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PART ONE





It is with the deepest sincerity that I offer prayers for Dr. Nobuhiko Akedera, who succumbed to the acquired immune deficiency syndrome on May 2, 1991, and Dr. Keiichi Sakakibara, who succumbed to amyotrophic lateral sclerosis on December 25, 1992. Their bereaved families were kind enough to allow me access to their experiment logs and diaries, and I should begin by noting that the passages reproduced in print herein appear by their permission.

It was last December, a mere three weeks before his sudden passing, that I received a letter from Dr. Sakakibara indicating that he wanted to discuss “an unknown side of the extinction of the winged mouse.” I had incurred a debt of gratitude to Dr. Sakakibara regarding research on the winged mouse, but since we had only exchanged New Year’s greeting cards thereafter, all I had heard was that he was not feeling his best, and the news took me by surprise. We had met once in person, when Dr. Akedera had passed away, but it was the briefest of meetings. In addition to my work in the medical field, I write, and a magazine had asked me to submit an article on the extinction of the winged mouse. I asked Dr. Sakakibara for his cooperation, but he declined in so many words, which is why I was doubly surprised by the turn of events.

When I went to see him in his hospital room, he had already been diagnosed with that difficult illness, amyotrophic lateral sclerosis. Yet, on the chair by the head of his bed was a mountain of documents threatening to topple over. He was at a point in his illness where he could only move his eyes, and his communications came by way of a word processor that had been specially adapted to amplify ocular movement. His wish was to publicize certain aspects of the extinction of the winged mouse that he had “intentionally hidden.”

Although he was in a state that would have normally ruled out any visitors, I received permission from the neurological center’s Dr. Mieko Murahashi, who allowed me to see him for a period of just one hour each day.

It was an unusual setting for an interview since “he would not be put on an artificial respirator, and his breathing could stop at any moment” (Dr. Murahashi).

My work proceeded as a series of question-and-answer sessions regarding that mountain of documents. It was very difficult to get everything said within the time allotted to us, and I was often chastised for going over the hour limit. Despite Dr. Sakakibara’s stated wish to share every detail for the sake of posterity, he had very little to say about his own thoughts and feelings, and to this day, I am not sure what had brought about such a resolve in him.

Our work together may have induced pneumonia in Dr. Sakakibara, which might have hastened his passing, for which I feel nothing but regret, but all I can do is to hope that he rests in peace and that some truth has come from the endeavor.

My work herein is based on those documents he shared with me as well as on the testimony of others connected with the research. Ideally, Dr. Sakakibara’s writings would be published as is for the reader’s benefit, but in their raw form they may invite misunderstandings as to the content’s proper order and continuity, so I decided against it. Hence this piece is divided into four sections, the last of which will present the majority of Dr. Sakakibara’s materials. Considering the circumstances, I believe I am avoiding any egregious missteps, and as this does not aim to be an academic presentation, I hope that the reader will forgive me in advance if, by forgoing scientific inquiry on the level of minutiae, I fail to conform with Dr. Sakakibara’s wishes to the letter.

< 1 >

The environment and species diversity preservation have been receiving greater attention in the last couple of years, but it was on September 11, 1989 that the winged mouse disappeared from the face of our planet. Although the extinction was covered by the local newspaper, the Kitasorachi News, and the area television station, it is most likely that people by and large have heard nothing about it. A small animal native to an enclave in Hokkaido known as Kamuikotan, the winged mouse’s name derived from the fact that two such tiny appendages could be found on its back. Back in the late 1910s and early 1920s, when natural history was just budding in Japan as a discipline, the species was multiplying fast enough to pose a threat to Kamuikotan’s ecosystem. Yet, even in those days, the animals were eschewed as a subject of biological study despite being a rare species because they did not take well to captivity or artificial breeding –– that this would dissuade research may strike our contemporary sensibilities as odd. According to Kiyoshi Takeuchi, a former city hall employee and an amateur naturalist whose longstanding interest in Kamuikotan’s ecosystem centers primarily on its butterflies, “The number of specimens must have drastically fallen at some point even before we had an idea of their population level. It’s an uncommon case where we missed the opportunity to do research.”1

A gorge along National Highway 12 that runs from Sapporo, and situated just before Asahikawa (see Figure 12), Kamuikotan derives from an Ainu word meaning “gathering place of the gods.” Although nearly all of the place names in Hokkaido, Sapporo included, are based on Ainu, the Chinese characters for Kamuikotan are particularly close to the original meaning. Although National Highway 12 is one of the major arterials in Hokkaido, until its tunnels were completed it was a mountain path flanked by a deep valley on one side. Avalanches had claimed lives almost every year.

Even within Hokkaido, whose ecosystem is distinct from the rest of Japan’s, Kamuikotan, a nearly unexplored area surrounded by virgin forests, boasts singular flora and fauna. While the existence of unique species of butterflies and salamanders have been confirmed, in-depth studies had not been conducted until relatively recently due to the harsh climatic conditions.
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Figure 1

Although Mr. Takeuchi has had a number of papers on the butterflies of Kamuikotan published in Western journals, he notes that “Modern-day biology is preoccupied with molecular biology, and there are scant human resources and national funds available for natural history work, so covering all of Kamuikotan’s ecosystem is beyond us.”

Thanks to those conditions, it was only at the Society of Biologists’ annual meeting ten years ago that the winged mouse’s declining numbers and trend toward extinction became a topic of concern. Rodents are mammals with a long history, and, moreover, the most commonly used animals in scientific experiments. As a result, many new species come into being at the laboratory level: pristine strains, a result of purifying genes through extensive inter-breeding, where generation after generation is a copy of its ancestor; the nude mice, without hair and lacking all cellular immunity; transgenic mice that have had external genetic material spliced into them at the developmental stage; dot rats that can only produce offspring with artificial insemination; mole rats, which I will touch on later; truly a vast variety of them. While many rodent species must be headed to extinction, very little ecological research is being performed on natural breeds due to lack of interest. Unlike with other animals, the emergence and extinction of mouse species is a quotidian fact. To a real extent researchers have become dulled to the issue of extinctions when it comes to mice, and in a sense the winged mouse simply got buried underneath that overall trend.

Things changed dramatically, however, at the Rare Biota Academic Association meeting in Kyoto during the autumn of 1982.3 The presentation was delivered by a surgeon who had started working in Fukagawa City, near Kamuikotan. Sixty at the time, Dr. Satoru Ishikawa, an avid mountain hiker, had come across the fresh carcass of a winged mouse the preceding year. Dr. Ishikawa had no interest in natural history, and all he knew about the winged mouse was that it was considered a rare species. Still, he brought the dead mouse home with him and attempted a simple dissection, hoping to stuff the animal. In addition, he took photographs and compiled tissue samples. Dr. Ishikawa was in many ways a simple country doctor, but thirty years prior, working on his degree, he had conducted some experiments on carcinogenic factors using rats.

We will never know if Dr. Ishikawa recalled his university experiments as he cut the skin and opened the abdomen, but he did end up writing his first academic paper in thirty years. The Neues, or new knowledge, that Dr. Ishikawa discovered was that the position of the organs in the winged mouse completely differed from that in other rats and mice and, more broadly speaking, mammals in general. The university professors listening to Dr. Ishikawa’s presentation on that autumn day were far more surprised than he was. Questions at the meeting focused on the digestive tract of the winged mouse. The abdomens of most mammals, including humans, are filled with organs dedicated to extracting nutrition. In the case of the winged mouse, however, it was a single short tube that could be the stomach or the large intestine, and even the liver was less than one quarter the size compared to other mouse species. Such a presentation caused a sensation among natural historians. A host of organs whose functions defied traditional analysis via analogy had been reported with accompanying diagrams. Although it was impossible to decipher more from Ishikawa’s tissue samples, the fact that he had provided evidence of “the winged mouse’s peculiarity as a mammal” triggered a great boom in winged mouse research.

One month after the paper’s publication in English4 (it was to become the only English-language article), Dr. Ishikawa suddenly went missing (while mountain hiking, it is said, though the details are obscure). Meanwhile, winged mouse research took off on a massive scale. Naturally, researchers must have hoped that any finding related to the winged mouse would make for a world-class paper. For a certain period, inns and hotels in Asahikawa, Fukagawa, and other cities near Kamuikotan were booked solid for the first time since opening their doors, and overflowed with people determined to capture a winged mouse. The bizarre state of things can be gleaned from a testimony that found its way into the local paper: “Renting out the lobby sofas has become part of our business” (Fukagawa Plaza Hotel).

It did not take long, however, for everyone to realize that they were too late. Although a lack of organized searches could not have helped, winged mice were not to be found no matter where in the virgin forests of Kamuikotan people looked. Soon some of them began to leave. The particulars of this denouement were reported in a boxed article in the Kitasorachi News5 and caught the eye of Seitaro Tamura. The mayor of Fukagawa at the time, he was struggling to find a way to expend the 100 million yen that the Takeshita cabinet was bestowing on rural cities to revitalize their economies. Mr. Tamura hit upon the notion of preserving the winged mouse and other Kamuikotan species. It seems that his intent was to build and open a center in order to attract tourists to his city, whose residents were ever moving away. Of course, building such a facility with only 100 million yen was impossible, and it is said that the determined efforts of a Diet representative hailing from Fukagawa helped expedite the project.

Around that time, quite opportunely, the school nurse at Fukagawa Elementary, Ms. Shizue Oshima, took her pupils out on a field trip. She managed to capture a winged mouse eating some bog moss by a pond. Ms. Oshima had accomplished the feat as a child too (catching two winged mice at once), making her the only person on record ever to have captured a winged mouse on more than one occasion. In an article in the Kitasorachi News reporting on the incident, Ms. Oshima is quoted as saying: “I felt it was easier the other time when I caught two, even though it was at night.” Dr. Akedera would zoom in on this bit as we shall see later.

Transferred to the Species Preservation Center, which had been built over a period of six months on the site of an old elementary school, the male winged mouse was given the rather comical name of Ponta (from the local Pon River; pon is Ainu) and kept in a narrow cage, with an eye to breeding rather than for academic purposes.

At the same time, Mr. Tamura sent notices to educational and zoological institutions throughout Japan advertising the availability of the center’s directorship. There was a surprisingly large number of applications, and the city council strongly favored Professor Hajime Watanabe from the Tokyo College of Engineering for his achievements and Ms. Tsuya Kikuchi of the Association for the Conservation of Nature for her name recognition. Support for a local researcher served as the pretext for Mr. Tamura’s somewhat high-handed recommendation and ultimate selection of Keiichi Sakakibara, who had just retired as a professor from the Hokkaido College of Animal Husbandry.

Upon taking up the position, Dr. Sakakibara performed detailed observations of the winged mouse’s behavior and presented a paper on the subject, but at Mr. Tamura’s request, he also submitted a general summary, together with photographs, to the magazine Ecology for a wider audience (see Figure 2).

“Its principal food source is moss culled from serpentine, etc., and it spends nearly its entire time sitting motionless on the sawdust. Compared to ordinary mice or rats, its hair is thinner and has a reddish tinge. The short, hairless wings which sprout from its back have hardly moved within the Center’s environment.”6

Dissecting the sole captured winged mouse was out of the question and so research remained at the macroscopic level, but we should note that this did lead to close observation. Dr. Sakakibara was particularly interested in the mouse’s oddest external characteristic, its unmoving wings. In the article quoted earlier, he posited the evolutionary importance of those wings and proposed several possible functions for them.
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Figure 2

“With regard to the function of these short wings, given the weight balance, it would be hard to conceive of their evolution as an aid to flight as for bats. Given too the mouse’s thin hair and slow movement, one possible theory is that vibrating the wings helps the species survive the extreme colds of the Hokkaido environment. They might also serve, conversely, as panels to offload heat under hotter conditions, but either way there are sufficient grounds to suspect that the wings exist for temperature adjustment. For the sake of preservation, temperatures within the Center are maintained at a constant, and given the risks, it would be impossible to observe the mouse under long-term conditions of heat or cold, but I hope to clarify this issue in the near future.”6

Ultimately, according to Dr. Sakakibara’s own reckoning, he was unable to produce any significant results during the first three years of his term.

During that third year, however, there was yet another new development. Another winged mouse, and this time a female, was discovered by some children playing on the Kamuikotan Shrine’s premises and secured by the reverend, Yozo Sagawa. According to a city bulletin from that time, at the time of its discovery, “The mouse was clinging to a rock in the marshy area directly below the shrine’s precincts, as still as a corpse” (Reverend Sagawa).

As a result of this event, two projects were launched simultaneously. One was to pair Ai, the name chosen for the female, with Ponta to yield offspring. The other was a more involved and structured strategy for capturing winged mice than had previously been entertained (a major factor was the Environment Agency finally flexing some muscle in light of booming public interest in environmental issues). Since winged mice were neither prone to much movement nor to digging holes to hide, once spotted, even children could catch them.

With the help of a core group of students from the Asahikawa College of Science, a comprehensive search was conducted once more in the Kamuikotan area, with its scope expanded toward Mount Taisetsu as well. While the team investigated Kamuikotan’s unusual ecosystem at the same time, no third winged mouse appeared. The report issued by the team when it disbanded went so far as to conclude, “Without a doubt the winged mouse is approaching extinction, and we hope that the two currently in captivity are not the last of their kind” (Professor Yoji Ogawa, Asahikawa College of Science).

Furthermore, there were also snags in launching the breeding plan. Since repeated incest did not interfere with the propagation of other mice and rats, Dr. Sakakibara initially had high hopes, but Ponta and Ai showed no signs of pairing even when they were kept in the same cage during the spring. Ordinarily, mice will breed prodigiously throughout the year, with the females capable of entering estrous on a regular basis, but no courting behavior whatsoever was observed. The predominant thinking was that the pair had exceeded their breeding age. The director of the Sakurayama Zoological Park, Hatsue Sakuma, who had succeeded at other pairing projects in the past, was called in. She had the living conditions adjusted to approximate the animals’ natural habitat, but two years went by without any results.

“Of course we also considered artificial insemination, but we knew far too little about their overall behavior to proceed” (Director Sakuma).

The Committee for Species Preservation hastily assembled by the Environment Agency after its slow start also concluded, “Breeding of the winged mouse must be said to be extraordinarily difficult.” Since they could not rule out “the chance of mutual injury,” the two were moved to separate cages, and when the final attempts, by Kitanodai Veterinary Hospital’s Hiroo Sugiki, failed to bear fruit, the committee itself was functionally dissolved. In hindsight, it appears that insufficient attention was paid to the time of year, with only a series of random trials taking place.

One year later, the Environment Agency released a statement that amounted to a concession of defeat: “It is possible that the two winged mice in captivity are the last of their kind.”

That was how the winged mice had been captured and studied up until the arrival of Dr. Akedera. Although there had not been any results to speak of, the report touted that, in addition to the winged mouse’s taxonomical status, some critical issues had been singled out, as follows:


1.   Although it is unclear at what point the numbers of winged mice began to dwindle, on the basis of interview reports, it is believed that local sightings of the winged mouse began to decline within the past thirty to forty years. As there was neither any hunting of the species nor any easily conceivable change to their environment, the cause for their approaching extinction is unclear.

2.   There are old tales of winged mice in the region according to which their bodies glow and their eyes shed tears when they palpitate their wings, but the behavior has not been observed in any winged mouse ever seen or captured. Our analysis of the winged mouse’s behavior is all too deficient.

3.   Although they are extremely lethargic and predominantly feed on moss, their breeding capabilities do not appear to be very high. Recently they are approaching extinction, but how they managed to protect themselves from natural enemies and to proliferate when nothing in their external appearance indicates any effective defensive measure remains of biological interest.

4.   The wings’ function.



In the end it was Dr. Akedera who solved these riddles, but when he came on stage he was by no means expected to produce any glamorous results. In fact, to quote him on the matter, Dr. Akedera said afterwards that he had been summoned “to eat out the remaining innings of a losing game.”

< 2 >

Dr. Akedera graduated from Tokyo University’s College of Medicine in 1977. After obtaining his medical license, he aimed to become a surgeon and underwent a two-year residency. Professor Tetsuichiro Muto, who had been his principal professor during that period, recalls, “He was more of a basic researcher than a surgeon, the type who suffers as a clinical physician precisely due to his gentle personality.” Immediately after completing his residency, he went abroad to study in the United States, and moving from one university to another, he began working on species specificity for viral transmissions. His work in the field earned him recognition, and he was invited back to Japan by an applied biology research center to head one of its departments. Over this period, he practiced little medicine.

In spite of what would appear to be an illustrious career, his academic reputation was not necessarily favorable. In part this owed to his clinical background, something of an oddity at the research center, but it is also true that he was accused of judging people too readily and of behaving too independently. Perhaps as a result, there were fewer people on staff in his lab than its size warranted, and by any prevailing standard, he was given the cold shoulder when it came to funding. Yet, according to the person who was in the best position to understand his predicament, the secretary Mitsuko Tada, “Apart from the financial aspect the interpersonal issues didn’t seem to bother Dr. Akedera all that much.”

The breeding attempts abandoned, the Agency had turned to Dr. Akedera to see if the species might not be preserved at the cellular and genetic level via tissue samples. Dr. Akedera’s own records offer no clue as to why he accepted a project that was not, strictly speaking, academic, but he possibly felt that it might somehow contribute to AIDS research, which he was conducting at the time. Indeed, once the work on the winged mouse, which would not result in any papers, was complete, some unspoken agreement seems to have resulted in a significant amount of funding coming his way for his work on AIDS.

To start off, Dr. Akedera sent some cell culturing equipment, including a small clean bench, an incubator, and burners, on ahead before boarding a flight for Asahikawa. He was met by Dr. Sakakibara at the local airport, which was ever rich with a forest fragrance. As they made their way to Fukagawa on a road bounded on both sides by lush, green rice paddies, they passed through Kamuikotan. Since a long tunnel had already been built by then, they were unable to take the riverside route that Dr. Akedera had been looking forward to.

Fukagawa is a small city that a five-minute drive will take you right through. The Species Preservation Center is located against a mountainside near the highway exit. Surrounded by forests near a marshy patch of land, the white-painted center has a three-story tower that at first glance resembles a warehouse or clock tower. The unique features in its architecture, especially in its crenellation, easily identify it.

Once you pass through the double set of doors, an insulating feature common in Hokkaido, you come upon a glass cage and the rather bizarre sight of the legendary Ezo Pickers, all-blue butterflies, fluttering around trees planted in the floor and reaching to the ceiling. At the rear is a large water basin carved from serpentine in which a few of the last remaining Kamui salamanders lie quiet. In addition, animals that have been in the news lately like the Ishikari striped owl, the Sorachi long-tailed squirrel, the Hokkai bat, whose numbers are finally on the increase, and the Silver Cat, with its unique light-emitting hairs, grace their own spacious cages on a floor without any dividers. Each of the cages approximates natural environments and features an opening at the top, like the sunroof on a car, to admit natural light. Despite being quite a menagerie, there are few vocalizing animals so the floor is as marked by silence as by their feral presences. At that time, the booth for the winged mice was at the very back, surrounded by empty chambers whose nameplates promised a tissue culturing lab, a pathology lab, and a computer room.

(The following paragraph is based on Dr. Sakakibara’s recollections.)

As Dr. Akedera was led around, he stopped in front of the glass of the winged mouse booth. He observed the winged mice for a long time, taking in the skin with so little hair, the feeble wings that looked like its extension, the slow movements, the relatively large ears, and the short tails.

Later, in a magazine interview, Dr. Akedera offered his impressions of the winged mice.

“I found it quite hard to believe that this was a species of mouse. It was almost as if evolution was proceeding backwards with those useless wings, the extremely sparse movements, and the lack of hair despite the extreme colds of the Hokkaido environment. The ears are large, but they don’t seem to react with any sensitivity to sound by shifting direction and would only serve to make the mice more identifiable to predators. For such a small, weak species to be facing extinction was, to my mind, almost a given.”7

Furthermore, in the journal he kept until the day before he died, he made the following entry on that date with regard to ordinary lab mice.

“The conventional wisdom of the scientific community is that animals like mice have no sense of individuality. In particular, for pure strains of mice that are genetically identical, individual specimens are also objectively indistinct. There in that cage, if the marks on their backs were to disappear, or if you shuffled them with your hands, the creatures would be unable to regain the selfhood imposed on them from without. […] Matter, called the flesh, subsists upon death, and to that extent, what is lost in death is the massless entity called the self. If pure-strain mice know no self, then for them, who breed at such a frightfully prodigious pace, death does not exist either.”

Dr. Akedera was ready to commence his investigations from the first day, and that diligence would become a source of friction with the Environment Agency. As far as Dr. Sakakibara (and the Agency) was concerned, Dr. Akedera’s role was simply to preserve cellular and genetic information and not to resume the ecological research and breeding attempts that had been undertaken numerous times. It was assumed that one week would suffice for Dr. Akedera to fulfill his duty, so no funds were set aside for any extensions.

From that very afternoon, however, Dr. Akedera’s activity demands included, at that late date, a thorough exploration of Kamuikotan. This would leave Dr. Sakakibara with the mistaken impression that Dr. Akedera was incensed that research personnel were being summoned only to be replaced one after another.

Records of the Research Conducted on Day One, Afternoon

Below are the lists of the locations, dates, and times where winged mice were found and their dates and times of death, as compiled by Dr. Sakakibara and exactly as Dr. Akedera would have seen them. (There are other instances of capture, but they are not included in the table because the time, date, and/or location were unclear.) (Tables 1, 2)

Table 1 No records from before 1930 (excluded: Ponta & Ai)



	Dates and Times
	Locations
	Numbers Caught



	1. night, 5 September 1931

	above the cut along National Highway 12
	2



	2. early morning, 8 May 1935

	along the river near the current tunnel’s location, precise location unclear
	1



	3. around noon, 17 October 1938

	in thickets near Onuma pond
	2



	4. unknown time, 15 April 1945

	riverside beneath Kangyo Bridge
	1



	5. afternoon, 25 June 1955

	riverside near Ohakoishi (caught while eating bog moss)
	1



	6. around 9 PM, 15 November 1971

	on rock face near lookout post
	2



	7. around noon, 5 April 1977

	on rock face near lookout post
	1



	8. afternoon, 7 May 1980

	on serpentine below shrine
	1



	9. late night, 25 October 1981

	the so-called Indian Peak
	2




Table 2 Records of winged mice deaths (available only for those listed in Table 1 from 1945 on; as of 1940, all those previously caught had died)



	Dates and Times
	Numbers



	1. autumn, 1956

	2 died



	2. 27 December 1971

	2 died simultaneously



	3. 25 September 1980
30 September 1980

	1 died from debility
1 died from unknown causes



	4. 7 November 1981
13 November 1981

	1 died from debility
1 died from debility




There is a tape recording of a strange conversation that took place as Dr. Akedera sat in the hotel lobby reviewing the above data. Some bits have been omitted for ease of reading. (A: Dr. Akedera, S: Dr. Sakakibara)

A: I haven’t yet heard what preceded my being called up here at this stage.

S: Preceded?

A: In the spring, Dr. Hiroo Sugiki was invited to come here, correct? Why was I chosen this time, and not him?

S: Did Dr. Sugiki say something to you?

A: No, I haven’t heard anything from him. After the breeding attempt, they suddenly grew weak, so he was hurriedly dismissed and I was brought in. May I take it that you decided to preserve genetic material at that point?

S: Is that what you were told?

A: Am I to understand that Dr. Sugiki made some kind of error?

S: No, nothing of the sort.

After this exchange, Dr. Akedera identified certain facts. The winged mice deaths all occurred from September through December, and regardless of when they were caught, the deaths occurred in clusters. For example, the mouse caught in 1945 survived until 1956, for eleven years, remarkably, while the mouse caught in 1955 also died in 1956, after just one year. Interpreting this as an instance of winged mice dying in immediate succession once they were kept in the same cage seemed to explain the roughly simultaneous deaths of the two mice caught together in 1971. What happened in 1980 and 1981 only reinforced the pattern.

Dr. Akedera seems to have wondered, at that point, if some kind of infectious disease was not to blame. Yet, based on the cases that came with observation logs, there was no apparent rapid onset that is normally seen in infectious diseases, so it is likely that he suspected something more specific akin to sexually transmitted diseases among humans.

But Dr. Akedera made another discovery from the same piece of paper. There was a correlation between the time of year and the numbers captured. Two mice were caught together in September, October, and November, whereas when one mouse was caught, it was in April, May, or June. What did those numbers mean? With ordinary mice, mating occurs year-round, and many other organisms experience a spring mating season. It seemed counterintuitive, but Dr. Akedera theorized that perhaps the mating period for winged mice was not springtime but autumn. Until then, researchers had been invited in the spring months, considered the optimal season for breeding, but Dr. Akedera went so far as to postulate that all of the attempts had ended in failure because of this. While the older cases did not come with such records, the recent mating attempts were called off because the animals might hurt each other, and the fact that they were then placed in adjacent but separate wire cages lent a great sense of veracity to Dr. Akedera’s hypothesis. As this point will be important later on, the reader is asked to note that the separated winged mice were still close enough to be aware of each other’s presence.

Right there and then, Dr. Sakakibara expressed surprise at Dr. Akedera’s lucid reasoning. The center director, who had not expected much of the newcomer, must have been happy to admit that this was virtually the first time during the entire breeding program that a clear-cut hypothesis had been proposed. Perhaps he even welcomed Dr. Akedera’s hypothesis as a game changer that could unravel the enigma that was the winged mice’s impending extinction.

Nevertheless, the initial theory of a sexually transmitted disease and the hypothesis of an autumn/winter mating period clearly contradicted each other, and Dr. Akedera’s lab notes suggest that he was puzzled as well.

He undertook an investigation of the cliff-side road by car, working with Katsumi Igarashi, a Kamuikotan photographer, as his guide. With a map in hand, Dr. Akedera proceeded to confirm each site where winged mice had been caught according to Dr. Sakakibara’s list.

“Since all the fuss, there had been slight changes to the ecosystem of Kamuikotan, like fewer salamanders, and it seemed to interest Dr. Akedera greatly. He knew our geography so well it was hard to believe he’d never been here before. He might have walked nearly twenty kilometers on that day alone” (Mr. Igarashi).

Because the area is situated in the upper reaches of the Ishikari River, a hiker trekking through Kamuikotan in the late summer or early autumn will find great boulders scattered here and there. The streams gushing down its gorge and forming white patterns like the back of some snake testify to the fact that nature has remained untouched there. Above the sharply rising cliffs are dense growths of foliage; a little higher up, and a grassy plateau stretches out, a small pond in its midst. This continues on to an even steeper slope from which the mountains rise, covered in trees. Dr. Akedera walked briskly through the virgin woods, comparing Dr. Sakakibara’s list against a map and asking Mr. Igarashi to take photos.

Table 3



	Time
	Location
	Numbers Caught



	4. unknown

	riverside beneath Kangyo Bridge
	1



	2. early morning

	along the river near the current tunnel’s location, precise location unclear
	1



	3. around noon

	in the thickets near Onuma pond
	2



	7. around noon

	on rock face near lookout post
	1



	5. afternoon

	riverside near Ohakoishi (caught while eating bog moss)
	1



	8. afternoon

	on serpentine below shrine
	1



	6. around 9 PM

	on rock face near lookout post
	2



	1. night

	above the cut along National Highway 12
	2



	9. late night

	the so-called Indian Peak
	2




When Dr. Akedera returned, his clothes covered in mud, he reordered the original list with a certain idea in mind and entered it into his log (Table 3).

This represented his attempt to reconsider the data in Table 1 according to the time of day. He noticed that with the exception of 4, for which the time is unknown, and 3, the data overwhelmingly indicated that only one winged mouse had been caught when the sun was high in the sky. As for case 3, the grass in that area grew to a significant height, as he had confirmed with his own eyes, and Dr. Akedera believed that the discovery had involved a great amount of luck. Seen in this light, the capture of single winged mice occurred, both in terms of time and location, only when conditions were favorable. From the top of the table on down, those locations (the riverside, the rock face, the serpentine) featured unobstructed views. Meanwhile, when two winged mice were caught, the locations were not suited to searching for small animals in the cases of the thicket, the cut (also in a thicket as it happened), and the peak, and even for the rock face, it was at night, which meant that conditions were quite unfavorable. The testimonies of the elementary school teacher and the shrine reverend supported this.

But what did this collection of facts signify? Dr. Akedera paid heed to Mr. Tamura’s childhood recollections regarding winged mice.

By then, winged mice were already on the verge of becoming the stuff of legend. Even so, more than one of Mr. Tamura’s friends had told him that they had seen a winged mouse faintly glowing like a flame on the riverbank at night. One of those friends had even witnessed a winged mouse shedding tears. In the region, sightings of a glowing or weeping winged mouse were considered to be bad omens that, ironically, portended good luck for the particular individual who witnessed the occurrence.

What Dr. Akedera picked up from this was the bit about “faintly glowing like a flame on the riverbank at night.” To be spotted in a thicket at night, he conjectured, winged mice would have to be emitting light.

Part of the plan for the second day was canceled and Dr. Sakakibara was called upon once again. The objective was to interview those who had captured two winged mice at the same time (unlike with Ponta and Ai, who had been caught separately). Most of the recorded captors had already passed away or moved from the area, but they finally found one person, a retired police officer, and obtained his testimony.

This was Takanori Abe (formerly of the Fukagawa PD).

Located halfway up Kamuikotan’s mountains, Indian Peak affords vistas of the entire gorge. At the time, Officer Abe was using that location to check for speeders. The tunnel had yet to be completed, and the only road ran along the river. When Officer Abe saw lights that were moving much faster than the others, he radioed in so that a patrol car standing by on the roadside could head out to apprehend the violator. Originally, the peak had no name. Some readers may associate “Indian” with the famous Indian Watermill in Chitose, also in Hokkaido, but there is no connection whatsoever. The name was inspired by Westerns, where North American Indians fall upon stagecoaches on cue from a lookout.

Dr. Akedera interviewed Mr. Abe in the lobby of a hotel. What follows is a summary of the former police officer’s testimony.

Mr. Abe was serving at Indian Peak together with a sergeant from around 10 p.m. According to the records, “Visibility [was] poor due to [a] light fog.” They could not adequately carry out their surveillance from inside their patrol car, and since the sergeant was a veteran of the force, Mr. Abe volunteered to assume a post outside of the vehicle. A spot slightly down from the top offered a vantage point unhindered by any foliage. Mr. Abe left the patrol car every thirty minutes, his radio transceiver in hand, to conduct his lookout from that location. The standard practice was to let drivers be when it was raining, foggy, or conditions were otherwise unfavorable to speeding. A couple of fatal accidents had occurred just the day before, however, and lookout duty was to extend late into the night.

The monitoring shifts ran a half-hour each starting from 22:00 and 23:00, and then came the period in question, the thirty minutes from midnight on. Seated on a large cold slab of rock and absently following the flow of headlights, Mr. Abe noticed a car moving very fast and reached for his transceiver. It was then that he noticed, at the edge of the rock, two small unfamiliar creatures that resembled tailless mice.

Although at first he assumed that they were dead since they crouched stock still, the warmth and slight stirring he felt when he took them in his hands revived legends of the winged mice for the young Officer Abe. He brought back the pair to his cruiser right away.

That was the extent of his story. He had left the force for another line of work quite some time ago, and his memory was riddled with vague patches. Perhaps for fear of leading him, Dr. Akedera did not immediately ask whether or not the mice had been glowing.

After confirming some trivial details, he did, however, ask if there was anything more about the appearance of the mice that Mr. Abe could recall. No doubt having been in an excited state at the time, Mr. Abe only retained inaccurate recollections. His own interest was centered on the fact of capture itself, and the circumstantial details he managed to provide seemed quite suspect. Any emission of light had been too feeble to leave an impression on him, to say the least.

Dr. Akedera then confirmed with Mr. Abe that there were no artificial sources of light such as street lamps on Indian Peak. Establishing that the only illumination by which Mr. Abe could have spotted the mice, then, came from the stars, the headlights of the patrol car, the faint light that shone from down by the river, or from the flashlight he carried, Dr. Akedera considered the likelihood of each of those sources in turn.

Under foggy conditions, starlight could not have been of any help. It was also hard to imagine that the headlights would have been left on. As for light from the road below, even if there were no fog, it hardly seemed to count as illumination. That ruled out everything but directly shining his flashlight on the mice. But would someone who wanted to capture a small animal bathe it in a beam of light?

At one point, Mr. Abe admitted that the area around the mice was bright, but he also seemed to contradict himself by saying that it was not as if the mice themselves had been glowing. The end result was a witness account dredged from deep down in Mr. Abe’s uncertain memories: “It was as if light leaking out from somewhere happened to fall on the two mice,” even though “Thinking about it more calmly now, there was no such light source,” and yet, “The area around the winged mice was definitely faintly illuminated overall.”

With the assistance of a private nature conservancy group in Fukagawa City, the Mutsumi Club, the rest of that afternoon was spent reviewing old literature and calling citizens mainly in regard to the issue of winged mice emitting light. The club members mobilized en masse and two days were spent on the investigation, but there were no new developments on either additional captures or the emission phenomenon.

Allow me to expand upon the activities of the Mutsumi Club. Its members, requested by Dr. Akedera to look into past reports of winged mice, kept up their investigations even after his return to Tokyo following the species’ all-but-certain extinction. Their detailed research, which aimed to uncover cases not included in Table 1, resulted in a final report a year later. In the process, club executive officer Seiji Iwasawa and others encountered a highly interesting fact as regards to why it had been so difficult to gather information on the capture of winged mice. In accordance with Dr. Akedera’s request for information on the captors at the time of capture, the final report that Mr. Iwasawa sent included several photos taken when or around when the individuals had caught the mice. Despite the various seasons and hours, many of the photos were travel souvenirs of families visiting Kamuikotan (i.e., at the time of capture), and when Dr. Akedera received these, he immediately noticed that every photo had children in it. There had been a basis for Dr. Akedera’s conjecture; the reader is invited to revisit the passage on Mr. Tamura, whose memories of winged mice belonged to his early years and were of his childhood friends sharing witness accounts with him. When the elementary school teacher found Ponta, she was leading children on a field trip, and when the reverend found Ai, the winged mouse was spotted by children playing on the shrine’s premises.

