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The article "Surveying the Lethal Literature" (The Wall Street 
Journal, Friday, April 27, 1984) requires comment. Its main thesis is 
that Soviet scientists are now using modern biological and biochemical 
methods to develop "pr.eviously undreamed of biological weapons 11 and that 
this work is due in large part to Professor Yuri A. dvchinnikov. The basis 
for the argument is that Ovchinnikov and his colleagues have been studying 
the chemical components of highly toxic venoms from cobras, scorpions, bees, 
and other natural sources, and that their papers in the open scientific 
literature are "the exposed tip of a new (Soviet) germ warfare progr.am". 
However, your editorial writer, William Kucewicz, does not mention the 
large volume of similar work that has been and is going on in many labora­
tories in countries other than the Soviet Union -- including my own labo­
ratory. 

The interest in this field is evident from a recent review 
article (CRC Critical Reviews in Biochemistry, 14, 113-171, 1983) which 
1 ists 180 references from more than 60 laboratories in 12 countries. 
Obviously, this scientific area has excited the imagination of many scien­
tists around the world. Yet in none of these instances, including wor~.in 
the U.S., is there evidence to suggest motives other than straightforward 
scientific ones. The fact that all of this work is in the open literature, 
including the Soviet contributions, is a clear indication that no secrecy 
is involved in these studies. 

There are many sound reasons for the work on toxins. They are 
extraordinarily interesting, stable proteins which show significant bio­
logical properties at very low concentrations. Scientists want to relate 
the structure of these molecules to their function. Medical uses for this 
knowledge include: using toxins, in combination with antibodies, to destroy 
diseased cells without destroying normal cells; learning about the protein 
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interactions that occur in blood coagulation and in degenerative diseases 
of the nervous system. The same protein chemistry and gene-splicing 
methods mentioned in the Journal article are standard in modern bio­
chemistry and molecular biology, and are used world-wide. They are the 
bases for the exciting developments occurring throughout biological 
science and medicine today. 

Nevertheless, as in many other biochemical fields, the work 
w~th toxins could conceivably be perverted to military uses. However, 
as a member of the National Academy of Sciences of the U.S. and a foreign 
member of the Soviet Academy of Sciences, I am familiar with the scientific 
literature and know many of the scientists in the U.S., the U.S.S.R., and 
other countries carrying out these research efforts. The publication of 
these results in the open 1 iterature and the common goals of scientific 
discovery suggest to me -- and to colleagues with whom I have spoken since 
your April 27 article appeared that the perversion to military use is 
not, and was not, an objective of the published Soviet work. 

Without access to hard evidence, a similar article could have 
been written by a Soviet editorial writer about my research, and that of 
the 60 other laboratories cited above, which have worked in this scientific 
area but are clearly not involved in biological warfare research. "Guilt 
by implication" journalism serves no useful scientific or societal purpose 
and, in fact, may unnecessarily damage our already fragile telations with 
the other nuclear superpower. 

Boston, MA 

Yours sincerely, 

Elkan R. Blout 
Edward S. Harkness Professor of 

Biological Chemistry 
Harvard Medical School 
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Surveying tht Lethal Literature 
By Wit.LIAM Kl"n:ww~ 

Srirnti!ic lileralure from the Soviet Un· 
11111 has oflen provided a window into its 
closed society. Soviet scientists. like lhosr 
1•Jsewhere, are keen lo see their work in 
prinl. for reasons of (l<'t'r n•cognition and 
nm1munication. 

So allhough the :1u1horitit•s lry lo guard 
$<l\"iet secrNs. a careful look at the av::il· 
ablt• open liler:Hure can provide evidencr 
on Soviet research priorilit'S and problems. 
In particular. the literature is useful in 
l'onflrming emigre reports that providt• tht• 
initial clurs on wh:tt 10 look for. 

For example. in l~i6 a Russian emigre 
gt•ao•tirist. 7.hores Mt'<lvede,·. l'iainwd that 
a massive nuclear accident h:1cl ·occurred 
in tilt• Sovit•t Union in 19;,7. AftC'r nwt•tinl:{ 
uutial skeptirism from Western sri<'ntists. 
ht• turned up about ltXl Soviet stuclio•s in tht• 
01•·n literature that prowd his rlaim. 

