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ABSTRACT 

Although there is concern regarding the effects of TCDD 
exposure on the liver and gastrointestinal system, this 
concern has not been consistently supported by the 
epidemiologic studies of TCDD-exposed individuals. We have 
reviewed this epidemiologic evidence. 

SUMMARY 

Only a few epidemiologic studies have been conducted of 
individuals with exposure to substances contaminated with 
2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD). These studies 
provide conflicting evidence regarding an association between 
gastrointestinal effects and TCDD exposure. The 
epidemiologic studies are summarized below. 

Two cross-sectional medical studies found statistically 
significant elevations of self-reported ulcers in individuals 
exposed to TCDD-contaminated substances (Bond, 1983; Suskind 
and Hertzberg, 1984) whereas a study of the U.S. Air Force 
Ranch Hands failed to find an elevation (Lathrop, 1987; 
Wolfe, 1990). Although case reports have described hepatitis 
(Goldman, 1973), liver damage (Pazderova-Vejlupkova et al., 
1981; Schecter, 1986), and hepatomegaly (Bonaccorsi, 1978; 
Suskind, 1978; Pazderova-Vejlupkova, 1981) among TCDD-exposed 
individuals, the controlled epidemiologic studies that have 
examined these conditions have not found statistically 
significant elevations (Bond, 1983; Wolfe, 1990; Moses, 1984; 
Hoffman, 1986). 

Only a few studies found statistically significant 
differences in laboratory test results between the TCDD- 
exposed group and the unexposed group (Table I). 
Furthermore, the findings for only three of the laboratory 
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Populat ion 

Seveso ch i l d ren  
Months a f t e r  
accident,  I t a l y  

Seveso ch i l d ren  
5 years a f t e r  
accident,  I ta ly  

Seveso ch i ld ren  
1 year a f t e r  
accident,  I t a l y  

Ranch Hand 
-Basel ine 

Ranch Hand-lst 
fo l low up 

Ranch Hand-2nd 
fo l low-up 

2 ,4 ,5-T workers, 
N i t ro ,  gV 

2,4,5-7 workers, 
N i t ro ,  gV 

2,4,5-T workers, 
Michigan 

TCP workers, 
Michigan 

2,4,5-T workers 
10 years after 
exp!osion,Britain 

2,4,5-T workers 
10 years after 
explosion,Britain 

2,4,5-T workers 
17 yrs after 
explosion,Britain 

2,4,5-T workers, 
Czechoslovakia 

Mobile Home 
res idents,  RO 

Residents, NO 

Notes 
NC = NO change 
NR= Not repor ted 
I=increased 
D=decreased 
a = p<O.05 

Tabte 1 

Author 

Ideo 
(1982) 

L i ve r  Enz~le and L i ve r  Funct ion Test Changes in Human Populat ions 
Exposed to TCI)O-Contminated ~ l l~ tsnces 

LDH ALT AST ALk GGT Tota l  Tota l  O-Gtucar ic 
Phos B i t i -  Pro te in  Acid 

rub in  

NR NR NR NR NR NR NR I" 

ldeo NR NR NR NR NR NR NR ! 
(1985) 

Mocare l l i  NR I '  NC NC I" NR NR NR 
e t . a l .  
(1986) 

Lathrop I NC NC I ! NC NR NR 
(1984) 

lathrop NC 0 NC I a I NC NR NR 
(1987) 

Wolfe NC NC NC I ° ! NC NR NR 
(1990) 

Suskind, ND NC NC NC NC NC NC NR 
(1984) 

Noses NR NC I '  NC I" NR NR NR 
(1984) 

Bond D I D I NR D D NR 
(1983) 

Bond I I ! O NR D I NR 
(1983) 

Nay (1982) NR NR NR I I D NR I 

Mar t in  NR NR NR NR I D D I" 
(1984) 

Jennings ND NC NR NR NC NR NR NR 
(1988) 

Pazdereva- NR NR NR NC NR 
Vejtupkova 
et a t .  (1981) 

Hoff~n NR NC NC I I D" 
(1986) 

Webb (1989) I NC I NC I NC 

2 ,4 ,5 -T=2,4 ,5 - t r i ch to rophenoxyacet ic  acid 
a lk  phos = a l ka l i ne  phosphastase 
TCP = t r i ch lo rophenot  
GGT = gamma glutamyl t ranspept idase 

NR ] NR 

NR NC 

NR NR 

LDH = l a c t i c  dehydrogenase 
AST = aspar tate aminotransferase 
ALT = atanine aminotransferase 
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tests were found to be in a consistent direction across the 
published studies: gamma-glutamyl transferase (GGT), serum 
total bilirubin level, and D-glucaric acid. 

