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THE SECRETARY OF STATE 
WASHINGTON 

TO THE CONGRESS OF THE UNITED STATES 
:1NI) MEMBER STATES OF TIIE UNITED NATIONS: 

Chemical and toxhi weapons are of special concerti to rnankind. Used against 
civilian populations, or even against snldiers with protective equipment, they can 
cause protracted and indiscriminate physical and psychological suffering and, as we 
witnessed in World War I, widespread death as well. For such reasons, the inter-
national community has outlawed the use of these weapons. The l995 Geneva Pro-
tocol, one of the oldest arms control agreements still in force, forbids the use of 
chemical and biological weapons ir war. The 1972 Biological and Toxin Weapons 
Convention prohibits the mere possession of toxin weapons. In an effort to extend 
such legal constraints still further, the United States—together with other coun-
tries in the Committee on Disarmament at Geneva—is seeking an outright han on 
the development, production and stockpiling of chemical weapons, 

I regret, then, to report that chemical and toxin weapons are nevertheless be-
ing used today in Laos, Kampuchea and Afghanistan by the Soviet Union and its 
allies. In March of this year, we reported on this subject to the Congress, the 
United Nations, and to the members of the international community. Our report, 
which contained a comprehensive and detailed compilation of the evidence available 
to the United States Government, was designed to bring the issue to the attention 
of the world community, In presenting it, we invited others to join us in examining 
the evidence and in confirming the truth. 

These efforts have not led the Soviets and their allies to halt their illegal use 
of chemical and toxin weapons. Instead, they continue to deny the truth about 
their illegal activities. The world cannot be silent in the face of such human suffer- 
ing and such cynical disregard for international law and agreements. The use of 
ehemical and toxin weapons must be stopped. Respect for existing agreements 
must be restored and the agreements themselves strengthened. Rezpect for the 
dignity of humanity must be restored. Failure to achieve these goals can only have 
serious implications for the security of the world community, particularly for the 
security of smaller nations, like those whose people are being attacked. If such 
basic elements of human rights can be so fundamentally igoored, how can we 
believe any pledges to respect human rights? 

All who would seek to promote human rights, and all who would seek to main-
tain the credibility of international agreements, have a duty to call world rttention 
to the continuing use of chemical and toxin weapons, and to seek a halt to their 
use. It is for this purpose that the United States provides the following report. 

Sincerely, 

George P. Sliultz 

T-tE SECBETAB'f OF STATE 

WASHINGTON 

TI) THE CONGRESS OF TIlE UNITEr) STATES 
ANL) MEMBER STATES OF THE UNITED NAT1ONS 

Chemical and toxin weapons are of special concern tu Used against 
civilian populations, or even against soldiers with protective equipment. they can 
cause protracted and indiscriminate physical and psychologwal suffering and, as we 
witnessed in World War 1, widespread death as well, For such reasons, the inter- 
national community has outlawed the use of these weapons. The 1925 Geneva Pro- 
tocol, one of the oldest arms control agreements still in force, forbids the use of 
chemical and biological weapons in war, The 1972 Biological and Toxin Weapons 
Convention prohibits the mere possession of toxin weapons. In an effort to extenil 
such legal constraints still further, the United States-together with other coun- 
tries in the Con"aittee on Disarmament at Geneva-is seeking an outright bau on 
the development production and stockpiling of chemical weapons, 

I regret, then, to report that chemical and toxin weapons are nevertheless be- 
ing used today in Laos, Kampuchea and Afghanistan by the Soviet Union and its 
allies, In March of this year, we reported en this subject to the Congress, the 
United Nations, and to the members of the international community. Our report, 
which contained a comprehensive and detailed compilation of the evidence available 
to the United States Government, was designed to bring the issue to the attention 
of the world community, In presenting it, we invited others to join us in examining 
the evidence and in confirming the truth. 

These efforts have not led the Soviets and their allies to halt their illegal use 
of chemical and toxin weapons. Instead, they continue to deny the truth about 
their illegal activities, The world cannot be silent in the face of such human suffer- 
ing and such cynical disregard for international law and agreements. The use of 
chemical and toxin weapons must be stopped. Respect for existing agreements 
must be restored and the agreements themselves strengthened. Roapect for the 
dignity of humanity must be restored. Failure to achieve these goals can only have 
serious implications for the security of the world rummunity, particularly for the 
security of smaller nations, like those whose people are being attacked, If such 
basic elements of human rights can be so fundamentally igiored, how can we 
believe any pledges to respect human rights? 

All who would seek to promote human rights, and all who would seek to main- 
tain the credibility of international agreements, have a duty to call world rttention 
to the continuing use of chemical and toxin weapons, and to seek a halt to their 
use. It is for this purpose that the United States provides the following report. 

Sincerely, 

I 

A 
George P. $iultz 

Chemical and toxin weapons are of special cmiic~er11 tr ,  ~ , ~ : , I I I , I ~ C J .  ['sed against 
civilian populations, or even against soldiers \vtth protrrtl\ e rclllipment. they \'an 
cause protracted and indiscriminate pliys~cal anti psyctioio~~~*;li sklfferlng nrltl. as w e  
wittimed in World War I, widespread death as well. For suL.11 rc*:isons, the Inter- 
national community has outlawed the use of these tveapotls. The 1:125 (;encva Pro- 
tocol, one of the oldest arms control agreements still in force. frrrtrlrls the (1se r r f  
chemical and biological weapons ir, war. The 1972 Btological an<] Tosin \Veapons 
Convention prohibits the mere possession of toxin weapons. I n  an effort to extend 
such legal constraints still further, the r'nited States-together ivlth I)t\ier coun- 
tries in the Cow-aittee on Disarmament a t  Geneva-is seeking an outright llail or1 
the development, production and stockpiling of chemlcal {veapons. 

I regret, then, to report that chemical and toxin weapons are nevertheless he- 
ing used today in Laos, Kampuchea and Afghanistan by the Soviet I'nion and its 
allies. In March of this year, we reported on this suhject to the Congress, the 
I'nited Nations, and to the members of the international community, Our report, 
which contained a comprehensive and detailed compilation of the evidence availai)le 
to the L'nited States Government, was designed to bring the issue to the attention 
of the world community, In presenting it, we invited others to join us in examining 
the evidence and in confirming the truth. 

These efforts have not led the Soviets and their allies to halt their illegal use 
of dlemical and toxin weapons. Instead, they continue to deny the truth about 
their illegal activities. The world cmnot be silent in the face of such human suffer- 
ing and such cynical disregard for international law and agreements. The use of 
chemical and toxin weapons must be stopped. Respect for existing agreements 
must be restored and the agreements themselves strengthened. Respect for the 
dignity of humanity must be restored. Failure to achieve these goals can only have 
serious implications for the security of the world pommunity, particularly for the 
security of smaller nations, like those whose people are being attacked. If such 
basic elements of human rights can be so fundamentally igliored, how can we 
believe any pledges to respect human rights? 

All who would seek to promote human rights, and a11 who would seek to main- 
tain the credibility of international agreements, have a duty to call world rttention 
to the continuing use of chemical and toxin weapons, and to seek a halt to their 
use. It is for this purpose that the United States provides the following report. 

Sincerely, 

i 

George P. ,P:iultz 
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development of evidence frotn many 
countries, independent analyses have 
been initiatecl by foreign chemical war-
fare experts, physicians, journalists, and 
independent nongovernmental scientists 
anrl laboratorios. Analysts in the rnited 
States have found this research very 
helpful both in supporting their own 
conclusions and, more importantly, in 
expanding on them. 

SUMMARY Uh EVIDENCE 

Afghanistun 

Evidence indicates that the Soviets 
have continued the selective use of toxic 
agents in Afghanistan as late as Oc-
tober 1982. For the first time we have 
obtained convincing evidence of the use 
ot' mycotoxins by Soviet forces through 
analyses of two contatninated Soviet 
gas masks acquired from Afghanistan. 
Analysis and quantification of material 
taken from the outside surface of one 
mask have shown the presence of Ed-
chothecene mycotoxin. Analysis of a 
hose from a second Soviet mask showed 
the presence of several mycotoxins. In 
addition, a vegetation sample from 
Afghanistan shows preliminary evidence 
of the presence of mycotoxins. (See Aii-
nex A.) 

Our suspicions that mycotoxins have 
been used in Afghanistan have now 
been confirmed, Reports during 1980 
and 1981 described a yellow-brown mist 
being delivered in attacks which caused 
blistering, nausea, vomiting, and other 
symptoms similar to those described by 

llow rain" victims in Southeast Asia. 
Because of limited access to survivors 
who still exhibited symptoms, as well as 
great difficulties in collecting environ-
mental and other physical samples from 
attack sites, we were unable to con-
clude with certainty in the March 22 
report that mycotoxins were being used 
in Afghanistan. We have now concluded 
that trichothecene mycotoxins have 
been used by Soviet forces in Afghani-
stan since at least 1980. 

A number of reports Indicate that 
chemical attacks are continuing in 1982. 
While we cannot substantiate every 
detail, the pieces of evidence in these 
reports add up to El consistent picture, 
For example, a physician in •rt facility 
treating casualties among the mu-
jahidin (resistance fighters) has re-
ported that he tre i.ed 15 majahidin for 
red skin lesions Butt he said were 
caused by Soviet chemical attacks in 
Qtindahar Province in May-June 1982, 
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TABLE 1 
Afghanistan: Reported Attacks, 1982 

Data 
early 
Feb.
Feb h. 5 

Feb 19 

Mayi 
June 
June 

June 11 

Juno 

July 

Sept. 13 

Sept 20 

Sept 

late Sept / 
early Oct 

Undetermined 

VIllago 
Location 
north of 
Shindand 
south of 
Shindarid 
Badakhshan aircralt 
Province 
Oandahar 
Prov,nr11
h Arab 
Prov 

O)1,11.sr,ir 

P-siv .iiio 
r 

LoNajilf 

Pft.1,O1`,:P 

Lowgar 
Prn.r•ce 
t.owqdr 
Pro.,,nco 
Hadnian aircraft 
Province bombs 

manioc of 
Attack 
aircraft 

helicopter 

helicopter 
rockets 
aircraft 
hornbs 
aircraft 
bombs 
helicopter 

Form of 
Malaria) 
yellow 
substance 
yellow 
substance 
yellow 
crystals 
black, yellow, 
white gases 
red, black, 
white smoke 

ancraft nerve gas 

pumped from gas 
arrnored vehicle 
pumped from gas 
armored vehicle 

Parsons Parsons 
Killad Takon 111 

4 

0 

15 

15 11) 

Three majahidin died within 12 hours 
of one attack in the general area of 
Maharijat south of Qandahar, The ntu-
jahidin claimed that Soviet helicopters 
fired rockets that emitted black, yellow, 
and white gases on impact. The physi-
cian said that the surviving victims 
failed to respond to conventional 
medical treatment. 

We have received reports that on 
September 20, I982, Soviet soldiers 
poisoned underground waterways in 
Lowgar Province south ()I' Kabul where 
the mujahidin were hiding. According 
to a mujahidin commander in Pakistan, 
a similar event occurred in the same 
province on September 13, 1982, result• 
ing in the deaths of 60 adults and 13 
children, These two independent ac-
counts described a Soviet armored vehi-
cle pumping a yellow gas through a 
hose into the watemays.1

IWe know from .,,,iirces that Soviet 
chemical agent Milli ell methods include this 
technique, as reported, for cvample, by a 
Cuban emigre trained iit the Soviets in the 
use of chemical weap.(te, 

Aecording to the acyounts Ow 
September 1982 attacks, the yietini-• 
bodies decomposed rapidly, and the 
flesh peeled away when attempts %%ore 
made to tnove the bodies. Since PIT!). 
ntajahidin resistance leaders, rerivees. 
journalists, and Afghan defector,  lia‘e 
described chemical attacks causing 
almost identical symptoms. Most 
reports have described the skin 
blue-black after death. Although such 
symptoms seem bizarre, the largo 
number of reports from a yar;ety 
sources since 1979 suggests that ilniy 
cannot be dismissed (see our March 22 
report, p, 16). 

In 1982, a Soviet soldier who 
defected to the mujahidin said in an in• 
terview with a British journalist that a 
Soviet toxic agent, termed "Um porropt 
lethal," MU:WS the flesh W heeortle vry 
soft, The Soviet defector stated that the 
Soviets maintained stores of "picric 
acid" (probably chloropierin, n potential-
ly lethal tear gas), the "100 percent 
lethal" agent, and an ihcapacitating 

ieIc)fllCi) I 01 t'vidtii'e troll) titiy 
COuntriCS, independent analyses have 
been initiated by foreign chemical war- 
fare experts, physicians, journalists, and 
independent nongovernmental scientists 
iou! IilcccraI iris's, Analysts in t he nitec 
States have t'ccund this research \'ery 
helpful 1)0th in supporting their own 
oncIusions and, more importantly, in 

expanding on them. 

SUMMARY OF EVIDENCE 

Afghanistan 

Evilent'e indicates that the Soviets 
have continued the selective use of toxic 
agents in Afghanistan as late as Oc- 
tolcer 1982. For the first time we have 
obtained convincing evidence of the use 
ot mycotoxins by Soviet forces through 
analyses of two contaminated Soviet 
gas masks acquired from Afghanistan. 
Analysis and quantification of material 
taken from the outside surface of one 
mask have shown the presence of tn- 
chothecene mycotoxin. Analysis of a 
hose from a second Soviet mask showed 
the presence of several mycotoxins. In 
addition, a vegetation sample from 
Afghanistan shows preliminary evidence 
of the presence of mycotoxins. (See Au- 

ocx A.) 
Our suspicions that mycotoxins have 

been used in Afghanistan have now 
been confirmed, Reports (luring 1980 
and 1981 described a yellow-brown mist 
being delivered in attacks which caused 
blistering, nausea, vomiting, nod other 
svnuptoms similar to those described by 

flow rain" victims in Southeast Asia. 
liccause of limited access to survivors 
who still exbibi'ed symptoms, as well as 
great difficulties in collecting environ- 
mental and other physical samples from 
attack sites, we were unable to con- 
clude with certainty in the March 22 
report that mycotoxins were being used 
in Afghanistan. We have now concluded 
that trk'hothecene mycotoxins have 
been used by Soviet forces in Afghani- 
stan since at least 1980. 

A number of reports Indicate that 
chemical attacks are continuing in 1982. 
While we cannot substantiate every 
detail, the pieces of evidence in these 
reports add up to a consistent picture, 
For example, a physician in a facility 
treating casualties among the mu- 
ja/cidin (resistance fighters) has re- 
ported that he tre ed 15 mujahidin for 
red s!hc lesions that he said were 
caused by Soviet chemical attacks in 
Qandahar Province in May-June 1982, 

TABLE 1 

Afghanistan: Reported Attacks, 1982 

VIIigo Mothod of 
Dote Locotlon Atisk 

early north of aircraft 
Feb Sbcndar'd 

Feb 4, 5 South of helicopter 
Shc rid rid 

Feb 19 Bad.ckh"hn aircraft 
Prvin 

May Quridah.o helicopter 
June Pcwni'e rockt'ls 

Juno 1' ,crci ,c'rcr'cll 
l'r ,' bombs 

June 1 1 Oc"l,,'' cr arc_tall 
Pri. ' " bombs 

JunO Heir'',' helicopter 

July ii,,- ," aucraft 
v'cu',v 

Sept. 13 Lwcjcc pumped from 
,rn'rored vphiCl& 

Sept 20 I,('w',ir pumped from 
"is armored vehicle 

Sept, t.t1wc3,tr 

tale Sep11 E3,cqcitcccc aircraft 
early Oct Prov'rrce bombs 
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Three ntujahiciiic lied within 12 hours 
of one attack in the general area of 
Mahanijat south 'if Qandchar, The 11111- 

jahidia claimed that Soviet helicopters 
fired rockets that enutteci black, yellow, 
and white gases cm Impact. I'he physi- 
cian said that the surviving victims 
failed to respond to conventional 
ntedical treatment. 

We have received reicccrts that on 
September 20, lt)b2, Sccviet soldiers 
poisoned undergrccuncl waterways in 
Lowgar Province sccutic cit Kabul where 
the mujichidin were hiding. According 
to a mujahidin ccc ilincancler in Pakistan, 
a similar event ccc'c'urrecl in the same 
province on Septendc&ct- 13, 1982, result- 
ing in the deaths 'if 19) adults and 13 

children. These tw,c cnclept'nclent ac- 

counts described c $ccvlt't armored velli- 
cia pumping a yellccw gas through a 
hose into the watt'ru ivy, 

'We know frccctc 'c her occrces that Soviet 
cherrck'ul agent deli c'r ccccticcccls cni'lude this 
technique, cia recc crt,'ct fr crianiple. by a 

Cuban emigre trncnc',t It t hi' Sccvitn in the 
use of rlcen)icccl Wt'icl.cc cu 

Fo,m 01 Parsons Poisons 
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yellow 4 ' 

substance 

yellow 1) 

substance 

yellow 
cryslals 
black, yellow, I 
white gases 

red, black, 
WhitO smoke 
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nerve gas 
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According [cc the accccu its ccl' tb 
September 1982 attacks, [Ice vlc'tict 
bodies clecornpost'cl rapidly, alic I tic 
tiesh peeled away when attempt a crc' 
made to move the bodies. Sines' 1 ¶ c7 

flU ccjah idin resistance le:tc lec'v, ci' fc cerccs, 

journalists, atid Afghan i let'ect c ci's Icct e 

described chemical attacks c';cccvc ccg 

til most identical symptccncs, Mccvi 

reports have describell the shin a- Icing 
blue-black aftei- death. Altitccuglc ,icc'tc 

symntoms seem bizarre, itt' large 
number of reports front a vanity ''I' 
sources since 1979 suggests lint lcc'v 

cannot be dismissed (set' "cur Macti 2 
report, p. 16). 