Sow 1lmh~Tt•s report a So\·irt program 
!o us(• r<'comhinant·DNA trrhnoh>J...'Y to <IP· 
n•lop Jll"l'\'10t1sly 1111clrC':1111ed of bit•loi;ic:1I 
wPapons. For instanc<'. they cite efforts to 
implant robra snake gene's into otherwise 
inno<"<'lll bacteria and viruses. which co11ld 
then direct lhe production or deadly venom 
Ill a ;·irtim"s bodv. · 

Tht• quickest way to revi('W tht• Sovit•t 
h!C'raturr on gerwtic research on vt•noms 
and bactt>ria is to consult a publication 
callPd .. Biological Abstracts ... Among thP 
litl<'S of Soviet papers. ii lists: ··complett• 
amino·aricl St:'qUPnCP of phospholipast• 112 
• isozyme E·3l from the venom or the Cen· 
tral Asian cobra . .Vuj11 nt1j11 orimm·· 119791 
and .. Interaction or the photor!'actiw dt" 
rivativr of the neurotoxin !rom th1• vt'nom 
of the Central Asian scorpion 18111/111" <"It· 

pc""' with neuroblastoma cell nwm· 
hr:11ws·· I 19HOI. 
'Sanitized' Rrsults'! 

A selective search or the literature 
turns up at least three dozen such papers. 
dealing with not only Central Asian cobras 
and scorpions but also honeybee vPnom. 
South Alrkan cobra venom. Bulgarian vi· 
p<>r \"Pnom. tetrodotoxin from puller fish 
and saxitoxin from marine algae. Most o! 
tht•sr toxins are as lethal as the ··classic"' 
rwrve agents-snman. sarin and tabun-in· 
\'t•ntPd but not usi•cl by Hitlrr's Germany. 
Each report lists several Soviet scientists 
as authors. The om• name that invariablv 
app<>ars is Yuri A. Ovchinnikov. a vie~ 
prrsident o! the Soviet AcadPmy of Sri· 
1•nces and a member or the Communist 
Party CPntral Committee. 

Do tht'St' papers represent bona licit• ha· 
sw n•search by Soviet scientists, who may 
bt• looking for some new wonder drug"! Or 
an• thPS<' tllP ··sanitized .. results of work 
on germ warfare? Any single one or tht• 
published So\'iet research articlt•s would 
nnt appo•ar gn•atly diffrrent from basir K<'· 
111•t1r-t•ngi1wering research conducted in 
!Ill' West. llryond noubt there are good sci· 
t•nlifir rPasons to s!udy toxins: J!PIH'lirally 
1•11J,!i1wt•r<'lt drugs could prrhaps kill eancer 
•·••lls whil<• 1111t afft•clin~ ht•althy cPlls. 'frt 
t!u• vo!111rn• and str11ct11n• of till' Sovil,t Iii· 
1·r:iri;n• points to anotlwr. hir1rn11s intf'll 
tlt)IJ. 

"'If you just lake Ovchinnikov's group. 
for example. you see them publishing l(P· 

111•tic·enginrerini: studirs or mrmbrant• 
pt•nt•tration and \":\rious kinds or studies 
ynll would t'Xpt'Ct them to do if th1•y Wl'f<' 
111 the b11siness o! 'improvinj!" Cht'mical 
and biolo~ral we:11x111s:· said San Dit•i.:o 
biochemist Richard Lukens. He has ext1•n· 
si\·ely reviewed the Soviet open literature 
for IRT Corp .• a research firm and govern· 
ment consultant. He concluded from the 
··matrix'" of Soviet studies that they are 
indt>ed tht• exposed tip of a m•w i:erm-war· 
!arr program. 

S<iviet srient1s1s. for instance. are con­
d11cting mtensive work on botulin, the most 
deadly JX>ison known to man. and ricin. an 
extremely toxic protein of castor beans. 
Botulin is ··10 ord<'rs or magnitude'" more 
toxic than the mycotoxins round in ··yellow 
rain."" noted ~Ir. LukPns. And ricin was 
1dentifird as tht• poison 11st•d in the f:lmous 
··1:r11hn•lla assa.ss111;Jtwn·· m l;imlon in I!fil\ 
,,f .1 rt•110...,·1wd Hu!e:inan d1bos1dt>llt. Gt·or~1 

Markov. who h:id been broadcasting scath· 
ing comnwntaries for the BBC. 

