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ABSTRACT : The effects of methidathion on humoral immune response were studied in BALB/c mice.
0.5 or 5.0 mg/kg/day methidathion were administered orally for 14 days. The parameters examined to
assess apparent toxicity of methidathion included changes of body weight, relative weight of spleen,
thymus, kidney and liver, and viable splenic cell numbers. To evaluate the humoral immune response,
the plaque forming cell (PFC) responses to sheep red blood cells (SRBC) and the levels of serum IgG to
hen egg lysozyme (HEL) were determined. No alterations were observed in changes of body weights,
relative organ weights and the numbers of viable splenocytes by exposure to any dose of methidathion.
At the dose of 0.5 mg/kg only PFC response was decreased, whereas both PFC response and the level
of serum IgG were decreased significantly at the dose of 5.0 mg/kg. These results indicate that
exposure to methidathion may cause suppression of humoral immune reponse in mice without overt
changes in lymphoid organ weight or viability of splenocytes.
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phosphatasel] 2] "o A~e| 23} o] v|EAEZARE
YA tH(Mallipudi 5, 1980; Umetsu 5, 1981; Gallo
2} Lawryk, 1991).
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Methidathion2- Chem Service(West Chester, PA,
U.S.A)oll A 393} 52 corn oil, DEAE dextran,
guinea pig complement, o-phenylenediamine, penicillin,
streptomycin, N-(2-hydroxyethyl)piperazine-N'-(2-
ethanesulfonic acid)(HEPES), peroxidase conjugated
goat anti-mouse IgG, phosphate buffered saline, %
tween 20-2- Sigma Chemical Co.(St. Louis, MO, U.S.A)
oA}, agar= Difco Laboratories(Detroit, MI, U.S.A.),
hen egg lysozyme-> Boehringer Mannheim GmbH
(Mannheim, Germany), RPMI 1640 media % normal
goat serum-> Gibco Laboratories(Grand Island, NY,
U.S.A)ell A Z+7; F-q)sle] A}-g-8tgdc}. Sodium bi-
carbonate, sulfuric acid 5 7 ] -85 2.E Aok E
F o14e] A EL o 43190k

2. MEISE
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ol &% 2342°C, % 55+10% Z 1247t Wt
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Aeason, B34 A AREA AHSES
oh 8 RIS AR AT FEE Adsto] A
o2 Balsly AlYEA FodE methidathionS
corn 0il(0.05 X+ 0.5 mg/ml)el] o] 0.5 == 5.0 mg/
kg &0 2 1 13] 1447 742 A5 3hglen,
) E& T = com oilE 0.2 mi¥ Foldlgdcth.
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oh-2F ASFETAA AT FEHoR vA
A&7 vAkE F=3A PRAA B EE 7
ZA17] o2, 20 mM HEPES penicillin(100 units/m/) 2}
streptomycin(100 ug/mlys- 373+ RPMI 1640 wix| =

200x goll A} 1087+ 33] A4 5}ech. RPMI 1640 ¥j<] 2
B AR ZE A7) 5 dA AL #H3}e] trypan blue &
o5t TP 3 GFARE o83l Aokl WA
AE 58 ZHsison WA 3 dolgle WAAZ
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Methidathiono] 2] 341d] g Zel= 34 AxE
Aol mx= G FAH] A& FE Fo 11
Aol wHeFAEF(SRBC; 5x10° cells/ml)E wf-9-2of
270 Fofafel wodA7n

gEF] F5 1YU ¥, F SRBC Fo 447l vh¢-
22 B AAA v|ZANERE d¢) o n] DEAE dextran
(30 mg/mly& 3= 0.4% agar v & RHEIL WA
9 e FgeFFoA 47°CE FAAF o] F
350 ulE #3te] vIAAZH 100 wl, A=A A= 33
A Zsle] 932 SRBC 25 ul 2 guinea pig complement
25 pulo} 412 F petri dishell 7}3}aL cover glass(24 X
40 mm)2 AP# i), o]d) 7| % A& whR| sk vy
A7} A EA HAEZ petri dishE 7PHA] F=3 o}
A& 23 3 F24E dof 37°CE X412 humi-
dified 5% CO, vjF7|ol A 3|7t wiefalaict. E2h=
&= SRBC9)| th3l IgMe]| in vitro AbollA] Z7}g SRBC
o} uk-3-3ta 7)ol RAZ} AjFePHA §8ukgo] o
oju} A= B2 (Luster 5, 1988) A€ Eel3 5
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lysozyme(HEL)ell ht ®% g7}] wsle 243}
71 9130 4 519992} Wyl weh oFE Fof 19 g
8d Aol w2 2 mg/0.1 mi®] HELS E7hY FA}
ato] ZHaRA] 7] 52 ZH2} 319 HELe Hl%k IgG A7
enzyme-linked immunosorbent assay(ELISA)H-S- ©]-8-
3}led 24319 th(Francesco 5, 1992).