In 1982, a Soviet soldier whcc 

defected to the rnn_jozjc jdc a icaicl in arc crc 

terview with a British journalist ml cci a 

Soviet toxic agent, termed "lIlt) çcc'nc'c' lit 
lethal,' causes the flesh to live nit' cry 
soft, Tue Soviet defector Ucted tli;ct tilt' 
Soviets maintained sticres ccf "Iccc'rcc' 

acid" (probably cltloropit'ri n , 1 1c1 clii al 
ly lethal tear gas), tile "till) pt'rc,'mct 
lethal" agent, and an it ,capat'c tat c hg 

ticen initiztetl by foreign chwicaI war- 
h r e  experts, physicwns, joinwilists, :ind 
independent niiiigovcrnmental srientists 
:unl l:ili~ir:it~irit~~, .iti:il! hts i n  tlir i'nltwl 
Stotrs have 1;iund this rescarch \cry 
helpful both i n  supporting tlicir own 
conclusions and, niore importnntly, in 
rsp:mding nn them. 
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Feb 4 5 south 01 helicopter yellow 0 
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SURlMAIlY O F  EVIDENCE Province CrySlillS 

AfgbiiniRtun 
Eviilcnce indicates that tlic Soviets 
l i nk (% oontinued the selective IISCL of toxic 
agrnts in Afghanistnn as lnte as Oc- 
tolrer i!W For the first time we have 
ol)tainc4 convincing evidence of the usc 
of mycotoxins by Soviet forces through 
ruialysrs of two contiitninated Soviet 
gas masks iicquired from Afghanistan. 
Analysis nnd quantification of material 
taken from the outsitlc surface of one 
ni:ulr Iinve shown the prcsencc of tri. 
chothecene mycotosin. t\nalysis oE n 
Iiosc from ti second Soviet inask showed 
t h c b  presence of several mycotoxins. In 
oddition, a vugetntion sample from 
Afgliiinistnn shows preliminary evidcnv: 
of the presence of mycotoxins. (See A i r  
nex A.) 9 = Undf~lerminerl 

Our suspicions that mycotoxins have 
h e n  used in Afghanistan have now 
been confirmed. Reports during 1'380 
rind IM1 described a yellow-brown mist 
bring rlclivered in attacks which caused 
blistering, n:iusea, vomiting, and other 
\\ mptoms similar to those tlescribcd by 

llow rain" victims i n  Southeast Asia. 
fttwuse of limited access to survivors 
who still exhibi',ed symptoms, as well us 
gretit difficultics in collecting environ. 
mcntol and other physical samples from 
:ittack sites, we were unable to con- 
rlutlc with certainty in the March 22 
report that mycotoxins were being used 
i n  Afghanistiin. We have now concluded 
that trirhothecene mycotoxins have 
been used by Soviet forces in Afghani- 
sttin since at leiist 1980. 

A number of reports lntlicirte that 
chcmicnl attacks are continuing i n  1982. 
While we cannot substantiate every 
tletail, the pieces of evidence in these 
repor% rtdd up to R consistent picture, 
For example, a physician i n  a facility 
treating casualties m o n g  the niu- 
jahidiii (resistance fighters) has re- 
ported that he tre led 15 itiujuhidb for 
red s k i  lesions tliitt he said were 
caused by Soviet chemiciil attacks in 
Qandahar Province in MayJune 1982, 
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Three auju/ii t lr)t  i l i r t l  within 12 hours 
of onc nttiick i n  t l ir  prnrr:il :vea I I E  
Mahnrijat south or (~:mliilii~r The M- 
jnhidin clninietl t h a t  Stivicl Iirlicopters 
fired rockets thnt c m t t r i l  I)lnrk, ycllow, 
ilnd white gnscs on inipct. 'Vhr physi- 
cian said that tlie surviving victims 
failed to respond to ronvcntionol 
niedical treatment. 

September 20, I ! W  Sivict soldiers 
poisoned untlergrniinil \c:itcrwnys in 
Lowgar Province wut11 nt' Kabul whcre 
the 7~i i j i ih id i i r  w t w  hirling. According 
to a niiijahidin c*iiinni:in~lcr i n  Pakistan, 
a similar rvcnt wvurrwl in the Same 
province on Septrmlicr 1 9 ,  1982, result. 
ing in the tleiiths of f;O adults and 13 
children. These tu,) iiiili~poiident nc. 
counts describetl ,I  S i l l  ivt  :irniored vclii. 
cic! pumping a yrlliiu  is ttirouKti 11 
hose into the writiw:i!s I 

'We know frriiii V t i I i t v  w w i w  thiit Soviet 
rhcmicot ngcnt r ldi \ i*r \  riir~liiiils inrlutle this 
technique,,ris repiirtt4 bw i-\:ii~ipk*, I)y II 
Cubiin ornigte triiiiiwl I & \  11iin Siivicts iii the 
use of rlieinicnl WIVIIMIII* 

We have rcwwrtl rcyicirts that on 
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agent near the cities Qonduz and . 

Kabul, The defector also reported that: 

• Unidentified toxic agents had 

been used in June 1982 on thedlighway 
between Termez and the Salang Pass 

north of Kabul; 
• The "too percent lethal" agent 

was delivered by rookets: „„d 

• "Picric acid" and an in-
capacitating agent were delivered by 
:Ur-dropped canisters. 

The defector stated that the Soviets 
have been preoccupied with protecting 

the roads and that chemicals were 
f . hyfrayed by planes along the areas adja- s

cent to highways, Chemical grenades 
reportedly have been used, but the data 
are inadequate to allow us to hypothe-
size about the contents, although sotne 
symptoms are indicative of mycotoxins. 

The reports of rapid skin 
pnsition as quickly as 1-3 hours after 
death continue to concern us. There is 
no recognized class of chemical or bio-
logical toxin agents we know of that 
eould affect bodies in such a way. If we 
assume occasional inaccuracies in re-
porting by journalists and survivors of 
:iwicks, it is possible that phosgene or 
phosgene oxime could cause such ef-
fects tfter 3-6 hours but with rouch 
less softening of tissues than is consist-
ent with stories of "fingers being 
punched through the skin and limbs fall-
ing off." The reported medical effects of 
other toxic agent attacks are consistent 
with use of the nerve agent tabun. We 
have information that both phosgene 
oxime and tabun are stored by the 
Soviets in Afghanistan. 

The British journalist, who inter-
viewed the Soviet defeetor, also re-
ported on two attacks described to him 
by the mujahidin, which have not yet 
been confirmed. One was an attack in 
the spring of 1982 on Kaiba, where 
Soviet soldiers reportedly shot victims 
already rendered unconscious by a gas; 
the other was in the summer of 1982 
near Herat where Soviet troops 
nortedly loaded the bodies from a gas 
atmck onto a truck and removed them, 
Reliable information indicates that the 
Soviets used ehernical bombs against 
mujahidin forces in late September 
1982 and in early October 1982 in 
Baghlan Province, 

our earlier findings are reinforced 
t.t%etal reports received tltis year 

.ihout earlier attacks not covered in our 
Nlarch report; 

• According to a former Afghan 
Army officer, in September 1981 a 
Soviet helicopter sprayed a yellow mist 
in Paktia Province (Sheilcn Amir) caus-
ing 16 deaths. The survivors had bloody 
noses and tears; extensive bleeding was 
roportecl in those who died. The Afghan 
officer described a similar attack in 
Nangarhar Province during the same 
month in which four persons were 
killed. 

• In early December 1981, according 
to interviews with survivors, 15 
refugees attempting to escape to Paki-
stan were attacked by a helicopter us-
ing gas; four or five people were killed 
(the youngest and the eldest), while the 
rest became unconscious for 5-6 hours, 
The attack occurred about 60 
kilometers northwest of Jalalabad. 

• According to a Soviet soldier who 
served in Afghanistan in 1980 and per-
sonally observed the use of chemical 
weapons, the Soviets dispersed cherni-
eals from fighter-bombers and assault 
helicopters. He said that an aircraft or 
helicopter first would drop a eontainer 
and then, on a second run, drop a 
bomb, resulting in a mixture of two dif-
ferent chemicals that killed everything 
within the contaminated area. We 
believe that the soldier inay have been 
describing the delivery of two separate 
chemical agents, an oecurrence 
described by other eyewitnesses. 

• An Afghan veterinarian recently 
has described an incident in May 1979 
in which 20 people and a number of 
sheep were killed near Qandahar, Soviet 
lab technicians explained that the inci-
dent resulted from anthrax, but the 
doctor knew that the explanation did 
not fit the effects observed. Local 
Afghans told the veterinarian that 
Soviet vehicles had been in the area 
spraying a yellow/white powder before 
the incident. 

• In June 1980, an airport official 
described seeing 200-300 gas containers 
painted in greens and browns at Qan-
dahar Airport. The containers averaged 
35-40 inches high and 26-30 inches in 
diameter. A subordinate reported three 
types of gases in the containers: one 
causing burning in the throat as well as 
suffocation; one causing what looked 
like smallpox and blistering; and one 
making victims tired and sleepy and 
unable to run or fight Further, the 
subordinate stated that the containers 
were placed in special casings that were 
dropped from aircraft and exploded on 
impact, emitting a large clotul of smoke, 

usually yellow but sometimes other Col-
ors, He said he had heard inujallidin 
describe these gas attacks and had 
himself seen animals that had been 
killed by the gases. We lend credence to 
this report because we know frotn other 
evidence that chemicals are stored at 
Qandahar Airport, which is an impor-
tant staging area for Soviet military 
operations. 

• Finally, information received this 
year revealed that a Soviet adviser in-
specting sites for housing Soviet troops 
before the Afghan invasion indicated 
that Soviet chemical defense forces 
entering Afghanistan would bring in ex-
tensive stores of toxic materials. The 
adviser indicated that a proposed gar. 
rison in Kabul would be inappropriate 
for the Soviet chemical defense unit be-
cause the materials it transported could 
devastate the city if an accident oc-
curred. 

Laos 

H'Mong refugees, recoonting details of 
toxic agent attacks and exhibiting.
severe medical symptoms from ext 
posure to the agents, fled to Thailand 
every month from January through 
June 1982, They brought out niore 
samples contaminated by a yellow, 
sticky substance described as a "yellow 
rain" dropped by aircraft and heli. 
copters on their villages and crops. We 
have preliminary reports on attacks :is 
recent as October 1982. We now know 
that !lie yellow rain contains 
triehothecene toxins and other 
substances that cause victims to ex• 
perience vomiting, bleeding, blistering, 
severe skin lesions, and other lingering 
signs and symptoms observed by 
qualified physicians. Experts agree that 
these people were exposed to a toxic 
agent and that no indigenous natural 
disease, plant, or chemical caused these 
unique physical effects.2

Laboratory analyses of blood 
samples from these victims and studies 
on experimentfd animals have shown 
that trichothecene toxins are retained in 
the body for much longer periods or 
time than previously thought. Scientific 
research has shown that the multiple. 

28ee Canadian report to the United Na 
tions; "Study of the Possible trse of Chemical 
Warfare Agents in Southeast Asia," I)r, II. 
B. Shiefer, University of Saskatchewan. 
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near the tli' of Qi iiiduz and 

i'ibul. The defector asci reported 

trnidenti1'i toxic agents had 

heefl used ifl rune 1982 on the highway 

between Terinez and the Salang Pass 

nirrli if nbul: 
The ''1 l'eri'ent lethal" agent 

was deli vered liv rickets: and 
" icric acid and an in- 

capacitating agent were delivered by 

air-droPl canisters 

The defector stated that the Soviets 

have been preoccupied with protecting 

the roads and that chemicals were 
praVe'l by planes along the areas adja- 

cent to highways. Chemical grenades 
reportedly have been used, hut the data 
are iii: tlequate to allow us to hypothe- 

e about the contents, although some 
symptoms are indicative of inycotoxins. 

The reports of rapid skin decom- 

pisition as quickly us 1-3 hours after 
bath cintinue to concern us. There is 

no recognized class of chemical or bio- 

i'irical toxin agents we know of that 
('ould tfiect bodies it such a way. If we 
assume occasional inaccuracies in re- 
porting by journalists and survivors of 
at(ilcks, it is possible that phosgene or 
phosgene uxime could cause such ef- 
ficts after 3-13 hours hut with much 
less softening of tissues than is consist- 
ent with stories of "fingers being 
punched through the skin and limbs fall- 

ing off, The reported medical effects of 
ther toxic agent attacks are consistent 

with use of the nerve agent tabun, We 
have intormati,m that both phosgene 
.xime and tabun are stored by the 
8'viets in Afghanistan. 

The British journalist, who inter- 
rii'weil the Soviet defector, also re- 
pirted on two attacks described to him 
by the mujtiIzidn, which have not yet 
Even confirmed. One was an attack in 
tiw spring of 1982 on Kaiba, where 
'viet soldiers reportedly shot victims 

:ilr'ady rendered unconscious by a gas; 
the other was in the summer of 1982 
liar Ilerat where Soviet troops 
r"p'rtedly loaded the bodies from a gas 
attack unto a truck and removed them, 
bliable information indicates that the 

'viets used chemical bombs against 
iiUjii/din forces in 1-ite September 
lUS2 and in early October 1982 in 
llughlitn Province, 

ur earlier findings are reinforced 
several reports received this year 

annul earlier attacks not covered in our 
-arch report: 

According to a former Afghan 
Army officer, in September 1981 a 
Soviet helicopter sprayed a yellow mist 
in Paktia Province (Sheikn Amir) caus- 
ing 16 deaths. The survivors had bloody 
noses and tears; extensive bleeding was 
i'i'ported in those who died. The Afghan 
titlicer described a similar attack in 
Nangarhar Province during the sane 
month in which four persons were 
killed. 

In early December 1981, according 
to interviews with survivors, 15 
refugees attempting to escape to Paki- 
stan were attacked by a helicopter us- 

ing gas; four or five people were killed 
(the youngest and the eldest), while the 
rest became unconscious for 5-6 hours. 
The attack uec'urred about 61) 

kilometers northwest of ,Jalalahad. 
According to a Soviet soldier who 

served in Afghanistan in 1980 and per. 
sonally observed the use of chemical 
weapons, the Soviets dispersed ('hemi- 
'als from fighter-bombers and assault 
helicopters. Ho said that an aircraft or 
helicopter first would drop a container 
and then, on a second run, Imp a 
bomb, resulting in a mixture of two dif- 
ferent chemicals that killed everything 
within the contaminated area. We 
believe that the soldier may have been 
describing the delivery of two separate 
chemical agents, an occurrence 
described by other eyewitnesses. 

An Afghan veterinarian recently 
has described an incident in May 1979 
in which 20 people and a number of 
sheep were killed near Qandahar, Soviet 
lab technicians explained that the inci- 
dent resulted from anthrax, but the 
doctor knew that the explanation did 
not fit the effects observed. Local 
Afghans told the veterinarian that 
Soviet vehicles had been in the area 
spraying a yellow/white powder before 
the incident, 

In June 1980, an airport official 
described seeing 200300 gas containers 
painted in greens and browns at Qan- 
dahar Airport. The containers averaged 
35-40 inches high and 26-30 inches in 
diameter. A subordinate reported three 
types of gases in the containers: one 
causing burning in the throat as well as 
suffocation; one causing what looked 
like smallpox and blistering; and one 
making victims tired and sleepy and 
unable to run or fight Purther, the 
subordinate stated that the containers 
were placed in special casings that were 
dropped from airci-aft and exploded on 
impact, emitting a large clou1 of smoke, 

usually yellow but sometimes other col- 
ors, He said he had heard inuja/ifdin 
describe these gas attacks and had 
himself seen animals that had been 
killed by the gases. We lend credence to 
this report because we know from other 
evidence that chemicals are stored at 
Qandahar Airport, which is an impor- 
tant staging area for Soviet military 
operations, 

Finally, information received this 
year revealed that a Soviet adviser in- 
specting sites for housing Soviet troops 
before the Afghan invasion indicated 
that Soviet chemical defense forces 
entering Afghanistan would bring in ex- 
tensive stores of toxic materials. 'l'hie 
adviser indicated that a proposed gar- 
rison in Kabul would be inappropriate 
for the Soviet chemical defense unit be- 
cause the materials it transported could 
devastate the city if an accident oc- 
curt-ed. 

Laos 

H'Mong refugees, recounting details '1 

toxic agent attacks and exhibiting 
severe medical symptoms from cx 
posure to the agents, fled to '['linilutil 
every month from January through 
June 1982, They brought our morr 
samples contaminated by a yellow. 
sticky substance described as a "yefliw 
riLin" dropped by aircraft and heli- 
copters on their villages and crops. Wi' 
have preliminary reports on attacks as 
recent as October 1982. We now know 
that 'he yellow rain contains 
trihothecene toxins and other 
substances that cause victims to cx 
perience vomiting, bleeding, blistering. 
severe skin lesions, and other lingering 
signs and symptoms observed by 
qualified physicians. Experts agree that 
these people wei-e exposed to a toxic 
agent and that no indigenous natural 
disease, plant, or chemical caused these 
unique physical effects.2 

Laboratory analyses of blood 
samples from these victims and stuilit's 
on experimentrl animals have shown 
that trichothecene toxins are retained u 
the body for much longer periods of 
time than previously thougit. Scientific 
research has shown that the multiple 

2See Canadian report to the t'miltcil ',a 

tions: "Study of the Possible Use of t'hii'miial 
Warfare Agents in Southeast Asia," t)r, II 

B. Sluefer, University of Sashoitchewan. 
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ticcording tci a fwmer &'ghnn 
Army officer, in September 1981 a 
Soviet helicopter sprayed a yellow mist 
in Paktia Province (Sheiltn Amir) CBUS- 
ing 16 deaths. The survivors had bloody 
nnses and tcars; estensive bleeding was 

3 I iwtt*d in tho.se who dieti. The Afghan 
$'Xcer described a similar attack in 
Sangarhar Province during the same 
month in which four persons were 
killed. 

to interviews witti survivors, 15 
refugees attempting to twapr to Paki- 
stan were attacked by a helicopter us- 
ing gas: four or five prople were killed 
(the youngest and the eldest), while the 
rest became t~nc~i~isc~ous for 5 -ti haurs. 
The attack occurred atlout 60 
kilometers riorth\vrst ( i f  ,J+ahad. 

served in Afghanistan in 1!)HO and per- 
sonally observctl the use (IF clicmic~al 
weapons, the Snvirhts dispcwed diemi- 
4 s  from fighter-homlirrs and nssault 
Iidicopters. 1Ic said that an aircrdt or 
helicopter first \vould ttrop a vtlntainer 
and then, on a siwnd run, ilroii :I 
bomb, resulting i n  :I niiuturci of  twi  dif- 
fei'ent chemicals t1i;it hiIlt4 cvrrything 
within the contamin;rtrct arw. We 
believe that the soldier may have been 
describing the drlivery of t\vo separate 
chemical agents, an occurrence 
described by other eyewitnesses 

An Afghan veterinarian recently 
has described an incitlent in  May I979 
i n  which 20 people and a number of 
sheep were killed near (&indnhar. Soviet 
lab technicians esplnincd that tlie inci- 
dent resulted from n n t h n s ,  hut the 
doctor knew that the explanation did 
not fit the effects observed. Local 
Afghans told the vctcrinnrian that 
Soviet vehicles had hcen in the area 
sprayng a yellowlwhite powder before 
the incident. 

