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- Abstract-
Effect of Mercury Chloride on Humoral and
Cell-mediated Immune Responses in Mice

Jung-Ho Youm

Department of Preventive Medicine and Public Health
Chonbuk National University Medical School

The in vivo and in vitro humoral and cell-mediated immune responses of lymphocytes of

BALB/c mouse exposed to mercury chloride(HgCl,) were investigated.

In vitro exposure of the splenocytes to mercury chloride produced overt cytotoxicity in 3
hours period. The ICs(the concentration required to inhibit a splenocyte viability by 50%)

for mercury chloride was 0. 1mM for cytotoxicity.

In vivo mercury chloride exposed mice were significantly depressed delayed type
hypersensitivity(DTH) response to sheep red blood cells(SRBC) in a dose-dependent manner

compared with control group.

Mercury chloride inhibited the proliferative responses of splenocytes to lipopolysaccharide,
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pokeweed mitogen, concanavalin A and phytohemagglutinin in a dose-dependent manner.
Hemagglutinin response to SRBC in mercury chloride exposed mice was significantly
depressed in a dose-dependent manner compared with control group.
After 7 weeks of mercury chloride exposure in vivo, mercury chloride induced an increase
of nonspecific serum IgG; and IgE levels in BALB/c mice.

Key Words : mercury chloride, immune response
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Figure 1. Overt toxicity of HgCl, on mouse splenocytes. Cells(2x10%m!) were incubated with
various concentrations of HgCl, for the indicated time intervals. The cell toxicity
was measured by trypan blue dye exclusion test. For each sample, at least 100

cells were counted.
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Flgure 2. Effect of various concentrations of HgCl, on the surviral of mice, Mlce were given
a single subcutaneous injection of Img, 0.9mg or 0.8mg HgCl, (per 100€ body weight).
Mice were observed untill 10 days after injection of HgCl,(n=6 for each group)
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Figure 3. Arthus & delayed-type hypersensitivity to SRBC in mice 6 weeks exposure to
various concentrations of HgCl, given subcutaneously. All groups of mice were
immunized intraperitoneal with 0.5m of 0.2% SRBC suspension on 6 weeks and
were challenged with 0.03m of 20% SRBC suspension 4 days after immunization.
The results calculated by the formula, i.e.,

% increase={(Ts, Ty or Ty To)/Tel X100
Each column and bar represents the mean+SD from 5 mice, respectively

p<0 05 as compared with control
**p(0.01 as compared with control
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Table 1. Effect of administration of HgCl, on hemagglutin titers,

1) . 2)
HgCl, Antibody Titer(Log2, mean+SD: n=5)
(mg/body weight 100g) ' THA MER-HA
Control | 9 3.2 +£0.83
0.01 87 +0.9 3.7 £0.95
0.05 84 =+0.89 1.8 £2.06
0.1 6.5"*+1.29 1.7 £2.06
0.3 6* +2.3 0.6**+1.5

1) Mice were injected s.c. with varying concentrations of HgCl, for 6 weeks.
2) Mice were immunized i.p with 0.5ml of 0.2% SRBC suspension on the last day of HgCl,
injection and bled 7 days thereafter.
*1¢0.05 as compared with control
**1€0.01 as compared with control
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Figure 4. Effect of in vitro exposure to
various concentrations of HgCl,
on phytohemagglutinin(PHA) -

Figure 5. Effect of in vitro exposure to
various concentrations of HgCl,
on pokeweed mitogen(PWM) -

induced proliferation of

splenocytes. Splenocytes(2x 10%/mi)

were cultured with an optimal
concentration of PHA(2ug/m!) for
3 days. Cultures were pulsed
with 0.51Ci/well of (*H) TdR for

the last 18 hr of culture. Values

are expressed as percentage of
the control response induced by
mitogen in the absence of

mercury.
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induced proliferation of
splenocytes. Splenocytes(2x 10%/ml)
were cultured with an optimal
concentration of PWM(5ug/mi)
for 3 days.- Cultures were pulsed
with 0.51Ci/well of *H) TdR for
the last 18 hr of culture. Values
are expressed as percentage of
the control response induced by
mitogen in the absence of
mercury.



HgCIQ(mM)

Figure 6. Effect of in vitro exposure to
various concentrations of HgCl,
on lipopolysaccharide(LLPS) -
induced proliferation of
splenocytes. Splenocytes(2x 10%/ml)
were cultured with an optlmal
concentration of LPS(4ug/m!) for 3
days. Culture were pulsed with 0.
5eCi/well of CH) TdR for the
last 18 hr of culture. Values are
expressed as percentage of the

. control response induced by
" initogen in the absence of
mercury.

mercaptoethanolld  d7-&HA7HTSEA) =
& Fo o EH o A, 53
& =% 0. 1ng(per 1008 body weight), 0.3ng
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thE D).