As a result of the renewed investigation ushered by Dr. Akedera, it became evident, as he had predicted, that children had been responsible for the animals’ initial sighting or actual capture in the majority of cases. On the other hand, the imprecision of early memories and many of the individuals moving away upon maturity were imagined to be the reason why so few cases had been reported. It was extremely rare for adults like Officer Abe to find winged mice, a fact that did not contradict the difficulties that Dr. Akedera faced in locating suitable interview subjects.

Currently, the Mutsumi Club alone conducts organized searches of winged mice. They employ a method based on the unique working hypothesis that Dr. Akedera tacitly proposed before he passed away: frequent searches on a small scale with children in tow. Putting aside the validity of Dr. Akedera’s conjecture, it is certainly an interesting approach to take, and if it yields results, the validity issue will have been settled after a manner. In addition, subsequent investigations by the Mutsumi Club determined that the families appearing in the photos were relatively close kin, but this may simply have been a coincidence.

So much for our digression. At the suggestion of the Mutsumi Club, experimentation on the two mice in captivity was considered, but the city council and committee members’ consent proved nearly impossible to obtain on experiments outside the established protocols for species preservation. That avenue had to be abandoned.

Immediately afterwards, major set-up work at the Species Preservation Center got underway. Under Dr. Sakakibara’s ministrations, a compact clean bench, thermostatically controlled tanks, five incubators, an electronic scale, an autoclave, compressed gas, a phase-contrast stereomicroscope, disposable plastic products and more were brought into the pathology lab. In addition, five refrigerators, requisitioned from the town hall and other public facilities with the assistance of the Mutsumi Club, were placed in the adjacent room, and in them went the reagents and serum kits that had been delivered that afternoon.

In truth, this was not the first time an attempt had been made to culture cells from the winged mouse. The first researcher, Dr. Ishikawa, had already tried (using a mouse caught at Indian Peak that subsequently died). He had asked an acquaintance of his, the clinical lab technician Mitsuo Miura, to perform a primary culture of epidermal fibroblasts, but subsequent cultures had failed and it was left at that. Since the center had lacked the apparatuses for culturing cells, Mr. Miura had packed a clean box and a simple incubator into the back of a van –– sitting with them to guard against shaking –– while his wife Tsutako had driven them from a lab in Sapporo to Fukagawa.

In spite of such efforts, Dr. Ishikawa made no mention of it during his academic presentation.

Dr. Akedera had conducted a phone interview with Mr. Miura prior to departing for Hokkaido, but why the attempt failed remained unclear. Even after a detailed examination, no problems came to light on the basic points, such as the time between death and culturing, or the procedure itself.

Either the fetal bovine serum had not been suitable for the cells, or the conditions of the culturing medium had been problematic, or alternatively, the two factors together had been an infelicitous combination, Dr. Akedera concluded in the end. Cells can die off when a culture is contaminated with a resistant strain of bacteria, and perhaps such a possibility merited adequate consideration given how they had gone about it. De facto countermeasures, however, were already in place.

The work began by heating and deactivating as many as fifty types of serum and dissolving the glutamine. All sorts of combinations of the serums with thirty types of culturing medium, thirteen types of antibiotics and antifungal agents, growth factors, transferrin, insulin, etc., were created and subdivided in the clean bench. The effort lasted until after midnight, but ultimately nearly three hundred culturing media were stored in the refrigerators.

It may be that major discoveries owe to coincidence and luck regardless of the epoch. Good fortune smiled on Dr. Akedera, too, as if a strange destiny were guiding him.

Somehow, the content of a phone interview that had been conducted with Dr. Ishikawa’s wife was brought to Dr. Akedera’s attention only that night, via Dr. Sakakibara.

“That day, I had a phone call from the Mutsumi Club asking about the winged mouse. It might have been because the gas cylinder was being changed out at the time, but … the question concerned shining, so I replied that I had no idea what was inside the cylinder. I knew it had to be something important, but my husband never discussed his work with me, and I also assumed that Dr. Sakakibara would know, so I was the one who was surprised. […] Even after my husband disappeared, someone came once a month from Asahikawa to swap out the gas. It wasn’t such a large expense …” (Mrs. Sumiko Ishikawa).

Mrs. Ishikawa had simply misunderstood the intent of the phone interview, but preserved winged mouse tissue became available to the world as a result. Dr. Ishikawa had stored the remainder of the culture he had requested from Mr. Miura in liquid nitrogen.

Dr. Sakakibara and Mr. Tamura left immediately for the Ishikawa residence to speak to Mrs. Ishikawa. She consented on the spot since it would allow her husband’s work to be continued, and the tank was brought to the center for a culturing attempt. Dr. Ishikawa appeared to have been a very methodical person; thin slices of tissue had been deposited by organ in upwards of thirty storage tubes, and a list described the content of each.

Yet work did not begin straight away. Normally, when frozen tissue is brought back to room temperature, much of it is dead. More accurately, upon freezing, the water content within the cells crystallizes and causes damage. With only so much tissue, it might be better, ran the long discussion, for them to let it all slumber in liquid nitrogen until regeneration technologies were somewhat more advanced, just as Dr. Ishikawa seemed to have willed.

Dr. Akedera’s position was that they should culture all of the tissues and re-preserve them under better conditions, whereas Dr. Sakakibara emphasized the dangers of wasting the material. Messrs. Tamura and Miura were also in favor of storing the tissues, so there was something of a standoff. In the end, it became evident that epidermal tissue had been parceled among the various storage tubes, and an agreement was made to defrost one. Hence both Dr. Akedera and Dr. Sakakibara managed to stick to their guns: analysis and preservation, respectively.

Of all tissues, the epidermis includes cells that are the easiest to culture, with the highest success rates. Rapidly defrosted in a 37°C incubator, the tissue was cut into small pieces in a Petri dish, with some reserved for extracting nucleic acid and the rest placed in deactivated serum. After twenty-fours had passed, the material was transferred to a medium so that culturing could continue. According to the records, Dr. Akedera performed all of this work himself and alone with the utmost care.

Cells seeping beyond the tissue fragment were observed ten hours into the culturing process, and comparable growth obtained in all the bases after twenty-four more hours. At this point tissue fragments were retrieved from the Petri dish to be re-frozen.

Meanwhile, one gram of tissue fragment was placed in liquid nitrogen and destroyed, and the nucleic acids extracted using the MAD method8 –– which is known to damage genomic material (DNA) the least – and stored at −70°C in a state of ethanol precipitate.

Seventy-two hours into the process, overgrown cells were carefully detached from the Petri dish and replanted using EDTA isolation (later, it was imagined that this step was to blame for the failed culturing). A portion of the detached cells went into serum mixed with DMSO and stored in liquid nitrogen.

The experiment was proceeding smoothly, and Dr. Akedera seemed to have achieved his initial goal of preservation at the cellular and genetic level. Rapid changes began to occur ninety-six hours into culturing, however.

“Although they weren’t confluent [covering the surface without gaps], on the morning of the fourth day, the cells in the nearly thirty Petri dishes had floated up all at once. I ran to tell Dr. Akedera, and then things went a little haywire,” recalled Mr. Miura, who was serving as an assistant at that point. “The culturing work was being done with great care with varying concentrations of medium for the different Petri dishes, so it was very strange that all of the cells should suddenly die at once. Since it couldn’t have been bacterial contamination, we considered incubator malfunction or a defective gas cylinder but found nothing wrong with them either.”

The batch of frozen cells was defrosted once again and in a hurry to be cultured, but all of the cells floated up and failed to regenerate.

“Ordinarily, mouse cells multiply with extreme rapidity and become immortal through replanting. With chicken, we see more dead cells as the generations go by, but not until the fiftieth or so, after about six months of replanting half the culture each time” (Mr. Miura).

The conclusion that he and Drs. Sakakibara and Akedera finally came to: “They are either similar to highly segmented liver cells, which do not yield successive generations, or else are extremely ‘finicky’ cells that require extraordinarily specific conditions for culturing.”

Dr. Akedera also inscribed in his log a personal hypothesis: “The cells meet death within a brief time span.”

The next day, an attempt was made to isolate genetic material, but the men realized that they could not confirm the results due to phoresis. This was believed to be caused by the breakdown of the genetic material by DNAse, but there was uncertainty as to why the enzyme had activated in conditions where it normally would not (the MAD method may have been tricky for some reason).

Professor Yoji Ogawa of the Asahikawa College of Science was quickly called in for a consultation, but “Why an enzyme strong enough to break down an organism’s own genetic material should be necessary is beyond me” (Prof. Ogawa).

As we can see from that statement, the mystery only deepened, and they were back to square one.

At the same time, they had shown that at least one generation of cells could be cultured from material frozen in liquid nitrogen, and if he so wished Dr. Akedera could claim that the sample within the liquid nitrogen met the objective of preservation. In other words, he now had the option of excusing himself and entrusting future researchers with the modicum of materials and data that had been obtained.

Retreat, however, was not part of Dr. Akedera’s vocabulary as is clear from the following passage in his journal.

“If an individual organism’s struggles have the preservation of the species as their purpose, then upon species extinction, that individual’s death loses meaning. If this is natural selection, then what is the energy called evolution trying to smother and what is it deeming fit to let live? Might not the principle of natural selection close the circle by selecting against all living things in the end? […] Will the truth guide us to preordained harmony or to chaos? Two winged mice await extinction in their separate cages. I need to figure out what, at this moment, I am able to do about that.”

Faced with failure on both the cellular and genetic fronts, Dr. Akedera also wrote, “Something steadfast akin to a will inherent in the winged mouse may be preventing the preservation of individual specimens.”

Although what he really meant by that is unclear, those who worked with him recall that he also gave voice to similar thoughts. “Dr. Akedera was inordinately fascinated by the fact that everything about the winged mouse, on the genetic level, the cellular level, the specimen level, was headed toward extinction. Perhaps, by that time, the contours of an organism vectored toward death had already emerged as a hypothesis” (Mr. Miura).

Dr. Akedera pressed for the culturing and analysis of other tissue fragments preserved in the liquid nitrogen, but after a heated argument, Dr. Sakakibara and Mr. Tamura rejected his proposal. It appears that Dr. Akedera desired to perform a tissue antibody staining to clarify the light-emitting mechanism, but the failures in culturing to date had made everyone else overcautious. The relationship between Drs. Sakakibara and Akedera would become rather strained after this.

Dr. Akedera wished to continue his research by extending his stay yet again, but Dr. Sakakibara judged that further analysis would prove difficult and believed, furthermore, that if the current specimens were to die, freezing them whole rather than preserving tissue fragments served as a safe exit plan.

There is some basis for believing that what motivated Dr. Akedera’s research was a fear of death.

“What are these feelings of superiority and inferiority that the living choose to harbor regarding the dead? Words like ‘extinction’ and ‘death’ betray the self-centered logic of the living. It would seem that simple death is all that there is for the dead, and even if genetic material is left behind, even if cells are left behind, it does not equal leaving behind living descendants that resemble the self. Individual memories disappear, and seeking the self’s latent existence in descendants is almost materialistic. Probably all that remains to humans who have no religion is such materialism.”

Similar disquisitions on life and death occur everywhere in Dr. Akedera’s journal. Meanwhile, essayistic passages bearing on the experiments and observations themselves grow sparse with the passage of time. Likewise, the log kept at the research lab begins to limit itself to factual observations, with extremely few analytic entries.
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Of the personnel who were involved, only Drs. Sakakibara and Akedera seem to have been present at the precise moment the winged mice became extinct. The pair’s deaths were so sudden that by the time Mr. Tamura, the other staff members, and Mr. Miura came running, the dissection of the animals had already begun as though to underscore the bizarre turn of events.

Mr. Tamura recalled, “There had been no particular change in the weather, so perhaps there was a problem with the food or water, because they suddenly started to grow weak. In a very short time Ponta and Ai stopped eating almost entirely. What was strange was that they weakened in the exact same way even though they’d been separated, with even their food and water coming from different sources.”

Mr. Miura also had detailed memories of the conditions at the time of the mice’s demise. “I had a phone call from Dr. Sakakibara at eight in the morning. By the time I arrived, the winged mice were no longer in their cages. Both Dr. Akedera and Dr. Sakakibara were in the pathology lab. The winged mice lay dead on the dissection table. Incredibly, with Ai in particular, all of the organs including the brain had already been extracted, leaving only the skin. The organs, cut up to harvest cells and steeped in saline in plastic Petri dishes, no longer resembled their original forms.”

The foremost concern of Mr. Tamura, ultimately responsible for whatever happened at the center, was how to break the dire news.

“The worst-case scenario, I thought. I’d never expected both of them to die at once. To be honest, at one point I considered covering it up, for the time being. If we arranged things so that the mice had died, say, a week apart, people might be more accepting. Since this was early autumn in Hokkaido, there was a possibility that a flaw in our air-conditioning system or some such accusation might be leveled at us” (Mr. Tamura).

Indeed, the passing of rare small animals that have attained a degree of popularity is not always reported in a timely manner. Confusion is cited as the reason, and holding a press conference only after a postmortem has confirmed the cause of death is considered acceptable by that industry.

In the end, however, as soon as Dr. Akedera’s procedures were completed, local newspaper and television staff were summoned for a press conference.

Mr. Tamura also touched upon the surrounding confusion as follows. “Although the consensus was that the deaths were natural, since the details would be beyond me, I requested Mr. Miura, Dr. Sakakibara, and Dr. Akedera to discuss the matter. There were some harsh exchanges and I couldn’t get a word in edgewise. The conference needed to wait until a streamlined statement could be submitted by Dr. Sakakibara, and now it was the mass media’s turn to give me a hard time.”

From the transcript of that day’s conference as published by the local newspaper: “We have the unfortunate responsibility to report that this morning, at 4:22, the winged mouse Ponta died, followed by Ai at 4:23. The cause of death is still unknown and will have to await the pathology results. No significant changes in the condition of either of the pair had been reported.”9

Center Director Sakakibara was also in attendance at the conference. He fielded the questions that required expertise, and the reporters naturally wanted to know why both had died. He responded, “There may have been an environmental factor, but as for human error it seems unlikely, and I think that’s probably a negative since no changes occurred in any of the other animals in the Center’s charge.”

Reporter Masayuki Nagamine of the Kitasorachi News, who had been following the winged mouse story with a great deal of interest from the outset, posed an astute question: “Why do we see, both now and in past cases, deaths of two winged mice occurring at the same time?”

On this point, Dr. Sakakibara attempted an inarticulate response that stressed the element of coincidence and replied only that it was an issue going forward.

Yet somehow, even a year later, let alone an academic presentation, no postmortem results were forthcoming –– nor has a single paper, Drs. Sakakibara and Akedera having passed away in the interim, been published to this day. There are only a few newspaper articles and a review.

It was Dr. Sakakibara who compiled Dr. Akedera’s research results after the latter passed away, but none of it was published. All of that is currently in my possession, and among them is also the initial draft of a paper that was clearly meant to satisfy the prerequisites of English-language journals such as Nature and Science. It was only after Dr. Sakakibara’s passing, in turn, that I was able to read the manuscript, and why he failed to present the material to the world remains unclear.

Normally, content of this caliber should be submitted to an appropriate English-language venue rather than be made public via the present report. However, the paper is critical to understanding what about the winged mouse so excited academic interest in Dr. Akedera, so with the permission of his family and in a manner that will not preclude a subsequent presentation, I will be discussing just its abstract.

The paper concerns the lifespan of winged mice and belongs more to natural history than to Dr. Akedera’s field of molecular biology. The original is in English, but the gist is that the winged mouse boasts a stupefying lifespan.

The conjecture is really a simple application of the observations made by Drs. Ishikawa and Sakakibara. Dr. Ishikawa had discovered minute markings reminiscent of year rings on the backs of the animal’s wings and reported the morphological feature with accompanying photographs. Dr. Sakakibara also maintained a detailed photographic record of the winged mice every year6, and Dr. Akedera’s discovery was based on the photos on display within the center. After a detailed analysis, Dr. Akedera concluded that the concentric pattern grew by a few millimeters per year. Furthermore, he held that the rule fit all of the patterns as photographed over the years.

Now and then a discovery will occur only when a surfeit of evidence is viewed through some hypothesis, prior to which the facts are, as it were, seen yet unseen. Observation and analysis are completely different beasts, and making a certain observation does not always lead to extracting the truth of the matter. The wing markings are precisely an instance of this, and examining Dr. Akedera’s journal retrospectively, we see that it was only a few days before the mice’s demise that he began speculating about their lifespan.

What is more, he speculated that the markings on Ponta’s and Ai’s wings indicated a difference of more than two hundred years, arithmetically speaking. Of course, this did not establish that a winged mouse had a lifespan of more than two hundred years. In the case of Ponta, if the center of the vortex really marked the beginning of his life, it put his age at more than five hundred years. This postulate, however, has no other basis than an orally transmitted report of the capture, during World War II, of a tiny winged mouse with the shortest of markings. As that mouse also died within two years, it would seem to be an utterly vague basis.

The paper includes a fact that never shows up in the experiment logs and that Mr. Miura was unaware of. Although I have already noted how successive generations of the winged mouse’s skin cells failed to culture, when tissue fragment was re-deposited whole without reducing it to cells, any that grew out and divided died, but those that stayed within the fragment continued to survive without dividing. This was considered evidence on a cellular level of the longevity of winged mice.

Furthermore, single cells isolated and observed using a limited dilution method divided into two cells and suffered cell death after a certain period. The paper also notes, interestingly, that if the cells were separated soon after dividing, they stayed alive as long as the procedure was repeated.

Given that it was possible to culture a tissue fragment (in which cells remained together and division was halted), Dr. Akedera seemed to think that some signal indispensable for continued survival existed in the nervous system. He speculated that once the signal was interrupted and altered by cell division, etc., it was recognized as a death signal, necessitating single-cell culturing beyond that point.

“It went against common sense, so I had no idea Dr. Akedera had persisted under such conditions. Thinking back on it, even after the transfers failed, he kept working on some culture, and when he was going back to Tokyo, I saw him place a T-flask filled with culturing medium into a cooler. I don’t know why he concealed these facts from everyone else, though” (Mr. Miura).

Yet the manuscript, complete with photographs of cells subsisting in tissue fragment in the exact same form at one, six, and twelve months, as well as pictures of the single cells, does not appear to be a work of fiction on Dr. Akedera’s part. Naturally, no other known cells share such properties.

In the end, after reading Dr. Akedera’s paper, Mr. Miura regretted that the failure to maintain cell lines was “the result of following existing schemes of cellular propagation and survival.”

Reading through the paper, one surmises that Dr. Akedera came to suspect that winged mice live not just for five hundred years but literally forever.

In any case, perhaps because he himself remained unconvinced by such an outrageous hypothesis, the paper was never published. Alas, current Species Preservation Center Director Yoshio Inoue, who has been involved in numerous environmental protection initiatives as a lawyer, has declared, “There are no plans for further attempts at culturing as of this date.” Our prospects for settling the issue one way or another are slim.
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The whole mystery surrounding the winged mice was revealed by Dr. Sakakibara as he stared death in the face. Suffering from an illness of an unknown cause that pervaded his entire nervous system, Dr. Sakakibara lacked the strength to swallow his own saliva, but even as spittle dripped constantly down his chin, and emitting inchoate growls, he attempted communication with the aid of a word processor keyed to his ocular movements.

Dr. Sakakibara recognized as criminal, and regretted until the moment of his death, the fact that he had seconded Dr. Akedera’s proposal to conduct a certain experiment in secret. Dr. Akedera had been unambiguous and persistent. He wished for a breeding experiment with Ai and Ponta in the same cage. Various types of evidence supported Dr. Akedera’s calculations for pairing them at a heretofore-neglected time of year. At first, in order to encourage estrous while eliminating the risk of infection, a special plastic divider would be employed to block bacteria and viruses, but not light and smells, so that the two animals could become aware of each other. Though the center’s director, it would have been difficult even for Dr. Sakakibara to acquire the committee and the city council’s consent to restart a breeding plan that had been discontinued after recognized authorities had failed. What ultimately persuaded Dr. Sakakibara was Dr. Akedera’s reasoning that if the previous simultaneous deaths had been caused by something other than an infectious disease, the experiment would confirm that. Yet, a possibly fatal experiment involving the two extant specimens of an endangered animal was obviously inappropriate. “I should have opposed it,” Dr. Sakakibara wrote on his hospital bed.

At the time, Drs. Sakakibara and Akedera were intensely at odds over the hypothesis of “a catching death.” Dr. Sakakibara asserted that “a hypothesis arrived at via inference starting from another hypothesis” held no credibility for him. While Dr. Sakakibara criticized the hypothesis’ lack of physical evidence, Dr. Akedera blamed Dr. Sakakibara for not permitting the experiments that might yield such evidence.

Dr. Sakakibara’s journal includes a suggestive passage from around that time: “Positions that are finally wholly antithetical are, not uncommonly, both correct at the process stage.”

As for the experiments, as I indicated at the outset I will be relying on a modified version of Dr. Sakakibara’s detailed account.

At 11:30 p.m. on September 1, 1989, “the simplest and most startling experiment of all those I have ever performed” (Dr. Sakakibara) began unbeknownst to any but the two. The security guard made his final rounds and locked the doors to go home at 11:00 p.m. Thirty minutes later, Drs. Sakakibara and Akedera removed the winged mice from their booth. Transferring Ponta and Ai to transparent mobile cages and placing them in proximity to each other was a simple enough operation, but even the center’s director should not have been taking the winged mice out of their booth without permission. To prevent anyone from finding out, they did so in the dark using only a flashlight. Moreover, to keep any light from spilling outside, the actual experiment was conducted in the director’s office, under a single lamp. The two winged mice were made to face each other across a plastic divider. Their behavior was observed until the security guard’s return at six in the morning. It was a simple experiment that required a lot of patience. Apparently, to avoid raising any suspicions, they made sure to get some work done in the morning before taking a nap, and thus they continued their allnight vigils.

“At first, the two seemed indifferent to each other. True, winged mice are animals with very little movement to begin with, and little is known about their emotive displays. Indifference may be a subjective expression on the observer’s part.”

“It may have been because it was so dark, but the two appeared to sleep for nearly the entire time.”

“For the first three days, no changes have been observed” (Dr. Sakakibara).

An important discovery, however, graced the fourth day. As Dr. Sakakibara rose from his seat to go to the bathroom, he accidentally pulled the lamp’s plug from its outlet. The room was suddenly thrown into complete darkness. The next moment, Dr. Akedera noticed a faint light coming from the two animals’ wings.

“All of our prior observations had occurred under a source of light, no matter how weak. Noticing that faint glow called for darkness, a total darkness like that of the director’s office, without windows or emergency exit signs” (Dr. Sakakibara).

They immediately launched a control experiment. When the two mice were completely separated from each other and observed for light emissions, it became clear that they did not glow when alone.

This answered one of the mysteries, namely, the issue of glowing winged mice. Reexamining their past observations, they established that all of the experiments specific to light had been performed on lone specimens. This discovery was sufficient proof that the tales of glowing winged mice were not mere legend. Light-emitting behavior was observed only when two conditions were satisfied: darkness and the presence of two winged mice.

“Come to think of it, this could have been inferred from Mr. Abe’s testimony, but we were both quite excited by the discovery” (Dr. Sakakibara).

Using high ISO film and infrared film, Dr. Sakakibara took multiple photos of the glowing mice with a presentation in mind, but because the glow was too faint or the ray was somehow unique, the emissions failed to show in the developed film. The fact that the photos could not prove the validity of their experiment later became the largest factor inhibiting the publication of a paper.

At this point, no particular enfeeblement was noticed in the winged mice themselves. There was no change in the amount of bog moss consumed or in physical activity, as minimal as the latter was to begin with. In truth, precisely this was the pitfall of their experiment, which ran without a control group.

A change suddenly occurred on the seventh day. Dr. Akedera was the first to notice it. The white flake sawdust under the winged mice was abnormally moist. There was no associated odor, however, and Dr. Akedera noticed that the cause was a clear liquid leaking from the eyes of the mice. A compositional analysis found it to be identical in makeup to normal mammalian blood. A second riddle –– that of the weeping winged mouse –– was thus solved in short succession.

Dr. Sakakibara regretted on the same day that “We should have weighed the winged mice,” and his worries came true. A loss of blood in the form of tears sufficient to moisten the white flake would soon exceed the total body fluid level of a winged mouse.

The mice were quickly separated, and that night was devoted to treatment. A long metal tube was attached to a syringe and introduced into the mouth, through which a physiological saline solution was force-fed, with sub-dermal injections also made from the back. The tears continued to fall, however, at a pace that only an intravenous drip (which was indeed attempted) could counter. Hard to discern at first even upon being pointed out and actively sought, by the ninth day it was clear that the liquid was dripping from the eyes. For a winged mouse, which weighed barely two hundred grams, a day’s worth of tears equaled about a quarter of its bodily fluid mass, and ten sub-dermal injections meant replacing all of its blood.

“Looking at those tears, I wanted to cry myself,” Dr. Sakakibara recalled about that period.

Dr. Akedera saw to the treatment, but for some reason Dr. Sakakibara suggested that the two mice be placed in an undivided chamber. There was the fact that “as they were, they would obviously die,” but there was another reason, simply a fancy, “all too human, in no way scientific, that the tears were a lamentation that they could not be together.” Since Dr. Akedera had always wanted to place them together, he naturally agreed. However, “Dr. Akedera had some idea of how the story was going to end, and I could not fathom his true intentions” (Dr. Sakakibara).

When the two winged mice were placed together, they maintained a certain distance, which they closed only gradually. After a while, they began to flutter their wings finely, and their glowing intensified to the point of being visible under soft lighting. It was originally thought that, much as with fireflies, the vibrating wings’ glow emitted no heat. However, the results of spectral and infrared analyses indicated that the light was an infrared ray that partially fell within the human range; that it exhibited minute modulations in wave frequency; and hence that the wings might be a communication organ, just as dolphins employ a sound-wave language. Later, Drs. Akedera and Sakakibara sent the only data they still had of the winged mice to Mihoko Kobayashi, assistant at the Tokyo University Center for Languages, for a waveform analysis. Ms. Kobayashi used a mainframe computer to perform several types of simulations as well as language typing. In addition, she processed a massive amount of data under the working hypothesis that “The waveform peaks resemble a musical scale when digitized.” The result was an unofficial report according to which “Some typical patterns [see Figure 3] reminiscent of infantile utterances were identified, but a homological comparison with existing languages reveals their inconsequential poverty” (Assistant Kobayashi).

[image: ]

Figure 3: The light emission pattern converted to musical scale values. Two types are shown here.

Ultimately they were forced to conclude that it did not meet the criteria for a language.

When the winged mice were placed in the same cage, not only did the light grow in intensity, but the volume of tears ameliorated dramatically as well, surprising Drs. Akedera and Sakakibara. Yet, the decline was due to evaporation from the radiated heat, and when corrected for this, the flow volume remained completely unchanged.

“Dr. Akedera and I argued day after day, vociferously, about whether we should go public with the state of things” (Dr. Sakakibara). Their inability to come to an agreement led to forty-eight hours passing in vain.

In the end, there was no choice but to adopt as their final conclusion Dr. Akedera’s hypothesis that “When two winged mice are kept in close proximity during a specific season (the experiment results determined that this is autumn), they enter into an irreversible death process.” When Dr. Sakakibara also accepted Dr. Akedera’s view that publishing a paper would not alter the outcome, their “criminal” deed progressed to an actual crime.

At this stage, what appeared to be courting behavior was observed more than once –– namely, the winged mice bringing their mouths close together –– but desperate to preserve the species, the doctors lacked the time or inclination to scrutinize the mating process.

“Even if a new life emerged, at the expense of two others it would still be a minus,” and “Death would likely precede birth in any case” (Dr. Sakakibara). Following that judgment, no research was performed on the content of the oral cavity, etc., related to procreation. The pressing issue was the loss of bodily fluids. In nuce, “We could not let them bleed to death” (Dr. Sakakibara).

Dr. Akedera was consulting with a colleague from his applied biology lab, veterinary section lecturer Chizuru Sakamoto, on a regular basis with regard to treatment.

“I don’t recall the details, but it was about treating mice, and I do remember that we went into specifics. Because normally you don’t do that for mice” (Lecturer Sakamoto).

Furthermore, new hypotheses are listed in Dr. Akedera’s journal at the relevant date. He arranged the experiment results to create a type of storyline.


1.   Winged mice have a death switch.

2.   That switch is turned on when they face another individual.

3.   Once turned on, the switch will not be turned off even if the other individual is removed from proximity.

4.   Mating requires that two individuals be cohabitants.



What can be derived from these facts is a physiological structure wherein “Procreation is linked directly to death” (Dr. Akedera). This is not unique, however, to the winged mouse, and holds for insects such as the cicada and the ant lion. Although it is more common among mammals for mating to take place when the organism is at peak vitality, for insects it is not rare for the moment to coincide with the cessation of life. Notably, even among humans, instances such as AIDS can bring procreative behavior into direct association with death.

While “The infrared signal that winged mice emit might be serving as the switch for the irreversible process,” the question was now “what determines their lifespan” (Dr. Akedera). Conversely, previous observations indicated that there was a wide variation in winged mouse lifespans, with the maximum being much longer than expected. Although Dr. Akedera is not explicit, certain passages of his relating to cell cultures that we touched upon earlier hint at the possibility of a nearly infinite lifespan. Even now, with most of the mystery solved, no researcher would be ready to concur with the hypothesis. Perhaps it was only a dream of Dr. Akedera’s, and at the same time the root of his fear. Regardless, the fact remains that some of the incredible hypotheses that Dr. Akedera erected in quick succession regarding the winged mice have proven to be sound.

In and of itself, the natural world admits of no laws or consistent narratives based on hypotheses. Attaching meaning to the natural world’s various phenomena and aligning them into convincing narratives merely serves human interests. No matter how quantitatively a law is expressed, it is a human application and nothing more. From that viewpoint, we notice that hypotheses failed to yield a single new fact in the course of the experiments. Hypotheses lacked the force to create a new reality. Yet, in a case as extremely unique as this, it would not have been strange if Dr. Akedera had begun to view his own narrative as the reality.

The hypothesis that “Mating brings an end to the nearly infinite lifespan possessed by the winged mouse” (Dr. Akedera) does neatly describe an aspect of the winged mouse’s physiology.

“The survival of winged mouse specimens despite their extremely weak procreative and defensive drives could only be explained if individual winged mice enjoyed long lifespans,” and “It is readily imagined that an increase in the count and density of specimens led to more frequent contact and, subsequent to a peak, a rapid descent toward extinction” (Dr. Akedera).

Dr. Sakakibara recalls that around then he and Dr. Akedera had a highly interesting discussion. It arose from Dr. Sakakibara’s suspicion that “The number of specimens might never increase if procreation led to death not out of external factors but as an internal program.”

Dr. Akedera had an immediate response to that, however. “A link between procreation and death posed no problem for population increases if two conditions were satisfied, a large litter and a brief gestation period.”

During this crucial period, as far as saving the pair was concerned, it appears that Dr. Akedera made no decisive effort or contribution. His almost optimistic stance seems to have been undergirded by his hypothesis of a large litter prior to death.

There are two different approaches to medical research and clinical practice. One can either grasp the conclusion intuitively and then search for pieces of evidence or, conversely, trace the surrounding pieces of evidence to close in on the conclusion. In Dr. Akedera’s case, it might be said that he apparently began with the latter, orthodox approach before gradually transitioning to the former, not always scientific method. In any case, the fact is that as the situation devolved Dr. Akedera was at least partially on the right track.

Then that fateful day came, the eleventh of September. The total volume of tears so far was already untenable. On the previous day, Dr. Akedera had attempted a venal injection of low-molecular dextran, a colloid osmotic solution, via the tail. While this had been at the suggestion of the aforementioned Lecturer Sakamoto, the vein would be unusable for a few days if the attempt failed, so extreme caution was required. Likewise, intravenous treatment would be off limits for a few days even if the attempt was successful. Low-molecular dextran does wonders to increase the volume of blood flowing in the circulatory system, but in the case of humans, serious side effects are known to result from multiple doses.10

The work began at two o’clock, and once a vein was found, warmed, and swollen, several ccs were successfully injected into Ai. Ponta, however, had thin tail veins to begin with, and the attempt, using both the right and left ones on the dorsal side and lasting an astounding two hours, ended in failure. Instead, the drug was deposited into the abdominal cavity for absorption rates superior to a sub-dermal injection but inferior to direct administration into a blood vessel.

When the work was finally completed at four, it was Ponta’s condition that suddenly began to deteriorate first.

Symptomatically, “No longer able to support his weight, his legs folded as if to rub his belly, and his wings lost tension and began to droop.” His ECG was being monitored through minute electrodes designed for small animals. The waveform (whose specific characteristics will be described below) gradually decreased in amplitude, reflecting that heart activity was weakening.

Possible damage to internal organs due to the abdominal injection was suspected, but by five o’clock, when Ponta’s heart waves flat-lined, Ai was exhibiting similar changes including enfeeblement. Ponta’s body glowed for nearly ten minutes subsequent to his demise, then the light went out. A rudimentary cardiac massage was performed according to Dr. Akedera’s records, and the time of death, contrary to the official announcement, was 5:12 a.m. Then Ai’s death followed thirty-six minutes behind.

When the security guard arrived at six, Drs. Akedera and Sakakibara were simply gazing at Ai’s body and its fading glow rather than attend to the consequences. Quotations of a highly sentimental nature would appear in the next day’s paper.

“I sensed the moment when a species’ energy, spanning millennia, was no more” (Dr. Sakakibara).

“I found myself thinking upon the many species of flora and fauna that vanish every day from this world” (Dr. Akedera).