To evaluate the effect of occupational exposure to TCDD on 
the medical conditions described above, as well as on medical 
conditions involving other organs, the National Institute for 
Occupational Safety and Health (NIOSH) conducted a 
cross-sectional medical study. This cross-sectional study 
compared living individuals (workers) employed more than 15 
years earlier in the production of TCDD-contaminated 
chemicals with an unexposed comparison group. The workers 
were employed in one of two plants located in Newark, New 
Jersey and Verona, Missouri. Workers were employed at the 
New Jersey facility from 1951 through 1969 in the production 
of sodium trichlorophenol (NaTCP), 2,4,5- 
trichlorophenoxyacetic ester (2,4,5-T ester) and other 
chemicals. At the facility in Missouri, individuals were 
involved in the production of NaTCP, 2,4,5-T ester or 
hexachlorophene. Production of NaTCP and 2,4,5-T ester 
occurred for approximately four months in 1968 and production 
of NaTCP and hexachlorophene occurred from April 1970 to 
January 1972. Both plants produced a variety of other 
chemicals. Based on interviews and serum TCDD levels, these 
workers have had high TCDD exposure. Among the 281 workers 
and 260 referents who participated in the study, mean serum 
TCDD levels at the time of the examination were 220 parts per 
trillion (ppt) and 7 ppt, respectively. Data from this study 
of highly exposed workers and unexposed referents is 
presently under analysis to assess the association between 
TCDD exposure and effects on the gastrointestinal system, 
with particular attention to the medical conditions and 
laboratory tests listed above. 

REFERENCES 

Bonaccorsi A., Fanelli R., Tognoni G. (1978) Ambio ~, 
234-239. 

Bond G.G., Ott M.G., Brenner F.E., Cook R.R. (1983) Brit J 
Ind Med 40, 318-324. 

Goldman P.J. (1973) Der Hautarzt 24, 149-152. 

Hoffman R.E., Stehr-Green P.A., Webb K.B. et al. 
255, 2031-2038. 

Ideo G., Bellati G., Bellobuono A., et al. (1982) 
Acta 120, 273-283. 

(1986) JAMA 

Clin Chem 



246 

Ideo G., Bellati G., Bellobuono A., Bissanti A. (1985) 
Environ Health Perspect 60, 151-157. 

Jennings A.M., Wild G., Ward J.D., Ward A.M. (1988) Br J Ind 
Med 45, 701-704. 

Lathrop G.D., et al. (1984) An Epidemiologic Investigation of 
Health Effects in Air Force Personnel Following Exposure to 
Herbicides. Baseline Morbidity Study Results. U.S. Air Force 
School of Aerospace Medicine. Aerospace Medical Division. 
Brooks Air Force Base, Texas. 

Lathrop G.D., et al. (1987) An Epidemiologic Investigation of 
Health Effects in Air Force Personnel Following Exposure to 
Herbicides. First Follow-up Examination. U.S. Air Force 
School of Aerospace Medicine. Human Studies Division. Brooks 
Air Force Base, Texas. 

Martin J.V. (1984) Brit J Ind Med 41, 54-256. 

May G. (1982) Brit J Ind Med 39, 128-135. 

Mocarelli P., Marocchi A., Brambilla P. et al. (1986) JAMA 
256, 2687-2695. 

Moses M., Lilis R., Crow K.D., Thornton J., Fischbein A., 
Anderson H.A., Selikoff I.J. (1984) Am J Ind Med 5, 161-182. 

Pazderova-Vejlupkova J., Nemicova M., Pickova J., Jirasek L., 
Lukas E. (1981) Arch Environ Health 36, 5-11. 

Schecter A. (1986) Chemosphere 15, 1273-1280. 

Skene S.A., Dewhurst I.C., Greenburg M. (1989) Human Toxicol 
8, 173-203. 

Suskind R.R. (1978) Chloracne and associated health problems 
in the manufacture of 2,4,5-T. Report to the Joint 
Conference, National Institute of Environmental Health 
Services and International Agency for Research on Cancer, 
WHO, Lyon, France, January ii, pp 7. 

Suskind R.R., Hertzburg V.A. (1984) JAMA 251, 23762-2380. 

Webb K.B., Evans R.G., Knutsen A.P., et al. (1989) J Tox 
Environ Health 28, 183-193. 

Wolfe W.H. et al. (1990) An Epidemiologic Investigation of 
Health Effects in Air Force Personnel Following Exposure to 
Herbicides. Second Follow-up Examination. U.S. Air Force 
School of Aerospace Medicine. Human Studies Division. Brooks 
Air Force Base, Texas. 


