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Abstract 

Fifty-five U.S. Viet Nara veterans comprising twenty marines, twenty 
members of patrol boat crews, and fifteen army troops, all of whom were 
exposed to Agent Orange during the war, as well as fifteen unexposed Viet 
Nam veterans were examined for blood dioxin and dibenzofuran congener 
levels. 

Introduction 

Several groups of persons occupationally or accidentally exposed to 
chemicals containing 2,3,7,8-TCDD have been shown to carry elevated body 
burdens. Even workers exposed thirty years earlier still show adipose 
tissue levels well above those seen in the general population of the indus
trial world (Nygren, et aJ,. 1986; Schecter and Ryan, 1988), for, as has 
been learned over the last several years, dioxin is eliminated from the 
human body slowly (Poiger and Schlatter, 1986; Pirkle, et ai., 1989). Pat
terson, et ai. (1986, 1988) found adipose levels as high as 750 pg/g in 
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lactory workori; wlio luid boon involved in triclilorophono] production some 
yi.:.irs before r;ampling. Mimil.ir results were scon by Fingerhut, c_t al . 
(198')). 

In Viot Ham veterans Gross, ct oi. (1U84), Kahn, p_t aJ.. (1988), and 
I'irhle et ai. (19ay) have examined mon who hantllcd Agent Orange in the 
course of their wartime duties and found dioxin levels elevated above those 
of controls. Thereafter, the Centers for Disease Control (CfX:, 1988) stud
ied veterans who did not tliemselves liandle herbicides, finding no elevation 
of body burden above controls. The ascertainment of exposure in the CDC's 
study of is uncertain, however. In view of tho continuing interest in the 
possible medical consequences of wartime sei-vice, we remain concerned over 
the best methodology to use in inferring herbicide exposure from military 
records. We therefore chose three groups of veterans - one from the Army, 
one frora the Marines, and one from the Navy - whom we believed to have been 
exposed to Agent Orange and assayed them for blood levels of dioxins and 
dibenzofurans. 

Military Units 

Army: Between October, 1967, and December, 1968, the Second Battalion, 
Eighth Cavalry, First Cavalry Division (2/8) served in a part of Military 
Region III (HI Corps) called the "Parrot's Beak" northwest of Ho Chi Minh 
City (formerly Saigon) near the Cambodian border. The area is in Tay Ninh 
Province. Records of the Joint Services Environmental Support Group of the 
U. S. Department of Defense suggested that this unit's zone of operations 
had had a history of heavy herbicide spraying both before the unit arrived 
and during their time there. We selected fifteen men from 2/8. All had at 
least six months service with the unit between October 1, 1967, and Decem
ber 31, 1968. Each was matched against a control veteran who also served 
in Viet Nara but whose exposure was determined to be minimal. Selection and 
matching are described below. 

Marines: The Ninth Marine Regiment, Third Marine Division, served in 
Military Region I (I Corps) just south of the demilitarized zone. Like the 
2/8, the Ninth Marines' area of operations Had had a history of spraying 
before the unit arrived in 1967 and while it was there. We chose twenty 
men who served between January 1, 1967, and December 31, 1969, inclusive. 

Navy; From 1966 on the U. S. Navy operated small patrol boats (the 
"Brown Water Navy") on the rivers and canals of south Viet Nam. Missions 
often went far upriver and lasted for weeks at a time. The river and canal 
banks were heavily sprayed by herbicides, and the waterways, of course, 
collected material which washed from land beyond the banks. In addition, 
the crews often ate "off the land" - fish, local livestock, fruit, vegetab
les, etc. Twenty men from a variety of Brown Water Navy units were chosen. 

Selection and Matching of Controls 

Selection of exposed subjects and the matching of the Army veterans 
were as described by Kahn, ei ai- (1988). All research subjects were vol
unteers. For reasons of time and expense we did not attempt to obtain 
individually matched controls for the marines and navy men, nor did we use 
controls who did not serve in Southeast Asia. In previous work it was 
shown that unexposed Viet Nam veterans and veterans who did not serve in '̂  
Southeast Asia had similar dioxin and dibenzofuran congener levels, and 
neither group differed from the general population (Kahn, et ai. 1988; CDC, 
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1988). Therefore, the fifteen controls in tho present study and the seven
teen in our earlier work would allow comparison of group means, although 
pairwise comparisons for tho Marino and Navy groups would, ot course, not 
bo possible. 

Samp]ing. Sample Handling. Sample Coding, and Analvsis 

Research subjects came to the Now Brunswick, NJ, area for several days 
of testing. In previous work it was shown that there is a good correlation 
between blood and adipose tissue content of 2,3,7,8-TCDD (Patterson, e£ 
ai., 1988; Kahn, et ai., 1988), so only blood was taken in this study. In 
addition, it has also been shown that the twenty-four hour fast before 
drawing blood used in our earlier work is not necessary (Hansson, et al. . 
1989), so the subjects were fed a low fat dinner and fasted overnight 
before blood drawing, following which they ate breakfast. The fasting 
period was approximately fourteen hours. 

Blood drawing and sample handling were as described (Kahn, st ai-
1988) with extreme care taken to ensure freedom from chemical contamination 
which might introduce artifacts into the dioxin analyses. Once frozen, all 
samples, which were in identical bottles, wero relabeled by a team of neu
tral referees not connected with the research groups in Now Jersey or UmeS. 
Tho researchers were therefore blind as to the exposure statuses of the 
subjects until tho conclusion of the study. 

Analysis for all dioxin and dibenzofuran congeners having four or more 
atoms of chlorine was according to Nygren, et al. (1988), who have also 
described the QA/QC protocol. 

Results 

Sample analysis is in progress as of this writing (May, 1990). Be
cause the samples are coded, and the code will not be broken until all 
analyses aro completed sometime during the next few months, the results are 
not yet known and will be presented and discussed at Dioxin '90. 
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