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SUMMARY 

The detection in 1982- of mycotoxins in blood and urine 
samples from Southeast A31an chemical warfal'-e(CN) victims led to 

a program of sample collection and analysis to verify and confirm 
the initial conclusion that mycotoxilqs were be•ng used as a 

chemical warfare agent. By the end of 1986, when the last 
samples were analyzed, 106# blood and urine samples had been 
collected fro 
analyzed by o 
mycotoxins. 
author conclu 
detected in 
Asia cannot b 
agents in Sou 

m CW victims and controls and •79 of these had been 
ne aboratory for (he presence o-F •-2 and Hr-2 
This report provides details on this program. The 

des that the program stqo•s that the mycotox• ns 

blood and urine samples from CN vfc:tims in Southeast 
e used as evidence that mycotoxins were used as CN 
theast Asia. 

PURPOSE 

The purpose of this report •s to: 

1. Summarize ttqe 
sample col lect•on, 

.3. 

important 
analysis, .ancl the resul t,•; ,.•btained 

Condense a huge amount of data into an usable 

Draw 9•ns b e mean ng from t I•e da• a 

Complete the program with a final review report 

Utilize the aLlthbr•:3 malqy hour5 of. •nvolv_n•..nt 
program; and 

aspects of the program; namely 

Provide comments and conclusions concerning the •3.1-ogram. 



PART I. INTRODUCTION 

In 1982, blood and 
chemical •aPfaPe attacks 
T-2 and 14T-2 mycotoxins 
suggested a breakthrough 
used in the chemical war 

conclusion that [hi:• detec 

was a mycotoxin or mycoto 
to be collected .From CN v 

1985, and analysis o.F th 
end of I986. This eF•ort 
understand-the meaning 
victim samples constitutes 

urine samples, taken -From victims 

n Sout hea•Jt A-3•a, •.•ere Found to tonrain 
-The detect ion of ttne mycotoxins 

n detepmining the agent ttqat •,•as being 
fare attacks. To support or- r'efute the 
tion shouted that a CN agent being used 
xing, blood and urine samples continued 
ictims and controls-until the end oF 

e collected samples continued until th 
of collection and analysis to .Full 

the initial detection o.F mycotoxins 
the pPog•-am described in this report 
report provides details on the •ampl Part ;• (page #) o# this 

col lection ,aspects o-F tlqe program; part 3(page 7) or,-r.lqe analysi 
aspect• o.F the program; and part #(page lO) on the result 

obtained. Part 5(page I4) provides .intet-pretations anct comment 
the author derives .From the data presented in parts ;3 to #. 



PART 2. SAMPLE COLLECTION 

Fable shouJs (he number o-F victim and cor•tro] 
col !ected by the LIS Embassy. in Bangkok and sent to the Armed 
Fo•-ces Medical Intelligence C•.nterIAFMIC) f:rom [981 to 1985, 

Table I, Victim and Control Samples Collected, 198! to 1985 

Year Collected Victim SamBles Control Sa•Qles 

1:981 

1982 

1983 139 8 

1984 15.3 q 7 

1985 .33 

Totals: #$9 victim samoles 
603 control samples 

1062 tot,31 samples 



Detai Is on sample col I;-•ction: 

1. The term sample as used in th•s report is a tube Of blood or 

ur ne co ected by the IJS Emtaassy, Ban..qkok from e t t'l•t" a 

Southeast As an CM at tack v ct im or £rom a Southeas•t As an non-- 

Ckl attack control individual and sent to AFMtC. Frecl,Jent ly, 
multiple samples were col lectecl f:rom an indivi-dual, -e,g. one 

blood sample and two urine samples i:r'om one individual 

2. Other biomedical samples, e.g. tissue samples other than 
blood, were collected by the Embassy. Ihe.se other biomedical 
samples were small in number and have insu£-Picient controls• 
results obtained from analysis o-F these •amples have no bearing 
on the program described in this report. 

3. Some of the samples that arrived at AFMIC were 
aliquots by theUS Army Medical Research Institute of 
Diseases. Aliquots oea sample are considered in this 
one sample, 

Sp t int o 
Infect PUS 
report as 

•, In 1984, a US military plqysician and 
OE£icer were attached to the Embassy 
samples. Prior to this, personnel 
Attache O•ice col lecteO the samples. 
remained at the Embassy until the end o• 

US Army Chemical Corps 
Bangkok to col lect 

t.he Embassy's Defense 
lh,) ,-st t act•ed persol-•ne 

1985. 

