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= Abstract=
HgCl: Dysregulates the Immune Response of Balb/c Mice

No Suk Ki', Dai Ha Koh', Chong Suh Kim?, Jung Sang Lee’,
Nam Song Kim’, Hwang Ho Lee?

Department of Preventive Medicine', Department of Microbiology?
College of Medicine, Chonbuk National U niversity

The studies reported here were undertaken to investigate the effects of mercury
chloride on immune system of Balb/c mouse employing a flexible tier of in vitro and in
vivo assays. Mercury chloride inhibited the proliferative responses of spleen cells to
lipopolysaccharide, pokeweed mitogen, and phytohemagglutinin as a dose-dependent
manner. This inhibitory effect was observed not only when HgCl: was added 2nd or 3rd
day of 3 days culture period but also when spleen cells was pretreated with HgCl2 for 2
hours. Mercury chloride, however, potentiated the production of IgM and IgG from
spleen cells. During the HgCl> administration by drinking for 3 weeks, the weight gain of
mice was significantly blunted than that of control group mice, while no overt signs
related to mercury toxicity were noted in any mice of experimental group. There was no
change in thymus and spleen weights, and in histological findings of kidney, bone
marrow of femur, thymus, spleen, and popliteal lymph node after 3 weeks of mercury
exposure. However, HgCl: induced a significant increase of total serum IgM, IgG
including IgGi, IgG= and IgGa, and IgE in Balb/c mice. Treatment in vivo with anti-
IL-4 monoclonal antibody significantly abrogated the HgCl-induced increase in total
serum IgGl and IgE. Whereas HgCl: potentiated total serum IgM and IgG, there was
no difference in total serum hemagglutinin to SRBC (Sheep Red Blood Cell) between
experimental and control group mice when these mice were immunized with SRBC. All
these findings observed in Balb/c mice suggest that mercury perturbates well-
orchestrated regulation of immune responses before developing histopathological
changes in lymphoid tissues.
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A =
T A, lee H 47l 59 37

e 2 ApedA o] 28t 2 (mercury chlor-
ide)}2 2 e A7 BAE Fogon,
w2 AgelA g8A 524 F MR 298 A
o} shtolrh &L Ak F oSt o g o) 8F
I .9len oo Mg FEFE JoIIVE Frt
(Key %, 1977; McLaughlin 5, 1980 Snodgrass
5 1981 ; Wide, 1986). 2552 21 3H4 Wl
A oo A&ReE wad An HAsE 2
2AEe AYH F534 7o) B fA15e @
3 Akl el 23 S eg ez AES
A woldd4 (biological food chain)}E %3t 714
Aol xo g FEEc}(Clarkson, 1972; Mail-
man, 1980 Goyer, 1991). Ak o] F 2]
o8t g7 e gL Az FUtE A e, 53] 4t
Qoo J3ho] B 3719} 2Tl §719L0]
A5 A7 1950 Aol &) Niigata 2] ol A
WA=l A9 Minamata® (Joselow 5, 1972;
Grandjean, 1992)2 2534 d)Aite] & & o}
AN A AL olF F£LF T uiF AANE
Eejgd ezl uf glch
T2E5E A3 AA7IA Y AF= FE A
Mol WelHe) 714, 71%5A Fohe} tiBo] 4
A o9 FAFrel AT A
A 8 2 B edrtd 3FE & Holr}
(Wojtalik, 1971: Rustam 5, 1975 Donaldson 3}
Gubler, 1978; Roles =-, 1985). %Eﬂf’ﬂ ol 2] A
of $2& v 23 4% 7 e EAlo] WA
U)X G #I ATE0] o] FIAL Ue
AAoltt. %9 ey EAELS HAA
5288 el A B 1A o] 9’3 52 A
A& 7+AaAZ1tk (Hemphill 5, 1971; Koller 2}
Kovach, 1974; Koller 5, 1976; Faith 2} Moore,
1977; Luster 5, 1978 Blakley &, 1980; Blakley
9} Archer, 1981). A FEo & Fro &8
D77 w2 AN 23RS o YA E

2

37} 2ol 2.3 (Koller, 1973)% glo}h. 18]
v A 7EA 9] o F-E-o] AT 2ol Al o]
FSAFFES AL E 3 AppHg A3k o
-—IL??_ 7E (Hirsch 5, 1982; Bellon 5, 1982; Sap-