Just lw•·aust• thi·s•• poisons art• C'X· 
trt:'mely toxic. howC'ver. dOC'sn't necPssar· 
ily makt' tht·m gotxl military weapons. 
"'Tht•rt• are a Int of prop<>rti1•s thal a "bug· 
has to Ji;""' to IX' 11sable in a military 
st•nse. and tlw inl<'rsection bt•twC'en those 
qualities is not common !in na1ure1:· said 
one military <'XJlt'rt. H<' not<'d that a germ· 
war!an• agt•nt h:is to be able to survive in 
1he t•nvironmt•nt and to have the capability 
of bt•ing ··vt•cton•cl'" to tht• targ<•t-'"How 
do yo11 1-:1•t your "b11g' from where it is to 
"dwn• you want it to go·:'" This reqtiires a 
romplet<' undt•rstandini: of tht• gendir 
'"IJlut'prinr· of tilt' l"isons. the ability to 
1•11h:111n• lhl' pt'lll'lration of mt•mbrarH• and 
a knowleclgt• of wht•re in the body spt•cifir 
toxins takt• tlH'ir efft'ct. 

Over mort' than 1:1 yt•ars. Soviet papt•rs 
on J.:t'nrJirs ha\'<' followt•d this ex:icl 
ro11rst'. In tht· f:itt· !~!>Os, tht• S01:i(•ts pub· 
listu·d works 011 .. mass sp1•r1ronu•tric dP· 
wrmin:llion o! the amino-acid st•quPnces 
of p<>ptidt's·· :md the ··synthesis or pep· 
tidt>s."· This n•search on genetic structure 
prO\·ided them with a solid foundation to 
capit:rlizt• on tht• genetic·eni:ineering rrvo· 
lution nnl'e lhe firs! recombinant-DNA ex­
pt'riments wen• successfully performed in 
tht• U.S. in tht• t•arly J9itts. 

Al this point the research emphasis 
111rns from peptides to the amino-acid se· 
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quenct"s. or i:t·netic makeup. or various 
venoms ann otiwr neurotoxins. Th<' Soviet 
sci1•ntists rlt'xt investigated the genetic 
strnrt11rt•s of viruSl'S and hartPria. such as 
f.". mli. which t•xists naturally in the intes· 
tines. This is pn•cist•ly the rest•arch path tn 
pursut• in orclt"r to splice genes producing 
th~ venoms into common viruses or bacte· 
ria. which in turn would direct the host to 
bt•)!in makini: the nt•uroJoxins. 

To aid in this task. tht' Soviet scientists 
lurrw<I to finding ways or irnprovinj! mcm· 
hr;ul(' pt•rn•tration and locating the recep· 
1ors. or .. acrion sitt•s ... in tilt• lxxly wht•re 
difft•n·nt '"'orn11s takt" tllt'ir cll'adly hold. 
"'Tht'rr·s a ~nod rrasnn for inentifying the 
.ir·t11H1 s1t1·s.·· 1•xJilau11·U Mr. Lukt•us. ··u 
you know where lt"s going, you can put on 
a director that will help ii get there.'" He 
t'laborates: ··s:1y yo11 wanted to hit nerve 
cells. Then you can put on. say. an anti· 
body for ct•rtain molecules that you find on 
the surface of nerve cells ... Once in the 
body. the antibodies would nalurally SC'ek 
out the molecules on the rwn-e cells and 
then the toxins would attack the nervous 
system ... It would make your nervous sys· 
trm inopcrablt• and you die."" he said. 

Not everyone who has investigated the 
S<•viet papt•rs is so certain that they neces­
sarily indicate a germ-weapons program. 
.. I think lhe open literature you can go ei· 
ther way on:· said one Pentagon science 
expert, who like other government officials 
interviewed for this series asked not to be 
named. '"There are so many commercial. 
practical. medicinal applications for the 
damn thing. all or those in essence could 
ht.1 misused in somP wav ir somrbodv 
wantc-d to do it.·· · · 

OtJwr m1/1t;u)· 1•xpt•rts an· 1mpatit'nt 

with such explanations. An Air ~·orce spe· 
cialist in biochemical warfare observes. 
··we're still trying to get the military to 
race the 19H lhrear· of nerve agents such 
as soman and tabun. With the advent of 
genetic engineering. he adds. ··you're talk· 
ing about a subject where l can make any· 
thing I please, and it exp:rnds to the point 
of boggling lhe mentality of people who 
are trained to think about it-much Jess 
the military. lt"s a very dirric111l problem 
to get lhem to cope with it. .. 