•. Fine EmOass'.•- •_J ::s ,2 ,:l a •lumber r-•g .•:•.y,•'l:,2m -f:n.i- the 1e•alnp lea that 
s•ows: the country w•ere the sampie was col lected; 
month and day the s4mple was col letted; a sequential 
dist inguish samples col lected on t!ne same day; and a 

dent !£icat ion, AF•[C also gave each ,sample a number s 

year and month that the sample ammived at AFM•C and a 

numbe• to ai•t•nguish sampled ttqat armived in the same 

t he year, 
nunlbei-- (o 
co ector 

howl ng [he 
sequent a 

mon t tq. 

6. Samples were shipped frozen. Dry •ce was used as the 
coolant. Shipments usual !y went on Japanese Airi ires to New York 
and then to DuI lea Airport taking approximately •8 hours, 
Pemsonne £mom the US Ai-.my s ]echn ca Escomt ream •t Aberdeen 
PPoving Ground picked up t•e s•ipments at Dul lea and delivered 
them to AFMIC. AI 
analysis except t=o 
were t hawed, sp t 
sn pment nformat 
bresk.;.•ge I.•.:tS a pl-O 
plastic tubing eli 

samples were kept Frozen after art" iva Lint 

r samples that were spl it into aliquots. These 
and ri21•ro•_..N,m lhe Embassy messaged AFM[C with 

ion prior to each shipment. Sample tube 
blem at fir-st but better pack •no and use 

mfnated this pr'oblem. 

7. line Emlsassy provided backgro,.•nd info•--mation to AFMIC f:or- each 

samp e. [nfo•raat on nc uded the name of the nd v duo from 
whom t. he sample was ,.-;oI iecte,J; ,-31 the type. of sample, .e, ur-•ne_ 



or blood; 3) the individual's category,, i.e, vlcl:•fa or £:..,orl:[.:•-o/ 
e the deta s surround ng the co ect on e.g. where .'.¢he. •"•.•lp Ie 

uJas col lected and by whom; 5) the age ol = 
•he individual; "•"•, the 

circumstances of exposure if the individual is a victim; 2) the 
symptoms of the individual foi Io•Jing •xposure; 8] the sympt.oms of 
the individual at the time of: the collection oi = the sample; and 

9) the individual's national ity, 

8. The author does 
at tempt is made to 
that the victim is. 
convincing 
determine t 
background 
have been a 
*'recent v 
period prio 
v ct ms"--e, g. v 

col lection of the 
v•ctims, .e, no 
define and to qual 
proper' cui tura b 
for a victim and c 

had been different 
would have to be c 
placed the sample 
used without qual 

not attempt to qual ify a victimo That is, no 

examine (he victim's background-to detePmine 
'*hard" victim--e.g, one •hose back ground i• 

in establ ishing (he individual as a vicf. im Ol to 
hat the victim is a ".soft" victim--e.g, one whose 
suggests suspicions about Mhet. her [he individual could 
victim. Liket.•ise, no effort is made to separate 

ctims" e.g. victims exposed within a recent time 

r to the co ect on of the samp e--from "d stant 
trims exposed at a distant t,me prior to 
sample. No doubt there are such "qual if led" 
t true victims. Also, no elfort is •nade to 
ify controls, e.g, the contpol should be of the 
ackground, age level, etc, to be a good control 
ontrols meet this definition, if the results 

a qual iPication of vic[im and control samples 
ons idePed. The category •her•- the Embassy 

(i ,e. victim or" control) I•as be.en accepted and 
f cat on. 

9. In 1985, 136 samp es t•ere co ected from 68 nd v dua s as 

part o• the Hmong Oontrol ProJect. This pr.o,ject selected t•#o 
t4mong vi iages as control vi lages of individuals not exposed to 
Ct• attack, 
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PART 3, SAMPLE ANALYSIS 

Table P_ slqo•s Lhe numbeF of viol im and. control samples 
analyzed fon T-2 and HI-2 r, ycotoxin5 by Dr ChesteP 
the Plant Patlqology DepartmenL, UniveFsity o£ M•nnesota. 
in some cases 2 oP 3 samples from the same ir, dividual 
analyzed, ttqe table stqo,•s how many v icL im and con.tro 
•ePe tested FoP mycotoxins. 

