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ABSTRACT

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. After female ICR mice were treated Mancozeb orally at the doses of 250, 1,000 and
1,500 mg/kg/day for consecutive 30 day, we investigated the effects of Mancozeb on the immunopathological
parameters (body—, thymus—, spleen—, liver- and kidny-weight, splenic cellularity, hematological
parameters) and mitogen (Con A, LPS)~induced splenocyte proliferation (SP). Liver- and kidney- weight
were increased , but body- and thymus-weight, number of splenocytes and WBC were decreased, when
compared with control group. When splenocytes isolated from the mice exposed to Mancozeb for 30 days were
cultured in presence of mitogens, the SP against Con A was significantly and dose -dependently decreased and
the SP against LPS was also slightly decreased. Our present results indicate that subacute exposure of
Mancozeb to mice might show immunotoxic effect.
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al., 1993; Mehrota. et al., 1990) rate] Mancozeb©]
THE AbEE TP A FSA4 (Varnagy et al,
2001)9} 7k} ZPAAARA 7L F7bekan, 18 (253
mg/kg, 379 mg/kg)el M AR, A, AL Feel
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sodium bicarbonate, trypan blue, Hank’s balanced salt
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5 Agsigon 2 9 Aok 2E Az
£ =x EFE Al 71712% CO; incuba-
tor (NAPCO, Precision scientific Inc.), Coulter coun-
ter (T-890, Coulter Co.), ELISA microplate reader
(ELX 800, BIO-TEK instruments Co.) & AR&3}

3~4%29) ICRA 97 vhe28 HEope 39

s
-
o

na
=
M
ol
A
K
K
o,
>
iy
2
ol
=
o

).
b

i o

A2 A7) 3, A7) kask 6~853] (25+2¢)
o] wlerg Mulsle] AP ALg3IATH AHEF
EAe &xl 21~24°C, 5 40~60% 2 A
3 =282 12417 ZHA ez Aok

3. NgEFS =M % Fof

Mancozeb& T2 3z FFHpel HEsle]
ule #3% 10g% Mancozeb €Y 0.1 mLS ¥
A 4 9= =2 248 o8, LDso3} EPAY
dAEAAE XA (US. EPA, 19968 7|Eo=
sled AAIZE 250, 1,000, 1,500 mg/kg/day 8-k &
F 53] 3047 ATFA% F 3294 APEHA
T gzl FHY 33 FFSE 22 e

= sofsigeh



December 2004 Pyo and Cheong : Mancozebeo] Hejsiz] 3
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up9-A0] ok ul&ef| 4] heparinized capillary (Ch-
ase instruments Co.)2 ¥ sle] EDTA (K3)7} 5]
9] A1§ 3 (Sherwood medical Co.)el # 3} roll
mixer2. &33F & WBC (white blood cell), RBC
(red blood cell), HGB (hemoglobin), HCT (hemato-
crit), PLT (platelet)Z Coulter counter® Z4) 3}
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WBC, RBC, HGB, HCT, PLT?}2 &5 8¢ oA
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4) S A MEZS 55

Mancozebell x=ZA17] v}$AE AT & 5
7y = 82 DMEM w7 § mL& FA}ste] 1~2
2 9] & ohg FAPIE B A&
dset B At Alzds Rol f4lRY
(2,000 rpm, 5 min., 4°C)&+ & FAE-e)] 0.2% NaCl
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2 7 53 3092 ATEAR okFH 224
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9.9%, 20.5%, 34.3% 2 524 UA (p<0.01) =2
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Sojsid 1Ak Fe] pmoEHor ZrlElY o Yk BAATE Guest T(1991)e] B
&2 w313l o} Kackar 5 (19992 male ratol] 3t Azbel $-Absteic}. 250, 1,000, 1,500 mg/kg/day
Mancozeb§ 1,000, 1,500 mg/kg/day &-Fe 2 180  EojZoja] WA (WBC)Z7} b2t 22.1%, 23.3%,
9,360 FAPE o AFAAL 7, AFF 407% sEYgEH oz §9AUA (p<0.01) A
o] ozt Zhh 5 Hysle AR FEmlE 2 sjgdon), AT (RBO)SE 1,000, 1,500 mg/kg/day
7ok 2R A3kt Kackar 5(1997)2 malealbino  Foj oA dizFol s 27 3.8% (p<0.01),
ratell 3609 F<F Mancozebd Foist A7 304 6.3% ostA 7F43skdv}. Hemoglobin (HGB)-2 A
A= $24 e AFE W) %i&’i"»} 360 FxeME Bz Aelrt et 1,000, 1,500
Folle e AFZ7Hee] AT BA: mgkg/day Sl M Szl wis A7 3.2%,