It was only at seven that the need to perform a postmortem and to preserve organs occurred to Dr. Akedera. Ponta, the first to die, had to be dissected first, but Dr. Sakakibara, concerned about tissue degeneration given that some time had already elapsed, strongly favored preserving the body whole using liquid nitrogen, and Dr. Akedera could not but cede the point.

“He had no energy left to argue” (Dr. Sakakibara). Thus, by happenstance, it was Ai who was dissected.

In truth, up until then, there had been no basis for the sexing of winged mice outside of the local tales. Waseda University’s Professor Tomokazu Kato and others held that the mating attempts had failed for that reason. Those specimens with smaller wings were believed to be female and labeled as such out of convenience, but dissections had failed to locate reproductive organs. While the researchers had come up with male-female pairs based on morphological differences, they had not sexed them for certain. The latest postmortem, however, proved the truth of the legends.

The instant the abdomen was incised, what appeared to be a fetus enclosed within a clear sac emerged from the area directly beneath the wings. When Dr. Akedera cautiously cut the sac open with a pair of scissors, a yellow liquid spilled forth, followed by a transparent fetus without any apparent umbilical cord. The fetus was placed in a disinfected Petri dish. As soon as Dr. Akedera attempted to resuscitate it, the fetus convulsed. In actuality, it may have been attempting to get to its feet, but at that moment, to Dr. Sakakibara’s eyes, it seemed to have undergone a convulsion. As the fetus’ body dried, its movements became more and more marked. It was the last of its kind, knocking down Dr. Akedera’s hypothesis regarding a large litter but proving in part his theory about an abbreviated gestation period. After that, Ai’s organs were extracted in the hopes of preserving tissue.

At eight, Dr. Sakakibara called Mr. Tamura, and after a brief discussion among the three of them, members of the press, as noted earlier, were summoned.

The above represents the entire sequence of events. The issue of what happened to the newborn winged mouse remains, but I would rather present the matter in Dr. Sakakibara’s own words. I piece together only half of what was said to me as I sat at his bedside. It may not be the most natural piece of writing, but I believe an unedited account will grant the reader a more realistic sense of what had transpired.

At the time of our dialogue, Dr. Sakakibara was running a fever as a result of pneumonia and hardly in his best condition, but I should like it noted that he was perfectly lucid.

So as not to injure the fetus, Akedera-san used a pair of curved scissors to carefully cut through the thin amnion and open it.

The fetus that emerged halfway out of the sac was in an inanimate state. No, it was not that I thought so, Akedera-san said that.

I had assumed it would be dead and had given up.

He said it would really die if we did not hurry and from there on he employed the scissors with a new speed and precision.

The umbilical cord may have torn somewhere along the way and I recognized none.

It appeared to me that the fetus steeped in amnion was not even breathing.

Without saying a word, Akedera-san put on a pair of sterilized plastic gloves and started to dangle the fetus roughly by its tail and to knock it against the edge of the Petri dish.

I thought he had gone mad and made to stop him lest we lose an important sample.

After Akedera-san slapped it with the palm of his hand several times, the baby mouse suddenly convulsed to my surprise.

I cannot describe the shock and joy I felt when I then saw it move ever so slightly.

I could tell from the movement of its chest that the tiny little thing was slowly beginning to breathe.

I was beside myself, but Akedera-san still had a scary look on his face.

A really scary look.

In time, the baby mouse’s movements grew more pronounced.

I could not believe it when I saw it trying to get to its feet.

The baby mouse starting to move in the Petri dish was still moist from the amniotic fluid and did not even seem to know which way it was going, but it was unmistakably and fiercely asserting that it was alive.

But Akedera-san dropped the heavy pair of scissors down on it like it was nothing.

By the next instant the baby mouse already lay crushed in the transparent amniotic fluid.

As translucent organs poked through its torn skin I wondered what had just happened.

At first I thought he had dropped the scissors by accident, but Akedera-san’s expression remained unchanged.

I was speechless.

I could not believe my own eyes.

No matter what I said, Akedera-san would not answer me.

Naturally, Dr. Sakakibara was enraged by the sudden and unexplained action. But Dr. Akedera “offered no excuse or explanation” (Dr. Sakakibara).

Thereafter, Dr. Akedera continued to refuse to discuss the incident. The two doctors’ relationship was sundered, but as Dr. Sakakibara was an accessory to the crime, he could not bring himself to publicly accuse Dr. Akedera in the coming days, either. By his own admission, however, it was not as if Dr. Sakakibara had mustered any clear resolve to do so, compromised or not.

Oddly, while Dr. Akedera’s journal contains a meticulous account of everything else that happened that day, there is only one line about the baby mouse: “There were no markings on the wings of the newborn winged mouse.” Other than this sentence in support of his standing longevity hypothesis we find nothing.

In the final analysis, nothing that can be said about the incident escapes the realm of speculation. We are left with no option but to think that Dr. Sakakibara’s comment –– “If one mouse did remain, what could ever have come of it?” –– says it all.

Immediately after the interview, pneumonia complicated by respiratory failure plunged Dr. Sakakibara into a coma from which he never awakened, and he died just three days later. I regretted having induced him to perform such a burdensome task on his sickbed, but it was too late.

Apparently, he used the word processor for as long as he could, and his last words as saved on the floppy disk were “the child’s” with no context.

Thanks to the interview and as per Dr. Sakakibara’s wish, I feel that some of the mysteries surrounding the winged mouse have been revealed herein, but others have remained unsolved. As the reader may already have wondered, prior to Dr. Akedera coming on stage, why had the mice not given birth even upon expiring in autumn? Perhaps, in the recent instances, having kept them apart in cages facilitated the communication of a death signal but not the direct contact presumed necessary for mating, but things remain murky for the preceding cases. These pages also lack an explanation that can take the place of Dr. Akedera’s hypothesis about a large litter. We are left to devise our own conjectures on these issues, but given that the fetus in Dr. Akedera’s experiment was in an inanimate state, it is possible that at some point, and by some cause, a slight slippage had been introduced into the timing of death and birth (such that death preceded birth). Alternatively, the animals’ very reproductive capacity had deteriorated.

If I may be allowed a detour, there is something about the final scene that caught my attention as a doctor and that I would like to explore. I believe that it is a hypothesis that is accompanied by a certain degree of physical evidence. The issue, also noted in Dr. Akedera’s journal, concerns the ECG data taken in the last moments. The waveforms recorded via the front and rear paws of the winged mouse do not feature the sharp peaks normally seen in vertebrate species but rather a gentle sine curve. In humans we observe the distinct P, QRS, T segments, corresponding to atrial stimulation, ventricular stimulation, and recovery from stimulation, respectively, a basic waveform that obtains even for frogs. This calls to mind the finding that Dr. Ishikawa presented about a heart structure that lacks chambers.3 The slides from his academic presentation show a roller pump-like structure that would create a steady standing wave in lieu of the pulsing waves caused by heartbeats/myocardial contraction. In a book of my own, I have argued that the electrical pulse for a rotating artificial heart would describe a sine curve.11 This brings us to the pulse. While heartbeats per se do not exist for winged mice, if we consider one period of the sine curve as the equivalent, then the rate is as low as a single beat per minute. Since this value remained approximately constant from when bodily movements were still observed to just moments before death, it is unlikely to belong to terminal conditions brought on by enfeeblement. Given that the heartbeat for most small animals, including mice, is generally very high, ranging from one hundred to two hundred beats per minute, this is indeed highly unique.

Animals with a heartbeat quite likely perceive each beat as a subjective unit of time. One beat for a human at rest is roughly equivalent to one second. In general, the smaller the animal, the shorter that time, and a mouse’s heart is said to beat an elephant’s lifetime’s worth in one year. While an elephant is an animal that moves extremely slowly from the mouse’s perspective, what this means in terms of awareness is nothing other than that a mouse’s life and an elephant’s life are equally long. Likewise, the movements of turtles, which are said to live longer than humans, seem awfully sluggish to us. Winged mice are a species with an even slower heartbeat, in line with the fact that they are animals with a meager concept of time (= pulse). As Dr. Ishikawa once indicated, winged mice also have a variety of singular organs, and in light of the unique circulatory system it is possible that their makeup adapted appropriately. In humans too, even with adequate blood flow, it is believed that prolonged use of a roller pump-like heart-lung machine, in the course of heart surgery for instance, damages our other organs, which have long adapted to pulsing streams. In addition, the blood flow’s effect on body temperature and contribution to cell metabolism is a deeply interesting issue in the context of lifespans. A constant hibernation-like state where the cells’ clock hands advance slowly would of course yield a long lifespan. Yet proving this now, in the absence of specimens, is impossible.

Despite these pages, some readers may think that nothing has been solved in the scientific sense. Indeed, nearly all of the events, not to mention the above excursus, lack incontrovertible material evidence and by and large do not rise above the level of subjective interpretation. In fact, some readers may utilize the content of this document to form their own hypotheses and to assemble a completely different narrative.

What I came to realize after sifting through the massive amount of log entries is that this is not science as we understand it. Both of the defendants are now deceased and their actions will remain un-indicted. Whether or not what Dr. Sakakibara felt compelled to get across in the face of death has gotten across awaits the judgment of the reader who has followed us thus far.

The cover of this year’s January 14th edition of Nature12 featured a close-up photo of the face of a mouse without eyes. It was from a paper on mole rats.

In that paper, the authors draw a unique conclusion. It was long believed that the eyeballs of mole rats had regressed, but as detailed observation and pathological considerations indicated that the eyes exist, hidden, along with a developed signal transmission route from the oculi to the brain, it may in fact be the result of evolution.

The mainstream of modern biology is microcellular research, which proceeds by using the simplest of cells and genetic material, and which ascribes maximal value to universal axioms. The pages of top journals like Nature and Cell are filled with the genetic control mechanisms and intra-cellular signal transmissions common to all organisms from intestinal bacteria to Homo sapiens. Compared to traditional natural history, interest in the source material has clearly waned, and research such as that on the mole rat has become exceedingly rare.

Given that winged mouse research held an even greater impact than that on mole rats, it is truly a shame, but I have been informed that the original personnel, Mitsuo Miura, Yoji Ogawa, et al., are currently considering a submission based on data compiled from the logs of Drs. Akedera and Sakakibara. This past summer, the novel Jurassic Park was widely discussed in both the United States and Japan. The story is about reconstituting living dinosaurs in today’s world via blood cell DNA extracted from ancient blood-sucking insects trapped in amber. Immediately prior to the release of the movie based on the novel, the June 10th edition of Nature13 included a paper reporting a DNA sequence extracted from paramecium found in Lebanese amber dating back 120 million years (when dinosaurs walked the planet). It is not certain whether the fiction preceded the fact (I personally find it more interesting if it did), but likewise, one day we might reconstitute the winged mouse from its DNA. Or rather, I pray that we do.

In accordance with Dr. Sakakibara’s wishes, his body underwent an autopsy on the day he passed away. Several of his organs had withered or become enlarged in ways that were not consistent with his illness. Any relationship to the cause of his illness remains obscure. We expect to learn more about this as well in the near future, in the form of a case study.

Much of the concrete data, including photographs and figures, had to be omitted owing to copyrights retained by the late Dr. Akedera. I beg my readers’ forgiveness. The photographs included are reprinted from The Four Seasons of Kamuikotan and the Kitasorachi News.

Tatsuaki Ishiguro   

August 1993          
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PART TWO




Snow Woman

 

There is a condition known as hypothermia. The term comes from the Greek for “low body temperature” and usually signifies a pathological state where a loss of body temperature can end in freezing to death. It also, however, refers to rare instances where the patient’s metabolism stabilizes at a lower body temperature. “Idiopathic hypothermia” has been reported only sporadically worldwide, and an accurate portrait of the condition does not exist at the moment. Although the prevailing view is that the decreased metabolism leads to a longer lifespan, there is a high incidence of death from accompanying illnesses, and unlike with “idiopathic hyperthermia,” which has been shown to have no bearing on lifespans, as of yet no statistical data on the average convalescent is available. The catchall term “idiopathic” actually encompasses various pathological conditions that have been proposed, from genetic factors, mutations in the temperature-regulating abilities of the brain, and hormonal imbalances, to the production of chemical substances usually associated with hibernation. There are very few individual cases where a specific cause has been identified, and it is said that the condition may in fact be a conglomeration of several. Furthermore, there are cases where pigment production is affected, as it is in albinism, and research is currently underway to determine their connection.

Vogt-Koyanagi-Harada Syndrome and Takayasu Disease are among the relatively small number of illnesses discovered by Japanese, some of which, however, are considered to be medically significant. While not known as such among medical professionals, since it was not named after the person who discovered it unlike the preceding examples, it was a young Japanese doctor who made the earliest known report worldwide of “idiopathic hypothermia.” An Internet MEDLINE search of the phrase will display the Japanese author name H. Yuhki. This refers to one Koho Yuhki (“Koho” being an alternative reading of “Hironori”), an army doctor who had been assigned to the Ashibetsu-Shinjo Clinic in Hokkaido in the mid 1920s. He was the first person in the world to report, in an article published in the German medical journal ARZT, the symptoms of a woman whose standard body temperature was 82.4°F. Normally, at that temperature, the heartbeat becomes irregular then ceases altogether, and respiration stops completely as well; the report flaunted the conventional medical wisdom of the era. Immediately after its publication, Imperial University Professor Koin Aoyama and Nursing Institute Director Iwao Otsuki, along with many other doctors considered to be authorities, offered to examine and shed light on the condition, but refusing all such requests Yuhki attempted to treat the woman on his own at a small clinic.

The all-too-shocking content of Yuhki’s objective evaluation of the condition, which included the possibility of an extended lifespan due to lower metabolism and the presence of hibernation-related substances, elicited a negative reaction and the title of “fraud” for the army doctor, who was denied public funding and forced to finance the treatment out of his own pocket. Then, on February 22, 1927, only one year after the paper was published, the evening edition of the Hokkaido Daily reported Yuhki’s death, along with that of the woman, from unknown causes. The truth of the matter, which some deemed a lovers’ suicide, remained obscure, but on February 22, 1997—exactly seventy years after his death to the day, oddly enough—a massive number of military medical documents that had been sealed subsequent to World War II at the former Army Library (now the Korin Museum) were found, and Yuhki’s treatment logs and journal saw the light of day along with other documents such as the autopsy reports on the victims of the Mt. Hakkoda March. In addition to diary-like entries he must have written each day, glosses on parts that he considered important at a later date appear in the same journal, making for a rather unbalanced whole, but the record goes into great detail regarding the events of that time and could almost be considered a type of prose. What is more, after years of abiding by Yuhki’s order to keep her mouth shut, Nurse Tae Sugita (who still resides in Shinjo) was prompted by the stunning revelations to break her silence at long last, thereby supplying numerous new facts that have reconfigured the truth of what happened. Sugita, whose father had served as military support staff, was only sixteen at the time and more of a nursing apprentice than a nurse, but having witnessed the events as the doctor’s close assistant, she was able to leave behind valuable testimony prior to her death earlier this year. The following account of the incident that occurred in Shinjo, Ashibetsu Village, Hokkaido Prefecture, in 1926 is based on Yuhki’s diagnostic charts and journal and Sugita’s testimony.

Dr. Koho Yuhki, aged thirty-seven, was assigned to Army 7th Division in Asahikawa on October 1, 1925. A clinic had opened in Shinjo, where training for winter marches took place, and he had been ordered to head it. His job description, according to the recently discovered commission papers, was simply, “special medical research in the north.” Shinjo, a mountainous area in the vicinity of the village of Ashibetsu, had once been home to a military logging site and doubled as a training facility for new recruits. By Surgeon General Soraji Ishiguro’s orders, Yuhki was to research clinical treatments for frostbite, at the time a nearly incurable malady for which hardly any measures had been established. Although development of the prevention and treatment of frostbite was a significant priority for troops to be dispatched to northern fronts such as Russia, it was a condition rarely seen on the mostly temperate main island of Honshu. There were few researchers, and the need to experience colder climes is thought to have ushered the decision to post Yuhki there.

Thanks to nearly daily examinations of frostbitten soldiers brought to the clinic, Yuhki produced a string of research results, including the fact that rapid thawing in a 113°F bath was preferable over gradual thawing and massages in the field, which were anathema. In addition, upon puncturing the blisters, filled with cloudy liquid, he tried several traditional ointments, compared their effects, and even developed a special medicine of his own concoction that he named the “H-47” and that used a mold extract. Although these were medical facts, at the same time they were military secrets that Yuhki was strictly prohibited from publishing, and thus he was limited to reporting his progress to Ishiguro. For this reason Yuhki is not known for his work on frostbite, but it was revolutionary for its time, being half a step ahead of the intense research that Russia was conducting to counter freezing climes.

It was on the day the coldest temperature ever to be observed in Japan was recorded in nearby Asahikawa (February 22, 1926) that Mitsuo Gondo, a soldier charged with bringing in firewood to the barracks each day, discovered a woman in the woodshed, where apparently she had fallen into a coma after entering to rest awhile. He carried her into the clinic. The medical chart describes the woman who had been brought in as having white hair and a deathly pale complexion and even notes that her torso was showing signs of stiffness. Nurse Sugita recalled that when she held the woman’s arm to take her pulse, it felt so cold that she assumed for a moment that the woman must have already frozen to death. When Yuhki examined the patient, however, he found a slow pulse and confirmed slight movements of her chest and thereby respiration, upon which he immediately undertook attempts to revive her. According to the paper Yuhki later published in German, upon her arrival at the clinic the woman’s body temperature was 75.2°F, her pulse twenty beats per minute, and her respiration rate three breaths per minute.

Although her condition seemed relatively stable, actively warming her somehow resulted in a lower blood pressure, as Yuhki noted in the medical chart: “Blood pressure dipped upon warming, perhaps because capillaries, constricted under low temperature, responded to heating with overcompensating expansion.”

If her blood vessels had contracted to maintain blood pressure after her heart rate had slowed, then, assuming that the warming had not restored cardiac activity, blood vessels expanding indeed meant less resistance and lower pressure. Observation at room temperature was the only possible treatment for such symptoms whether or not they owed to a unique metabolism, and Yuhki was reduced to adopting the gradual warming method that he held to be anathema for frostbite patients, though, to be fair, the conditions were not identical. It was a little over two days later that the woman regained consciousness without any perceptible change in her condition, and Yuhki was in for an even greater surprise. While her mind seemed clear, and her overall condition stable, her body temperature never rose above 86°F, and her pulse, though it fluctuated, never exceeded thirty beats per minute.

According to Sugita’s recollections, Yuki was roughly five feet in height, pale enough to appear anemic, and presumed to be young, on account of the white hair that fell straight to the small of her back, though her real age was unclear. Communicating with her was somewhat awkward, but she could speak normally, as well as read and write. She retained, however, nearly no memories regarding herself, including her name, where she had lived, and how she had come to Shinjo, and it was recorded that she was in “an advanced state of amnesia.” A check was made against current missing persons reports on file with the police, but no one matching her description was found. Apart from her low body temperature, her dislike of sunshine, and her predilection for drinking cold water, she did not exhibit any salient physical abnormalities. Judging from the charts, exams of her blood including the sedimentation rate did not show the decreased red blood cell counts indicative of anemia. Unfortunately, given the period’s medical standards, no additional biochemical tests were performed, as interesting as they would have been.

The woman was given the name Yuki Shinjo as a matter of convenience. “Shinjo” was where she had been found, and the common female name “Yuki” sounded like her custodian’s, but this became her real name when a resident registration form was later created for her. Fascinated by her strange symptoms, Yuhki wrote a petition to his superior, Ishiguro, requesting that the government shoulder all treatment and living costs for her as a scientific patient for frostbite research. Perhaps Yuhki’s naming it “idiopathic hypothermia” helped establish a robust connection to frostbite in Ishiguro’s mind, and he accepted the petition without a hearing.

At the same time, however, “Admitting her to a proper hospital for academic research would seem appropriate,” the surgeon general made his intention known.

“Since her circulation worsened upon aggressive heating, a warmer climate risks damage to the patient’s health,” Yuhki responded, turning down the request. Perhaps his insistence on continuing in Shinjo simply betrayed an eagerness to analyze the mysterious condition unaided. A new bed was build at his clinic using the ample research funding that he had obtained, and treatment began of its sole inpatient, Yuki.

It may be that no military value was recognized after all since Ishiguro permitted Yuhki to publish, in the German medical journal ARZT, the first paper ever to describe the strange symptoms. Today it is still possible to read Yuhki’s article in the May 1926 edition of ARZT remaining on file in the National Library. The simple, half-page symptom report proposes a new illness by the name of “idiopathic hypothermia” primarily characterized by low body temperature and a reduced pulse, and, as far as the content goes, it is quite commendable. At that time there were few contributions being made to such journals by non-Western authors, and a paper from Japan, which was behind in such matters, was a rarity, so it is not hard to imagine how the achievement won Yuhki much praise. As a matter of fact, he is the only non-Western author in that issue of ARZT. Of course, this was an article in an academic journal intended for a select group of researchers, and Yuki, the woman, only became widely known after a Japan News academics reporter who had learned of the case study reported a “Strange Illness of the North” in the human interest section. Even after articles about her appeared in newspapers with a national circulation, not a single relation or acquaintance came forward.

The charts from the early period when there was still a treatment plan reveal that Yuhki considered restoring Yuki’s lost memory to be the appropriate focus. Among the discovered documents were several letters in German exchanged between Yuhki and the psychiatrist Dr. Graf, who had been dispatched to the Japan Medical Association from Germany for a limited stay. According to those letters, heeding the advice of Dr. Graf, who was, at the time, the leading authority on memory research, Yuhki employed a new approach known as the “associative method” advanced by a German researcher named Breit. Still in use today, the method is fairly simple in itself: the patient is allowed to draw freely, and any recurring motifs in the pictures are studied to probe the patient’s latent consciousness. When we forget a person’s name, for instance, and recite the alphabet in an effort to rectify our momentary memory loss, we are practicing an application of the approach. Back when psychiatry had yet to explore drug-based treatments in earnest, even such a method was considered revolutionary for its ability to recover memories that had been given up as irretrievable. Graf asked if he might visit the clinic to examine Yuki, but he was forced to return to Germany when his wife suddenly died; as there were no other experts on memory at the time, the actual analysis that Yuhki had hoped to entrust to Graf became the responsibility of the frostbite expert himself.

Unfortunately, none of the pictures drawn by Yuki remain, but Yuhki recorded brief verbal descriptions of them in the charts. The drawings numbered in the dozens, but the subjects, mainly nature, fauna and flora, and interior still life, appear at first glance to have no common thread. Yuhki, however, picked out “water” as the element that appeared most often in Yuki’s drawings.

“The subjects most often relate to water, and this analysis may be the key to restoring her memory,” he wrote. From his notes:


A large pool of water formed by drops falling from trees

Waves blown by the wind

Starlight sparkling on a watery surface at night

Clouds arising from golden-hued water

A foggy landscape where clouds seem to descend from the sky



In one form or another, water appeared in many of Yuki’s drawings, and she seemed to have had a particular liking for scenery that featured water.

Sugita, however, testified that the main reason this impression of “water” attracted Yuhki’s attention was “the great distance from Shinjo, situated in the interior, to the seascapes featured in Yuki’s drawings,” a crucial point that the doctor himself brought up in a conversation with the nurse. Even the nearest coastline, Rumoi, was a fair distance away, and since in those days it was not uncommon for those raised in the interior to never get a glimpse of the ocean, “That Yuki lived somewhere with a view of the sea seems undeniable,” to quote Yuhki. Although it was later suspected that he had erred in ascribing her memories of water to “the sea” alone, at that point it served as an important clue.

The story “Snow Woman” by the author Zenzo Kasai, who coincidentally worked in the logging industry in the same Shinjo during the Meiji era, contains the following passage:


Bidding my boss farewell, I set out on the six-league trek to the town of Tanzan at about two in the afternoon. Along the way, I was met with a fierce snowstorm, and by the time I came to a pass not two leagues from the town, it was past ten at night. The snow lay as deep as my thighs. The storm scolded the darkness and howled and raved. And cackled.

Please, I beg of you. Please hold this child for a spell, her beauty otherworldly, a pure-white snow woman softly pled, clinging to me. I rolled around in the blizzard. Accede to her request, though, I did not to the end.



There had been a legend for many, many years in Shinjo of a snow woman leading a child by the hand, who would appear during early January or on the night of a full moon in winter. She would ask a passerby to either hug or piggyback her child, and anyone who did grew heavier and heavier and ended up buried in snow. Yuhki struggled against a rumor, whispered among the villagers, that Yuki had been nursed at a snow woman’s breast. This was an era when such legends still held sway in people’s hearts. Suspecting that the name Yuki, which means “snow,” was more than partly to blame, Yuhki confided to Sugita, “The name just came to me, but, in retrospect, it seems to have been a bad choice.”

By that time, however, they had already registered her under that name and could not change it. Eventually, thanks to all of this, a rumor spread among the soldiers, too, that Yuki’s strange illness was contagious. Voiced protests were not made to Yuhki, their superior and an officer, but the clinic’s maidservant quit, and the soldiers stopped coming in. Faced with such ostracism, Sugita had no choice but to prepare Yuki’s meals herself. The journal notes, “Yuki’s forays out of the clinic were met with children throwing stones at her or otherwise harassing her.” Believing that it might have been her singular appearance, especially her white hair, Yuhki ordered Sugita to dye it black, but that did little to paint over the rumors that had already spread. When a snowball smashed through a window at the clinic and Yuki suffered a serious injury to her left hand, the doctor immediately decided to have her move in with him in the cabin in which he lived, heedless of what people might say.

Under his orders, the bed was brought to his home, and from then on Sugita would look after Yuki while the doctor worked at the clinic and until he came back early in the evening. At night, Yuhki headed back to the clinic, but when terrible snowstorms made this impractical, he often spent the night in the cabin as well.

“Dr. Yuhki was as straight as an arrow,” Sugita offered on this point, but the villagers began to speculate about a possible relationship, and the pair only grew more and more isolated as a result. It appears that Sugita herself had been unable to strangle her own doubts. Nevertheless, whenever Yuhki was forced to spend the night at the cabin with Yuki, he made no efforts to conceal the fact and recorded every such occasion in his journal.

Their difference in body temperature within the confined space bothered the doctor, as a grumbling journal entry attests: “If I choose to make Yuki comfortable, then far from our body heat warming up the cabin, I cannot even sleep at night without turning on the kerosene heater.” At the clinic, Yuhki had worn a coat to accommodate his patient, but in the cabin, where cold winds blew through every chink and crack, he was understandably less persevering. While Yuki dressed lightly, even Sugita, who only attended to her during the daytime, recalled, “Keeping the temperature down at her preferred levels meant not being able to sit still unless I had on an overcoat.” Her medical charts record that Yuki “spent sixteen hours of each day asleep.” Jotted down alongside her low temperatures at certain points are Yuhki’s own measurements, and the prolonged colds he seemed to have suffered testify to his difficult position.

“Did her parents abandon her because they could not live with a daughter who was born with a sudden mutation?” Yuhki eventually wondered. “Perhaps it was the shock of such an abandonment that robbed her of her memory,” he theorized.

There was a sense of contained excitement in his writing on the day that he made a relevant discovery: “One very cold morning, the air in the cabin grown humid from the difference in our body temperatures, the windows clouded over with moisture. I noticed some writing on one window that must have been there all along, that had been disappearing and reappearing unbeknownst to me according to the temperature. Perhaps some other characters have already vanished for good.”

The phonetic characters read ryu (“dragon” or a male first name incorporating the word) or perhaps riyu (“reason, cause”). Yuki remembered having written this on the window a few days earlier, but she had done so absentmindedly and did not know what it meant. The doctor had her write the same characters, and since the penmanship was roughly identical, she seemed to be telling the truth.

“What Yuki had written unconsciously must have remained as a trace,” the doctor reasoned. The phonetic characters perhaps did signify “reason,” but Yuhki recalled the kanji character ru in Rumoi Coast, which taken on its own would be vocalized as ryu. His hunch gradually came to border on a conviction, and he all but concluded, “A portion of Yuki’s memory may have been drawn out by the association method as Dr. Graf predicted.”

Yuhki continued to actively pursue the association method and to carefully observe his patient, but even when the snows began to melt, there had been no further progress. It was then that he decided to take her to the Gold Coast in Rumoi to see if such a visit might not lead to new developments.

A wide road existed that could take them to Rumoi in a military transport vehicle. Yet, “The mountain roads were not only narrow but pitted with potholes, and here and there landslides obstructed the way, such that it took us two days to get to our destination,” the journal says of the far from easy journey with the patient. After dozens of miles going up and down along the steep mountain road, the Sea of Japan appeared before their eyes. Yuhki wrote, “Perhaps it was the roughness of the mountain trip that made the bright blue Sea of Japan look all the more beautiful.”

Sugita had a clear memory of how frightened Yuki seemed of the rough early spring sea and how she refused to approach the shoreline and the crashing waves. The sea glittered prettily in the late afternoon sun, true to the name Gold Coast, and Yuhki turned to Sugita to note how much it resembled Yuki’s drawings. The party traveled as far as Mashike, with its sandy beach and less menacing waves, but Yuki remained apprehensive. In the end, her physician could not but record his impression that “she could not have ever lived here.”

Ultimately the three were forced to return to Shinjo without Yuki regaining any of her memories. Traveling in a vehicle required them to take a more roundabout route for their way back, and it was when they had reached roughly the halfway point of their journey that Sugita heard Yuki murmur, “Icchan.”

Apparently she said this upon seeing a road sign pointing to a village called Ichiyan. At first, Sugita thought nothing of it, but Yuhki’s reaction was immediate. He asked the nurse whether “Icchan” (which sounded like some person’s nickname thanks to the chan, a diminutive suffix) corresponded to the two Chinese characters on the sign. Since these merely attempted an awkward phonetic transcription, most Japanese would not have been able to read it as Ichiyan, which means “where salmon lay their eggs” in Ainu. Having been born and raised in those parts, Sugita confirmed the reading, which was no mystery for her, but for Yuhki, it had an odd, foreign ring. He must have found it no less peculiar that Yuki could read the name correctly. When he pressed Sugita, she admitted that even Hokkaido residents might have trouble parsing it unless they were locals. Yuhki, visibly excited by this, steered the car toward Ichiyan.

He acted quickly. The little farming village that was Ichiyan was quite a ways from the sea, but increasingly confident that Yuki had lived there, he negotiated with the village hall to rent two houses where he, Yuki, and Sugita could stay as he investigated the area. Over the course of the next three days, guided by a village hall staffer, Yuhki visited every home in Ichiyan accompanied by Sugita, who bore the coarse jacket Yuki had been wearing upon her discovery. In addition, he conducted a detailed inquiry into missing persons and broken-up families at the village hall; the doctor’s journal indicates that he knocked on the doors of every single home in the neighboring communities of Tadoshi and Shumarinai as well.

Nothing stood out in the area apart from the ubiquitous crop fields where the first shoots of buckwheat plants rose from the earth. Yuhki made use of his authority to commandeer a jeep for this whole period, and he took Yuki along with him as he toured the surrounding region.

“Catching the wind in her face as she rode in the jeep, Yuki seemed more cheerful than usual,” the doctor recorded. While sparsely populated, this was an expansive area. When they walked along the footpaths between the fields, Yuki soon had to crouch down in the heat of the flatlands pelted by the summer sun.

There were no results of note on the first or second days. The region was found to have a rather cavalier attitude about family registries and inhabitants moving in or out. For instance, one household listed twin girls, but when Yuhki visited them, the sisters were actually several years apart; when he asked their mother, he was appalled to learn that she had registered the older girl when the younger was born.

“The mother thinks that she has done nothing particularly culpable,” Yuhki commented in his journal, “as it simply seems to be the norm around here. The older sister was born in an unlucky year, a possible impediment in finding her a husband, and so the mother had put it off—and then forgotten, as she freely admitted.”

In Hokkaido, inhabited as it was by colonists from the rest of Japan, customs varied greatly depending on where the majority of immigrants in a given region had hailed from, and what Yuhki learned to his surprise was that in some of these places people could simply vanish.

“Even without the mention of a missing person in the registry, I think it might be possible that Yuki had once lived here,” he wrote, apparently convinced that the facts heightened the chances that she had been a resident of the Ichiyan area. As significant corroborating evidence he pointed out that “The basin reaching from Ichiyan and Horokanai to Shumarinai is well known for being one of the most frigid places in all of Hokkaido, and the conditions here would have been ideal for Yuki with her lower body temperature.”

On the morning of the third day, in the neighboring town of Chippubetsu, Yuhki and company found someone who said he had seen Yuki in that rough jacket the previous winter. He was a farmer in his mid-forties named Mamoru Saito, and he had thought it strange that a young woman should be walking through a blizzard in such light clothing. He said that he and the woman had exchanged a few words.

The woman that Saito thought was Yuki had asked him, “Where am I?” He recalled replying with a curt “Icchan.”

The woman had come on the road from Moseushi and was walking, teetering rather, towards Ashibetsu. She had caught Saito’s eye because the jacket she wore, red in color, was an Ainu asshi. Yuhki had not known until then that the coarse jacket was ethnic attire. Back when Saito worked on ships sailing from Rumoi, he, too, wore an asshi because it helped keep him dry, but the jackets were becoming quite rare even then, and he had never seen one dyed red. He also thought he remembered seeing a man along with the woman, but whether or not this had been her companion he could not rightly recall. In any case, the man had not been wearing an asshi.

