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2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) belongs to a class of chemicals known as
polyhalogenated aromatic hydrocarbons including polychlorinated dibenzo-p-dioxins (PCDD),
polychlorinated dibenzofurans (PCDFs) and polychlorinated biphenyls (PCBs). TCDD is the most
toxic member of dioxins which are environmentally and biologically stable. Exposure to these
dioxin-like compounds results in a wide variety of effects, including a wasting syndrome,
immunological dysfunctions, chloracne, tetragenecny and carcinogenesis, as well as
developmental and reproductive dysfunctions '*. Faqi et al. reported that exposure to low doses of
TCDD throughout pregnancy and lactation elicited delay in vaginal opening and reduced uterine
weight in F1 females. In the male offspring rats of the same dams exposed to the equal doses of
TCDD, the number of sperm per cauda epldldymls and daily sperm production were reduced in all
TCDD groups at puberty and at adulthood®. Assessment of TCDD exposure on human health
mcludmg reproductive functions requires more information concerning the distribution of TCDD
in target organs, and toxicity of TCDD in non-human pnmates exposed to TCDD. Although
considerable amount of information is available from studles in rodents®'°, not much is known of
the pharmocokinetics of TCDD in non-human primates'"

Considering the pronounced species differences observed in some studies on TCDD,
pharmacokinetic studies using primates are required for the assessment of TCDD exposure on
human health, especially on developmental and reproductive dysfunctions. The final goal of the
present study is to determine whether developmental and reproductive functions are affected by a
relatively low dose of TCDD. In the present study TCDD was subcutaneously administered to
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pregnant rhesus monkeys on day 20 of pregnancy.. Plasma TCDD levels on days 80 and 140 of
pregnancy in dams were compared in abnormal delivery and norma!l delivery groups. *H-TCDD
was also subcutaneously administered to lactating rhesus monkeys on day 30 of delivery.
Distribution of TCDD in the tissues of dams and infants were investigated by the measurement of
TCDD concentrations in different tissues of dams_and infants.

Materials and Methods

Chemicals. 2,3,7,8-TCDD and *H-2.3,7,8-TCDD (3.84 GBq/mg) dissolved in toluene and DMSO
(1:2, v/v) were purchased from Kanto Chemicals and Daiichi Pure Chemicals Co., Ltd. (Tokyo,
Japan), respectively.

Animals. Rhesus monkeys were purchased from China National Scientific Instruments &
Materials Import/Export Corporation (Beijing, China). All procedures involving animal care were
in accord with institutional guidelines in compliance with national laws. The monkeys (5-7 years
old and 5.3-6.7 kg in body weight) were kept in Shin Nippon Biomedical Laboratories, Ltd
(Kagoshima, Japan). The breeding conditions, mating and diagnosis of pregnancy were described
previously'®. 2,3,7,8-TCDD (0, 30 and 300 ng /kg body weight) was subcutaneously administered
to three groups of twenty pregnant monkeys on day 20 of pregnancy. Every 30 days, five percent
of the initial doses of TCDD was subcutaneously administered as a maintenance dose. Abnormal
delivery was observed in three groups; 2, 5 and 5 cases out of twenty animals, respectively. The
levels of plasma TCDD on days 80 and 140 of pregnancy were compared with those in the normal
delivery and abnormal delivery groups.

’H-2,3,7,8-TCDD (30 or 300 ng/kg body weight) was subcutaneously administered to two
groups of two pregnant monkeys on day 30 of delivery. After 7 days the radioactivity in the blood
and tissues was counted.

Measurement of TCDD in blood and tissues. TCDD in plasma was analyzed using
HRGC-HRMS. The concentration of TCDD in the blood, plasma, mammary gland, placenta, liver,
and fetal ovary or testis was measured. Tissues obtained from mother and fetus were homogenized
and solubilized. After the addition of 10 ml of scintillation cocktail, samples were analyzed by
scintillation counting. The concentrations of TCDD were expressed as pg eq/g or ml, and
tissue/plasma ratio (T/P ratio).

