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To

Dr. Katharina Dalton

this story of a great doctor in a very

different field from hers


FOREWORD

The author is deeply indebted to the United States Information Service at the American Embassy in London,for ready assistance with background information, and forthe loan of a number of books, including one quite indispensable source-book, Polio and Its Problems, by RolandH. Berg. This, while it contains nothing of the detailedwork which led in 1955 to the Salk vaccine (it was published, indeed, in 1948) has a vast mass of information onearly research on polio in the United States and elsewhere,and has been much drawn upon for the historical facts inthe present volume.

Thanks must also be offered to the authorities of the Mount Sinai Hospital, New York, for gladly providinginformation about that Institution. The authorities of theNew York University College of Medicine also providedmuch valuable information about the history and development of the College.






CHAPTER ONE

NEW YORK STUDENT

New York! To so many young people, all over the United States of America—indeed, all over the world—itis the most fabulous of cities, and yet a city whose districtsand whose streets are familiar, since they have been seen athousand times in films.

The Bronx and the Bowery, Manhattan and Long Island, Wall Street and Broadway—these names have to manypeople become almost the basis of a modem fairy-tale. Itis a tale of happiness to some and heart-break to others, forno place can be more lonely than a great city, and many ofthe young people who come to New York seeking fameor fortune find that they have few friends there.

It was not so, however, with young Jonas Edward Salk, when on a momentous day he walked for the first timeup the steps of City College, New York. A diffidentyoung man, he was not at all sure that he would be able topass all the difficult examinations that lay ahead; but atleast he knew that he would not be lonely. He was bornin Upper Manhattan, New York, on October 28, 1914; andexcept for holidays in the mountains he had lived all hislife in and around the city. Its streets, its sidewalks, itssubways, were as familiar to him as the fields and hedgerowswould be to a farmer’s son.

He had some nervousness, however, as he started work at College—though, indeed, he need not have been nervousabout his ability. He had gone through the normal educational career of a young American in the days following the First World War, attending grade school and showingbrightness and intelligence on which his early teachersreported with pleasure. He had his moments of mischief,too, but that did not worry anyone, least of all his parents,because they felt that he should be given his head; and inany case his father, a shrewd and knowledgeable man, wascertain that only the boy with a healthy amount of mischiefin him would be likely to make his way in the world. Mr.Daniel Salk thought that the boy who was too obedient wasthe boy who was likely all his life to do what he was told,and was certainly not the boy who would think things outfor himself.

Even in schooldays Jonas Salk wanted to think things out for himself. Sometimes he asked awkward questions whichhis teachers found it difficult to answer—but this faculty ofasking awkward questions was to stand him in good steadlater on, when he came to pursue the difficult paths ofscientific and medical research. The man who tries to studythe way in which disease develops is really asking awkwardquestions of nature, as is every research scientist.

Jonas Salk’s awkward questions in his schooldays led him to a special school. This was known as the TownsendHarris High School; it had been established, as a kind ofexperiment, to see if it would be possible to pick the brightestchildren over a wide area and give them special teachers andspecial teaching. It was described as a “secondary schoolfor exceptional students.” Just what proportion of thoseexceptional students justified the honor that was paid themat an early age it is impossible to say—but there can be nodoubt that Jonas Salk was one of them. A teacher of hisearly days has called him a boy “who read everything thathe could lay his hands on. He had hobbies, he playedthe games of the day, he threw himself with equal enthusiasm into everything which he attempted. When he wentto college, he continued many of these interests, thoughhe was now getting more and more interested in medicalquestions of one sort and another—and when he wasgranted his degree in 1934, it was that of a Bachelor ofSurgery.

The lectures were absorbing; even more so were dissections of muscles and nerves, the studies of the way in which the human body worked. He was especially interested in the substances called proteins, which make upthe basis of body-building foods; and fairly early on in hiscareer as a medical student he had already read a good dealof the curious little things called viruses—smaller than thegerms which cause so many diseases, and yet themselvesable to cause disease in human beings, in animals, and inplants.

Jonas was not, however, a pure research worker and nothing else. He knew that even though there might be atemptation for a doctor to think of his patients as machines,a doctor who did that would probably not be very successful. He needed to know the technique of his job—indeed,during some of the long holidays that came his way whilehe was a medical student, he worked as a laboratory technician for the professors and lecturers, gaining extra skillin making microscope slides and in carrying out all sorts ofmedical and chemical tests, watching the leading doctors ofNew York setting about their complicated tasks. Anothersummer he went to a boys’ camp outside New York, wherehe was engaged as what was known as a “counselor”—helping the boys to iron out some of their problems,settling their arguments, and all the while learning moreabout human nature. During the years Dr. Salk was at college, he was gaining in experience and in knowledge,until at the time of his graduation he was one of the outstanding students of his year.

Especially was he fascinated by the viruses. He thought much of a lecture he had heard, in which the lecturer hadsaid that most of the diseases which were caused by infections of these mysterious things were really diseases of theproteins of the human body. This might be said of influenza, a virus disease which seemed to have completelydefied the doctors; it might also be said of poliomyelitis,sometimes called infantile paralysis, but more often shortened to “polio,” which had stricken many thousands ofpeople, from Franklin D. Roosevelt downwards.

Viruses were much more difficult to track down than ordinary germs, if only because they were so small. Thepolio viruses, for instance, were so tiny that twenty-fivemillion of them would go on the head of a pin. Ordinarygerms could be seen by a good microscope—he had seenmany of them in the course of his medical studies, and hehad learned to identify them by their size and shape. Butviruses could not be seen under a microscope; it was onlyby the symptoms of the diseases that they caused that theycould be recognized. This was the main reason why suchdiseases worried and puzzled most of the doctors.

Dr. Salk read all that he could find about viruses and the diseases that they caused. Especially the problem of infantile paralysis fascinated him, even in those early days. Helearned that it was not a new disease, though most peoplethought of it as being something that was only known inmodern times. Ancient Egyptian paintings showed peoplewho had obviously been crippled by it; a five thousand-year-old skeleton had been dug up in Egypt, and an examination of the bones showed that this ancient Egyptianhad suffered from polio. In Germany and in Swedenit had been reported as a mysterious disease as long ago as1784.

The patient showed signs of fever. The early stages were not unlike those of a heavy cold, or an attack of influenza,but then the victim complained of pains in the legs orback, and this was followed by a degree of paralysis, whenthe limbs could not be moved, or could be moved muchless than the normal amount. It was soon found that thedisease did not attack only young children; adults couldcatch it as well. But for a long time the name “infantileparalysis” was commonly used for it. It was a killingdisease; many of the victims died. But it was not easy tosay why some died and some recovered; nor was it easyto say why the degree of paralysis varied widely fromone patient to another. There were, indeed, many mysteriesabout polio, and it was to be a long time before these weresolved.

The first modern outbreak of the disease in the United States was in 1894, when a small number of people in theOtter Creek valley, at the foot of the beautiful hills ofVermont, were attacked by it. Most of the victims werechildren. About a hundred children, all told, suffered fromthe disease; they had a high fever, and, when the feversubsided it was found that their limbs were in many casespartly paralyzed. Dr. C. S. Caverley of Otter Creek didhis best with the problem. He showed that there was notalways paralysis; sometimes the children made a completerecovery. He wrote a long report on this outbreak, and inthe yellowing pages of an ancient copy of a medical journalDr. Salk read that report. Why, he asked himself, had thedisease suddenly burst out in this small town? Dr. Caverleyshowed that most of the cases that had occurred had comefrom the area close to the Otter Creek—a small river thatwound its way down the valley. He did not attempt toexplain why this should be so; he simply recorded it as afact that future doctors would have to take into consideration.

The outbreaks of polio were not only in America, however; from time to time they had taken place elsewhere. When something of this kind happens, doctors usually studythe disease by injecting some of the blood from one of thevictims into animals; it is then possible to get the germs orviruses developing and to try out all kinds of substances ofone kind and another which may destroy them. But thescientists of many nations tried for a long time before theycould get an extract of the polio virus; and when they hadmanaged to secure it, they were to begin with not able tofind any animal in whose blood the virus would thrive. Itwas actually an Austrian, Dr. Karl Landsteiner, who firstsucceeded in transplanting the polio virus from a humanvictim to an animal. The animals found suitable weremonkeys. Dr. Landsteiner showed that if he took somematerial from the spine of a human being suffering frompolio and injected it into the veins of monkeys, theseanimals soon showed the typical symptoms of the disease.Later an American, Dr. Simon Flexner, who was to becomehead of the famous Rockefeller Institute of Medical Research,found that it was possible to pass on the disease by thisprocedure of taking extracts from the spinal cord (the bundleof nerves inside the spine) of a diseased monkey and injecting it into a healthy animal.

Some people feel that this is a rather cruel thing; but it is not easy to see how such a disease can be studied withoutusing animals. The only other way is to use human beings,and no one would want to run the risk of giving a humanbeing such a disease as polio.

Jonas Salk, as he read of these pioneers of research, probably never guessed that one day his own name would rank with the greatest of them; but he had an increasing sense ofdiscovery as he sat in the college library and pored over thepages of old copies of medical journals, seeing what had beensaid and done by previous generations of doctors on thisvery puzzling problem and many others.

He found that while the disease of polio had occupied the attention of many medical men in many countries, it wasonly in 1916 that it really “hit the headlines” in the UnitedStates. Previous epidemics had been for the most part insmall and distant communities; but in 1916 it came into thebusiest parts of the country. On June 27, 1916, it wasreported that over a hundred people in Brooklyn weresuffering from it, and it soon struck down more victims inPhiladelphia. During July and August it got worse; therewere, all told, about 27,000 victims, of which nearly6,000 died. In New York City there were some 9,000people suffering from the disease, of which 2,000 died,while most of the survivors were paralyzed to some extent.Large numbers of people, terrified at the way in whichthe illness was spreading, tried to leave the city, and therewere huge queues waiting at the booking offices of allthe main railway stations. The city authorities, afraid thatthis might spread the disease to other parts of the country,announced that only people who could provide a medicalcertificate that they were free of polio would be allowedto leave.

As Jonas read all this, he pondered the problem anew. He read newspaper cuttings that had been filed in the collegelibrary. Some of them had the most fantastic theoriesabout the cause of polio. One paper announced that it wasspread by cats—and went on to say that 215 cats had been“arrested” in the worst-stricken area of Brooklyn. Anotherpaper remarked: “Cats and dogs spread disease; but whatabout doctors’ beards?”

In spite of all this, there was no satisfactory explanation of the cause of the 1916 outbreak. In the end, it faded awayas suddenly as it had begun. The cause of its start was notunderstood, and the cause of its end was just as mysteriousto the medical men of the time.

Some Swedish doctors had been working on the theory that polio was spread in the air, and that the virus mighttherefore be present in the mouths or the noses of thepatients. Dr. Flexner, the first American to study thedisease thoroughly, showed that there were people whom hecalled “carriers”, who, while they might not be obviouslysuffering from polio themselves, would be capable of givingit to others. Dr. Flexner thought that these carriers mighthave had a slight attack of the disease which they knewnothing about, and would then be immune to futureattacks. They might then have the virus in their bodieswithout realizing it.

This report of Dr. Flexner’s excited Jonas Salk very much. If people would have some sort of immunity to a diseaseafter a mild attack, might this, he wondered, provide aclue to a solution of the whole polio problem? As he wasstill a student, he was not, of course, in possession of knowledge deep enough to answer this question. But as he walkedthe busy streets of the city, he pondered it nonetheless; andas he went about his business as a laboratory technicianin the vacation, the thought frequently in his mind wasthis matter of viruses, and their ability to infect humanbeings.

Another point which was much discussed in the early literature of the subject was whether there was one kind ofvirus which caused a particular disease—or were thereseveral? Dr. Max Theiler of the International HealthDivision of the Rockefeller Foundation was the person whogave the first hint here. Dr. Theiler used white mice insome of the experimental work which he was carrying out.Dr. Theiler’s laboratory assistant, who had, among hismany other tasks, to look after the mice, was called George.And one day George found one of the mice which did notscamper about, as did most of the others in the cages. Itsat down on the floor of the cage, and seemed to be unwilling to move, which was something very unusual withsuch a lively little creature as a mouse.

Looking at it thoughtfully, George prodded it with his finger. It just hopped clumsily from one side of the cage tothe other. George told his chief what had happened, andDr. Theiler examined the mouse. It was suffering from agood deal of paralysis in its legs; that was why it had beenso slow-moving.

Dr. Theiler realized that this was important. He killed the mouse painlessly; then he took some of its spinal cord,made it into an emulsion, and injected some of this intoother mice. Within a week of the injection these miceshowed symptoms of paralysis. There was therefore a kindof mouse polio. Soon Dr. Theiler was able to show thatwith mice, too, there were carriers—apparently healthymice which could transmit the disease to others. The viruswhich he had found he called the G. Strain of Theiler Virus—the “G.” being added in honor of George, the laboratory assistant, but for whose work the discovery mightnever have been made.

As soon as he had heard of this, Jonas had something else to think about—the idea that polio might not be onedisease, due to one strain of virus. It might be a term thatwas applied to several diseases, all of which had verysimilar symptoms.

So when he graduated at City College, Dr Salk had many ideas in his mind. Some of his friends and colleagues wereat once going into practice, starting as doctors in towns andcities, small and large, throughout the United States. Fora time, he wondered what he would do with his life. Thenhe came to decide that the work of a general practitioner,however interesting and however valuable, was not reallywhat he wanted. He talked his problems over with hisfather.

“I don’t really want to be an ordinary doctor,” he said.

“Then what do you want to do?” Daniel Salk asked.

“I want to find out something of the causes of disease,” explained his son.

“But how can you do that?”

“If I’m lucky I can get a research fellowship.”

His father looked puzzled. “What is a research fellowship?” he asked. “How do you get paid? What do you live on?” Mr. Salk did not want to force his son to takeon work in which he was not interested. On the otherhand, he knew that pure idealism, without any thought ofmoney, was not very practical. He was not wealthy; itwould be necessary for Jonas to support himself, now thathe was qualified with his B.S. degree.

Jonas was able to reassure him, however. Any post in research would be paid; though it would not be well paidin comparison with a post with some industrial firm. Hewould not be earning anything like as much money as mostof his fellow-students practicing medicine in some townor city. But he would be doing the work in which he wasreally interested—and he would be doing something whichmight help to advance medical research.

He read in one of the medical journals that there was a vacancy for a research fellow to study chemistry (in particular the chemistry of proteins) and experimental surgery.This vacancy was at the New York University School ofMedicine. It was therefore very attractive to Jonas. Forone thing, he had already taken considerable interest in thechemistry of the substances called proteins—the real basis,it would seem, of living creatures. And the post was inNew York, the city which had always been his home.

One of his fellow-students, going to take charge of a prosperous medical practice, said to him: “Jonas, why onearth do you want to spend your time studying the chemistryof the proteins? No money in that, you know. Why doyou do it?”

Jonas smiled a quiet smile, and answered: “Why did Mozart compose music?”

For him, the thing was as simple as that. There was a task in life which he wanted to carry out—and he wasprepared to allow nothing to stand in his way. He feltimpelled towards research—and if he was to understandanything about the mysterious viruses which had so fardefeated most of the medical men who had tried to studythem, he would have to know something about the proteinsubstance on which these viruses flourished. A researchfellowship in chemistry and surgery seemed to be ideal; andwhen he was interviewed by the Board in whose hands theawarding of the Fellowship lay, he felt very nervous. Onthe outcome of the interview his whole future might welldepend—for if he failed to get it, he might be driven backto some task which did not at all interest him. He might, infact, be driven to take a dull routine job by the merepressure of the need to earn a living.

But he need not have been nervous. Professors have a reputation for being unpractical and absent-minded, butwhen they have the responsibility of choosing a man toundertake a task of research they have a way of pickingthe right man for the job. And in 1934 they picked JonasSalk.





CHAPTER TWO

RESEARCH FELLOW

There is a difference between the ordinary student, studying for his first degree, and the research man, beingpaid—though not paid highly—for doing work in someregion of science that has never before been thoroughlyexplored. It did not take Dr. Salk long, after his appointment as Research Fellow at the New York UniversitySchool of Medicine, to find out that he had moved into acompletely different part of the medical world. No longerdid he hear men talk of practice in one part of the countryor another, comparing conditions and prospects in Floridawith those in California, or asking if Chicago was a moreexpensive place to live in than Cleveland. All that sort ofthing seemed of very minor importance among the researchstaff. Now the main concern of the men with whom helived day by day was the way in which new methods ofdiagnosing and treating diseases were being worked outin many countries of Europe and America.

Sometimes they would talk of new ways of preventing diphtheria—notably the immunization treatment which wasbecoming more and more generally accepted. Sometimeshe would hear some leading surgeon discussing a new anddaring technique for performing a difficult and dangerousoperation. Sometimes they would delve even deeper—andthis is when Dr. Salk would prick up his ears—and considerthe basic chemistry of the proteins out of which the humanbody is built.

These conversations he thought the most fascinating that he had ever heard. For a good while he did not dare to joinin; as the most junior of all those present, he felt that hecould not intervene in a conversation; he could just sit backand listen to everything that the others had to say.


There was at last, however, an occasion when he asked a question. This was when one of the leading medical menwas talking about viruses.

“I feel, you know,” this man said, “that we shall never succeed in solving these problems until, somehow, we canspend a lot more time and money on the job.”

“What sort of problems?” said Jonas Salk.

“Understanding how to prevent—or how to cure—a typical virus disease,” explained the first speaker. “Influenza, now—is it one disease, or many? We don’t reallyknow. And if we don’t know the answer to as simple aquestion as that, how can we hope to find a cure? Orinfantile paralysis—polio, as they call it. How can wepossibly find a cure for it unless we are dead certain of itscause, of how it is spread and of the best way of preventingthat spread? We don’t know—and why don’t we know?Because, with the best will in the world, there isn’t enoughmoney devoted to these things.”

“What about the President’s work?” asked one critical listener. Here, again, Dr. Salk listened carefully.

“You go and read how the President caught the disease himself,” said the first man. “If you do that, you will seethat there are still a whole heap of unanswered questionsabout it all. We’ve got to find the answers to thosequestions.”

The conversation moved on. But Dr. Salk’s imagination had been touched. When he next got an opportunity ofvisiting the medical library of the University, he made apoint of looking out what could be found of the illness ofof the President of the United States.

This illness had occurred to Franklin D. Roosevelt in 1921, when he was at a summer holiday home in Canadaat Campobello, New Brunswick. Mr. Roosevelt had asmall boat there, which he was sailing on a rough and stormyday. He stayed at the wheel of his boat—the Sabalo—forseveral hours, fighting the storm in its very teeth. The nextday there was a new boat—the Viro—to try out. Again itwas stormy, though not as bad as the day before. Mr.Roosevelt got very wet during these little voyages, thoughhe was a skilled handler of a boat, and he did not let thestorms upset him. On the way back from his sail in theViro one of his friends spotted a fire starting in a nearbywood, where some careless person had dropped a cigarette-end. The men landed, took huge switches of brushwood, and fought the fire. It was a long and difficult task.The flames almost defeated them more than once; butthey gradually succeeded in stamping and beating themout.

Roosevelt’s sons were with him. When the fire was finally under control, they all felt very hot. A swim wassuggested, and they found the cool water very refreshing,after all their efforts at fighting the forest fire.

