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I ~" 'OLP~~RTHLNT OFF ICEI, COL. 

LEOMRRD PN/THP. rn TURN c r v E  Lr A WON-PAPER ON 
POSIT r VL TRICHOTHECERE TOXIN r n P u  ~ ~ A L Y S I S  ~ R O M  A 
APPARENT oY_ELLOM RAIM' ATTACK OW FEBe 19, 1 9 8 2 - I N  
%AMPUCHEAI 

d 
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2. THE TEXT OF THE NOW-PAPER GIVEN 
FOLLOWS: <BEGINNING MOM-PAPER) ._- -4 

hW APPARENT 'YELLOM RAIN' ATTACK TOOK PLACE OW THE I ~ T H  OF 
FEBRUARY 3982 I W  THE PONC I A H  ROW DISTRICT NEAR THE THAI  
WAHPUCHEAW BOROEI, SRHPLLS MERE C o L L e c T t o  BY S E V ~ R A L  
OIFFEREHT GROUPS* OWL COUNTRY HAS REPORTED THAT 
FUSIREMOM-X MAS R RAJOR COMPONENT AN0 THAT HOMOACETATE 
oEoxrMsvnLeWoL AYO NIVALENOL OIACETATE ~ L S O  MERE PRESENT 
SH snnu Inounrs. A sEcono counTRr  nrs F o u n o  me P R t s E n c r  
OF TRACES OF OEOXYMIVALENOL AND DIhCETOXYSIRPENOL ( 2 0 0  
?PO). US ANALYSIS OF h SAnPLE TAKEN FROM THE ATTICY S I T E  
I S  4 S  F OLLOMS: 

THE SAHPLLS MAS E x ~ A C T E O  YITH ETHYL ACETATE. 
SECRLT 
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COWCLMTRATEOI REDISSOLVE0 I N  ACETONITRILE, AND THEN 
PARTITIOMLO Y ITH PETROLEUM ETHER. THE ACENTROHfTRILE 
LAYER MAS CVAPORATLD TO ORYNESS AN0 DISSOLVE0 ZN 100  HL OF - 
n e T m n o L z  so HL or  MITER MAS AQOLO. ANO LOAOQO ONTO A 
x ro -z  COLUHM AMO IBlTn. aso:-ru~~rw,or:, :THL (~;u:llnT$, u r s  
COLLECTLO ANO @f i~y l18  B~':GCIWS~~ ; :, , ; * 3 ' 3  a D D  , ) ,  * D L 1  3 * ' *  * B  3 J ?  3 7 %  1 )  . 
THE S A ~ P L E S  MAS ANILYZLO FOR 7 - 2  TOXIN. nr-2, r16 
OIACLTOXYSCIRPEIOL BY SELECTED ION HONITORIN6 OF 
CORRLSPOIOSNG TFA OERlVATfVES 1 I  AN HP-S98SB GAS 
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2. (C)  THC T I X t  OF THE NON-PAPER 
fOCLOwS: (BEGlNNlNO NON-PAPLW) -- + 
AN APPARENT 7 ~ 1 1 0 ~  RAIN" ATTACK TOOK PLACI ON THC 1 9 1 ~  OF - 
rlBRU*Ry 3 Y O  IN THE PONG NAM RON D I S T R I C T  NCAR THC 
KAMPUCHEAN BORDER. SAMPLES X f R l  COLLlCTLD B y  SEVtRAL 
O I F F f R E N T  GROUPS. ONE COUNlflY HAS REPORTtD THAT 
rUSbRINON-x  WAS *hIOR COMPONENT AM) THAl NONOAC[TAT[ 
oEOx*NIVALENoL AND N~VALENOL DIACCTAT( ALSO WIRC P R ( S E H ~  
I N  SMALL AMOUNTS. 4 SECOND COUNTRY HAS FOUND THE P R ~ S I N C ~  
Of TRAcfS 01 D L O X Y N ~ V A L ~ N O L  AND DlACLTOXYSIRPlNOL 1 2 0 0  

I 
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PPB). US ANALYSIS 01 A srnpir TAKEN r R o n  rnt A T T A C K  s t r r  
I S  AS fOLL0WS: 

THC SAMPLLS WAS CXlRACTIO WITH CTHYL ACETATE. 
CDNCCNTRATED. RtDISSOI.VC0 I N  A C t l O N I T R l L C ,  AN0 THEN 
P A R T I T I O N t O  WITH PLTROLLUM CTHER. THC ACLNIRONITRILE 
LAYER WAS CVAPORATED TO ORYNCSS AND OlSSOLVfD I N  YO0 ML OF 
M[THANOL: $0 ML 01 WATER WAS ADOCO. AN0 LOAO[O ONTO A 
XAO-2 COLUMN AN0 ELUICO Y t T H  9 0  METHANOL. THE ELUATE WAS 
COLLECTED AND D R I E D  FOR ANALYSIS BY OC/MS. 