Yuhki learned from Saito that there was someone who knew much about these asshi in Asahikawa, and the very next day, they visited the elementary school teacher Shun Matsui. According to Matsui, asshi were made from the inner bark of elm trees. First the bark was matured in hot springs or ponds, and once it separated into flexible, dark brown sheets, these were washed in the river and broken into narrow threads which could then be used to fashion the traditional Ainu clothing. As Saito had said, the material was very resistant to moisture, but asshi were also worn as everyday clothing. What Yuhki understood from Matsui’s explanation was that “water” had a profound connection to the manufacturing process. When the teacher brought out several asshi from his collection, the doctor noticed a significant difference from Yuki’s jacket in one respect, and asked about this. According to Matsui, Ainu custom observed a certain set of rules for adorning the cuffs, neck, and hem with patterns and embroidery to ward off evil spirits. No such decorations were visible on Yuki’s asshi, and given the use of a red dye and the asymmetrical stain-like pattern, “It was probably a homemade item in imitation of the Ainu variety” in the schoolteacher’s estimation.

As Yuhki inferred, “Ainu would have started by looking for a source of elm trees, and in Yuki’s case too, the rational view would be that a nearby source of water such as a pond or a river occasioned the making of the jacket.”

Furthermore, when Matsui produced a magnifying glass and closely examined the asshi, he found on the fabric’s reverse side a small, hard, red fruit, which he handed over to Yuhki. “I’m not sure what kind of fruit this is,” Matsui is recorded to have said, “but weaving such things into the material is not an Ainu practice, and it must have found its way by accident from a regional plant.” Considering the condition of the fruit, “If it was woven into the fabric by mistake, then this asshi was probably made sometime within the past year,” he also offered.

When Yuhki spread out a map to look for locations not far from Ichiyan, in the direction of Moseushi, that had a river or a pond, an adjacent place name jumped out at him: Uryu. There was a pond called Uryunuma in the mountains, and a nearby river called Uryugawa, and they were not far at all from Ichiyan. Most decisive for him, however, was the name Uryu, which used the characters for “rain” and “dragon” and thus contained the ryu that Yuki had scribbled.

The doctor decided to continue on without returning to Shinjo. The trio first went to Uryunuma, situated in a valley halfway up a mountainside and a day’s hike on a treacherous path from the foothills.

While Sugita admired Yuhki’s capacity for action, she also frankly let slip, “When you’re not just a doctor but a scientist, I guess you can lose your sense of perspective.” It was a forced march for her and Yuki, but since they wanted to avoid having to camp out along the way, they set off before the sun was up and reached the shores of Uryunuma, located within a marshy area, after noon. Sugita recalled that while she and the doctor were chilled by the early summer breeze that blew across the water, Yuki seemed to find the place cozy.

“Around the large swampland grew clumps of bright purple flowers on tall stalks of grass, from which Yuki weaved herself a bracelet,” the journal tells. “It made me imagine her weaving her asshi,” naturally. They seemed to have spent a half-day there in the hopes that Yuki might recover some of her memories, but no salient developments were observed.

After that, the doctor walked from house to house in the village of Uryu just as he had in Ichiyan. Compared to Ichiyan, it was cooler and much more comfortable for Yuki, but unfortunately they had a hard time finding anyone who had seen her.

Yuhki seemed to lose heart, writing, “I might just be making connections out of coincidences. That Saito fellow was not the most trustworthy of men.”

The situation was turned around, however, when they visited the home of a man named Okabe, the village’s mayor, whose eighty-year-old mother, Tsuru, recalled seeing a woman just like Yuki back when Tsuru had first arrived as a colonist. Since this had been decades ago, at first Yuhki was dismissive, even as she went on excitedly, but his attitude changed when she said, “The woman I knew had different colored hair.” As only he and Sugita knew Yuki’s had been dyed, he felt that there had to be something to Tsuru’s story. Given Tsuru’s age, it was possible that the woman she remembered was Yuki’s mother. The doctor asked Sugita to take down Tsuru’s story, and a detailed description is presented in his journal. What follows is a summary.

When Tsuru and her family built and began to live in a small hut near Uryunuma, a brother and sister lived in another hut nearby. The siblings looked quite alike, and people said that the brother, the younger of the two, had a very gentle countenance, almost feminine in appearance, but it was the sister that Yuki closely resembled. She must have been seventeen or eighteen years old, and Tsuru, who often saw her out picking fruit from trees, called her “Chu-chan.” Tsuru had heard that Chu-chan had an older sibling somewhere; chu could mean “middle,” but the association between sound and meaning was only casual in her mind. The siblings’ parents were nowhere to be seen, there was never any fire in their hearth, and they seemed divorced from everyday life. They hardly ever mingled with the villagers, and Tsuru remembered that whenever an official came by, Chu-chan and her younger brother pretended not to be home. The brother was sick quite often and rarely left the hut, but Chu-chan took good care of him. The land was poor and even buckwheat had a hard time growing, so after two years, Tsuru and her family moved away, after which she never saw the siblings again.

Although Tsuru’s tale sounded convincing enough, Sugita recalled that its credibility was cast in doubt as it unfolded.

“Chu-chan said she’d grown her hair for a hundred years,” Tsuru had mumbled. Moreover, in an excited tone, she had asserted, “I gave it to her,” about a small scar Yuki had beneath her left ear.

“Her son, sitting next to her, looked apologetic,” Yuhki noted.

Having judged nonetheless that Tsuru’s tale contained its share of facts, Yuhki, intrigued, wrote in his journal, “A longer lifespan was somewhat expected in the face of a lower body temperature and slower metabolism. I need to know how old Yuki is.”

In addition, as Sugita testified, “Yuki’s behavior sometimes seemed more childish than her apparent years warranted,” and those who came into contact with her clearly had trouble pinning down her exact age.

“Until her memory returns, her calendrical age will remain uncertain, but it should be possible to formulate an approximation within a certain range of biological years,” the doctor held. He proposed various methods but ultimately chose one that translated Tsuru’s words into science. In other words, “Her hair, which falls to her lower back, must have taken quite some time to reach its current length if her entire metabolism is retarded. While Tsuru’s ‘a hundred years’ may be overblown, we should be able to calculate backwards to arrive at a minimum age.”

When he solicited Sugita’s help to that end, however, he learned of a shocking fact. He had previously ordered her to dye Yuki’s hair black, and now Sugita told him that no dyeing had been performed since. As she later testified, “You could barely see any white at all at the roots, so there was no need to dye it again.”

Yuhki had assumed that a new round of dyeing would be required, but instead a few strands of her hair were pulled out immediately, and the length that had grown out in white measured. The resulting number was an average of just 0.22 mm for the eight months since Yuki had been taken into custody. Dividing the 70 cm from her shoulders to her lower back by this rate of growth yielded a figure of approximately 170 years. It goes without saying that these findings were beyond surprising to both Sugita and Yuhki.

“I could not believe it,” Sugita would recall. “It was possible that her hair had suddenly come to grow very slowly, but as far as our calculations went, we were talking about two hundred years, which backed the elderly lady’s story.”

Subtracting seventy, Tsuru’s estimated age, from 170 gave one hundred, the exact number of years that her former neighbor supposedly had grown her hair as a child. The astounding conclusion that this supported was that the “Chu-chan” in Tsuru’s tale was not “Yuki’s mother” but Yuki herself.

The doctor spelled out his next question in his journal. “Is Yuki’s idiosyncratic constitution something that ran in her family or a sudden mutation? In other words, have her siblings all passed away, leaving Yuki alone in the world, or does her entire family stand apart from outside society, living in hiding, unable to come forward? Since inbreeding is linked to a high probability of abnormal births, it would not be too outlandish to hypothesize that what begat Yuki’s idiosyncratic constitution is incest in an isolated settlement.”

In those days when infants with birth defects were routinely killed, there were also countless stories of unusual children, considered their family’s shame, being locked away from sight in the cellar. It was not mysterious in the least if scattered settlements that enjoyed little mutual contact developed very special customs. Given how unreliable the family registry system had shown itself to be, the two possibilities must have seemed equally realistic.

Yuhki set out to find the location of Tsuru’s hut near Uryunuma. There were no discernible landmarks up in the mountains, and since Tsuru could neither accurately recall where she had lived so long ago nor come along since she could barely walk, the only option was a brute search with more boots on the ground. Fortunately, Yuhki was given permission to use ten soldiers under the pretense of marching drills, and together, notwithstanding any misgivings on the part of Sugita or Yuki, they trekked among the stretches of virgin forest around the pond for nearly two weeks. What they found was a cluster of planks that seemed to indicate the site of a dilapidated hut and, nearby, an old abandoned hut.

This was in a very deep part of the forest, and it seemed as if people might live there with no one ever knowing of their existence. They carried Tsuru up there so that she could confirm the location. She told them that the abandoned hut was Chu-chan’s rather than hers, and that hers appeared to have fallen apart. According to Tsuru, her childhood home had been built new, while Chu-chan’s had been on the brink of collapse, which meant that someone must have regularly attended to the latter, and indeed, when they examined its flooring they found signs that it had been redone. Moreover, these repairs clearly used wood of varying ages and spanned a period of several years, if not dozens of years. There was also a loom in the hut, and next to it a branch that sported fruits identical to the one found in Yuki’s asshi. The tiny fruit appeared to have been woven into the material because an unshorn branch had been used as a tool to comb the fabric and to remove dust. One of the soldiers who had come from Shinjo examined the leaves and told Yuhki that the branch belonged to a redbark Manchurian ash tree.

In Hokkaido, the redbark Manchurian ash is found only in Uryunuma, around Lake Mashu, and near Shinjo. Its trunk is light red in color and the bark therefore used as a dye. It had grown in nearly all of Ezo, the old name for the northern territories, but because the tree did not multiply with ease even as demand for its dye increased, it had become a rare sight. Consequently it fell out of use, and artificial dyes that produced a vivid red took its place. Although no one cut them down anymore, the tree had already lost its diversity as a species, and the Uryunuma and Shinjo areas having become its sole habitat, it never proliferated again. Interestingly, the normally white fruit of the redbark Manchurian ash only rarely turned red, and in Uryunuma, that had happened the previous year. Since Yuki’s asshi was not very old and such a fruit had been woven into it, the doctor believed that the coat had been made the previous year and that perhaps its color also owed to the redbark Manchurian ash.

Furthermore, he gave Yuki some cotton wool to see if she could use the loom to weave some cloth, and he recorded in his journal that she worked effortlessly on her first try. “Even in the absence of memory, what the body has learned is not easily forgotten—an axiom derived from experience. The fact that Yuki once sat at the same loom to fashion her asshi appears certain,” the doctor concluded.

It was around this time that he sought Yuki’s permission to perform an autopsy on her in the lamentable event of her demise. Sugita affixed her own seal as a witness when the proceedings were put to official military paper. At the same time, Yuhki wound down his research into frostbite, stopped treating soldiers at the clinic, and decided to move to a cabin in the mountains of Uryunuma. It was not normally permitted for a military doctor to leave his assigned base, but on the rather forced pretext that he could not conduct any frostbite research until it started snowing again, he transferred all of his personal belongings there. The fact that he was spending the greater part of each day examining Yuki underscored just how much he had wagered on his new subject.

Life in the cabin in Uryunuma was a life for two, Yuhki and Yuki alone, and appeared peculiar even to sole sympathizer Sugita. The hope, of course, was that the patient would remember something. Her ability to navigate the woods without losing her way indeed suggested familiarity with the locale, but there were no fresh discoveries.

At the same time, the doctor noted, “The climate here seems well suited to Yuki, and her condition has clearly improved.” It appears that he attributed Yuki’s better health to the higher humidity, in particular, of the marshland environment dotted with ponds.

It was around that time that Yuhki received a letter from another physician, one Shohei Higashino, who lived on the shore of Lake Mashu. The letter indicated that Higashino had read Yuhki’s paper and that he wished to bring to the researcher’s attention a case with similar symptoms he had encountered.

Yuhki, his interest aroused, visited Higashino together with his patient, with Sugita accompanying as her nurse. The mountainous area near Lake Mashu where Higashino operated his clinic was, Yuhki observed, “surprisingly similar to Shinjo.” On this point his impression was identical to Sugita’s, as she later testified that “Walking along the mountain paths, it was almost as if we were in Shinjo.”

A bearded Dr. Higashino, aged forty-three, came out to meet the guests. Sugita well remembered the look on his face upon seeing Yuki. His surprise at how much she resembled his own patient was enough to lead Yuhki to a certain theory: “Perhaps the deceased that Dr. Higashino had cared for belonged to Yuki’s clan.”

The journal provides a summary of the conversation with Dr. Higashino: “The case occurred twenty-one years ago and also involved a white-haired woman who had been brought in after collapsing during a snowstorm. Although her body temperature was extremely low, she was in command of her senses, and from the outset he felt that he was dealing with peculiar symptoms. At the time he thought her to be in her teens, but no clear answers were forthcoming no matter what he asked. Strangely, her temperature, which had been low upon her admission, began to rise little by little, and she succumbed to arrhythmia six months later. No autopsy was performed, nor was the case ever reported. Unfortunately, no detailed records remain.”

It was Yuhki and Sugita’s turn to be surprised when Dr. Higashino, saying that it was the only memento of his deceased patient, brought out an asshi woven in a manner identical to Yuki’s. After examining it, Yuhki pulled out from the fabric a small, dried-up red fruit belonging to the redbark Manchurian ash; he proceeded to edify Higashino just as he himself had been schooled in Ichiyan. While Higashino knew of the tree, he said that none in the area ever bore red fruit, and he was duly surprised by what Yuhki told him.

Yuhki remarked in his journal, “When we connect the dots that are the redbark’s fruit, it is highly likely that the deceased belonged to Yuki’s clan and that she wore an asshi produced in the same manner as Yuki’s.”

Behind the clinic, accompanied by Sugita and Yuki, he brought his palms together at the grave for the unknown woman who had fallen mid-journey, and it was there that Higashino informed them that she had been rumored by the villagers to be a snow woman’s heir. This, too, mirrored Yuki’s predicament.

Wrote Yuhki, “Many settlers there had come from the Hakuba region in Nagano Prefecture, but they, too, told of the snow woman, albeit differently than in Shinjo, and I had to wonder if the legend might not have some connection with Yuki’s clan.”

He went on to record the snow woman story that Higashino shared with him: “On a snowy night, a father-and-son pair of hunters were staying at a cabin. A snow woman came and blew her icy breath, killing the father, but she allowed the youth to live if he never told anyone about that night. Upon returning to his village, the youth met a woman as pale as snow and took her as his wife. They had a child and were happy together, but one evening, the youth mentioned that he had encountered a snow woman. At that instant, his wife changed into a snow woman and left the man, who had broken his promise, as well as the baby.”

This differed somewhat from the tale told in Shinjo but had in common a mysterious detail: an infant that was the snow woman’s baby.

After his return to Uryu, the notion that “Understanding the secrets of Yuki’s body might reveal a way to adjust the pacing of humans’ internal clock” begins to appear over and over in Yuhki’s journal in various guises. The prospect here seems to have been a scientific inquiry into eternal life and eternal youth.

“I need to publish what I have discovered so far if only to obtain funds,” he wrote, but also, analyzing the difficulty of his situation: “Other than her hair and Tsuru’s story, there is no material evidence that her lower body temperature has resulted in a slower metabolism and a longer lifespan. What is more, if Yuki had indeed lived with her kin, why she should have been taken into custody, alone, in the snowy mountains of Shinjo remains obscure.”

Even so, Yuhki decided to report on his progress so far to the medical association in Tokyo. It seems that he was prepared for a certain amount of criticism, but as he frankly stated in his journal, “The presentation was torn apart as a baseless publicity stunt.” Submitting results that flew in the face of common sense in the form of raw data without sufficient scientific grounding was the most likely cause of the adverse reaction.

Reading the association’s minutes, there were clearly misunderstandings on several points, but these provoked the ire of his superior, Ishiguro, and Yuhki’s position as an army doctor conducting research on frostbite became rather tenuous. He was given direct orders to return to clinical studies targeting ordinary soldiers, and an official notice was issued to the effect that no claims for costs associated with research on Yuki would be approved. She was barred from the clinic, and Sugita from visiting her in her cabin during working hours; using the clinic’s medications to treat Yuki was disallowed too. With no other options, Yuhki resolved to continue examining her with his own funds, and he paid Sugita out of his own pocket as well.

Thus all he could do was to work on Yuki at night in the cabin even as he treated soldiers to keep up appearances. He lamented this state of things in grim terms: “A progressive endeavor is rarely understood, and when it comes to reporting on a rare illness, it is basically impossible if the messenger is not trusted. Were Yuki to be transferred to some research facility, it is clear that she would be treated like a lab animal.”

Increasingly aware of her predicament, and ignorant of her own provenance, Yuki began to suffer from anxiety. She frequently turned to Sugita, her apparent peer, and about Yuki’s pleas for help during that period the nurse would reminisce, “All of a sudden she’d start crying, or stop eating what little food she did. At times she was too much to handle for me or the doctor.”

That Yuhki was also beginning to harbor doubts can be surmised from the following passage: “Even if Yuki, with her lower metabolism and longer lifespan, is the direction to which humanity should aspire, in light of the long hours she spends asleep and her reduced capacity for action, what is the point of merely drawing out time?” Yet, “I want to save this girl,” he also wrote.

It seems that even as “eternity” exerted a certain attraction on him, he wished to rescue, from the darkness the word also engendered, the girl under his care.

Yuhki visited the clinic to perform physicals on the soldiers now and then, but one day, he made a great discovery. Sugita, who led him to it, recalled in great detail how it came about.

Sugita was overwhelmed that day attending to the soldiers coming in one after another, and she accidentally spilled on Yuki’s asshi a reagent used in their physicals. She immediately tried to wipe the jacket clean, to no avail, and feeling somewhat guilty, she proceeded to wash it first with water and then with some detergent, without informing the doctor. When this failed too, she confessed to Yuhki, who thought it would be a shame if their one clue were soiled. They tried, together now, to get the stain out, but were finally forced to give up.

“Some chemical reaction might be preventing the color from fading,” Yuhki wondered aloud. The reagent in question was a special dye used to test whether any blood was present in the examinee’s stool. Elm bark itself contained no animal proteins.

After studying the spot under a microscope, Yuhki hypothesized that what he had previously thought of as a pattern in the dye were actually bloodstains that had been dyed over. He ordered Sugita to rip off a frayed bit of the asshi and to run a different test with another reagent that responded to blood, and this too came back positive. The doctor concluded in his journal, “Testing for latent blood indicated that Yuki’s clothing had been exposed to a large amount, and it must have gone unnoticed because the stains appeared to be a pattern in a garment dyed a light red overall with redbark Manchurian ash.”

It would have taken a significant injury to produce so much blood, but her charts list no corresponding scar on Yuki’s body, nor had there been any actual indication of anemia upon her admission. The doctor conjectured, “As the tests were non-specific, the blood may have come from a non-human animal, but quite possibly Yuki was involved in some incident—which also brought on memory loss.”

Subsequently, Yuhki searched the floor of the hut in Uryunuma, as evidenced by the addendum he made to his journal as well as Sugita’s recollections. In the absence of any explanation on Yuhki’s part, however, she was unsure as to exactly what they had been up to. It is extremely interesting how the details of Yuhki’s behavior as he attempted to cover up the facts assume clarity only when the descriptions in his journal are combined with Sugita’s testimony.

The floor had been covered in mud and dust, but after cleaning it, Yuhki and Sugita carefully applied reagent to each of the countless patterns that marked the floorboards. As with the asshi, whenever there was a positive reaction, a different reagent was applied to confirm the finding, and when that too came back positive, tests were conducted on adjacent spots. The area of application widened; had the reactions been limited to a very small range, they would have suspected a false positive.

“The work demanded a lot of patience,” Sugita would come to recall. According to her, Yuki sat in a chair all the while, staring out the window and showing no interest in the process. They had worked from the first light of dawn, and by the time darkness began to take hold in the hut they were mostly done. What they found was a large map of blood that spread from around the wooden dining table to the hut’s door. “Yuki must have captured some animal and brought it back here,” the doctor remarked to Sugita.

Meanwhile, according to the journal entry the doctor made on the same day, “The stains do not exhibit a pattern consistent with spraying, and it appears that the bleeding was posthumous.” This reads like a passage from a forensic report and carries a somewhat different nuance from what he told Sugita.

After it grew dark, Yuhki had Sugita hold a lantern and walked around outside the hut. The doctor dug about in the dirt using a thick branch that he had picked up only to realize with a start that what he had taken for a branch was actually a femur that had turned black in color. Though its surface, exposed to the rain and wind, had taken on a bark-like appearance, Sugita also thought it resembled a soiled piece of bone.

Yuhki turned then to her and said, “From its size and shape, it’s probably from a wild boar,” managing to convince the nurse. The next morning, they combed the area around the hut and found a nearly complete humerus as well as another, flattened bone fragment whose nature eluded them.

Reviewing the later additions to the journal, however, presents a different reality. Yuhki requested the help of a university anatomy lab and sent them the bones to determine “whether they are human.” It appears that he believed from the outset that they might be; he must have avoided sending the pieces to a forensics lab precisely because they might be human, in which case the matter could become public.

Later, he made a point of informing Sugita that “The bones were determined to be a wild boar’s after all.” Yet the university report, which has survived attached to the pages of the journal, reads: “Both the femur and the humerus are those of a human, and to judge from their qualities, a young person’s, while the fragment appears to be from a pelvis with characteristics that are definitively male. It is therefore probable that the bones are those of a young male, but there remains some uncertainty as to whether they belong to the same individual.”

The contradictions between his remarks and his journal reveal that Yuhki, clearly recognizing a criminal case, attempted to conceal it from Sugita. If the facts were made public, his patient could be taken in for questioning by the police and even be arrested for murder.

He wondered, “Is the ‘ryu’ in Yuki’s subconscious the name of the male who accompanied her?” Further, he theorized that she had etched into her unconscious the name of her victim.

According to conventional medical wisdom, lost memories tend to be restored within six months to a year but are unrecoverable past that point. Ten months had passed since Yuki’s collapse in Shinjo. Sugita recalled that despite the arrival of snow season, the doctor spent day after day staring at the bones. “It seemed as if the dead man’s bones were trying to tell me something,” a passage in his journal from that period corroborates, but of course, they remained silent.

Yet, “I suddenly recognized the lines on the bones as being scars,” he wrote one day, recording his impressions as follows: “What I had taken to be insignificant marks from their having lain on the ground coalesced into something else after I had looked at them over and over again. Once I began thinking thus, I intuited that all of the spindle-shaped carvings had been made by teeth. Moreover, while at first I assumed that they were from some stray dog, when I examined them under a magnifying glass, some of the scarring was flatter and unlikely to be due to the pointed fangs of carnivorous animals.”

The process by which the doctor grouped the marks and gauged their sizes in order to arrive at an organism with the corresponding set of teeth is all meticulously recorded in the journal. What matters most, however, is the conclusion he arrived at: “Convinced the tooth marks are human.”

If the inference held, then putting aside whether death was the goal or simply the result, a human being had eaten another human being. “The far-out immorality of it,” Yuhki admitted, “made me despair.” Even so, in order to confirm his thoughts in a scientific manner, he needed to get an imprint of Yuki’s teeth. Sugita remembered having her own taken with plaster without being told what it was for. A casting was likewise obtained from Yuki, and the intention seems to have been to compare it with Sugita’s comparable female set. That is to say, when the doctor attempted to match the scarring on the bones against the castings he had taken, those for Sugita did not fit, while Yuki’s showed “incredibly perfect matches in several places,” to quote his journal.

“Yuki’s teeth are much harder than those of ordinary people, and her incisors, canines, and premolars in particular, as sharp as awls, easily crunched a chicken bone provided to her as an experiment,” the doctor observed. “Who was this man whose remains Yuki bit into, and did she really eat human flesh?”

Along with that devastating suspicion, Yuhki dashed off the following sentences in his journal: “The woman thought to be from Yuki’s clan that Higashino had cared for had also lost her memory. I gave it little thought when he mentioned it given the wealth of correlations, but while Yuki’s clan’s idiopathy explains the other points, for a chance occurrence like memory loss to be analogous as well feels fairly unnatural. Perhaps memory loss should also be considered a trait of their idiopathy. It might very well be that the memories of humans with a constitution different from ours do not need to run continuously from birth through death like ours, and maybe a low body temperature can wipe out memories. Alternatively, periodic losses of memory might actually be necessary to maintain a longer lifespan, and arguing backwards one should say that Yuki’s comatose state served such a purpose. Comas induced by extremely low body temperatures represent a form of hibernation for these women, and just as sleep weakens our memories of the day before, hibernation perhaps results in the loss of memory?”

As Yuhki himself regretted in his journal, however, “Unless Yuki is placed in a low-temperature state again, the truth is beyond reach,” and none of it could be proven.

Who was “Ryu”? Poring over the list of missing persons that had been collated for Yuki turned up no one whose given or family name included a character that could be read that way. Then the doctor reread his own journal and noticed a certain fact: “Chu—the name Tsuru had used—and Ryu share the same ‘yu’ sound. Tsuru assumed she’d called the girl Chu-chan because she was the middle child, but perhaps order of birth had nothing to do with it. Perhaps the two siblings’ nicknames were simply Chu-chan and Ryu-chan.”

He was going out on a limb, and in those times, before DNA testing could verify familial relationships, there was no direct way of confirming his hypothesis. Hoping nonetheless to perform some comparisons with Yuki, the doctor carefully re-investigated the area around the hut. His main objective was to find the skull, which best retained a person’s unique features, but he found nothing intact, and it was possible that it had already disintegrated. Sugita, who helped out with a sieve in hand, remembered what a hassle it had been to sift through all the dirt that had been dug up.

One day, however, when heavy rain gouged the earth on the mountain’s face by natural means, Yuhki found a small bone that would prove to be key. It could easily have been overlooked, but the bone fragment, a sketch of which he included in the charts, was a sharply pointed tooth. It was a pre-molar with canine traits that matched the characteristics of Yuki’s. The doctor sent the fragment to the anatomy lab together with the casting he had made of Yuki’s teeth.

Their response: “A morphed human tooth, whose curvatures are highly comparable to the casting’s according to microscopic analysis and which can be sourced to a close relative of the patient without contradiction.” Furthermore, with regard to the femur that had been enclosed anew, “There appear to be multiple marks made by these teeth.”

Yuhki’s idea had been validated in part, but it implied a shocking episode of fratricide.

At around the same time, the doctor also entertained the possibility that “Some substance might be causing Yuki’s lowered body temperature and reduced metabolism.” The actions of specific substances explaining all physiological phenomena is a present-day concept yet to be established at the time, so it was revolutionary for Yuhki to have conjectured that hibernation could be induced materially. How he arrived at such a line of thinking offers food for thought. Meanwhile, he believed that proving his hypothesis required transfusing Yuki’s blood to another person and showing that it resulted in a lower body temperature.

His eagerness to conduct such an experiment—“Fortunately, Yuki’s blood is type O, so it would be possible for me to accept blood from her”—came coupled with an awareness that “The hypothermia will be treatable if its cause becomes clear.”

Every night, the doctor withdrew enough blood from a vein in Yuki’s arm to fill a large syringe, and injected it into himself. Sugita, who went back in the early evening, did not witness this and had no knowledge whatsoever that such an experiment was taking place. During this period, Yuhki started a medical chart for himself and recorded in detail the changes that occurred in his own body. It appears that there were none in the beginning. Regarding the expected results failing to materialize he noted, “Perhaps the transfused quantity is too small.”

After one, and then two weeks of transfusions, however, they began to take effect. Yuhki’s body temperature was decreasing, if only slightly. “After the transfusion, a desire for sleep came over me, my entire body seized by lethargy,” he wrote.

By the third week, his average body temperature had fallen two whole degrees. Moreover, “I feel a little light-headed somehow and have less of an appetite, such that taking even one light meal a day is a chore, as it has been for Yuki, and my memory has suffered dramatically.” The doctor deepened his conviction that his conjecture, namely of a transferable hibernation-inducing substance, was on the mark, not to mention his earlier hypothesis that a lower body temperature impeded memory functions. He also made an odd observation: “I have begun to feel something akin to ‘hunger’ for my daily infusion of Yuki’s blood.”

Yuhki had originally planned to halt his experiment once he had proven a decline in his body temperature; perhaps it was on account of this “hunger” that he continued the transfusions even after the fourth week had passed.

Meanwhile, the doctor observed changes in Yuki as well. Her body temperature began to rise, though again only slightly. After a month, the charts recording their daily temperatures showed that Yuki’s was up by an average of one degree, inversely to the doctor’s case. “Rising body temperature may be a dangerous portent,” he wrote, mindful of Higashino’s tale. The woman believed to be from Yuki’s clan had perished after her temperature had risen.

Initially, the small amounts of blood removed from Yuki was not suspected to be the cause, and it was unclear whether her rising temperature owed to environmental changes, such as her diet and her living conditions, or to some factor internal to her, such as illness. Yuki exhibited no change in her demeanor but did gain a slight amount of weight, and it was while the doctor was attempting to take precise measurements that he came up against an unexpected fact. Once again, an error on the part of the careless Nurse Sugita triggered the discovery.

In December, when the falling snow was already threatening to pile high, Sugita, intending to add a blood reagent to Yuki’s bedpan, used the bottle next to it by mistake. As with the asshi before, Sugita could be a rather absentminded nurse, and by her own admission, pharmaceutical mishaps like dispensing cold medication to a soldier complaining of a rash were daily occurrences for her. Immediately realizing her mistake, she discarded the urine, but a trace amount of reagent remained at the bottom of the bedpan, and it had changed color.

That afternoon, in the washing area, Yuhki spotted the bedpan with the unfamiliar hue, and since he had not ordered any tests which would produce such a color that morning, he confronted Sugita about it. Her confession only puzzled him the more, and he proceeded to identify the reagent in question. This was not hard to do, but to his astonishment, it was a reagent for hormonal research, imported from overseas, that indicated pregnancy in women. Having theorized that women’s higher average body temperature made them less prone to frostbite than men and that pregnant women were even less susceptible thanks to a higher average temperature, Yuhki had gotten his hands on the newly developed reagent. He immediately repeated the test, and the results were the same, Yuki’s urine indicating a positive result.

When he conducted a gynecological examination, the pregnancy still appeared to be in its earliest stages. He forbade Sugita from speaking of Yuki’s condition to anyone, and the nurse seems to have kept her silence until the present day. She did believe, for all these years, that the father of Yuki’s child was Yuhki. The patient had been in the early stages of pregnancy, and the doctor had been the only man around her, but Sugita, who cited those facts, was mistaken in light of Yuki’s illness, as shall be explained later.

“In ordinary women a slight increase in body temperature is observed during pregnancy due to the hormones involved, and similar changes occurring in Yuki would explain her higher temperature,” the doctor calmly analyzed in that day’s journal. At the same time, he did not hesitate to put into words a certain inescapable but crushing induction: “Species maintenance via incest accompanied by necrophagia as a rite?” It is evident that he believed that Yuki’s younger brother was the father of her child.

If Yuhki did not share this with Sugita, it must have been because incest was considered a worse crime than it is today; the nurse leaking the facts would have placed Yuki, already treated as an outcast, in dire straits. Yet, Sugita’s mistaken belief made sense to the extent that this was clearly contradictory. After all, it was more than ten months ago that they had admitted Yuki, while the diagnosis indicated that the pregnancy was in its early stages. Yet again, although the doctor did not address this point in his journal or the charts, if a lower body temperature slowed down something as trivial as hair growth to such extremes, then a physiological phenomenon like pregnancy was easily imagined to progress at an excruciating speed as well.

Maintaining such a unique metabolic condition as hypothermia must have required mating with others who shared the same condition. Since there were undoubtedly never very many individuals, most likely all close relatives, their blood would have only grown thicker over the years. If Yuki had not acted by chance but according to rites that her clan had established, then hers was an unimaginable world that involved bearing a kin’s child, eating that kin, entering a state of hibernation, losing all memory, and giving birth to new life. Considering furthermore that offspring produced through incest with a sibling, the closest blood relation, would approximate oneself to the nearest possible degree, it may have been a ritual of rebirth as well. Translated into the medical language of today, what Yuhki sensed was that “Yuki was a cloned individual.” In other words, some seventy years ago, an army doctor had encountered the issue of cloning, which had yet to occur even as a concept. Yuhki’s words testify to his confusion: “To be oneself physically, yet to possess no memories as oneself—how are we to comprehend the irony of such a phenomenon?”

Were there other clan members who practiced the same customs, or were the siblings the last of them? On this point Yuhki did not speculate. He did, however, hunt down old editions of the local newspaper to find out why the reproductive behavior coincided with periods when the redbark Manchurian ash’s fruit turned red.

“It is said that the fruit of the redbark Manchurian ash turns red only once in several decades or even a century,” he wrote. “The same year apparently sees bountiful harvests of rice, originally a tropical crop, a sign that the average temperature is higher year round, and indeed, last winter was warmer than average in Uryunuma.”

Furthermore, “Although in other animals it is common for temperature increases to prompt mating, no such seasonal patterns have been observed in humans. Yet, where hypothermia, as in Yuki’s case, inculcates sensitivity to such variations, a different ecology might obtain. Perhaps warmer temperatures necessitated abandoning the hut in Uryunuma and searching far afield for regions with similar climes, i.e., Lake Mashu and Shinjo. It is possible that humans in whom incest had instilled a homogeneous constitution failed one and all to adapt to environmental changes.”

Tracking the charts in chronological order reveals that Yuhki’s body temperature continued to decline even after he recognized the danger signs and finally aborted the transfusion experiment. “It may be that the hibernation-inducing substance affects us even in low concentrations,” he reasoned, “because it is not easily broken down, remaining stable within the body to take on a cumulative effect. Or perhaps the substance itself disappeared but brought about an irreversible shift in metabolism.”

Yuki’s body temperature continued to rise, too, and was attributed to her pregnancy. Then, “After a certain point, Yuki grew visibly weaker.”

The doctor, who was supposed to be nursing her, was also suffering from “a feeling of exhaustion the likes of which I have never experienced before.”

Their dietary intake dwindled and often consisted of mere mouthfuls of water. Still, Yuhki was still in comparatively good health. Perhaps afraid that extracting blood daily from a pregnant woman had not had the most salubrious of effects, he instated a new regimen: “I had her drink my blood directly from a cut I made in my arm since our blood types prevented a transfusion.”