%, 1982 Chalopin 3} Lockwood, 1984; Aten
%, 1988 ; Pelletier 5, 1988; Goldman 5-, 1991)o]
3, 4¥-9 A4AE (Koller, 1973 ; Spyker, 1975;
Ohi 5, 1976; Blakley 5- 1980)uke] ~22] wHY
A dFATE B yslyS B ohel Z
7FA 8] HY7s FALE T Zd gE WY
Ao &4-& HrIgE A4t B A= A9H#
W 2 A HE5E& dAH e SAFeZ 4
F2o] nh-20] HAA o v A& F S T3
7] S1sle] AAjstgdch

NEHE o Y

1. M

ot

2

A% 3535 Balb/c "H-2E FE3tetd T4
Az Fe 79t AEostr =g o
who)stwAl o] AP FE ARGAld A Ao AL4-
37] A Aol x 35 E9t 27 AP H Y
AR FA 3 AL RS FEehdA ASAIR

2 got 2 &5

(popliteal lymph node assay)

PLNA 7} 420 o] &4 B =)= HA A 5
FTo WS AEL} vkl AHubA]l 7hpA
$22 uloddic}l:= B 7 (Gleichmann, 1981;
Gleichmann 5, 1984; Pelletier %, 1985 Hurten-
bach &, 1987; Kamm ller 5, 1987)5 #2}5}o]
Balb/c =h-§-29] 2o 7} ¥ & GolR L
A} Stiller-Winkler £-(1988)2] widlol] wiz} <9}
dzy AAstder. 2718k, e
(HgClz, Sigma)< Dulbeccd s phosphate-buffered
saline (PBS, GIBCO)ol| o] o=} w3t 3 =
F29 & 53 F3lo] 0.0 F FAIA
o} o]af 22 kL2 0, 15, 30 ® 6002 2H,

=3 O
=38



7t & 6~8 59 ¢ 27t 4vte oz T3
gt $&e FAE 69 Fol vhEAE o2
3l ASE IR FPA I FH¢S
YL A& 7 249 FAF 33aA
2A43skc) &9 4Z2H FAAFE F=
YA FA g AfS &9 =zH F
Av 2 FA 8k}

wy ol
L

3. HIBAZ

AF 6~83% 917 Balb/c "}$AE oHE
ulZ sl A AELZE QYA F FFHeR

B4g HAEsidch. 1 F wAE I RPMI

1640 (G1BCO) vf#| o] A teasing JF vh-5- 2 ¥-5-9F
AANAA 7S A ZAE A 93 Az BFY
& ¢dglc} o]F RPMI 1640 WX 2 13 4AIA)
g ¥ A AA £ (hypotonic shock)e 3 AP T
£ AAX7IZ A7) AT Ze e Al
F59-& odo] RPMI 1640 vj x| 2 3 3] YAIAH
3§ A zajetd o Ao uie}l 283 FEI}
HEE 243l Ade] Abgstglch. A Eafokl
2 RPMI 16408 %9 fetal bovine serum (FBS)
10%, #YAIZ 100 units/ml, ~EF Eujo]Al
100ug/mé, L-glutamine 2mM @ 2-mercaptoethan-
ol 5 X 10°M o] H =2 s¢ic}.

AlH}
-l

Oy
oto

4 gz=3

FEA A W HEZP FAHEEL flat-bot-
tomed 96 well microculture plate (Nunc, Denmar-
KE ol&3tg o, vl EE A Znl oul =)o
2% 100 cell/me 7} | =5 H-FA1A 35 ksl
)} AFAdF ez AJF AHAFE2 lipopolysac-
charide (LPS, 8ug/ml, Sigma), pokeweed mitogen
(PWM, 1ug/me, Sigma) =+ phytohemagglutinin
(PHA-P, 4ug/m¢, Sigma) S22 uv|AAE(Q X
105 cells/200 x 0 /wel)9] F2]-& F=3lg) A
v 37, 7HE 5% CO: v F7] el A 347k A
A1zt et oldf hofRt Fxe] & wjeF Y]
ZF, wlek 3k 2907k L wfoFEut 1Y%t v