In June 1980, :in airport official 
described seeing 200-:300 gas containers 
painted in greens : ~ n d  browns at  Qan- 
dahar Airport. The cont:dners averaged 
35-40 inches high ani1 2;-30 inches in 
diameter. A subordinate reported three 
types of gases in tlie containers: o w  
causing burning i n  the throat 11s well as 
suffocation; one causing what looked 
like smallpos and blistering; and one 
making victims tirrtl and slcepy and 
unable to run or fight Further, the 
subordinate stated that the containers 
were placed in SpcClill casiiigs that were 
dropped from airtwft and exploded on 
impact, emitting a large cIoii(1 of smoke, 

[n early December 1981, according 

According to a Soviet soldier \vtio 

describe these gas attzcks ana had 
himself seen animals that had been 
killed by the gases. We lend credence to 
this report because we know from other 
evidence ltint chemicals are ;tored at 
Qandahar Airport, which is an impor- 
tant staging area for Soviet milihry 
operations. 

Finally, information received $is 
year revealed that a Soviet adviser in- 
specting sites for housing Soviet troops 
before the Afghan invasion indicated 
that Soviet chemiciil defense forces 
entering Afghanistan ivould brin6 ,111 cs- 
tcnsive stores of tosic rnatcrirrls. Ihe 
adviser indicated thnt a pl*oposctl gar. 
rison in Kabul would lie in:ipprcipriatch 
for the Soviet rheniical defense unit  lw- 
cause the materials it trnnsported wuld 
devastate the city if  :in accident IIC- 
curred. 

Laos 
IVhlong refugees, recwinting tlct;ril.s t i t  

tosic agent attacks :ind csliihitinK. 
severe medical symptoms from c x t  
posiw to tlic agents, flwl [ t i  ' Ihi1:iiiii  
every month from Janu:iry thri~ugli 
June 1982. They brought out niori 
samples contaminated hy a yello\c. 
sticky substance (iescribetl as ii "ydlmc 
r:rin" dropp-d by aircraft and hell. 
copters on their villages anti crtips. \Vu 
have preliminary reports on attacks :I> 
recent as October 19x2. We now kncm 
that ?lie yellow rain contains 
trichothecene toxins and other 
substances that cause victims to es. 
pericnce vomiting, bleeding, bhsteriiig. 
severe skin lesions, and other lingwiiifi 
sigr,s and symptoms observed by 
qualified physicians. Esperts agreta that 
these people were exposed to n tosic 
agent and that no indigenous naturiii 
disease, plant, or chemical cnusetl t l i w  
unique physical effects.2 

Laboratory analyses of blootl 
saniples from these victinis and stut1ir.s 
on espcrimenbl anim:ils have showii 
thrrt tricliothecene tosins :ire rct:iir:i*d i i i  
the body for much longer periods 111 
time than previously thought. SriciitiTic- 
research tias shown that the niultialr. 

I 

I 

P 
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phase distribution pattern in animals in-
cludes a secondary half-life of up to 30 
days. We believe that the severe skin 
lesions observed on victims by doctors 
are also relevant. Victims whose blood 
proved on analysis to have high levels 
of triehothecene mycotoxins exhibit 
such skin lesions. 

Descriptions of the 1982 attacks 
have not changed significantly from 
descriptions of earlier attacks. Usually 
the H'Mong state that aircraft or heli-
copters spray a yellow rain-like material 
on their villages and crops. In some 
reports the symptoms are similar to 
those described in our March 22 study, 
and we attribute them to the use of 
trichothecene toxins. However, in many 
cases there was no bleeding, only ab-
dominal pains and prolonged illness. 
These symptoms, described in previous 
years, suggest that another agent or 
combination of agents is still being 
used. The explanation is complicated be-
cause different symptoms are ascribed 
to men, women, children, and animals. 
lt is possible that clifferent agents, 
lower concentrations of the same 
agents, or climatic conditions have af-
fected the efficacy of the agents. 

Medical personnel in Lao refugee 
carnps in Thailand were much better 
organized in 1982 to screen victims 
than in past years, Doctors now 
routinely use extensive questionnaires 
and conduct comprehensive medical ex-
aminations, including some onsite, pre-
liminary blood analysis. Skilled para-
medical personnel oversee preparation 
of blood and serum samples for proper 
transport and shipment to the United 
States or other countries for chemical 
analysis. Some patients with active 
symptoms are now being monitored ex-
tensively over tirne. 

A number of blood samples have 
been collected frotn Laos for analysis in 
the United States, All biological speci-
mens were drawn by qualified medical 
personnel, and samples were refriger- 
ated until analyzed in the United 
States. Analysis of these samples shows 
that trichothecene inycotoxins continue 
to be used against II'Mong villages. In 
addition to blood and urine specimens 
from victims exposed to chemical war-
fare, we have collected additional 
physical samples this year, These 
physical samples consist of more residue 
of yellow rain containing mycotoxins 

TABLE 2 
Laos: Reported Attacks, 1,'^' 

Delo 

Jan. 3, 6, 11 
Jan. 4 
Jan 9 

Feb 13 
Feb. 21, 22 
Feb 28 
Mar. 10 

Mar, 17 
Mar. 25 

Village 
Location 

Phou Bia" 
Phou Bia 
Phou Bia 

Phou Bia 
Phou Bia 
Phou Bia 
Phou Bia 

Phou Bia 
Phou 

Method ol 
Attack 

helicopter spray 
aircraft 
artillery 

aircraft spray 
helicopter 
helicopter 
helicopter, 
aircraft 
helicopter spray 
helicopter spray 

late Mar., Phou Bia aircraft 
early Apr. 
Apr. 1 

Apr. 17, 18, 30 
Apr./May 

May 20 
May 24 

May 
June 17 

Phou Bia 
(3 villages) 
Phou Bia 
Phou Bia 

Phou Bia 
Phou Bia 
Phou Bia 
Phou Bia 

aircraft 
aircraft, 
helicopters 
aircraft 
aircraft 
poisoned river 
aircraft spray 

Form ol 
Material 

yellow raln 0 
green chernicar'• ? 
whitelyellow 0 
cloud 
yellow rain 0 9 
white powder 0 
white powder 10 30 
red, yellow/ many many 
white clouds 
yellow rain'• 20 
yellow rain' • 1 40 

lamilies 
yellow rain' ' 27 many 

Persona Persons 
Taken lii 

9

9

Killed 

yellow rair. many 4 

yellow raln 10 
yellow rain 

yellow raln 
yellow rain 

? 

yellow rain 

7. Undetermined 
'Phou Bia refers to mountain area where EI'Mong villages are localed. 
Samples trom this attack contained mycoloxin (see Annex A) 

many 

4 100 
9 mar, 
0 man, 

many 

from the same attacks that yielded 
human biological specimens positive for 
these same toxins, (See Annex A.) 

The number of reported attacks in 
Laos in 1982 did not differ significantly 
from the frequencies reported for com-
parable periods in the years 1977 
through 1981. Reported fatalities per 
attack during 1981 and 1982 showed an 
apparent decrease, suggesting the possi-
bility that less lethal toxic agents, or 
lower concentrations of the same 
agents, are now being used. This ap-
parent decrease, however, was not 
statistically significant and could have 
been caused by a number of other fac-
tors, including the following: 

• Due to emigration and the high 
number of fatalities since at least 1976, 

the F3'Mong were living in smaller, 
more scattered communities, 

• li'Mong survivors still in Laos 
were warier and quicker to take cover 
and to use rudimentary protective 
measures at the first sign of attack, 

• The H'Mong were not taking time 
to count victims—this is supported by 
the existence of very few reports that 
indicate the precise number of people 
affected by a toxic agent attack. 

As stated in the March report, the 
Soviet Union maintains in Laos signifi-
cant numbers of advisers who provile 
maintenance assistance, technical sup-
port, and training in both conventioral 

and chemical warfare. A former Lao 
transport pilot who defected early this 
summer has described the aerial move-
ment, under Soviet supervision, of toxic 
agents within Laos. 
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phase distribution pattarn in animals in- 
cludes a secondary half-life of up to 30 
days. We believe that the severe skin 
lesions observed on victims by doctors 
are also relevant. Victims whose blood 
proved on analysis to have high levels 
of triehothecene mycoto'ins exhibit 
such skin lesions. 

Descriptions of the 1982 attacks 
have not changed significantly from 
descriptions of earlier attacks. Usually 
the H'Mong state that aircraft or heli- 
copters spray a yellow rain-like material 
on their villages and crops, In some 
reports the symptoms are similar to 
those described in our March 22 study, 
and we attribute them to the use of 
trichothecene toxins. However, in many 
cases there was no bleeding, only ab- 
dominal pains and prolonged illness, 
These symptoms, described in previous 
scars, suggest that another agent or 
dombination of agents is still being 
used. The explanation is complicated be- 
cause different symptoms are ascribed 
to men, women, children, and animals. 
it is possible that different agents, 
lower concentrations of the same 
agents, or climatic conditions have af- 
fected the efficacy of the agents. 

Medical personnel in Lao refugee 
camps in Thailand were much better 
organized in 1982 to screen victims 
than in past years. Doctors now 
routinely use extensive questionnaires 
and conduct comprehensive medical ex- 

aminations, including some onsite, pre- 
liminary blood analysis. Skilled para- 
medical personnel oversee preparation 
of blood and serum samples for proper 
transport and shipment to the United 
States or other countries for chemical 
analysis. Some patients with active 
symptoms are now being monitored ex- 
tensively over time. 

A number of blood samples have 
been collected from Laos for analysis in 
the United States. All biological speci- 
mens were drawn by qualified medical 
personnel, and samples were refriger- 
ated until analyzed in the United 
States. Analysis of' these samples shows 
that trichothecene mycotoxins continue 
to be used against H'Mong villages. In 
addition to blood and urine specimens 
from victims exposed to chemical war- 
fare, we have collected additional 
physical samples this year, These 
physical samples consist of more residue 
of yellow rain containing mycotoxins 

TABLE 2 

Laos: Reported Attacks, i"' 

Vliiao 

Dote Locitlon 

Jan. 3.6, 11 Phou Bia' 
Jan. 4 Phou Bia 

,jan 9 Phou Bia 

Feb 13 Phou Bla 

Feb. 21,22 Phou Bia 

Feb. 28 Phou Bia 

Mar. 10 Phou Bia 

Mar, 17 Phou Bia 

Mar. 25 Phou Bia 

Method of 
Aft ink 

helicopter spray 
aircraft 
artillery 

aircratl spray 
helicopter 
helicopter 
helicopter, 
aircraft 

helicopter spray 
helicopter spray 

late Mar., Phou Bia aircraft 
early Apr. 

Apr. 1 Phou Bia 
(3 villages) 

Apr. 17, 18. 30 Phou Bia aircraft 

Apr/May Phou Bia aircraft, 
helicopters 

May 20 PhOu Bia aircratt 

May 24 Phou Bia aircraft 

May Phou Bia poisoned river 

June 17 Phou Bia aircraft spray 

Form of Pernone Pereoni 
Material Oiled Teke0 iii 

yellow rain 0 ? 

green chemical' 7 

whifelyellow 0 ? 

cloud 

yellow rain 0 ' 

white powder 0 " 

white powder 10 30 

red, yellow, many many 
white clouds 
yellow rain 20 ) 

yellow raIn' 1 40 

lamthes 
yellow rain 27 many 

yellow ram, many 4 

yellow rain 10 

yellow rain 0 marry 

yellow rain 4 1iJ 

yellow rain 9 mar, 
7 0 man, 

yellow rain 4 many 

7 = Undetermined 
'Phou Sb refers to mounlain area where FiMong villages are loceled. 

- 'Samples mm Ihis attack conleinad mycolonin (see Annex A) 

from the same attacks that yielded 
human biological specimens positive for 
these same toxins, (See Annex A.) 

The number of reported attacks in 
Laos in 1982 did not differ significantly 
from the frequencies reporced for com- 
parable periods in the years 1977 
through 1981. Reported fatalities per 
attack during 1981 and 1982 showed an 
apparent decrease, suggesting the possi- 
bility that less lethal toxic agents, or 
lower concentrations of the same 
agents, are now being used. This ap- 
parent decrease, however, was not 
statistically significant and could have 
been caused by a number of other fac- 

tors, including the following: 

Due to emigration and the high 
number of fatalities since at least 1976, 

the H'Mong were living in smaller, 
more scattered communities. 

iI'Mong survivors still in Laos 
were warier and quicker to take cover 
and to use rudimentary protective 
measures at the first sign of attack. 

The H'Mong were not taking time 
to count victims-this is supported by 
the existonce of very few reports that 
indicate the precise number of people 
affected by a toxic agent attack. 

As stated in the March report, the 
Soviet Union maintains in Laos sigutti 
cant numbers of advisers who provile 
maintenance assistance, technical sup- 

port and training in both conventional 
and chemical warfare. A former Lao 

transport pilot who defected early this 

summer has described the aerial move 

ment, under Soviet supervision, of toxic 

agents within Laos. 

phiise distribution pattern in  animals in. 
cludes a secondary half-life of up to 30 
days. We believe that the severe skin Laos: Attacks, , 
lesions observed on  victims by doctors 
:ire also relevant. Virtims whose blood . 
proved on analysis to have high levels 
of trichothecene mycotosins exhibit such skin lesions. Jan 3. 6, 11 Phou Blab helicopter spray yellow raln 

hnve not changed ttignificnntly from 
descriptions of earlier att;lcks. Usually 
the N'klang state that aircraft or heli- Feb 13 Phou Bla aircraft spray yellow rain 
copters spray a yellow rain-like material Feb 21, 22 Phou 
on their villages and crops, In some 
reports the symptoms are similar to 
those described in our March 22 study, Mar 10 Phou Bia helicopter. red. yellow1 many many 
and we attribute them to the use of 
trichothecene toxins. However, in many Mar 17 Phou Bia helicopter spray yellow tam'* 20 
rmes there was no bleeding, only ab- Mar 25 Phou Bia helicopter spray yellow rain** 1 40 
domina1 pains and prolonged illncs? 
These symptoms, described in previous late M ~ ~ ,  Phou Bia aircraft yellow rain" 27 many 
)ears, suggest that another agent or 

uscd. The explanation is complicated bc- 
cause different symptoms are ascribed Apr 17, 3o Phou 
to men, women, children, and animals. 
It is possible that different agents, 
lower concentrations of the same 
agents, or climatic conditions have :if- 
fccted the efficacy of the agents. May 24 Phou Bia aircrall yellow rain 9 m a .  

Medical personnel in Lao refugee May Phou Bia poisoned river 9 0 man, 
crrrnps in Thailand were much better June Phou Bia aircraft spray yellow rein 4 niany 
organized in 198" to screen victims 
than in past years. Doctors now 
routinely use extensive rluestionnaires 
arid conduct comprehensive medical ex- 
aniinations, including some onsite, pre- 
liminnry blood antilysis, Skilled para- 
medical personnel oversee preparation from the Same attnclts tilab yielded 
of blood and serum samples for proper human bioiogicd specimeils positive for 
transport and shipment to the United these Same toxins, (see A~~~~ AJ 
States or other countrim for chemical 
analysis. Some patients with active L~~~ i n  1982 did not differ siflificantly 
symptoms are now being monitored ex- from the frequencies for and to use rudimentary protective 
tensively over time. parable periods in the years 1977 

A number of blood SaWles have through 1981. Reported fatalities per 
bccn collected from LUOS for analysis in littack during 1981 and 1982 showed an 
the Unikd States. All biological speci- apparent decrease, suggesting the possi- 
mens were drawn by qualified medical bility ttlat less lethal toxic agents, or 
personnel, and samples were refriger- lower concentrations of the 
nted until analyzed in  the United ngents, are now being used. This np- 
States. Antilysis Of these samples shows parent decrease, however, was not 
tIiat trichottiecene mycotoxins continue statisticaliy sipificant and coi,ld have 
to be used against II'Mong villages. In been caused by a numbcr other fat- 
addition to blood and urine specimens tors, including the following: 
from victims exposed to chemical war- 
fare, we have collected additionai Due to emigration and the high 
physical samples this year, These number of fatalities since at least 1976, 
physical samples consist of more residue 
of yellow rain containing mycotoxins 

TABLE 2 

Descriptions of the 1982 attacks Jan 1 Phou Bia alrcrafl green chemlcal" 7 
Jan g 

helicopter white powder 0 
Phou Bia helicopter white powder 10 30 

aircralt white clouds 

Feb 28 

early Apr 
combin:ition of agents is still being Apr 1 Phou Bia 7 yellow rair. many 4 

(3 vilteges) 

'W 20 

?= Undelerrnined 

"Samples lrom lhis allack conlfllned mycoloxin (see Annex AI 
'Phou 810 refers lo rnounialn arm where H Mong vlllages are locoled 

the II'Mong were living in smaller, 
more scattered communities. 

li'Mong survivors still in Laos 
were warier and quicker to take cover 

measures at  the first sign of attack. 

to count victims-this is supportcd Oy 
the existence of very few reports that 
indicate the precise number of people 
affected by a toxic agent attnck. 

As stated in the March report, thv 
Soviet Union maintains in Laos s ~ f i  
cant numbers of advisers who provije 
maintenance assistance, technical SUP 
port, and training in both conventior 
and chen1ical warfare. A former [A0 
transport pilot who defectcd early this 
summer has described the aerial m w w  
merit, under Soviet supervision, Or t N ( *  
agents within Laos. 

The number o,P reported attacks in 

The H'Mong were not taking time 



Kampuchea 

lost reports of toxic attacks in Kam-
puclwa for the period 1978-June 1982 
come from Detnocratic Kampuchean 
(DK) sources. including interviews with 
PK military per ,,,tmel. Evidence from 
other sources ("Intim:it most of these 
reports. In 1982, most reported attacks 
occurred near the Thai border, making 
it easier to obtain samples and other 
direct evidence of toxic agent use. 

In the first ti months of 1982, the 
number of reported toxic agent attacks 
in Kampuchea was about half the 
number reported during the same 
periods in 1980 and 1981. The number 
of reported deaths per attack also 
decreased. but data were insufficient to 
determine if tisis decrease was 
statistically significant. We also have 
preliminary reports on attacks through 
early November 1982. 