After the swim they came ashore, to find that there was a huge batch of letters awaiting Mr. Roosevelt. At this timehe was a prominent lawyer, and when he had left for thisholiday there had been a number of outstanding cases,about which he had asked his partner to write to him assoon as decisions were reached. These cases were detailedin the letters which were now arriving. Franklin Rooseveltsaw at a glance that some were interesting and important;so he sat down to read them. He was dressed in a wetswimming suit; he just wrapped a towel around him, notbothering to rub himself dry.

It took him half-an-hour or more to read the letters and to digest their contents. He did not give the matter of hisdamp bathing costume any thought; when he had finishedreading his letters he went indoors, had a rub-down with arough towel, and then got dressed.

The next morning he had a heavy cold, with a touch of fever. He paid no attention to this until he felt a curioussensation in his legs.

An American doctor—Dr. Keen of Philadelphia—was on holiday in the neighborhood. Mr. Roosevelt knew himslightly, and sent one of his sons around to see if the doctorwould call, examine him, and advise him as to this curiousillness. When Dr. Keen duly arrived, he was soon veryworried. He made his patient move his legs, and was morethan a little alarmed to find that this movement was verystrictly limited, and that such movement as could be broughtabout caused a good deal of severe pain. The doctor hadno doubt now that this was a case of polio. The odd thingwas that while there were a small number of cases—ahundred or so—in New York, there were none at all withinmiles of Campobello, where the Roosevelt family had nowbeen on holiday for several weeks. If it did indeed turn outto be polio, it would be a totally isolated case, and it wouldnot be easy to decide where it had come from.

However, there was no doubt that it was acute polio, and in a severely paralytic form. Mr. Roosevelt was at oncetaken back to hospital in New York where he could havebetter treatment than was possible in a fairly isolatedcountry district.

Mr. Roosevelt was in good general health—his heart and lungs and blood circulation were good. But he was helplessill his paralyzed state, and learned to walk only monthslater. Even then, he had to use crutches. Indeed, for therest of his life he was never able to walk without some sortof artificial assistance.

It was clear enough to Salk what that doctor had meant, when he had said that there were certain problems here—problems which the medical men had not even started tosolve. To begin with, it was usually said that infantileparalysis (as it was still usually called) was an infectiousdisease, which could become an epidemic, if not carefullywatched and controlled. But here was one isolated case ofthe disease at its worst—one case, with not another reportedcase within many miles. Why?

Secondly, there was the association of the case with such changes in temperature as might be expected to cause acommon cold, or even an attack of influenza (another virusdisease). Was Mr. Roosevelt’s paralysis due to his sittingabout in a wet swimming costume, for half-an-hour or so,while he read his letters?

Finally, there was the association with water. Mr. Roosevelt had been very wet, as a result of sailing in stormyweather; then he had fought the forest fire, getting veryhot; finally, after a swim, he had sat about, reading hisletters, and had not changed into dry clothes. Had thesethings anything to do with the fact that the polio virus hadattacked him? Jonas recalled that in the report on that firstpolio epidemic in the Otter Creek valley, the local doctorwho had studied the case had stated that a large number ofthe cases had occurred close to the river. Was there anyassociation of polio with rivers and stretches of water? Itwas not easy to say; but Jonas thought that there was atany rate something a little suspicious about this. Yet itshould be recalled that nothing had been said on theselines with regard to any other epidemic which had beenstudied—nor had he seen any suggestion of the sort in theaccounts which he had read in the medical literature ofAustria, Sweden, and other countries.

At any rate, one good thing had come from the fact that polio had attacked a man so much in the public eye. Mr.Roosevelt himself took up strongly the need for extensivework by medical men everywhere on the problem, and in1934, at about the time that Jonas Salk started his researchwork at New York University, the President (as FranklinD. Roosevelt had then become) set up a Commission forInfantile Paralysis Research. In a short time no less thanseven hundred million dollars were at the disposal of theCommission.

Soon it began to look as if one of the problems was solved—the problem of finance. Thanks to the President, there wasnow plenty of money available for research; but there stillremained the problem of the way in which the research wasto be carried out.

While he was working at quite different matters in the New York University Medical School, Jonas Salk quietlystudied reports of what others were doing in the way ofresearch on polio and other virus diseases. PresidentRoosevelt had visited Warm Springs, Georgia, where somepolio patients, helpless cripples as a result of the disease, hadin part regained their muscular strength by frequentswimming in warm water. Roosevelt himself put muchmoney into this, and the papers came out with headlinesabout people who were swimming back to health. However, it did not seem to be successful in a sufficient numberof cases to cause it to be regarded as a treatment worthstudying at great length or using generally.

Then one day in 1936, when his work on the chemistry of proteins was progressing satisfactorily, Jonas Salk read withgreat excitement an account of some work that had beendone by a bacteriologist in Stanford University, California,right away on the other side of the American Continent.This man—Dr. Edwin Schultz—had worked along linesalready considered by others. It had been shown thatinfection by the polio virus sometimes came through thenose or the throat, and Dr. Schultz wondered if it wouldbe possible to spray the nose passages of animals (and, forthat matter, human beings) with a substance that wouldprevent the polio virus from developing.

It was known that the virus eventually attacked the nerves of the spinal cord; it was, in fact, the destruction ofsome of these nerves by the virus that caused the paralysis.So if the virus could be stopped at the point at which itentered the body it would not reach the spinal cord at all.

Accordingly, Dr. Schultz had experimented with a number of chemicals of one sort and another, spraying thenostrils of monkeys with them, and then trying if it waspossible to claim any sort of protection against the poliovirus. The common substance called alum was at firstfound to be most successful—and at one stage it wasthought that nearly three-quarters of the animals so treatedwith alum were free from infection.

Alum was then tried out on human beings. People were provided with sprays, and were taught to spray the alumsolution into their own noses. It did them no harm; theyusually found that it brought on fits of sneezing, but otherwise it did not even cause any discomfort.

The President’s Fund was now thrown into the balance; Dr. Schultz was granted enough money to finance thecontinuation of this line of study. Scores of differentchemicals were tried out. In the end Dr. Schultz foundthat the most successful of all was a compound of the metalzinc. This was zinc sulphate. Dr. Schultz thought thatthe virus probably penetrated through the nerves of thenose, got into the nervous system, and so in the end reachedthe spinal cord. The nose is lined with protein, and Dr.Schultz’s theory was that the zinc sulphate formed a protective covering over these proteins, so preventing the poliovirus from reaching the nerves at all.

Some monkeys which had not been given this nose-protecting spray were killed, and their bodies studied, in an effort to find out how the virus moved through theirnerves. If the nerves of the nose were cut, it was thenclaimed that, while it destroyed the sense of smell, eveninjection of virus into the blood of monkeys did not givethem the disease.

The experiments seemed very useful, and seemed to point to a fairly easy way out. But Dr. Salk by this time had cometo see that there was rarely an easy way out of a medicalproblem. He was not therefore altogether surprised whenthe first full-scale test of the nose protection method—it tookplace in Canada, where there was a considerable epidemicof polio around the great city of Toronto—producedresults which suggested that, even though infection throughthe nose might produce some of the cases, that there mustbe other forms of infection as well. In fact, it was only in acomparatively few cases that the nose was the source ofinfection; so Dr. Schultz’s work, while it had at one timeseemed to be a possible solution of the whole question, wasnow shown to touch only one small part of it.

Meanwhile, many people had been thinking of possible injections to deal with polio. Many diseases—notablysmallpox, once the scourge of the world—appeared to havebeen largely stamped out by means of a vaccine. It seemed that many diseases might be prevented by stimulating thehuman body to manufacture what is known as an “antibody”—a substance that attacks and destroys the germ orthe virus which is the cause of the disease. The substancewhich produces this antibody is usually either a mild formof the disease itself, or a related disease, which can producean antibody effective to fight more than its own kind ofgerm or virus.

Dr. Salk, of course, knew the theory of this; he had learned it quite early on in his career as a student at CityCollege. Now he found that it had been taken up by anumber of people—notably Dr. Kolmer of Temple University, Philadelphia. Dr. Kolmer had found mention in themedical papers of as long ago as 1910 of possible antibodieswhich developed in the blood of polio victims. Now hewondered if it would be possible to stimulate the manufacture of these antibodies by some injection.

The task of a doctor, studying the cause and cure of a disease, is very different from the task of a chemist, studyingthe way in which some substance behaves in a test-tube.The chemist, if his experiment goes wrong in some way, cansimply throw the contents of his test-tube down the sinkand start again; the doctor, if he is working on the wronglines, may find that he has killed a patient. The problemwhich loomed large in the minds of all those who werestudying polio, its prevention and its cure, was how tocause the antibodies to be manufactured in the blood ofpatients without causing the patients to fall victims to thedisease. With some other diseases, it had been foundpossible to stimulate the antibody manufacture withoutactually using the germs of the disease itself; and for atime a number of doctors tried this with polio—thoughwithout any success. To inject live virus into the veins of ahealthy person was taking a terrible risk—and no medicalman, however keen on perfecting his way of studying polio,dared to do it.

To begin with, then, when this problem of stimulating the production of the antibodies was approached, it wasdecided again to use monkeys for the experiments. Oncemore material was taken from the spinal cord of monkeyssuffering from polio; this, it was known, could give thedisease to healthy animals; but could it be so treated thatit would produce antibodies without causing any kind ofparalysis? This was the problem.

Dr. Kolmer of Philadelphia described the work that he was doing along these lines in a series of articles in a medicalpaper, which Dr. Salk read with great interest.

He found that the virus could be weakened, though not killed, by mixing the virus-containing extract with chloroform, or with a substance called sodium ricinoleate—theactive principle of castor oil. The virus extract, whenmixed with either of these things, could be injected intohealthy monkeys without producing the familiar symptomsof paralysis; the weakened virus, too, seemed to producethe antibodies in the monkeys’ blood. A monkey whichhad been injected with the weakened virus, mixed withchloroform or the castor oil extract, could later on begiven a dose of full-strength virus without falling a victimof the disease. Dr. Kolmer, indeed, felt so sure of the valueof this form of treatment that he actually injected his ownchildren with some of the weakened virus.

This was in 1935, when Jonas Salk had been working in his research job for about a year. His work was not directlyconcerned with any of these experiments, but he read whatwas published about viruses with increasing interest. Hemade up his mind, in fact, that if a post with such a researchgroup should fall vacant, he would try with all his might tosecure it.

Nearer home, in New York, two doctors were working along quite different lines, and Dr. Salk more than oncemet them and discussed what they were thinking. Dr.Maurice Brodie and Dr. W. H. Park of the New York CityHealth Department felt that the use of a live virus, eventhough it might be much weakened, was a dangerous thing.Nobody, they felt, knew enough about the way in whichviruses worked to be quite sure of what was going on. Theytherefore proposed to kill the virus before injecting it.They said that the dead virus would provide, at any rate,some measure of protection from infection. Dr. Brodieasked for volunteers to try out the dead virus injections,from among the members of the staff of the Health Department. Six people volunteered; they were injected, andno bad results followed. But Dr. Brodie admitted that thetest was really too small for there to be any certainty aboutthe result.

Meanwhile, the Philadelphia treatment of weakened virus-injection had been tried out on a fairly large scale,when some thousands of patients were given a dose. Somecases of paralysis followed, though it was thought that thesepatients might have caught the disease before the injectionwas given.

Dr. Salk pondered these things. Then he read of a great national meeting of the American Public Health Association, held at St. Louis. He would have loved to attend thatmeeting, but a comparatively unknown research man atNew York University could not expect to be invited tosuch a gathering of the experts. Moreover, it would cost agood deal in time and money, and he could not expect tobe given either leave or financial assistance to attend ameeting with which, in his official capacity as a researchfellow, he would not be supposed to have had any directinterest.

He saw with growing excitement that at this meeting at least one leading expert—Dr. Thomas Rivers of theRockefeller Institute—said that not enough was yet knownabout viruses, how they grew and multiplied, to enabledoctors to be certain of what they were doing. Someviruses, such as one which caused a disease of tobaccoplants called tobacco mosaic, were exact chemical substances. They could be analyzed; they could be prepared ascrystals. Others seemed to be very complicated proteins,and would not grow outside some animal or plant. Hethought that it was a mistake to say that anyone could becompletely protected against disease by any kind of exactconcentration of some antibody in the blood of a patient.He pointed out that the polio virus attacked only the nerve-cells of patients. Any antibody which might circulate in theveins or arteries of human beings did not, in actual fact,reach the nerve-cells at all.

Dr. Rivers also pointed out something which had already been thought about by many people (including Dr.Salk), and that was that a disease like polio attacked only atiny minority of the people of the world. The vast majorityof people did not get it at all, which looked as if largenumbers were naturally immune to the disease. The reasonfor the immunity was not known. In fact, doctors weremore ignorant than they were, as a rule, ready to admit.The end of the conference was a call to both Dr. Kolmerand Dr. Brodie to cease using their vaccines on humanbeings until more was known about the nature of viruses.Their work was thought to be valuable; but there was stilltoo much danger if the vaccines were widely used on humanpatients.

Dr. Salk was especially interested in Dr. Rivers’s revelation that some of the viruses seemed to be highly complicated proteins; was he not already working on proteins?

As he went about his day-to-day work he often talked these problems over with Dr. Thomas Francis, who was hisimmediate chief.

“I think,” Dr. Francis said to him one day, “that we made a mistake in concentrating so much on polio. Poliois a killing disease, and if a doctor makes an error, he maykill a patient. Why not start by working on some virusdisease which does not kill?”

“What sort of disease do you mean?” asked Dr. Salk.

“Influenza, say. Influenza is a disease which causes thousands of people to be ill every winter; it loses millionsof working days to commerce and industry. If someonecould produce a vaccine that would prevent influenza, avaccine which could be given easily and cheaply to thewhole working population every winter—it would be agodsend. And it would be a very paying proposition, too,”added Dr. Francis with a grin. “Any one of the big chemicalfirms would take up manufacture of such a vaccine on alarge scale.”

Jonas Salk thought about this. For a good deal of this time—from 1934 to 1939—he had been doing the interestingresearch work on proteins and their chemistry which gavehim a deep understanding of how medical and chemicalresearchers did their job. It had no direct connection withthe discovery which was eventually to make him famous;but it did give him a real understanding of scientific research,which was to be of great importance in the future. He alsodid some more directly medical work in New York.

In 1939, however, something very important happened in his personal life. He had met Donna Lindsay, a socialservice worker, in his occasional visits to various servicecenters in New York. Since those student days when hehad helped at boys’ camps, Jonas had retained his interestin the efforts being made by various voluntary organizationsto help the poor and the needy; and on several occasionshe had noticed this dark, lively woman, doing worthwhilework in difficult conditions. While a student, he had beentoo busy, and too much concentrated on the task of fittinghimself for his life-work, to think very much about girls.He had gone to student dances and similar functions; butno one there had impressed herself enough upon hisimagination to rouse more than a momentary interest inhis mind.

It was different, however, with Donna Lindsay; when he was away from her, he found himself thinking more andmore about her. And on June 9, 1939, Jonas Salk andDonna Lindsay were married.

Dr. Salk was by now taking his place in one of the greatest of all the medical schools in America. The NewYork University College of Medicine, with its tall impressive buildings on Twenty-Eighth Street and First Avenue,was a well-known part of the metropolitan landscape ofNew York. It had as a valuable connection the BellevueHospital, where patients of all kinds were treated, and therewere parts of the College and the Hospital where specialistsof many types could get training and valuable experience.Bellevue Hospital was the largest of the twenty-six Municipal Hospitals of New York City, and had accommodationfor over two thousand patients. It was a proud day for Dr.Salk when he saw, in the Official Bulletin of the College,his own name appearing (though in quite a modest position)as one of the “Fellows” who had done research work there.This was in the booklet published with its announcementsfor the 1938-39 Session, which was dated March 26, 1938.Now all his ambitions were justified; he was in a positionto do worthwhile work, and to hope that he might be ableto extend the bounds of medical and surgical knowledge.





CHAPTER THREE

YEARS OF CHANGE

In 1939, then, two very important things happened to Jonas Salk. He was married, and the University of NewYork awarded him the degree of Doctor of Medicine, inrecognition of the valuable research work that he hadcarried out in its Medical School. The time had come, hethought, for him to leave the rather subdued atmosphere ofa research laboratory, with its test-tubes and its samples ofgerms and viruses, and to take a more active part in thework of the medical world.

Later he often felt that, while his work at the New York University School of Medicine had been interesting—indeed fascinating; and while it had given him an insightinto the way in which Nature worked, there was a kind ofaloofness about the whole affair, which might have beendangerous had he gone on with it for much longer. Duringpart of his period in the School of Medicine he had workedon bacteriology, studying the germs which cause manydiseases. So when he left in 1939 he had a wide knowledgeof the proteins which build up life and the germs whichdestroy it. He had, too, his special interest in the viruseswhich are so much smaller than germs, and which aretherefore that much more difficult for the doctor to dealwith.

The Mount Sinai Hospital in New York had advertised in the medical journals for a doctor to specialize in dealingwith certain infectious diseases; and it was here that Dr. Salk went in 1939, when his M.D. degree had providedhim with the qualifications for filling the highest possiblepositions in the medical world.

It was a fine place—a hospital with nearly a thousand beds, with a fine research department, chemical laboratories,and other departments studying all kinds of ways of dealingwith disease.

Started in a fairly small way, as “The Jews’ Hospital in New York,” in 1852, it had soon been decided that itwould treat all patients, not only those of the Jewish religion and race. Its name had been changed to “TheMount Sinai Hospital” in 1866, to make it clear that itserved the community without any distinction of race orreligion.

It had occupied various buildings on various streets in New York over the years. When Dr. Salk went there towork it had a commanding position, along Fifth Avenueand overlooking Central Park. It was a delightful placein which to work, and he was sure that he would be happythere, that he would find worthwhile tasks to do.

He found that the hospital was well equipped in every way. It was, too, interested in all kinds of good works, notalways done by hospitals. In 1933, for instance, when NewYork was faced by the problem of thousands of unemployedpeople, because of a great world slump in trade, the hospitalhad started what it called a “Social Service Workroom,”where unemployed people might be given some aim inlife. In 1938 a blood bank was started, so that there wouldalways be blood available for transfusions if a patientneeded these urgently. It published a journal, which wentto universities and medical schools all over the world. Ifhe made any useful discoveries, Dr. Salk knew, they couldbe published in this journal, so that his new knowledgewould soon be shared with medical experts throughout theUnited States, and in other countries as well.

He had enjoyed his work at the New York University School of Medicine; it had been good work and valuablework; but he was sure that in the Mount Sinai Hospital,surrounded by the hundreds of doctors and nurses who wereon its staff, he would be much more closely in touch withthe people who were suffering from various diseases, andso would be in a way inspired to do more directly usefulwork than he had been able to do up to now.

It took him some time to get to know his way around the tall buildings; it took him some time, too, to get to knowall the men with whom he would be working. There weredoctors who spent most of their time in the wards; therewere research assistants, busily occupied in the laboratories;there were nurses and surgeons, with whom he might nothave much direct contact, but to whom he liked to talksometimes, when he relaxed over a cup of coffee, after aheavy morning’s work.

