
Soviet Science: A Struggle for Survival 
As the Union collapses, food, not science, has become the preoccupation of Soviet researchers; 
responsibility for supporting most scientific institutions has fallen to the Russian Republic 

aren't being paid on time de- 
spite the government's mad 
rush to print rubles; and food, 

Moscow-FOR MORE THAN HALF A CENTURY, 

the Lebedev Physics Institute in Moscow has 
represented the best that Soviet science has to 
offer: It has produced five Nobel Prizewin- 
ners and provided a famous weekly open 
forum where the Soviet Union's top physi- 
cists met the younger generation. Even in the 
dark era of Stalinism and, later, in the gray 
Brezhnevian 1970s, it offered a safe haven for 
Jewish physicists like Evgenii Feinberg, Y i i  
Fradkin, and Alexander Gurevich. "The con- 
ditions in our country were very bad," re- 
calls Vitaly Ginzburg, at 74 one of the most 
famous of the institute's theoreticians, "but 
in our institute the conditions were very 

not science, is becoming the . S' 

preoccupation for researchers. t 
The hard facts are that the 

essentials for doing science- 
such as subscriptions to inter- 
national journals-are now 
unafTordable luxuries. Deliv- 
eries of radiolabeled nucleo- 
tides-a basic tool of molecu- 

linoleum, stairwell lights that do not work, 
and broken-down furniture. There is no one 
to carry out routine maintenance. "We have 
to have someone in the lab almost round- 
the-clock," says Sergei Nedospasov, a 39- 
year-old molecular biologist at the Engel- 
hardt Institute of Molecular Biology in 
Moscow, "just in case the electricity goes off 
or the heating pipes burst." Both, he says, 
are frequent occurrences. 

Worse yet, there's less time to do research: 
Anyone who is trying to live on a paltry ruble 
salary-and this includes all but the most 
prominent scientists-has to spend increas- 
ing amounts of time lining up for food on the 

lar biologists-have been re- 
duced in quantity and quality Concerned physicists. 

Ginzburg (top), Kapitsa. 
since locals took over the fac- 

good indeed." No longer. As way home. Only those Musco- 
the old Soviet Union breaks 3 vites with relatives in the coun- 
up, Ginzburg simply says, tryside can even dream of such 
"We are dying." V, luxuries as chicken, sausage, or 

A 7-day visit last month to a eggs. "We haven't seen rice in a 
dozen laboratories-famous year," says Alexander Tatosyan, 
and not so famous-in what a biochemist at the All-Union 
was once the Soviet Union Cancer Center in the Moscow 
revealed an atmosphere of al- suburbs. At the well-known In- 
most unmitigated gloom. As stitute for Protein Research at 
winter approaches, a sad la- Pushchino, 2 hours from Mos- 
ment is pervasive: Salaries cow, administrators are fight- 

tory in Tashkent, Uzbekistan, a former So- 
viet republic in Central Asia. Researchers 
lament that expensive Western equipment 
sits idle because there is no hard currency to 
purchase spare parts. Until the economic 
situation improves, purchasing new equip- 
ment on institute budgets is out of the 
question. 

Besides all this, working conditions are 
disastrous. Although the rooms are often 
large, decay and neglect is obvious: peeling 

ing to arrange shipments of 
basic foodstuffs for their em- 
ployees. "The stores are abso- 
lutely empty here," says deputy 
director Le'v Ovchinnikov. 
"We are trying to barter for 
sugar," he says, "but we have 
nothing to offer." 

And the runaway inflation of 
the ruble is making it difficult 
even for those with lots of 
rubles to purchase enough to 
live on- hence the temptation 
to take a second job. Evgenii 
Volkov, deputy director of the 
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Home of the elite. Moscow State Uniuer- 
sity, a top scientific institution. 

ther temporarily or permanently. No one 
knows for certain how many scientists are 
among the half-million people said to be 
leaving the Soviet Union each year, but of 
the approximately 300,000 Soviet immi- 
grants Israel has expected to take in, so far 
an estimated 6000 are basic researchers. 