Table e. Victim and Control Sample• Analyzed 

Year Victim Control 
Collected •@Qles (Ind.ividuals) (Individuals) 

1981 1S (1•) z• 

198P 8'-3 (•/) 2.3 

983 5 8 45 3 

1985 29 116) 137 

(14) 

(711 

Totals: 222 

479 total 5ample• 

(lZt2) .-, .r. 

a•alyzed(From •8,9 indivicluals) 

(146} 



Details on sample analysis: 

1. Only the results from Dr-. H irocha's laboratory are of 
suf-Ficient numbers or: vict ires and coRtPo Is and unquest •oned 

accuracy to be used in this report. Another laboratory, Dr. 
Hamilton's laboratory, analyzed 73 victim and 9:"3 contl"ol z.•amples, 
however these results are not being considered in this report 
because there are questions by other" analytical chemists about 
the val idity of the results. A few ottler laboratories also 
analyzed samples, but th• number of: s;•mples analyzed wel-.e sinai 
•ith insufficient controls and their results have no bearing on 

tlqe. program descr bed in this report. 

e. As stated in Part 
More than one aliquot 
cases. However, •hen 
counted as one sample 

•, some samples were split into aliquots. 
fmom a sample was sent fo•" analysis in some 

more than one-aliquot was sent it.is 
analysis. 

3. As seen by a comoarison of tables and 2, not all samples 
col lected were analyzed. Select ion criteria for sample analysis 
varied over the t me span of the program. Since May 1985, when 
ttqe author first DecamP_ •nvo Ived in t I-•e pi-.ogr'am, primary 
selectf•0n criteria were= 1) samples f:rom individuals who tested 
positive on otlqer oi: their samples or aliquots; 21 a balanced 
number between victim and control samples; and 3) the Hmong 
Vi Ilage Control PF-oject :samples. 

4. In early 1986, personnel assigned to 
tlaat all analyses be completed by A•.•gust 
•ere sent 6or analysis in August 86 
meceived in November- 1986, 

ttqe Embassy requested 
1986. rhe 
and the r'esults were 

5, IJnt May 1985, AFMIC 
At that time 
an•lyg, is Mas .•125,200. In 
s,3mp e aria ys s •h ch in 
sample. •60 samples were 

a total cost of •IT,S0O. 

pai d $800 per iS. rocha samp e aria y5 s. 

had been analyzed and tiq• cost of 
May 1985, AFMIC started paying $S0 per 
F•br-ua•"y '.906 nor'eased to $7S per" 

aria yzed u• ng thi 5 •qe• 13r ice sca e •of 
[lqer•2Eore, •of ttn•.• 479 sample:s analyued 

by Dr. Mirocha the total cost off analysis was $19;9,70 
there were other ana yt ic.d costs. F [-st, t 55u• 3 

than blood were analyzed. Second, blood and urine 
analyzed by D•-. Ftam• Iron's a•Bd other" laboFato•-•es. 
least two quality contro! exercises in; ,•tli,z:b myco 

0. However, 
ampies other" 
samples were 

,rt• i"d, at 
tox •n'sp ked 

samp e.• w,-2re sent t o vur iOU5 abol'ator r"s were conduc ted. A•id 
fourth, AFMIC had envircnmental t•amples (e.g. vegetat ion and 
g•ain•J amalyzed for mycotoxins. Altogether" ([he M•rocha blood 
and urine •a•ptes, tl•e non-blood t issue and other'., laboratoPy-- 
ana yzed s,amp es, the q,•a y contro samp Ies, and l:t•e 
environmental samples), AFMIC paid $266,985 between FYal and FY86 



6. Unti Hay 1985, the $800 per Hir-ocha sample "-ai•aly•.i.J• "•and 
oLher sample analysis costs uJere paid to Or. A, •lal lace •.-I,:•y_:, 
(Health, Bafety and Toxicology, Inc,). Hayes subcontractedLhe 
aria i'ys s of Lhe sampi es to var ous abor-ato•.ies, •osL o£ Lhe 
samples t•ent to Dr. Mirocha's laboratory. In May 1985, AFMIC 
decided to stop using Or. Flaye• and con[racted d•rectly with Dr. 
Mirocha when the costs savings became obvious(•SO/sample 
•800/sample), AFM[C paid D•-, Hayes Fo•- Mirocha sample 
and •or analyses conducted by other laboratories *•zt8,5•5 between 
FYSI and FYSz•, 