Results and Discussion

Plasma TCDD levels on 80 and 140 day of pregnancy in dams were compared in normal delivery
group and abnormal delivery group. The results are shown in Tables 1 and 2, respectively. The
concentrations of TCDD were expressed as pg / g and pg/g fat. In normal delivery group, the
concentrations of TCDD on 80 and 140 days after administration of 30 (n=5) and 300 (n=5) ng/kg
weight TCDD were (321+130 and 188+73) and (1680+460 and 952+215) pg/ g fat, respectively,
significantly higher compared to untreated control (undetectable level) (n=5). In abnormal
delivery group the concentrations of TCDD on 80 and 140 days after administration of 30 (n=3)
and 300 (n=2) ng/kg weight were (203+85 and 97+11) and (2,650 and 4,700) pg/ g fat,
respectively. The number of abnormal delivery in control, 30 ng/kg group and 300 ng/kg one, was
2. 5 and 5 cases, respectively. As TCDD was reported to cause abortion when given early in
pregnancy'?, it is possible that TCDD caused fetotoxicity and induced abnormal delivery in
TCDD-treatment groups. However, further study is needed to confirm and clarify whether TCDD
induced abnormal delivery.

ORGANOHALOGEN COMPOUNDS
Vol. 53 (2001) 89




ENDOCRINE-POSTER

*H-2,3,7,8-TCDD (30 and 300 ng/kg) was subcutaneously administered to lactating rhesus
monkeys on day 30 of delivery. Seven days after administration radioactivities of TCDD were
measured in tissues of dams and infants transferred via milk. Table 3 summarizes the
concentrations of TCDD in the blood, plasma, liver, mammary gland, fat ovary and testis of
mothers or infants. In group 1 (1G)(n=2) administered with 30 ng/kg TCDD, the higher
concentrations were observed in fat (mean level; 77.7 pg eq/g), liver (45.3 pg eq/g) and mammary
gland (21.9 pg eq/g) of mothers. In infants the higher concentrations were observed in fat (55.1 pg
eq/g), liver (24.0 pg eq/g), ovary (10.8 pg eq/g) and testis (7.7 pg eq/g). The concentration of
blood and plasma of both mothers and infants were lower compared to other tissues. In group 2
(2G)(n=2) administered with 300 ng/kg TCDD, the highest concentrations were observed in fat of
both mothers (383.1 pg eq/g) and infants (271.6 pg eq/g). The higher concentrations were
observed in the liver (204.9 pg eq/g) and mammary gland (100.3 pg eq/g) of mothers, and in the
liver (135.0 pg eq/g) and ovary (116.8 pg eq/g) of infants. The concentrations of TCDD in milk
(73.3 pg eq/g) and plasma (3.8 pg eq/g) or blood (13.3 pg eq/g) of infants are relatively lower than
that in mammary gland, indicating that TCDD was effectively transferred from mammary gland to
infant liver, fat and ovary via blood of infants. As TCDD was effectively transferred to testis and
ovary of the infants, TCDD may lead to reproductive dysfunction.

This study is ongoing. We will examine the effects of TCDD on pathological and functional
changes in various target organs including the reproductive ones.
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Table 1. Plasma concentration of 2, 3. 7, 8-TCDD on days 80 and 140 of pregnancy (normal delivery)
group Animal no. Plasma levels pg/g (wet weight) Plasma lcvels pg/g fat
(np/kg) 80 day 140 day 80 day 140 day
! N.D. N.D. N.D. N.D.
2 N.D. N.D. N.D. N.D.
3 N.D. N.D. N.D. N.D.
0 4 N.D. N.D. N.D. N.D.
11 N.D. N.D. N.D. N.D.
Mecan - - - -
S.D. -
16 0.72 0.63 380 230
18 0.63 0.65 420 280
19 0.52 0.50 350 110
30 21 0.15 ) 0.19 94 120
22 0.47 0.43 360 200
Mean 0.50 048 321 188
S.D. 0.22 0.19 130 73
3] 1.9 1.8 1300 1100
32 4.5 2.8 1900 1000
33 33 1.9 2200 730
300 35 2.6 22 1100 1200
38 29 1.6 1900 730
Mean 3.0 2.1 1680 952
S.D. 1.0 0.5 460 215

Table 2. Plasma concentration of 2, 3, 7, 8-TCDD on days 80 and 140 of pregnancy (abnormal
delivery) after subcutaneous administration

group Animal No. |[Plasma levels pg/g (wet weight) Plasma levels pg/g fat
ng/kg 80 day 140 day 80 day 140 day
17 0.41 0.30 290 91
20 0.29 0.25 120 110
30 29 0.34 0.30 200 91
Mean 0.35 0.28 203 97
S.D. 0.06 0.03 85 11
34 6.3 - 2100 -
300 37 8.6 7.0 3200 4700
Mean 7.5 7.0 2650 4700
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