The effects of the exodus are apparent in 
every academy institute in Moscow. In the 
Lebedev Institute, there seem to be hardly 
any researchers left in the prime of their 
careers. "If just a few more prominent 
people were to leave now," warns Nedo- 
spasov, "a whole generation of scientists 
would be lost." The brain drain "may suc- 
ceed where Lysenko failed at destroying 
genetics in the Soviet Union," says bio- 
chemist Vladimir Skulachev. 

Some fields are already close to extinc- 
tion. "Three-quarters of the best mathema- 
ticians are already abroad," says Vladimir 
Gelfand, whose father, Israil, now at Rutgers 
University, is one of the world's top math- 
ematicians. Both Gelfand, who trained as a 
mathematician but switched to cell biology, 
and Nedospasov say they sense that in their 
fields an important milestone has already 
been passed: the loss of a "critical massn of 
researchers whose work stimulates the work 
of others. "You no longer hear about results 
before they are published," sap Gelfand. 
Adds Nedospasov, "In my field (the mo- 
lecular biology of cytokines), there is almost 
no one here to talk to any more." 

Less obvious, but just as harmful to sci- 
ence. is the internal brain drain: scientists 

Lebedev Institute, says some of his best 
physicists have turned entrepreneur and are 
selling dried powdered chicken dung for 
fertilizer. "By next year," says Volkov, "all 
our scientists will have to have two jobs." 

Or they'll be gone. In reaction to increas- 
ing deprivation, the best Soviet scientists are 
voting with their feet, fleeing overseas to the 
United States, to Israel, and to Europe. 
Twenty percent of the Lebedev Institute's 
theoretical physicists have already gone, ei- 
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are leaving en masse to professions like bank- 
ing and finance that did not exist in the 
Soviet Union. "Maybe 90% of the most 
successful businessmen in the Soviet Union 
are former scientists," says Sergei Ben- 
dookidze, a Georgian who left a career in 
molecular biology 4 years ago. 

Bendookidze sits in a cramped second- 
story office in a decrepit building on a dark 
alleyway close to the former official Com- 
munist Party hotel. His business, Bioprocess 
Corp., started out trying to sell biotechnol- 
ogy products to the West and has now 

diversified, in a pattern typical of Moscow's 
early stage of capitalism, trading in every- 
thing from medical equipment and cosmet- 
ics to shipping and insurance. 

Bendookidze says he knows of "dozens of 
cases" of scientists succeeding in business. 
Even the Moscow Commodities Exchange is 
run by a former theoretical physicist, he says. 
Given the economic situation, Bendookidze 
stresses that it is "totally normal" for active 
scientists and young people to move into 
business. "In our country," he says, "bright 
people never had a choice between science or 

business." Now that the choice exists, he 
says, they are rushing to fill the vacuum. 

For those scientists who decide, for what- 
ever reason, to stay home and do science, it 
is not even clear at the moment who will pay 
their salaries next year or even next month. 
As Science went to press, a "Common- 
wealth of Independent States," including 
the Russian, Byelorussian, and Ukrainian 
republics, had suddenly appeared, leaving 
the remaining nihe republics at least tempo- 
rarily on the sidelines. No one can hope to 
predict the future of the whole of Soviet 
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.cnn - ave Our Science 
teeters nn the brink, many Soviet rescarchcrs hclieve that thc 

Il<J[lC I >  L O  L L I I I I  LC) the West for help. Rut some of thcir colleagues are concerncc~ rna r  
the kind of  help IYesrcr~i countries are offering could d o  as much harm as good. 

Especially trouhlcsome is the pro\vinp number of young Soviet scientists being 
invited t o  \\wrk h r  cstcndcd periods in the P\'cst. "t'r know they want to  help us," says 
physicist VitaI!.Ginzburgofthe in\itations, but he argues that ifthey really want to  help 
Soviet science. \Vestern benefactors should invite people for just 6 nionths+)r even just 
a couple of  \\reeks t o  give Icctnrcs. ''For the same money that they spend on 10 people, 
-'.--. .--n hclr, hundreds j u t  as effcctivel!~," he says. Spreading the moncv arour -l ' .-'- 

nt: Ginzburg points nut that if young researchers 
appointments, that \ r ~ ~ ~ l d  help stem the b 
\Vest. (lthcn\.i\c, lie s.lys, "it \vill kill us." 