The life was in many ways new to him; yet the work that Dr. Salk did at the Mount Sinai Hospital had much todo with what he made of his life, after he had moved on toother places. It was in New York that he got his first realtaste of what it meant to be a medical research man, notjust in a laboratory, studying germs and viruses as a chemiststudies his chemicals, but studying them where peoplewere actually suffering from the effects of these germs andviruses in their blood. It gave a sense of urgency to allthat was being done, since there was always the knowledgethat a research task done in a few days, instead of a fewweeks or months, might save lives.

Years afterwards an associate of Jonas Salk’s said: “You look at him when he sees a paralytic case, and you can seehim thinking: ‘ This can be prevented!’”

That feeling was often to come to Jonas Salk—and the first sense of it undoubtedly came to him in those daysof 1939-40 when he was working at the Mount SinaiHospital.

The war in Europe had broken out; but as yet the United States had not become directly involved in it. Dr. Salkread of the war in Europe; he read of it sometimes withimpatience. The task of humanity, as he saw it, was tosave life, not to destroy it; and it made him angry to see somuch of the world concentrated on destruction.

However, in his day-to-day work at Mount Sinai Hospital he was helping to save life. He walked throughthe wards, chatting to patients, hi the hospital laboratories,he examined specimens of blood under the microscope,trying to identify the germs which were there, and decidingwhat was the best treatment to be given to the patients whowere now under his care.

Indeed, all through the war Dr. Salk continued to do valuable work in the hospitals of America. It was, someonesaid long after, a good thing for the health of the world thatthe authorities had not sent him abroad as an army doctor,as they might so easily have done, for his special genius, aswas soon to become obvious, lay not in the routine ofdealing with individual patients, but in seeing beyond theproblems of the individual to the deeper problems of thecause and the cure of disease.

Yet the individual patients sometimes worried him. Even when he came home to the flat which he now shared withhis wife, he still had in his mind some problem that he hadbeen dealing with that day in the hospital. One conversation on such an occasion became quite a family joke, to bewritten down, years afterwards, by a reporter in search of a“human interest” story about the Salk household.

His wife was telling him something about the day-to-day affairs of the household. She looked at him suddenly, andstopped speaking in mid-sentence.

“Why, Jonas,” she exclaimed, “I don’t believe that you are listening to me at all.” She had noticed a faraway lookin his eyes, which told her that he was mentally concentrated on some problem of work at the hospital.

He grinned his cheerful grin. “My dear,” he said, “I’m giving you my undevoted attention.”

In spite of the heavy pressure which was now being piled upon him—in spite, too, of the fact that, while doing muchday-to-day routine work in the hospital, he was also continuing some research work in the laboratories—Dr. Salkplayed an exciting, if sometimes erratic, game of tenniswhenever time could be found; he also took up golf, forhe knew that one of the dangers of a man doing a difficultjob that absorbed all his attention was that he might not beable to keep physically fit. And he always felt that a manwho was not physically fit would not be mentally fiteither. He himself, therefore, conscientiously kept himselfin a state of fitness, dragging himself away from the laboratory at times, when he would have preferred to have continued to work there.

He still read of the work which was going on, all over the world, in the effort to solve the difficult problems of thevirus diseases. There was, all the time, more money beingmade available in the United States for the study of polioand its prevention. With the aid of this fund polio studyunits were set up in many American universities and schoolsof medicine. At Yale University a strong team of researchmen, under Dr. J. R. Paul, studied the problem of whetherpolio was due to one virus or to a number. Their reports,too, were read as they came out by Jonas Salk, and putinto a kind of pigeon-hole in his mind.

Another place where valuable work was being done was at the Michigan Department of Health, where Dr. DavidKramer was extending what was already known about theperson who was a carrier of the disease. In an orphanageDr. Kramer studied children, healthy and diseased. He wasable to show that there were healthy children who carriedthe polio virus; he even found that a nurse on the staff of theorphanage was a polio carrier, though as far as she knewshe had never shown any of the ordinary symptoms of thedisease. This was one of the mysterious things about poliowhich doctors felt they would have to clear up before anyfinal preventative could be worked out.

Detroit, the largest city in the state of Michigan, was becoming a valuable center of virus research. Dr. Kramer’swork on polio carriers there was providing doctors everywhere with valuable information; and in 1942 Dr. Salk wasoffered a post by the University of Michigan. A virusresearch unit had been set up there—not dealing only withpolio, but with virus diseases generally, and one of thefirst men to be appointed to the staff of this unit was Dr.Thomas Francis, under whom Dr. Salk had worked in hisdays at New York University.

Dr. Francis was building up the staff of his research department; he therefore at once thought of young Dr.Salk—now twenty-eight years of age—as a possible recruitto help with the work that was going on. He wrote to himin New York, and asked if he would care to come and helpwith the work that was being done in Detroit. The virusresearch unit there was working on what had long been afavorite project of Dr. Francis—the production of vaccineswhich would protect people from the annual visitation ofinfluenza. It was thought that if a satisfactory vaccine couldbe found, it might be produced on a commercial scale,and might then be used to save much illness every winter.

This was, indeed, the scheme about which Dr. Francis and Dr. Salk had talked some years before. But now, in 1942,it seemed to be within reach. Dr. Francis therefore askedDr. Salk if he would be prepared to leave his post in NewYork and come to Detroit to work there.

It was not an easy decision to take. Jonas Salk had spent practically the whole of his working life in New York; hewas at home there; his life had been bound up with itsfamiliar streets. Moreover his wife, too, was a New Yorker,feeling at home in the great city as she might never feelelsewhere. It was with some trepidation that he asked herwhat she thought he should do in response to Dr. Francis’ssuggestion.

“You want to do this job, Jonas?” she asked.

He hesitated. “It’s just the sort of chance I’ve been waiting for, my dear,” he admitted. “But it means leavingNew York and moving miles away. It means leaving ourfriends at Mount Sinai and making a home in a strange city.It means ...”

“It’s doesn’t matter what it means,” she interrupted him. “If this is the job you want to do, we’ll go.”

That settled it; and the next few weeks were hectic. They had to wind up all sorts of arrangements that they hadmade in the past few years. Dr. Salk had to make sure thatsuch work as he was doing at the Mount Sinai Hospitalcould either be brought to a satisfactory end, or so roundedoff that it could be continued by someone else, appointed indue course to take his place. A research worker cannot justwalk out of his job, as an ordinary office worker can, andknow that whoever may follow him can just pick things upand carry on. He has to leave things in a state so tidy thathis successor can see exactly how to pick up the threads.It is no use leaving loose ends. So Dr. Salk found his workgetting increasingly difficult during those last weeks in NewYork.

At home in his apartment, too, Mrs. Salk was working hard. Moving in a country the size of the United States isapt to be a difficult and expensive business. If a large amountof furniture has to be moved over long distances, it issometimes advisable not to bother to take it but better tosell most of it, and buy fresh furniture in the new homewhen it is found. Yet their New York apartment hadbeen their first home together, and Mrs. Salk could notfind it in her heart to get rid of all the items which she andher husband had so enjoyed buying, when they had beenfurnishing their home before their marriage. Everyone hassome sentimental attachment to some of the items of ahome—and the problem that the Salks had to face was todecide what to keep and what to sell. There were endlessdiscussions in the evenings, when Jonas came home fromhis daily work at the hospital; but by the time the day ofthe move had arrived, all these arguments went by theboard, forgotten in the excitement of taking up a new lifein a distant city. Apart from this, Dr. Salk was moreexcited than he had been for years, in that he was sure thatthe task which he was now going to undertake was something that would give him more scope and more interestthan anything which had hitherto occupied him.

On arrival in Detroit, he was met by Dr. Francis. In a matter of a few days he had settled in the laboratory whichhad been placed at his disposal, and was starting on thestudy of the virus, or viruses, which caused influenza. Thework was in many ways different from anything that hehad previous attempted, though some of it was based on thematerial which he had been reading for years past.

While Dr. Salk was doing this work, he continued to read about what other people were doing. It was in 1940,while he was still in New York, that there had burst uponthe American medical world the revolutionary ideas ofSister Kenny, the Australian nurse who had secured somespectacular successes in the after-treatment of patients whohad suffered from polio. Years before, Sister Kenny, in hernative Australia, had been told by a doctor that there wasnothing that could be done to relieve the pain of a sufferingchild. She had wrapped hot wool bandages—torn blankets,dipped in boiling water and rapidly wrung out—around thehalf-paralyzed leg of a polio patient, and had found that ina few minutes the child’s bitter crying stopped. It seemedthat the pain had been relieved. When she came to theUnited States, Miss Kenny was enthusiastically received.The American public was so conscious of polio, and itsshocking after-effects, that anyone who claimed to be ableto do something to relieve it was listened to with considerable respect. She demonstrated her treatment at theChildren’s Hospital at St. Paul, and the Minneapolis CityHospital in Minnesota. She was given an opportunity totrain others in her methods, and over a thousand doctorsand nurses received instructions from her.

Dr. Salk read all this with interest; he thought that it was a fascinating business, and that the treatment might wellbe good in relieving the after-effects of paralytic polio. Butthis, after all, was not what he was after. He wanted toprevent the disease being caught, which was something verydifferent from relieving its effects on a patient who hadalready caught it. Sister Kenny’s idea that the limbs, eventhough paralyzed, should be kept moving was somethingquite revolutionary in its way; most doctors said that thelimbs should be kept quite still. It seemed that limbs whichwere kept still got stiffer and stiffer, until they could not bemoved at all; whereas if they were moved in the way whichSister Kenny wanted, there was a good chance that theywould before long be usable again.

Yet Miss Kenny was not content with the practical value of her treatment; she thought that the success which hertreatment brought was enough on which to base a newtheory of the way in which the polio virus did its deadlywork.

She said that polio was not just a disease of the nerves, which were attacked by a virus. She considered that thevirus attacked the muscles, and added that this was why hertreatment, by keeping the muscles moving, made far greaterheadway with paralyzed patients.

While Dr. Salk admired Sister Kenny’s courage, he was sure that her theory of the disease was totally wrong. Ithad, he thought, been shown quite clearly that polio was adisease of the nerves, and that the virus was something thatparalyzed human beings by attacking their spinal cords.Therefore, he thought it was sure that the muscles could notbe the first part of the body which the virus attacked. MissKenny might be an admirable nurse; her massage and othertreatments might be—indeed, were—first-rate. As a way ofdealing with patients who had been paralyzed, her technique was good; but her theory was wrong, he thought,and she had little, really, to contribute to the argumentabout preventing the disease from getting a hold on men andwomen.

So he went back to his own routine, which might have seemed dull, but was nonetheless, he thought, valuable, inthat it was paving the way for a better understanding ofwhat viruses were and how they attacked the human body.

The first problem which was being tackled by Dr. Salk and Dr. Francis was, as has already been said, the problem ofinfluenza. The aim of their work was to find a vaccine thatwould prevent that disease from spreading, as it seemed todo in most countries, during the colder months of the year.He felt sure that if they succeeded in tackling this problem,the medical world would at once be better equipped totackle other virus diseases, including polio, which was thenastiest problem of them all.

It was a long and tiresome task. The old theory of a vaccine that should produce antibodies in the blood ofpatients was that on which their work was based. But theysoon found that, while this theory might be good enough,and while they could use extracts from the blood-stream ofpatients who had suffered an attack of influenza, and mighttry the effect of injecting these into healthy patients, protection did not always follow.

It began to look as if the influenza virus might be something a little more complicated than it had at first been thought. Perhaps, Dr. Salk told himself, there were a number of different kinds of influenza; perhaps one kind wouldneed one kind of antibody, and another a different one.

If this were so, the issue at once grew complicated. If a patient had to undergo half-a-dozen injections before hecould be sure of being clear of influenza for a few months,he might be very reluctant to have such a treatment. Hemight even prefer to take the chance of catching thedisease, thinking that this was less of a nuisance than a seriesof injections which might mean several attendances at ahospital or a clinic.

There was only one way of overcoming this difficulty, the doctors told themselves, and that was to try to combinethe various vaccines, so that a single injection by a mixturewould solve the problem. Then one injection might provide protection against a number of different kinds ofinfluenza.

While all this work was going on, the world had changed. The war had come home to the United States, and there hadto be faced the new problem of protecting Americansoldiers, sailors and airmen in many parts of the world fromdiseases which might be the old and familiar complaints,or might be something quite different. For Americanswere now scattered over the world, from the tropical areasin the Pacific where they were fighting Japan, to the frozennorth, where convoys of ships were carrying supplies toRussia, hard-pressed under the Nazi invasion. In 1944,Dr. Salk’s work on influenza vaccines was recognized by theauthorities of his country, and he was appointed to serve as aconsultant on influenza on the body that was known ratherclumsily as the U.S. Army Epidemiological Board. Thiswas a board of doctors who had the task of protectingAmerican soldiers against the worst effects of the manyepidemics that might be expected to strike in wartime.

Dr. Salk continued to work in Detroit; but more and more often he was asked to attend meetings in various partsof the country, when leading doctors of many states discussed the best way of preserving the health and the physicalfitness of the men who were fighting abroad. The work ofhis colleague and friend Dr. Thomas Francis was alsorecognized, and the two men were less and less in theirlaboratories, and more and more attending consultationson many of the new problems that the war was bringing inits train.

It may well have been that the war slowed up the work on the nature of the viruses which caused influenza, thoughmore than one vaccine was produced—some of them withconsiderable efficacy with particular kinds of influenza. Adoctor who is frequently flying hundreds of miles to attendconsultations and conferences has not the quiet and the calmnecessary to work on his research. He has, as Dr. Salk said,no time to think.

Mrs. Salk knew the worries and the anxieties that were his at this time—and knew them better than anyone else.Always a very undemonstrative man, Dr. Salk during thewar years tended more and more to retire within his shell,not allowing anyone outside a very small circle of closefriends to realize how he regretted having to neglect whathe felt to be his proper work—work which he knew to bevaluable and important—in order to give others the benefitof his advice.

But the war had to be won—and Dr. Salk gave all his energy to whatever task the government of his country feltthat he was capable of doing. He knew that the war couldnot last for ever; he was still a young man; and, he toldhimself, when the enemy was defeated, then he would beable to turn back to the task of solving the problem of thevirus diseases—the problem to which he had in a sensededicated his life.

He knew that he was fortunate in being able to continue to work as a doctor, while many of his non-medical friends,called up for service with the armed forces, were obliged toleave their chosen jobs and get on with the best cheerfulnessthat they could muster with the unfamiliar task of being asoldier.

Wars are in more than one respect wasteful things. So many important jobs have to be postponed during wartime. Dr. Salk found, as he used to say afterwards, that hewas putting many of his ideas into cold storage during thoseyears up to 1945. His work for the government, however,he knew to be worthwhile and essential. Only doctorscould look after the health of the troops adequately—and intime of war there are never in any country enough doctorsto go round. So, even though he regretted having to spendso much time away from his laboratory bench, Dr. Salkwas aware that the government knew better than he wherehis talents could be used in those difficult and dangerousdays. The decisions were sometimes a trifle hard to take;but, once they had been taken, he was content to abideby them.





CHAPTER FOUR

FROM WAR TO PEACE

When the long struggle came to an end, Dr. Salk was not the only person to heave a sigh of relief, to think that nowthe world would be more normal, and that all the ordinarypeacetime tasks could be taken up again, all the moreattractive because for a time they had been neglected orignored.

He had been appointed, in addition to his work for the United States Epidemiological Board, as a special consultantin epidemic diseases to the Secretary for War and theSecretary for the Army. These posts, too, involved him ina lot of traveling and a lot of thought; but he did notbegrudge the time spent in them, since he knew that here hewas doing work that a doctor should do—pointing out theway to prevent suffering and to save lives. At the end ofthe war, it might have been expected that he should berelieved of these responsibilities; but the government askedhim to continue, and he agreed. Indeed, he attended manyconsultations of one sort and another up to 1947, when thepressure of other work forced him to resign these officialposts once and for all.

At home, life continued smoothly and happily. He now had a family. Three boys were born to them in all—Peter,Darrell, and Jonathan—and Dr. Salk found the development of his boys fascinating to watch. He wondered sometimes if any or all of them would follow in his footsteps andbecome medical men. But, like most sensible fathers, he knew that he would accept whatever they decided, and letthem take up whatever work they wanted to do. Herealized from his own experience that the most importantthing in life was to get a job which one enjoyed. He hadchosen research—and he would be content if his boys in theend found jobs which would suit them as well.

His main task was still in the field of virus research; with Dr. Francis he still worked on the elusive general vaccinethat might protect humanity against influenza; but he stillstudied, night after night, the work that was being donein many places into the far worse disease of polio. It hadbeen thought, with the discovery of what were called thesulpha drugs, that a pill which would prevent polio mightbe introduced. The National Foundation for InfantileParalysis had asked Dr. Kramer to study the possibility ofthis, and Kramer, after more than five years’ work, doubtedits possibility.

Other medical research workers were studying the use of various chemicals which might be injected, and which mightprevent the onset of polio, or make it less severe if, after all,it attacked a patient. Every disease which is due to theinvasion of a germ or a virus has an “incubation period”,which is the length of time known to elapse from themoment of infection to the moment when the diseaseshows itself. It was thought that if some chemical substance could be found which would lengthen the incubationperiod for polio, this might mean that the hold of thedisease on the patient was being weakened.

In 1946 two teams of American doctors were workingon these lines, and Dr. Salk studied their work with interest. It was a new method of attack, very different from thaton which Salk was working; but he was never so full of hisown ideas that he was not prepared to see what othersmight do in a completely different way.

These two teams of medical researchers worked in New York and in the University of Minnesota at Minneapolis,nearly a thousand miles apart. The New York group contained old friends and colleagues of Dr. Salk, as it wasformed from the research staff of the New York UniversityCollege of Medicine. This team included Dr. Brodie, Dr.Earle and Dr. Ward, and as he read of their work Dr. Salkthought of the men he had known. In Minneapolis theleader of the team was Dr. Raymond Bieter.

Both groups worked with mice, which were now becoming more and more usual in polio research.

The main aim of both teams of research workers was to find substances (for the most part dissolved in oil) whichwould slow up the onset of the disease. The injection ofsolutions, in oil, of some rather surprising substances (forexample, potassium permanganate, familiar to all studentsof chemistry, and even iodine) seemed to have some effect;such substances certainly reduced the concentration of thevirus in the body of a mouse. And these doctors thereforebegan to wonder if it would be possible, in something likethe same way, to reduce the concentration of the virus inthe human body, thus making it less likely that the diseasewould spread—and, even if a person caught it, less likelythat it would kill him or paralyze him badly, if at all.

Salk heard of this line of work with interest; but he was far from convinced that it was in this direction that thesolution of the polio problem lay. Yet Bieter, at theUniversity of Minnesota, used a substance called benzidineon mice, and found that, while it did not entirely protectfrom the disease, it seemed to save about two-thirds of thevictims from the worst kind of paralysis.

The trouble was, of course, that the virus had not been isolated, or prepared in anything like a pure form. Biologists, indeed, have long argued as to whether a virus is atruly living thing, like a germ, or whether it is just achemical compound, which happens to cause a particulardisease. It has already been said in this book that someviruses, especially those which cause certain diseases ofplants, have been made, and have been shown to be chemicalcompounds, which can be analyzed, identified, and preparedin a pure state.