A Zel| &A1k S H (wel)F 0.54
Ci#} *H-thymidine (3H-TdR, specific activity 2.0
Ci/m mol, New England Nuclear, MA)-& vl o}&
X 18 A7} A 9| pulse &+ F multiple cell harvester
2 A25 g3} 3H-TdRe] Y372 DNA
ol incorporation® A EE liquid scintillation
counter (Packard Tri-Carb 460C, )& o]-£3}o
24 3l tH(Gaworski &+ Sharma, 1978). &3+ A
Aol 0] Ed A vl AF-E el
27] $15pe] Al Eojapl Aol - 5A17 wl AL
E 2417F B9t o259 HgCL2 37C, 75 S
% CO2 v F7) A AAX3E F H=ZF S8
< A3 5 AXA v A EE v EA
(mitogen)>. & A}5-8}7] Aol 37T o RPMI 1640
AR 33] A A 0w, SRS o
A 71 A% o) £A314H(O0'Gorman 3}
Oger, 1989). ¥]AA) 22] FAuhg H = Aj )
g WES 4] Ashed The TAA @
2} % control & FA)3lc).

cpm of mercury exposed,
mitogen-stimulated cultures « 1o

% control =
cpm of nonexposed,
mitogen-stimulated cultures
5 EZFe| gHMLts

ToA Aol 2 JEF2 FA YA flat-
bottomed 24 well culture plate (Nunc)& o435}
) ZA| ZE A ol ol 2] o) 2.5 X 106 cell/ml/wel-
1o] El =23}l HgCL(107" 2 107 M) &) 5} el
A gAY L2 A7 A5 PWM (1kg/ml)
22 AEE AS3 FAYLE FEshdch
BIZAAEE 37, 71 5% CO:z vllef7|e| X 7
7h vkt F R A A& st v A A
el &A= vl-$29] 1gM 7} 1gG &8-S en-
zyme-linked immunosorbent assay(ELISA)Z &
A3} (O’ Gorman 3} Oger, 1989). »] A4} £.2]
FA Y AFgel P A E 729 G ohg Tl
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w2} % control & FA) 81T}

Ig level of mercury-exposed,
PWM-stimulated cultures
% control = x 100
Ig level of nonexposed,
PWM-stimulated cultures

A% 655 47 Balb/c vhg-2ol 20] 0.5
N

i =)
mM 5&%% 12k FR/TE SETEIFL T

3w, a2 vhldE A4 14 2758
S 5852 TFsHth sh}e polycarbonate 3%
o 8o wa} Sute] == 10vt=] 9 “}—?—/‘E
AHg-8kodch ’%@EEJ Azt ¥ $Ep
zE SAs 2 aF 35T U]’°’\E
A e E wtF 3}l A ’ﬂ’éi?‘}i A ste] 3 QA

i

a2

l

28 o] 35 F g2 2 AYT opp2e]
FAS WA A2 b AAA AA2AE

A 783 gy PBS (Phosphate Buffered Ealine)ol]
g2 o2 g2 A6 AL o] 831
Zzve) FAE A AFE S A A

23tk
8 REAA 0| A WS Bz

matoxylin-eosin) <344 5} Zz,zz};q r@;‘z]._g._?_g_
aanl4 ez Bastolch old AR 22
2 wshs Bk,

o ¥¥ HeZzEe 5%

2e%o] 37 F 2T L AYF ohesd
¥ A9 F2 89 & ELISA 2 233l
YT o2 A T oA HYE=

24 2r s st 2R o ¥4
HAZZEY e HE o34l gdet %
control & EA| 3t}

serum Ig level of experimental mice
% control = - X 100
serum Ig level of control mice

10. 43%01 oF2Aofie] IL-4 0l CHEH S| £0d

FeFo] uhg-2of gloiA IgE H IgGr 349
Z7}e] TL-47} #Fchs 3.7 (Ochel 5, 1991)
£ FArste] ABdisw o s v St
Z2RE Fopd [L4d U @&
oclonal antibody, 11B11, Rat IgGi) 2@ DNP (Din-
itrophenyl)ell tH gk SHZE &4 (J4-1, Rat IgGn) S
g 3EA TUA o AFF wh-FL2el 2

Fe 1mg ¥ B FAslgch 2574 35 F
T ulg~0 ¥ 1gGr % IgE =S ELISA

Astedct. olml A o] & A ol ¥
A&7 A3} 7o) BAI8IE

2 84 (mon-

B & -l\‘
l‘lr _ll)h

o
[
2
o
il
@
oo

1. 55

>

SRl 25 F fET AU e |
X 105 SRBC/0.2ml & w]g o] Fabsto]
A
3l AL ¥ F 56C FEFEoNA 30
7+ 2 AE w5317 o} Eidinger 2} Pross
S(1967)9] "ol whe} =7 ART 74 7
suie]e] whg29] SRBCe & FA7E 54
slge}. a7 & A] V-shaped microtitration
plate (Flow Laboratories, Virginia)g ©]-4-3t%1.%
o] 849 5t 2 x 108 SRBC/mt & 3lgic). 2-
mercaptoethanol o] th&F 71 735Ad-& o] -3}
195 2 78 FA7E SH sk =3 FIT v
S0 AL T 4lolM 8 IgM ¥ IgG
&S ELISAR FA3sle 5259 vhg-
SRBC ol o3t &l 71e} "4 1gM ! IgG ;}aour
o] A& vl
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12. ELISA