Apparently, Yuki relished Yuhki’s blood and asked for it time and again. There is a condition known as allotriophagy where a patient infected with a parasite, for instance, craves dishes that she previously eschewed. A taste for blood may very well be a form of allotriophagy. “The impressions of water in her memories may have been memories not of water, but of blood,” the doctor observed.

Whether Yuki would be able to give birth, and, if so, what kind of child would come is a constant motif in the journal, but the doctor also expressed a certain doubt: “The woman that Higashino cared for may have been pregnant as well. If we searched carefully, we might unearth the bones of a male of her clan. But if giving birth is such a risky feat, how have they been managing their rebirths?” Whatever conclusions he may have drawn he did not put down on paper.

There is, however, this: “What if we had not woken Yuki from her hibernation.” The sentence fragment seems to suggest a notion on the doctor’s part that Yuki and the other woman from her clan might have given birth safely, in their customary manner, had they not been forced awake.

“Perhaps I made a mistake when I thought to save this girl.”

Those are the last words in his journal, written in a badly disordered hand. Do they indicate a feeling of regret at having roused them from their slumber? Nothing, however, to elaborate on this regret follows, only a series of blank pages.

Yuhki’s and Yuki’s remains were discovered by Sugita, who had come to work. Arriving at their cabin shortly after eight, she had drawn water at the well to bring them something to drink. According to the Hokkaido Daily, it was after the snows had begun to melt, on a day when the clouds seemed to hang low enough to shroud the mountains in a thick mist, that the nurse made the discovery. A fresh dusting of snow from just the day before covered the mountains, and an air of complete silence reigned in the area.

Yuhki was lying on Yuki’s sickbed as if to snuggle against her. Sugita tried to wake him but noticed that he was cold to the touch. Shocked to find that Yuki’s respiration had ceased altogether as well, the nurse ran to the village hall for help. The local police arrived and sent word to the barracks in Shinjo, and some two hours later, soldiers arrived by car. The fact that the pair had been sharing the same bed became an issue, and since the circumstances surrounding the deaths seemed unnatural at best, the regimental commander decided to restrict the scene and to put the local police on their way. A doctor from Asahikawa 7th Division named Motoyasu Ashikaga was summoned, and a classified postmortem involving only military personnel was performed.

The army medical documents that later came to light included a report describing the conditions of the deceased. “Yuki Shinjo’s body was found atop the sickbed with that of army doctor Yuhki nestled close,” and everything from the hairs on their heads down to their toes was recorded in detail. Apparently, Yuki’s mouth had formed a faint smile and borne a small amount of blood around it. In light of the final passages of Yuhki’s journal, the blood must have been his, but Ashikaga, who knew nothing of that, wrote, “Injury to the oral cavity membrane upon death suspected.”

Neither had any external injuries, and the autopsy ruled that “natural causes” were the likely culprit. “There was no sign of a fire anywhere in the cabin, and the bodies of both persons were in a fresh state as if they had passed away only recently. Since their remains rested in an environment shuttered by snow that in effect preserved them in a frozen state, it is impossible to estimate the time of death. This does not contradict freezing as the cause of death,” the report summarized.

“According to the charts of his and her body temperatures kept by Dr. Yuhki, the curves indicating his patient Yuki Shinjo’s rising body temperature and his own slowly falling measurements intersected on the last night,” the report points out as a simple statement of fact.


Midwinter Weed

 

“When the impossible occurs, science moves forward. And when science moves forward, the impossible occurs.”

Entering The Lost Treasures of Natural Science, an exhibition held at the National Museum from the fifth of September 2001 to the eleventh, visitors could see these words, spoken by Robert Gallo, hung within the wide entrance hall. One plant on display served as particular testament to their truth. Held behind a thick lead wall, visitors were only permitted to view the pressed specimen through an L-shaped crook, via the use of double mirrors. An accompanying note, which read “Special Exhibition, Presented under Strict Shielding,” added an unusual atmosphere of rarity to the display. The event sponsors, who had taken notice of an article of mine published in the August 15 edition of the Japan Newspaper of Science, entitled “Plant-life Acquires Radiation,” had made a rush decision to include the plant after planning for the event was already underway.

Every surface of the approximately four-inch pressed specimen, from the flowers, to the stem, all the way to the leaves, was entirely white, with diminutive foilage and hanging bell-shaped flowers. Only the stamen and pistil, tucked modestly at the base of their petals, showed the faintest hint of color. The leaves, which stood almost parallel to the stem and free of veins, were so thin as to be nearly transparent, resembling gossamer wings more so than leaves. Lacking a Latin scientific name, the accompanying plaque, along with the following explanation, referred to the plant only as “Midwinter Weed.”


Until the period directly after World War II, midwinter weed could be found growing in the coldest region of Hokkaido, near the vicinity of Tomarinai Village. The soil where the plants grew contained uranium, which is believed to be the source of their radioactivity. Midwinter weed grew extinct shortly after the paper first revealing their existence, written by a teacher at a local agricultural school, was published. As a result, until this pressed specimen was discovered in March of 2001 at a local library by a faculty member of the Asahikawa Museum of Flora and Fauna, the midwinter weed’s existence was largely a matter of skepticism which excited little to no interest among scholars. Records indicate that the plants were known to emit light during nocturnal hours. The dried specimen, however, displays no such trait. The only other plant life previously reported to prosper despite acquiring radioactivity is the predacious snouter, native of the Hi-yi-yi Islands, where thermonuclear bomb tests were once conducted. As radiation damages the genes, the predacious snouter is thought to have developed the ability to produce DNA replicase enzymes as a means to protect itself. A similar example of reproductive action occurring under conditions generally considered too extreme for life is the red pass bacteria. Found in volcanic tropical regions, the red pass bacteria also possess heat-resistant DNA replicase enzymes. The species has drawn attention from researchers interested in the possibility of its adapting to conditions in outer space.



The pressed specimen was discovered entirely by chance, by Kazuo Iwai, of the Asahikawa Museum of Flora and Fauna, as he was browsing through wartime botany journals. It was tucked between the leaves of a journal entitled Natural History of the Empire.

“Despite specializing in morphology and taxonomy, even I had never seen anything like it. Later, I pored through the illustrated references in search of the plant, but could find no instance of it. Of course, since the specimen conformed perfectly to the morphological traits of the new species described in the pages of the article between which it had been pressed, it was easy enough to surmise that it was that very ‘midwinter weed’ described therein. But searching the library database for ‘midwinter weed’ from the lobby computers returned no matches, either for articles or other texts. Which led me to believe that, despite the article, the midwinter weed had been more or less forgotten to time.”

By this point, Dr. Iwai was already considering reporting on the flower’s existence anew and applying a proper scientific name to it—this time in an English-language journal. Though the flower was not alive, it had been preserved in very good condition. Iwai had likely come to the conclusion that a morphological classification would still be possible. Since Dr. Iwai and I were familiar through an academic association, he telephoned to ask me whether I could analyze the plant genetically. Soon after, a package arrived at my laboratory in Tokyo, the Center for Molecular Cell Biology. Wrapped in styrofoam and desiccant, the package contained a single pressed flower.

“This specimen very well may be the last of its kind in existence and is very precious. Handle it with the utmost care. When you cut your sample for analysis, try not to damage its form, and please take as small a portion as absolutely necessary.”

I removed the specimen (along with this note) from its packaging. The plant’s transparency and sheen were similar to artificial celluloid flowers. Usually, during analysis, oxygen is used to reproduce trace genetic material in a method of amplification known as PCR. A root, treated as a liquid, is placed in the test tube together with a reaction liquid containing oxygen. The tube is then placed into a machine which produces set temperature changes which cause the reaction to occur. In theory, the synthetic reaction is repeated using the genes you wish to analyze as the template. However, a short fragment of DNA, known as a primer, is also necessary. For plants, when the identity of the genetic material being used is an unknown, other known genes are used in its place. The genetic differences among botanical life are not especially varied, and a large degree of homology exists. Visible differences, such as the shape or color of the flower, actually correspond to changes in no more than one small portion of an organism’s vast genetic material.

I extracted the reacted fluid via a pipette, placed it in an agar medium, electrophoresised it, and then inspected it under ultraviolet lighting. The DNA band, however, which ought to have been stained a visible orange at this point, was still nowhere to be found. Adjusting the temperatures and substituting the type and length of the primer as I went, I repeated the same steps nearly thirty times until finally, through trial and error, a single instance of synthetic reaction occurred. Using the automated DNA analyzer, I fed the resultant base strand into the computer. The results showed a perfect match for human (Homo sapiens) DNA.

Whenever samples are taken from natural environments, it often occurs that outside DNA, from human handling, or possibly sweat, will contaminate a specimen during gathering or transport. Suspecting this to be the case, I cleansed the root’s surface using a variety of acidic and alkaline solutions, repeating the process with the utmost care. But regardless of the number of times I repeated the process, the results remained the same.

Around this time, a certain problem began to arise in our laboratory. Quantities of film which had been placed safely within a dark box for storage were found to have somehow been exposed to light. The other lab researchers were in a huff. Whenever they attempted to use film in their experiments, they found afterwards that it had already been exposed to a point of total blackness, rendering the film, of course, entirely useless. Suspecting that somebody had accidentally allowed light to enter into the film packaging, I called in each of the newest members, who were still inexperienced in experimental procedure, in order to question them one at a time on what experiments they had been performing and when. Despite denial by all those questioned, the exposure continued to occur just as before. The unnatural nature of this phenomenon, however, soon grew clear. By and large, the film had been exposed black from its center. This conflicted with what should have occurred had the packaging been left open accidentally and light been allowed to enter from a single end. A random sampling from all of the boxes held in storage was taken and developed, and it was discovered that even yet unopened materials, which clearly could have had no contact whatsoever with light, had also been pre-exposed to blackness. An outside source of radiation appeared to be the cause.

All researchers were asked to participate in a thorough search utilizing Geiger counters. Not only laboratory equipment and chemicals, but also individual desks and personal effects, even pocket change, were inspected, all to no avail. Until, after two days of searching, the Geiger counters responded dramatically. The source of the radiation was the midwinter weed, which was stored within a safe at the time. Having suspected the younger researchers of being responsible, I was left with considerable egg on my face. It appeared the exposure had been caused after I had placed the dried specimen on a shelf adjacent to the box of film in order to take my sample.

The problem, however, was where this contamination could have come from. As I was not utilizing any radioactive substances in my own experiments, I picked up the telephone to enquire with Dr. Iwai.

“There’re no radioactive materials being held at the museum …”

“I don’t use any in my own experiments, either.”

“Is it possible that materials from another laboratory contaminated the sample?”

“Aside from some very low-level materials, there aren’t any radioactive substances being used anywhere else in the center, either.”

After some discussion, Dr. Iwai and I could only conclude that the midwinter weed had been contaminated before Dr. Iwai had found it. Considering that the sample had likely sat untouched by human hands for a significant period, it also seemed probable that the contamination had come from a radioactive element with a significantly long half-life. Since it was impossible, here at the Center for Molecular Cell Biology, to identify just what that material might be, the midwinter weed was instead sent to a radiation laboratory for further analysis.

A week later I received a brief comment from Dr. Narumi, the researcher handling the case, which contained very surprising results. “The source of the radiation appears to be contamination by uranium as well as its decay product.” Considering that uranium is not an element utilized in biological experiments, it seemed to be an improbable source of contamination. While the results did show that I was not responsible for the contamination itself, I had clearly failed in my duty to check the sample when it first arrived. The director of the center, who was responsible for reporting the contamination, requested a detailed account of the incident from me. Not only was the human DNA embedded too intrinsically into the sample to easily dismiss, but it was also contaminated with uranium, however unlikely that would seem. How was I to explain this? I telephoned Dr. Iwai.

“The article is pretty obscure. It only lists the place of growth as the broad outskirts of Tomarinai. Besides, the midwinter weed is already extinct. There isn’t really anything we can do now.”

Despite the initial request for my help, Dr. Iwai was fairly quick to wave the white flag. I had no choice, in the end, but to head out to the location myself.

Asahikawa Airport is located on a small plateau, cut out steeply from the surrounding earth and surrounded by fields. Dr. Iwai was there to greet me when I arrived. After taking a late breakfast together, we drove in Dr. Iwai’s car towards the city center, the stippled sunlight falling across the countryside in broad strips as we drove. As we discussed the strange whiteness of the midwinter weed, Dr. Iwai suggested that the leaves might have regressed so as to lack chlorophyll, which would leave the plant to draw its essential nutrients via its root.

The local library was a gray, three-story building located on the edge of a man-made pond. The basement was dedicated entirely to stacks for antiquarian books. I had the electromotive shelves rotated to bring forward the section containing texts from pre- to mid-war, where the magazine containing the midwinter weed had been placed. Despite its age the magazine had been sturdily made, and was in good shape aside from a slight bulge in the section where the weed had been pressed. The meter of the Geiger counter responded to the magazine immediately, a clear sign that the radioactive substance from the pressed specimen had also leaked into its pages. The lending card on the back cover was blank, leaving no record of how the plant might have gotten placed into the magazine’s leaves. Though the level of contamination was much lower than the weed itself, the law still stipulated that the contaminated magazine be stored appropriately in a qualified facility. After borrowing the first-floor counter phone to make a request to the Asahikawa College of Science, the nearest such facility, I also placed a call to the Tsukiyama School of Agriculture, to which the article’s author, Yozo Ishikawa, was listed as having been affiliated. My call was forwarded to the dean.

“I suppose there might still be some documents lying around,” said the dean, in response to my questions. His voice sounded optimistic.

After delivering the magazine to the college, I had the car send me around the long way to the town of Tsukiyama, a narrow settlement built around a main railway line connecting Sapporo and Asahikawa. I began my search by looking for family registers at the town hall. The hall was built close to the station and was adorned with a banner reading “City of Everlasting Peace.” Unfortunately, I had no luck in finding Yozo Ishikawa’s name. Walking along the river, I next visited the brand-new agricultural school, located at the center of a wooded area. A stream of students, dressed in work gear, could be seen entering and exiting a vinyl-sided structure next to the building. I was led down a long hallway, which smelled of livestock, and into the dean’s carpeted office.

“I’m afraid this was all I could find.” The white-haired dean indicated a newsletter which had been issued to commemorate the eightieth anniversary of the school’s founding. Amidst a list of past faculty members printed within the magazine was also the name “Yozo Ishikawa, deceased.” After telephoning the other ex-faculty members listed in the newsletter, I was soon given the name of a Mr. Akiba, a local historian living in Tsukiyama who it seems had also been enquiring after Ishikawa.

The telephone directory only listed a single Akiba household in the area. When I went to the house to inquire directly, a middle-aged man stepped out to greet me. He told me that it was his father, Goichi Akiba, lost to stomach cancer, who had been researching the midwinter weed. After retiring from his position as a professor at Hokkaido University’s Agricultural Department, Akiba’s father had returned to his hometown of Tsukiyama in order to enjoy the slow life. Instead, after his operation and up until his death, he had spent the remainder of his time in a fervent search for the midwinter weed. According to local legend, the weed was said to be effective in treating cancer.

Mr. Akiba showed me into his father’s study. Shelved within the large and full bookshelf, and mixed together with specialist texts such as The Study of Botany and The Flowering Plants of Hokkaido—books which had been written by his father before retiring—there was also one self-published work entitled The Legend of the Midwinter Weed. Additionally, in a cabinet full of research materials, there was a wooden box on which the words “Midwinter Weed” had been written. Inside the box was a stack of correspondence, all made between Yozo Ishikawa and a person named Kokichi Nakarai. The name Nakarai had also been mentioned, with special thanks, in Ishikawa’s article. But reading the beginning pages of The Legend of the Midwinter Weed, it soon became apparent that it was Nakarai, much more so than Ishikawa, who had been at the heart of the original research into the midwinter weed. An excerpt from the book reads as follows:


The person to discover and name midwinter weed was an independent researcher, originally from Tsukiyama, by the name of Kokichi Nakarai. Yozo Ishikawa, the author credited with the original article on the midwinter weed, had in fact never seen the plant. […] As an extremely curious instance of plant life, presently extinct, it is regrettable that the midwinter weed has garnered no greater attention than this self-published work.



After borrowing The Legend of the Midwinter Weed, as well as the box of correspondences, I took my lodgings at an antiquated inn located in Tsukiyama. Sitting down in a wicker chair which had been placed beneath the window’s parched sunlight, I began to read The Legend of the Midwinter Weed, a detached account of the facts as pieced together from interviews with many people. Next, I delved into the correspondence, searching carefully for any details which corroborated the book’s account. By and large, these letters were written from Nakarai to Ishikawa.

Though the book opens with a chapter on Nakarai’s birth in the early Showa period, the actual place of that birth, according to The Legend of the Midwinter Weed, remains unclear.

“The boy was found in Kamuikotan Gorge,” recounted the director of Nakarai’s orphanage, “and on the brink of starvation. Initially he couldn’t speak a word. He was so emaciated that you could see his bones protruding beneath his skin. We honestly thought he was beyond saving at that point.”

According to Nakarai’s own recollection, he had been chasing a blue butterfly when he found himself suddenly lost, deep in the woods. Whether his parents had abandoned him, or whether he had simply gotten lost, even Nakarai, himself, had probably been unsure. Regardless, as no parents came forward to claim him, procedures to hold him in temporary foster care were foregone and he was instead enrolled immediately at Tsukiyama Orphanage.

The former site of the orphanage was located only a hundred yards or so from the Akiba home, but the area has since become a large park. With so few children remaining in Tsukiyama the swings now sit forlorn, pushed back and forth only by the wind. At its most crowded period, the orphanage had apparently taken in over thirty children. Next to where the white-washed orphanage building had stood were the children’s tiny graves. Conditions had been poor and come winter, when colds grew more severe, some of the children, inevitably, would die.

A large blotch had marred Nakarai’s face, and an unsightly keloid, which resembled a huge burn scar, covered him from neck to chest, as vivid and red as if it had been caused the day before. Even after Nakarai’s health improved, his right leg remained paralyzed from the knee down, and he could walk only by dragging the leg behind him as he went. His oversized trousers grew worn and frayed on one leg, and the tips of his shoes on that side quickly developed holes. As a result, he tended to shamble about with his bad foot in a sandal and his other foot in a mismatched shoe. He had been a difficult child to manage. He ate only with his hands, and if he tried to join in with the healthy children they would exclude him from their games. Meanwhile, in the class for disabled children, he would tease and ridicule any children with afflictions more severe than his own. He was eventually knocked down by an older student and the bones in his leg, which had already been warped to begin with, were severely pulverized. Nakarai was bedridden for over two months, after which he needed to walk with the aid of a cane which the doctor had crafted. The cane had no real handle to speak of. It was merely a whittled stick. Nakarai would try to move faster than the stick would let him, which left his hands perpetually bloody. His interaction with the other children soon grew limited. He couldn’t stand to see the other disabled children, whom he had once looked down upon, now treat him with pity. Instead, he chose to play by himself in the sandbox on rainy days, when the other children avoided it, or else to stick to the brick-enclosed garden where he could stare vacantly at the plants and flowers.

At first the adults around him suspected that Nakarai was slow in the head. When the time came for regular lessons, however, he surprised his teachers by proving to be exceptionally gifted. While the other children were still happy to play cup-and-ball or spin tops, Nakarai spent the majority of his time, from morning until night, leaning against the wall, biting his nails and clinging to an old splintered orange crate as he read a book. Even the director, who had seen his share of children come and go, found the boy’s behavior to be queer. Since no one was sure of his true age, it seemed likely that he was actually starting elementary school at a much later stage than the other children.

Even at the advanced school, where he was placed under special consideration by the director, Nakarai’s intellect proved to be exceptional. He showed a strong interest in living creatures, especially in plant life. Over the course of a single month he worked his way through their entire section of illustrated botanical references, which lay tucked away in a corner of the library. To the astonishment of his teachers and classmates, he memorized those thick volumes from cover to cover, including the Latin names, which were written in Roman alphabet, something which Nakarai had yet to learn. Additionally, as long as Nakarai had free time, he would visit the botanical gardens at the nearby agricultural school, every day, without fail, in order to show off his skill at identifying and classifying plants before the older students. There was one person in particular, a young science teacher by the name of Yozo Ishikawa, who was exceptionally impressed by Nakarai’s abilities—so much so that he even suggested to the director that Nakarai be allowed to continue on to the old system’s middle school. It was from this time forward that the close relationship between Nakarai and Ishikawa blossomed, and it seems that Nakarai had begun to think of Ishikawa as his principal teacher and mentor. However, having no precedent for sending one of their wards to higher education, the director could not permit an exception. With few wealthy persons living in the northern regions, there were no benefactors to step forward and support the orphan, either.

Instead, the director found work for Nakarai that wouldn’t require him to walk overly much, as a live-in apprentice to a cobbler. Nakarai took every opportunity to complain to his new master that the work was beneath him, and soon found himself scolded for his attitude. Still visiting the agricultural school every day, Nakarai was never hesitant to complain of his situation to Ishikawa. On one such day, entirely by coincidence, a job opportunity as an orderly at a middle school in Hirafu Village, some distance away, came to hand, and Nakarai was quick to seize on the chance.

Hirafu is located in a stretch of highlands at the foot of the mountains which stretch from Tsukiyama towards Tomarinai Village, the area where Nakarai later discovered the midwinter weed. The only method of reaching Hirafu is to take the Taisetsu line and get off the train at Kurogane, transfer to a bus from Kurogane to Yui, and then walk the last mile along a mountain trail to the village. As one follows the winding slopes and broad vistas of the trail, the distance to the impending mountains, transfused as they are in distilled quietude, soon shrinks away. As for the village which Akiba had visited when interviewing people who had known Nakarai, it too had grown deserted shortly after the nearby coal mine had run dry. Twenty or so abandoned houses spotted the mountain path, at sparse intervals. At a short distance from them were a range of ski cabins, inhabited only in the winter. And beneath the eaves of what looked to be a barn a tin sign, reading “Beauty Cotton,” was swinging on its axle.

A dilapidated schoolhouse stood now with its roof collapsed from the weight of the snow. I almost fancied that I could hear the strains of an old schoolhouse organ playing. The entire building was leaning to the side, and the hallway had collapsed entirely in places. Inside, next to the peeling blackboard, an old stove heater and an iron box for holding coal had been knocked over on their side. Perhaps the small room, beyond the sliding door at the far end of the classroom, had been the janitor’s office where Nakarai would have been stationed. Through a small window in that room one could see the distant mountain chain.

I walked about the heights for some time, searching for the Ezo black lilies which Nakarai had once discovered in this area. His findings had later been published in a scholarly journal. Amidst a thick vermillion carpet of lily of the valleys, I soon found scattered specimens of giant amana, a lily belonging to the same family as that of the Ezo black. Swarms of dragonflies roamed across the mountain slope, but though the ground was stained a deep red by the many flowers, however far I searched, I still found no trace of Nakarai’s lily.

“Climbing up the ladder to the roof to remove the heavy snowfall is a day’s job all in itself. I slip and fall back down at least once every time before I finish.”

Nakarai’s letters to Ishikawa provided a glimpse into the daily hardships of his life. Judging from the letter he sent to Ishikawa, which complained of being run ragged after the school’s repairs, his situation was significantly more miserable than it had ever been before. Nonetheless, the lessons on which he eavesdropped from the hallway, as well as the library books which he was free to read, went far in supporting him in his work. “Sometimes I catch mistakes in the lessons,” Nakarai bragged in one letter, “but the teacher gets angry if I teach the students what’s correct.”

The snow melted, spring came, and the vegetation burst forth into new bud. Liberated and cane in hand, Nakarai began roaming the meadows. At the higher latitudes of the Taisetsu mountain chain, the plant life differed significantly from that of Tsukiyama. The double cherry blossom trees, which flowered late in the year due to the difference in climate, blossomed only darker for the delay, while the ground flowers were yet more vivid and bright. In his strolls, Nakarai discovered that the violet-flowering Taisetsu orchids of the region possessed faint laciniations on their petals. Impressed by this observation, Ishikawa congratulated Nakarai on his finding, further stoking the young man’s zeal for his outings.

“I’ve found Ezo black lilies flowering in areas farther north than their range is supposed to extend,” read one letter from Nakarai. “The lilies are a bit smaller than the ones found in Tsukiyama, but judging from the black-speckled white petals, they must be the same species.”

After receiving this letter, along with a pressed specimen of the lily, Ishikawa touched up Nakarai’s writing, rewording it as a short release. It was published in the trade periodical, Botany, under both of their names. Nakarai received a copy. Though the release amounted to less than twenty lines of text, he was more overjoyed to see his name in print on the pages of a scholarly journal. However, the publication led to problems at work. Despite his time spent gathering flora, Nakarai was also shirking duties on account of his bad leg. Soon after he was forbidden entirely from any further excursions. “It’s because one of the younger teachers is jealous of my achievements. This is all his doing,” wrote Nakarai in one of his letters, though whether that was true or not is another matter.

During this time, it seemed there was also an attractive female teacher above him in age who was more sympathetic towards Nakarai’s activities, and who fussed over him in a variety of ways. Nakarai described the lady as follows:

“She is a little strange. She teaches her students that when Prince Shotoku famously said, ‘Peace and harmony are to be valued,’ what he meant by wa was different from what ‘peace’ means in the West. She is obsessed with reading and carries a copy of The Crab Canning Ship around in the pocket of this crimson outfit she wears. She is even involved in women’s liberation. Whenever she sees me climbing the stairs she lends me her shoulder, and after lessons she sits in her classroom, where she is learning to dabble in still-life drawings.”

On one particular night, she invited Nakarai to an assembly being held at the neighboring village. Nakarai disliked going to places which were loud and boisterous, but he was reluctantly persuaded by the lady’s enthusiasm. The assembly turned out to be a study group, consisting of about ten people, which met at a local tavern.

“The meeting was held in an attic at the top of a ladder. It was a strange mix of people. One man was a miner, and there was a woman with a baby strapped to her back. As far as I could tell, the only classy person was my companion from the school. When they asked me about my background, I didn’t know what to say.”

By imitating the people around him, all of whom were engaged in discussing the socialist movement, Nakarai was finally able to express the resentment and venom he had been harboring towards society. Venting his frustrations with the principal of his school at being forbidden his botanical excursions also earned him the sympathy of the other members.

It was soon after that meeting that the principal, citing “dereliction of duty,” requested that Nakarai either resign or accept a transfer. Nakarai was given no leeway in his choice. His only option for transfer was to Tomarinai, in one of the coldest and most unforgiving regions of Hokkaido.

“She was chatting with the math teacher like they were best friends, and I told her that I was being let go. All she said was, ‘What a shame.’ Very polite. It hardly mattered to her.”

In the final letter sent to Ishikawa from Hirafu Village, Nakarai ranted bitterly of the way in which he had been fooled by her. Apologizing for allowing his own foolishness to get him driven out of a position which Ishikawa had taken such pains to secure, he added that the work he was “truly meant for” still lay ahead.

To get to Tomarinai, where Nakarai had been re-stationed, I had to take the express train from Asahikawa to Shinkawa on the Shin’u Line, and then transfer for a two-hour journey on the Meiwa Line, a local service which runs a single-car train. For long stretches the track was lined with primeval virgin forests. After clearing the mountain folds, with its valleys crouched in flower fields, the train passed through a seemingly endless grove of silver birch. Soon after that we came to an artificial lake built for dam runoff, with a dead and withered tree poking its sunken face out from beneath the water’s surface. Finally, after passing over a long iron bridge, we pulled into an unmanned station, which consisted of only the bare platform. Disembarking, I found my clothes growing wet from the falling drizzle.

At a short walk from the station stood a small town hall built of brick. The young official working at the general affairs section where I enquired had never heard of a plant called midwinter weed. Asking him to look up the schoolhouse where Nakarai had been transferred, I learned that the building, which had been tile-roofed (a rarity in Hokkaido), was no longer in existence. The old temple where Nakarai lodged had also since been torn down.

I asked the young official where the temple had stood. Capitalizing on the great difference in temperature, the area had been turned into a vast field for cultivating buckwheat. With the rain having let up, the sun now fell through parts in the cloud, painting the broad surface of white buckwheat flowers with a patina of light. Holding my Geiger counter in one hand, I wandered the field aimlessly for over an hour in search of any trace of the midwinter weed. The dull steady beeping of the sensor was lost in the damp air, rippling outwards never to return.

Winters in Tomarinai reach as low as −20°F, freezing everything, even inside the houses, leading to an odd reversal by which the insides of people’s refrigerators are actually warmer than the air without. The winters are so cold that the only thing which might not freeze is alcohol of a higher proof. Tomarinai is so cold that members of the “Wintering Party” to Antarctica, as well as climbers bound for Mt. Everest, still visit the area for preliminary training. Considering Nakarai’s disability, the harshness of the environment must have been overwhelming. Worse still, during the winter of Nakarai’s transfer, Tomarinai reached −43.6°F, a record for the lowest temperature ever in Japan. Nakarai’s letters to Ishikawa were full of lament.

“What a terrible place I’ve come to. When I step outside to shovel the snow, the sweat from my hair freezes into tiny icicles. It’s so cold that it actually hurts. Even your piss freezes the moment it hits the earth.

“The shoddy little workman’s cabin I live in looks like it is ready to collapse under the snow at any minute. The only thing I can see from the lone window is a field of snow, and beyond that a line of trees rising in a white blaze.

“No matter how much wood I burn I’m never warm. The only option is to live crouched over the little stove heater. One day I noticed a burning smell, only to discover that my paralyzed leg, the leg with no sensation, had suffered a bad burn, and had puckered up into a blackened blister.

“What am I going to do? I can’t imagine anything but the most pathetic plant life could exist in a place like this.”

When spring came, nearly every day after work Nakarai headed into the forest, just as he had when he was living in Hirafu. Nakarai stubbornly clung to the belief that, in order to earn recognition, his only option was to discover some new species of vegetation. However, aside from the fact that the extreme cold had turned the bark of the trees white, even a full two years after his transfer, Nakarai had still made no discoveries significant enough to include in his letters to Ishikawa.

In Nakarai’s sketchbook, which Akiba later appraised as unskilled but attentive to detail, the young man used pencils and watercolors to sketch several drawings of the Hokkaido lily of the valley. One of his favorite plants, it displayed an incredible variation in the color and shape of its flowers. The Hokkai lily of the valley, which blooms in the shade, possesses large leaves and small, cup-shaped flowers, and exhibits differences in the demarcation of its leaves, the pattern of its arteries, and so on which are similar in their degree to fingerprinting. But not understanding the significance of a plant within a single region displaying a level of variation unheard of throughout the world, with as many as three hundred different variations of form in its flowers, it did not occur to Nakarai to disclose this discovery to Ishikawa. According to Akiba, examples such as this were evidence of Nakarai’s academic immaturity, with his endeavors amounting, after all, to little more than treasure hunting.

Nakarai often walked until the heel of his bad foot grew scraped and worn, and the hand which held his cane began to form blood blisters, but for some time made no find valuable enough to repay his effort. In the summer of his third year in Tomarinai, however, just as Nakarai was beginning to feel his efforts would prove fruitless, good luck struck suddenly. He related the event in detail to Ishikawa, as follows:

“I had gone out to Umanose Peak, an area overgrown with mammoth trees, and was on my way back when the rain began falling and I lost my way. I slipped and fell from a steep red clay embankment. While I was lying there, still too shocked to move, I saw before my eyes a small plant resembling a lily, perhaps three inches in size.”

Half-crawling over the wet earth, Nakarai drew closer to the plant. What had captured his attention so strongly was the unusual white coloring of the plant and the way in which the leaves, wet from the rain, shone transparently. Unfortunately the plant had no flowers to observe at the time, but Nakarai was certain he had never seen anything like it, not even in the illustrated botanical references he had once memorized.

“The small wing-like leaves growing from the stalk were so vibrant that they seemed ready to burst into movement. Amazingly transparent, the sheen on the leaves was similar to the rock mirror shortia, a plant which grows along craggy stretches and avoids wilting, even in winter. But the sense of transparency was something entirely amazing and new.”

Nakarai lingered in the area for hours, observing the plant intently. Worried that once he left the location he would be unable to find it again, he uprooted the other plants in the area, and even busted down the smaller trees, so as to leave the surrounding area bare.

The following day, Nakarai began visiting the location frequently. The numerous drawings he made in his sketchbook still remain. They include figures of the plant and its leaves, in their entirety, and from all four directions, as well as details of each portion of the stem, along with detailed explanatory notes, all of which form a valuable record of the plant in its natural environment. Using a magnifying glass, he also discovered that the spines on the stem were arrayed in a spiral pattern.

After completing his observation of the plant in its natural state, Nakarai began preparations to bring it home, planning to re-cultivate it in regular unglazed pots. While attempting to dig up the root, however, he made another surprising discovery.

“Despite its small size above ground,” wrote Nakarai, “the plant’s fine, twisted root appears to stretch downwards endlessly. No matter how far I dug, the root refused to taper. I had already dug three feet deep when I felt I had no choice but to give up.”

In the end, Nakarai contented himself with cutting the root at a length suitable for potting. Perhaps the shorter root had affected the plant’s ability to absorb nutrients from the earth, for a short five days after Nakarai brought it home the plant had withered and died. To his disappointment, Nakarai had also missed his opportunity to make a dried sample. Nevertheless, the fact remained that he had discovered a new species. Though his reasoning is not entirely clear, Nakarai chose to use the characters for “winter solstice” and “grass” to name this species “Midwinter Weed.”

In search of another specimen of the plant, Nakarai began slipping away during work hours in order to search the woods. With a new species of plant, once a single instance is found, it is not uncommon to stumble upon specimen after specimen now growing in abundance. As a new species, of course, the logic is that the plants had not existed previously, but I suppose it’s just as likely they had been under our noses all along and we had just failed to notice. Regardless, the same was true for the midwinter weed. As Nakarai wandered deeper into the mountains, legs caked in mud and his cane bouncing nimbly upon the rocks, he reached an area where he had not been before—a gulley which would later become the shore of a man-made lake—where he soon found specimen after specimen of midwinter weed, each growing in isolation from the others, as if in hiding.