The polio virus, Jonas Salk knew, had not as yet been made pure in this way. There was, therefore, much doubtas to whether there was one virus or many. It had beenshown that it could in some cases be taken into the humanbody by way of the nose or throat—there was some truthin that work done in the past by those who thought thatinhaling infected air might cause the disease to spread—butthis was only a very small part of the problem. More ofteninfection came through dirt—especially the dirt whichcontained some of the waste products from the humanbody. So a great campaign, telling everyone to wash theirhands thoroughly after a visit to the toilet, was consideredto be an essential part of any effort to defeat the virus of thedisease. This of course, still remains true.

In those years just after the end of the war, then, Dr. Salk, while much of his mind was engaged in the great problemof polio, was working, with his colleague Dr. Francis, onthe not very different problem of influenza. The Universityof Michigan gave him every possible facility for this work;and whatever task he was engaged on he found it interestingand rewarding. But he knew in his heart that he would, inthe end, have to leave the influenza virus and concentrate onthe far more deadly virus of polio.

He therefore welcomed the opportunity which came in 1947, when he was invited to move once more, and to goto the University of Pittsburgh, where there had been setup a special medical research unit to carry out a three-yearinvestigation of virus diseases, their cause and their cure.

Once more there was the problem of a major move of the home. Once more there was the packing of preciouspieces of furniture, and the sale of those which were not soprecious. Once more Mrs. Salk had to be prepared to leavesurroundings now become familiar, and to settle down ina strange and distant city. She did not grumble or complain; she knew in her heart that the work which herhusband was doing was very important work and that it hadto take precedence over any personal preferences of her own.

The University of Pittsburgh, whither they were now going, and where they were to remain for many years, wasa very impressive place. It was, in fact, far more impressive,as far as its actual buildings were concerned, than any otherplace in which Dr. Salk had ever worked.

At its center was a vast building, known as the Cathedral of Learning—a 42-story skyscraper which towered abovethe city. Its classrooms, lecture theaters, and laboratorieswere on the most modern lines. It was surrounded bygrounds (what the American colleges call a “campus”)of more than sixty-four acres. There were some 1,600students, studying all sorts of subjects—science, arts, medicine, law. And as Dr. Salk made his way there, he thoughtthat he was fortunate indeed to be part of such a vast andpowerful team, tackling so many of the difficult questionswhich still puzzled even the best brains in the world.

The special investigation of virus diseases, which Dr. Salk was now to join, was an effort in which four Universitieswere to combine in operating—the Universities of Pittsburgh, Utah, Kansas, and South Carolina. It was one ofthe biggest research tasks that American medicine had everembarked upon, and it was hoped that it would lead to afar greater understanding of many problems, including thatof polio, and that of influenza, with which Salk had beenin the main concerned in recent years. The fact that he wasselected to be one of the team was an indication that themedical world of the United States now recognized hisgreat ability as a research worker, as well as his wide knowledge of viruses and their lethal work.

In Pittsburgh, which is the central steel-producing town of America, he found himself at first feeling a little unfamiliar,since never before had he lived in a great industrial city.With a population of nearly a million people, it was animpressive town; but there was a different atmosphere, adifferent outlook from New York or even Detroit, wherethe industrial area had been cleaner and more apart fromthe city proper.

Yet the problems of disease, the problems of life and death, are much the same everywhere; and, soon after his arrival,Dr. Salk found himself called in as a consultant on the staffof various hospitals. There was, for example, a Hospitalfor Contagious Diseases in the city; the patients of thishospital were, naturally, those to whom the results of thestudy of viruses would be most likely to be of value. Also,if the doctors engaged in this work wanted to study the wayin which the various diseases struck down their victims, theyhad to keep in touch with the hospitals.

The study of viruses was a mighty task, as was obvious from the fact that four great Universities had been called into take part in it. Jonas was pleased that he was to havewith him his old friend Thomas Francis; he was pleased,too that his own group was to concentrate in the main onpolio—and especially on the study of the polio virus fromthe point of view of its possible breaking down into varioustypes—what was technically called the “typing” of thepolio virus. In other words, it was necessary, before anypossible injection to prevent the disease could be workedout, to discover if it was really one disease or several. If itwere found that polio was really one disease, which sometimes struck severely, causing considerable paralysis andsometimes less severely, with very little paralysis, it wasnecessary to find if there were several strains of it, strains ofdifferent strengths, which might need different antibodies,and which might therefore demand different injections.

There was also to be taken into account a very different possibility—the possibility that polio might really be severaldifferent diseases, caused by different viruses, but with symptoms so much alike that the diseases had been confused bydoctors. In this case the more severe disease might be theone which caused extensive paralysis, but the milder ailmentmight be the cause of slight paralysis. The complicationswere very great, and no one really expected that the taskof research would be easy, or would produce quick results.

Also, if more than one kind of injection were needed to tackle the problem, it would be advisable to find out if itwas within the bounds of possibility to combine two orthree different substances in one dose, so that a singleinjection might succeed in giving protection against all thedifferent strains (or even different diseases) that might beproved to exist.

It will be seen that the task was a difficult one, and sometimes, in his early days in Pittsburgh, Dr. Salk felt almost despairing. On occasion he went along to the hospital(usually to get specimens of blood from patients, or to carryout similar tests on those suffering from the disease). Hefound the patients almost always cheerful, even when theirsuffering was great; and, as he talked to the victims ofpolio, he found his own determination to get to the bottomof the problem becoming stronger and stronger. He knewthat, as a rule, the number of victims was small—the proportion of the population of the United States or any othercountry which might be struck down was not great—butthose who had been attacked by the virus needed all thehelp that could possibly be given to them. Moreover, anyresearch scientist who could cut down the number ofpossible future sufferers, needed only to see a few of thosewho had already been attacked, to feel that this was one ofthe greatest possible tasks that medical science could tackle.

Day by day, then, Dr. Salk set about the work. He tried out some of the chemical remedies which had previouslybeen suggested. He found that, while they might sometimesreduce the strength of the virus, that they never gave anything like complete protection—they did not stop the virusaltogether. While they might be useful in preventingparalysis of the worst kind, he soon became firmly convincedthat this was not the solution. The solution was to findsome substance that would stimulate the body to make itsown defenses—in other words, the old theory of the antibodies in the blood seemed to be the best theory to work on.And undoubtedly the work on which he was engaged—thework of trying to divide the polio virus into various types—was that which seemed most likely to produce practicalresults in a fairly short time.

One of the real problems which he and his colleagues in this work had to face at the beginning was the fact that thevirus did not, apparently, grow in the ordinary tissues ofthe human body. Most diseases either attacked a specialpart of the body, such as the lungs in tuberculosis—or theyspread through the blood, which circulated around thebody, as it was pumped by the heart. In both cases thegerm or the virus was not difficult to identify, and it wasnot very difficult to attack it. If it were in a special part ofthe body, injections could be made at that place; if itwere an infection of the blood-stream, some substance thatwould stimulate the production of the antibodies could beinjected into the blood.

Also, if it was necessary to grow the germ or the virus in the laboratory, this had to be done in some solution,usually called a “medium”, in which the germ or thevirus would readily multiply. To begin with, when thepolio virus was studied, it was found extremely difficult togrow it, since in the body it normally grew and multipliedonly in the nerve-tissues, not in the muscles or the bloodstream. This, indeed, was one of the greatest problems facedby the research team set up in 1947—that they found it verydifficult to grow the virus in the laboratory.

Polio was a disease which was being widely studied not merely in America, but throughout the civilized world.And it was from another American University—the greatand famous University of Harvard—that there came thefirst hint of how one of Dr. Salk’s greatest problems—theproblem of growing the virus in the laboratory—might besolved.

Dr. J. F. Enders of Harvard showed in 1949 that it was possible to cultivate the polio virus, almost in the way inwhich a gardener cultivates a plant, and not merely intissues like the nerve tissue of an animal. He had tried allsorts of extracts from various parts of the bodies of animals—mainly monkeys—and for a long time he had found thatit was only in the nerves, which were very difficult to get ina pure state, that the virus flourished. If parts of the muscleswere used, then the virus gradually died away, and waslost. This, in fact, disproved Sister Kenny’s theory.

But at long last, he found something which gave more satisfactory results, and this was something much easier towork with than the nerve-cells. It was the tissue of thekidneys of monkeys. He found that it was possible to getthe virus in the kidneys, and that it then grew and multiplied satisfactorily. Doing this over and over again, andthen treating the concentrated form of the virus, Dr. Endersfound that he could make a very strong virus, which couldlater be killed by the familiar chemical called formaldehyde.It was a piece of research which staggered the team atPittsburgh. Later on, Dr. Enders was to show that thisvirus, cultivated in the kidney-tissue, could be whippedinto a creamy emulsion with certain oils, and that it thenbecame even more potent than it had been previously.

But long before Dr. Enders reached this conclusion, the team at Pittsburgh and elsewhere had taken up his firstdiscovery, which had put a new tool at their disposal.

Now, when Dr. Salk went home at night, his wife could see a new gleam in his eye. She knew, from long experience,when his work was prospering. She would talk to him aboutall that was going on in the laboratory, and, even beforehe spoke, she would know that everything was goingwell.

For, now that it had become so much easier to cause the virus to grow and multiply in the laboratory, the researchmen found their work producing more satisfactory results.

They went regularly to the hospitals of the city, where polio victims were lying helpless in their beds, and they tooksamples of blood. They also drew extracts from the spinalcord of the patients, for they knew that it was especially inthe spinal cord that the virus was concentrated. And thesespinal extracts they used in order to study the virus. Theygrew virus in tubes, in the kidney-substance now proved tobe suitable; and then they studied the way in which thesevarious extracts developed in the presence of variouschemicals. Their main task was to see if there were typesof polio which could be distinguished from each other.For only when this was clear would the treatment be workedout.

It was a long task, and a tiresome task. Often Dr. Salk came home late; often he came home exhausted. ButMrs. Salk grew more and more certain, by his increasingcheerfulness, even when tired, that the research was producing results.

The monkey-kidney tissue was in fact proving better and better as Dr. Salk and his colleagues grew more accustomedto using it. It became more and more easy to grow thevirus, to study its virulence and its strength, to decide towhich type it belonged. There were, of course, many difficulties still to be faced; the task was never an easy one—butDr. Salk and his colleagues had not expected it to be easy. Ifany task of research had been easy, it would not have hadto await the twentieth century before being tackled. Itwould have been discovered long before.

But the fact that it appeared that three strains of polio virus were now being clearly established was one of thegreatest steps forward that had been taken for a very longtime. On the day that he became sure that these three typeswere known, Dr. Salk came home very delighted. He wasearly, and he had booked seats for himself and his wife at atheatre.

“What’s this for, Jonas?” she asked delightedly. “It’s not a birthday or an anniversary or anything, is it?”

“Never you mind, dear,” he said with a quiet smile. “This is rather a special day, all the same. You’ll know allabout it in due course.”

With that she had to be content. She knew that her husband was never very eager to talk about the results of hisresearch before they were quite certain; on the other hand,her past experience suggested to her that he was not usuallyas delighted as this, in such a happy mood, unless some veryspecial results of his work were within striking distance ofbeing proved.

It would, she was sure, probably be some time before these results—whatever they were—would be published inthe medical journals. But all the same she was aware thathe was almost certainly now reaching a valuable stage in hiswork against the polio virus.

The doctor, after the little celebration, went back to the laboratory the next day without any further comment. Itwas to be some days longer before he confided to his wifewhat the discovery was. By this time the various tests hadbeen repeated several times, so that there was no doubt thatit had not been just an accident the first time.

The real aim which had been put before him when he had been asked to help in this great research team, drawnfrom several of the American Universities, was now almostcomplete; but he was not content just to rest on his laurels,though he and his assistants had proved something whichhad eluded the medical men for some years. It had beensome time since there had been a suspicion that polio wasa disease that might have a number of types, of differentvirulence; the work of Dr. Salk and his colleagues had nowestablished the three strains that were known to exist. Butthe problem that they now faced—and faced quite cheerfully—was how this was to be applied in preventing orcuring the disease itself.

It had, in fact, to be remembered that what they had proved to exist was not three separate diseases, but threedifferent strains of the one disease. The virus they had shownto exist in three different forms—and one or more of theseforms might be present in any particular case. They hadnot succeeded in proving a direct connection with water, orwith swimming; though it might be that the fact that thevirus seemed to flourish in the waste matter from humanbodies had some relationship with this, since, in a modemstate, some of the sewage and other waste from great citiesmight leak into lakes and rivers.

So, in addition to the production of a vaccine, there was necessary a great campaign stressing the value of cleanlinessamong the population as a whole.





CHAPTER FIVE

A GOAL IN SIGHT

So far, though his name had been becoming increasingly well known in medical circles, Dr. Salk was almost unknown to the general public, whether in the United Statesor abroad. A man engaged in scientific research, though itmay be research of the greatest possible importance tohumanity, does not as a rule become very well known,unless his discoveries are sensational, and the work thatDr. Salk was doing was not, to begin with, such as to begiven a splash in the newspapers. Polio was a disease that“hit the headlines” often enough; but so many supposedpreventatives and cures had been featured by the press andhad proved in the end to be not as widely applicable as atfirst thought, that even the most sensational newspaperssoon came to see that it would not do to announce a newcure for polio every month or so, only to admit later thatit was a very partial cure at best.

Newspapers, therefore, were getting a little chary of saying much about work on polio. Also, the work thatgoes on in a university laboratory is not, as a rule, the sortof work which can be easily explained to non-scientificreaders.

So Dr. Salk’s work on the matter of the types of polio virus which might be thought to exist, while it was followedwith increasing interest by his fellow medical men, did notat first have much impact on the general public, or upon thenon-medical press.

Even the discovery—the first really concrete discovery by the Pittsburgh team—that there were three strains of polio in existence in the United States did not create much of astir outside the laboratories and the hospitals of the country.Dr. Salk, tor all the fame that this discovery brought to himamong his fellow doctors, was not yet to be anythingapproaching a national figure. The National Foundationfor Infantile Paralysis had made a grant to him and to hisvarious colleagues, which enabled them to get on with thejob of research, and up to 1952 this grant was used to carryon the work of pure study of types of polio virus. It wasnot, as far as any outsider could have told, very practicalwork; it was just the study of the theory of a disease.

But Dr. Salk knew that only if the theoretical basis was accurate would the practical applications of that theoryfollow. And as soon as the three strains of virus werereally identified, it became possible to discover a vaccinethat could be injected with some success.

There was some hope, indeed, in the autumn of 1952, that a vaccine was being perfected. Dr. Salk knew the value ofthe Harvard work outlined in the previous chapter of thisbook. He was one of the first researchers to see the valueand importance of the monkey-kidney extract in which thevirus could be kept alive, as well as the fact that, whendesired, the virus could be killed by means of formaldehyde.

It was by this method of treatment that the three strains of polio were identified and separated; thus there wereworked out vaccines which could be used to inject humanpatients in such a way that the necessary antibodies would bedeveloped, the human beings thus creating in their ownbodies the substances that would find the disease when itappeared.

Some earlier researchers had tried to inject with a weakened form of polio virus, knowing that this would stimulate the growth of the necessary antibodies. This was true; but,of course, if live virus were injected into a man’s bodythere was another possibility, and that was that the antibodywould not grow in time, and then the injection wouldsucceed only in giving him the disease. What was wantedwas something that would stimulate the appearance of theantibody without producing the disease; and this, Dr.Salk thought, might well be the dead virus or a mixture ofdead viruses. If the three strains of polio, he told himself,could be somehow brought together and caused to grow inthe mouse-kidney or monkey-kidney extract; if, when thevirus mixture had reached full strength, it could then bekilled by means of formaldehyde, the resultant extract ofdead virus would be a vaccine that would stimulate thepatient’s blood to create the antibodies which would fightthe disease, should it strike.

The idea, of course, was not that this should be used only to treat polio when it had already occurred, but that a largenumber of people should be injected—especially theyounger people who, it seemed, were most prone to thedisease. If those most likely to be attacked could be treatedin this way, it would mean—or it could mean—that beforemany years were over polio might be as rare as smallpox.Just, Jonas Salk thought, as Jenner’s work on smallpox hadproved vaccination to be effective as a preventative in alarge proportion of cases, so an effective vaccine against poliomight be made. It was towards this that the Pittsburghworkers were now aiming.

One of the most difficult problems that the team had to face at the start was to decide the exact strength of theformaldehyde solution to be used in killing the virus. Iftoo little was used, then there might be some live virus left,and an injection with this would cause the very disease itwas desired to prevent; if too much was used, the protectivepower of the vaccine would be considerably reduced. Dr.Salk worked on this aspect of the question for many weeks.The monkey-kidney tissue was taken, a strong strain ofvirus was grown in it; then the virus was killed by ameasured quantity of formaldehyde of known strength.After a period of time, the resultant extract was injectedinto a monkey. If he showed signs of contracting thedisease, it meant that the formaldehyde was not strongenough, and some live virus still remained.

The whole process then had to begin again, using slightly stronger formaldehyde.

It was a long and tiresome affair in many ways; Dr. Salk on occasion felt utterly weary of the repetition, timeafter time, of the routine—growing the virus, adding formaldehyde to kill it, injecting into a healthy monkey, andthen waiting to see if the monkey would catch the disease.He knew that no piece of research could be exciting all thetime—the popular idea that a scientific research worker setshis mind on a discovery, and then suddenly hits on it by akind of genius was never true in any field of science. Inmedical research especially, where human lives depended onthe results that might be obtained, slow repetition of everyexperiment, every test, until there could be no doubt atall about the result, was needed.

His laboratory grew more and more unfamiliar as the the months went by. He had found that monkey-kidneytissue could best be kept in a suitable state to grow the virusif it were kept steadily moving; one of his laboratoryassistants—a man with a genius for mechanical inventions—therefore produced an apparatus which would keep a seriesof bottles constantly rocking, and in these rocking bottlesthe various samples of tissue were kept.

Polio as a disease was now less mysterious. The fact that it had been shown that the virus existed in three forms madeit much easier to understand the way in which it spread.Probably the vast majority of the population who escaped,even in the midst of a polio epidemic, had had a very mildstrain at some time—a strain so mild that the attack of thedisease had passed unnoticed. But even this mild form hadbeen enough to stimulate the patient to produce the necessary antibodies in his system. And now that the threestrains had been proved to exist, the progress of the diseasewas much easier to follow.

It was, indeed, the proof that polio existed in these different strains of varying strength which had been theoriginal aim of the research. The first real triumph ofDr. Salk and his friends was this proof.

The separation of various kinds of polio virus was, of course, interesting and important; but it remained something only theoretical; and while Dr. Salk, like everyscientific thinker, was interested in the theory of his job,he had, in his studies of polio, become more and moreaware that theory was not enough by itself. To obtainpractical results meant that lives might be saved, and thatsome hundreds of people every year might be cured ofhelpless paralysis.

He thought, by the month of April in 1953, that he had produced a vaccine which was reasonably effective againstall three common strains of polio then known to exist inthe United States. This had been produced in the usualway from the monkey-kidney extract; it had been tested,time after time, on monkeys. The animals, after injectionwith the vaccine, had then been given a dose of live vaccinestrong enough to produce the disease—and the disease hadnot developed.