THE SAMPLIS  WAS ANALYZLO FOR 1.1 TOXIN, H T - 2 ,  AND 
OIACLTOXYSCIRPENOL BY S L L t C l t O  ION MONITORIN0 Of 
CORRLSPONDIHO T f A  DERIVATIVES I N  AN H P - 5 9 8 5 8  GAS 
CHROMATOORAPH/MASS SPLCTROMETfR OAT* SYSTEM USINO EL MOOE. 

MATERfAL AMOUNT TOXINS 

ONE ORY LEAF WITH 0 . 0 9 0  NEO 80PPB N f O  
YCLLOY SPOT \ 

SUMMARY: THC O t f f t R t N C f S  I N  REPORTED RESULTS CAN BE 
ATTRIBUTE0 TO MANY P O S S I E L I  FACTORS 1 .f . , THL AMOUNT OF 
SUBSTANCE ON THE SAMPLE ANALYZED, USE OF DIFFERENT 
T fCHNlQUES AN0 METHOOS O f  ANALYSIS. AS M[CROBIAL 
OCORADATtUN I S  KNOWN TO OCCUR. ( E N 0  NON-PAPER) 

(-- - .-. c- - - - 
I 

d 1 f w w E R  tjs a r s t * L T q  or rtssuc 
-WTAINLB PRO& tkt SAM8 V I C T I M  :BY AMEMBASSY 

BANGKOK ANa ANALYZLO BY US LIBDRZTORIES FOUND THE PRESENCE 
OF TRICHOTHECENE MYCOTOXINS. A SUMMARY OF THE US REPORT 
F OLLOWS: (Bf OINNINO REPORT SUMMARY) 

AN AUTOPSY WAS CONOUCTEO BY A WESTERN PHYSICIAN TRAlNCn I N  
FORENSIC PATHOLOOY ON A V I C T I M  OF A CHEMICAL ATTACK T I  I 

OCCURRED I N  FEBRUARY )982 I N  KAMPUCHEA. THE V I C T I M  0 1 1 0  
ONf MONTH AFTER EXPOSURE TO A *YELLOW RAIN" INCIOENT. THE 
V I C T I M  AND FOUR OEMOCRATrC KAMPUCHEAN SOLDIERS UHO 
SURVIVED THE ATTACK HAO HIOH LEVELS OF TRICHOTHECCNL 
MYCOTOXINS IN BLOOD AND URINE SAMPLES DRAWN AFTER THE 
ATTACK. THC AUTOPSY SPECIMENS INCLUDE0 THE V ICTIM 'S  
HEARTH, LSOPHAOUS. STOMACH, L I V E R .  KIONCY, LUNG, AND LARGE 
( N r C S T I N L .  THCY YERL SUBMITTLO 1 0  SEVERAL US LABORATORIES . 
FOR OROSS. MICROSCOPIC. HISTOPATHOLOGICAL, AND 
CHCMICAL-IOXICOLOOICAL ANALYSES. THE PATHOLOGY FOUND 
I N C L W I D :  HLMORRHAOE INTO THE HEART TISSUE Y I T H  EVIOENCE 

O f  CELL  DESTRUCTION AND IN~LAMMATION.  CIRRHOSIS OF THE 
L I V E R ,  HEMORRHAOE AND CELLULAR OESTRUCTION OF KIDNEY 
TUBULES. HEUORRHAOE I N  THE BROCHI, AND COHGESTlON AND 
OESTRUCTION O f  THE LUNQ. A TRICMTHECENE TOXIN. T - 2 .  OR 
I T S  METABOLIC PRODUCT. HT-2 .  WAS fOUNO I N  ALL THE TISSUE 
SPCCIMLNS ixccpr THE LIVER. OIACETOXISCIRPENOL. ANOTHER 
TTtCHOTHECENE I O X I N  W S  ONLY I N  THE KIDNEY TISSUE. - .  

I F L A T O X I N S  WERE FOUNO I N  THE STOMACH, L I V E R ,  KIDNEY, AND 
INTESTINE SAMPLCS. CONTROL SAMPLES WERE NEGATIVE FOR 
TRICHOTHCCENE AND ACLATOXlN NYCOTOXINS AND T H I I R  METABOLIC 
PRODUCTS. EXAMlNATlON O f  PREVIOUS YCLLOW R A I N  RESIOUE 
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FROM A DIFFERENT rirlcn HAD SHOUN H l a H  i t v t i s  OF 
TRICHOTHCCCNES, BUT MAS N I O A T I V t  fOR A f L A f O X l N S .  