“The midwinter weed is easy to miss among the taller plants, which makes it very difficult to gather. When I showed the specimens I had found to some of the elderly people in the area, they told me that it could be mashed up into a paste to treat rashes. Apparently, while the plant had always been rare, there was a period, about twenty or thirty years back, when it had suddenly flourished. During that time, according to the old folks, the downy seedpods would float on the wind in great blizzard-like clouds, and the plant would flower almost continuously throughout the year. It seems the phenomenon, however, was only temporary. When the plants began to dwindle in number the leaves also became smaller, and the whole plant also began to grow more transparent. There’s no guarantee that this is in fact the same species, but it does seem possible that a change in reproductive function might have occurred over the past few decades. Apparently, in years past, the plant largely grew in the forest. Since the specimens I’ve found have been growing entirely in valleys, it may be that together with the change in reproductive function, it also experienced a change in necessary habitat. I count myself lucky that, thanks to the cold and the poor transportation, professors from the colleges don’t make their way up here very often.”

“If the theory is that simple cases of extinction occur because nature doesn’t exist by working towards a purpose,” wrote Nakarai, still pondering over the plant’s beautiful new variation in form and diminished numbers, “but rather by a slipshod process of trial and error, then the beauty of the specimen is not part of its purpose but just a byproduct of chance. Considered this way, it’s difficult not to somehow identify with the plant.”

Nakarai was a dedicated proponent of the American doctor Hideyo Noguchi’s work, A Theory of Evolution by Trial and Error. He was so dedicated that he had even copied it out by hand so as to memorize it. The phrase “slipshod process of trial and error,” used above, was inspired by that work. As a child, Hideyo Noguchi had stuck his hand into a hearth fire and suffered burns so severe that his fingers had fused together. Nevertheless, with only an elementary school education, Noguchi had traveled to America where he had then made a name for himself. For Nakarai, Noguchi was a lifelong object of worship and respect. Nakarai regularly mentioned that he, too, hoped to travel to America someday. But just around the time that he became engrossed in researching the midwinter weed, the Japanese cabinet resigned, leaving behind their famous words, that the international stage was “complicated and strange.” Soon after, the “divine nation” crossed the sea in order to wage war against the “infernal west.”

While others were discussing Japan’s astonishing military results, Nakarai, who was in no danger of being drafted due to his disability, remained entirely preoccupied, instead, with the midwinter weed. The students at his school treated him as crazy and eccentric while the teachers avoided him, ignoring his bouts of excitement after finding a new specimen of midwinter weed. However, since Hokkaido was largely an agricultural region, the food supply was more stable than in the city centers of the main island and the atmosphere of war was less pronounced. Nakarai was largely left to his own devices. Considering the times, I suppose it was probably better to be branded a misfit or an imbecile than a traitor.

“Gone to the mountain.”

Leaving behind this note like some self-styled Kenji Miyazawa, Nakarai went roaming the hills once more, where he soon made another strange discovery. It was at a common cemetery for forced laborers, in an area leveling out into plateau. In order to lay track for the Meiwa line which stretches from Tomarinai to Shinkawa, to increase output from the Hirakawa coal mine, and to build the Tomarinai Dam and manmade lake, great numbers of interred Koreans and Chinese were used as labor. Between the poor conditions, malnutrition, and the biting cold, tuberculosis spread easily and deaths were frequent. The smell of death hung near the pit used for burial, and rumor held that the spirits of the dead could be seen nearby. It was an area best shunned, as the earth had been turned over in large swathes which left pitfalls, and Nakarai had avoided it as a matter of course. But in order to finish his distribution map of the midwinter weed he had no choice but to investigate. Reluctantly setting foot in the graveyard, he was shocked to find the plants growing in thick abundance.

“Elsewhere I had yet to find even two plants growing side by side, but at the graveyard there were instances of a dozen or more midwinter weeds springing up in close proximity. Several had even sprouted white flowers. The flowers were transparent as glass bells, and when they rustled in the wind I almost expected them to make a sound.”

Engrossed in noting the distribution of the plants in his sketchbook, Nakarai soon found a pattern to their growth and flowering. At a distance from the grave the plants grew only scarcely, but when he drew closer they could be found in thick profusion. Not only did they grow more thickly, but the pure whiteness of the plants also intensified. In fact, the flowering plants were limited almost entirely to the area of the burial grounds. Almost as if, as it occurred to Nakarai, they were drawing nourishment from the corpses buried beneath the ground.

Human corpses as nourishment. It was a bleak and unsettling supposition. But in his letters, Nakarai indicated that the most likely explanation for the midwinter weed’s greedy meandering root might in fact be to seek out the superior nourishment offered to it by a decaying corpse. In order to test his hypothesis, Nakarai dug out the roots of several plants. Beneath one such plant he found the remains of a body, already moldering away to bone. The body was entangled in the root’s thin embrace.

Nakarai wrote that the root’s clutch on the body was “almost cocoon-like.” Emboldened by this find, Nakarai soon discovered that, of the six roots he dug out, four led to bodies. And of those four, three were the roots of flowering plants. Suspecting that only specimens able to feed on a corpse’s nutritious bodily fluids could manage to flower, Nakarai embarked on a new experiment, burying the bodies of rats taken from the school’s traps beneath the flowerless midwinter weeds. Though he brought these trapped rats nearly every day, cutting off their heads and burying them at a shallow level, the plants still refused to flower.

When spreading farm fertilizer from the school also failed, Nakarai had the bizarre idea of cutting his paralyzed foot, the one free of sensation, with a small knife, and squeezing his blood over the roots for nutrients. It had likely occurred to him that the fluids which leech from a corpse were similar in composition to blood, and that applying these nutrients directly to the root would be more effective. After supplying his blood every morning and night for a week, one morning Nakarai discovered a small, tight flower bud which had appeared at last.

“Clearly, these plants draw their nourishment from animal protein in the form of blood.” The following morning the bud opened into a tiny, pure white flower. Spirits high at his success, Nakarai wrote to Ishikawa of his find.

No other reports exist of a plant thriving from human blood. But, as Nakarai pointed out, much like the pitcher plant or butterwort, which digest the bodies of insects, the midwinter weed’s source of nourishment seemed to be animal protein, which was provided by the blood. While the poor nutrient content of their soil led plants such as the pitcher plant and butterwort to become carnivorous, in terms of absorbability it does seem possible that blood would make for a better source of nutrition than insects.

“Clearly, during the time when the midwinter weed flourished, there couldn’t have been enough corpses to provide the necessary nutrition for their growth. Perhaps afterwards, as the number of bodies increased and so offered a new source of nourishment, the plant experienced a change in its desired food. Or perhaps, as part of natural selection, specimens with a higher reliance on blood had won out over those with a lower reliance.”

Regardless of whether or not, and to what degree, this speculation was accurate, Nakarai chose to renew his attempts to cultivate the potted midwinter weeds, this time feeding them with a considerable volume of blood. His experiments, this time, were met with success.

Knowledge of Nakarai’s eccentric behavior soon spread through the small village, and he was called before the school principal, a Mr. Kuwano, who cautioned him to bring a halt to his strange goings-on. Convinced that the results would justify him in the end, Nakarai resolved to ignore the order. But fearing that repeated offense might also result in his termination, he fabricated a story that the midwinter weed, when crushed, could be used as fuel in place of oil, a substance which was then said to be “as precious as blood.” His inspiration was contemporary research into coal tar, which at the time was also under heavy scrutiny as a possible substitute for oil.

Untroubled by any pangs of conscience, Nakarai wrote to Ishikawa that “the ends will justify the means.” Considering a real demonstration necessary to inspire belief in these “means,” Nakarai even consulted with Ishikawa over a plan to smear the midwinter weed with gunpowder taken from a firework so that it would burn.

“I carried out a test run to determine how much gunpowder to use. But even without being dried, the midwinter weed caught fire immediately and burned with a fierce blaze.”

To Nakarai’s considerable surprise, it seemed that his lie had in fact led to the truth. In a later experiment, however, he found that fluid filtered from the crushed plant did not burn so easily. Of course, for Nakarai, who feared that if the difficulty of cultivation were ignored and the plant were gathered freely it would soon grow extinct, this difficulty, too, was likely a welcome find.

Akiba’s account of the public experiment, held before a large audience in the school’s auditorium, was based on interviews gathered from the local villagers. I was also able to hear the story firsthand by speaking with a group of elderly villagers introduced to me at the town hall. One of these villagers remembered a hundred or so persons being in attendance. Another, over three hundred. Regardless, they both recalled a large crowd being packed into the fairly small auditorium. As they waited for the deputy mayor, who was running late, to take his seat in the front row, Nakarai explained the midwinter weed’s growth and features, proudly strutting his knowledge for the audience. But with the deputy mayor insisting that theory was all well and good but it was time to get on with the show, he was quickly hurried on by Kuwano. Arranged across a teacher’s desk covered in white cloth, the experiment soon began.

The midwinter weed was placed on a flat plate. When Nakarai’s lit match drew near, the flame spread immediately. In mere moments the plant had shrunk and smoldered, as if consumed from within. The flame then became a crimson ball, which slowly crawled down the plant’s stem. At the sight of this strange spectacle, the first shouts of wonder began to spread across the audience. When the flame at last reached the roots, branching off in multiple directions, a crackling noise resounded and fine sparks, like fireworks, sprang from the glow. The audience’s reaction, this time, was even greater than before. As the root faded to a glowing red ember, the excitement soon turned to shouts of praise for Nakarai. One elderly man whom I talked to recalled the root burning as like a hand-held sparkler. Possibly a small amount of fireworks had been mixed in with the plant after all. However, Kuwano, at least, was impressed, believing that a discovery had been made in their remote lands which might aid the war effort. During his presentation, Nakarai used one phrase repeatedly. “A new weapon to aid our great nation.” That, too, had likely had its intended effect.

Before those gathered, Kuwano promised to aid Nakarai, by whatever means possible, in developing fuel from the midwinter weed. In order to produce results, Nakarai was excused from all his miscellaneous duties and set up in a private house for teachers in what had once been an old temple. He was even assigned a research assistant, named Michihisa Harimoto.

“Probably because it feeds off human blood, which spoils easily, it is hard to press the midwinter weed, which begins to rot after three to four days, giving off a strong stench, before it could dry. Attempting to dry the plant faster by applying heat also proved disastrous, as the plant simply burst into flame. A specimen I attempted to pickle in liquid, meanwhile, has nearly lost its shape, almost as if it had melted.”

Nakarai was determined to create a pressed specimen. But though the process of drying should have been simple, each of his attempts ended, without exception, in failure. Gathering the sketches he had made so far, Nakarai traveled to Tsukiyama, turning to Ishikawa for help. After some good advice on drying methods, the conversation turned to the idea of submitting a paper on the flower. According to Ishikawa, the only respectable Japanese journal in which to publish the discovery of a new species was Natural History of the Empire. Accordingly, Nakarai began writing, a painstaking process which required twelve direct visits to Ishikawa and thirty-two letters before completion.

His paper, however, which had been entitled “New Species of Plant Life Feeds off Human Blood,” was sent back a short three weeks after being submitted. Nakarai’s letter, requesting the reason for refusal, received no answer. For the academic world of the time, where sectarian concerns based on the author’s alma mater were paramount, the chance of a suspicious report written by an amateur being accepted was slim to none. In the end, Ishikawa persuaded Nakarai that to let the discovery of a new species slip into obscurity would be unacceptable. With the content left intact, but the author’s name changed to Ishikawa and the title changed to “Unique Specimen Found in Hokkaido’s Coldest Regions,” the paper was readily accepted for publication. Since he had already been rejected once, the journal refused to include Nakarai’s name as a second author. Listed only as “with special thanks,” Nakarai later wrote that, “This is a country which knows nothing of the advanced discipline called science.” With the first submission, under Nakarai’s name, dismissed, followed by the refusal to list him as a second author, the incident became a source of acrimony, and Nakarai and Ishikawa soon lost touch. For the rest of Nakarai’s life, until his death, the bond between the two lay broken. At a time when the first author listed on the papers written by students was usually that of their professors, Ishikawa had likely convinced himself that, after so many rewritings, the words in the paper were practically his own. As time marched on, this single article in Japanese, which focused chiefly on the plant’s morphological features, was ultimately the only piece on the midwinter weed ever to appear. The article, which Nakarai expected to bring publishing recognition, instead earned the anger of Kuwano, who had been under the assumption that the efforts to extract flammable matter from the midwinter weed would be “classified research.” Harshly reprimanding young Nakarai, Kuwano ordered that he henceforth limit knowledge of his experiments on the plant, including their cultivation, to within his house.

What happened thereafter remained unclear, but Nakarai died suddenly shortly after the war.

“Late in his visit to Nakarai’s grave, Ishikawa returned to Tsukiyama carrying a white flower which had sprung from the ground above Nakarai’s plot. He would later press this flower.”

According to the final sentence of The Legend of Midwinter Weed, this was the only specimen of the midwinter weed to ever be successfully pressed. The book speculated that the specimen had been lost amidst the volumes donated to libraries after Ishikawa’s death. But, as Ishikawa had never seen the plant except in sketches, it remains unclear whether he had in fact realized that it was the midwinter weed he had pressed. Judging from his actions afterwards, it seems likely that he had not. Akiba, who roamed the mountains until his final days in search of the midwinter weed, passed away after his stomach cancer metastasized.

Nakarai’s grave was on a hill overlooking the lake. Beneath the faded letters of his wooden marker, bamboo grass grew in thick profusion. Nearby stood a bench and a stone monument, erected by the town, which marked the remains of the common cemetery. The waves rippling on the surface of the lake below reflected the mountain’s pale shadow. If the pressed flower had been taken from Nakarai’s grave the area near his marker should have been high in radioactivity, but a careful canvassing of the area showed no response. The only sounds were the rustling of the wind through the bamboo grass and the beeping of the Geiger counter. I lit a stick of incense at Nakarai’s grave and rinsed the marker clean with water from a disposable plastic bottle. With the marker washed clean, his Buddhist name “Shaku Tomomichi Kokichi Nakarai” grew faintly apparent.

In order to learn more about the experiment held in the auditorium I attempted to look up Michihisa Harimoto, Nakarai’s assistant, in the basic residents’ registry at the town hall, but was unable to find it. The name was also missing from the pre-war census, which was being kept in storage. I also tried asking the elderly folk whom I had talked with before, but none of them could recall having heard the name Michihisa Harimoto.

After returning to my laboratory in Tokyo, I recommenced my previous experiments now armed with knowledge that the plant had been cultivated using human blood. The reason that human DNA had been amplified in my previous attempts was likely due to blood which had been soaked up through the root. Rather than attempt to find a corresponding genetic plant match as before, I decided to collect the plant’s DNA at random from the root’s cells. While the process was simple and not especially interesting, I canceled all my other work in order to focus on unraveling the extraordinary mystery posed by the midwinter weed. Sleeping on the laboratory’s sofa bed most nights as I ran the automatic DNA analyzer, I at last managed to obtain several strands which differed from that of human DNA.

I ran a computer search on the genetic information, a sequence of base pairs, only to discover that the genetic variation had progressed to a point beyond reasonable comparison to other plant life. I suspected that the difference might also be due to slight genetic damage caused by radiation. With this in mind, it was only natural that the primers I had created from other plant sequences had been unable to bond successfully with DNA from the midwinter weed, and that PCR reaction had failed to occur. The sudden de-proliferation of the plant was likely also due to these genetic changes. In fact, the genetic elements essential for survival were barely in evidence. If this damage had progressed much further it would have been nearly impossible for the plant to maintain life.

Those engaged in the natural sciences, including myself, attempt to attach some meaning to their findings, and to discover order through their experiments. The belief is that while a coincidental series of variations may occur, looking back from the end results as if through the lens of God’s own eye, a pre-established equilibrium ought to exist. But from whichever angle I considered the circumstances, I couldn’t understand what necessity an organism would have to assimilate radiation and to proactively seek death. Perhaps, after all, there was no reason.

You can’t get blood from a stone. Or so one of my fellow researchers insisted, convincing me to take a break and join him for drinks. Later, as I made my way home, I found myself crossing a busy intersection amidst a crowd of Tokyo pedestrians. Stopping before a street musician who had placed his hat on the ground for tips, I listened absentmindedly to the strum of the guitar. My thoughts turned to Nakarai’s wooden grave marker in Tomarinai, which even now must have stood wrapped amidst the rustle of bamboo grasses brushing one against another. Somewhere amidst that darkness, I felt that the midwinter weed, with its drifting and disaffected energy, was still growing quietly. Someone with an existence as harsh and glaring as Nakarai’s must surely have been attracted to that energy.

My familiarity with biochemistry, outside of genetics, is slim. For my next experiments I had to rely on guidance from a younger specialist, from the next lab over, in organic chemistry. Handling the unfamiliar glass instruments, I was attempting to extract combustible material from the midwinter weed.

“Since nitrogen, which is found in animal protein, is also a component in gunpowder,” wrote Nakarai, regarding the plant’s flammability, “should some sort of chemical change occur within the plant, it’s not surprising that this phenomenon, of combustibility, could occur.”

Nakarai’s logic, however, was unsatisfying at best. Considered as a chemical compound, the compositions of animal protein and gunpowder are entirely different. As Nakarai could only speculate that “some sort of change” had occurred, it’s likely that, even if he had picked up some passing knowledge of the periodic elements, the concept of chemical compounds was something foreign to him.

But as analysis of the root continued, I did detect nitric compounds in the residue at the base of the beaker I was using. Though Nakarai’s supposition had been rooted in baseless speculation, it had, by coincidence, proved to be partially correct. However, I also found trace amounts of DME (cis-Dehydromatricaria Ester), an element unrelated to the plant’s flammability. DME is a substance found in the ground stalks or other parts of highly fertile exotic plants. While a low concentration of around 10 ppm works as a poison to prevent the growth of surrounding plants, an increase from 10 to 12 ppm will prove poisonous to the plant’s own seedlings as well, essentially resulting in autointoxication. This phenomenon conforms to the general rule of the plant kingdom, whereby a plant that proliferates over-aggressively will be forced to die out. Since the midwinter weed appeared to contain DME, it’s possible that the plant’s near-disappearance, after having once proliferated, might be explained by autointoxication rather than radioactivity. Regardless, if the plant’s goal was to eliminate other plant life in order to increase its own propagation, it seems to have had the opposite result, instead leading the midwinter weed down a path to its own extinction. If so, Nakarai’s insistence, repeated in several of his letters, that “the midwinter weed is a foolish organism,” seems to have hit the proverbial nail on the head.

The uranium in the midwinter weed must have been absorbed from its surrounding soil, and a more detailed survey of Tomarinai would be sure to reveal an area with a high local concentration of the element. Continued analysis of the plant seemed unlikely to reveal any hint as to where that area might be. If I was to produce any further results my only option was to return to survey the area once more.

I asked Dr. Iwai to arrange lodgings for me in Asahikawa. I only needed a place to sleep. Carrying a knapsack with a boxed lunch and my Geiger counter inside, I boarded the first train to Tomarinai in order to pace the meadows where Nakarai had once wandered. Beating my pick against the rocks as I went to scare off any bears, I slowly made my way into the red-soil depths of the mountain. The rugged, boulder-strewn slopes made for rough hiking. I scouted the area until the light filtering through the heady trees began to change, and then I made my way back to the village along a mountain stream. I found no trace of radioactivity.

When night fell, I made my rounds of nearby houses to meet as many elderly people as I could, hoping they might give me a clue. I explained that I had come all the way from Tokyo in my search, but though they scoured their fading memories for me, the name Harimoto rang no bells. Having come up empty, I began posting fliers at shops and other locations throughout town. Along the way, someone suggested I post them at a clinic frequented by several of the elderly in the area. A young doctor, who came from Asahikawa to work part-time three days a week, was on duty when I visited. After I explained the circumstances, the young doctor let it slip that there was an inpatient suffering from pancreatic cancer at a hospital for the elderly where he usually worked, with the very same first and last name. I could hardly believe my luck.

The beautiful three-story hospital stood next to an apple orchard at the foot of a mountain. Entering a six-person room on the second-floor ward, I found the patient in question sleeping, a bedpan resting beneath his mattress. According to the nurse the man had no relatives. A previous stroke had left him with severe emotional incontinence which could make his responses unpredictable, but his mind was sound and he was otherwise capable of conversing normally.

Almost as if he had been waiting for me, the old man, dressed in a sky-blue hospital gown, took my hand, squeezed it, and began to cry. The next patient over was groaning uncontrollably, and occasionally I heard a loud cry emanate from somewhere else within the hospital. Each time a cry was heard, one of the nurses would go racing down the hall. A patient, apparently, had removed his own I.V. needle and was now being scolded by the nurse. When I told the old man that I was hoping to ask about Nakarai, the trembling in his right hand suddenly grew severe.

“There’s a name I haven’t heard in a long time.” He grumbled distractedly, crumpled up his wrinkled and spotted face, and then smiled brightly. Dry broken sentences, mixed with drool, spilled from the old man’s mouth as he recalled his relationship with Nakarai: “All he ever thought about was that midwinter weed … Very strict, and he was always scolding me … One time he told me I knew a lot and was smart. It really was fun working together … … …”

Scooping up porridge with a tiny spoon, as if the food were precious stuff, the old man muttered obscurely to himself, “I hope they can all forgive me.” Then he burst into heavy crocodile tears which dripped onto his porridge. “Lately whenever I eat, I can’t stop crying,” he shared.

The nurse who came stroked his back gently. Little by little, the man seemed to calm down. “It’s been a while since you’ve visited, hasn’t it?” asked the old man.

“Actually, this is my first time,” I said.

He considered what I said. He cocked his head at me. “You’re Ishikawa, aren’t you?”

“No, I’m not … Do you mean Yozo Ishikawa?”

“That’s right. Ishikawa-sensei.”

“Did you know him?”

“Is he here today?”

“I’m afraid Mr. Ishikawa passed away.”

The old man stared into my face. He appeared to be in shock. “That explains why he stopped coming.”

“So Mr. Ishikawa was visiting you here?”

Pointing beneath the bed, the man had me pull out a bundle wrapped in cloth. Opening the bundle with trembling hands, he drew out several mortuary tablets, which were inscribed simply with his name, and a clutch of yellowing papers.

“You must be his student. Here, take a look …”

Letting the misunderstanding pass, I took the aged manuscript, about fifty pages in total, from the old man’s hands, and observed, “It’s about the midwinter weed, isn’t it?”

A quick glance showed that while there were some explanatory passages, other sections simply contained Harimoto’s comments transcribed in colloquial style. The purpose of the document seemed unclear.

“Did Mr. Ishikawa write this?”

“No, the two of us made them bloom.”

“You’re thinking of your research at the temple with Nakarai. But when did Mr. Ishikawa write this?”

“When? … Sometime during the war, of course.”

“But it was later that Mr. Ishikawa wrote this, wasn’t it?”

“That’s right. He came to the coal mine.”

“The coal mine?”

“Yes, I was at the coal mine.”

Piecing together the disjointed pieces of our conversation, I was able to learn that after the war, through some course of events, Harimoto found himself working at the Akasuna Mines, a little distance from Tomarinai, which is where Ishikawa visited and interviewed him, and apparently wrote the manuscript I held now. After Ishikawa had gone through the trouble of finding Harimoto and writing the manuscript, I couldn’t understand why it would be left in Harimoto’s possession.

I asked Harimoto why, repeatedly, but he only repeated the same words: “He was keeping it here.” Since Akiba had included nothing about the research at the old temple in his Legend of the Midwinter Weed, it’s possible that he had never known about this manuscript. Taking a seat in the bedside chair and asking Harimoto questions as I went, I tried to rearrange the jumbled manuscript pages back into some semblance of order.

“So you’re saying your experiments involved cultivating the midwinter weed by dripping blood onto it?”

“Blood? You mean this?” He raised his left hand, where an I.V. needle was inserted.

“It’s okay. If you don’t mind I’m going to read this manuscript now.”

Unable to calm himself, Harimoto vacillated between closing his eyes and casting them out past the double-paned window, muttering hmm, hmm over and over again. I was beginning to suspect he wasn’t really listening to me, but finally he spoke. By connecting Harimoto’s responses with the manuscript written by Ishikawa, I was able to more or less piece together the details of Nakarai’s experiments.

At first, Harimoto had only been responsible for household chores, but one morning Nakarai ordered him to bring one of the potted midwinter weeds, after which Harimoto witnessed firsthand the “strange behavior” which the villagers had been gossiping about for so long. Harimoto’s instructions were simply to determine how much blood was necessary in order for the plants to flower. Using a needle, Nakarai pricked the tip of his own index finger, squeezing out his blood directly over the midwinter weed. Harimoto was ordered to do the same. The minimum amount necessary to sustain the potted plant was three drops of blood twice per day, in the morning and the night. Harimoto had trouble at first, either pricking his finger too lightly so that he was unable to squeeze out enough blood, or instead pricking it too deeply so that the blood came out quickly and splashed down like heavy drops of rain. Before long, however, he developed a callus on the tip of his finger and the needle ceased to hurt.

According to Nakarai, the potted plants with their shortened roots needed more blood in order to flower than the plants in their natural state. Selecting one plant to focus on, Nakarai and Harimoto fed it with equal amounts of blood, gradually increasing the amount until, one morning, a small white bud appeared.

I asked Harimoto how it felt to do that work. “Once the flower appeared, it wasn’t so bad giving blood anymore,” he answered. A faint smile spread beneath his unfocused eyes. Though he followed Nakarai’s orders grudgingly at first, once the beautiful flower appeared, it seems that Harimoto began to place new faith in Nakarai.

Later, Nakarai suddenly increased the number of potted plants by more than ten. He was determined to make each of them flower. Once he understood that rather than feed the plant its full amount of blood at once, it was more effective to space it out evenly with regular feedings, the nuisance of how to handle nighttime feedings arose. As Nakarai’s subordinate, the task of overnight bloodletting fell entirely to Harimoto. It was, it seems, a tiring task. Nakarai had decided that when squeezing out blood each time, a small portion of it would be placed on filter paper. Harimoto, however, grew to hate the scheduled wake-ups, and would occasionally press his blood on the filter paper multiple times after a single bleeding and then shirk off for the remaining time. Unfortunately, he was caught by Nakarai, who happened to stir awake and to see that blood was already placed where it shouldn’t have been. Harimoto was severely rebuked.

The first to notice the plants’ glow was Harimoto. According to his younger self, the midwinter weed had been surrounded by a dim glow, with every part of the plant emitting a vague green light. The light, apparently, was so slight that one had to concentrate in order to see it. Harimoto immediately woke Nakarai. Amidst the shadowy gloom the two peered at the plant.

“The entire plant, including flowers and leaves, was glowing, with the light growing stronger as you traveled from the plant’s root to its tip. The light was a bright green and seemed to soak into the depth of our eyes. The longer we watched, the more it seemed that the light was slowly pulsing, growing stronger and weaker by turn.”

This is the account, given by Harimoto, which had been recorded by Ishikawa. Discussing why they had failed to notice this phenomenon previously, the two reasoned that the plants without flowers, not fed by enough blood, would not emit light either. Regional superstition held that, come nightfall, the area surrounding the graveyard glowed faintly. Perhaps this light had actually been caused by the midwinter weed.

Regardless, since the phenomenon had unquestionably appeared as they gradually increased the amount of blood, the next day they decided to double the amount and then wait for nightfall. When the sun set and darkness arrived, the plant, especially its tip, shone significantly brighter than the night before. The afterimage burnt into the eyes of the two from having stared too long at the glowing plant was so clear that it was difficult to distinguish from the actual plant.

“That bright light was so thrilling …” insisted Harimoto, “so pretty … the green light … like the digits on a wristwatch …” I suppose he was trying to say that the light resembled fluorescence. Apparently, however, no amount of exposure to daylight changed the manner in which the plants shone at night. Afterwards, wanting to see how bright the light would become, Harimoto willingly began bathing the plant in copious amounts of his own blood. Feeling proud that his own blood was able to produce such a beautiful light, he soon suggested that they divide the pots between them. Regardless of his motive, if Harimoto wanted to supply the necessary blood to a plant all on his own, there was no real reason for Nakarai to object.

Even when they began feeding separate pots, there was no discernible difference in the flowers which the plants produced. There was, however, a slight difference in the green light. Nakarai’s plant had a faint reddish sheen and was darker, while Harimoto’s was brighter and with a hint of blue. As the days passed, the difference only grew stronger. Harimoto began dwelling on how beautiful his own plant was, and naturally Nakarai insisted that his own plant was better. The two began engaging in frequent bouts over the subjective issue of whether red or blue was more beautiful. Even now, it remained a thorn in Harimoto’s side.

“You agree that blue is prettier, don’t you?” When I shrugged at his question, Harimoto grew angry. “Ask anyone and they’ll tell you that blue is better.”

The nurse, who had been listening to our conversation, came over and whispered in my ear, “With his cataracts, he can barely see anymore.”

I don’t know what Harimoto thought the nurse had said, but he suddenly shouted that even just seeing it had been a treat, and burst into tears.

That blue light must have truly been something for Harimoto to remain proud of it after all these years.

In an attempt to change the light from his own plant, Nakarai began experimenting by increasing and decreasing the amount of blood. With less blood, the light grew weaker and took on a red tone, while with more blood it grew strong and took on a blue hue. According to Harimoto, however, even at its strongest the light didn’t compare with his own plant. They also tried switching pots. The light given by the plants changed accordingly, making it clear that the difference didn’t lie with the plants themselves. The first possible difference the two thought of was, of course, blood type, but by coincidence both happened to be type O, which quickly ruled out that idea.

If they had been able to observe plants fed with blood from a wider variety of people they probably would have been able to discover what was behind the individual differences, but since Kuwano had ordered that their work remain “classified research” they were forced to conclude that this was impossible. Instead, Nakarai decided to focus on what was causing the slight day-to-day variations in the plants’ light even when fed with a fixed amount of blood by the same person. The two began keeping a record of their activities, with daily entries on sleep, diet, urination, defecation and so on, looking for any correlation between these factors and changes in the plants. Brightness and color were recorded separately on a scale of strong-medium-weak and red-green-blue. Staring at the two finished charts, the two searched for some rule governing the changes, and debated the issue passionately with each other.

It was Nakarai who noticed a pattern in the occurrence of weak days, with the light growing feebler once per week. Unsure of why at first, it wasn’t until he flipped through the journal to the next day with weak light that he realized the cause. It was the day on which one of the local students brought them chicken eggs.

“Eating those eggs,” said Harimoto, “was true happiness.” As Harimoto’s satisfaction indicated, the two had led a good life at the temple, with crops and chicken eggs sent over from the school’s farmground. On the days when the eggs were delivered, they ate them mixed with soy sauce atop rice. The difference in light seemed to be a matter of nutrition. On the chart which Nakarai had Harimoto make, the amount of food eaten and the strength of the plants’ light formed a nearly perfect inverse relationship. The light grew weaker on days when they had eaten more, which also explained why light from Nakarai’s plant was generally weaker, since Nakarai ate more each day than Harimoto. This phenomenon, however, seemed to defy common sense, and even to be contradicted by the fact that more blood created a stronger light. For a consistent explanation, it was necessary, perhaps, to theorize that while the overall effect of blood on the plants was to strengthen its light, blood high in nutrition also had some substance which worked counter to this, and that a balance of these two effects determined the light’s strength. Regardless, in order to confirm the correlation between the plants’ light and their nutritional state, the two incorporated fasting into their future experiments.

“Once we limited ourselves to water, the light grew stronger each and every day. A mere three days in and the plants produced the most vivid light we had seen yet. Depending on your angle the light could appear either red or blue. Placed in the shadows, there was even purple or yellow tints mixed in.”

Harimoto’s words, as recorded by Ishikawa, seemed to suggest that there was some substance in blood high in nutrition which suppressed not only blue, but the light’s coloring in general. If one believes Harimoto’s claim that there was a difference in coloring even when the two followed the same diet, then it’s possible that the two were also predisposed to carry different amounts of this substance in their blood. Once their fasting ended, the two partook in a great feast. Afterwards, the light from both their plants grew weak, losing both their red and blue luminescence. It’s possible that the changes in color that appeared depending on angle had been a matter of simple polarization, but with the logbook, which would contain detailed data, now lost to time, there was no way to verify this.

Wanting to see just how vivid the light would become, the two embarked on a series of reckless experiments, reducing the amount of food they ate as far as humanly possible. As Harimoto recalled, it was a kind of contest between them to see who could withstand the most. As bizarre as it sounds, amidst the hunger of war the two chose to willingly starve themselves, steadily growing more and more anemic. Anyone visiting the temple at that time must have been greeted with a strange and macabre sight.

Nakarai delivered regular reports on his experiments to Kuwano. As Nakarai insisted upon each visit that if his experiments were met with success it could lead to incredible new weapons of destruction, Kuwano continued to exempt him entirely from his work at the school. With more pots to feed and a longer schedule of nighttime feedings, Nakarai and Harimoto began suffering from lack of sleep. But when they did take their broken rest, both were visited, time and time without fail, by strangely sweet dreams.

“But not dreams, for instance,” Harimoto explained to Ishikawa, “about eating good food or sleeping with beautiful women.”

Ishikawa supplemented these words with his own explanation. “The dreams,” he wrote, “were perhaps of some happiness which resonated directly and deeply with the emotions.”

“When you were with Nakarai, did you dream?”

“Yes, lots,” answered Harimoto.

“What sort of dreams?”

“I’ve forgotten them all … But they were very good dreams.”

The glass in the temple windows where they worked would jar in the wind. One night the wind grew strong enough to crack a pane, and the dreams, which Harimoto had since forgotten, were blown somewhere far away. Harimoto attempted to repair the window by simply covering it with tape, but the wind persisted through the gaps. This continued for a full week, during which the two grew dour and depressed and ceased to dream at all. However, once the window was nailed over with a board and sealed tight, the dreams returned exactly as before. The change was so drastic that it occurred to both at once that the fragrance given off by the midwinter weed must have some connection, perhaps even a narcotic-like effect.