But what next? That was the question that Dr. Salk asked himself; in the evenings he would tell his wife whathad been going on in the laboratory, and would explain toher what the prospects were. Mrs. Salk was, naturally,fascinated at what was happening; she thought that whather husband was doing was of the greatest possible importance for the health of the world, and she knew that thewhole future of this possible way of preventing polio woulddepend on what happened during the next few months.The vaccine apparently was quite effective in preventing theattack of polio on monkeys; the problem now was how tobe sure that it was equally effective against polio when itattacked human beings.

One of the very special problems that arose in this connection was the fact that polio never attacks more than avery small proportion of people. American experts, in fact,calculated that only about twenty people out of every100,000 would suffer from the disease in any one year,which meant that it was very difficult to decide who hadbeen really protected. Some of the people who might befound not to suffer from it might well be people who wouldhave escaped anyway, quite apart from the injection of anyvaccine.

Dr. Francis, Dr. Salk’s old teacher and colleague, who had done a good deal of work on many of these problems,was now at the University of Michigan, where he wasChairman of the Department of Epidemiology, which wasstudying various diseases that might be found so infectiousthat they might lead to real epidemics. Jonas had writtento him very frequently to tell him what was being done atPittsburgh, and Dr. Francis had kept in very dose touch,knowing exactly what was hoped for in the way of a reallygood and satisfactory vaccine.

Dr. Salk had also kept the authorities of the National Foundation for Infantile Paralysis informed as to what wasbeing done. That great charitable body helped the workwith substantial grants—for such a piece of research on sucha large scale is an expensive business. Various hospitals andgovernment bodies also helped—not merely with money,but with advice and with specimens.

Dr. Salk accepted such help willingly enough; but all the same he had come to see that any really satisfactory pieceof research work cannot depend on outside help. It dependson the men who are working in the laboratory.

Yet Mrs. Salk knew, from his increasing cheerfulness during those months in the spring and early summer of1953, that he was getting near a solution of the problem.

“Happy?” she asked him one evening.

“Fairly happy,” he answered. Such an admission, coming from him, meant a lot, for he very rarely admitted that he had got anywhere near his aim until he was pretty certain that the target had been hit.

“Is the vaccine going to be tried out?” she asked her husband.

“I think so.”

“On a big scale?”

“It’ll have to be on a big scale or not at all,” he said. “You see, Donna, unless we can try it out on a lot ofpossible patients, we shall never know if they are reallygetting full protection or not.”

“And you think that it will be tried out on a lot of patients?”

“I think so.”

“How many?”

He grinned. “There is talk of several hundred thousand patients being given a shot.”

“Gracious! That means a whole lot of vaccine,” she said in some surprise.

“Sure does,” Jonas agreed.

“How much of your injection does it take for each dose?” Donna asked.

“About one cubic centimeter for each shot of vaccine,” her husband explained. “We think that they may have tohave two shots each—and it may even be necessary forthere to be a third one.”

“But even if it’s only one c.c. each,” his wife said, “that will mean that you will have to have the stuff made in moreor less commercial quantities. I mean, you and your friendsat the laboratory can’t make enough of the stuff to treathundreds of thousands of people.”

He roared with laughter. “Did you think that we should be surrounded by rocking bottles?” he asked. “Did youthink that we should be working all day and all night,making the stuff?”

“Well, I rather wondered how it was going to be made, if you were going to have a trial on that scale,” sheadmitted with a smile.

Dr. Salk explained what was being worked out. Five of the biggest chemical manufacturing firms in the UnitedStates had been approached by the government, which hadnow come to see that the work which was being done byDr. Salk was very valuable work indeed. These firms hadagreed that, if their staff could be taught the way to make thevaccine, they would make substantial quantities—quantitiesbig enough to enable it to be tried out in a really big way.

The scheme took a long time to plan. First of all, Dr. Salk or one of his principal assistants had to visit the factoriesof the firms who were to make large quantities of themonkey-tissue vaccine that was to be used. The membersof the staffs of these firms were all expert in their own way,but this was not to say that they necessarily knew all aboutthe manufacture of a completely new substance. For aperiod, Mrs. Salk and the boys saw less of him than theyhad done for years. He was traveling by train or airplaneto the various places in which what was now becomingknown as the “Salk vaccine” was to be made. It wasnot easy to explain exactly how it was to be done; thecorrect strains of virus had to be added at the right moment;temperature had to be carefully controlled; all sorts offactors had to be watched with the utmost care. For thiswas no slap-happy experiment which, if it failed, could beignored, and the contents of a wasted test-tube poured downthe laboratory sink. This was to be a great test of a vaccinewhich might save human lives; if anything went wrongwith its early stages those lives might be wasted.

While all these preliminary tests were going on, Dr. Salk was in a sense holding his breath. He was sure in his mindthat what he was doing was right; he was certain that thevaccine which he was now teaching many men to make wasthe vaccine which would give a very large measure ofprotection against polio.

But no research scientist can be quite sure that something which works in the laboratory will be as effective when it istried out on a large scale outside the laboratory walls.There are all kinds of things that are difficult to allow for.If some new factor came into the picture, he was very muchaware that there might be trouble ahead.

There were only too many people who thought that he had, perhaps, already claimed too much for his vaccine—though this had, even thus early, been more a matter ofwhat the papers said about it than what he might say about ithimself.

He was not yet forty years old—very young, indeed, for a medical researcher to make his name. There were somepeople who rather distrusted a young man; they wouldrather, they said, have the health of the nation in the handsof more experienced men than in the hands of thisdoctor, whose main work had been done, not in the wardsof the great hospitals of the nation, but in the experimentallaboratories. That, too, was more than a little unfair; italtogether ignored the early work that Dr. Salk had done;it ignored his period at the Mount Sinai Hospital; it evenignored the fact that in Pittsburgh he had spent considerableperiods of time in various hospitals, especially in the Isolation Hospital where patients suffering from polio, as well asother infectious diseases, were being treated.

Dr. Salk’s face was, in fact, familiar to many patients in Pittsburgh. It was soon to become familiar to thousandsthroughout the country, and throughout the world.

He did not really approve of all this; he had the caution of the true scientist, and he was not keen to claim too muchtoo soon. Also he continued, through the period when hewas becoming more and more widely known, to cling tothe idea that the work was what mattered, the man doingthe research of less importance.

Yet the fact remains that he had now succeeded in proving that polio was one disease, though due to three differentstrains of virus of varying virulence; he had also producedthe vaccine which he hoped would succeed in protectingsuffering humanity from all the strains of the disease. Thework was important, he knew, in that it seemed to haveproduced something which would stimulate the bodies ofhuman beings to fight the invading virus. It was this thatthe forthcoming trials might be expected to prove.





CHAPTER SIX

FIRST TRIAL

Now there came what was perhaps the most exciting part of Dr. Salk’s life. If his wife and children had seen little ofhim in recent months, when he was traveling around thecountry, visiting various chemical manufacturers, they nowsaw less of him than ever. This was not because he wasso much away from Pittsburgh, but because he was workingsuch long hours in the laboratory that he was at home onlyto eat and sleep.

He did not distrust the various firms who were making the vaccine; their workers were, he knew, highly skilledpeople. But since so much depended on the outcome of themass trial that was to be carried out, he felt that everysample of vaccine would have to be personally tested,either by himself or by one of his trusted assistants.

The number of children who were to be vaccinated were to be as many as 400,000—which meant a really hugeprogram of manufacture and vaccination. This largenumber was necessary, as has already been shown, since fewof the population would get polio in any case, and only avery big trial would bring worthwhile results.

Dr. Francis, who had considerable mathematical ability, was given the task of assessing the test. It was, in fact, apurely mathematical task. The point was that if, of 400,000children injected, only some 10 got the disease, and that ina mild form, without any real paralysis, that would meanthat there was a considerable measure of protection, since if 400,000 children were chosen at random from the population it would be likely that about 80 would get the diseasein a year.

The ordinary people tend to mistrust working with figures in this way; many people, in fact, say that you canmore or less prove anything you like by juggling withfigures; but scientists know that it is possible to use suchfigures sensibly, and to show that a particular sort of medicaltreatment, like injection with the Salk vaccine, is reallyvaluable.

If only 100 or 200 cases had been used as a basis for the trial, it would not be at all certain that the results wereaccurate, because with a small number there might be thingswhich happened as a matter of pure accident. But withsuch a large number as 400,000 it was hoped that theseaccidents might cancel each other out.

In other words, if there happened to be a small epidemic of a particularly nasty sort of polio in one district, this wouldbe canceled out by another district where there was noepidemic at all. Taken as a whole, therefore, it seemedlikely that the figures could not lie, and that Dr. Francis’scareful assessment of the results would prove whether or notthe vaccine really did give some kind of protection.

It was exciting for Dr. Salk; it was also an anxious time. He felt fairly certain in his own mind that the vaccine reallydid protect against the onset of the disease; but it had beentried out only on monkeys, and then in quite small numbers.To try it out on a large number of school-children was thedecisive thing—and he knew that it would probably bemonths before the final results were available.

Day by day, however, he hid his anxiety and his excitement; day by day he went to the laboratory, carried on with the ordinary routine testing of the samples of vaccinethat came in from the chemical firms who were making thelarge quantities to be used.

He found that the tests were satisfactory in practically every case; the manufacturers and their staffs had learnedwell just how the vaccine was to be made. His visits totheir works had been justified. If at the time he had foundmuch of this a tiresome business of traveling long distances, he now knew that it was something very much worthwhile.

Then the vaccinations began. To begin with, Dr. Salk had instructed a number of medical men in the actual technique of the vaccination. It was not really necessary to tellthe doctors much, for the vaccine could be used in muchthe same way as any injection. But, in order that thereshould be no doubt and no mistake, it was thoughtadvisable that those who should administer the Salk vaccineshould be told, by Dr. Salk, or by someone who hadworked with him in the early stages, just how it was to beapplied.

The dose was very small—only one cubic centimeter—and the giving of the injection caused no pain. It wasquite a simple process; now and then Dr. Salk would goto one of the hospitals or clinics where the trial of his vaccinewas being held. He would see the cheerful children liningup to have what they now had come to call a “shot” ofthe vaccine; if he found a child who was a little scared orworried, he would have a chat with him or her, wouldproduce a bar of chocolate from his pocket and the troublewould be over.

Such an affair as this naturally was given much prominence in the papers, and on radio and television. Millions of people throughout the country were aware that thiswas one of the most important experiments that had everbeen carried out in the whole history of medicine.

Dr. Salk’s friendly face became familiar to newspaper readers. One day, when he was attending a medical conference discussing epidemic diseases, he felt utterly weary,and took an hour off to have a swim in the lake. As hewalked down the beach he overheard two small boysarguing.

“That’s Dr. Salk,” said one boy, pointing at the doctor as he walked past on his way down to the water.

“Dr. Salk?”

“Yes.”

“How do you know?”

“I saw him on television the other night,” said the first boy.

“That’s not Dr. Salk,” retorted the second.

It is.


The second boy snorted sarcastically. “What would Dr. Salk be doing in a bathing suit?” he asked. Then he wenton: “Anyhow, he’s much too young to be Dr. Salk.”

Jonas Salk smiled to himself and walked down to the edge of the water.

On another occasion, he was out in his car, taking his son Peter on one of those excursions which had become rareras the trials went on. The car radio was switched on, and anews bulletin interrupted the quiet music. One of theitems concerned the progress of the polio trials, and JonasSalk’s name, naturally enough, was mentioned in thecourse of the news item.

Peter looked up at his father. “Golly, dad,” he said, “I’m glad I’m plain me, instead of famous like you . . .and bothered.”

That made Dr. Salk think for a while. He was, indeed, sometimes bothered at the slow progress of the trials ofhis vaccine; but he thought that he had managed to concealhis anxiety from the members of his own family.

Yet it was, after all, natural for him to feel some worry at what was happening; for the whole future of the kindof medical research work which he had now been doingfor some years really depended on the outcome of thesetests. If they failed, he felt that he would never againspend long hard hours in the laboratory; for he had stakedhis whole reputation on the way in which the tests wouldgo.

He knew, moreover, that if this test did prove successful, that he would probably have to face a whole host of tryingtimes. He had already more than once consented to speakon the radio and to face the television cameras in order toplay his part in reassuring those who might feel anxiousabout allowing their children to take part in this greatexperiment. He wanted to make clear to everyone thatwhat was being proposed was not to give children a “shot”of a weakened form of virus, but to give them some viruswhich had already been killed. It could not hurt them, andthe medical authorities of the country felt fairly certain thatit would do them good, it would help to protect themagainst the onset of the disease.

That was what he was always keen to stress, whether he was talking to a journalist, or talking direct to the public.

Mrs. Salk sometimes felt anxious about him at this time. He was only forty years of age—very young for a man tomake a major discovery in medicine—and she felt, often,that he looked older. His face was sometimes white anddrawn; on occasions, when they had gone to bed, shewould be conscious that he was not sleeping as soundly asusual. The development of the polio trials was worryinghim—and yet there was nothing that he could do to hurrythings on.

Every scientific research worker knows the strain of waiting for results—especially when the results are notforthcoming speedily. Dr. Francis had warned him one daythat these results would not come quickly.

“How long will it take?” Dr. Salk asked him.

“How long before the vaccinations will be finished?” Dr. Francis asked in return.

“Two or three weeks—maybe a month,” Salk answered.

“Well, we shan’t get anything certain until February or March next year.”

Dr. Salk groaned. “As long as that?”

“We have got to allow a certain amount of time to pass. We can’t be sure on this sort of work with figures, untilwe’ve given the virus time. I reckon we shall be prettylucky if we get any results that really mean anything untilthen.”

“Can’t you give me any sort of preliminary figures a bit earlier?” pleaded Salk.

“Well—yes,” admitted his friend.

“When?”

“I should think, actually, that we shall be pretty sure by the end of October or the beginning of November,” Dr.Francis said. “After all, you know as well as I do that poliofor the most part strikes in the hot weather. Most of thecases that occur in our 400,000 will have shown themselvesby then. But we’ve got to give them a good deal longerbefore we can make anything public. You never know—there might be a winter epidemic that would throw all ourfigures out. It’s not likely—in fact, it’s fantastically unlikely; but we can’t take any sort of chance.”

With that Dr. Salk had to be content. Never, in all his life, had days gone so slowly as those days of the summer of 1954. The actual vaccination went according toprogram. It was not long before he had the news that430,000 children had all received their shot of vaccine.Now all that they had to do was to sit back and wait for theresults to come in. But the waiting, as Dr. Salk thought,was the most difficult part of the whole affair.

The reports went to Dr. Francis. If any of their selected 430,000 caught polio, the details of the attack—if mild orsevere—were at once sent in. Dr. Salk, naturally, gotcopies of these reports, and sometimes it was with a verytrembling hand that he opened a letter from a hospital.

Perhaps, he told himself, the little girl to whom he had given a bar of chocolate had caught the disease; perhaps thatrather tearful small boy who had taken such a lot of comforting was now lying, helpless, on a hospital bed. It wasall very worrying; he had, of course, known that therewould be some cases of the disease, even among those whohad been vaccinated, and it was only Dr. Francis, with hisgraphs and his mathematical tables, who could be sure ofwhat the figures really meant.

By this time Dr. Salk had been put in charge of the Virus Laboratory of the University of Pittsburgh; under himthere were a number of able younger men, whose work hehad to direct and supervise. But the day-to-day routine ofthe laboratory got more and more difficult to continue asthe results of the huge trial of the vaccine trickled in.

Now and then an enterprising reporter from some newspaper would call at the laboratory, and ask if he could see Dr. Salk. If he managed to penetrate into the director’ssanctum, his request always was: “How are the testsgoing?”

And Salk’s answer always was: “No comment. I can’t tell you anything yet. We have got to wait until the fullfigures are available.”

Even the high authorities of the National Foundation for Infantile Paralysis, which had paid for the large quantitiesof vaccine used in the trial, could not be given much information in the early stages. It was not thought good tobuild up their expectations too high, in case early successwas followed by later failure. On the other hand, if therewere a number of cases in the early weeks, this was quitepossibly a false picture, since some of the children givenshots of vaccine might have already been sickening fromthe disease, and the vaccination might have been too late toprevent the virus from getting a hold on them.

Then, one day in October, Dr. Francis called. He had come especially to see Dr. Salk and to tell him the resultsof the preliminary findings.

“Well?” Jonas asked eagerly. “Well? What news?”

“Good news.”

“You mean the vaccine works?”

“As far as I can tell, it works. The number of cases among the 430,000 is considerably less than one would haveexpected, if one had taken a group quite by chance from allthe school-children of this country. It’s not a hundred percent, certain; there have been some cases, as you know; butI should say that it gives protection to three-quarters of thechildren. Maybe more. You can say, indeed, that there isseventy-five to ninety per cent, protection.”

Dr. Salk fairly beamed. This was good news indeed. “Can we make this public, do you think?”

Dr. Francis shook his head decisively. “No,” he replied. “You see, we can’t be dead sure until next March or April,as I told you. We don’t often get many cases in the wintermonths—but we haven’t got any guarantee that cases won’toccur between now and the spring. I think that we mightperhaps tell the people at the Foundation—they should,after all, know that the preliminary figures seem to befavorable; but they should be sworn to secrecy. If weannounce that this is a success, and then a lot of cases comealong in the next few months, we should look preciousfools, shouldn’t we?”

Dr. Salk saw the point. But in his own mind he was now quite sure. As Dr. Francis had said, the chance of any realepidemic in the winter months was very small. If most ofthe injected children had escaped in the hot months of thePittsburgh summer, it was unlikely that they would catchthe disease between October or November and March orApril.

In any case, he knew the danger of too early publicity. When he had first reported to a scientific conference on hisearly work on the vaccine, a journalist had got some information, and rather exaggerated the progress that had beenmade up to that time. The paper had, in fact, come outwith big headlines: “New Polio Vaccine—Big HopesSeen”—and Dr. Salk had gone on the radio and on television to warn the public that too much hope should notbe placed on it at this early stage.

He did not want any repetition of this now. He agreed that nothing should be said in public for some months.

But Mrs. Salk knew. When he came home that evening, his cheerful face told her.

“All right?” she asked.

“All right,” he agreed. And nothing more was said. She knew that his anxieties were over, and that the valueof his vaccine was established. She had, indeed, great difficulty in restraining herself from saying anything about thematter to friends and neighbors; but she realized that itwould be foolish to spread any news until it was made public.

Some of her husband’s colleagues had been occasionally critical of him before, when he had spoken on the radio orbefore the television cameras, in his effort to undo the workof that over-enthusiastic pressman. One scientist had evensaid to him, in rather sarcastic tones: “Well, Jonas, theonly time I see you now is on television.”

She knew how he had hated that sort of remark; and she was resolved to give no one an opportunity of saying thatkind of thing this time. So she kept quiet, told no one thatthe tests were almost certainly successful, and was contentthat he was now sleeping well and that the worst of hisanxieties were over for the time.

But Dr. Francis had suggested that they should tell the Foundation Members that the tests seemed to prove somedegree of protection. After all, the Foundation had provided the large sum of money that was necessary to launchthe trial, and it was only fair that they should be given whatinformation was available.