.4t 39, Scrpei Ncdospasov of the Engelharclt Institute of 
Molcct~lar Rio lop  is just over half Ginzburg's age, and is the 
kind of person ~ I i o  could easily move abmad. Rut he is staying 
in X?oscon. and agrees \\,ith Ginzburp that regul~r-length post- 
tioctoral fcllo\\.ships in the West, though they may be good for 
tlie individual and the host, are ~~ltiniately h.~rnifi~l to  Soviet 
scierlce. "The current systeni," says Sedospasov, "indirectly 
cnc cople not to  come hack." He has an additional 
s u ~  c t  i17estem labs pair up \\.ith So\.ict lab%, so they 

vnrk on joint projects ange staff. That \Yay, he says, "if there is really 
1 1 ~ ~ 1 i n g  to eat in h4oscow," L I I C  ~ U ~ I C ~ S  can spcnd more of thcir time in the West until 
thc situation eases. Rut they n-ould not cut their ties t o  home in the \vay thc! 
on a 2- or 3-year research fello\vship. 

The idea of  joint labs is also backed by Vladimir Skulachev, head of the Relc 
tc of  I'hysico-Chem at hlosg ir. H e  is tryinp to 
I "college" with the h i o l o g  dc ; a model for such 
ne and has alrcady er ) prcliniin; a fe\\r foreign labs 

L I I C N  w ~ l l  allow each young I K ~ K , ~ L I I C I  t o  spcnd a L C \ \  cclrJr lLcl\  avrt~atl. The fore'-- I-' 
can bc sure they are training the v e n  best: His young rrs have a 
sclcctrd to receive one-on-one instruction insidc scic ups both 
university and at participatins acadern!. institutes. C o n ~ p e t ~ t ~ o n  to join the 
very in th 300 applicants for 4 0  slots. No\\, the program need 
invitati ffcrs of  support from LVcstcrn I ~ b s ,  he says. 

Prob lost \\.elconic of  all forms of help ~vould be for \\'cstcm organi 
to  set up 'trlu I L L ~ L L ~  laboratories inside the Soviet Union. Science could learn o f o  
organization that has gone that far: the S\viss nonprofit organization Vi'orld La 
ries, \\rliich has set up an AiDS research laboratory in St. I'etershi~rg \\*it11 the 
a S1 -million grant from Swiss husincssnian Rrucc Rappaport. The center, lie; 
epidemiologist Andre Kozlov, \\ill employ 25-30 Soviet scientists. Its ad\. 
according to Ilrorld hboratories Moscon. representative Alexander Postno\., ir 
bypasses the political system and puts the money directly into science. "IVe < 
anyone \ve need because 14.c Iiavc our o\vn bank account," IIC says. 

Rut Postnov admits that setting up the center \vould have been impossible \ 
the s ~ ~ p p o r t  of  tlie niayor of  St. Petersburg, Anatol! Sobchak, ~ v h o  provided b 
and other basics. i\lthougti itTorld Lahoratorirs does not yet have plans for an, ,,..,. 
such cc rTe arc keeping our cars open for niorc sponson," Postnc 
Multin ; are \r.elcome t o  vo l~~nteer .  1 
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science, but for now it seems certain that 
scientists will be dependent on their own 
republics, and not some central body, for 
support. Given that the Russian Republic 
has inherited most of the country's scientific 
potential, that places most responsibility for 
science in the hands of the Russian Republic 
and its president, Boris Yeltsin. In the old 
Soviet Union, almost all basic research had 
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has just changed its name to the "Russian 
Academy of Sciencesn-now finds itself 
fighting a partial takeover from another 
"Russian Academy of Sciences," set up only 
a few months ago (see box p. 1717). 