Methidathion o] 28 24X 7} & v}~ & og|=
s sle] AL T AL Halshe] AbLsigle
v HELE A3AIA] 1<) 50 mM carbonate buffer
(pH 9.6)5 |83l 5 ug/ml F= 2 3|43} wlo] 3
gk 96 well microplate(Costar Co., Cambridge, MA,
U.S.A)ol| 100 pl fwell A 743)51 AlLol|A] 3121} whx]
slgdrt. t}ed plateS 0.05% Tween 20¢] 4% <l
Ab 2b2]9942(41.5 mM PBST, pH 7.4)% 33 AH3k
% 5%%] normal goat serumo] -5 PBST=S 200 ul/
well 7}3}a2 37°Coll A 1] 7} 22} wkx| 8l5ic). PBSTE
Agsle] Zpzbe) "A-E 10200 B]EE A F 100
WA 7¥skar 37°CollA 90%-7r whgA)Zc). Plate s
PBSTZ 33] A|&gt & PBST=E 1: 10002] H]&= 3]
9%} peroxidase conjugated goat anti-mouse IgGZ 100
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490 nmol|4] ELISA reader(Molecular Devices Co.,
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2E A3 A= Kruskal-Wallis one way analysis of
variance(ANOVA)E o]-&-3}o] BAIA 2] sl 2t o+
7}+2] 8|2+ Bonferroni's modified t-test(Wallenstein %,
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Table 1. Change of body weights and relative organ weights following 14-day exposure to methidathion for determination of PFC response

Change of Relative organ weights” (%
Group Dosa%e body weights®” g £ - ) -
(mg/kg/day) (%) Spleen Thymus Liver Kidney
Control 0.0 108.7+7.4 0.57+0.09 0.194+0.05 6.05+0.53 1.48+0.14
Methidathion 0.5 109.5+6.1 0.62+0.06 0.191+0.03 6.11+0.60 1.41+0.15
5.0 108.3+5.8 0.61£0.08 0.17+0.05 6.20+0.47 1.47+0.17

Male BALB/c mice received methidathion orally for 14 days, and received SRBC intraperitoneally 4 days prior to sacrifice. Body and organ
weights were determined 24 hours after following the final dosing. Values are the mean=+S.D. from 24 to 25 animals. There were no sig-
nificant differences between control and the treated groups in all cases.

“Change of body weight (%)=(final body weight/initial body weight)x 100. "Relative organ weight (%)=(organ weight/final body weight)x
100.

Table 2. Changes of body weights and relative organ weights following 14-day exposure to methidathion for determination of serum IgG level

Change of Relative organ weights” (%
Group Dosa%e body weights” £ £ %)
(mg/kg/day) (%) Spleen Thymus Liver Kidney
Control 0.0 111.5+6.8 0.43+0.06 0.23+0.07 5.33+0.33 1.36+0.13
Methidathion 0.5 113.3+9.0 0.43+0.05 0.231+0.06 5.67+0.50 1.44+0.11
5.0 113.5+6.2 0.48+0.08 0.21+0.04 5.45+0.58 1.43+0.11

Male BALB/c mice received methidathion orally for 14 days, and received HEL intraperitoneally on the day 1st and 8th of treatment. Body
and organ weights were determined 24 hours after following the final dosing. Values are the mean=+S.D. from 19 to 24 animals. There were
no significant differences between control and the treated groups in all cases. :

“Change of body weight (%)=(final body weight/initial body weight)x 100. ®Relative organ weight (%)=(organ weight/final body weight)x
100.
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Table 3. Spleen weights and spleen cellularities of BALB/c mice
exposed to methidathion for determination of PFC response

Dose Spleen weight Viable cells/spleen
OroW  (mgkg/day)  (mg) (x10)
Control 0.0 154.7+£21.0 100.1+9.4
Methidathion 0.5 165.1+18.1 92.7+6.2
5.0 167.8+27.0 89.7+8.3