They were told, but sworn to secrecy. That was understandable. Dr. Francis explained that, while he was sure in his own mind about the result, he did not want anypremature disclosure of the information. The membersreadily agreed.

But Jonas rejoiced when he heard that the Foundation, in November, 1954, had ordered twenty-five million cubiccentimeters of the vaccine from six different chemical companies. If they had this amount of confidence in his work,he himself could have no doubt.

It was not easy, in those exciting days, to keep all these things quiet. Mrs. Salk, of course, now knew that successwas within sight and so did the members of the NationalFoundation, from Basil O’Connor downwards. But thegeneral public, in spite of their intense curiosity as to theway in which the tests had gone, were not to be allowedeven to guess what was happening.

One or two papers—by a process of intelligent guesswork —hinted that the medical authorities were more than happyat the progress of the great trial of the Salk vaccine; butwhen, following this, a reporter called at the Virus Laboratory to ask Jonas Salk what results had as yet been obtained,he was met with a blank stare and the quiet “No comment."

The success of the vaccine was not something that could be quietly disclosed to a newspaper reporter, to be thenblazoned forth in big headlines to the world. It was something that would have to be officially announced at a greatmeeting or conference. No doubt a press conference wouldhave to follow, when the reporters would be allowed to askas many questions as they liked. But to disclose it prematurely would be very wrong—of that he was quite sure.

His nervousness about the result had gone, however. He knew that Dr. Francis was still working on the figures;and as copies of hospital reports lay on his own desk dayby day, Jonas found that his own certainty grew, if thatwere possible, more and more certain.

They had agreed that any large number of cases in the winter months were very unlikely; and he saw, as thereports from the hospitals came in, that the number of newcases, which had declined during October and November,faded away almost to none at all during December andJanuary. The winter was not a time when polio was verymuch in evidence. It seemed that the virus did not flourishin the colder weather—and this year was proving just thesame as previous years in this matter. Dr. Salk smiled tohimself when he picked up the official reports that accumulated on his desk day by day. He was a happy man in 1954.





CHAPTER SEVEN

FAME!

From the day in November 1954, when Dr. Salk heard of the Foundation’s decision to order twenty-five millionshots of his vaccine, he had no doubt. Any new cases ofInfantile Paralysis (as the disease was still called in somequarters) were notified; they had to be added. The occasional case which had been wrongly reported had to besubtracted. But, by and large, the figures, as Francis hadannounced them in October 1954, remained accurate inApril 1955.

It was on April 12th, 1955, that the results were made public, at a conference called at Ann Arbor, Michigan.Dr. Francis, who had by this time made himself the complete master of the long and complicated series of figureswhich had accumulated over the months, announced thatthere was, in his opinion, no doubt at all about theresults.

The announcement made by Dr. Francis was about as dramatic as it well could be. It stated that the Salk vaccinehad been proved to be effective as a safeguard againstinfection with polio. Vaccinated children had sometimescaught the disease; but the number of cases, as comparedwith those who had not been vaccinated, were considerablyless—indeed, Dr. Francis was able to say with completeconfidence that the vaccine gave from sixty to ninety percent, protection. That really amounted to saying that of ahundred children who would have caught polio without the vaccine, only forty at most (and possibly only as few asten) would catch it after vaccination. It was a triumphantproof of the value of the work which Jonas Salk had beendoing over the years.

As soon as the announcement had been made to the gathering of scientists and medical experts, there washeld a press conference, at which newspaper men couldquestion Dr. Francis and Dr. Salk on the work that hadbeen done. Also present was Mr. Basil O’Connor, President of the National Foundation for Infantile Paralysis,whose gift of money had made the long task of researchpossible.

The press conference was a trying business for Dr. Salk, who still felt much more at home in the privacy of hislaboratory than he did facing a battery of newsreel camerasand a crowd of reporters from newspapers. Yet he knewthat this was justified. Only by making the discovery wellknown would it be possible to get as many children aspossible treated with his vaccine; only by seeking publicitywould a big campaign for vaccination against polio be madepracticable.

Dr. Francis, in describing the scene afterwards, said that it was like a minor earthquake; but one of the pressmenpresent said that he would not have used the word“minor” in this connection. It was a sensation, and almostin a matter of hours the name of Jonas Salk became famousthroughout the land.

A Hollywood film company asked his permission to make a film based on his life and his work as a doctor. Thisrequest Dr. Salk turned down, almost without a secondthought. Soon the letters began pouring in—thousands ofthem—from polio victims, congratulating him on what hehad done to prevent the disease striking down the youngergeneration as it had the generation now middle-aged.Universities offered him honorary degrees.

Some of these honors he was proud to accept; that which gave him most pleasure was when his old college,City College, New York, expressed its desire to make hima Doctor of Laws.

One evening in June 1955, this degree was conferred on him. The whole thing was done in a typically quiet andinformal way. Dr. Salk walked slowly into the office ofthe University President. The old student was dressed ina dark suit, white shirt and dark tie—nothing showy abouthis appearance. He found assembled there many of themost eminent men of the college, some of the older onesmen whom he remembered as tutors and lecturers from hisstudent days.

As a special touch of kindness, which he appreciated, his father and mother had been invited to attend. And thefirst thing that he did, after shaking hands with the Presidentand other leading members of the University staff, was towalk over and kiss his parents. Then he allowed himself tobe dressed in the cap and gown of the new degree.

One friend who was present on that occasion has told how embarrassed the new graduate looked, in his cap andgown, as he was asked to pose for the newspaper photographers who wanted to take pictures of him. He evenwinked at a friend, as if to say that a lot of the fuss that wasbeing made of him was unnecessary.

His father, proud of the way in which his son had made himself famous, said to his neighbor, sitting beside himand applauding: “We have to be content with only aglimpse of Jonas these days.”

One of the officials of the college, who remembered him as a student, said: “Well, Jonas, ten years ago you wouldn’thave believed you could handle fame so well.”

Jonas Salk smiled gravely and answered: “Ten years ago I wouldn’t have believed that anything like this couldhappen.”

He had, once more, newspaper reporters to face; but he was now getting accustomed to the problem of answeringthe questions of the pressmen.

One newspaper-man said: “I hear you’re trying to find a vaccine that will prevent colds. Is that so?”

Jones said: “All I’m trying to do is to keep my balance.” It was as they were leaving the President’s office, on theirway to a private dinner which the College was giving in hishonor, that Dr. Salk made a statement, recorded by ajournalist, which is perhaps the best definition of hisfeelings, as a scientific researcher, that he has ever expressed.

One of the ladies who was attending the dinner asked him if he didn’t feel rather like a writer who has published avery successful first book—afraid that he had now reachedthe top, and that he would never be able to do anything asgood again.

Dr. Salk thought this over for a moment before he replied. Then he said solemnly: “I don’t want to go fromone crest to another. Science isn’t like novel-writing. Toa scientist fame is neither an end or even a means to anend. Do you remember,” he asked her, “what Emersononce said? ‘ The reward of a thing well done is to havedone it.’”

The lady was obviously puzzled by this answer. She thought it impossible that any man could be quite so unmoved by having suddenly become famous. She said:“Don’t tell me your head hasn’t been turned by all this.”Dr. Salk answered: “You know, you remind me of thefarmer who saw a giraffe for the first time, and said:

‘There ain’t no such animal.’”

There were present at this gathering some representatives from the French Embassy in New York. They, too, hada part to play in the evening’s proceedings. As the partybroke up, fairly late, Dr. Salk said to one of his manyfriends who had been present during the evening: “Say,do you know why those Frenchmen were here? They mademe a Chevalier of the Legion of honor. That was verynice of them, wasn’t it?”

He soon learned that his previous idea of the perils and the difficulties of fame was entirely justified. He wanted,not to celebrate publicly the value of his vaccine againstpolio, but to be allowed to go on with his study of theviruses; to use the knowledge and experience which hehad gained in order to apply it, perhaps, to other diseases,or perhaps to understand even more about polio, and toimprove his vaccine, so that instead of ninety per cent,protection it would give a hundred per cent.

He found himself subjected to so many requests, snowed under with so many letters, that it took the utmost determination to devote himself to the direction of the laboratory. But he was not prepared to sit back and rest on hislaurels. He read the medical journals, paying specialattention to what was being done in the way of virusresearch. He read what vaccines had been tried out inother countries, heard that the British Government, whichhad seen vaccines developed by the medical men of theBritish Isles, was soon to embark on a big campaign topersuade young people to have protection against polio.

The British campaign, he realized, was not as flamboyant as the American one; but the aim was the same. He didnot know in full detail just how the British vaccine had beenprepared; but he was ready enough to give British medicalmen the credit for having produced a vaccine that mightbe as effective in its way as his own.

He never thought of himself as an inventor, a patentee of something out of which money could be made. True, hehad for a time worked on a vaccine against the commoncold, with the idea that, if it could be made, it mightperhaps be marketed by one of the great chemical companies. But if this were possible with a vaccine againstcolds it certainly could not be applied to a vaccine to dealwith a killing disease like polio.

A reporter asked him, at this time, who owned the patent of the Salk Anti-Polio Vaccine. For a moment Dr. Salklooked at him in astonishment. Then he said: “Thepatent is owned by the people!” And, as an after-thought,he added: “Could you patent the sun?” The cost of thetrials did not worry him; though it was reported that theNational Foundation had spent, all told, some seven-and-a-half million dollars on the experiment.

Not long after the original trials, a member of the U.S. Senate introduced a bill to grant Dr. Salk an annualsalary, from the government, of ten thousand dollars a year,so that he would be free from any sort of anxiety about hisfuture, and so that he would be able to spend his time onwhatever line of study seemed to him most likely to leadto results.

This, again, was immensely gratifying; there can be few research scientists who have received such a public gift.But Dr. Salk said that if it were granted, he would notspend it on himself; he would devote it all to covering theexpenses of whatever research task he might undertake inthe future.

He accepted such things not as a tribute to himself, but as a tribute to the value of medical research; and when hewas invited to be the guest of honor at a great banquet,or to perform the opening ceremony at a new wing of ahospital, or to carry out any of those honorary tasks thatgreat men are often asked to do, he always refused. Hisjob was the job of studying disease; and he was not prepared to use his fame to get into a high social position—which never interested him very much, anyway.

But there was one invitation which he could not refuse. It came from the White House, the official residence of thePresident of the United States, and it requested Dr. Salk tocome and see the President. Mrs. Salk and the boys werealso included in the invitation.

They went, of course. President Eisenhower took them around the beautiful gardens of the White House, showedthem sights which few Americans have had the opportunityof seeing, and then he congratulated Dr. Salk on the finework which he had done. Dr. Salk himself described hisfeelings, not long afterwards.

“There we stood,” he said, “my wife, my three boys and myself, in the rose garden of the White House whilethe President congratulated me. I thought to myself,‘What am I doing here?’ I’d been told beforehand to confine my reply to just a straight‘Thank you,’ but Icouldn’t do it. I felt I had to acknowledge my associatesand all those others who had made the vaccine possible.So I said what I felt.”

No doubt President Eisenhower thought all the more of Dr. Salk, because the doctor was not prepared to take allthe credit for himself, but wanted to share it with thosewho had helped him.

As for Dr. Salk himself, he was more pleased in that hiswife and his boys could share the occasion with him. They did not seem to be greatly impressed at the time; they werepolite with the President, naturally enough, and they foundMr. Eisenhower very pleasant to them. But when the boyswere playing about that evening, their father heard oneremark from Peter, then aged eleven, which showed himthat they had really been far more impressed than they haddared to admit at the time.

Peter suddenly stopped in his game, and said, seriously: “My goodness—I met the President today!”

Certainly as far as Dr. Salk was concerned, it had been a really meteoric rise to fame. In 1952 he had been a comparatively unknown research man in a university laboratory.Three years later his was a famous name and he had receivedthe congratulations of the President. In the whole historyof scientific and medical research, there can be few men whohave risen so suddenly from quietness and obscurity to thepeak of popular fame.

Many a lesser man would have been so impressed by the fuss that was made about him that it would have gone tohis head. Not so with Jonas Salk. Always he continuedto stress, as in his interview with President Eisenhower, thathe was one of a team; that he could not have produced thevaccine without the help of a host of assistants, in his ownlaboratory, in the research departments of other universitiesand colleges, and in the laboratories of the various chemicalfirms who had been associated with the manufacture of thevaccine on a large scale.

He was given every opportunity of asserting his own importance in the medical world; but none of these opportunities were taken. “It’s beautiful,” he once said, “to seehow it has worked out. This is fine.” But he would nevertake all the credit to himself, as many a lesser man wouldhave tried to do. He was always aware that scientificresearch in the twentieth century was a team business,tackled by a group of men working together—not a matteronly of one supreme genius with a special insight into theway in which nature works. Yet Dr. Salk’s own energyand his enthusiasm went far to carry his colleagues with him,in those difficult days when the success of the vaccine seemedto be in the balance.

Even when he had been a comparatively junior research man, at New York University and at the Mount SinaiHospital, his enthusiasm was obvious to everyone who knewhim—and as he began to climb the ladder of fame, takingmore and more of the lead as his knowledge grew greater,this energy was more and more to be seen; now, even thePresident acknowledged the value of the work that Dr.Salk had done.





CHAPTER EIGHT

THE WORK GROWS

In the United States, as in other countries, any vaccine to be injected into human beings is very carefully inspected.Before it can be sold commercially, it has to be licensed bythe Government’s Secretary for Health.

Five firms had been engaged in making the vaccine for the test; and on the same day that the Official report wasreleased, Mr. Hobbey, the Secretary for Health, grantedlicenses to these five firms with an additional one, to makethe vaccine in large quantities for delivery to the hospitalsand doctors of the country.

It was a sensible move, therefore, that the National Foundation had made in ordering the firms to go aheadsome five months before. The National Foundation hadbeen quite sure, from the preliminary reports, that thevaccine would be successful, but they had taken a chancein placing such a huge order—for as much as twenty-fivemillion shots of the vaccine. If by any chance the reporthad been adverse, or even if it had stated that the resultswere a little doubtful, the huge quantities of vaccine wouldhave been wasted, and the Foundation would have had tofind the very large sum of money to pay for it.

As it was, however, about 650,000 cubic centimeters of the vaccine had already been made, at the time that thelicense for public sale was issued by the Government. Nolicenses, of course, had been needed for the vaccine used inthe 1954 trials, since it was a purely experimental affair, and it had not been sold for general use in the hospitals orin the surgeries of the doctors.

Dr. Salk and his staff had separately tested each batch of the experimental vaccine. But this was now becoming toobig a job for any university department to handle.

If shots of vaccine were to be sold by the million, to be used by doctors and hospitals, it was too much to expect asmall group of research men in a laboratory to test it all—they would be spending all their available time carryingout routine tests which could be done just as well by comparatively unskilled people. Moreover, these men wouldbe neglecting tasks which only they could do.

Dr. Salk made it quite clear to the authorities that the methods of testing the vaccine were not difficult, when oncethey had been mastered, and that it would be quite easy fora group of scientists in the laboratories of each of the firmsmaking the stuff to do their own testing. The great pointwas that the virus should be allowed to reach a certainstrength—that it should not be killed too soon—and thatit should then be killed by the addition of a sufficient amountof formaldehyde. It was most important, he stressed, thatthe virus should be completely killed before the vaccinewas used—otherwise there was a danger that, instead ofprotecting against polio, the disease might be given in anactive form.

The firms which had been given licenses to make the vaccine were widely scattered through the country. Twoof them had factories in Pennsylvania, one in California,two in Indianapolis, and one in Michigan. Quite apartfrom the time spent in testing, the fact that they were soscattered over the country made it advisable that each ofthe firms concerned should train their own testing staff.

The tests were, of course, regularly reported to the Health Department of the Government, but it was thought that thetesting staff, most of whom had been drilled by the originalresearch team headed by Dr. Salk, would be perfectly satisfactory and entirely adequate for the tasks that were given tothem.

There was one incident, however, which worried Dr. Salk considerably, almost as soon as the vaccine began to be usedpublicly. This was that a number of children who had beenvaccinated by one batch of vaccine showed signs of developing the disease.

The night that news of the first of these cases came in to him, he came home very worried.

“What’s the matter, dear?” his wife asked.

“One or two cases of polio among vaccinated children,” he murmured. “Can’t think how it happened.”

“Surely they might have had the disease before they had a shot of vaccine,” Mrs. Salk suggested.

“It could be,” he agreed. “But I wonder, I wonder...” His voice trailed off into nothing as he thought over whathad happened.

His anxiety was abundantly justified the next day, when reports of further cases of polio came from the same areawhere the first cases had been reported the day before.Dr. Salk had no doubt of the value of his vaccine, but itseemed that in this area something had gone wrong—andhe had little doubt in his own mind as to what it was.

Someone had blundered in the laboratory of one maker of this vaccine! He was sure that that was the explanation,and he at once put in a long-distance telephone call to thehospital from which there had come the reports of polio,apparently following injection with the vaccine. Theysupplied him with details of the manufacturer, and of thedate on which that particular batch of vaccine had beenreceived. It was like detective work trying to track downthe particular batch of vaccine that was causing the trouble.He suggested to the hospital that they should stop usingvaccine for a few days while the matter was being investigated, and that they should at once fly him a sample of theparticular batch that seemed to be causing the trouble.

When this arrived a few hours later, Dr. Salk set to work on it. He injected a large quantity into one of the monkeysstill kept for experimental purposes; then he waited. Itwas, as always, a tedious job waiting; but he knew that,even if that sample of vaccine contained the active virus,it would be a few days before the disease showed itself.

But show itself it did. Dr. Salk was much distressed. Someone had made a bad mistake. The vaccine was not asbad as a pure virus extract, such as was used at the beginningof the experimental work; but there was some active virusleft, and it seemed that this had given the disease to a fewof those children who were injected with it—probably thosewho were specially liable to catch the disease.

There was only one thing to do. This could not be hushed up, even if he had wished to do it. It must be faced. Inany case, the papers had already reported the occurrenceof cases of polio among vaccinated children; and somepressmen had hinted that there was doubt as to whetherthe campaign for vaccination with the Salk vaccine hadnot been pushed too hard and too fast; that it might be anunsafe treatment, that it might even give the disease tochildren who would otherwise escape it. Some of the thingssaid in the newspapers were very unfair; but Dr. Salk understood the public anxiety about the disease, and he knewthat this would somehow have to be allayed.

A public statement was therefore issued. This stated what had happened; it pointed out that, owing to an error onthe part of a comparatively inexperienced laboratory assistant who had been testing on behalf of one of the six makers,a small amount of vaccine had been released which still contained some live virus. There was only one batch whichhad thus been released; its use had now been stopped; therewas no danger in the remainder.

Dr. Salk also made a full report of what he had discovered about the faulty batch of vaccine. This he took to theSecretary for Health. He strongly advised that in future,instead of trusting the manufacturers to test their ownvaccine before selling it, every lot of vaccine should betested by the Public Health Service before it was releasedfor use. This was accordingly done. It was perhaps unfairto the manufacturers—they had for the most part done theirtesting perfectly well—but it was better to be unfair to themthan to allow the public to lose confidence in the vaccine.So from the end of April 1955, none of the Salk vaccine wasallowed to be used without being tested by the PublicHealth Service—and the government made the tests verymuch stricter than they had been when the makers had beentesting their own products. From that time on, indeed,there was no trouble at all with the Salk vaccine.