In February and March 1982, 
several attacks occurred just across the 
Kampuchean border in Thailand. 
:1nalysis of samples collected ft tom the 
attzwks was performed in Canada, 
Thailand, and the United States, 
Although differing sampling techniques 

rine to significant sampling error 
;ind lead to slightly different analytical 
results, both the U.S. and Thai 
malysts, using different analytical tech-
niques. founo trichothecene mycotoxins 
in their samples.3 The Canadian team 
tNestigating these attacks has pub-
;Acti a detailed medical assessment of 
:be iirtims' symptoms; it concluded that 

hati in fact occurred and was 
a toxic agent, hlthough pre-

:oninary tests for trichotheeenes proved 
•,,-,,nclusive in the Canadian sample. 

awl urine samples from Kam-
rii•lwan victims of a toxic agent ar-

attack on February 13, 1982, 
trichothecene toxins (Annex 

Al. In widition, post-mortem tissue 

I: was thought initially that a harmless 
• • •••• howiler hail been dropped on 'Vital 

[ .rt ,4' a ilisinformation eampaign 
•- •-•htc , ii, ereittt I ' .S. sainplc analysis 
• ..• N Mau days et sech an attack, the 

Heald( honotineed that only 
4.4 flowers hail been found. However, 

later ,itateil that, further 
- ••• ,%.01 traces of toxin ami that the 

\ heist ry announcement was 
• i ••mpieli• investigation. 

TABLE 3 

Kampuchea and Thailand: Reported Attacks, 1982 

Date 

Kampuchea 

Vlllage 
Location 

Method of 
Attack 

Four; of 
Material 

Persons 
Killed 

Porsons 
Taken III 

Feb 13 

Feb. 23 

border near 
Khao Din 

border near 
Pailin 

artillery 

spread along 
border 

yellow 
powder 

0 

100 

Mat. 3 Battarnbang artillery 0 
Prok,ince 

Mar. 5, 7 Pailin area aircraft spray, 
artillery 

white powder' 0 10 

Mar 7-11 Sokh Sann artillery, 
ground spray 

yellow 
substance 

0 mary 

Mar 10 Ballambang 
Province 

aircraft toxic 
subslance 

25 

Mar 10-13 Battambang 
Province 

aircraft, 
artillery 

toxic 
substance 

30 

Mar. 17 Sokh Sann artillery yellow/white 
powder 

0 mariv 

Nlar 24 Battambang poisoned water yellow powder 4 
Province 

Apr 29 Battambang 
Province 
near border 

aircraft 
spray 

yellow powder 3 ► 

Nlay 23 26 

June 
Sokh Sann 

Preah N/ihear 
Province 

aircraft spray 

poisoned food 
and water 

0 

June 24 border near mortar yellow cloud 0 4 

Thailand 

Nong Chan 

Feb 19 Pong Nam Ron aircraft spray yellow 0 mar!: 
District powder' 

Mar 3 southeast of 
Pong Nam Ron 
District near 
border 

aircraft (powder 
wind•blown 
over bco-der) 

powder 0 mar, t. 

Mar 5 Pong Nam Ron 
District 

mortars gray/black 
smoke 

0 18 

Mar 6 8 southeast of 
Pong Nam Ron 

aircraft 
spray 

yellow 
powder 

0 manr 

District near 
border 

' , Undetermined 
•Samples froM this attack contained mycoloxin (see Annex A) 

"See Annex B for detaded anaiysis of autopsy results of the victim 

from a victim of this same attack con-
firmed the presence of trichothecene 
toxins (Annex B), Analysis a additional 
samples showing the presence of 
trichothecenes taken from other attacks 
is also found in Annex A. 

The Vietnamese conducted toxic 
agent attacks this year against another 
resistance group, the Kampuchean Peo-

ple's National Liberation Forces. On 
several occasions in March-May 1982, 
the resistance camp at Sokh Satin was 
hit with toxic artillery shells and bombs. 
Samples o.f contaminated vegetation 
and yellow residue from these attacks 

Kampuchea . -" -, .' 

Iist repi'rts of toxit' tteks in Kani- TABLE S 

1na'he for the perioil 1978-June 1982 Kampuchea and Thailand: Reported Attacks, 1982 
tome frotis [)ernocratie Kamutihean 
[)Kl sources. nd iii Ii rig interviews with 'I r' 
lIly ti .t.tt i I t( .', It lii I' 'U Dale 

VIllage 
LocatIon 

Method at 
Attack 

Form at 
Material 

Persons Persons 
KIlled Taken III 

other iLLtt'('$ e'inlirnml tnctst of thy-se Vampuchea 
reiirts, In 1982. lilitAt reported attacks 
otirllrreil neat the Thin liorder, making Feh 13 rderjtear artillery ' 

1 
* * tOO 

it easier to obtain itar ples'and other 
(liretlt eviilenr of toxic agent ti' Feb 23 border near spread along yellow 0 

In the first Ii motttlls itt 1982, Pailin border powder 

number of reported toxic agent attacks Mar .3 Battarnbang artillery 9 0 a 

in Kampuehel was aliout half the Province 

numlier reported during the same Mar 5. 7 Pailin area aircraft spray, while powder' 0 10 

ieriods in 1981) antI 1981, 'l'he number artillery 

of rePorteil i1eiLlts Jier- attack also Mar 7-il Sokh Sann art Irerv, yellow 0 mary 
ilecreased. hut data were insufficient til ground spray substance 

determine if tilS ilecrease was Mar 10 Baltambana aircraft toxiC 25 13 

statistically significant. We also have Province substance 
pt'elitslinary reports ilrt attacks through Mar l0 13 Battambang aircraft, toxic to a 

early Noveniher 11182. Province artliery substance 
In February and March 1982, Mar 17 Sokh Sanri artillery yellow/while 0 mt'- 

several attacks occurred just across the powder 
Karnlntcheafl hiorder in Thailanil, Mar 24 Battambang poisoned water yellow powder 4 
\nalysis of samples collected ft urn the Province 
attarks was perforniel n Canada, Apr 29 Batlambang aircraft yellow powder 3 
Thailand, and the I toted 5tates. Province spray 
hithitugh ihiftertng sanpltng techntques near border 

rIse to significant samphng error 
May 23, 26 Sokh Sann aircraft spray ' 0 

'itul le-id to slightly dti terent analytical 
;'t'sttIt liotit the l..S. and Thai June Preah Vihear poisoned food " 2 rrt'. 
:trmlvsts using different analytical tech. Province and water 

tilfues. fount trichothecene mycotoxins June 24 border near mortar yellow cloud 0 4 

then' saniples.1 The Canadian team Nong Chan 

,vy-stigating these attacks has pub- 
Th a d a n dtwil a detailed medical assessment of 

Is' tit'tiins' symptoms: it concluded that Feb 19 Pong Nam Ron aircraft spray yellow 0 m5ry 
,iit'stA hind in fact occurred and was District powder' 

ii toxic agent, lthaugh pre- Mar 3 soulheast of aircraft Ipowder powder 0 ma" 
:'wIirv ttwts for trieltothe't'nes proved Pong Nam Ron windblown 
'.ni'lusive in the Canadian sample. District near over bo,'derl 

Ills il ani I urine samples from Kam- border 

t'lii'ati victims of a toxic agent ar- Mar 5 Porrg Nam Ron mortars gray/black 0 18 

ii'r aitIlt'k on February 13, 1982, District smoke 
'lil:titu'iI lrichothecene toxins (Annex Mar 6 8 southeast of aircraft yellow 0 ma' 

Iii ailihition, post-mortem tissue Pong Nam Ron spray powder 
District near 

xi' I Is tight initially that a liarniless 
border 

iv fir hut lxiii hripp'il art Thai "= Undelermined 
fart i' a Iiiiiifrm:ttiiiti i'iiiapaign 'Samples tram this attack contained mycOlOxin See Annex Al 

Ix? I,, ii-t'i'i'itit I .8. .tirtplv analysis 
Vt ii lxii 

"See Arrnen B for delited analysis of autopsy results of the victim 
'lays ,t sin-ft utti attack, the 

''I' Itialifi ,riiisi'iI that only 
I 

Ii a rn lust bets fetid. E[iitvever, 
alit' slati'it itint further -vt-f Irai'e.f try/n the from a victim of this same attack con- plo's National Liberation Forces, On 

1. itt \tuiii,trv tiiiiriiili't'nlent wfl firmed the presence of trichothecene several occasions in March-May 1982, iii thu t11, Lii iS toxins (Annex B) Analvsie t 'rdrhttton-xl the resint icon o-irnn 'it' cleh n 

samples showing the presence of 
trichothecenes taken from other attacks 
is also found in Annex A. 

Tile Vietnamese conducted toxic 
agent attacks this year against another 
resistance group the Kampuchean Peo- 

artill shells 
Samples of contaminated vegetation 
and yellow residue from these attacks 

n 

T A B L E  3 
K a m p u c h e a  a n d  Tha i land:  R e p o r t e d  At tacks ,  1982 

Vlllage Molhod of Form 01 Persons Persons I 

K a m p u c h e a  I 
Oalo Locallon Al lack Mslerlol Kllled Taken 111 

From a victim of this same attack con- 
firmed the presence of tricliothecene 
toxins (Anncx B). Analysis ~f additional 
samples showing the presence of 
trichothecenes taken from other attacks 
i s  also found in Annex A. 

The Vietnamese conducted toxic 
agent a thcks this year against another 
resistance  coup, the IGmpuchean Peo- 

pie's National Liberation Forces. On 
several occasions in March-May 1!)82, 
the resistance camp at Sokh Sann W ; L ~  
hit with toxic artillery shells and h o m t ~ ~  
Samples of contaminated vegetation 
and yellow residue from these attacks 

Feb 23 border near spread along yellow 0 ? 

Mar 3 Batlambang artillerv 7 0 > 
Pailin border powder 

Probince 
Mar 5 7 Pailin area aircraft spray white powder' 0 10 

Mar 7- 1 1  Sokh Sann arlillerv yellow 0 mary 

Mar 10 Baltarnbana aircralt toxic 25 

Mar 10-13 Battambang aircralt tonc 30 9 

Mar 1 7  Sokh Sanri artillery yellow/whi te 0 md"l 

arlillery 

ground spray substance 

Province substance 

Province artill%y substance 

4 ,  

powder 
Mar 24 Battarnbanq poisoned water yellow powder 4 

Apr 29 Batlambang aircraft yellow powder 3 - t 
Province 

Province spray I 
near border 

May 23 26 Sokh Sann aircraft spray 'I 0 
June Preah Vihear poisoned food 7 2 r n p .  

June 24 border near mortar yellow cloud 0 4 
Province and water 

Nong Chan 

T h a i l a n d  

Feb 19 Pow Nam Ron aircraft spray yellow 0 n ' w b  
District powder' 
southeast of aircralt (powder powder 0 m,iv Mar 3 
Pong Narn Ron wind blown 
District near over bc,der) 
border 

District smoke 

Pong Nam Ron spray powder 
District near 
border 

Mar 5 Pong Nam Ron mortars graylblack 0 1tl 

Mar 6 8 southeast of aircraft yellow 0 n u ' \  

* =Undetermined 
'Samples from this allrlck conlained rnycoloxm (see Annex A) 

" S P A  Annex B for deldilod a n a l y w  01 aulopsy resulls 01 Ihe viclim 



are now betng analyzed. Attack.-+ oc. 
eurred in Kamptiehea through Mute 
1982, providing new samples; qualita-
tive tests indit•ate that the presence iff 
trichothecones is probable. The results 

,,,itfirtilatery analyses are petidni)! 
Several Vietnamese military defcc 

tors from Katillitleflett hay(' proVid01 

valuable information in 1981 and 19s2 
chentival weapons use ;old on the 

Vietnamese chemical warfare proexart, 
and have reported that slant, types of 
agents are supplied by the Soviet 
Union. Information from other sources 
also confirms our earlier view that tiw 
Vietnamese possess toxie agent /mini. 
t ions and are equipping their own 
troops with additional proteetive 
equipment. 

ANNEX A 

ANALYSIS OF SAMPLES FOR 
CIIENIICAL WARFARE AGENTS AND 
TOXINS 

l'be identity of the agents and toxa ti,, 
iu ing used in Laos, Kampuchea, and 
Atglittnistan vannot be determined with 
out collection and analysis of at least 
one of the following: environmental or 
physical samples vouttuninated with 
agent, the munitions used to deliver 
agents, or biological specimens front at 
taek victims. 

The likelihood of detection of 
ehentical agents and toxins in eon• 
tainitiated samples depends on a 
number of factors. These include the 
persistency of the agent; the ambient 
temperature; rainfall; wintl vonditions; 
the media fin which the nixie agent was 
ilepositeil; and the time, care, and 
paekaging of the sample from collection 
tt, laboratory analysis. Many standard 
chemical warfare agents and toxins (Us• 
appear from the environment within a 
few minutes ti, several hours after lte. 
ing dispersed. These include, for exam• 
pie, the nerve agents sarin and talcum 
the blood agents hydrogen cyanide and 
oyatiogen chloride, the choking agents 
phosgene and diphosgene, and the urti-
emit phosgene oxirne. Other standard 
agents—such as the nerve agents VX 
and thickened simian and the blistering 
agents sulfur mustard, nitrogen 
mustard, and lewisite—may persist for 
several ilnys to weeks depending on 
weather conditions. trichothecene 

t,..xtris are stable under labora..ory V, l11 

ditiOtts NIL degrade in field satnples due 
to metabolism hy micro.organisins con. 
mined in the sample, To maxitnize the 
chances of detection, .sample collections 

be niaile ;ts rapidly as possible 
;,.iter a toxic agent assault; wok many 
agents this means minutes to hours. 
(liven the situation in Southeast Asia 
and Afghanistan, this usually has not 
!open possible, Although numerous 
samples were collectvd, few held any 
realistic prospect for yielding results. 
However, when immediately: collected 
and pr,,perly handled and using the ari ,
vancrcrl techmilogy now available, [richt). 
//weenies may be tit.tt ,i'lvfi in bull) 

physical and biological matertals up to 
several months after the attack. 

Samples have been colleeted from 
Southeast Asia since tind , 1979 and fr 
Afghanistan sine° May 19s0.1', date, 
mure than 35it individiud samples—of 
greatly varying types and utility for 
analytieal purposes—have been colleeted 
and analyzed fot• the presence of traili• 
tional ehemical agents. About 100 addi-
tional samples aro pending completion 
of analysis. All environmental and non 
medical samples wer(' submitted to the 
F.S. Army t'llernical Systems 
Laboratory for analysis for traditionally 
recognized chenneal warfare agents and 
other toxic materials. Tissue specimens 
and luidy tlitids t'rom attack victims 
were submitted to the Armed Forces 
:11edical Intelligenee Center, I7tuler the 
sponsorship id' that organization, the 
biornedical specimens were analyzed for 
the presence of trichotheeene rnyvo. 
toxins and other toxins by Dr. Chester 
Mirocha, University of Minnesota; Dr, 
Joseph Rosen, Rutgers University; and 
Dr, Tim I'hillips, Texas ACM 
University. 

To date, bioniedical samples (blood, 
urine, and/or tissue) from 33 alleged 
victims have been screened. Specimens 
from 16 of these individuals show the 
presence of trichothecene rnycotoxitis. 
In addition, six environmental stunples 
from alleged attack sites have Jeen 
analyzed by Mirocha. Five show the 
presence of unusually high concentra-
tions and combinatioils of trichothecene 
mycotoxins. 

Evidence of Chemical and Toxin 
Agent Use in Southeast Asla and 
Afghanistan, 1982 

Samplo 

Laos 

Nuod worivnurtem) 
rw;irtiO 

voletatlor 

Kampuchea/Thailand 
t,lood 
,Nne 

:iue Lfutopuvi 

water 

Afghanistan 

.tas ma,k ilwr set.0 
vo,tetltion 

Result 

tr.C.hothsetr,e, lox 
tric,N)thrweru3 
trw.trOtt:pc...,r, t: ••• 

Details voriceimit .:.,. 
situp the Nlarell rep,.r• 
cireumstanees theo 
analysis, and the 
in this annex. Itestill 
earlier samples wer, • 
March 91, 1982 report 

POSITIVE SAMPLE lt I I --

Afghanistan 

One-muirter or the ..4\t, !• 
Soviet gas mask, obt.t.r 
in September 198 l, A 

essed for atudysis, 
not previously used, 
presence of T---2 toxin I 
been verified hy two ' ,it 
Similar analysis of mat'', . 
hose corneetions of ;mot! , • 
mask removed from t 
soldier in December Do, ' 
stan is indicative of do 
trichothecene toxins, T 
carol, and another type 
zearalenone. [t is belief,: • , 

are 110W wIng arialy wil ..ttck 
curred in Ivtmpuchea irrough .1 one 
1952, providing new szmpltrs; quril ta 
tive tests ndicate that the presetne 0 
t richttthecenes is probable. The rc'sul 

'ttl'it'litt rv tiial 
Sivtitl Vit't 1111w-i' nuiltary it 

0 s t' tnt Lrtrtq uthea have ri wide 
valuable tittorniatlon in 1951 an! 1952 

i iltentital weapons iso and ott the 
\'jtt ii ittese chvtatcai wartare ill flails 
Lilt! hare reported that 'tITIC tVle 
tgt'ltts are .'cutpl ted by the S viol 

I 'nion. hitformuttiiu front other stories 
ili confirms our earlier view that tb 

\iet tt;ttitt.1.t' 
i 

SOSS ti ixic i'tit 105tH 

ins sit! art' equtppittg tltitr wtr 
t rips vith ailditrittal ittilectivt. 
CI lttilutttt'ttt 

ANNEX A 

.\.N.LIsts ui SAlPl,t;s mu 
('uututct. \VutF.utE .nEN'i'S tNt) 
TOXINS 

l'lv ilentit if the agents intl ti i.\tl' 
ri i ng usei I iii tauts, tantput'ltea. ill! 

tg!uttristatt i'atttlot be ileteruiint''l with 
out collection lull! aitalVsis if at least 
ofl' it' the fldlowittg: etivirotintetital i 

physical samples cont anunatetl with 
agettt the ntunitiuns tiseil to oliver 
agents, or biological specititens fri tn at 

uk victims, 
'tIre likelihood of tletectiitn if 

chetitical agents and toxins in ('Liii 

I anti nat oil santples i lepends on a 
nu nulier ii f factors. These inclul It the 
persist ertcy it t lie agent; the aritbient 
t'nlperature; r;unfall; wind conditiittis; 