V1A 3 v oF AHA o Y 33 9] immunoglob-
ulin §reF2 ELISA plate(Costar, MA)E ©]43}
of o]F FAstsch. o] o A&7 A 13} AA =
71 & 3 ol-$-2 IgM 34|, 71E 3 o2 1eG 8}
A, 7tE & vb¢2 1gGr A, JHE & vk
IgGx A, 7}E 3 o922 1gGn 84|, 715 3}
b2 IgGs A R Hek & v IgE 84 5
o]z, A2z} A& peroxidase’} 27 (conju-
gation)¥l W & np-&-A IgM 3], Wk 8} wlg-
2 1gG 3Al, Hek 3 vp$- IgGr A, Hek 3
b2 IgGn A, HoF 8 vk [gGo A, W
ook 3} v}~ IgGs A 2 Y E I “]"cr""‘ IgE 3}
A Foldr}. o]F e BT Serotec(Kidlin-
gton, England)2.2 ¥¥] 7]l3lg o}

13. EAIXZ

2 AP 7Y Aol HAA7 ¢ A&
g+ A4 718 t-test o] giTh

aEdH
1. Balb/c OS2 &2t 2=H £

Balb/c mh-§-22] ol it HH-SA S Yol
IR} &9 F=A SHE AAsid o 29
Balb/c vl @& Fxo| 20 disle] A
o] ub$-& Holx] oFgkA|T (60 /50 2L of
PBS)ell disilA 4.569 &9} H=ZA FAATE
ey cH(d D). 0|3 A £ Ade) A
gt Balb/c wh§-27) &9 FE weps= o
25 AR AT 7P4XNL He AT
Balb/c v}h-9-2F diA2 2 & 22 HY 54
o #gk ‘5?-7} Fo 3-8 2] gt

20| HIZM 22| M S0l DIX=

o

A EvfoF A7I1ZE T L vIRA Ee 2F
A1Z & o v]EA2] FqFell BAIYO] v A £

6 -
x S
Q
=
£ 4
=
=
D 3 -
g -
2
T 27
] -
0 -
0 15 30 60
HgCly(ug/50ul)
’ Fig. 1. Primary popliteal lympe node reactions to

HgCl2 in Balb/c mice. Groups of 8 mice were injected
s.C. into right hind foot-pad with either PBS alone or
increasing concentrations of HgCl2 in 504¢ PBS on
day 0, as indicated. The PLN weight index was deter-
mined on day 6. For each group mean values + SEM
are shown. Within each group the response induced
by ng+ were compared to the PBS response, and
the statistical significance of the difference was cal-
culated;* p < 0.001.

FA T T2 FEo EHoE A ).
10~ 8M T A £ FA] 5o J3E v
A ZHert 107°M $2& 278 A3 A4
2 AER 1 F280] o}F AYH(2dY 2).
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A o] Ay Qe HEF I E 529 Fah4

o] vepd-& ojn]gic}.

A BRANA v A o)
A X3 F v AA £ FA)ukS
H A 25 AA X312 kg w9} o} F FAIEH
AFGE AR 3). F, Holx JZFo) g
T AP S2HE-L nrgAEYgLe o 5
pibR=0



120 1
1 | .rs
100 O pwn
= pua
80 -
3
=
5 60
(&
®
7 T
2c - E
] = =

-8 -7 -6 -5
HgCls(log M)

Fig. 2. Proliferations of mitogen-stimulated spieen
cells exposed to various concentrations of HgCl:
throughout the culture period in 3 days culture. Val-
ues are expressed as percentage of the control re-
sponse induced by mitogen in the abscence of mer-
cury. Each bar represent mean + SEM from 5 mice.

Table 1. Proliferation of mitogen-stimulated spleen

cells exposed to various concentrations of HgClz for .

the last 2 days in 3 days culture period®.