Mrs. Salk no longer saw her husband come home with that look of worry in his eyes. She rejoiced that at long lasthis preventative seemed to be well established in publicconfidence; she was sure that in doing this he had donesomething that would be remembered in medical historyfor a very long time to come.

Dr. Salk was now trying to improve his vaccine. The original one was to be given in two or three doses, with afurther, so-called “booster” dose some months later, inorder to provide certain protection; and he knew that thiswould probably mean that many children would not getthe protection that should be given to them. Their parentsmight, perhaps, move away after the first dose had beengiven, and might not bother to get in touch with a hospitalor a doctor at their new home; or some people might justbe unintelligent about the whole thing, might think thatone dose would do, and would dismiss the talk about theneed for a second, and the advisability of a third dose asjust doctors’ talk.

Dr. Salk, while he no longer had any direct responsibility for the vast program of anti-polio vaccination that wasnow going on in the United States, naturally took a verygreat interest in it all, and studied reports that came in almostevery day about what was being done in various parts ofthe country.

To begin with, the real problem was to get enough vaccine to meet the demand. The government had to decide just what was to be done in the way of limiting the use ofthe vaccine to those who were most in need of the protection that it could give. The original name of the diseaseof polio—Infantile Paralysis—suggested that it was mainlya disease that attacked very young children. This was tosome extent true, in that more children than adults caughtit, and that it usually caused much worse paralysis in youngchildren than in grown-ups. But, as has already been said,it was by no means unknown among grown-up people;and there were cases of grown-ups who were severelyparalyzed after an attack.

If it were therefore known that a sample of vaccine could be bought at any chemist’s shop; if any doctor orany hospital could be paid a suitable fee, and would thencarry out the injection process on anyone paying that fee,there would be a danger that the vaccine would go to therich—even to the elderly rich, who were not really likelyto catch the disease in any case. And poor children, crowdedinto the tenements of Chicago or New York, might not beable to get protection against polio, either because theirparents did not bother to find out if the vaccine was anygood, or because there was just not enough money to payfor the treatment.

Almost all the vaccine went, first of all, to the National Foundation for Infantile Paralysis, the body which hadlargely financed the work of research in Pittsburgh, andelsewhere, which had led to the original discovery of thevaccine. That was as it should be, Dr. Salk was sure.Such a body would not be influenced by the money whichanyone was prepared to pay for protection; poor peoplewould be able to be vaccinated as easily as rich ones.

The National Foundation, as soon as the vaccine had been released for general use, embarked on a great publicitycampaign for vaccination of school-children. The vaccinewas, they said, to be used as it became available, and firstof all for the youngest children in the schools—childrenfrom five to nine years of age. After the demands of theFoundation had been met, the government said, the commercial selling of vaccine could start. But it was clear thatfor some time there would not be enough vaccine to meetthe demand for it.

One problem, which might have caused trouble, was that the National Foundation was a charitable body; thegovernment of the United States had no legal right to givesuch a body priority in buying any medical product, yeteveryone saw that the Foundation possessed the best meansof making sure that the vaccine went where it was mostneeded; and if it could be given the right of buying all thevaccine it wanted, before any commercial concern cameinto the picture at all, Dr. Salk’s original idea of givingprotection against polio to all the children of the nationwould be best carried out.

It might have been thought necessary to introduce a special law, putting the distribution of the vaccine in thehands of the National Foundation; but when the Secretaryfor Health thought this over, in conjunction with manylegal and medical experts, he came to the conclusion thatno new law was really needed. All the makers who hadbeen granted licenses to make the vaccine had solemnlypromised that they would allow the vaccine to go only tothose recommended by the government. At the end ofApril 1955, the Secretary for Health had appointed acommittee called the National Advisory Committee onPoliomyelitis Vaccine (on which Jonas Salk served); and itwas decided that this committee should be given the taskof working with the National Foundation and the firmsmanufacturing the vaccine, so that it might be sure that thevaccine produced should go where it would be mostvaluable.

Dr. Salk rejoiced that the whole thing was being so well organized. He no longer had any direct interest in it; butall his life he knew this would be his special study. As heread articles in the papers about the progress of poliovaccination, he felt a very proud man that so much wascoming from the hard work which he had done over theyears in Pittsburgh.

By the end of July 1955—only three months or so after Dr. Francis’s favorable report—more than eleven millionshots of the vaccine had been made. On that day, theDepartment of Health issued a statement, showing that thevoluntary issuing of vaccine had gone quite smoothly,without any hitch or any hold-up. Every new batch ofvaccine that came along, they said, would in future beallocated to that part of the United States which had thelargest proportion, among its population, of children between five and nine years of age. The separated States ofthe United States could make their own arrangements as tohow the vaccine delivered to them could be used—howmuch through hospitals and clinics, and how much throughdoctors in private practice who could then use it ontheir own patients. By this means the Secretary for Healththought it would be sure that the vaccine was spread overthe United States in a fair way, so that no district and nogroup of people got an unfair share of something which wasstill in very short supply.

Dr. Salk had always realized that there were certain difficulties in the way of a big campaign of this sort. For one thing, it was an expensive business, and even the NationalFoundation had not got unlimited money at its disposal.The actual giving of the injections cost money—it meantthat doctors had to give up their time to it, and in some casesthat special rooms or buildings had to be rented for theprogram to be carried out.

There can be few men in the history of medicine who are in a direct sense responsible for a special law beingpassed by the Parliament of their country. Yet there canbe no doubt that Dr. Salk was the real parent of the lawwhich called itself The Poliomyelitis Vaccination AssistanceAct, which Congress passed in 1955. This madeit possible for the federal government of the United Statesto make grants in money to the individual states whichwanted to start a scheme for polio vaccination of peopleunder twenty years old. It put in the hands of the Surgeon-General of the United States (who was, in a sense, the headof all the medical services of the country) the right to makemoney grants to States which proposed to start a polio vaccination scheme. The amount of money would dependon the income of the state, and would also depend on thenumber of unvaccinated people in the age-group wholived in that state. Grants could also be made to statestowards the cost of planning a vaccination campaign. Itwas agreed that if the individual states used money grantedin this way to buy vaccine for their citizens, it could beused only for the age-groups thought to be those mostneeding vaccination—that is to say, young people. Thevaccine could not be given to anyone outside those groups;and the Surgeon-General could lay down which groupswere to get it first.

The United States has always been a country which very much values the freedom of ordinary men and womenand Dr. Salk, in common with a lot of other people, wassurprised that there was no criticism of the government’staking such a firm line on this matter of anti-polio vaccine.At any rate, the Poliomyelitis Vaccination Assistance Actbecame law in the United States on August 12, 1955—onlyfour months after the Salk vaccine was approved. It wasoriginally intended to be in operation for less than a year—expiring on February 15, 1956, though later Congressextended it to June 30, 1957. It was hoped that by this timethere would be enough vaccine available to make these controls on its use no longer necessary.

The size of the movement which Dr. Salk’s discovery had started off can be seen by the fact that the Act allotted overfifty million dollars—it was estimated that this would provide enough vaccine for over a third of the younger peoplein the United States.

In any case, the Public Health Service did not buy any of the vaccine at once. In the early stages most of it was beingsent to hospitals and doctors by the National Foundation.But in September 1955, the first purchases of vaccine by thegovernment took place.

Dr. Salk was justified, now, in his confidence in the vaccine. The government was buying it, recommendingit, and sending it where it was most needed.

This was really all that he desired. The National Foundation had put its trust in the great research group which had worked on the polio problem. That trust had been inno way displaced—indeed the nation-wide use of thevaccine was now proving, as nothing else could have proved,that the research work done by Dr. Salk and others hadbeen soundly based. If a hundred per cent, protectionwas not yet available, it was in sight—and to bringwithin measurable distance was something of an achievement. It was, indeed, an achievement which few medicalmen, all through the long ages since medicine became ascience, could claim to have rivaled.

And so an experiment—admittedly a vast experiment, but an experiment nonetheless—had become reality. From thevaccination of a small number of animals in a researchlaboratory to the vaccination of nearly half-a-millionschool children in that great experiment may have seemeda tremendous step in the dark—but it was not really in thedark. And when Dr. Francis’s work on the results of theexperimental vaccinations had been made known, theextension of the injections, so that all young children in thecountry could benefit by Dr. Salk’s discovery, was a verysimple and obvious step to follow. The fears that theUnited States had known, from those far-off days when theterrified population of some of the cities had struggled toget on already crowded trains, so that they could escapethe mysterious infection that was paralyzing so many oftheir fellow-citizens—those fears had now gone. It was tobe hoped that they had gone for ever.

Occasionally, now, Dr. Salk would glance at one of these old articles in the medical journals of the past—articlesexplaining the spread of polio in some now forgottenepidemic. The articles were written by doctors whoseemed, sometimes, to be at the end of their tether, facedas they so often were by the spread of a disease which theydid not know how to bring under control.

It might be that Dr. Salk underestimated, on occasion, the personal contribution to the vaccine which he himselfhad made; it might be that he stressed too strongly theteamwork which had gone towards the preparation of thevaccine; but, as he read those reports of the past epidemicsof polio, which had so alarmed both the public and themedical authorities, there could be no doubt at all in hismind that the years from 1952 to 1956 had brought a newhope to the minds of many millions of people.

People in all lands had read of this disease of polio, of the helpless paralysis that it had inflicted on a proportion ofits victims—and those people had been afraid, not so oftenfor themselves as for their children. That the new vaccinewould ease that fear from the minds of many was one ofDr. Salk’s greatest achievements, for its widespread usewould mean that fewer and fewer children would sufferparalysis as the years went by—and that fewer and fewerparents would have in the back of their minds the fear thattheir children might be attacked by the disease.





CHAPTER NINE

VACCINATING THE MILLIONS

Every scientific researcher knows that there comes a point when the work that he has done suddenly seems to bringexciting rewards. At one time, it seems, he is strugglingto convince an unwilling world of the value of what hehas done—and then, in a very short time, when the importance of his work has been proved, the world accepts itwith delight, and applies it more and more widely. Othercountries, including Great Britain, began to inquire aboutthe Salk vaccine which was so famous in America.

A number of British medical research workers had been carrying out studies of polio not very different from thework Dr. Salk had been doing in the United States. Sometimes they had results, and sometimes there was disappointment and failure, just as had been the case with the Americans. There were false trails which had been followed tothe bitter end, only to prove wrong. Then, when a particular vaccine had been found useless, the men concerned hadto go back to the beginning and start again.

Moreover, the British Government, acting on the advice of the many brilliant doctors of the Medical ResearchCouncil, realized that this was a matter which every doctorwanted, but that it was also a matter where very greatprecautions had to be taken. This meant that the moststringent tests had to be insisted on (even when a satisfactory vaccine was found), in order that there should beno danger of the injections producing the very disease thatit was intended to prevent.

There were British doctors, as there had been Americanones, who had thought that a weakened form of live vaccine might be the best way of preventing the spread of polio;but in Britain, as in the United States, this was soon discovered to be unsafe and dangerous. In the end a vaccinemuch like that of Dr. Salk’s was produced, and a campaignof inoculation with this vaccine was started. Owing in themain to the strict tests and precautions on which the BritishGovernment had rightly insisted, this vaccine was immediately available only in small quantities (the techniqueof producing it in bulk had not advanced as far or as fastin Great Britain as in America), and its use was restrictedto the very young children who were the most tragicvictims of polio.

There was a campaign, organized and supported by the Government, for the treatment of young children with thestrictly limited amounts of vaccine that were available; anddoctors all over the country pressed the use of this vaccineon all parents of children within the age-groups which wereentitled to a share.

Dr. Salk was pleased when he read of these things. He knew that his own vaccine was effective; but he did notnecessarily think that he was the only medical man in theworld capable of producing a strain which would beeffective against the disease.

In Great Britain, however, there was soon some pressure on the Ministry of Health to provide more injections thanwere at first available. It was suggested in the newspapersthat it should quickly be possible to have at least enough toprovide everyone up to the age of twenty-one with thesafeguard that injection could bring. Medical men and themore thoughtful members of the public had come to seethat, even though older people sometimes caught thedisease, the vast majority of the cases came from thoseunder twenty-one years of age. The government knewthat this demand was sensible; yet they were not inclinedto relax the tests which were applied to every batch ofvaccine made, or to take the slightest risk with the serumthat was being used.

In the end, however, it was decided that the British authorities would get in touch with the medical authoritiesof the United States, and see if Salk vaccine was availablefor export to Britain, so that the limited amounts availablein Great Britain could be rapidly increased.

Some of the more sensational British papers had, however, made much of the accident in the preparation of Salk vaccine which had occurred in its early days, when onebatch containing live virus had escaped detection. The factthat the American authorities had now stepped up theirtests, so that there was virtually no danger of this accidentbeing repeated, was not known to the British public as awhole. There was, therefore, some prejudice against thepolio “jabs” from America; and many people were veryreluctant to allow their children to have Salk vaccine; theysaid that they would rather wait until enough British vaccinewas available.

It was therefore stated that those who wished their children to have this protection against the disease would have the opportunity of saying, in their applications, whether theywere prepared to take whatever vaccine was available; orwhether they wanted to wait until they were quite sure thatBritish-produced vaccine, with all the tests that the BritishMinistry of Health still insisted on, that would be used.

This was, in actual fact, a rather unjustified slur on the American process of testing; but it was a prejudice whichremained in the minds of many British people.

Large quantities of Salk vaccine were, in fact, used inBritain; in the end the British authorities produced more and more of their own; and gradually the age of thoseentitled to polio protection was raised. At the beginningof i960 the age-limit had been raised to forty, which meantthat practically the whole of the population which was inany way likely to contract the disease had been given theopportunity of protection against it.

By this time Dr. Salk’s fame had spread more and more. By now he did not mind appearing on a radio or televisionprogram, if he thought that such an appearance wouldhelp to encourage people to get vaccinated against polio.He felt that if everyone knew something about the medicaldiscoveries of the age, they would be more likely to takeadvantage of them, and more likely to benefit in healthfrom all that he and other medical research workers hadbeen doing. On the other hand, he was sure that medicinewas not something that could be used just to make money.

He was, indeed, always a man not overwhelmingly interested in money. He wanted enough to keep himself and his family in reasonable comfort. He wanted enough to see hisboys educated. That, in fact, was his main personal ambition.

Above all, he wanted to get back to the daily routine of work in his laboratory. “It’s not a question of modesty,”he once said to a newspaper reporter. “I want to clean upthis vaccine job and then get on with other things.”

Some American newspaper men found this desire to get on with his job, not bothering about what the publicthought of him, very strange and very difficult to understand. The United States, in modern times, had become thehome of publicity. The American public had become usedto reading all about any of the figures which loom large inthe news.

A film star, or a best-selling novelist, is often featured in the American press with full details of what he eats, what hewears, and what kind of game of golf or tennis he plays.His wife will be photographed in the kitchen, his childrenplaying in the garden—and these pictures will then appearin papers that are read by many millions of people.

Dr. Salk never wanted any of this. His private life, he would say, was his own affair; and he was very reluctantto talk about the work he was doing. Reporters wouldask him is he had some important new discovery to give tothe medical world; he would grin, and say: “No comment.”

Once a journalist asked him why he would not talk about tilings that he was engaged upon, why he would give nohint of the research that he was going to do.

He explained: “The scientist isn’t a politician, and he isn’t a propagandist. He observes and classifies facts, andthen he reaches conclusions on the basis of the data at hisdisposal. He must avoid being influenced by the pressureson him, or even by the bias of his hypotheses.”

The New York Times article, in which that statement by Dr. Salk was quoted, went on to say: “If Salk the scientistsounds austere, Salk the man is a person of great warmthand tremendous enthusiasm.”

Still, in spite of his enthusiasms, he never gave way to the American publicity drive. “Why do they want to knowwhat I have for breakfast?” he once asked in a ratherirritable way, when a number of newspaper men had beentalking to him quietly, after a scientific conference.

Yet he could have no doubt about the value of his discovery. When the vaccination program had been in operation for a year—from April 1955 to April 1956—itwas found that the paralytic form of polio had been reducedvery much. Indeed, the American Public Health Servicereported that by 1957, when more and more of the vaccinehad been distributed, the number of cases of polio, whichhad been 14,647 in 1956, had fallen to 5,894. The recordnumber of cases, in 1955, when the vaccination programwas only just beginning, had been 28,985.

Basil O’Connor, President of the National Foundation, had become a close friend of Dr. Salk through the years;and when he found that he was turning down all sorts ofinvitations to dinners and conferences, O’Connor wondered if Dr. Salk was not rather overdoing this business ofbeing the aloof scientist. “It’s a problem,” Mr. O Connoronce said,“educating a fellow like that, who has lived inthe dark of his laboratory for twenty years.”

Dr. Salk said, thinking of these many invitations to social affairs of one sort and another:“Most of this belongs to thecategory of mink coats and Cadillac cars—it’s unnecessary.”

From that few people could make him move. Although the number now vaccinated could be counted in millions,he thought that it was still unnecessary to make any fussabout the man who had started all this off.

His vaccine was now not merely a national thing; it was fast becoming internationally known. As early as August1955, the American Government had announced that itwould allow the vaccine to be exported to such countriesas needed it badly, if those countries would work out theirown schemes, under the control of their own governments;and by 1958, when most of the States of the U.S.A. hadsufficient vaccine, the government announced that suppliesof the vaccine could now be exported through the ordinarycommercial channels, so that any country which wantedsupplies could buy them in the open market.

By the beginning of 1959 more than ninety countries had been supplied with vaccine. In Great Britain theMinistry of Health, which had started its campaignfor vaccination with a slightly different vaccine producedin Great Britain, had imported two million doses of Salkvaccine to add to the limited supplies produced in Britain.

Before this, one of the largest shipments ever sent abroad went to Budapest, to be given to Hungarian children. Thisload—over three tons of it—was flown across the Atlanticin specially chartered airplanes. This was in February1958; in October of that same year three million doseswere flown to Poland, where a bad epidemic of polio wasstriking down many Polish children.

Yet the man whose work had started all tills remained unaffected by his fame, and reluctant, as has been said, toplay any great part in public social life.

There was, however, a desire to mark his achievements in some way. The United States is not like Great Britain,where no doubt a knighthood or a peerage would havebeen conferred on such a man. But on January 26, 1956,Dr. Marion Folsom, who was then American Secretaryfor Health, carried out a ceremony which most Americansthought justified. This was the presentation to Dr. Salkof a gold medal from the nation, as a mark of its greatappreciation of what he had done.

It was an impressive ceremony. President Eisenhower wrote to Dr. Salk on this occasion: “Through dedicatedand selfless effort, in the best traditions of medical research,you have brought new hope to mankind in the continuingbattle against a dread disease. … I am confident that theentire nation joins me in lasting gratitude and appreciation.”

When the number of people who have received doses of the vaccine be remembered, this statement of the President’sappears only just. By the end of 1955—only seven oreight months after the vaccine had been approved—abouteleven million children had received doses. Soon the age-limit was extended up to fifteen years of age, and by theend of 1956 most of these—over fifty million people in all—had been vaccinated. Then the age was stepped upfurther—to the age of twenty, and it was calculated thatthis would make sixty-five million people available for adose or more.