PART 4. RESULTS OF ANALYSIS 

Table .3 shows the number of victim and control samples sent 
to Dr. Mirocha for analysis that were positive For ]-2 and/or HT- 
2. Table 3 also sho,#s ttqe numbers (in patentheses) of 
individuals represented by the samples. There is: a difference 
since in some cases more than one sample f:Por• the same inclividuai 

was analyzed. Table • shows the amounts of T-.-2 and H]--e detected 
in the samples, A bracket in ]able 4 is used to show those 
samples that came £rom the same individual. 

Table 3. The Number of Positive Victim and Control Samples 

Victim Control 
Year Samp es Samp es 

_Co__.L/eQ.t ed Pos t ve Ind v dua Is Pos t ive 

1981 3 (1) 

1982 29 23 •4 

1983 9 (g) 0 

198# 6 (6} 

1985 (1} 7 

(Individuals) 

(•) 

I13) 

Total: •8 (•0) 85 (•.) 
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Table '-i.. Amount of i-2 and HT-2 D•tected in 
the Samples 

Y@ar- 
C_o_.l lected Victim Sam_Qles 

1901 3 samp es 

9 ppb T-, o 
2 10 ppb T 

9 ppb 

6 ppb HT--2 
6 ppb HT-2 
5 ppb HI-P 

902 29 samples: samples: 

1. 18 ppb T-2 22 ppb HT-2 1. 6 ppb 
!8 ppb HT-2 2, 9 F-,Pb 

1! ppb T-2 -10 ppb HT-.2 3. 59 ppb T-2 
4. 7 ppb T-2- /4, 26 ppb 1-2_ 
S. 3 ppb T--2 
G. 3 ppb T--2__ 33 ppb H1--2 

5 ppb T-2 2_ ppb }tF-2 
7 ppb T--2 {;9. /4 ppb T-2 ppb H1--2 

0 8 ppb HT--•! 
11. 22 ppb T-2 7 ppb HT-2 
12o 13 ppb T-2 
13. 
1"•. 2_8 ppb T-2 16 ppb HT--2 

7.. 2•1 ppb FtI'-2 
18. 16 ppb T-2_ l• ppb HT--2 
19. /40 ppb T-2 28 ppb HT-2 
20, 19 ppb T-2 
21. 3 ppb T-2 2_ ppb HT--2 
22, 1/4 ppb T--2 19 ppb HT-2 
23.]10 ppb T--2 296 ppb HT-2 
24. 

,.•. 
I0 ppb T--2 0 ppb HT--2 

6 33 ppb 1-;2 3-• ppb HT.-2 
27. 65 ppb HT-2 
28. /•/4 ppb HT-2 
29. 13 ppb HT-2 

11 



1983 

1984 

1985 

9 samp es 

2. 
3. 

S, 
G, 3 ppb T--• 
7, 
8. 
9, 9 ppb T-.2 

6 samples: 

2, 13 ppb T.-.2 
3, 6 ppb 
d. 3 ppb 
S. 6 ppb T-2 
6. 

7 ppb HT..'2 
I0 ppb Hl--2 
3 ppb HT-2 

13 ppb Hl'-2 
ppb FtT-2 

ppb HT-2 
7 ppb I-1"i'-2 

32 ppb HT-2 

samples: 

5 ppb HT-2 I. 57 ppb T.-2 
SS ppb HT--2 2, 3 ppb I---2 

3 ppb HT-2 3. 
z•. 6 ppb 

3 ppb FIT-2 29 ppb T--2 
7.107 ppb 
0. 
9. 

10. 0 ppb 
11. 
1•. 
13. 
14. 