At the very least, the open literature is 
fully consistent with the emigr"l' reports of 
a genetic·warfare program. In Soviet soci· 
ety. the priority given Prof. Ovrhinnikov·s 
program in terms of muney and manpowt>r 
points to a military t•mphasis. And another 
kind of Soviet literature-militarv writ· 
ings-bears this out. In particular. ihe !~Kl 
edition of the Soviet Milit:1ry Encyclopt•· 
dia. as translatt'd by the ll.S. i:ovt•rnmt•nt. 
has some highly n•l<•vant passagt'>. 

.. Tht• rapidly dt•vt•lnpini: industry in 1111· 
crobiology can be switched over from as 
peacetime missiun ur producing antibodies. 
;·itamins. enzymes. proteins. amino acids. 
and microbiological organisms for prott'ct · 
ing plants to the production of pathogt•nic 
m[croorganisms:· it says. ""This runsidera· 
bly complicates the capability for effecti\·1· 
international monitoring of the ban on bin· 
logical weapons." 

Scientific achievements such as gent'lic 
engineering, lhe military document con· 
tinues. '"have led to an increase in the er· 
fecliveness of biological agents as a means 
of conducting warfare.'" Moreover. it 
warns that '"the threat of biological·weap· 
ons employment by lhe imperialist states 
demands lhat effective preparation be 
made for lhe sanitary and anti·epidemic 
protection of the troops and ci\'ilian popu· 
Jation •.•. The readiness of the troops to 
conduct combat operations in a situation in 
which biological weapons are being used 
and familiarization of the entire population 
wilh protective measures against in!ection 
make It possible to considerably reduce 
losses from !his weapon of mass destruc· 
lion ... Ill should be noted that the U.S. be· 
gan lo expunge references to biological 
warfare in its military handbooks after the 
Biological Weapons Convention took effert 
in 1975.1 

Contrary to Weapons Convention 
Furthermore. the Soviet Military ency· 

clopedia rejects the sharp distinction madt• 
by Western officials between chemical 
weapons and biological or toxin .1ge11ts. 
The Soviet document says that du<' to lh•· 
devC'lopments in biotechnology. ..the 
boundaries between the biolOJ?ical ancl 
chemical weapons ar<' erased. since :111 b1· 
ological processes depend on chemical or 
physioch<'mical reactions. Bacterial toxins 
!botulin. for example• product'<! by livin:.: 
organisms. but th<'mselves not reproduc· 
ing. and previously ronsiderl'd to bt· bio· 
loi:-iral fbactrriolog-i<::1J 1 wr<1po11s. arr 1u1w 
classed as t"hemical me:ms of destruc· 
tion." 

This 111tt•rpretation is contrarv to !ht• B1· 
olngw;ll \\'1•:ipons Cml\"t'l1tinn. ·Sl)..'11NI b\' 
111 countries 1nclud1ng thP Soviet Unio.;. 
The framers of the convention specifically 
class1f1ed toxins as prohibited biological 
weapons. and banned their manufacture or 
possession in anything beyond small quan· 
tities for research. 

Most revealing or all. the Soviet Mili· 
tary Encyclopedia specifically discusses 
neurotropic toxins. which· attack the ner· 
vous system. Including botulin. staphylo· 
coccal enterotoxin, ricin. crototoxin. tay· 
toxin. bungarotoxin and cobra neurotoxin. 
.. The neurotroplc toxins are the most toxic 
chemical substances o! all known toxic 
agents,'" it says. "Their harmful effect is 
based upon their capacity to inhibit the 
membrane receptors responsible !or nerve 
Impulse transmission. Under combat con· 
ditlons they can be used as an aerosol or in 
a solid or liquid stale In mixed elements or 
ammunition: they can also be used !or sab· 
otage purposes ... 

Mr. Ktll'f'trw: 1s 11 .founwl 1··///rifff1/ 

u·ritf'r. 
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