With no clear policy on the future of 
science in general and the academy in par- 
ticular, the Yeltsin government is doing little 
to ease the fears of researchers. Some cling 
hopefully to a mid-November speech in 
which Yeltsin promised to make basic sci- 
ence a priority in the Russian Republic. A 
spokesman for Yeltsin could offer little in 
the way of concrete assurances to Science. 
Although Anatoly Rakitov, Yeltsin's adviser 
on science, technology, and computeriza- 
tion, reiterated Yeltsin's statement pledging 
support for science, he warns that "the 
present situation is very difficult. Our coun- 
try is like a sinking ship, and Yeltsin is not 
out to save just some of the passengers. He 
is trying to save the whole ship.. .it is not just 
scientists who will need a second job." 

Despite the difficulties, a few researchers 
are still able to sound an occasional note of 
optimism about the future of Soviet science. 
Moscow molecular biologist Maxim Frank- 
Kamenetskii even welcomes the brain drain, 
on the grounds that, as he wrote in the June 
issue of Current Biology, "sooner or later, 
many of those who are leaving may return and 
give new momentum to Russian science." 

Optimists also point to one encouraging 
result of the birth of democracy: The new 
Russian State Committee on Science and 
Higher Education, which inherits overall 
responsibility for the funding of Russian 
science, including the academy, is consider- 
ing setting up a science foundation run on 
Western lines. 

"We need to restructure the entire funding 
system for science," says Igor Nikolaev, sec- 
retary of the committee, who has just re- 
turned from a 2-week visit to the U.S. Na- 
tional Science Foundation. The Russian Sci- 
ence Foundation would be a nonprofit, non- 
taxable organization that would dismbute 
money smctly by peer review and would be 
independent of the academy. "We need to 
create multiple sources of funding," says 
Nikolaev. The problem, of course, is where 
will the money come from? If it comes out of 
the hyde of the academy, it will meet with 
"tremendous resistance," says cell biologist 
Gelfand. All-Union Academy vice president 

been concentrated in one key organiza- 
tion-the 365 institutes of what until last 
week was known as the "All-Union Acad- 
emy of Sciencesm-and a few universities, 
most of them located in Moscow, St. Peters- 
burg (formerly Leningrad), or the Siberian 
"science city" of Novosibirsk. 

The academy, whose headquarters is in 
Moscow, is a scientific power center with no 

r \\fould 

nzarsky 

parallel in the United States. Both a learned 
society like the U.S. National Academy of 
Sciences and a centralized source of funds, it 
employs 66,100 scientists, 95% of them in 
Russia. Last year it spent half of the total 
basic science budget of 7 billion rubles 
(worth perhaps $60 million at the true rate 
of exchange this November). But, despite 
its size and past power, the academy-which 
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Evgenii Velikhov agrees: "The [academy] 
institutes will fight to  keep their budgets." 

Previous attempts to  establish granting sys- 
tems within the academy or  universities have 
almost always been unsuccessful, say 
Bendookidze and others. "We referees just 
gave all the money to each other," he con- 
fesses. The committee hopes t o  solve this 
problem, says Nikolaev, by using as many 
reviewers as possible from outside Russia. 
Already, he says, he has been overwhelmed 
by offers from U.S. professors t o  help. But he 
still fears that the foundation, which like the 
academy has n o  budget yet for 1992, will 
remain "just a name on  a bank account." 

With or  without the foundation, recovery 
for Soviet science will be, at best, slow and 
painful. Says high-energy physicist Sergei 
Kapitsa of Moscow's Institute for Physical 
Problems, "It took the Germans and the 
Japanese 20 years after the war t o  begin to  
build fine motorcars, and 20 years after that 
t o  become scientific powers." 

Many researchers, however, fear something 
worse than a decades-long climb out of the 
morass: a collapse of the democracy move- 
ment and a return to  totalitarianism. "People 
who are calling themselves 'democrats' are 
using the methods of the Bolsheviks," says 
Smirnov, who has taken t o  carrying a gas 
pistol [air gun] since receiving anonymous 
threats t o  stay out of Russian politics. Free- 
dom, Skulachev adds, may turn out to  be a 
dangerous commodity, primarily because in a 
country with n o  history of liberal, constitu- 
tional government, people d o  not know how 
to use it. "In a sense," says Skulachev, "we are 
still slaves in our mentality despite our new 
freedom. This is why the wrong people may 
come t o  power very easily." But for scientists, 
there is at the moment no choice but to  tie 
their fortunes t o  those of Yeltsin and Russia 
and hope for the best. Should Yeltsin falter, 
the present problems of science may seem 
small indeed. STEVEN DICKMAN 

Steven Dickman is a free-lance science 
writer based in  Munich, Germany. 