Methidathion was administered orally for 14 days. Male BALB/c
mice received SRBC intraperitoneally 4 days prior to sacrifice. An-
imals were sacrificed 24 hours after following the final dosing. Cell
viability was determined by trypan blue dye exclusion. Values are
the mean+S.D. from 24 to 25 animals. There were no significant
differences between control and the treated group.
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Fig. 1. Antibody responses to SRBC by measuring SRBC-specific
antibody forming cells following exposure to methidathion (0.5 or 5.0
mg/kg/day) in male BALB/c mice. Methidathion was administered
orally for 14 days. Animals received SRBC intraperitoneally 4
days prior to sacrifice. (A) Antibody responses to SRBC expressed
as PFC/spleen; (B) Antibody responses to SRBC expressed as PFC/
10° splenocytes. Results represent the mean=+S.D. from at least 21
animals. *p<0.05 vs control, **p<0.01 vs control.
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Methidathione] 22} WS AF7]4l wiApel] v]x]&= 38k
& dolr 7] $% 2] E 24 methidathion FoF Bv[A}
o] 2A¢} nlAe] A|FEAL =33} t}. Methidathion
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1%t} (Table 3).
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Fig. 2. Effects of methidathion (0.5 or 5.0 mg/kg/day) on the lev-
els of serum IgG to HEL in male BALB/c mice. Methidathion was
administered orally for 14 days. Animals received HEL in-
traperitoneally on the day 1st and 8th of treatment, and the levels
of serum IgG were determined by ELISA. Results represent the
mean+S.D. from 10 animals. *p<0.05 vs control.



shg.0ut, Aolglis WA ET Ml Aol = 7t
2,942+164 & 2,555+ 185 PFC/10° splenocytes 2 Tz
T(3,036+195 PFC/10° splenocytes)el] H]&}ed 5.0 mg/
kg methidathion F-oifate] oA 9lA 7Hastelct
(Fig. 1A%} 1B).

2) gH B2 IgG wig}

Methidathion Fo47} HEL|| t8F &% 9] IgG &
A7}el wlR= 4 S v 2s)y] 918 ELISAE o]43}
o 490 nmollA FR=E AT Ad} Bzl
EFSE AE 1684009300, 05 U 50 mgkg
methidathion -F-oiFol| &= 22t 1.694+0.14 2 1.20+
0.132.% 5.0 mg/kg methidathion o3 Fj|A] & -§-2] A
= #3379 o (Fig. 2).
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Methidathion 7 Z}3l+= o} 71914 kel v
cholinesterase *&lGo] Fon 2A3lEr] Yafr=
P-S A3te] Atslr} dojitel goh(Bull, 1968). #|F7}
A 923l methidathion®] A0 2= 2d7F #LEe]
¢ HE HellM H5EA, B9 2 AYF cho-
linesterase 37} WrE % v} 9] v (Chang 5, 1992)
Abeke] A9-oll = 14)9] FA F5-(Zoppellari 5, 1990)
#} v F5 ZA(Willis 5, 1977)0] a5 A8 B4
A Sl

uh$-2 ol A methidathion®] FA #H+ LD, =
25 70 mg/kg® UG 9= +=d](Tomlin, 1994) £ A&

oA+ LDy x9] ¢F 1/10 == 1/100 £-2F2] methi-
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dathion& Foi3lgdr}. ASF & A7)9 A wsi= i}
29 54 3B 24T 4 dE YH A

=, 98 A7 754@ et & o 53] Hy 7“71
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S48 1 712 A AAstE . dap- 1l A4
ZoMe ZHA 484 WA(Richmans} Amason,
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QITh AL} o AT ol thal ok AAe) ALE
A= wiAE e gl

o2 10 o) 19 S 5
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J .,—]oﬂ X|AleF ©]3}e] parathion FoJA] ¥ZF cor-
ticosteroid®] F=7} AH5ES- ¥ 78190 &3] cor-
ticosteroid®] A 2-gof Hsted = @ B 7} g
N eH(Gillis 5, 1979; Riley, 1981; Wilckens, 1995). w}
ol errele] @ FABYE AselE cor
ticosteroid & 7A-1-3l= 7 A 22 T 715Ae] 1
2= 4 9lr}. }ol7} methidathion®] WA =X 7154
of gk F3= A QA HrE A= Alxd «
9% 2 NKAE B84 53 & A771 3712 A8
woo} & Aolc.
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