I he ittediri tin which tIn' toxic agent was 
ilelil sitet I; and the time, care, bit I 

iackrtging of the sample from collection 
to laboratory analysis. Many standard 
chemical warfare agents and toxittil diii. 
appear front the environment within a 
few nti nOtes ti several hotirs after he' 
dig t hispersei I. These inclu le, Air exant 
plo, the nerve ageti is sarin ani I taliutt 
the blood agents hydrogen cyanide atuil 
cyattitgen chloride, the clinking ttgetti s 
phosgene ate I di pltosgene, arid the urti' 
cant phitsgone oxi me, Other standard 
agents-such as the nerve agents VX 
anti I tltickeneii sutman and the blistering 
agents sulfur mttstard, nitrogen 
mustard, and lewisite-may persist for 
several days to weeks depending ttn 
weather conditions. 'l'hie trichothecene 

ixifis are stable unijer lalii Ira iJrV ci Ill 
ilitiotts but ilegrade in field satfililes ihue 
iii ntetaholisrn by micro.urganisms ctii 
rained in the sample. To maximize the 
chances tif detection, sample collect ions 
Is tilt! tie ntaihe as rapidly as possiltk' 

ifl('t It toxic agent tssiuult with nt;uI 
.tgelt ts this means mintnit's to hours. 
t Vl5fl the situation in Southeast Asia 
ant! Afghanistan this usually hits not 
I ten possiltle, Al though numerous 
ountples were collected, tow heist any 
realistic prospect for yiehiling results. 
I however, when imnnu'tltrtt t'h collect eu 

arid pr iperly handled and using the ui 
vancei I tech ii dogt now available, i nih 
hit.'t'enes ntav lit' uju't itt eil itt hot It 

11ht Ll iii! hnologic;tt ittatt'rttls oIl to 
several ntonths after the at tack. 

sairsItli's ham' I lien to! let't i'd front 
Si utitlteiiit A,'ia si rice nut! 1979 ate I fri till 
.\fgltatiistan since May 1950. 't'o late, 
itt ire than lilt t ttttliviil ial santplt's---i f 
greatly varying sypes and utility Air 

utalr twa! Ituirp1ises. have lieett t'tillected 
anul atiulv 7.1.11 tot' t he 

I 
tresence it t rails 

I tutnial chetiiica! agents. About lttti audi- 
lu inal samitles are peittli ng ii intpletiott 

of ;usalt'sis All en virtinniental alt! fl it 

nteu lical sanlhtles were su!tntit t is! to t Ito 
I'S. Army ('htentical Systems 
t,ahtutratiurv for analysis !'or tratIttitittrlly 
recognizeti chemical uvarf art' agents anti 
tither tttxic materials, Tissue specititetis 
;utd body flititls t'rom rttt.rtck victims 
were submitted to the Armet! Fortes 
M etlical lit telligence ('outer. I. 'nilet' the 
sput stir ship tif that turganiza turn, i lit 
hiornedii'al specimens were analyzetl fir 
the presence of t richtttltecene nityr'o 
tttxins and other toxins by l)u'. t 'hester 
Mirorha, I niversity of Minnesota; Or, 
loseplt Rtwen, Rutgers tTniversity; rtttth 

Or, Tim Phillips, Texas A&!d 
1 niversity 

To tlate , biomedical samples (bbtutil 

urine, and/or tissue) from 33 oh legmi 
victims have been screened, Spec:ntens 
front 1(3 of these individuals show the 
presence of trichitheeene nniyt'ottixins, 
in 'addition, six environmental samples 
from alleged attack sites have .ueen 
analyzed by Dr. Mii'ochru, Five show this' 

presence of unusually bight concenira' 
tions and conibinatioas of triehothecene 
mycotoxins, 

Evidence of ChemIcal and Toxin 
Agent Use in Southeast Asia and 
Afghanistan, 1982 

Smpiø fleitutt 

Laos 

tScin2 trchOth'c ,' r 

r)I'jild iat raorttlnl, tris;tr:tti'ori' I. 

5,I51W residi.s'l 
I. 

KampuchesiThalland 

lOtOC Y 

i'SIi)W ri',tcjisi' ' 

s1.tter 
watOr 

Al9hanistan 

ai'; 111,1,5 I twO 'i't- 
vliilSt.t thin1 

1)etatls u'iulli'I't'' 
since tIn' ,\Iu'u'ht i'''; 
ctrcuntstnutccs itt liii 
utalysti, ant! tIte ii'-. 

in this ;uinex. Result 
earhit't' santples wet' 
March 22, 1952 t'eçtiit't 

PoSITiVE SAM PLE Ii l 'i 

A fgha n is tan 

I )ne'quarter of tlu' t'\ 
Soviet gas mask, ol it, 
in September lOS!, 
ess.,'d t'or analysis, In,; 
itot previrtusly 05(9!. ill 
Jtresi'nre tif T--2 t LXI ii 

Iteen verified hy twti i rt. 
Similar analysis of Intl i 
hose cor tiectirtns of tiii 
mask removed fruirit a 'I' 
solihier in 1)ect'mber I 

stan is indicative tif dii 
tricltothiecente hod nit, I 

carol, and another type - 

zearalenone, It is ltelteu i- 

H 
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protective masks were worn durIng 
operations in which a toxin agent was 
used. 

Preliminary analysis of a third sam-
ple acquired in February 1982 also-in-
dicates the presence of trichothecenes. 

Laos 

1) Blood samples were drawn from an 
ill H'Mong couple on March 21, 1982, 
by a physician in the Ban Vinai refugee 
camp. The victims were exposed to tox-
in agent attacks on November 11, 1981, 
and January 4, 1982. They remained ill 
and under treatment on March 21, 
1982, when blood samples were ob-
tained. During the November 1981 at-
tack, an aircraft sprayed a yellowish 
agent. Although no one died in the 
village, symptoms such as bloody diar-
rhea were experienced by most of those 
exposed. In the January 1982 attack, a 
greenish chemical was sprayed from an 
airplane. Vomiting with blood, bloody 
diarrhea, blurred vision, chest pain, eye 
irritation, and skin rash were reported. 
Lingering effects included rash, pain in 
the joints, and fatigue. The blood 
samples were analyzed for three tricho-
thecene toxins: DAS, T-2, and HT-2. 
The blood sample from the male was 
found to contain 13.5 ppb T-2 toxin. 
The female was negative for all toxins 
aralyzed. 

2) Three blood samples were drawn 
by a U.S. physician on April 17, 1982, 
from three H'Mong refugees: Bloc Her, 
an 8-year-old boy; Tong Her, a 6-year-
old bcy; and Xia Sue Xiong, a young 
girl. They were among a group exposed 
to a toxic agent attack in late March 
1982 in Laos. The agent used was de-
scribed as being yellow to reddish 
brown. It was sticky and dried to a 
powder. Bloc Her had been severely ill 
with bloody diarrhea and coughing of 

blood. Xia Sue Xiong was suffering 
from bloody diarrhea and abdominal 
pain. The blood samples were analyzed 
for three trichothecene toxins: DAS, 
T-2, and HT-2. 

Trichothecene Toxin Analysis

Victim DAS T-2 HT-2 

Bloc Her negative negative negative 
Tor r, 1ier negative 110 ppb 296 ppb 
Xla Sue 

Xiong negative 46 ppb negative 

ppb =parts per billion 

3) Post-mortem blood samples were 
taken from a 25-year-old H'Mong 
refugee who had been admitted earlier 
to a refugee hospital at Ban Vinai, 
Thailand. Just before death he had suf-
fered from a massive gastrointestinal 
hemorrhage. He had claimed exposure 
to a toxic agent attack sometime earlier 
in Laos. The blood was drawn in the 
hospital on April 17, 1982, and analyzed 
for three trichothecene toxins: DAS, 
T-2, and HT-2. 

Trichothecene Toxin Analysis

Specimen 
Type DAS T-2 

heparinized 
biood negative 15 ppb 19 ppb 

HT-2 

4) Blood was drawn on April 6, 
1982, from Neng Xiong, a H'Mong 
refugee in Thailand. She was suffering 
from the effects from a toxic agent at-
tack that occurred in Phou Bia, Laos, 
on March 25, 1982. The entire popula-
tion of the village (40 families) suffered 
from vomiting, fever, backaches, head-
aches, and chest pain after a helicopter 
dropped a yellowish agent. Many 
villagers also developed swollen eyes. It 
was reported that one woman and 
several animals died. Neng Xiong's 
blood was analyzed for three trichothe-
cene toxins: DAS, T-2, and HT-2. 

Trichothecene Toxin Analysis 

Specimen 
Types DAS T-2 HT-2 

heparinized 
blood negative 100 ppb 8 ppb 

non•hep• 
arinized 
blood negative 33 ppb 34 ppb 

5) A H'Mong refugee reported being 
subjected to a toxic agent attack on 
March 17, 1982, in Phou Bia, Laos. The 
agent, which "looked like yellow rain," 
was sprayed by a helicopter at low 
altitude. The sticky yellow spots dried 
to a powder in 3-4 hours. Immediately 
after the attack, the victim developed 
stomach and chest pains and vomited. 
Vomiting with blood began later and 
continued over the next 24 hours. Other 
symptoms included headache, shortness 
of breath, dizziness, eye irritation, and 
vision disturbances. The refugee also 
developed a rash and blisters. Blood 
samples were drawn by a physician at 
Ban Vinai refugee hospital in Thailand 
on March 31, 1982. The samples were 
analyzed for three trichothecene 
DAS, T-2, and HT-2. 

Tr/chothecene Toxin Analysis 

Specimen 
Type, DAS 

heparinized 
blood negative 

non•hep• 
arinized 
blood negative 

6) Results of analysis uf 
vironmental samples from ar,, 
in Laos were reported in our NI 
report and are not repeated r 
additional set of environ men ta, 
taken from an allegedly contati, 
area in Laos near Phu Hi. w 
tained for analysis. Although - . ; 
were manifested in individual,. 
ing and handling the sample. I '-
the,cenes were detected upon 

Kampuchea/Thailand 

1) On February 13, 1982, at :i• 
Kampuchean soldiers were ,iit • 
an artillery-delivered toxic and, i, • 
Vietnamese forces and became 
attack took place near the vino 
Tuol Chrey in an area north ,,t 

• 

protective masks were worn during 
operations in which a toxin agent was 
used. 

Preliminary analysis of a third sam- 
ple acquired in February 1982 also-in- 
dicates the presence of trichothecenes. 

Laos 

) Blood samples were drawn from an 
ill JT1'Mong couple on March 21, 1982, 
by a physician in the Ban Vinai refugee 
camp. The victims were exposed to tox- 
in agent attacks on November 11, 1981, 
and January 4, 1982. They remained ill 

and under treatment on March 21, 
1982, when blood samples were ob- 

tained. During the November 1981 at- 
tack, an aircraft sprayed a yellowish 
agent. Although no one died in the 
yllage, symptoms such as bloody diar- 
rhea were experienced by most of those 
exposed. In the January 1982 attack, a 
greenish chemical was sprayed from an 
airplane. Vomiting with blood, bloody 
diarrhea, blurred vision, chest pain, eye 
irritation, and skin rash were reported, 
Lingering effccts included rash, pain in 
the joints, and fatigue. The blood 
samples were analyzed for three tricho- 
thecene toxins: DAS, T-2, and HT-2. 
The blood sample from the male was 
found to contain 13.5 ppb T-2 toxin. 
The female was negative for all toxins 
aralyzed. 

2) Three blood samples were drawn 
by a U.S. physician on April 17, 1982, 
from three H'Mong refugees: Bloc Her, 
an S-year-old boy; Tong Her, a 6-year- 
old bry; and Xia Sue Xiong, a young 
girl. They were among a group exposed 
to a toxic agent attack in late March 
1982 in Laos. The agent used was de- 

scribed as being yellow to reddish 
brown. It was sticky and dried to a 
powder. Bloc Her had been severely ill 
with bloody diarrhea and coughing of 

blood. Xia Sue Xiong was suffering 
from bloody diarrhea and abdominal 
pain. The blood samples were analyzed 
for three trichothecene toxins: DAS, 
T-2, and HT-2. 

Tricliothecene Toxin Analysis 

Victim DAS 1-2 111-2 

Bloc Her negative negative negative 
Tor't ier negative 110 ppb 296 ppb 

Xla Sue 
Xiong negative 46 ppb negative 

ppb=parts per billion 

3) Post-mortem blood samples were 
taken from a 25-year-old H'Mong 
refugee who had been admitted earlier 
to a refugee hospital at Ban Vinai, 
Thailand, Just before death he had suf- 
fered from a massive gastrointestinal 
hemorrhage. He had claimed exposure 
to a toxic agent attack sometime earlier 
in Laos. The blood was drawn in the 
hospital on April 17, 1982, and analyzed 
for three trichothecene toxins: DAS, 
T-2, and HT-2. 

Specimen 
Type DAS 1-2 111-2 

heparinlzed 
blood negative 15 ppb 19 ppb 

4) Blood was drawn on Aijril 6, 
1982, from Neng Xiong, a H'Mong 
refugee in Thailand. She was suffering 
from the effects from a toxic agent at- 
tack that occurred in Phou Bia, Laos, 
on March 25, 1982. The entire popula- 
tion of the village (40 families) suffered 
from vomiting, fever, backaches, head- 
aches, and chest pain after a helicopter 
dropped a yellowish agent. Many 
villagers also developed swollen eyes. It 
was reported that one woman and 
several animals died. Neng Xiong's 
blood was analyzed for three trichothe- 
cene toxins: DAS, T-2, and HT-2. 

TrIchotheceneToxinArjjysis 
Specimen 

Typic DAS 1-2 111-2 

heparinized 
blood negative 100 ppb $ ppb 

non-hap- 
arinized 
blood negative 33 ppb 34 ppb 

5) A H'Mong refugee reported being 
subjected to a toxic agent attack on 
March 17, 1982, in Phou Bia, Laos. The 
agent, which "looked like yellow rain," 
was sprayed by a helicopter at low 
altitude. The sticky yellow spots dried 
to a powder in 3-4 hours. Immediately 
after the attack, the victim developed 
stomach and chest pains and vomited. 
Vomiting with blood began later and 
continued over the next 24 hours. Other 
symptoms included headache, shortness 
of breath, dizziness, eye irritation, and 
vision disturbances. The refugee also 
developed a rash and blisters. Blooti 
samples were drawn by a physician at 
Ban Vinai refugee hospital in 'l'hailan,l 
on March 31, 1982. The samples wL'ri' 
analyzed for three trichothecvrii' t\ii- 
DAS, T-2, and HT-2. 

Trichothecene Toxin Analysis 

Specimen 
Typee DAS 1-2 

heparinized 
blood negative 19 ppt 

non-hep. 
arinized 
blood negative 3 Pob 

6) Results of analysis 't' 'i 
vironmental samples from 
in Laos were reported in "or \l 
report and are not repeated 1'". 
additional set of environmen to 
taken from an allegedly contotri 
area in Laos near Phu Hi' w;o. i 

tamed for analysis. Although -. -. 

were manifested in individual'- 
ing and handling the sampli', 
the,cenes were detected upon ti 

Kampuchea/Thailand 

1) Or. February 13, 1982, at 
Kampuchean suldiers were ul,' 
an artillery-delivered toxic nil.t 
Vietnamese forces and becani,' 
attack took place near the villic. 
Tuol Chrey in an area north i K' 

protective masks were worn during 
operations in which a toxin agent was 
used. 

ple acquired in February 1982 also.in- 
dicates the presence of trichnthecenes. 

preliminary analysis of a third sam- 

Laos 
1) Blood samples were drawn from an 
ill KMong couple on March 21, 1982, 
by physician in the Ran Vinai refugee 
camp. The victims were exposed to tox- 
in agent attacks on November 11, 1981, 
and January 4, 1982. They remained ill 
and under treatment on March 21, 
1982, when blood samples were ob- 
Llined. During the November 1981 at- 
tack, an aircraft sprayed a yellowish 
agent. Although no one died in the 
village, symptoms such as bloody diar- 
rhea were experienced by most of those 
exposed. In the January 1982 attack, a 
greenish chemical was sprayed from an 
airplane. Vomiting with blood, bloody 
diarrhea, blurred vision, chest pain, eye 
irritation, and skin rash were reported. 
Lingering effects included rash, pain in 
the joints, and fatigue. The blood 
s:mples were analyzed for three tricho- 
thecene toxins: DAS, T-2, and HT-2. 
The blood sample from the male was 
found to contain 13.5 ppb T-2 toxin. 
The female was negative for all toxins 
aralyzed. 

2) Three blood samples were drawn 
by a U S .  physician on April 17, 1982, 
from three H’Mong refugees: Bloc Her, 
an S-year-old boy; Tong Her, a 6-year- 
old bey; and Xia Sue Xiong, a young 
girl. They were among a group exposed 
to n toxic agent attack in late March 
1982 in Laos. The agent used was de- 
scribed as being yellow to reddish 
brown. It was sticky and dried to a 
powder. Bloc Her had been severely ill 
with bloody diarrhea and coughing of 

blood. Xia Sue Xiong was suffering 
from bloody diarrhea and abdominal 
pain. The blood samples were analyzed 
for three trichothecene toxins: DAS, 
T-2, and HT-2. 

Trichothecene Toxin Analysis 

Victim DAS 1-2 HT-2 

Bloc Her negative negative negative 
TOTO tier negative 110 ppb 296 ppb 
Xla Sue 

Xiong negative 46 ppb negative 

ppb =parts per billion 

3) Post-mortem blood samples were 
taken from a 25-year-old HMong 
refugee who had been admitted earlier 
to a refugee hospital a t  Ban Vinai, 
Thailand. Just before death he had suf- 
fered from a. massive gastrointestinal 
hemorrhage. He had claimed exposure 
to a toxic agent attack sometime earlier 
in Laos. The blood was drawn in the 
hospital on April 17, 1982, and analyzed 
for three trichothecene toxins: DAS, 
T-2, and HT-2. 

Tr&icA:)lece_ne Toxin Analysis 
Speclrnen 

Type DAS 1-2 ti l-2 
heparinized 

blood negative 15 ppb 19 ppb 

4) Blood was drawn on Anril 6. 
1982, from Neng Xiong, a HMong 
refugee in Thailand. She was suffering 
from the effects from a toxic agent at- 
tack that occurred in Phou Bia, Laos, 
on March 25, 1982. The entire popula- 
tion of the village (40 families) suffered 
from vomiting, fever, backaches, head- 
aches, and chest pain after a helicopter 
dropped a yellowish agent. Many 
villagers also developed swollen eyes. It 
was reported that one woman and 
several animals died. Neng Xiong’s 
blood was analyzed for three trichothe- 
cene toxins: DAS, T-2, and HT-2. 