The size of the program would have appalled many people; the task was not easy; but gradually it was carriedout. From that unassuming beginning in the Pittsburghlaboratories, only a few short years before, the idea of JonasSalk had spread. Now it covered almost the entire widenetwork of the American people, and many people abroad.

Now the World Health Organization set up a special study-group to see what was going on in countries all overthe world. As Dr. Salk sat down at his desk, day by day,he would find reports from many countries, put togetherby the Organization, stating the value of his vaccine.Canada used it and praised it; Denmark, South Africa,Germany, France, Sweden—and in every case they reportedthat the number of cases of polio had decreased steadily asmore and more of the children had their shots of Salkvaccine. In some countries it was a small experimentalgroup that was vaccinated; but this, Dr. Salk felt, was as itshould be. The scientist never takes results for granted,until he has tested them for himself; and in countries wherethe Salk vaccine was only something read about, it wasnatural that they wanted to try it out for themselves beforeembarking on any big campaign of vaccination in their owncountries. Yet, as is clear from the way in which suchcountries as Hungary and Poland took the vaccine, medicalmen in many lands have little doubt about its value.

As early as October 1955 Dr. Salk announced that he was hoping to increase the strength of the vaccine, so as to makeit even more effective. Laboratory tests were going on, hesaid, with various new preparations that seemed to be evenmore effective than his original vaccine had been. “It isnot a new vaccine,” he said emphatically. “Our primepurpose is to make the vaccine a hundred per cent, effective.To reach that goal it will be necessary to conduct a seriesof experiments similar to the studies on dosage.”

He read with interest the work that was going on elsewhere along somewhat different lines from his own. He had always thought that the only satisfactory vaccine wasone that was made from dead virus, killed by the use offormaldehyde. There were, however, many doctors whothought that the virus could be so weakened that it wouldnot give the disease, but that it could be injected, and thatit would stimulate the blood to produce the antibodiesmore quickly and in greater quantity than would be possiblewith any dead virus extract. Dr. Hilary Koprowski ofthe Lederle Laboratories was working on these lines; sowas Dr. Albert Sabin of the University of Cincinnati.Both these men had been interested in the fact that thevast majority of people did not seem to be liable to getpolio, which meant that they had acquired a natural immunity from the disease. That is to say, they had in theirblood enough of the antibodies to make sure that thedisease would not be able to get a hold.

It was suggested (as has been said earlier in this book) that this might be due to the fact that those people notliable to polio had suffered a very mild attack of the diseaseand had not known it. But the very mild attack had beenenough to cause the antibodies to be made in their blood.The doctors who were thinking on these lines tried if theycould find a strain of polio which might mean no morethan a headache or a cold, but which would nonetheless meanthat the paralytic form of polio could not afterwards attack.

Their work Dr. Salk found interesting; but he was not by any means convinced that it was workable and practical. Hestill felt that there was some danger if live virus—even livevirus of a fairly mild form—were given. He recalled theerror that had been made in the early work with his ownvaccine, when live virus had been found in one batch; and hewas convinced that only the dead virus was safe. In studyingsuch a disease as polio, safety was the first need; and that hehad a safe method which gave a very great measure of protection was, he thought, something which was worth a lot.

By 1958 and 1959 the need for safety precautions had been forgotten by many people; but Dr. Salk had notforgotten. He remembered the sort of day which he hadsometimes spent in 1955. He would often leave Pittsburgh then to catch the midnight train to Washington.Then there would be a series of conferences and committeesat the Institute of Health, starting at half-past nine in themorning and going on for hours. Perhaps a conferencewith some of the vaccine manufacturers, a meeting withBasil O’Connor or other officials of the National Foundation (which might mean flying from Washington to NewYork), and then back to Washington again to give evidencebefore some Congress Committee. Then a hurried journeyback to Pittsburgh, after a breathless two or three days away,to try to pick up the threads of the investigation that wasgoing on in his own laboratory.

That had been his life in those exciting days of 1955; and Dr. Salk’s greatest struggle in 1958 and 1959 was to keephimself, somehow, from falling into that endless routine ofconferences and meetings.

He refused to be the propagandist; his job, he insisted over and over again, was the role of research scientist,trying to solve some of the problems of nature and tryingto see how to attack some disease at its very source.


Indeed, by 1958, while he and his assistants were working to improve the polio vaccine, he was thinking about otherproblems. Polio, after all, though a disease which mightbring terrifying results, was a disease which attacked only atiny minority of the people. To solve the puzzle of poliowas a great triumph but there were other diseases whichDr. Salk longed to do something about, and they were,for the most part, diseases which attacked far more people.

He often thought about rheumatism, for instance—that disease the cause of which is so little understood, but whichcauses so much pain and suffering. In rheumatism there aretiny crystals of a substance called uric acid which are in themuscles, or even in the joints of the human body. Thesecrystals cause pain, which gradually increases as the patientgets older. It was known not to be a killing disease; noone dies of rheumatism. For that reason many doctorssimply did not bother unduly about it, thinking thatrheumatism was just one of the ailments from which humanbeing had always suffered, and always would suffer.

Dr. Salk was not convinced of this. He wondered if it might be in some way possible to discover a vaccine thatwould deal with the pains of rheumatism, perhaps stop theuric acid from making its appearance. He did not know;but it was a problem about which he often thought.

And then there was the greatest killing disease of all-cancer. This was a disease in which one part of the body seems to run riot, a mass of cells forming at some place inthe body where they should not be. What was the causeof this? Would it be possible to develop a vaccine whichwould protect the human race against cancer, as the Salkvaccine was protecting it against polio? This, again, wasone of the things about which Dr. Salk would dream.

He would come home at night and tell his wife of the ideas that had come to him. Many of them, he knew, hewould probably never see through to the end—but only afew years before everyone would have said that it wasimpossible to work out a protective vaccine against polio.With all these new things that doctors now could use, whocould say where it would end?

It was early in 1958 that a preliminary statement was issued from the University of Pittsburgh regarding thework that was going on in this task of studying cancer.Dr. Salk had long suspected that there was some verycomplicated relationship between the normal cells of thehuman body—cells that do all the tasks of living, from sightto digestion—and the cells that cause the growth of acancer. He worked out a new way of studying the growthof cells—for cells can grow, even when they are removedfrom the body of which they are a part. And this newmethod, it was stated, enabled workers in a laboratory todo some of the routine tasks about a hundred times fasterthan they had ever done them before.

It was not a new discovery; but it was a new method of working, what scientists would call a new technique; andit enabled Dr. Salk to hold out at any rate some hope thatthe nature of the disease of cancer might, before manyyears were over, be better understood. If it were betterunderstood, there was then more chance that it might beprevented or cured.

Again he was on his old track, of seeing if it was possible to make the human organism create antibodies which wouldfight the cancer cells.

Dr Salk was very careful to point out that this was only a very early report, and that he was nowhere near a solutionof the problem of cancer. But those who read the reportthey cheered. If the man who had produced a vaccine thatwas so often effective in protecting people against poliowas now concerned with cancer, might he not, in a fewyears, produce a vaccine that would give at any rate partialprotection against cancer too?

It is not easy, as is being done in this book, to describe the life-work of a scientific researcher while that work isstill going on. The discoveries that may come out of Dr.Salk’s laboratory are impossible to forecast, but it is surethat the work that is done there will always be directed toone end—to solving the mysteries of disease, and to protecting humanity against the worst illnesses that may strike.

The future of preventive medicine is, indeed, something that concerns everyone in the mid-twentieth century.Doctors have found how to cure many diseases; but nowthat they have turned to prevention instead of cure (as Dr.Salk was soon to stress on his first visit to Great Britain)a new era of health may be opening.

Others had shown how tuberculosis, one of the great scourges of humanity, could be stamped out. There werestill many diseases which were worrying mankind, and itwas (as will be seen in the next chapter) to these that Dr.Salk and his colleagues were inclined to turn, in the years1958 and 1959. The Salk vaccine against polio was nowfirmly established; would there soon be correspondingSalk vaccines against other equally deadly diseases? As tothat, it is impossible at the moment to say; but it is surethat the special genius of Jonas Salk is such that he willnever be content in any way to rest on his laurels.





CHAPTER TEN

GREAT MAN ACCEPTED

By 1959 Dr. Salk’s position was such that he was accepted as a great man. Officially his position was “Professor ofExperimental Medicine and Director of the ResearchLaboratory, School of Medicine, University of Pittsburgh”,and that was a post of considerable responsibility. It wasalso a position which led many people to look up to himwith great respect and admiration. He might still be young;he might still look young; but all the same, the fact remained that this young man now occupied one of the highestpositions in the world of American medicine.

He had often been asked to go abroad, to tell the doctors of other lands of what he had done in the world of virusresearch, to encourage workers in other countries—andeven possibly to give them a hint of where this work mightlead in the future. For a long time Dr. Salk resisted thispressure; he felt that it was an attempt to build him up inthe eyes of the world, whereas he thought of himself as stilla very fortunate student of the nature of disease.

In early 1959, however, he started on an overseas tour. He had been prevailed upon to put his knowledge at thedisposal of workers doing work not unlike his own. Hevisited Great Britain first, where his arrival attracted muchattention. The trip had been timed to coincide with theHealth Congress of the Royal Society of Health, beingheld from April 27 to May 1 at the beautiful Yorkshiretown of Harrogate.

Perhaps he thought, as he traveled from London to Yorkshire, of the fact that it was only just over four yearssince the results of that first exciting series of tests had beenannounced. The years from 1955 to 1959 had been stirringyears for Dr. Salk, years which had gone far to justify thehard work that he had put in, at first almost without anyoneoutside a small circle knowing anything about it.

Lord Cohen, a leading British medical man, was President of the Royal Society of Health. The first action of theCongress, after Dr. Salk’s arrival, was to present to him onbehalf of the Society a Scroll of Honorary Fellowship.Then he spoke.

The lecture which Dr. Salk had been asked to give was largely a technical one, as was to be expected from theaudience to whom it was addressed. Its title was: “Vaccination Against Poliomyelitis: An Ounce of Prevention.” He gave, first of all, an outline of the work that had beendone in Pittsburgh, and then made clear what his titlesuggested—that an ounce of prevention was worth morethan a pound of cure. It was this which had been the flawin Sister Kenny’s work; she almost certainly helped thosewho had suffered from the disease; but it was even moreimportant, after all, to make sure that the disease should notstrike. If one could do that, there would be little doubtthat massage, heat, and all the other things which had beenused to reduce the paralysis that resulted from an attack ofpolio would be less and less needed, as time went on.

This lecture was delivered to a packed audience. On the next day Dr. Salk went to the nearby University of Leeds,where the Vice-Chancellor, Sir Charles Morris, awardedto him the degree of Doctor of Science. It was a muchmore formal occasion than in New York, when he hadbeen given a degree. There was no press conference thistime; Dr. Salk was accepted as a great man who did theUniversity an honor by taking its degree.

It was an impressive gathering, with all the senior staff of the University present in their many-colored hoodsand gowns. Dr. Salk was very touched at the warmth ofhis welcome, and at the loud applause which greeted hisacceptance of the degree which was being conferred uponhim.

He was not, however, to have an easy time during his eight days in the British Isles. It was on Saturday, May 2,that Leeds University had made him a Doctor of Science;on Tuesday, May 5, he was in London to give anotherlecture—even more technical than that at Harrogate—at theNational Institute for Medical Research. This time hissubject was: “Is the Control of Poliomyelitis by a KilledVirus Vaccine an Unreasonable Expectation?” It was a subject after his own heart. The use of a killed virus—not aweakened live one—had been the main principle of all thework that he had been doing for years; and now, beforean audience consisting almost entirely of medical researchmen, he was given the chance of explaining his reasons anddescribing the work that had gone on.

It was, in a sense, the highlight of his rapid tour of Great Britain; and there was discussion after the lecture—discussion in which many of the leading doctors of Englandtook part, discussion when those who had developed aBritish vaccine were able to say what they had done.Medical Officers of Health of cities where polio epidemicshad been brought under control added their piece to thetalk. And when the evening was over, Jonas Salk thoughtthat it was one of the most satisfying evenings of his life.The fact that here he was not just idolized as a great man,but talked to by men who were trying in their way to dowork very like that on which he had spent so many laborious years—that was what made the evening so memorablefor him.

His time in England, however, came to an end all too soon. He was not prepared to be away from his laboratorytoo long, even though his friends had persuaded him thatit was his duty to put his knowledge at the disposal of medical experts in many countries.

When he left England he went to other countries—Holland, where again he spoke about the work that he hadbeen doing in Pittsburgh; then to the Scandinavian countriesof Sweden and Denmark. Then there was a long airplanejourney south to Italy, where, once more, he was greetedas one of the leading medical authorities of the century.

He found all this interesting—and yet sometimes rather embarrassing. Some of those who sang his praises at theselectures were men old enough to be his father—men whohad been practicing medicine before he was born; and hefound it not at all easy to accept praise from such men,whose experience, he told himself, was so much wider anddeeper than his own. Yet their words were clearly sincere.He had inspired their respect by the work that he had doneand when they met this cheerful American, they grew tolike him as a person, quite apart from the distinction whichhis work had brought his way.

After his European tour, he went for a short visit to Israel, the new State which had been set up to house theJews who wanted to make their own nation. There, too,he was greeted warmly and affectionately. His lectureswere listened to with great interest and close attention, forpolio was not a disease which attacked only one part of theworld. As has already been seen, the Salk vaccine was inuse all over the world, and in many countries his solutionof the polio problem was attracting attention and study.

So when Dr. Salk returned to his home, he was more than ever aware that what he had done was a priceless gift to thehuman race. His modesty was not affected; he knew wellenough that what he had done was valuable; but he did notthink that the work on which he had spent so much timewas of any use in building up his own reputation. Indeed,his own reputation was of very little interest to him. Whatmattered was the growth of what is called preventivemedicine.

In such a mood Dr. Salk went back to his office, back to his laboratory bench. He now had at his disposal wonderfulresources of equipment and apparatus. He had many skilledand devoted helpers, only too delighted to have the opportunity of working with a man whose name had become ahousehold word to millions of people in many countries.

And there he must be left. This book is only what commercial writers would call “an interim report” on what Dr. Salk had done up to the middle of 1959. Born in 1914,Dr. Salk, at the age of forty-five, has many years of activelife ahead of him, years which he will use, it is quite certain, to good effect. Just where his researches will lead inthe future no one can say. He has considered, as has alreadybeen made clear, many of the greatest medical problems—cancer, rheumatism, and other diseases. Whether he willhave with these anything approaching the success whichhe has achieved with polio it is, of course, quite impossibleto say.

His polio vaccine has been proved; of that there can be no doubt. It does not give a hundred per cent, protection—indeed, he is working to improve its efficiency. As timegoes by, he will no doubt achieve that improvement. It isnecessary at present to have several shots of the vaccine;

that may be made unnecessary as the technique improves. It may in the course of time become possible for one injection to provide the complete protection at which all medicalresearch men have been aiming. That, too, is somethingabout which we cannot be certain as yet—it will have towait; and waiting is not always easy in a field where livesdepend on the solution of a difficult problem.

But, whether Dr. Salk and his gifted staff ever achieve that end of a hundred per cent, protection or not—whetherthey are able to extend the work on polio to the otherdiseases, like rheumatism or cancer—these things do nothave any effect, really, on the value of the work which hasalready been done. If Dr. Salk did nothing more, his placein the history of American medicine, and the medicine ofthe world, would be certain.

The task of the ordinary doctor is to fight disease when it shows itself. That is a very important task, and a task whichall of us know to be very important. When a person fallsill, and the doctor is called in, only the anxious members ofthe sick person’s household can know how important thedoctor is, and how much his work is valued.

But even more important and even more valuable than the doctor who deals with illness when it shows itself isthe medical research worker who tries to stop the illnessfrom coming at all. Prevention rather than cure is to beincreasingly the aim of medicine in the years that he ahead.For if an illness can be prevented, not merely is there to betaken into consideration the fact that much pain and anxietywill be prevented—pain to the patient and anxiety to hisfamily—but also much loss of work, which, in the end,means loss of the good things of this world to all.

Dr. Salk has worked, as has been described, not merely to find a polio vaccine (though that is one of the main matterswith which his name will always be associated), but also tofind a vaccine which will prevent influenza and the ordinary,common cold.

The virus of influenza, the virus of the common cold—they may well be more difficult to deal with, more complex,than the virus of polio. For that reason there has not, asyet, been such spectacular success with them. They arenot as urgent, they are not as difficult from the point ofview of treatment, as polio; but they are important, nonetheless, in that they cause the working people of the worldto lose millions of working days every year.

So there is plenty of scope for Jonas Salk and his colleagues in the days ahead. The work will be valuable, and it will bevaried. From the common cold and influenza, to rheumatism and cancer—disease still plagues humanity, and thereare not wanting men to decide how those diseases can bestbe treated. “The Polio Man,” Jonas Salk has been calledin this book; it may be that if the book were written, notin 1959, but in 1979, he would be called “The RheumatismMan” or “The Cancer Man”,

But whatever be his final title to fame, there can be no doubt that Dr. Jonas Salk will merit President Eisenhower’scompliment and his good wishes. “I am confident, wrotethe President, “that the entire nation joins me in lastinggratitude and appreciation . . . and in best wishes for manyyears of continued service.”

Those are sentiments which every reader of this book will wish to echo.











Study Guide









1.	In Chapter 1, how did the authorities try to stop the spread of polio during the 1916 outbreaks in Brooklyn, New York, and Philadelphia, Pennsylvania? What do you think of their strategy today? Is it legal today? Is it moral in your opinion? 

2.	In Chapter 2, Salk learned that Dr. Kolmer’s approach had promise. Why was Kolmer’s work much safer than injecting a live virus into a human? Do any of today’s Covid vaccines use Kolmer’s approach?

3.	In Chapter 3 you will see Dr. Salk and his colleagues at the University of Michigan work on a vaccine for influenza. How could a single vaccine protect against multiple strains or types of influenza that might be circulating during a winter?

4.	Why in Chapter 4, did Salk and the other researchers at the University of Pittsburgh work so hard to find out if polio was one strain or multiple strains? In other words, was polio caused by one virus, or by multiple viruses causing similar symptoms?

5.	In Chapter 4, you will see that Salk believed that the old theory of antibodies would be the solution to polio. How do antibodies created by infections work? How do antibodies in vaccines work?

6.	In Chapter 4, why was the contribution of Dr. J. F. Enders of Harvard University so important? You can easily do research on microbes such as yeast cells in your high school biology lab. Why is research on viruses more difficult?

7.	This is a question beyond the immediate scope of this book. It would require additional research. Compare the financial support for the polio vaccine with support of the Covid vaccines. What factors may have accelerated the development of today’s Covid vaccines?

8.	Chapter 7 discusses the efficacy or potency of the vaccine used in the first large-scale polio vaccine trail. What level of protection did it give the children in the trial? Compare the efficacy of that vaccine with the three Covid vaccines used in the United States in 2021.

9.	In Chapter 8 what caused the faulty batch of vaccine which caused polio in some children? What was Salk’s response to the incident?

10.	Another question requiring research beyond the scope of this book: the Salk killed virus vaccine is no longer used in the United States. Why was it replaced? What was the process that led to the replacement of the Salk killed virus vaccine? Which organization or organizations is monitoring the efficacy of vaccines in the United States?
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