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Effects of Acute Oral Administration of Mancozeb on the Immune Function in Mice
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Abstracts — Mancozeb, a polymeric complex of zinc and manganese salts of ethylene bisthiocarbamate (EBDC), is used
widely in agriculture as fungicides, insecticides, and herbicides. Mancozeb can be occupationally and environmentally
exposed to human and has been reported to induce estrogenic activity, therein it is considered as an endocrine disrupter.
We investigated the effects of acute exposure of Mancozeb on the immune function in mice. After single oral administration
of Mancozeb to female ICR mice, the immunopathological parameters (body- and organ-weight, splenic cellularity, hema-
tological parameters), mitogen (Con A, PHA+IL-2, LPS)-induced splenocyte proliferation (SP) and splenic IgM plaque form-
ing cell (PFC). WBC and splenic cellularity were decreased, but liver-, kidney-, and spleen-weight were increased when
compared with control group. Splenic IgM PFC against SRBC was slightly lowered. Mitogen-induced proliferation of spleen
cells from Mancozeb-treated mice was not significantly changed ex vivo, however, SP in vitro were significantly lowered in
concentration dependent manner. These results indicate that Mancozeb could affect the immune function in mice.

Keywords [ 1 Mancozeb, immunopathology, IgM PFC, splenocyte proliferation
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Table I- Changes of body- and organ-weight in the mice acutely
administered Mancozeb

Doses of Mancozeb (mg/kg)

Exp. grou Control

Xp- group 2,500 5,000 10,000

B.W. gain (g) 1.14x0.42 0.70+0.15 1.27+£045 1.61+0.54
Spleen (%) 0.60+£0.12 0.78+0.17* 0.74+0.15* 0.51+0.08
Thymus (%) 0.23+0.06 0.23+0.04 0.19+0.08 0.17+0.04*

Liver (%) 5.73%£0.43 6.93+0.57** 6.56+0.46%* 6.30£0.34**
Kidney (%) 1.31+0.13 1.41+0.09 1.54+0.06** 1.68+0.08**

Mancozeb was orally administered to ICR mice (2,500, 5,000,
10,000 mg/kg) for one time.

Mice were sacrificed on day 2 following administration of
Mancozeb.

B.W. gain (g)=final weight-initial weight.

Changes of organ weight (%)=(organ weight/body weight) X 100.
The results are expressed as the means+S.D. of 3 separate
experiments for 3 mice per treatment. Significant difference from
control group (*p<0.05, **p<0.01).
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Table II — Changes of hematological parameters in the mice acutely
administered Mancozeb

Hematological c Doses of Mancozeb (mg/kg)
ontrol

parameters 2,500 5,000 10,000
WBC (10¥mm® 75+15 53x1.0%* 55x2.0%% 40+1.4%*
RBC (10¥mm® 7.8+06 7.7+03 7904  7.7+0.6
HGB (g/dl) 126+05 125+09 125+06 12.7+05
HCT (%) 402+18 400+16 405+19 39.8+14
MCV (um®) 51612 51612 50.6+2.0% 525+L.7%
MCH (pg) 16.0+1.2 163+12 157+08 15.7+0.7
MCHC (g/d) 304%19 31.4+17 311x13 302+18
PLT (10%mm® 85492 759+197 953+191  749+183*

Mancozeb was orally administered to ICR mice (2,500, 5,000,
10,000 mg/kg) for one time.

Mice were sacrificed on day 2 following administration of BPA.
WBC (white blood cell, 10%m®), RBC (red blood cell, 10%mm?),
HGB (haemoglobin, g/dl), HCT (hematocrit, %), MCV (mean
corpuscular volume, p.rn3), MCH (mean corpuscular haemoglobin,
pg), MCHC (mean corpuscular haemoglobin concentration, g/dl),
PLT (platelet, 10>/mm®). The results are expressed as the means
+S.D. of 3 eparate experiments for 3 mice per treatment.
Significant difference from control group (*p<0.05, **p<0.01).
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Fig. 1 —Splenic cellularity in the mice acutely administered Man-
cozeb. Mancozeb was orally administered to ICR mice
(2,500, 5,000, 10,000 mg/kg) for one time. Mice were
sacrificed on day 2 following administration of Mancozeb.
The results are expressed as the means £5.D. of 3 separate
experiments for 3 mice per treatment. Significant differ-
ence from control group (* p<0.05).
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Fig. 2 — Effects of Mancozeb on the splenocyte proliferation induced
by T cell mitogens in vitro. Splenocytes from normal mice
were cultured with Mancozeb in the presence of Con A
(2 ug/mi), or PHA (5 ng/m)) with IL-2 (0.1 pg/ml) for 3
days. Splenocytes proliferation was assessed by MTT
assay. The results are expressed as the means =S.D. of 3
separate experiments (duplicate for experiment). Signifi-
cant difference from control group (** p<0.01).
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Fig. 3 — Effects of Mancozeb on the splenocyte proliferation induced
by B cell mitogen i witro. Splenocytes from normal mice
were cultured with Mancozeb in the presence of LPS
(50 ug/ml) for 3 days. See other legends in Fig. 2.
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Fig. 4 — Con A-induced proliferation of splenocytes from the mice
acutely administered Mancozeb. Mancozeb was orally
administered to ICR mice (2,500, 5,000, 10,000 mg/kg) for
one time. Mice were sacrificed on day 2 following ad-
ministration of Mancozeb. Splenocytes were cultured with
Con A (2 ug/ml) for 3 days. Splenocytes proliferation was
assessed by MTT assay. The results are expressed as the
means+S.D. of 3 separate experiments for 3 mice per
treatment.
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Fig. 6 —IgM-antibody forming response to SRBC in the mice
acutely administered Mancozeb. Mice were i.p. immunized
with SRBC-antigen. Mancozeb was orally administered to
ICR mice (2,500, 5,000, 10,000 mg/kg) on the 2nd day after
immunization for one time. The results are expressed as
the means+S.D. of 3 separate experiments for 3 mice per
treatment.
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