..I-___. Trlchothecene Toxin Alnalysis 
Specimen 

Types DAS 1-2 ti l-2 
heporlnired 

blood negative 100 ppb 8 ppb 
nomhep- 

arinlzed 
blood negative 33 ppb 34 ppb 

5) A HMong refugee reported being 
subjected to a toxic agent attack on 
March 17, 1982, in Phou Bia, Laos. The 
agent, which “looked like yellow rain,” 
was sprayed by a helicopter a t  low 
altitude. The sticky yellow spots dried 
to a powder in 3-4 hours. Immediately 
after the attack, the victim developed 
stomach and chest pains and vomited, 
Vomiting with blood begar? later and 
continued over the next 24 hours. Other 
symptoms included headache, shortness 
of breath, dizziness, eye irritation, and 
vision disturbances. The refugee also 
developed a rash and blisters. Blood 
samules were drawn bv a Dhvsiriari :it 

analyzed for three trichothe&nc. [ < # \ : I  . 
DAS, T-2, and HT-2. 

c@koLh ecene-Exln An a ly si s 

Spec 1 rn e n 
Vpas  DAS 1- 2 +,’ . 

heparinized 
blood negative 19 ppt  

nomhep. 
arinized 
blood negative 3 p p r  

L 

6) Results of analysis i d  ’ A 

vironmental samples from a:*,& + 
in Laos were reported in our \ I  .I 
report and are not repeated t t PI 

additional set of environmeni.i’ 
taken from an allegedly contml I I ”  

area in Laos near Phu H r  \\;I> I 

tained for analysis. Although . . , ’ 
were manifested in individuni. 
ing and handling the samplt.. t I * I  

thewnes were detected upon 11 I 

I 
I 

KmnpuchealThniland 
l j  Cc February 13, 1982, at I. t * 
Kampuchean soldiers were -ill’ I Y  

an artillery-delivered toxic nti.it h 
Vietnamese forces and becanit. 
attack took place near the vi1l .1~1 
Tu01 Chrey in an area north e l !  h‘  I 

1 

* 



Din, alloot llou meters from the Thai: 
Kampuchean border. One individual 
subsequently died (see autopsy results, 
Annex B). Reported symptoms included 
burning eyes, blurred vision, shortness - 
of hreath, chest pains, vomiting, and 
vertigo. Some victims also trembled and 
generally felt weak. Blood and urine 
samples were taken from a number of 
victims at various times after the attack 
as well as from a control group of im 
dividuals living under similar eonditions 
hut not subject to the toxic agent at-
tack, Blood and urine samples from the 
control group were negative for all 
analyzed toxic agents, including tricho-
therene toxins, 

On February 14, 1982, 1 day after 
the attack, hlood samples wore taken 
NOM two victims: Pen Nom ,,ind I)rek 
Reth. On February 15, a urine sample 
was taken from ['en Nom, while on 
February 16, a urine sample was taken 
frorn Pre'K Reth. Both blood and urine 
samples were analyzed for the presence 
of the trichothecene mycotoxins T-2 
and ill-2. 

Trichothecene Toxin Analysis 

Vfcilm Specimon T-2 HT-2 
Prek Reth blood 18 ppb 22 ppb 

urine negative negative 

Pen Nom blood 11 ppb 10 ppb 
urine trace 18 ppb 

On March 4, 1982, 19 days after the 
incident, some victims still showed ef-
fects of the ;atm+ and were being 
treated in Nong Pro hospital in Kam-
puchea. Further blood samples were 
drawn at that time from Prek Reth and 
five additional victims. 

Trichothecene Toxin Analysis 

victim 
Prek Reth 
Kim Ving 
Mau Sereth 
Seng Nern 
Ching Soeurn 
Chem Ron 

T-2 Truett 

negative 
7 pi.ib 
negative 
negative 
negative 
3 ppb 

Analysis of tissue samples from a victim 
of the February 13 attack is described 
in Annex B. 

10 

'≥) On Mareh 5, 1982, a small Viet-
namese aircraft sprayed a tvhite powder 
in an area near Pailin, Kampuchea. On 
March 6, 1982, 10 of a (;roup of 15 
Kampucheans were unable to continue 
walking duo to illness after passing 
through the tvea. Symptoms includecl 
nausea, vomiting, shortness of breath, 
blurred vision, diarrhea, bloody dis-
charge from the nose, and burning sen-
sation in the chest and abdomen. A sec-
ond attack occurred on March 7, 1982, 
when some of the same Kampucheans 
were subjected to Vietnamese toxic ar-
tillery shelling, The agent produced 
nausea, dry namth, and blurred vision 
and also caused loss of consciousness 
and muscle twitching. D-spite medical 
treatment, a number of the victims 
died. 

Samples were taken from three sur-
vivors exposed to the vontaminated 
area on March 6 and 7. Blood and urine 
were taken on March 13, 1982, 

Trichothecene Toxin Analysis 
Spool. 

Victim mon' DAS T-2 HT-2 
Neung 

Hon urine negative b ppb ppb 
blood negattve 7 ppb negative 

Chan 
Saran urine negative 4 ppb 1 ppb 

blood negative negative 8 ppb 

Bun 
Thoeum urine negative 22 ppb 7 ppb 

blood negative negative negative 

'Blood samples were heparinized 

3) A sample of contaminated 
vegetation was obtained following 
spraying by a Vietnamese aircraft in 
Pong Nam Ron District near the Thai-
Kampuchean border on February 19, 
1982, Analysis of this sample for known 
chemical agents was negative. How-
ever, the trichothecene toxin T-2 was 
present at a level of 8(i NAL I)AS was 
also present at 30 ppb. The sample was 
of insufficient size to analyze accurately 
for the toxins nivalenol and deoxyni-
valenol, 

ANNEX B 

AUTOPSY REStILTS OF A CHEMICAL 
WARFARE ArE,\CK VICTIM IN 
KAMPUCHEA 

Chan Mann was one of several victims 
of a P'ebrtcu•y 13, 1982, toxic agent at• 
tack in the area of Khao Din. The vic-
tim, being treated at Nong Pro 
Hospital, reportedly made a lwief re-
covery on March 12 and 13, followed by 
a relapse when he became anurie, 
feverish, restless, and slightly jaun. 
diced. On March 16, he lapsed into a 
coma and died. A urinary catheter was 
inserted approximately -1 hours hefore 
death, hot only minimal blood-tinged 
urine was obtained. Shortly before 
death the victim vomited blood. Kaim 
puchean physicians performed a necrop. 
sy. 'f issile seetions of heart, esophagus/ 
stomach, liver, kidney, and lung were 
taken and fixed in formaldehyde. Tissue 
samples were given to both U.S. and 
Canadian officials for analysis. 

The samples delivered to the l'iliteit 
States were submitted to F,everal i',S. 
laboratories for gross, microscopic, 
histopathological, and chemical• 
toxicological analysis, 

Results of Analysis of Tissue 
Samples for DAS, T-2, and HT-2' 

Notarial Amount Toxins Doloctod 
(o) DAS' T-2 HT-2 

Heart 7,9 
Stomach 13.5 
Ltver 9 5 
Kidney 10 4 
Lung 4.5 
mteshne 5.3 

— - E5 ppb 

3 ppm' r ppb 
— 9 ppb 
— 88 ppb 

1 ppc i
4 porn 

10 pob 

'DAS (DiabetOxyScapenolt, a trichothecerie lex. 
In, T.-2. a tricnothecene tOxin. HT-2, o mntabolic 
produCt 01 T-2 

,DAS was used as internal standard- OAS 
was added io each tissue sample as a ,;tAnd,trii to 
the& accuracy 01 anacy,sis Only the kikVivy irl,11J 
concentration of OAS greater than ttio ;mum 
added 

'Toxins were not detected Concentration at 
DAS was no greater than the added intorno; 
standard 

'Endogenous DAS in sample detected in vor 
centration greater than the standard 

Note: Tissues were analyzed tor trichothecene tnx 
ins by Dr C d Mirocha, Universitv ol MICInt,;Otd A 
parallel analysis pertormed by Dr a Rosen, 
Rutgers University, also revealed the presence et 
high ((wain of Inchothecone toxins 

.49 
0 

[Tttn, tdiiiut tilt nie ters foIl the 'rhal: 
Kampuchean l'dor, I )ne individual 
sutsequently died (see autopsy results, 
Annex B). Reported symptoms included 
hut nmg eyes, blurred vision, shortness - 

if lireath, i'hest p;uns, Viimittng, and 
I ertigo Sonic victitils also t renhled and 
genci ally felt weak, Blood and urine 
samples were taken lronl a number of 

cttni at various times alter the attack 
as well as from a control group of in- 
ilt idual living under similar conditions 
hut not subject to the toxic agent ill- 
tack. Blood and urine samples from the 
control group were negative for all 
analyzed toxic agents, including trieho- 
liecone toxins, 

On February 11, 1982, 1 day after 
the attack, blood samples were taken 
rem two victims Pen Num nd I'rek 

Reth. On February 15 a urine sample 
was taken from ['en Nom, while (in 
February 16, a urine sample was taken 
from Prek Reth, Both blood and urine 
samples were analyzed for the presence 
ut tim tricimthecene niycotoxins T-2 
and FI'['-2. 

Trichotliecene Toxin Analysis 

Victim Specimrin 1-2 01-2 

Prek Roth blood 18 ppb 22 ppb 
urine negative negative 

Pen Nom blood 11 ppb 10 ppb 
irino trace IS PPb 

On March 4, 1982, 19 days after the 
incident, some victims still showed ef- 
fects of tIn' attack and were being 
treated in Nong Pro hospital in Kant- 
puchea. Further blood samples were 
drawn at that time from F'rek Reth and 
five additional victims, 

Trichothecene Toxin Analysis 

VIctim 1-2 ToxIn 

Prok Roth regalive 
Kim yap 7 pib 
Mae Somlh negative 
Sang Neat negative 
Ching Soeum negative 
Chom Ror, 3 ppb 

Analysis of tissue samples from a victim 
iif the February 13 attack is described 
ill Annex [3. 

21 On March 5, 1982, a small Viet- 
namese aircraft sprayed a white powder 
in an area near Pailin, Kampuchea, On 
March 6, 1982, 10 of a group of 15 
Kampucheans were unable to continue 
wtdki ng 'be to illness after passing 
through the area. Symptoms included 
nausea, vomiting, shortness of breath, 
blurred vision, diarrhea, bloody dis- 
charge from the noSe, and burning seti- 
sation in the chest and abdomen. A sec- 
ond attack occurred on March 7, 1982, 
when some of the same Kanipucheans 
were subjected to Vietnamese toxic ar- 
tillery shelling, The agent pro, lured 
nausea, dry mouth, and bitt rred vision 
and also caused loss ul consciusness 
and muscle twitching. fl' spite meilical 
treatment, a number of the 'h'tinis 
died. 

Samples were taken from three sw'- 
vivors exposed to tim ('(intaminatell 
area on March 6 and 7, Blood and urine 
were taken on March 1:3, 1982. 

Trichothecene Toxin Analysis 
Spool. 

Victim mon' DAS 1-2 01-2 

Neung 
Hon urine negative S ppb gpO 

blood negative 7 ppb negative 

Chan 
Saran urine negative 4 ppb 1 gpO 

blood negative negative 8 ppb 

Bun 
Thoeum urine negative 22 ppb 7 ppb 

blood negative negative negative 

'Blood samples were tieparinized 

3) A sample of contaminated 
vegetation was obtained following 
spraying by a Vietnamese aircral't in 
Pong Nam Ron District tear tite Thai- 
Kampuchean border on February 19, 
1932, Analysis of this sample for ktluwn 
chemical agents was negative. Row- 
ever, tile trichothecene toxin '['-.2 was 
present at a level of 86 ppit. 1)AS was 
also present at 30 ppb. The sattiple was 
of insufficient size to analyze accurately 
for the toxins nivalenol and deoxyni- 
valenol. 

ANNEX B 

Au'roi'sy RESuLTS Ot A 

VARrARE ATT \CK VIcI'Il IN 

('han Mann was one of several victims 
of a February 13 1982, toxic agent at- 
tack in the area of Khao Din. The vie- 
titn, being treated at Nong Pro 
Hospital, reportedly made a brief re- 
cocery on Match 12 and 13, tollitwed b' 
a relapse vhc'n he became anurk', 
t'everish, restless, and slightly jaun- 
diced. On Maccit 16, he lapsed into a 
coma and died. A ut'inary cnheter was 
i ttset't eti approximately 4 hours before 
ileath , hilt only mitiitnal ltltiiiii-titgeil 
(I ti tie wits obtaitted. Shortly before 
ilt'uth hit' victim vomited blood. Katti 
puchean physicians performed a necrop. 
y. 'rissie sections of heart, i'sophagus/ 

stomach, liver, kidney, and lung well' 
taken and fixed in formaldehyile. Tisstn' 
samples were given to lii>th 15 atid 
Canadian officials for attalysis. 

The samples delivered to the 1' lutIst 
States were suhntitted to revc't'al I'S. 
laboratories for gross, microsl'npu', 
Itistopatholngicitl , anti i'he mii'al- 
toxicological attalysis. 

Results of Analysis of Tissue 
Samples for DAS, T-2, and HT-2 

Malortal Amount Toxina Dotociod 

1W DAS' 1-2 MT-i 

Heart 7.9 -- ----' 
1 

Stomach 13.5 - 25 ppb 4 pew 
Liver 95 
Kidney 104 3ppm' Ippb 
Lung 4,5 - 9 ppb 
intestine 5.3 - 88 pph 10 gob 

'DAS i0iacetOxysrirpenol), a lridii,)Ihv'v'tl in, 
ni, 1-2, a tridl,OttiedCilii toxin. HT-.2, mi'laliu'ic 
producl 01 1-2 

'DAB was used ax nilernat xlafl1,ird a LiAli 
was added '0 each tissue eample as a 'llnd.irit ii' 
check accuracy of arralyilis Only the kiiS'i'y 11,15 1 

CorlcesIralion 01 DAS greater hon ii" ,tmi.i,ni 
nddnd 

'Toxins were not detected ConcerOr,ilon ii 

OAS was no çjrealer thaii the added ,rii,'''i,ii 

iilanda(d 
'Endogenous DAS ri sample delecled in 'ii' 

contralian greater 111,10 the standard 

Note: Tissues were analyzed tar aichottieCeno Ox 

ins by D C .1 MiloOha, Universilv at Mxsnt,c0ta A 

parallel analysis pertormed by Dr a Rosen, 
Rutgers University, also tovealed the presence iii 

111511 levelS 01 IricholheCone toniss 

I<ampuchean I)cirder, One individual 
suhsuquently died (see aulopsy results, 
t\nnes B). Iicportetl symptoms included 
burning eyes, blurred vision, shortness - 
II!' l i rwt l i ,  ~*liv.;t pi in* ,  \iwiitttig, ;tiid 
vcrtigo. Ponw victini:. :dso trcviihlctl rind 
gcnerally felt weak. HIwI anti urine 
samples \vert titkcti from n number of 
victims at various times iiftor tlir attark 
:is w t 4  as ftwn a control grrmp of in-  
ilivirluals living untlcr sitnilw rontli ticins 
h i t  tint d i j ~ t  to the tnsic agent at- 
t i ic~k,  A l o c i t l  atid urine smples from the 
c~rintrtil gt'nup wet'e wgativc for ;ill 
anal>zrcI t w t c  ;igwith, iwluding triclio. 
thrrcw tosins. 

On Ft4iruary 14, l\W, 1 diiy aCtcv 
thc :ittnrk. Iilootl s;mples w w  taltrii 
frnni t\vn victims: 1)tv Som m l  I'rc'k 
Rrth. On I+hruary 15, a uriiit. sample 
was t;ikrii Frnm Pen Nom,  M tule (in 
I'chruary 16, ;I urine saniplc \vas taken 
froin flr& Rrth.  Bnth iilood arid urine 
s:inipIcs \ v ~ r e  an:iIywtl for the piwenre 
i i f  the tricliotlict~enc niyc*otosins "-2 
:llhl f lT-2.  

Trichothecene Toxin Analysls 

PfHk Reti- blood 18 ppb 12 ppb 
urine negative negative 

Pun Nom blood 1 1  ppb 10 ppb 
urine lrace I8 ppb 

Vlctlm Spsclmon T-2 HT-2 

on Mnrrh 4 ,  I!)42, 19 d:rys after thc 
inrirlent, some victims still shnwcd ctf. 
fwts nf  the* :ithclc :tiit1 WPPC being 
trcantctl i i i  Song Prtr Iiospitnl in Knm- 
puc'hrn. I:urthcv I)lootl satnplcs w r c  
dr:irvn at thnt time from I'rrk Keth  and 
fivc atlditioniil victims. 

Tricholhecene Toxin Analysis 

Prek Aeth r aqative 
Kim Vinq 7 pub 
Mau Sfvelh neyative 
Senq Nem negative 
Chinq Swum nega I ive 
Chum Aon 7 ppb 

Vlcltm T-2 Torln 

Analysis of tissur snmples Ernin a victim 
( i f  the Fciiruary 13 :ittnr-k is i1rscril)ctl 
iti , I t i n i s  R. 

nanicsc nircrnft sprayed ii white powder 
i n  tin w c a  near Pailin, I<atapuchcn. On 
&l:itdi 6 ,  1982, 10 of n group of 15 
K~unpurlieaiis were uiinhlc~ to continue 
w:~Iking h r  t11 illricss i if trr  pnssing 
through the ar~:i. Symptoms included 
iiause:i, vomiting, shortness of hrenth, 
hlurrrtl vision, diiirrliea, hloody tlis- 
rliarge froni the nnsc, i ind burning sen- 
sation i n  the chest and ahdomen. A sec- 
Olld Dtt;lL'li orcurrcd Ill1 &Inrrh 7, l!fS", 
whcm snme of the samv I<:inipurhciins 
were subjected to Yietn:unwe toxic iir- 
tillcry shelling. Th(1 ngeiit prnllucwl 
nausea. dry mouth, and hlurrcd vision 
nnd :ilao cxuseil Inss nf wiscioiistiess 
and tnusrk twitching. I)* spitr mcvlic:d 
trentnitwt. :I numhcr of tlic vi(-tinis 
died. 