B35 vk =3t 309 F4ke) *}i*dﬂ% D 56% F)AUA Ao, Hematocrit (HCT)
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RolA| oktet.
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1) HIEMZ
Mancozebg F 53] ZAF5o3te] 3047 ok Mancozeb& F 53] 3047t AFHo=w ofgA
A xEAZ F 324986 AWZAM AYet  w2AF) T 22U v)AS AZshe] v
THLzxEANY] dHHH e #AS 2AE 45 2AF AAE Fig 13 2o} 250, 1,000,
Table 2¢] Jyepfigich £ Aed &3d=do 1500 mg/kg/day S0z Eddt Az dzLe 1)

2. goistx parameteroll O|x|E= HEt

Table 1. Changes of body - and organ- weight in the mice subacutely administered Mancozeb

Doses of Mancozeb (mg/kg/day)

Exp.group Control
250 1,000 1,500

B.W. gain(g) 6.12£2.56 4.224237* 5.03+2.17 5.07x£1.00
Food (g) 36414 337%51 369+ 18 ’ 362+39
Spleen (%) 0.50+0.08 0.56£0.16 0.50+0.11 0.55+0.14
Thymus (%) 0.18+0.02 0.14+0.02%* 0.16£0.03 0.14£0.02*
Liver (%) 4.64%0.12 5.10£0.16** 5.59+0.44** 6.23£0.63%*
Kidney (%) 1.421+0.07 1.46+0.06 1.52+0.14 1.52£0.05**

Mancozeb was orally administered to ICR mice (250, 1,000, 1,500 mg/kg/day) for 30 days. Mice were sacrificed on day 32. 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 group. Significant difference from control group (*p<0.05, **p < 0.01).

Table 2. Changes of hematological parameters in the mice subacutely administered Mancozeb

Doses of Mancozeb (mg/kg/day)

Iggggt‘g{g‘gslcal Control 250 1,000 1,500
WBC (10%mm*) 86+15 6.7 1.8%* 6.6+ 1.9%* 5.1+ 1.8%*
RBC (10*/mm®) 8.0+0.6 8.0+0.6 7.740.4%* 7.540.7
HGB (g/dL) 12.5+0.7 12.5+0.4 12.1+£0.5% 11.840.6%*
HCT(%) 402+£13 39.8+2.8 39.0-+£2.2% 37.942.5%*
PLT (10/mm®) 723+ 126 7194172 6324240 648+ 181

Mancozeb was orally administered to ICR mice (250, 1,000, 1,500 mg/kg/day) for 30 days. Mice were sacrificed on day 32. The results are
expressed as the means£S.D. of 3 separate experiments for 3 mice per group. Significant difference from control group (*p<0.05, **p<
0.01).
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Mancozeb& F 53] 3047t w20 AFES
gte] olFA xZAIT F 32dAel vAHAzAS
A8t o} T cell mitogen =X B cell mitogen o]
A8 vANE FA5E ST A9 Fig 39
Fig. 48} 7t}

Mancozebdl| o}FAd e =2 »23 nl9-Ao] Con A
o oig wjAME 225 (Fig. 3)& 250, 1,000,
1,500 mg/kg/day FoAZoNM Szzol wla) 72
16.6%, 19.4% (p<0.05), 21.6% (p<0.05) &&=
Moz Zr4Hgloern, §4xZ&A] (Chung and Pyo,
2004)0] ehd ZFAaA o] olFAl xEAlel v
Az FA5e] Filo| A Aoz ¥tk =

Splenocytes ( X 10%spleen)

Control 250 1,000
Doses of Mancozeb (mg/kg/day)

1,500

Fig. 1. Splenic cellularity in the mice subacutely admini-
stered Mancozeb. Mancozeb was orally admini-
stered to ICR mice (250, 1,000, 1,500 mg/kg/day)
for 30 days. Mice were sacrificed on day 32. The
results are expressed as the means+S.D. of 3 sepa-
rate experiments for 3 mice per group. Significant
difference from control group (* p<0.05).
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Fig. 2. Peritoneal macrophage numbers in the mice sub-
acutely administered Mancozeb. Peritoneal macro-
phages were collected on day 32. Other legends are
the same as those described in Fig. 1.
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Fig. 3. Alteration in T cell mitogen induced proliferation of
splenocytes from the mice subacutely administered
Mancozeb. Mancozeb was orally administered to
ICR mice (250, 1,000, 1,500 mg/kg/day) for 30days.
Mice were sacrificed on day 32. Splenocytes were
cultured with Con A (2 ug/mL) for 72 hrs. Spleno-
cytes proliferation was assessed by MTT assay. The
results are expressed as the means & S.E. of 4 sepa-
rate experiments for 3 mice per group. Significant
difference from control group (*P< 0.05).
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Fig. 4. Alteration in B cell mitogen induced proliferation of
splenocytes from the mice subacutely administered
Mancozeb. Splenocytes were cultured with LPS (50
pg/mL) for 72 hrs. Other legends and methods are
the same as those described in Fig. 3.
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