There was once piece of the surviving manuscript whose order I couldn’t clearly place, but it seemed to indicate that another reason behind their upset sleep patterns was an eerie noise that the midwinter weed had emitted at night. When the swollen ovaries burst and its seeds, with their cottony down, scattered into the closed air, the plants would give off a faint ringing. This “ringing” sounded almost like human whispers, and in the dead of night it carried surprisingly well. The ovaries from a single plant were separated into several rooms, and they burst on a daily basis. Nakarai would scrape up the fallen seeds and plant them in the garden, hoping to cultivate them there as well. Success in raising the plants from seeds, however, was extremely poor, and nearly all of them wilted before sprouting buds.

The illumination and the bursting seeds both occurred at night. Ensorcelled by the green light, narcotic scent, and whispering murmurs, the daily rhythm of the two soon grew entirely nocturnal. In order for the plants to flower, however, daytime feedings were still necessary, and their sleep deprivation grew even worse. Meanwhile, all their desires, including their desire for sleep, seemed to grow thin. Their only need was the need to give blood. Their rising anemia probably had much to do with it, but most of their days were spent in an abstracted fog. According to Harimoto, to see the eerie glow upon Nakarai’s pale strained profile as he stared upon the midwinter weed had chilled him to the bone. But of course, I imagine that in the next instant Harimoto, too, could be found staring at the plants, with the same eerie light and pale blue smile upon his face.

While the two were literally spilling blood over their infatuation with the midwinter weed, the blood of many others was also flowing on islands in the South Pacific. The tide of war was growing bleaker day by day, and rumor spread that some had begun resorting to cannibalism. By this time, even those living in the hinterlands were well aware that the war was not going as the Imperial General Headquarters announcements claimed. More than a few people, it seems, had begun to turn their frustration towards Nakarai, who had been exempted from military drills under the pretext of developing a new weapon of war. Some of Nakarai’s neighbors, angry that he wasn’t helping even to dig the air-raid shelters, came to the temple to give him a piece of their minds. Ishikawa heard of the incident in detail directly from the group of villagers who had been involved.

The neighbors came with shouts on their lips, ready to demand that Nakarai come help dig the air-raid shelter that he too would need to hide in, that they doubted if he was really working on a weapon at all, that it was worthless if he didn’t succeed before the war was over. They were left speechless at the gruesome sight which greeted them from the door. Amidst the emaciated visages of Nakarai and Harimoto, only their sunken eyes shone with mad life. Inside the room, where the two had happily spilt drop after drop of blood from their fingertips to feed the midwinter weeds, the indescribable scent of rotting blood, sickly and sweet, pervaded. The righteous anger of the villagers quickly faded. Some stepped back outside and threw up. In the end the group left without a word, withdrawing their complaints. “Nakarai and his assistant,” they decided, “are already giving enough to serve their country.”

When the villagers saw the two giving their very blood, I wonder if it seemed almost religious in its ritualism, an extraordinary sacrifice, in reverence to the nation.

Around the time when every citizen had begun to prepare for war, the Tomarinai region entered into one of the hottest summers on record. Nakarai heard from the students who brought them food that the American attack was expected to extend even to the remote country. With the new bomb dropping on Hiroshima, surrender was only a matter of time. The first taste of reality had begun to set in. Early on the morning of August 15, 1945 a messenger from the town hall arrived to let them know that an important announcement would be broadcast by radio at around noon.

“… enduring the unendurable and suffering the insufferable.” Half asleep on his feet, Harimoto went to the school with Nakarai and the other villagers to listen to the Emperor’s famous announcement.

“With all the static I really couldn’t hear what the Emperor was saying.” According to Harimoto, the reception in the mountains was so poor that most of the villagers thought that the purpose of the message was to bolster their spirits. The phrase, “for the generations to come,” in particular, led many people to the mistaken belief that Hirohito was simply telling them that the war had grown more pressed and that battles on the mainland were in sight. Once the short announcement was over people began to make eye contact with one another. Time to be strong. There’s work to be done. Only Kuwano was in tears. “We’ve lost the war,” he moaned. The villagers immediately broke out into loud confusion. Harimoto’s recollection, as given to Ishikawa, is as follows:

“Some people burst into tears. Others began shouting banzai. I was happy that it was finally over, but there didn’t seem to be anything I ought to do about it. We fed the midwinter weed with our blood, as always, we stared at the light and listened to the sound which burst from the seeds. When the glow disappeared in the bright light of dawn, we realized that the flowers themselves had taken on a slight reddish tint. Perhaps it was because of the unusual heat, but it was the one and only time there was ever a change of color in its petals.”

I read these words back to Harimoto, words which he had once spoken. “It was a pretty color,” he murmured, “but it didn’t even last until midnight.” Afterwards his lips continued to move, as if there was more he needed to say.

About two weeks after the end of the war, Harimoto rushed into the town hall seeking help. Amidst the lush midwinter weeds, which now grew in profusion, they found Nakarai, who had collapsed out of weakness. He was immediately carried by stretcher to the village treatment center where he was examined by a veterinarian turned doctor.

Nakarai recovered slightly with the help of an I.V. drip, but his breath grew so short simply walking to the toilet that he would collapse again. Too weak even to stand, he still insisted on feeding the midwinter weeds, having Harimoto bring the pots when the doctor wasn’t looking so he could continue to water them with his blood. Nakarai grew even weaker, and, in a vicious circle, the weaker he grew the more beautifully the midwinter weeds glowed, fed with his thin anemic blood.

“The whole thing shone white … the way it dazzled … like a frozen cloud fallen from the sky. I wanted to see it sparkle … so I let him keep giving his blood … I’m the one who killed him.”

This secret crime, which Harimoto desperately confessed to me, continued for some time, until two military police arrived in Asahikawa. Nakarai’s reports on his “classified research” had been delivered to the Asahikawa army division by Kuwano. After confiscating these documents, the American army must have interpreted them to mean that secret weapons development was being undertaken in the north. Greeted by the mayor, the American soldiers visited the house where the research had occurred. When they saw Nakarai, who had used himself as a guinea pig and was now on the brink of death, they sneered at him.

Nakarai, whose consciousness was hazy at best, began repeating two words when he saw the soldiers, Hurry and America. Perhaps he was trying to say, “Hurry, and take me with you to America.” To all the questions on his reports which the interpreter asked, however, Nakarai only groaned in response, save for one sentence, which the interpreter was somehow able to understand. “Can’t lose now.” Angry, the soldiers spit their gum out in the potted plants and confiscated his logbook when they left.

In his hospital room, surrounded by potted midwinter weeds, a smile danced across Nakarai’s face as he slept. Undoubtedly, he was dreaming more of those sweet narcotic dreams. One morning a fog from the man-made lake of Tomarinai Dam, newly built just before the surrender, spread thickly over the village, and Nakarai ceased to wake from his midwinter-weed dreams. The only close acquaintance present at Nakarai’s deathbed was Harimoto. Due to extreme anemia, Nakarai’s corpse was as white as fallen snow. The potted specimens which Nakarai had fed with his own blood withered soon after his death. Fearing that he, too, was not long for this world, Harimoto stopped feeding his own plants. Like Nakarai’s, they, too, withered.

“Even if I die, I can’t fall to a capricious god.”

Harimoto found this sentence on a scrap of paper beneath Nakarai’s pillow. It was jarring for me to suddenly see the word “god,” which had yet to appear elsewhere in the chronicle of Nakarai’s short life.

I wanted to see Nakarai’s medical chart for myself, if it still existed. I asked the doctor who had first told me about Harimoto for his help. Since Nakarai died shortly after the war his records, apparently, should have been saved. On one of his days working at Tomarinai the young doctor searched the archives for me and managed to track down Nakarai’s chart. According to it, with blood more than four times as thin as that of a healthy person, by all rights Nakarai should not have been alive. Perhaps he had been able to survive so long because the change had occurred gradually. In addition to anemia, complications had also beset his heart and lungs. There was very little they could do for him at that point. Shocked at the severity of Nakarai’s anemia, the doctor who retrieved the chart added his own explanatory comment. “The cause of his anemia likely had less to do with the few dozen drops of blood he let each day than it did with weakened bone marrow due to constant exposure to radiation.” The direct cause of death written on the chart, however, was “loss of blood.”

Nakarai’s body was laid out for only one day, in the former temple where they had lived, and no funeral was given. After being questioned by the Americans, none of the villagers, not even Kuwano, were eager to visit the house and see Nakano’s face in death.

“I had to drag his body away all alone … He seemed … so heavy …” Harimoto took sole responsibility for the difficult task of removing the body, burying it near the common cemetery as per Nakarai’s wishes. Perhaps the midwinter weed which once flowered over Nakarai’s grave had come from a seed which had fallen on his clothing during the burial. It’s difficult to say why that one specimen was able to be dried and pressed naturally without rotting. Perhaps Nakarai’s anemia had progressed so far by the point of his death and his blood had grown so malnourished that there was little left that was prone to rot in the fluids drawn from his corpse.

Sitting at his bedside, I asked Harimoto many questions related to the manuscript. The one point which Harimoto stressed over and over again was the ethereal beauty of the midwinter weed. The leaves shone brighter than the stems, and the flower brighter still. “Like a star,” he said.

“Whatever made me want to see a thing like that?” he added quickly. His voice, in that moment, sounded more calm and collected than it had before.

I asked Harimoto several times why he wanted to separate the pots and feed the plants with his own blood, but he never answered me clearly. Perhaps he had no answer which could satisfy.

“Despite all that happened, no one seems to know who you are,” I said.

“That’s because I’ve got no name.” A coy smile played across his lips. When I didn’t respond, Harimoto continued. “Cho Hon Dok … The correct reading is Cho Hon Dok.”

“The correct reading?”

“It’s not Harimoto. It’s Cho.”

It took a moment before it hit me. Michihisa Harimoto was the Japanese reading of a Korean name.

“Where are you from?”

“Korea.”

“You were a forced laborer?”

“I was rounded up one morning with six other villagers … by a squad of MPs …”

There was little I could say in response that wouldn’t be mundane.

“We were taken from the port to a ship … They told me I was lucky I wasn’t being executed … I lived in a labor camp … Our clothes were made from burlap rice sacks … It was so cold …” Harimoto’s voice had grown suddenly lucid and clear.

“When the wind blew … they’d fly away … enclosed in bolts and bars … They’d beat us with sticks … I was always hungry. Potatoes, boiled rice and barley, miso soup … Anything was delicious … everything worm-eaten. We would steal the dog’s food to eat. The freezing blankets with no lining …”

The more he talked the clearer he became and the more the words flowed. There was a faraway ring in his voice, almost as if he were talking about someone else entirely.

“A lot of us died building the dam … Fluid collected in our stomachs and we swelled up … If you tried to run, across the mountain, they’d just ambush you in Asahikawa … They made us work naked so that we couldn’t run away. If they found you they’d chain you up and let you die of starvation.”

“The dam? Do you mean Tomarinai Dam?”

“The floor where the bodies were placed rotted out and collapsed. Everyone scrambled to get clothes off the dead ones. Some of us were beaten to death instead.”

“When was this?”

“When was what?”

“Did you raise the midwinter weeds with Nakarai before or after you worked on the dam?”

“They chose me, from the other dam workers … It was after.”

“Why did they choose you?”

“I used to teach … at a school …” My question seemed to have annoyed Harimoto.

“So you used to be a teacher?”

“Yes, a teacher.”

It seems Harimoto was selected as Nakarai’s lab assistant because of his background as a teacher. It followed, as well, that his conversations with Ishikawa were grounded in a solid understanding of the facts. It was an unexpected development and I was left at a loss for words. Before I knew what I was saying, I found myself asking Harimoto if he resented the Japanese.

“None of us don’t,” he said. “But Nakarai was my friend … To you … No matter what happens … it all just seems natural, doesn’t it.”

After Harimoto finished speaking he closed his eyes. I wonder if it was some misplaced delicacy, that their macabre blood-feeding would be seen as human experimentation, that prevented Ishikawa from sharing what he learned with Akiba. Or perhaps, so many years after the war, as the author listed on the original article Ishikawa still worried that someone might hold him responsible.

A map, torn at the crease, was affixed to the back of Ishikawa’s manuscript. The words “Midwinter Weed Distribution” were written at the top. As far as I could tell, this was the map which, according to Ishikawa’s manuscript, Nakarai had gone “to great lengths to create.” I showed it to Harimoto.

“We used that map … to collect them … all of us …”

“All of who?”

“The midwinter weed.”

“You collected the midwinter weeds?”

“Yes.”

“Who did?”

“The principal … all of us.”

Harimoto was talking in circles, and it was difficult to understand what he was saying. After asking enough questions I soon learned that the day before the American soldiers came, a group, headed by Kuwano, had gone out into the mountains to remove the wild midwinter weeds.

“I guess they were afraid … of the Americans …”

Afraid, apparently, that the whole village would be implicated, and that they would all be suspected of participating in the development of new weapons. Hidden from human eyes, the midwinter weed had once eked out its own small existence. Aided by the accuracy of Nakarai’s map, however, it’s possible that the villagers had managed to root up every last plant. If so, then one could argue that the person responsible for the midwinter weed’s extinction was actually Nakarai himself.

When I examined the map with my Geiger counter, even some sixty years after the fact, faint traces of radiation still lingered. I had a copy made in the hospital’s office. Aside from the common cemetery, the markers were scattered at random intervals. But as I stared at the sheet I realized there was one location, fairly removed from Tomarinai, where several dots were concentrated. It wasn’t where the school once stood, nor was it in the vicinity of Tomarinai Dam.

“Where is this?” I asked. Harimoto, who hadn’t been involved in creating the map, only tilted his head quizzically.

On the last day of my investigation, I rented a car from a shop near the station so that I could confirm the location firsthand. Wherever it was, I suspected that a high concentration of uranium might be buried there. I drove along the national highway, its pavement in disrepair, before veering off onto a mountain road made of gravel. When I reached the location I spotted an old wooden sign with the words “Dovebath Hot Springs” written on it. A small waterfall flowed from the rocky surface of the nearby mountain, and at the mountain’s foot an old building stood, managed by the village, which housed the hot spring baths. The springs were visited only infrequently by local residents. Stepping inside, I crossed the slatted hallway floor to peek inside at the bath. Cloudy, rust-colored water was trickling from a narrow pipe into the water below. A sign above the bath immediately caught my eye. Written in small letters were the words, “Radium Spring.” Neither the water nor the stones produced any response in the Geiger counter. The trace amounts of radium in the spring’s water clearly did not compare to the concentrated uranium found in the midwinter weed. Radium, however, is one of the radioactive decay products of uranium. I had finally found a clue, and I was determined that I would follow it. I asked the custodian if there was any documentation on the spring’s radium. He believed there was, at the town hall.

The official I spoke with at the town hall wasn’t even aware that the radium springs existed. Searching the archives, however, he managed to ferret out a mountainous stack of papers for me. Sitting on one of the hard benches I skimmed through the documents. Half lost amidst the papers was a 1954 government survey report, part of a search for uranium that had begun directly after the establishment of a budget for nuclear power. Massive equipment had been loaded onto jeeps and used to prospect over half of Japan’s landmass. While it was nothing in comparison to the amounts found in the Ningyotoge Pass, according to the report, small amounts of both uranium and radium were found in the soil around Tomarinai. According to the report’s conclusion, however, “The concentration of elements is too low to consider mining, nor is it strong enough to have any effect on the human body.” The only result of the survey: the hot springs, which had already existed for some time, were able to add the words “Radium Spring” to their sign. Attached to the report was the official distribution map, its paper yellowing and old. The numbers listed on the map were all within standard environmental values. As the amount was so low, it seemed that most residents of Tomarinai were completely unaware that any radioactive matter lay buried in the town’s soil whatsoever. While the levels of uranium around the hot springs and the common cemetery were slightly higher than elsewhere, they were still nowhere as high as that of the midwinter weed. The radiation distribution map and the midwinter weed’s distribution map were arrayed too similarly, however, to be mere coincidence. The midwinter weed seemed to prefer soil higher in uranium ore.

As I was preparing to leave, I thought to ask about the forced labor gangs in the area. The official at the desk knew little about them. When I asked why there was no record of Harimoto at the town hall, however, he did tell me that certificates of residence are usually disposed of five years after a person moves from the area.

Before leaving for Tokyo, I visited Harimoto in order to say my farewells. Considering his age, it was likely the last time I would ever see him.

“The weather’s beautiful, isn’t it?”

“Mm.”

“You can see the mountains so clearly today.”

“I can’t.”

“Lots of birds in the air.”

“Are there?”

“How was your lunch? Did you enjoy it?”

“Everything tastes good to me.”

Our conversation was rambling and inane, and I received only curt answers in reply. Finally, I told Harimoto that I was returning to Tokyo. When I took his hand to shake it farewell, he wouldn’t release his grip.

“The pillar … The human sacrifice … They buried him in concrete …” Harimoto burst suddenly in tears. “Don’t leave me here,” he cried. “Help me.” His voice resounded through the hospital, his crying wretched and intense. A cry more intense than I knew a human could emit. One of the nurses rushed into the room in panic.

“Not that story again,” she said. “Hush now, it’s time to sleep.” She gave him a shot of sedatives to his shoulder, and immediately he grew slack.

“Snapped clean,” mumbled Harimoto. With eyes still half-open, his breathing settled into the steady rhythm of sleep. Fixed in Harimoto’s half-lidded, almost contemptuous glare, I listened to the echo of my own footsteps as they retreated down the hospital corridors and away from the hospital.

I drove along the dark streets to the airport, handing in my rental car key at the counter. Two-and-a-half hours later I was landing in Tokyo amidst a miraculous shower of light. I boarded the monorail, traveling through a warehouse district illuminated by orange light. My time in dark northern Hokkaido already seemed a distant memory. For the first time in days I returned to the Center for Molecular Cell Biology. Alone in my laboratory, with the strong smell of chemicals, I set my mind to the problem before me. By what mechanism had the midwinter weed managed to concentrate trace amounts of uranium to such a high level? During my flight I had toyed with the idea of bioaccumulation. But, as we know from pollution-related diseases, bioaccumulation only occurs when creatures higher on the food chain eat other creatures with radioactive materials in their bodies. Plant life is found at the bottom of the food chain, meaning that bioaccumulation shouldn’t be possible.

I ceased all other experiments and focused my concentration on tape recordings from Hokkaido, turning the wheels in my brain as I listened to the recorded voice of Harimoto. An image of the old man, sipping his porridge in the dark corner of his hospital room, floated before my eyes and his final words, “Snapped clean,” rang in my ears. Lost in thought, I stared out the window at the flickering lights of the buildings.

“The leaves shone brighter than the stems, and the flower brighter still.”

I stopped the tape. If radiation was causing the midwinter weed to glow by exciting its matter, then the difference in the light emitted might be proof that the uranium was being concentrated via the leaves and flowers of the plant. If the execratory system of the plant’s cells failed to operate properly, it’s possible that the level of heavy metals within the cells would increase, leading to a higher concentration. I had carried back some of the soil from Tomarinai. If the composition of the uranium in the soil and in the midwinter weed matched, then it would be indirect proof of bioaccumulation.

Carrying the shielded box containing the midwinter weed, as well as the plastic bag full of Tomarinai soil, I immediately went to see Dr. Narumi at his radiation laboratory. I quickly thanked him for his earlier work before eagerly explaining my theory of bioaccumulation to him.

“It doesn’t sound very realistic, does it?” replied Narumi, calmly. He was shaking one of his test tubes as he spoke. He was right, of course. It sounded almost like a story from some narcotic dream.

Several days later, Dr. Narumi showed up at my laboratory without warning. He had mapped the plant’s radioactivity. Surprisingly, it was just as I had thought. The radiation was stronger in the leaves and the flowers than it was in the root or the stem. He apologized for scoffing at my ideas earlier.

“Usually, uranium is composed of two isotopes, with a ratio of 99.3 percent Uranium-238 and 0.7 percent Uranium-235. Uranium-235 is used as an ingredient in nuclear fission. Now, I can’t say why,” he continued excitedly, “but while the composition is normal for the uranium in the soil, the ratio of Uranium-235 in the midwinter weed is significantly higher.”

When Narumi saw the blank look on my face, he reminded me that nuclear fission occurs when a neutron collides with an atomic nucleus, producing two nuclei and two neutrons and resulting in an exponential elementary chain reaction. But in order to achieve fission, a suitable amount of Uranium-235 had to be enclosed in a limited space.

“The grass family of flora will sometimes amass a large amount of silicic acid, which accumulates on the cell walls. Once the plant dies, even after organic matter decomposes a portion of the accumulated silicic acid will remain in the soil. A similar phenomenon could be possible with uranium. Even if the DME in the plant prevents local overpopulation, over time the constant cycle of growth and accumulation must have led to a concentrated critical mass.”

Absorbed from the ground and refined by the midwinter weed, it followed that once the Uranium-235 reached a certain level nuclear fission would occur automatically. If so, not only was Nakarai’s idea of using the plant as fuel, which he invented as an expedient to further his research, correct, but given time the midwinter weed may have resulted in a naturally occurring “nuclear reactor,” or even resulted in a nuclear explosion in Tomarinai.

All along, it seems that nuclear research had been carried out in the northernmost region of Japan, and not even those involved had known. But for the midwinter weed to grow and proliferate enough to reach critical mass in the first place, a significant amount of blood would have been necessary. Feeding just a few plants had cost Nakarai his life. Even the blood of everyone in Japan may not have been enough to produce a reaction. Narumi stressed the importance of investigating whether any plant life growing in uranium mines had developed similar qualities. I immediately wrote a notice for the Japan Newspaper of Science, describing the situation.

Despite all the lives sacrificed in building it, the Meiwa train line was soon to be discontinued for being unprofitable. Before that happened I made my way to Tomarinai one last time, distribution map in hand, to search areas where the midwinter weed was likely to grow. Unable to accept the plant’s extinction, I continued to hold on to the idea that at least one midwinter weed continued to grow, somewhere, in hiding.

Visible through the treetops, a light mist was skimming across the lake. The withered tree, which poked out sharply from the surface, remained as always, dead but refusing to decay. Covered with their own mottling of lichen, each tree looked distinct from the others. Nevertheless, as I wandered from the faint footpath in order to trample through the woods, I soon lost my way. Every inch of the scenery before me filled with a sense of déjà vu, and I realized that the complexity of the forest was made from a repetition of simple patterns. The wind rustling in the leaves sounded like the call of the ocean, and I was overcome by the delusion that I had sunk to the depths of a dark emerald sea. The forest was covered in a canopy of leaves, and the light was soft and mist-laden. Over and over again I thought that I had spotted the elusive midwinter weed, but drawing closer I found only local snow rhododendrons and kobaboshi hostas. The white flowers I thought I had seen had been only an illusion.

Wondering if some seeds might have gotten attached to Nakarai’s logbook, I did a file search in the American National Archives. While a portion of the documents related to the Imperial Japanese Army had been made public, I found no mention of Nakarai’s logbook. I knew that the majority of reports from Unit 731 remained top-secret and unavailable because of their connection to research into biological weaponry. It was possible, then, that Nakarai’s confiscated journal, and any attached seeds, would be treated in the same manner. Unit 731 escaped all wartime accountability, and that might have some bearing on Nakarai’s existence remaining lost to history for so long. Currently, I am using cloning technology in an attempt to reproduce the midwinter weed from surviving DNA. In theory, reproducing an organism from a single set of DNA should be much simpler for plants than for animals, but after such extended irradiation, damage to the midwinter weed’s DNA is just too severe. I regret to admit that the task is impossible at the current stage.


The Hope Shore Sea Squirt

 

Is it so far out of the realm of possibility to think that an ordinary person, neither doctor nor scientist, might discover a new cure for a dangerous disease? It was over twenty years ago that a certain father asked himself this very question as he watched over his young daughter in the throes of pediatric cancer. That father’s name was Dan Olson, and he was a lawyer who had been leading a peaceful existence in the American countryside.

It was an inauspicious winter morning when misfortune reared its head in the Olson household. The three members of the Olson family were eating breakfast when Dan’s seven-year-old daughter, Linda, suddenly complained that her back hurt. Her cheeks were puffed out with chocolate corn flakes as she spoke.

“It hurts here,” she said, tracing a line from her back to her right side with her tiny hand. “It’s like I’m being squeezed.”

“Did you do something funny?” asked Linda’s mother, Mary. The unusual specificity of the complaint left her feeling worried, and she began to fuss over her daughter.

“It’s probably just growing pains,” said Dan, without looking up from the documents he was perusing. Dan was in the middle of handling a malpractice lawsuit that was beginning to go south, and the case demanded all of his attention. As if to prove Dan right, Linda was her usual, energetic self as she left for school. She had just entered the first grade. All in all, it was a typical morning.

But the next morning Linda complained of pain in the same spot. And the morning after that. A squeezing pain. Soon even Dan grew alarmed. He asked Mary to take her to the nearby hospital.

The hospital was located approximately thirty minutes away by car. There they were seen by a young pediatrician. He pressed gingerly on the area that Linda said hurt, then told Mary that he wanted to do an ultrasound. Only after the results of a urine test came back did he give Mary his diagnosis. Neuroblastoma. Mary was unfamiliar with the word. At first she was relieved, thinking that, although it was a tumor, at least it wasn’t cancer. The doctor’s ensuing explanation, however, left her speechless.

“Think of neuroblastoma as a type of cancer. It can be treated if it’s detected early, but in Linda’s case the tumor has already begun to spread. It may be possible to hospitalize your daughter and treat her with drugs, but the chances aren’t good. I’ll need to know how you want to proceed.”

Mary felt hollow and feverish as they left the building. Linda ran ahead, skipping and jumping, happy to finally be set free from the hospital. Her mother, still struggling to process the doctor’s news, watched her run. How could a little girl, so full of life, have only a year to live? The tears welled up in Mary’s eyes. Confused, Linda drew her tiny body close as if to comfort her mother.

When Dan arrived home he was in high spirits. The jury on the case had decided in his favor. The color drained from his face almost instantly when Mary gave him the bad news. Hospital outpatient hours were nearly closed for the day, but Dan drove off in a rush to speak to Linda’s pediatrician. The explanation he received was almost exactly the same as the one the doctor had given Mary only hours before. As proof of his diagnosis, the doctor pointed out the location of the tumor on the CT scan and handed over the urinalysis results. But Dan refused to accept the diagnosis, asking over and over again if it wasn’t some mistake, until finally the young doctor finally lost patience with Dan.

That night Dan spoke with a fellow lawyer friend who was well versed in medical matters. The friend, in turn, referred him to a Professor Dokić, a leading authority on pediatric oncology at Stanford University. The next day Dan canceled all of his work, traveling by plane to San Francisco and then catching a train to Palo Alto where the university was located. The university’s medical center was situated toward the center of campus. At the time of his appointment he was shown into a consultation booth to wait for Professor Dokić. The professor was a fat man in his late fifties with a ruddy face. Dan briefly introduced himself and then handed over the CT scans and urinalysis results. It only took a short glance for the professor to confirm the results. If there was any mistake, he said, it was that Linda likely only had six months remaining, and not a year.

“I wouldn’t expect treatment to have much success in a case this advanced,” he said. “In fact, it’s very likely that you would only increase her suffering. I would recommend against any aggressive approach for your daughter. Instead, why not let her enjoy herself during this time? Make her happy. Do some of the things she likes.”

Even after Professor Dokić confirmed the results, Dan found it difficult to resign himself to the notion that, in a matter of mere months, his baby daughter would be gone.

“Why didn’t you realize there was something wrong with our daughter sooner?”

“Why didn’t you?”

Every night, after Linda went to bed, Dan and Mary rehashed the same argument over whether or not to pursue chemotherapy.

“Even if the chance is small, shouldn’t we take it?”

“And if it just causes her more suffering?”

As dawn came, they found themselves no nearer to a decision.

Dan lost interest in work and began turning to booze, cracking open the bottle as soon as he woke. Mary, meanwhile, developed an overpowering, insomnia-induced neurosis. They had to bring in a home helper to manage the housework and look after Linda.

One day, Linda asked why she didn’t have to go to school anymore.

“Mrs. Brady said we have to come to school every day,” she said, looking up into Dan’s face with her bright round pupils. “She says if we don’t we’ll be in trouble when we get older.”

Linda knew that she was sick, but as far as she understood, it was just an ordinary back pain. The fact that she was being kept home from school every day must have seemed baffling to her.

“Did you have a teacher when you were young, too, daddy?”

“I did.”

“What kind of teacher?” she asked.

“A very strict one,” said Dan.

The innocent expression on Linda’s face left no doubt that she believed a tomorrow was still out there, waiting for her. When Dan first began studying law, he had studied under an elderly professor who had been fond of repeating a favorite maxim to his students. Dan recalled it now. You’d be better to not do a thing at all, the professor had said, than to do it and expect defeat. No one has ever learned anything by giving up easy.

Dan finally stopped drowning his sorrows and began to think in earnest over what he could do to make the situation better. His first problem was that he actually knew very little about Linda’s illness. Before any big case, a lawyer always researched his foes. He went to the local library, where he spread out several medical texts he found in search of sections on his daughter’s disease. There, he discovered a twenty-page passage on neuroblastoma in a book entitled Pediatrics. Unfortunately, he understood almost nothing of its contents. Not only did Dan lack basic medical knowledge, he had barely even studied high school biology. Each new term he encountered was its own perplexing code. For each clinical term, he had to read dozens of pages on pathology, and for the histological terms he encountered in these new texts he had to read yet dozens more on anatomy. It took him three weeks to finally understand what neuroblastoma was, but even then the only knowledge he had acquired was what was written in that one book, and that book was already five years old. In order to obtain updated information he did an article search for “neuroblastoma” on the library’s computers. The results showed 1,520 articles published on neuroblastoma in the last five years alone. Not wanting to waste precious time, he hired a student part-time to copy out the relevant articles, which he then pored through one at a time. He was waiting outside the library an hour before it opened every morning and was the last to depart every night, only leaving when one of the librarians chased him out the door. He was like a man possessed. Even after returning home at night he continued to bury himself in the articles. Twenty hours each day he grappled with the difficult texts, stopping only for brief and fitful periods of sleep. One day stretched into the next, and all the while, his only sight of Linda was of her sleeping face.

At first, Dan was lucky to get through even one article per day. Before long, however, he was working through ten per day, and soon nearly a hundred. The more Dan learned, however, the harsher the truth became. Medical knowledge, as it stood now, could offer Linda no salvation. To make matters worse, Dan’s newly acquired knowledge had robbed him of the luxury of denial. He also learned that much of the research out there wasn’t geared towards curing patients. Most of the so-called specialists that Dan had been reading struck him as no more than stragglers on the field of a losing battle. Just as chasing after old precedent does not lead to the establishment of new law, it became clear to Dan that innovation would not be found in the medical status quo. But he was under no misapprehensions that as a layman he might somehow stumble upon a breakthrough. Regret gnawed at him. Time was precious and he had been wasting it.

Wouldn’t it have been better for him if he had spent more time with Linda these past two months? As her father, surely it would have been the right thing to do. After weeks of near-absence, he finally returned home. His daughter lay in a slight daze from the painkillers she was given. Kissing her on the forehead, he asked if there was anywhere she would like to go. She picked up a book that was lying by her pillow and opened its pages to show Dan. The book, entitled Ratta’s Tropical Island, described a place known as “Hope Shore.”

“Hope Shore?”

“It’s where the fairies live. People who go to Hope Shore get to make any wish they want. If we went to Hope Shore, I could ask the fairies to make me better.”

They had not told Linda how serious her illness was. Dan’s eyes misted over. Turning the next page, he found a picture. It was of a sprawling blue ocean, with white clouds floating in the distance. It was the kind of place that people always talk of visiting, but never really do.

The next morning Dan visited a travel agency with the children’s book in hand. He was hoping to find a place that resembled the picture. But the travel agent did a search and, as it turned out, a place called Hope Shore actually did exist. It was on Canda, the smallest of the U.S.-held Mile Islands, and likely received few, if any, tourists. There were certainly no pamphlets. Dan wasn’t sure if it was wise to bring his sick daughter to such a far-flung place, but if that was Linda’s wish, then Dan was going to grant it.

Mary was attempting to soothe Linda, who had begun to grow restless from the long flight. Four hours had passed since they embarked from their layover in Los Angeles, and the plane was finally touching down at a small island airport surrounded by lush palm trees. From the airport they travelled another thirty minutes by taxi. There they found Hope Shore, waiting for them, just as they had been told. But despite its evocative name there was nothing very exceptional to recommend the place. It was just a dull, rock-strewn coastline, the narrow beach that lay beyond the coastal road barely wide enough for a stroll. The few locals out walking their dogs were the only people they passed by. Yet, Linda was happy just knowing that she was there, at the honest-to-goodness Hope Shore. She spent hours bounding back and forth with the lapping waves and playing with the shore crabs that scampered in and out of gaps among the rocks.

She was so engrossed in her play that they remained until the evening air began to grow chilly, at which point Dan picked her up and left the beach. Linda usually developed a fever in the evening that lasted into the night, and the pain would grow worse as well. The three entered a restaurant named Il Castello, located a short walk away along the road, but Linda’s strength was beginning to ebb. Other than her juice and licks of ice cream she barely touched the food her parents ordered. Dan scanned the menu, hoping to find something that might whet her appetite. That was when he spotted the oddly high-priced “Hope Shore sea squirt in wine sauce,” a dish that was “subject to availability.”

Dan called the waiter over to ask about the dish. The “Hope Shore sea squirt” was an ascidian species unique to the area. It was hideous to look at, but surprisingly delicious. Dan’s interest was further piqued when the waiter told him that, in the past, when the squirts were caught in abundance, they had been used as a local folk medicine. Due to over-fishing, they were now “the elusive” sea squirts, exceedingly rare. It had been almost three months since the restaurant had last scored a catch, but as luck would have it they had just gotten some that day. At the very least, the dish sounded nutritious. Dan placed an order.