THC RESULTS O r  THC AUlOPSY PROVIDt OBd1CT lV t  t V I O [ N C t  THAT: 

REPORTS FROM WITNCSSES O r  Y f l L O W  R h l N  ATTACKS ARE V A L I D  
AN0 THAT BLCCOING SOFIETIMCS OCCURS I N  THF LUNG, STOMACH. 
INTCSTINC.  AND UIDHIY OR BLADDLR. :PERSUNS WHO ARE ALREADY 
DEBIL ITATEO.  BY MALARIA OR L l V E R  01SEASE FOR t X A M P L t .  H A V f  
A GREATtR R I S K  01 D I A T H  FROM TRICHOTHECENl TOKICOSIS. 
MICROSCOPIC LXAMlNATtON SHOWS TISSUE DAMAOl OCCURS I N  
HUMINS A r  TCR H~AVY-TO-MODMA TE ~XPDSURC TO TRICFIOTHECENES. 
THE DAWAOL I S  S I M I L A R  10 THAT FOUND I N  EXPtRIMCNTAL 
ANIMALS. MICROSCOPIC DAMAGE PERSISTS OVER A PFRIOD Or ONE 
MONTH OR LONatR.  TRlCHOTHtCENfS ARE KNOWN TO CAUSL 
LONO-TERM DAMAGE TO R A P l O l Y  O I V l O l N O  T I S S U t .  THISC TOXINS 
ACCUWUlATCANOPERStST ATLEAS1 IN THt  ORGANS THAT VEAL 
CXAI INLD.  bFLATOXINS FOUND I N  THE T lSSULS MAY BE A 
FOOD-OORNf I L L N C S S  AND I S  NOT NLCCSSARILY A COMPONENT Of 
THE YELLOW R A l N  SUBSTANCI. HOYCVtR, AfLATOXlNS AND 
TRICHOTHECtNt TOXINS A C f  SYH€ROlS l lCALLY.  III GENERAL, THE 
DATA SUPPORT THE EVENTS REPORTED AT THE ATTACK S I T f .  THE 
SOLDICRS WtRE SURPRISID BY TWL LTTACK BUT WELL COVEREO By 
C L o T n I N a .  WHICH REOUCCO THC c i r c c T s  OF THE ATTACKS ON 
THEIR SKIN.  SOME OF THEM YERE lNCAPACI fLTED,QUICKLY DUE 
10 I N H A L A T I O N  E F f f C T S  RATHER THAN BLJSTERlNG OF T H L I R  
EXPOS~O SXIN. AND THE nos1 SERIOUS n t o l c A L  PROBLEMS WERE 
~ O U N ~  I N  PERSONS WHO INOESTID CONTAMINATED MATERIAL.  
C L I N I C A L  F I N D I N G S  ALSO POSSIBLY INCLUDCD FALCIPARUM 
MALARIA.  SURVIVORS WAD SIMILAH,  BUT MUCH LESS SEVIRC. 
S IONS AND SYMPTOMS BOTH SHORTLY FOLLOW IN^ T H t  EXPOSURE TO 
THE CHEMICAL AND I N  THE ENZUlNO MONTH. THE V I C T I M  WHO 
D I E D  REPORTEDLY HAD SWALLOWED A QOOD AMOUNT OF THE WATER, 
AND WAS THC ONLY DEATH RESULTING FROM THf f f B  13. 1 8 8 2  
I N C I  O fNT.  THESE r I N O l U a S  STRONGLY SUPPORT DUREARLI ER 
CONCLUSIONS BASED ON SUBJECTIVE MEDICAL DATA. PHYSICAL 
SAMPLE ANALYSES, AND REPORTS FROM SURVIVORS Of CHEMICAL 
ATTACKS. WE CONTlNUE TO BELIEVE THAT OTHER CHEMlCALS. 
INCI.UD~NO OTHER L t T n A L  ONE, HAVE BEEN USCO IN OTHER 
LETHAt  ONES. WIVE BEEN USED I N  OTHER ATTACKS. Wf ALSO - - ~ -  

BLLIZVE T H E ~ Y E L L O W  R A I N  SUBSTANCE INCLUOES OTHER. AS YET 
UNIOENTI f1EO.  MAN-MADE SUBSTANCES POSSIBLY INCLUDING LUNG 
SURfACTANTS. SKIN-BARRIER PENTRANTS, AN0 INCAPACITANTS: 
THESE LATTER VIEUS ARE CURRCNTLY SUPPORTED BY I f  ' IRATORY 
DATA FROM I N 0  OR THREE Y M P L E S  ONLY (END REPORT sUMMARY). 
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