2 ppb Hr-e 
SOd ppb HT-2 

Ba Ppb HT-2 

13 ppb H r-2 
2 ppb H•-2 
6 ppb H1-2 
5 ppb H-[-2 

ppb HT.-2 
5 ppb HT-2 
9 ppb H[-• 

3 pp.b HT-2 1. 119 ppb r--2__ 62- ppb HT-F2 
2. 12 pp.b FtT--2 
3, 9 ppb Hr-2 
q., 10 ppb H1--2 
5, 18 ppb HT-2 
6. 10 ppb 1:-2 
7 I0 ppb T "-' 



Detai Is on results of a,qalysis: 

I. Only T-2 and HT-.8 mycotoxinm were consistently analyzed For 
in the samples, and ttqereFor• only results obtained For these 
mycotoxins are considered in this report. Other mycotoxins SLICh 

as T-;9 Tet, T-2,40L, and NIV lucre analyzed for- on a random basis 
and were detected. 

same 

po s t ive 
negative. 
Mere ova 
second a 
these f in 
do not bo 

As seen in Table 4, in...8 cases more than one sample from the 
individual tested positive, I-Io•,•ever, For most oF the 

resu ts, other sampl es from the same nd v idua tested 
Moreover, For some of the positive samples al iquots 

lable. Not once when an ai iquot tested positive did a 

iquot of the same sample also test posit, ire. Neither of 
dings seem logical, i.e, aliquots from the same sample 
th test pos t re. Regard es•s, a i'.esu Its From Dr. 

Mirocha are accepted as he has reported them to AFMIC. There is 
cont-idence in his results because r•: his sc•entii:ic reputaEion 
and the results of: the quality control exercises. Should AFMIC 
have a question about D•', Mirocha's result:s, then h•s techniques 
and results should be judged not by AFMIC. but submitted to the 

sc ient if c commun t y in a peer" rev etu proces::.•,- 

3. Six Hmong Control Project Vi lagers tested positive For 
mycot o× •1•. 

4. The average r--a amount in victim and cont, rol =aspics 
ppb ,and .35 ppb, respect iMely. The avr-,rage Fir.--2 amount 
and control samples •ere 25 ppb and 58 ppb, respective 
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PART 5. AUTHOR'S COMMENTS 

Table 5 combines the data presented in Tables l, 2, and 3. 
Table 5 show.•s that 25 control samples out of a total 257 tested 
(10%) tested positive for" ]--•. or Hr-2 mycotoxin. This compares 
to #8 positives out of ;2b22 (2•2'Y•) for" victim samples, rhe number 
of individuals represented by these samples is shown in Table 5 
in parentheses. (These numbers are less since several individuals 
had more than one sample col lected from them.) #0 victim 
individuals out oF tz•2 (28%) and 2z• contr'ol individuals out of 
I•6 (16%), tested positive. 

These findings mean that the positive resultsfor victims 
sho•n in this report cannot be used as evidence tl•at-mycotoxins 
were used as chemical t•arfare agents in Southeast Asia, The 
detection of mycotoxins in victim samples shown in this report 
should not suggest a conclusion that the source of mycotoxins in 
victims is unique and dif-I--erent, e.g, the source is from exposure 
to a chemical warfare agent as the results might suggest it = only 
victim samples •ere positive, Without further data, the source 

or sources of the mycotoxins for the victims, and the controls 
cannot be ,differentiated, i.e. the SOLirce could be the same .and 
if. so not a clqemical •ar•:are agent. (Ne must assume that the 
controls h•-•ve not been exposed t.o CN, The results do not mean 

that mycotoxins were not used as chemical warfare agents, however" 
l:l•ey cannot be used as evidence that they •ere, 

The quest ion of where the mycotoxins detected are coming 
From cannot be a•s•ered t:•y the program described in th•s F-eport. 



Table Data From Tables 1, 2, and 3. 

# Victim 
Samples 
Collected 

• Victim 
Samples 
Analz•g 

# Vict im 
• Samp 
Individuals _Pgsiti_v_e 

It Individuals 
rested 
Po s t ve 

1981 28 15 12 3 

1982 106 89 47 29 23 

1983 139 58 45 9 9 

198# 153 31 22 

1985 33 29 16 

Totals: 459 222. 

# Control # Control # Control 
Samples Samples # Samples 
Collected Analyzed Individuals Positive 

# Individuals 
Tested 
Positive 

1981 8 4 4 0 0 

1982 28 23 14 q 

1983 8 3 3 0 

1984 417 90 

1985 142 137 

4 

7 

13 

7 

Totals: 603 257 146 

IS 