Stimlilcs \VFPC tnlten from tlirec sui+- 
vivcirs cspnsctl to the c.trntnniinatc(l 
are:\ on Miircli ti nnil 7, Rlootl :urd iiritic 
were tnkcw nil iL!arc-li 13, 1!)42. 

Trlchofhecene Toxin Analysis 
Spocl. 

Vlcllm men' DAS 1-2 HT-2 

Neunq 
kion urine negative ppb 2 ppn 

blood neqative 7 ppb negative 
Chdn 

Saran urine negative 4 ppb 1 ppb 
blood negative neqative 8 ppb 

Thoeum urine negative 22 ppb 7 ppb 

'Blood samples were lippdriniied 

Bun 

blood negative negalive nogalive 
" "  

3) A saniplc of containinatctl 
vegetation was obtained following 
spraying by a Vietnamese :iirrrnft in 
I'ong Nam Ron District netir the Thai. 
I<ampuclienn border on 1~clii~u:iry I!), 
1042. Analysis oF this samplr fnr k n o w  
rhcmical agents was negntivci. LIow- 
ever, the trichotlieccne tosin T-2 \viis 
present a t  11 level of X(j  pph. HAS \vas 
iilso present at 30 ppb. Thr s:ttnplc was 
of insufficient size to iinalyzr iicruratcly 
for tlie tosins nivalcnol :ind ilcosyni- 
valenol. 

h!olorlal Amounl 
(0) 

Heart 7 9  
Stomach 1 3 5  
Liver 9 5 
Kidney 104 
Lung 4 5 
Intestine 5 3 

x *-.. ~ 

'DAS (DiacelQxyS~ilp~flol), 3 lliLtlolhr% i'r v lor 
in T-2 a I~iChOll l~CBnU loxin HT-.' $4 rnr~l,lbil~lt 
producl of T-2 

was nddad io omh II$SUR sample a', a ',I lnd iril t 1 

check DcculOcy 01 analySiS Only the kiilrlvy %Id I 
concnir1ro:ion 01 DAS rlrenlor than I1 1 3  . i t i i i  iinl 
fldded 

'Toxins war0 no1 Uolocled Conrcnrrdllon i f  

[)AS wyds no grealer lhsn lhe addod tmW%iI 
slandard 

'Endogonous DAS in sdinplo dtUx.lcd In 
conlralion greolar Ilidn tho 5landard 

Note: Tissuos were analyzod lor Iricholheccno 101 

ins by Ot C J Mirocha Universilv 01 Minnt-wtJ A 
parallel rlrinlysie performed by Dr J Auten 
Rulgars Univorsily also ravealed the prcsoncc 01 
high Iovai9 01 lricholhocono toxins 

X>AS w3s used os irrlernal slanldrd I P LhV, 



A high incidence of natural.allatox,
in contamination of food in Southeast 
Asia has heen well documented. 
Linderfelser and coworkers (197,1) have 
shown that anatoxin and T-2 toxin in 
combination have a synergistic effect 
and, therefore, it was of interest to 
determine the extent of aflatoxin in 
tissue of this individual. 

Results of Analysis of 
Samples for Aflatoxin 

Matoftill 
Weight of Semple 
Semple (p) Actual ileiuslorl,

lng/gr (opt()) 

Stomach 3 04 19 6 )2 5 
Lver 3 00 ,`,0 2 23 2. 
kidney 7 50 th 3 17 4 
intestme 3 02 11 2 12 7 
. . , ., ... 

•Nanegrarm VD, warn 
'valuer, adlusled on Oasis 01 88, ,, recovery •

mat porton of allaloxin round when a known 
amount ,t, added lO ore sample 

Noto: Alialmun onaly.,eo were conducted oy Dr 
Onioir,. Texas A8,10 , ,,,,„ersay

bevels of aflatoxin detected in tiv 
tissues were so high that it seemed pru-
dent to investigate the possibility that 
this individual exposure to idlatoxin was 
not due to a natural contamination but 
may have been related to the chemical 
attack. To this end, portions of the sam-
ple of yellow rain from Laos previously 
shown to eontain 1,13 ppm of T-2 toxin 
and 27 ppm of DAS were submitted to 
Dr. Mirocha and Dr, Phillips for 
analysis for anatoxin Independent 
thin-layer chromatography and 
performance liquid chromatog city 
analyses were negative for antitoxin, 
supporting a hypothesis that this toxin 
is not always a component of a yellow 
rain sample and that the victim's ex-
posure to antitoxin may have been due 
to conttunination of the food source. It 
does not, however, rule out the possi-
bility that antitoxin is a component of 
some yellow rain attavks. Preliminary 
analysis of some more recent yellow 
rain samples indicates the presence of 
aflatoxin not consistent with a natural 
contamination. In any case, the findings 
of anatoxin in these tissues is iinportant 
since the high incidence of exposure to 
natural outbreaks of anatoxin con-
tamination in Southeast Asia may in-
duce a greater susceptibility to 
trtchothecenes in this population. 

Portions of each tissue stunple were 
submitted to Dr. Charles Stahl, Univer-

sity of Tennessee Medical School, for 
histopathologieal examination. A sum-
mary of the pathology found included: 
hemorrhage into the heart tissun with 
evidence of cell destruction and inflam-
nudon, eirrhosis of the livcr, hemor-
rhage and cellular destruction of kidney 
tubules, hemorrhage in the bronchi, and 
congestion and destruction of the lung. 
The details of these results and similar 
findings hy other pathologists are con-
sistent with results of analysis of 
animals exposed to trichothecenes. 

No single post-mortem finding 
proves cause and effect of toxin ex-
[insure and death, but these data taken 
together provide objective evidence 
that: 

• Reports from witnesses of yellow 
rain attacks are valid and that bleeding 
sometimes occurs in the lung, stomach, 
intestine, and kidney or Madder. 

• Persons already debilitated by 
disease or exposure to other toxins 
have a greater risk of death from 
trichothecone toxieosis, 

• Microscopic examination shows 
that tissue damage oecurs in humans 
after moderate-to-limy exposure to tri-
ehothecenes. The damage is similar to 
that found in expigimental animals, 

• Mieroscopit 1amage persists for -1 
month or longer. 

• Triehothecenes are known to 
cause long-term damage to rapidly 
dividing tissue, These to.<ins accumulate 
and persist at least in the organs that 
were examined. 

• Aflatoxin found in the tissues 
may be foodborne and is not necessarily 
a component of the yellmv rain 
substance. Ifowever, aflatoxins and 
trichothecene toxins act synergistically, 
and they could be components of a toxic 
crtide extract mixture. Emerging data 
from several sottrees lend credibility to 
such a hypothesis; therefore, investiga-
tion seems warranted. 

ANNEX C 

DISCUSSION OP 
ANALYTICAL nolNtAs4

Thu finding of T-2 tuxin and 11T-2 
toxin in blood, urine, and tissue samples 
from yellow rttin victims is highly 
significant in view of the fact that no 
trichothecenes could be detected in 
similar samples from the control popula-
tion who were not exposed to yellow 
rain. The finding of such high levels of 
trichothecenes weeks after exposure is 

°Based on excerpts from a paper by 
Dr, C.,1, Mirocha and Dr. S. Watson, 
presented nt an international symposium on 
inycotoxins in Vienna on September 1, 1982, 

surprising and raises questions concern. 
Mg the distribution, metabolism, kind 
excretion of these toxins as well as 
their long-term effects. 

Only limited research concerned 
with elimination rates of the triehothe-
cones has been conducted. Deno, et al,, 
1971, reported that orally administered 
fusarenon-,. -was rapidly distributed to 
the tissues and reached peak levels by 3 
hours after dosing. The kidney was 
believed to be the major organ of exere-
tion. Matsumoto, et al„ 1978. -inducted 
studies with T-2 toxin whieh led him to 
conclude that the liver and biliary 
system were the major organs of T-2 
excretion. Chi, et al., 1978, ad-
ministered oral doses of T-2 to broiler 
chickens, Peak tissue levels were 
reaehed hours after dosing, and 
the liver contained the greatest amount 
of toxin. By 12 hours after dosing, how• 
ever, tlie muscle, skin, and bile von-
tained the highest amounts of detec-
table toxin. By 18 hours, 82% of the ad-
ministered dose had been exereted. 
Robinson, et nl., 1979, showeul that .2 
toxin was excretetl into vow tnilkijt 
levels up to 190 ppb after dail ati 
ministration of 0.6 mg/kg doses. 

Studies concerned with metabolism 
of tlte trichothecenes have also been 
limited in number, Yoshizawa, et al., 
1980, reported that in rat IIver in ritri, 
studies with the 8-9 fraetion of rat 
liver homogenates, 11T--2 made up 50% 
of the metabolic products. Other 
metabolites included TMR-1. (19%), 
TMR-2 (2%), and T-2 tetraol (1%). In 
in vivo studies, HT-2 was one or the 
major products eliminated itt the ex,
(Teta of chickens (Yoshizawa, et al., 
1980) as well as urine, feees, milk, and 
blood of dairy eattle (Yoshizawn, et al., 
1981). 

The finding of T-2 toxin and IIT 2 
in the blood and tissue of humans 
weeks after their exposure to the toxins 
would seem to indicate that enough tox-
in remains bound in body tissues to 
allow detection by sensitive hist:rumen-
tation. Trichothecenes have been shown 
to bind to ribosomal proteins (Itent), 
1975) and to react with sulfhydryl von-
tabling compounds such ns glutnthione 
(Foster, et al„ 1975) and with proteins 
such as albumin (Chu, et al., 1979), It 
would appear that although most ol' the 
toxin would normally be exported to be 
excreted within 48 hours after ex-
posure, small amounts of the toxin and 
its metabolites remain bound to hotly 
tissues for much longer periods. The 

I I 

A high im'idvni'(' t' nntura utiato'. 
n contain) nation of fad in Sciuthtast 

Asia has been well documented, 
Linderfelser and coworkers (1974) have 
shOWn that aflatoxin and T2 toxin in 
t'oibtntttioil have synergistic et'feet 
antI, tIiert'fore, it was if i nu'rest to 
determine the extent at aflatoxin in 
ttssue 01 this idiiduaI, 

Results of Analysis of 
Samples for Aflatoxiri 

Weight oh Sample 

Mahotbol Sample ll Actual Adulated' 
(ngIg) (nglg) 

Stomach 304 198 225 
Lmer 3 00 2(1 2 2.3 2 

Kidnoy 7 50 I h 3 1 7 i 

intestine 306 11 2 12 7 

NrnuiJramt co' ram 
waluen 4lSiuSied mi bSiis ot cs' w'y- 

ti poiton uh aUioxio Ound when a known 
amount added 0 11W sample 

Nato: Ahlatoxiri analvi's welt' cOnducted cc lIt 

Pliiilipn. Tetsu ASM ovorSity 

t'vek of aflatoxin tktected in be 
tissues were so high that it scented l- 
dent to investigate the possibility that 
this individual exposure to allatoxin was 
not due to a natural contamination but 
may have been related to the chemical 
attack. 'ro this end, portions of the sam- 
ple of yellow rain from Laos previously 
shown to contain 43 ppm of T-2 toxin 
and 27 pjin of flitS were submitted to 
Dr. Mirochtt and Dr. Phillips for 
uialysis (or aflatoxin 81, Independent 
thin-layer chromatography and ii 

performance liquid chromatog ity 
analyses were negative for aflatoxin, 
supporting a hypothesis that this toxin 
is not always a component of a yellow 
rain sample and that the victim's cx- 
iwsitre to allatoxin may have becn due 
to contamination of the food source. It 
tines not, however, rule 'iut the possi- 
bility that aflatoxin is a ritmponent of 
sontc yellow rain attacks. Preliminary 
analysis of some more rui'ent yellow 
rain samples indicates the presence of 
ttflatoxiii not consistent vtth a niiturttl 
contamination. In any case, the findings 
ol aflatoxin in these tissues is important 
since the high incidence of exposure to 
natural outbreaks ot' aflatoxin eon- 
Lamination in Southeast Asia may in- 
(10cc a greater susceptibility to 
triehothecenes in this population. 

Portions of each tissue sample were 
submitted to Dr. Charles Stahl, ljniver- 

sity of Tennessee Medical School, for 
histopadolugicztt examination, A sum- 
mary of the pathology found included: 
hemorrhage into the heart tissue with 
evidence of cell destruction and inflan'i' 
maiion, cii'rhosis of the liver, henlor- 
rlmge amid cellular destruction of kidney 
tubules, hemorrhage in the bronchi, and 
congestion and destruction of the lung. 
The details of these results and similar 
findings by other pathologists are con- 
sistent with results of analysis of 
aninals exposed to trichothecenes. 

No single post-mortem finding 
l'ove cause and effect of toxin cx- 
iosur anti (loath, but these data taken 
together provide objective evidence 
that: 

Reports from witnesses of yellow 
rain attacks art' valid nod that bleeding 
sometimes occurs in the I wig, stonmeli, 
intestm'. a nil kidney or bladder. 

Persons already debilitated by 
disease at' exposure to other toxins 
have a greater risk of death from 
trichothecene toxicosis, 

Microscopic examination shows 
that tissue damage occurs in humans 
after moderate-to-heavy exposure to tn- 
ehothecenos. The damage is similar to 
that found in exp' 'riniental animals. 

Microscopii loniage persists for 1 

month or longer, 
Trichothecenes are known to 

cause long-term damage to rapidly 
dividing tissue. These to.<ins accumulate 
and persist at least in the organs thitt 
were examined. 

Aflatoxin found in the tissues 
may be foodborne and is riot necessarily 
a component of the yellow rain 
suhstanc. Ilowevet-, aflatoxiis and 
trichothecene' toxins act synergistically, 
and they could be components of a toxic 
crude extract mixture. Emerging data 
from several sources lend credibility to 
such a hypothesis; thei'efore, investiga- 
tion seems warranted. 

ANNEX C 

DISCUSSION OF 
ANALYTmCAL. FINnIN;s4 

The finding of T-2 toxin and I-IT-2 
toxin in blood, urine, and tissue samples 
front yellow rain victims is highly 
significant in view of the fact that no 
trichothecenes could be detected in 
similar samples from the control popula- 
tion who were not exposed to yellow 
rail), The finding of such high levels of 
tniehothecenes weeks after exposure is 

°l3asnd on excerpts train a ptqter b 
Or, C.J. Mirocha and Dr. S Watson, 
preseitted at an Interitational symposium on 
inycotoxins in Vienna on September 1, 1982, 

surprising and raises questions COiWet'i'a 
big the distribution, metabolism, and 
excretion of these toxins as well as 
their long-term effects. 

Only limited research concerned 
with elimination rates of the tnicImthe- 
cenes has been conducted. Ueno, et al, 
1971, reported that orally administered 
fusarenon- was rapidly distributed to 
the tissues and reached peak levels by 3 
lustirs after dosing. The kidney was 
believed to be the nitijom' orgart 'if exere- 
tiomi, Malsumoto, et al,, 1978, inducted 
studies with T-2 toxin which Itt1 him to 
conclude that the liver and bihiary 
system were the major organs of 'l'2 
excretion, Clii, et al, 1978, ad- 
titi nistered oral doses of T -2 to hrtdlt'r 
chickens. E'eak tissue levels were 
reached by .,t hours itftr dosing, anti 
tltt' liver contained the greatest nmnt'un 1 

of toxin. Ely 12 hours after dosing, httw' 
ever, the muscle', skin, and hilt' con- 
tained the highest amounts itt' t le'tee- 
table toxiit. Ely .18 hours, 82"l of lit' it' I 

tiitnisttired dose had hemt e'xt'ri,'tt'il, 
Robmson, et nI,, 1979, sltowet I that '1' 2 
toxin was excreted into ('OW ITOh k it 
levels up to 160 pph after tlailyat 
ministration of 0.6 toglkg titist's. 

Studies concerned tvi Lb mite tithol him 
of the trichothecenes have itlso be 
limited in number. Voshtiawn, et nh, 
1980, m'eported that iii rat hyet' lb ,'ib'i' 

studies with the 8-9 fraction of rat 
liver homogenates, IIT-2 itnuhe' ut 
of the metabolic products. t)tln'r 
metitbolites included TMR1 (I Lb"), 
TMR-2 (2%), and T-2 tetrmutl (1%) Itt 
t3t m'it'o studies, HT-2 was oite tit' the 
major products eliminated in the cx 
t'reto of chickens (Yoshizawrt, et til., 

1980) as well as urine, feces, milk, anti 
blood of daii-y eattl (Yusbizawa, et :tl,, 
1981). 

'rite fimiding of '1'-2 toxin amid I h'l' 2 
in the blood and tissue of htunmns 
weeks after their exposure to the loxtttc 
would seem to indicate that enough ox - 

iii remains bound in body tissues to 
allow detection by sensitive ittstrumt'n 
tatiomi. Tricliothecenes have been shtitw hi 

to bind to ribosonail proteins (Ui.'no, 
1975) and to react with sulfltydryl cttn 
ttiimiing compounds such as gI tmtnth ittno 
(Foster, et al, 1975) and with lIrott'bi) 
stmch us albumin (Chu, ci al,, 1979). It 
would appear that althotmglm most at' I Ia' 
toxin would normally be expt'eU'tl ttt lit' 
excreted within 48 hours at'tem ex. 
posuro, small amounts of the toxin ,onl 
its metabohites remain bound to hotly 
tissues for much lomtgem- peniotls. 'I'lte 

siiy of Tennrsscc Medical School, for 
Iiisto(intlin1ogicnI esnmiimtion, ti sum- 
iii:ir,y of the pntlioloby found included: 
Iicinorrhnge into the heart tissuo with 
eviclcnce of ccll destruction nnd inflnni- 
in:.:ion, cirrhosis of the liver, lienlor- 
rh:igc iind ccllulnr destruction of kidney 
tuliules, Iicmorrhnge in tlw browhi, and 
congmtion nnd destruction ol the lung. 
The details of t h i w  results nnd similw 
findings Iiy other pathologists nre con- 
sistent with results of iiniilysis of 
nnirnnls csposed to tricliothccencs. 

No siiiglc post.mortcm finding 
proves rt iuse nirrl effect of tosin cs- 
p u r e  irnd t lwtli ,  hut these dntn tnken 
~ogetlicr provide objective evitlcncc 
tllnt: 

I<rpcirts t'roin witnesses of yellow 
rain attacks irrc wl i t l  nnrl that bleeding 
winctimcs ~ i c ~ ~ u r s  i n  the lung, stoninch, 
intestine. niitl kitlriry or Iilntltler. 