Linda was growing tearful and peevish from the pain, but her eyes dried as soon as the dish of ugly, misshapen sea squirt was placed before her. It gave off an appetizing aroma, hinting faintly of salt spray and wine. The aroma seemed to work its spell. For the first time in ages Linda picked up her spoon and began eating of her own accord.

“From what I understand, the lumps on the sea squirt’s body are actually tumors,” explained the waiter. “Don’t worry, though,” he said. “They’re perfectly safe to eat.”

I guess even sea creatures get tumors, mused Dan. Out of curiosity, he sampled a small piece from the end. The lumps were crunchy and slightly sweet, and despite its appearance the sea squirt was actually quite delicious. It was a bit ghoulish to know that he was eating diseased flesh, but his recent studies had taught him that tumors were not contagious.

Linda’s cheeks bulged outwards as she continued to cram the food into her mouth. As Dan stared at the ugly lumps, an unusual thought occurred to him. Tumors could be either benign or malignant. According to one of the pathology books he had read, malignant tumors were generally characterized by abnormal, asymmetrical ulcerations. Based on sight alone, the lumps appeared to be clearly malignant. But how could the creature continue to live despite carrying so many malignant growths?

“Do all of the sea squirts have those lumps?” he asked the waiter.

“Yes, Hope Shore sea squirts do, though apparently not when they’re still small.”

“How are they fished?”

“Dived for, actually. They live on rocks, and the divers peel them off one at a time.”

That meant they were still alive when gathered. But then, how could one explain the advanced stage of cancer they all seemed to exhibit? Dan was only pulled out of his reverie to discover, to his great surprise, that Linda had polished off her entire plate.

The three of them left the restaurant and walked back along the coastal road. Moonlight was reflected on the ocean’s dark surface, and the crunch of sand beneath Linda’s small feet reverberated in the air. The image of the misshapen sea squirt remained branded into Dan’s mind. That was when it hit him. Symbiosis. Perhaps the Hope Shore sea squirt maintained a symbiotic relationship with its cancerous cells. He sent Mary and Linda ahead to the hotel and rushed back toward Il Castello.

“Are there any more of those sea squirts left?” Dan asked. He pushed past the waiter and headed straight to the kitchen. There he found one remaining sea squirt, immersed live in saltwater.

“Another customer just ordered that. I was about to begin preparing it,” said the chef. “We’re the only place on the island that serves it, and that’s our last one. I’m afraid you’re probably out of luck trying anywhere else.”

Dan asked the waiter to introduce him to the customer who had ordered the sea squirt. He was an older gentleman in a black suit, sitting alone at a table by the window. Dan began pleading with the man immediately, not even bothering to introduce himself.

“My daughter has something called neuroblastoma,” he said, “and I need that sea squirt in order to cure her. Please, I’ll pay anything for it. Just name your price.”

Somewhat taken aback, the older gentleman smiled awkwardly and asked Dan to join him. “By all means, I wouldn’t dream of refusing. But you’ve piqued my curiosity. My name is Tom Anderson. I work as a doctor at the local hospital. If you wouldn’t mind, I’d like to hear more.”

Surprised to learn that the man was a doctor, Dan launched breathlessly into his theory. “I’m actually a lawyer, not a doctor. I only began studying tumors because of my daughter’s illness. From what I understand, for some reason this species of sea squirt develops multiple tumors all over its body. Judging solely on appearance the tumors appear to be malignant. That means that they should continue to grow and spread unchecked. But all of the growths seem to be about the same in size, almost as if the creature has adapted to accommodate them. What do you think? There must be some mechanism that prevents the tumors from growing larger, right?”

“My specialty is psychiatry,” said Tom. “I’m afraid you actually know more about cancer than I do. If I recall what I learned about pathology as a student—and that was a long time ago, mind you—the sea squirt’s tumors do indeed appear to be malignant. I’ve been living on this island, and eating this dish, for years, but I can’t honestly say that thought has ever occurred to me before. It’s certainly an interesting observation. Obviously there are differences between a marine creature like the sea squirt and a mammal like us humans … Tell me, what exactly do you plan to do with the sea squirt once you have it?”

“I thought if I examine the tumorous areas underneath a microscope, I might be able to tell exactly what is going on. If I could just discern how the creature is able to suppress its tumors, maybe it could help me cure my daughter.” Even as he spoke, Dan knew that it sounded like the babbling of a crazy person.

“I don’t know very much about neuroblastoma, so I really couldn’t say whether or not you might be on to something. But I would like to help. If there’s anything I can do,” the gentleman said, passing Dan his business card, “please don’t hesitate to contact me.”

In place of his original dinner, Tom Anderson ordered the lamb steak.

Dan convinced the restaurant staff to give him the live sea squirt, tank and all. Leaving Mary and Linda behind on the island, he returned to Stanford University to visit Professor Dokić. After being made to wait in the secretary’s office for four hours, he was finally shown in. Excited, he explained what he had found, but the professor quickly dismissed the idea, bringing up the same concern that Tom had mentioned.

“You’ll forgive me for being blunt,” he said, “but this is really just amateurish fantasy. There are crucial, species-specific differences between a sea squirt and a human. You can’t approach them interchangeably. You’re talking about marine life. Even within humans, cancers show very different characteristics depending on where in the body they develop. A cancer developed by a sea squirt really can’t tell us anything about cancer in humans.”

Dokić cut Dan off before he could ask any more questions. Claiming there was a conference on cancer treatment which he had to attend, he quickly left the room.

Using the hotel computer, Dan did an online search for “sea squirt specialists.” He discovered a Professor Bertino at Rockefeller University and immediately caught a flight for New York. Despite stopping for just three hours of sleep on an airport bench, it was still too early when he reached the center. Bertino hadn’t yet arrived. Dan waited for some time in the hallway before the bearded professor finally passed by.

“I really don’t know anything about sea squirt diseases,” the professor said, brushing Dan off as he continued to wherever it was he was going.

Dan had travelled across the country, from one vast end to the other, only to discover that sea squirts and their illnesses were of little interest to anyone save himself. Staring at the Empire State Building as it towered above him, Dan decided that he was going to have to do this himself.

Dan returned to the island. Fishing through his coat pockets in search of a cigarette, his hand alighted on a loose business card. It belonged to Tom Anderson, the doctor he had met at Il Castello. According to the card, Tom’s official title was Director General of Westland Hospital. Inquiring with the porter, he learned that Westland Hospital was the only hospital on the island. The man gave him directions. It was located atop a hill, and despite its small size contained a fairly complete outfit of departments. Heading to the director’s office, he found Tom writing behind a wide desk. The doctor set his pen down and gestured for Dan to take a seat on the sofa.

Tom listened to Dan’s story with some sympathy. He couldn’t hide his doubts, however, as to the chances of Dan’s success. But Tom was a magnanimous man and could see the appeal in Dan’s task. The fact that the hospital was located so far from the beaten track likely also worked in Dan’s favor. There was more room for laxness than on the mainland.

“Why don’t you research your idea in our pathology lab?” he suggested. “I won’t be able to help you, but there is a technician in the lab, a young woman. She could probably be of assistance.”

For Dan, who had already resigned himself to confronting the challenge alone, Tom’s proposal came as a greater boon than he could have dared hope for.

Dan was given a desk in one corner of the relatively small pathology lab. There, Tom introduced him to the lab technician, whose name was Sally. She was tall, slender, and just out of university. Her day-to-day work involved creating microscopic slide specimens from tissue samples taken from patients. Although she had been working at the hospital for less than a year, she had graduated with a degree in pharmacology and her medical knowledge was well in advance of what Dan possessed. Moreover, she was much easier to talk to than the renowned professors Dan had encountered so far. She answered each of his questions meticulously, using simple, easy-to-understand language.

As a first step, Dan wanted to inspect the sea squirt tumors underneath a microscope, just as with the cells he had seen in the pathology textbook illustrations. Sally sliced a thin section of the tumorous tissue to create a specimen, staining it over a two-day period using a hematoxylin and eosin solution.

“I guess even for a sea squirt the cells are basically the same,” Sally said as she inspected the slide underneath a microscope. “I wasn’t sure if it would work, but I was able to stain the cells in the same way as human ones.”

She traded seats with Dan. As he peered into the lens, a familiar image greeted him, resembling the histological micrographs he had seen in the textbooks. The tissue was stained purple overall, while the cell nuclei were stained a deeper shade. Unfortunately, Dan was not able to make a fundamental distinction between benign and malignant cells. Sally too, though capable of staining the tissue, was not, herself, a doctor. Her expertise fell short of pathological diagnosis.

There was a young pathologist who came from the mainland once per week. He was in the next day, and Dan tried asking him. The doctor only gave the slide a quick glance before replying that he really didn’t know anything about sea squirts.

“But is there anything about them that resembles human cancer cells?”

“Resembles in what way?” he asked, clearly not interested. “I really don’t understand your criterion here.” Once his own work was finished, the doctor quickly left the lab. Dan felt the bile rise in his throat. The world was full of doctors and researchers who, like the pathologist, refused to venture an opinion outside their own field of expertise.

As he continued to stare through the microscope, Dan recalled his time as a poor undergrad. He had once struggled with a difficult philosophy book, reading the same passages over and over again. Young and impoverished, even his use of heat had to be rationed. He couldn’t afford supplementary texts and reference books. All he could do was pore stubbornly over the incomprehensible passages. He read the book so many times that, even if he didn’t understand their meaning, he had the words nearly memorized. Finally, one day—why exactly, even Dan himself did not understand—a single sentence, which had heretofore remained a mystery, began to suddenly make sense. And then, like a tangled knot when the right string has been pulled, the remainder of the text soon unraveled.

Then, as now, Dan decided that although he couldn’t understand what he was seeing, what he could do was to continue to see it. Day after day and night after night, Dan stared transfixed by the specimen that Sally had prepared for him. He was a man possessed, pausing only to eat and to take short naps on the lab’s sofa. Despite his persistence, however, he could find nothing in the specimen other than a simple, dumb pattern, a senseless arrangement of points and curves. Dan began to feel as if he was losing focus, and it took all he had to keep his mind from wandering off.

That night he returned to the hotel to find Linda already in bed.

“She just cried herself to sleep from the pain,” said Mary. Dan stroked Linda’s cheek softly. There were still streaks on her face, from where the tears had dried. “Haven’t you taken this research nonsense far enough?” his wife said. “It’s time we went back. Let them treat Linda at a hospital back home.”

“Why? What exactly have any of those doctors and researchers done for us so far? All they’ve done is tell us it’s hopeless.”

“At least they’re specialists,” said Mary. Her face was as wan and tired as bone. “They know more about it than you. You’ve never so much as given an injection. You’re not a doctor, Dan, and Linda isn’t your guinea pig.”

Dan left the hotel. From that point on he ceased to set foot outside the lab, staring for hours on end into the microscope’s lens. His eyes grew bloodshot, and the white walls began to appear pink. This continued for three days, until the different patterns, in their different places, began to burn into his brain. And then, something inexplicable happened. Someway, somehow, Dan found himself able to distinguish between the cancerous and healthy cells. Passing the microscope to Sally, he explained the difference in his own words.

“See how the cell nuclei are rounded? I think the gravelly shapes are malignant cells, while the more rounded ones are still healthy.”

Pulling down a pathology textbook from the bookshelf, they turned to the section on malignant tumors. The pathological term for what Dan had described as “gravelly” was “irregular.” Now that the book had corroborated his observation, he began to discern the difference in all of the cells he looked at. If he was able to develop his own method for distinguishing between malignant and benign cells, and that method held up, then wasn’t that good enough? Dan grew confident once more. He would be his own teacher. That night he returned to the hotel—the first time in days—and explained to Mary what he had found. He was animated as he spoke, and though Mary felt more weary than hopeful, as she listened she decided that she might as well let him have his way in this, let it lead where it may.

Dan was ready to proceed to the next step. What allowed the sea squirt to suppress tumor growth, and how could Dan go about identifying that mechanism? Time was pressing. He turned to Sally for advice.

“It sounds like the kind of research done on anti-cancer drugs to see how they affect cells,” she said. “You could probably follow the same method.”

Reaching behind a row of tightly packed files in one of her desk drawers, she pulled out a bound copy of her own master’s thesis and handed it to Dan. The paper dealt with the effect of anti-cancer drugs when applied to cultivated cancer cells, and included a detailed, step-by-step description of the research methods that Sally had carried out as a graduate student. Unfortunately, the experiments needed to be carried out on cultivated test tube cells and the pathology lab did not contain the necessary equipment.

Together, Dan and Sally scoured the hospital in search of culturing equipment. The only apparatus they found was in the hospital’s bacteria lab, for culturing germs from phlegm and blood, and according to Sally it was unsuitable for cells. There was a medical equipment wholesaler who regularly visited the hospital, and Dan asked him for an estimate. He was told that cell culture equipment would run at least $30,000. Dan donated the money, paying it directly to the hospital’s administrative office, and received permission from Tom Anderson to set up one of the extra storage rooms as a cell lab.

The primary equipment consisted of a clean bench for aseptic processing and an artificial incubator to maintain humidity and temperature. After Sally taught him about the required steps, Dan sliced off a thin sample from one of the sea squirt’s tumors and began to cultivate its cells. He placed the tumor section in a Petri dish full of culturing solution. After two or three days cells began to seep from the sample and take root on the base of the dish. He removed the tumor sample and added a proteolytic enzyme solution to separate the cells so that they could be transferred to new Petri dishes. Repeating these steps he was able to proliferate the cells, which grew in polygonal patches.

In the meantime he cut off a wedge-shaped slice of healthy tissue from the sea squirt’s smooth portion, mashed it, and then strained it through a small-aperture filter to create a clear fluid. If Dan’s thinking was correct, and the sea squirt created a substance that allowed it to suppress its own tumors, then there was likely some property in the normal tissue surrounding the tumors that was hampering their growth. With Sally supervising, Dan added the clear fluid to the red culturing solution of the Petri dishes that contained the tumor cells. He then placed these dishes back in the incubator. If everything went as expected, in a few days they would be able to see a change in tumor cell development.

“Fingers crossed,” said Sally.

Unfortunately, no change appeared in the cells. Neither the next day, nor the day after that.

Dan repeated the experiment several times. The results, however, were the same, and he was left feeling exhausted and bitter as he trudged home to the hotel at night. Mary began to fear for her husband’s mental health.

“Maybe they were right,” said Dan, sounding uncharacteristically discouraged. “Maybe this has all been some fool’s errand, an amateur fantasy.” If Mary was worried before, this new change in Dan truly alarmed her. She was afraid the despair might drive him to suicide.

“At least you tried,” she said. “Maybe it’s time to give up.”

“Maybe,” said Dan, the strength all but gone from his voice. “Just, let me try a little longer.”

Dan repeated the experiment several more times, changing the amount of fluid he added to each dish. He was creating nearly thirty cultures every day. One day, while inspecting the dishes under the microscope as usual, he froze. At first he suspected his eyes were playing tricks on him. The dishes were arranged in order by number. The first several he examined remained unchanged, but partway through, and for every dish thereafter, the cancer cells had floated to the surface, dead. Sally had told him that if the solution were contaminated by bacteria then the cells would die. Suspecting this to be the case, Dan waited for Sally to arrive.

“No …” said Sally, checking the dishes. “If the samples were contaminated the solution would be cloudy. These all look fine.”

He had used the same container of culturing solution for all of the Petri dishes and taken the cells from a single culture he had cultivated earlier. The conditions seemed the same. But there had to be some difference to explain why only a portion of the cells had died.

“I just thought of something,” said Sally, suddenly, over lunch. “The fluid you were using ran out, and you started using the fluid from a new test tube, didn’t you? Maybe it’s because the tissue you used to create the two test tubes were taken from different parts of the sea squirt.”

Dan fetched the sea squirt from the refrigerator to take a look. Although he had been using only a small slice at a time, barely any of the creature now remained. Since the samples he had been taking were of healthy, normal tissue, there was mostly only bumpy, tumorous tissue left. The sea squirt’s body appeared uniform, but perhaps there were some morphological distinctions. Perhaps only certain portions created the tumor-suppressing substance.

A week earlier Dan had managed to obtain a new sea squirt specimen. He now began a fresh set of experiments. This time he carefully recorded which portion of the sea squirt he had obtained his samples from, hoping to discover the sections that exhibited the anti-carcinogenic properties. He split the sea squirt into zones and even assigned them addresses so that there could be no mistake, but regardless of which portion he used, this time none of the batches exhibited any effect. He continued his experiments until only tumorous tissue remained.

“I don’t understand.”

For hours, Dan mulled over the contradictory results. It wasn’t until he inspected the two sea squirt samples, in search of some clue, that he finally noticed a difference. A cut had been made in the tumorous tissue of the first sample.

When I cut the samples from the first sea squirt, thought Dan, I hadn’t been as careful. There was nothing but tumor by the end. What if I had accidentally cut off a piece of non-healthy tissue as well …

Was it possible that the fluid in the effective test tube had been taken not from healthy but from tumorous tissue? Until now Dan had been certain that whatever substance it was that suppressed tumor growth had to be secreted by the healthy, surrounding tissue. But could it be that it was the tumorous tissue, itself, that was producing the substance?

If there was something in the tumors themselves that suppressed growth, it would also help explain why all of the tumors were uniform in size. Dan immediately began taking samples from different portions of the tumors, adding the fluids he prepared to new Petri dishes. The next day, the cancer cells in each and every one of these dishes had floated to the surface, dead.

“This is big,” said Sally, peering at the Petri dishes in excitement.

“But what should I do next?”

“The next step is to isolate the substance and refine it.”

“How do I do that?”

“That kind of research is a lot more difficult than what we’ve been doing so far. I’ve never done it, either. I know someone who has, but apparently it took years.”

Dan’s elation quickly faded to shock.

“I could give him a call, at least.”

Sally’s friend worked in drug development for a large pharmaceutical company. After Dan asked her to call him, she said, “Chances are it’s a protein. It could also be some kind of fat. There are a lot of specific methods for analysis and refinement for each, and it involves trial and error. It’s not really something a person could teach himself.”

The news was disheartening. Worse still, according to Sally’s friend, the process would require a very large number of sea squirt specimens and a significant amount of time.

Dan borrowed a technical book on protein refinement from the library. The book listed complex steps, compared to which cultivating cells was a cakewalk. It was immediately apparent to Dan how time-consuming it would all be. Furthermore, the analysis would involve expensive pieces of equipment that cost several hundreds of thousands of dollars. There was no way that he would be able to purchase all of the equipment on his own.

Dan began calling universities and companies in search of somewhere that might assist him. While most of the organizations he contacted initially expressed interest, once it came down to actually helping out none of them seemed particularly inclined. One professor he contacted seemed to suspect that Dan was a megalomaniac. In short, no one was willing to place any trust in an amateur researcher without a single paper to back up his claim. And according to Sally, should he write a paper, even if everything went smoothly, it would take at least two to three months between sending it out and publication.

At a loss, Dan turned to Tom Anderson for advice and asked him, “I don’t know what substance it is that has the effect, but couldn’t we try giving Linda an injection of the extract?”

In light of the findings, Tom could understand where Dan was coming from. But he forbade an injection in the strongest of terms. “In its impure state, the risk of a sudden allergic reaction would be extremely high. It’s far too dangerous.”

Returning to the hotel, where he and his family were staying long-term, Dan found Linda fast asleep under the effects of the narcotics that Tom had prescribed for her. Her face was covered in wrinkles that belied her age. Come dawn, the medicine would wear off and Linda would wake screaming in pain, at which point they would medicate her once again. It took some time before the painkillers kicked in, but once they did she would fall back asleep, her face peaceful once more. Dan’s progress so far had given him some measure of confidence in his research, but he feared that it would be too little, too late, for saving Linda.

Writing a paper was out of the question. But perhaps he could present his findings at some sort of conference? While he dawdled, however, Linda might run out of time. Dan began to wonder if it had all been a waste of effort. What was the point of saving anybody else, if he couldn’t save Linda? Having come this far, he decided that his only recourse was to isolate and analyze the substance on his own, regardless of how certain defeat seemed.

First he had to obtain more sea squirt specimens. After asking at Il Castello, he began visiting local fishermen. None whom Dan spoke with were willing to take on his commission. Each sea squirt had to be dived for individually, and there just wasn’t enough profit in going after them exclusively. When he visited a fisherman of Japanese descent, however, as luck would have it one of his friends had just married a young Japanese woman who knew about dive fishing. He suggested that Dan try her, telling him where to find her. Reaching the address, he was greeted by a young woman named Mariko. At first Dan thought there must have been some mistake. Surely such a petite young lady couldn’t actually be a diver. But Mariko came from a long line of ama, traditional female free divers, and had years of experience in diving for abalone. She had stopped working as a diver after marrying and moving to the island, but once Dan explained the circumstances she agreed to give it a try. The waters in the area weren’t very deep, and she could go out on the boat with her husband to see what she could find.

To Dan’s surprise, she came to the lab the very next day with a handful of Hope Shore sea squirts. Up until then the catch had been one sea squirt every few months, but Mariko was able to gather at least two each day. Within a few days, the lab’s small tank was practically overflowing with them.

Now that the problem of collecting specimens was solved, Dan attacked his research with fresh zeal. Following the steps listed in the book he had found, Dan began by testing the substance for stability, in hopes of ascertaining at least its type. First, he applied heat to the mashed tissue samples before adding them to the Petri dishes. This treated fluid still had the desired effect, inhibiting the growth of cancer cells. This meant that the substance he was looking for was physically durable. Furthermore, the effect remained even after treating the samples with acids and alkalis, which meant that the substance was also resistant to chemical change. All in all it appeared to be a relatively stable substance. The results were promising, as they suggested a favorable substance for refining.

Unfortunately, Dan also received bad news around this time. Linda’s CT scan showed that the number of metastatic growths in her liver had increased. According to Tom she likely had less than three months to live, and they were forced to up her narcotics dosage. On the way home from her examination, Linda visited her father’s lab for the first time ever. Held in her mother’s arms, she stared with saucer eyes at the tank full of sea squirts.

Mariko, who happened to be visiting the lab at just that moment with her new catch, asked them if they knew that people ate fish raw in Japan. Picking up one of the smaller sea squirts, she placed it in her mouth and ate it whole, smacking her lips.

“I want to try one,” said Linda, surprising everyone in the room. The tumor had robbed Linda of nutrition, leaving her frail and emaciated, and it was the first time in a while that she had shown any interest in eating anything at all. Mary was worried about food poisoning and thought it was a bad idea, but Dan shushed her, slicing one of the sea squirts and feeding it to Linda raw. The sliced sea squirt was cold, with a smooth texture, and Linda swallowed it easily.

“You know, since the active substance appears to be chemically stable, it might be effective even after digestion,” Sally remarked. “Maybe you should keep feeding them raw to her.”

According to Chinese medicine, the appropriate foods are as good as a doctor, a concept that interested Sally. Anyone with even a basic grounding in Western medicine knows how shaky and empty such a belief is. For better or for worse, however, neither Dan nor Sally possessed that in-depth an understanding of medicine. In particular, Dan lacked the caution and timidity that would have kept an accomplished specialist from putting an unproven theory into practice. If anything, he was motivated by the fear that, at his current pace, any success his experiments met with would come far too late.

Beginning the next day, all of the live sea squirts that Mariko collected were delivered straight to Linda. Surprisingly, Linda ate each and every one, growing neither tired nor disgusted with the food.

The body knows what it wants, said Mariko. That must be what makes them so delicious for her. She extended the time she spent diving, collecting even more sea squirts each day than she had before.

Perhaps it was only due to the added nutrition, but after a week of eating the sea squirts Linda began to put meat back on her bones, and a fullness returned to her cheeks. Mary soon noticed an even bigger change. She was able to reduce the amount of painkillers that she gave to Linda.

Mary informed Dan, who went to speak with Tom Anderson immediately.

“There’s no way a change could happen in only a week,” cautioned Tom. Nevertheless, he agreed to run tests to check the size of Linda’s tumor. What he saw when he got the CT scan back left him speechless. Linda’s tumor had shrunk to half its former size.

“Just imagine if we could isolate this substance,” he said. Visiting Dan’s lab for the first time in weeks, he peered into the tank in wonder. Although he had been eating the Hope Shore sea squirt for many years, Tom had never seen so many in one place at one time. He then began to grow concerned and asked, “Won’t they go extinct if you keep collecting them at this rate? Maybe they could be farmed …”

“No one’s managed to so far,” Dan said.

“If you published your findings, I’m sure there would be researchers interested in refining and synthesizing the substance. If you could just wait for pharmaceutical development—”

“If I wait, then Linda will die,” Dan interrupted, and Tom had no reply.

The Hope Shore sea squirt was rare to begin with, and Dan knew that using them up at the current rate wasn’t sustainable. There were other children, all across the world, suffering from neuroblastoma. His first priority should have been to identify the active substance in the sea squirt. All he could concentrate on, however, was saving Linda.

“What if I freeze some of the specimens, so that they can be analyzed later?”

Tom nodded. Having remained largely a bystander to Dan’s experiments, he felt that he had no choice but to acquiesce.

Dan’s main worry was which would disappear first, the sea squirts or Linda’s tumor. Although Mariko dove for longer and longer periods each day, just as Tom feared, the number of sea squirts she collected actually decreased. Linda ravenously devoured all of the sea squirts that she was given. After four weeks of eating them raw, she no longer required painkillers.

“This is incredible.”

Tom stared in wonder at Linda’s biweekly CT scan. The tumor had continued to grow smaller with each exam, from one third, to one fourth, and then to one fifth. Now, after two months of eating the sea squirts, the tumor was so small that it couldn’t be seen.

“Can I go back to school?” Linda asked one day. She was staring out the hotel window at the local children. Mary began formalities, and the next day Linda was enrolled at the island’s elementary school. By this point, Mariko’s catch had dwindled to about one squirt every three days. Soon it was just one per week, and then, even after two weeks, she had found none.

When a week passed, and then two, with no delivery from Mariko, Dan and Mary could only hold their breath and pray. But even after a month without sea squirts, Linda’s tumor did not reappear.

Tom created a series of slides from Linda’s CT scans, which he packed together to bring with him to a conference in Pittsburgh. “Just wait until they see this,” he told Dan.

He arrived at the conference site full of enthusiasm. His presentation, however, was lumped together with minor papers on the anti-carcinogenic properties of mushrooms, green tea, and such. He also made the mistake of admitting up front that his specialization was in psychiatry. His paper was greeted with a lukewarm response. Those in attendance seemed disinclined to place much stock in an elderly physician bearing suspicious results. When the chair asked what exactly was responsible for the effect, Tom could only answer that it appeared to be an extremely stable substance. The chair went so far as to suggest that the tumor may have resolved itself naturally, as cases of patients recovering spontaneously from neuroblastoma, even after metastasis, were rare but not entirely unheard of.

“It’s not possible,” insisted Tom. “The patient’s recovery corresponds precisely with the period when she began eating the sea squirts.” Unfortunately, this wasn’t enough to back up his claims.

Tom had arrived at the conference certain that his presentation would knock the collective socks off of those in attendance. On calmer reflection, he realized that his report consisted of only a single case of anecdotal evidence. No one, not even the odd pharmaceutical representative, approached him afterward to hear more. Though disappointed, Tom returned to the island determined that Westland Hospital would employ its own researcher if that was what it took to isolate the groundbreaking substance. When he peeked inside the lab freezer, however, he made a terrible discovery. Not a single specimen had been saved for analysis. Dan had broken his promise and used up all of the sea squirts to cure his daughter, even those that had been set aside.

The next day, Tom confronted Dan, and Dan admitted what he had done.

“I tried to farm them, but it didn’t work.”

Mariko, meanwhile, unable to find any more Hope Shore sea squirts, had given up on diving.

Two years later, a certain article was published in the journal Science that sent ripples throughout the medical community. A substance had been discovered in shark cartilage that inhibited tumor angiogenesis and displayed anti-carcinogenic potential. Previous anti-cancer drugs had been extracted entirely from land-dwelling organisms such as plants and bacteria. It was the first time that the scientific world had turned its attention to marine life, instead. While the drug did not have as significant an effect in patients during clinical trials as had been hoped for, it did prove a great impetus. Scientists boarded this new bandwagon in droves, eager to discover the hidden potential of marine life through their own research. Five years later, an article was published in Nature detailing a substance with anti-carcinogenic properties that had been discovered in a species of sea squirt found in the Caribbean Sea. Attention soon turned to the biological functions of the sea squirt, such as its ability to concentrate marine bacteria and minerals. While reviewing past articles and papers in preparation for a conference, the author, John Cooper, stumbled across the abstract for Tom Anderson’s paper. He telephoned the hospital in an attempt to contact Tom, reaching instead the new director general, successor to Tom’s post.

John visited the island. There he met Sally, who still worked at the hospital and who told him the story of the Hope Shore sea squirt. Tom had passed away from colon cancer five years after the conference in Pittsburgh, and Sally had something interesting to say about the cause of death. In accordance with Tom’s wishes an autopsy had been performed on his body. Sally had prepared the pathological specimens. The cancer had not been limited to a single tumor. Instead, it had spread throughout his colon, including many growths that were still in a precancerous state. The pathological diagnosis was hereditary colorectal polyposis—a genetically inherited disease that usually surfaced in patients while they were still relatively young. The late onset in Tom’s case remained a mystery.

That mystery grew less perplexing after John visited Dan Olson. Dan and his family had since moved to mild San Francisco. His work as a lawyer kept him busy, and his time on the island seemed a distant memory. Linda attended a local middle school and visited nearby Cleveland Clinic once per year to check for relapse. That year would be her last exam. By this point, Linda’s erstwhile battle with cancer had faded from her young mind, and she no longer even remembered her past suffering. As a patient who had experienced full recovery from late-stage neuroblastoma, Linda’s was an exceptional case. Unfortunately, no other patients were to benefit from the Olson miracle. When John asked if there was perhaps at least a small sample remaining of the Hope Shore sea squirt, Dan’s answer was a flat no.

“I sold my soul to the devil in exchange for my daughter’s life. But it was you people,” he said, a hateful gleam in his eyes, “the doctors and the researchers, who let that devil lie.” Having spoken his piece, he smiled.

As John prepared to leave, Dan shared his own theory on Tom Anderson’s death. Tom had spent his life eating the Hope Shore sea squirt. Perhaps that explained why onset was delayed in his case.

“He was a regular customer at that restaurant, and whenever a new catch would come in, he was always the first to order it. He told me once that part of the reason he became a doctor on such a small island so early in his career was because he loved seafood. And the Hope Shore sea squirt was his favorite. If they were suppressing his cancer, then that might explain his cravings.”

“I owe much to Tom Anderson,” said Dan, “and I’m the one who killed him.”

John later published an essay in The Lancet recounting the strange tale of the Hope Shore sea squirt. Afterwards he revisited the island several times in search of the creatures. They were, however, no longer to be found. According to John, their anti-carcinogenic properties were likely many hundredfold that of the Caribbean Sea specimen. Dan Olson, whose “selfish and unethical” behavior came under criticism from certain segments of the scientific community, also passed away this past year from stomach cancer. Desperate to save her husband, Mrs. Olson had begged Mariko to search once more for the Hope Shore sea squirt. After a week of diving without success in freezing winter seas, Mariko was forced to concede defeat. It seemed the elusive Hope Shore sea squirt had become a true enigma, forever lost to this world.

The week after Dan died, a short obituary ran in a corner of Newsweek about “The Man Who Saved his Daughter and No One Else.” Biting in tone, the obituary explained how, against all odds, one man had obliterated an entire species in exchange for his daughter’s life. “In short,” the piece ended, “it’s another case where the extinction of a seemingly inconsequential species has proved of tremendous misfortune to the human race.”


AFTERWORD

It was in 2005, when I came to be employed by the University of Texas, that I brought into the offices of Vertical, Inc. a puerile translation I had attempted of a story of mine. Since then, both Vertical and I have seen much, so I am all the more moved that my work is being published in English today, some ten years later. I am deeply grateful to Mr. Mentzas, who remained passionate even after changes in the company’s ownership, and Mr. Sakai, the former president. While my fiction has previously appeared in Russia and China, being published in English, the standard language of medical papers, has a special significance for someone like myself who works in the field. Though I wrote the stories in Japanese, they inhabit a space that could not be further removed from Japanese literature, which is obsessed with style; they are denizens of the anglophone sphere, likely the most amenable to describing science.

On a very personal note, that day when I brought in the manuscript, I lost something immense. Somewhere on my cab ride from New York’s Port Authority Bus Terminal to Vertical, my Olympus camera and Canon video which had captured my daughter Miyu walking for the first time went missing. Although I immediately posted this on the city’s message board, I never heard anything, and by now I’m reconciled with the probability that they’ve been burned as trash. Still, I resolved to post it in an afterword (as on an expansive message board) if and when my stories saw the light of day. Perhaps this is because loss and rebirth are eternal themes that I’ve pursued. The report on the winged mouse is certainly a tale of loss and rebirth. Loss, rebirth, loss … the final rebirth, however, never came to pass in the story.

The Center, which had been tasked with this as the base of winged mouse research, shut down on February 14, 2001 due to financial difficulties, and all that remains now is a marker on its former premises. Moreover, most of the staff from back then have left the city of Fukagawa. Yet, just as a lost memory always has a slim chance of popping back and showing its face, a winged mouse surviving somewhere might still be found and announced as the discovery of the century—or at least, I hold on to such a hope, akin to a conviction. In fact, since the explosion at the Fukushima No. 1 Nuclear Power Plant caused by the Great East Japan Earthquake, I’ve received emails about winged mice lurking under eerily glowing midwinter weed in an area with restricted access, etc. I welcome reports of sightings of winged mice, as I do any word on my camera.

Tatsuaki Ishiguro

June 2, 2015
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