5. 2ol Bz HIAAES FH5ge] nlAE
13

‘E

0;

g Fx9 F&o| vlgA HAA RS PHA,
PWM E+ LPSell th3t S48kl e 932
ANBIEE. 2 25 38 4, 5 € 694 Be vk}
2ol vlolEAlY] FR/ TAGol WIFAE 4
L £ v 9FEF oz JA A}

10 mM22 BIAA L F2%5o GEE v
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Table 2. Effect of administration of HgCl,
on in vivo nonspecific IgG, and
IgE responses.

HgCl,
(mg/100g body weight)

Immunoglobulin =" ™= 0" o3
16G, 101 105 111 125
& 175 182 203 207

All values refer to pooled sera from 3
mice.
Each number represent the percentage of
immunoglobulin level of control sera.
1) Mice were injected s.c. with varying
concentrations of HgCl, for 7 weeks,
and were bled the last day of HgCly
injection.
?‘] Eﬂo‘/} 10°mM 3 10'mM 422 vlo|EAl
ZFol FAglel HIAAEY FANHS A5

A ‘—’Vﬂ SIATHE 2).

Foj7} vhes WA B
u] x] 01161:
SubtoxwhE-/] &g vhe29 HBtd 17 F
FARE & 84 W22 8 F 524 24
°] AE IgG#H IgE 525 238t
B 4339 0.01ng 2 0.05mg 528 §9%
79 [gG, A At g2 ajol7t fige
™ 0.3ng 2 2T 239 Bl & 25% 3
= FUkskach
IgE a4 AR 0.01ng 2 0.05ng 2 5
g 7o A4S e a8 80% B F7HE
fom 0.1ng 2 0.3ng F2& FAY T2 U2T
o] IgE A A4tEc} 20 A= S48

2

al

2o Azt AT Sl 87 297 ol
we o] 7B AU F55 4L e 8§



Fa4Ed AL XEFeE =251 ot
olgigt Aol FFHel mwat o R AR £
TE&Y 2T 1 3 o ot
et ohjel WA ol2 g FEE0| A 9
of #sl FES T Yok weA & 4
o] 7R 534 5 o) A L AEF |
Bkl A= G2 Wl At Al

WA, 529 AZSY A8 2AGEY A
47 522 010'mM) Al@ 3 Woll A pRg-2 )
AA T g B8-S e S 4 5 At
@d 1. B AFAA 80 A &5
50% A= Adsts FE(ICs:Inhibition
concentration)e 10"mMe|® oj2{g AR o]
FTEY 20 =29 A AL ol A AT
=4 9 Jeide Hade At
(Darzynkiewicz. 1980,1990; John %, 1971).

Foo AEEA e in vivodlME FEEY
o 2 1ng, 0.9mg(per 1008 body weight)<
FALIE 2 v 2~5Y ollld] 100% XS Y
ERAL

&9 SRBC Wid DTHRN-S £33 249
53] To oA 0.3mg(per 1008 body weight)
9] F&& B3 72 tlxTol Hlsld {3
(P<0.01) DTHYHg©] JA=UTY. oj2fgt Apd &
subtoxic ¥%2 £8%d WA (105 ooz
xEH vhpae AXA HYgukge] Astdre B
A (Diamantstein 5. 1976; Muller 5. 1977,
1979: Shenker 5, 1977), 420 =249 87
A CD8" GA| TA 2ol oJste] HHRRgo] A ETt
= 231(Cohen %5. 1989 Koller &, 1973;
pelletier 5, 1988, 1990: Rossert & 1988,
1991), 2 ol o3 = AP G S gl
Al THRES] 2G| BAsle 22 DTHel #
Ashe Ty MEE ZaAA 24&%s /K710
o] th&FuHe-2(Graft-vs-host-like reaction)
$Eache B3 (Mcknight S, 1991; Papp 5.

19 rjo o%
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1992; pelletier, &, 1986; Peter &, 1993
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£ ol A7ARe} YA gt e ¢ &
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1988,1991: Rossert & 1991; Stow %, 1972),
o] TR APFEAN FA &Y FAESS
G 25~60% F= ZHIARZIoe dF Ex

(Dieter 5 1983: Thaxton # Parkhurst,
1973)9F Azl 2o wWed 54 e
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(humoral immune response)g ZAAZITHe
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olo] BRI ZFoll #AIRle] FoahA 2 F=ol
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o] PHA 2 PWMel tigh v A Ee] FAuke-S
&t 50% HA= dAXNFHthe E3(Gaworski®t
Sharma, 1978: Hultman® Johansson, 1991)
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1981 Pusey &, 1983). Ochel 5(1991)& IL-
49 U3 FAE 2 Fo nhg-20] FALIH EF
IgE v=v ¢43], a2ln 84 IgG, 5= #¥&
Ao g Z7} dA gty Rusla o

FLo] Ao R =29 YES A HIAS
o lM = [L47} F88 48 315, YA Yol

-37-

A e IL-284F IFN-r, DTHo| #d3l=
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3, IL4 2 IL-58M #oddles Ty, CD4' T
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