Perstins alrcndy debilitated by 
ttisctisc (11' csposiirrr to citlier fosins 
linvr n groutcr risk of dcntli from 
\rirhotIirrcne tosircisis, 

hlicrosmpir rsriniinntion allows 
tlint tissue dnniiige owirs in hunisns 
iIft<lr inotlcrntc.to.licnvy csposure to tri- 
cliotliccci~es. 't'hc dnrncigc is siinilnr to 
tlint Found i n  cspwnicntiil iuniinrils. 

Microscopit I:iniage persists for I 
moiitli or longer. 

* Trichothcccnes tire lcnowii to 
(~nusc lonptcrin diininge to rnpidly 
dividing tissue. 't'licsc toxins nccunnulnte 
iind prrsist n l  lciist in  tlic orgalis tlitit 
were rsnniincd. 

Aflntosin found in tlie tissues 
iniiy be foorlbornc niid is not necessarily 
:i cnmponont of tlis ycllow rain 
suListancc. 1Iowcvcr, nllntosiiis Irnd 
trichotliecenc toxins net syncrgisticiilly, 
mid they could bc roniponc,nts of 11 tosir 
crudc cstriirt rnisture. Enicrging dnh 
from srvcrnl sources lend credibility to 
such II hypothesis; thcreforc, invcstigii- 
tion seenis wnrrnntetl. I 

r,cIvds of nflntosin detected in iir 
tissties \ v ( w  so high tlint it seenirti pru. 
t l w t  to invcstigiitc tlic possihility tliiit 
this indivitlunl csposurc. to nflutosin wns 
not (IUP to n nntiirul cnntnniinntion but 
I I I ~ ~ Y  have I)ccn rclrited l o  the clirinical 
nttnck. To this end, portions of tlic sam. 
plc of ycllow rein frtiin b i o s  previously 
sliown to contniii I d 3  ppm of T-2 tosin 
nntl 27 ppin of I )AS were subniittcd to 
Dr. hliroclin nnd 111.. I'liillips for 
iinnlysis for tiflntosin B 1, Indcyndenl 
tliin.l:rycr rliromntogri~pliy anti 11 !l:h- 
prrformnnrc liquid clironintol: ltiy 
nnnlyscs wcrc nsgntivc for tiflntosin, 
sulipcirting ii hypothcsis thrrt this tosin 
is not nlwnys B component of yellow 
rnin sniiiple and ttint ltie victim's es- 
posure to ntliitosin iniiy liiivc been clue 
to contamination of the food sourcc. I t  
does not, tiowcver, rulc wt the possi- 
Iiility that anntosiri is ii wmponcnt of 
m i n e  yellow rain ntt:wks Preliminnry 
nnnlysis or some morv rwent yellow 
l a i n  siiinplcs indicates tlic presence of 
aflcilosiri not ronsistcnt wilh R nntiirnl 
rontnininntion. in any ~ i i s e ,  the findings 
o!' aflntosin in  these tissues is importnnt 
SIWC the high incidence of exposure to 
nnlurnl outbrwks of uflritoxin co~l- 
tmin:ition in Southetist Asin moy in- 
duce n grctitcr susreptibility to 
tricliotlreccncs in this populntion. 

I'ortlons of eucli tissue srunple werc 
submitted to Dr. Cliiirles Stnhl, l.Jniver- 

ANNEX C 
DISCUSSION OF 

Tliu finding of 7 ' 4  toxin and IW-2 
toxin i n  blood, urine, iind tissue oiiinples 
from ycllow riiin victims is liiglily 
sipiificnnt in  vicw OC tlic h c t  thnt no 
uxhotlicccncs could be dctcctcd i n  
similar samples frani tlic control populii- 
tion who wore riot exposed to yellow 
rain. The fiiiding of such high levcls of 
tricliothccencs wc'cks alter csposure is 

'13nscd on excerpts from 11 paper bb 
Dr. C.J. Mirocliri nnd I)r. S. Wittuon, 
prevented iit iin internntional syniposium oii 
niycotoxins in Vicnnii an Srptembur 1, 1982, 
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e&ation of these toxins as well as 

fusnrcnon '. wns riipidly distributed to 
the tissues nnd renclicct rrerrk levels bv 3 

tion. Mntsumoto, et nl., t!)7t;. Inclurtetl I 
s1udic.s with 't'-2 tosin which Id hiin to 
cwnclutlc thnt the liver nncl bilinry 
systciii were the mijor orgiuis ( i f  'V-2 
esrrclioii. W, et nl.. 1978. ad. 

renclied bv  '1 Iiours alter tloxine. nnd 

1980, reported tlint in rnt I;vw I N  I Y ~ ~ Y J  

studies with thc S-9 friicticm d riit 
liver Iiornogcnatcu, 111'- 2 ni:itlc u p  31% 
of the inellibah uroducts. Otlirr 

blood of driiry cnttlr (YosliiPnwri, v t  :~l., 
1981). 

weeks nftcr tlicir esposurc to tlic t t l x i i i h  
would seern to itidicntc thiit r r inuKt i  to \  
in reniniiis bound in  body tissues 11) 
rillow dctockion by sensitive iiistrunicn 
tntioii. l'rirliothecenes have Iiecri SIIWII 
to hind to ribosomal prokins ( ~ t c n o .  
1975) rind to rcnct witli sulfliydryl ('on 
tnining cornpounds sucli ns glutntliiwic~ 
(lhstar, e t  nl,, 1975) n i d  with prntriii\ 
such lis iilbuiniri (Chu, ct nl,, IU7D). 1 1  
would nppeiw that nlthougl~ most (11' I I iv  
tosin would irormnlly be csper~rrtl I W  
escretcd within 118 hours nficr ex- 
posure, smtill i\rnounts of tlic tosiri : I I I ~  
its mebbolites iwniiin bound to Imi~  
lissueu for niucli longer pcritrtls. 't'lie 
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size of the dose adm:nistered and the , 
route of exposure may have a signifi- 
cant effect on the proportion bound, 
since a sudden, rapidly absorbed, 
massive dose may overload normal ex-
cretion and detoxification mechanisms, 
resulting in greater tissue binding of 
the toxin. Similar apparent long-term 
storage of mycotoxins has been 
reported previously for aflatoxin B. 
Although most of the administered dose 
of aflatoxin is rapidly metabolized, 
Shank, et al., 1971, demonstrated in 
studies of monkeys that unmetabolized 
aflatoxin B could be detected up to 6 
days after administration of a sublethal 
dose. 

Additional significant findings lie in 
the trichothecenes found in the leaf 
samples (T-2, DON, nivalenol) and 
yellow powder (T-2, DAS). The concen-
trations found and their combination 
are not normally found in nature and it 
would appear that these mycotoxins 
found their way into the environment 
by the intervention of man. The most 
compelling evidence is the presence of 
T-2 and DAS in the yellow powdcr. 
Both toxins are infrequently found in 
nature and rarely occur together. In 
our experience copious producers of 
T-1'. toxin (F. tricinctum) do not pro- 
duce DAS and, conversely, good pro-
ducers of DAS (F, roseum 'Gibbosum') 
do not produce T-2. This is also sup-
ported by our experience that a good 
producer of DON does not produce T-2 
or DAS but could produce nivalenol. 
Thus, we have more than just the quan- 
tity of toxins produced to exp!ain, but 
also the kinds that respective species 
and their isolates produce. Theoretical-
ly, it is possible to genetically 

..manipulate or select an isolate that 
would produce copious amounts of two 
or more of these toxicants, but this 
would require a sophisticated research 
effort and sophisticated technology 
based on experience. 

It is difficult to explain the presence 
of trichothecenes on leaf surfaces. 
Fusarium is not a leaf pathogen, and so 
we would not expect it to colonize 
leaves indiscriminately. Fusarium does 
colonize the roots and vascular tissue 
(causes wilt diseases) of some plants, 
and it would have to produce the toxins 
tin situ and translocate them to the 
leaves. This has never been 
demonstrated in the pathogenesis of 
Fusarium-infected plants. If a pathogen 
like F. oxysporum f. lyco persici, 
pathogenic to tomatoes, were to pro-
duce trichothecenes and translocate 
them to the leaves, one would not ex-
pect such high concentrations and com-
binations of toxins. Moreover, we are 
not certain that pathogenic isolates of 
the latter produce trichothecenes during 
pathogenesis. It is a well known plant 
pathological principle that production of 
toxins by pathogens in laboratory 
culture does not signify that these tox-
ins also aro produced in the host. 

Apart from the controversy of the 
trichotheeenes occurring on the leaves, 
it is difficult to imagine a reasonable 
explanation for the appearance of T-2 
and DAS in the yellow powder. To 
those who claim that they dropped onto 
the soil and rocks from overhanging 
leaves, this is contrary to any known 
facts about trichothecene occurrence or 
distribution. The burden of proof re-
mains with those alleging such an 
unlikely hypothesis. 

The finding of T-2 toxin, diacetox-
yscirpenol, deoxynivalenol, zearalenone, 
and Fusarium pigments in leaves, 
water, yellow powder, and fragments 
originating at sites of yellow rain at-
tacks in Southeast Asia and their 
absence in background samples (leaves, 
corn, rice, water, soil) from areas not 
exposed to yellow rain strongly im- 
plicates their use as warfare agents. 
Moreover, the finding of T-2 toxin and 
HT-2 toxin (a metabolite of T-2 toxin 
in animals) in the blood, urine, and 
tissue of victims of these attacks pro- 
vides unequivocal evidence of their use 
as weapons. 

* * * * 

Details of the experimental pro-
cedures used in these analyses were 
presented at the Society of Toxicology 
meeting in Louisville, Kentucky, on 
August 1.6, 1982; at an international 
mycotoxin symposium in Vienna, on 
September 1, 1982; and at the Associa-
tion of Analytical Chemistry meeting in 
Washington, D.C., on October 28, 1982. 

Two scientific manuscripts descrili-
ing those analyses have been subrnified 
for publication in refereed journais dnd 
other studies pertaining to nongovern-
mental analyses are in press. NI 
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size of the dose admnistered and the 
route of exposure may have a signtfi- 
cant effect on the proportion bound, 
since a sudden, rapidly absorbed, 
massive dose may overload normal ex- 
cretion and detoxification mechanisms, 
resulting in greater tissue binding of 
the toxin. Similar apparent long-term 
storage of mycotoxins has been 
reported previously for aflatoxin B. 
Although most of the administered dose 
of aflatoxin is rapidly metabolized, 
Shank, et al., 1971, demonstrated in 
studies of monkeys that unmetabolized 
aflatoxin B could be detected up to 6 

days after administration of a sublethal 
dose. 

Additional significant findings lie in 
the trichothecenes found in the leaf 
samples (T-2, DON, nivalenol) and 
yellow powder (T-2, DAS). The concen- 
trations found and their combination 
are not normally found in nature and it 
would appear that these mycotoxins 
found their way into the environment 
by the intervention of man. The most 
compelling evidence is the presence of 
T-2 and DAS in the yellow powder. 
Both toxins are infrequently found in 
nature and rarely occur together. In 
our experience copious producers of 
T- toxin (F. tricinctum) do not pro- 

duce DAS and, conversely, good pro- 
ducers of DAS F, roseurn. 'Gibbosum') 
do not produce T-2, This is also sup- 

ported by our experience that a good 
producer of DON does itot produce T-2 
or DAS but could produce nivalenol. 
Thus, we have more than just the quan- 
tity of toxins produced to explain, but 
also the kinds that respective species 
and their isolates produce. Theoretical- 
ly, it is possible to genetically 
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manipulate or select an isolate that 
would produce copious amounts of two 
or more of these toxicants, but this 
would require a sophisticated research 
effort and sophisticated technology 
based on experience. 

It is difficult to explain the presence 
of trichothecenes on leaf surfaces. 
Fusarium is not a leaf pathogen, and so 
we would not expect it to colonize 
leaves indiscriminately. Fusarium does 
colonize the roots and vascular tissue 
(causes wilt diseases) of some plants, 
and it would have to produce the toxins 
n Situ and translocate them to the 

leaves. This has never been 
demonstrated in the pathogenesis of 
Fusarium-infected plants. If a pathogen 
like F. oxijsporum f. tycopersici, 
pathogenic to tomatoes, were to pro- 
duce trichothecenes and translocate 
them to the leaves, one would not ex- 

pect such high concentrations and com- 
binations of toxins. Moreover, we are 
not certain that pathogenic isolates of 
the latter produce trichothecenes during 
pathogenesis. It is a well known plant 
pathological principle that production of 
toxins by pathogens in laboratory 
culture does not signify that these tox- 
ins also aro produced in the host. 

Apart from the controversy of the 
trichothdcenes occurring on the leaves, 
it is difficult to imagine a reasonable 
explanation for the appearance of T-2 
and DAS in the yellow powder. To 
those who claim that they dropped onto 
the soil and rocks from overhanging 
leaves, this is contrary to any known 
facts about trichothecene occurrence or 
distribution. The burden of proof re- 
mains with those alleging such an 
unlikely hypothesis. 

The finding of T-2 toxin, diacetox. 
yscirpenol, deoxynivalenol, zearalenone 
and Fusarium pigments in leaves, 
water, yellow powder, and fragments 
originating at sites of yellow rain at- 
tacks in Southeast Asia and their 
absence in background samples (leaves, 
corn, rice, water, soil) from areas not 
exposed to yellow rain strongly im- 
plicates their use as warfare agents. 
Moreover, the finding of T-2 toxin and 
HT-2 toxin (a metabolite of T-2 toxin 
in animals) in the blood, urine, and 
tissue of victims of these attacks pro- 
vides unequlvocal evidence of their use 
as weapons. 

Details of the experimental pro- 
cedures used in these analyses were 
presented at the Society of Toxicology 
meeting in Louisville, Kentucky, on 
August 16, 1982; at an international 
mycotoxin symposium in Vienna, on 
September 1, 1982; and at the Associa- 
tion of Analytical Chemistry meeting in 
Washington, D.C., on October 28, 1982. 

Two scientific manuscripts describ- 
ing those analyses have been subtpied 
for publication in refereed journals and 
other studies pertaining to nongovern- 
mental analyses are in press. U 
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size of the dose administered and the . 
route of exposure may have a signifi- 
cant effect on the proportion bound, 
since a sudden, rapidly absorbed, 
massive dose may overload normal ex- 
cretion and detoxification mechanisms, 
resulting in greater tissue binding of 
the toxin. Similar apparent long-term 
storage of mycotoxins has been 
reported previously for aflatoxin B. 
Although most of the administered dose 
of aflatoxin is rapidly metabolized, 
Shank, e t  al., 1971, demonstrated in 
studies of monkeys that unmetabolized 
aflatoxin B could be detected up to 6 
days after administration of a sublethal 
dose. 

Additional significant findings lie in 
the trichothecenes found in the leaf 
samples (T-2, DON, nivalenol) and 
yellow powder (T-2, DAS). The concen- 
trations found and their combination 
are not normally found in nature and it 
would appear that these mycotoxins 
found their way into the environment 
by the intervention of man. The most 
compelling evidence is the presence of 
T-2 and DAS in the yellow powdcr. 
Both toxins are infrequently found in 
nature and rarely occur together. In 
ow experience copious producers of 
T-Z toxin (F. tricinctum) do not pro- 
duce DAS and, conversely, good pro- 
ducers of DAS (F. roseum ‘Gibbosum’) 
do not produce T-2. This is also svp- 
ported by our experience that a good 
producer of DON does uot produce T-2 
or DAS but could produce nivalenol. 
Thus, we have more than just the quam 
tity of toxins produced to exp!ain, but 
also the kinds that respective species 
and their isolates produce. Theoretical- 
ly, it is possible to genetically 

.manipulate or select an isolate that 
would produce copious amounts of two 
or more of these toxicants, but this 
would require a sophisticated research 
effort and sophisticated technology 
based on experience. 

It is difficult to explain the presence 
of trichothecenes on leaf surfaces. 
Fusarium is not a leaf pathogen, and so 
we would not expect it to colonize 
leaves indiscriminately. Fusarium does 
colonize the roots and vascular tissue 
(causes wilt diseases) of some plants, 
and it would have to produce the toxins 
in situ and translocate them to the 
leaves. This has never been 
demonstrated in the pathogenesis of 
Fusarium-infected plants. If a pathogen 
like F. O Z ~ J S ~ O T U ~  f. lycopersici, 
pathogenic to tomatoes, were to pro- 
duce trichothecenes and translocate 
them to the leaves, one would not ex- 
pect such high concentrations and com- 
binations of toxins. Moreover, we are 
not certain that pathogenic isolates of 
the latter produce trichothecenes during 
pathogenesis. It is a well known plant 
pathological principle that production of 
toxins by pathogens in laboratory 
culture does not signify that these tox- 
ins also arc produced in the host. 

Apart from the controversy of the 
trichothe‘cenes occurring on the leaves, 
it is difficult to imagine a reasonable 
explanation for the appearance of T-2 
and DAS in the yellow powder. To 
those who claim that they dropped onto 
the soil and rocks from overhanging 
leaves, this is contrary to any known 
facts about trichothecene occurrence or 
distribution. The burden of proof re- 
mains with those alleging such an 
unlikely hypothesis. 

The finding of T-2 toxin, diacetox. 
yscirpenol, deoxynivaknol, zearalenone, 
and Fwurium pigments in leaves, 
water, yellow powder, and fragments 
originating at sites of yellow rain at- 
tacks in Southeast Asia and their 
absence in background samples (leaves, 
corn, rice, water, soil) from areas not 
exposed to yellow rain strongly im- 
plicates their use as warfare agents. 
Moreover, the finding of T-2 toxin and 
HT-2 toxin (a metabolite of T-2 toxin 
in animals) in the blood, urine, and 
tissue of victims of these attacks pro- 
vides unequivocal evidence of their use 
as weapons. 

. I . * *  

Details of the experimental pro- 
cedures used in these analyses were 
presented a t  the Society of Toxico1oby 
meeting in Louisville, Kentucky, on 
August 16, 1982; at an international 
mycotoxin symposium in Vienna, on 
September 1, 1982; and at the Associa- 
tion of Analytical Chemistry meeting in 
Washington, D.C., on October 28, 1982. 

Two scientific manuscripts descriti- 
ing those analyses have been submi&ed 
for publication in refereed journais and 
other studies pertaining to nongovern- 
mental analyses are in press. 
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