AAAS to Explore Assistance 

At a meeting last week, the AAAS board 
of directors decided to explore ways the 
association could assist researchers in the 
former Soviet Union. As a first step, the 
board is hoping to collect data on  the 
status of research institutes and indi- 
vidual scientists, perhaps with a view t o  
sending teams to the various republics 
over the next year o r  so. Information 
from any contacts within the former 
USSR will be coordinated by Sandra 
Burns, at the AAAS USSR Program. 

Breast Cancer: Stalemate 
In the War on Cancer 
A GAO report documents new research and better treatments 
for breast cancer, but incidence and mortality are rising 

EVEN THE LEADERS OF THE WAR ON CANCER 
seemed subdued last week as they surveyed 
the battlefield. Twenty years after the big 
push to find "magic bullet" cures began with 
the signing of the National Cancer Act, they 
were called up to Capitol Hill by Representa- 
tive Ted Weiss (D-NY) to explain why the 
incidence of the most common cancer among 
women, breast cancer, has increased over the 
past few decades. 

What emerged from the hearing was a saga 
of  substantial investments-the National 
Cancer Institute (NCI) has spent more than 
$1 billion on breast cancer alone over the past 
two decades-and spectacular progress at the 
research level, but limited success in the area 
that counts most: reducing mortality. Ac- 
cording to NCI, 26.9 women out of every 
100,000 died of breast cancer in 1973; by 
1988, the number had grown to 27.5 per 
100,000, and the trend seems to be heading 
upward. The rising incidence of the disease 
led several witnesses at the hearing to ques- 
tion NCI's focus on  treating the disease rather 
than finding ways to  prevent it. 

In many respects, what's happening in 
breast cancer is an extreme example of the 
way the War on Cancer is going in general. 
After spending $22 billion in the past two 
decades, NCI can point to  a wealth of new 
research findings, better treatments, a dra- 
matic reduction in deaths from less common 
childhood cancers, and significant improve- 
ment in survival times for cancer patients 
under age 65. But overall death rates from 
many common cancers remain stubbornly 
unchanged--or even higher than when the 
war began. Only a few years ago, NCI leaders 
were setting super-optimistic goals, such as 
aiming t o  reduce the cancer death rate within 
the next decade by 50%. Now, reflecting a 
new touch of realism, that target has been 
dropped from NCI literature. 

This represents a "very sharp change from 
5 years ago," says John Bailar 111, a former 
NCI biostatistician who was one of the first t o  
challenge what he calls "the cancer establish- 
ment" about the slow rate of progress. When 
he published a statistical analysis in 1986 
pointing out that people had been dying of 
cancer at the same rate for nearly two de- 
cades, the response from NCI leaders was 
"absolute rage," says Bailar. But much, in- 

Funding snapshot. Breast cancer ranks 
below AIDS i n  1990 NZH extramural 
research (top); most 1992 NCZ funding for 
breast cancer will go to treatment. 

cluding the leadership, has since changed. 
Bailar's message got some support from 

General Accounting Office (GAO) experts 
who testified at the Weiss hearing on breast 
cancer last week. In the fifth of a series of 
reports on  the cancer program, GAO found 
that "the likelihood is increasing that any 
woman will be diagnosed with breast cancer 
in her lifetime," and "we must conclude that 
there has been no progress in preventing the 
disease." Treatment has improved the 
chances of surviving, but only slightly. From 
1976 to  1983, the 5-year survival rate for 
breast cancer patients increased from 74% to  
77%. NCI's spending on breast cancer has 
brought some improvement, but "progress is 
in the eye of the beholder," says George 
Silberman, one of the authors of the GAO 
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