HgCl: (Log M)”
-8 -7 -6
LPS 83° 55 5 0.4

Exp. 1 PWM 79 52 17 3
PHA 51 38 13 3

LPS 95 71 8 1.5
Exp. 2 PWM 83 57 24 4
PHA 109 59 26 11

Mitogen

a) Culture of 2 X 105 female Balb/c spleen cells were initiated -

in the presence of mitogen.

b) Indicated concentrations of HgCl: was added into the cul-
ture at 1 day after initiation of culture.

¢) Values are expressed as percentage of the control response
induced by mitogen in the absence of mercury.

3. 20| H|FA|Ze| Exdiiof] OX|l= E&

=1

rr

yv

3}

Sgo] APBANA YZTY FAS
ohe} #AASE AAsHER o]

g

I~

Table 2. Proliferation of mitogen-stimulated spleen
celis exposed to HgCl: for the last 1 day in 3 days cul
ture period®.

HgCl: (Log M)?

Mitogen
-3 -7 -6
LPS 979 64 9 4
Exp. 1 PWM 94 63 20 4
PHA 93 27 18 3
LPS 82 61 12 2
Exp.2 PWM 84 81 26 .1
PHA 73 67 2 9

a) Culture of 2 X 105 female Balb/c spleen cells were initiated
in the presence of mitogen.

b) Indicated concentrations of HgCl: was added into the cul-
ture at 2 day after initiation of culture.

¢) Values are expressed as percentage of the control response
induced by mitogen in the absence of mercury.

Table 3. Effect of HgCl: pretreatment on prolifer-
ation of mitogen-stimulated female Balb/c spleen cel-
ISa). .

HgCl (Log M)

Mitogen
& ~6
LPS 84Y 45
Exp. 1 PWM 59 50
PHA 63 62
LPS 73 48
Exp. 2 PWM 66 52
PHA 48 36

a) Spleen cells were incubated for 2 hours at 37¢C, either
alone or with indicated concentrations of HgClz. See Mat-
erials and Methods.

b) Values are expressed as percentage of the control response
induced by mitogen in the absence of mercury.

o] 243 AAsT 107M $2-& A1 2
AN v FAEZEE IgM 2 1gG FH A4S
A8 (1.5~2.249), 2213 107°M 4L 20%
Bx Z7HIATHRE 4).
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Table 4. In vitro effect of HgCl2 on immunoglobulin
production from spleen cells®.

HgCl(log M)

Exp. Immunoglobulin®
-7 )
1 1gG 2059 121
IgM 216 119
2 IgG 172 116
IsgM 151 126

a) Spleen cetls (2.5 X 105 cell/ml) were cultured with PWM (1
#g/ml) in the presence or absence of HgCl: for 7 days.

b) Immunoglobulin levels in culture supernatants were deter-
mined by ELISA.

¢) Each number represents the percentage of immunoglobulin
level of control culture with PWM only.

4. TR0} 0RAS| HES

A% 653 Balb/c “H2F 0.5mM F-&o0]
FHd SESEHN 32N = 2A715 =&
8] el B AFHILE AT A d=2F
vk AR 3FEE 15T 5% Wl A%
Al AFS7He B AT vhe2e 1% Y
o8] AFF7HE B 35 Foll= HET 20.68¢
I AFT 19.60g 2] A 5L eplct.

T AL F 259 whg2e 3
Hile 33 5 ddod, FEFHE v
o SET ARFL 2T o2 of Ay

= gfell H=] Sksteh (R 5).

5 $SFOF EMI HIFel BH Y BExR

of ojxl= E&

F&o] HAA o n)x]= A A Q] F3FE Lo}
Bzl o&Fo] 33 Fol F41 9 nAe 74
£ FA AT S8 23 357} R A=
Balb/c v}-9-29 FA4 L u|Ae] A FA o) ¥
3 Ao A Y (FE 6).

TR 3FF OEF, F4, 04 2 <9 Y

24 55 A2 0|59 =R Fetan)
Aoz AW As} FLFod B2 o) 27

9] 3= ek =3 AT vk ARz

Table 5. Effect of mercury chloride on water con-
sumption in female balb/c mice during a 3-week ex-
posure period®.

Mercury in Drin- Water Consumption” Percentage

king Water(mM)  (ml/mouse/day) of Control
0 3.24 100
0.5 1.73 - 534

a) Mercury chloride administration in drinking water.
b) Mean water consumption from 10 mice in a cage.

Table 6. Selected organ weight effect in mercury
exposed female Balb/c mice.

Group”

Control Exp

20.68 & 0.34  19.60 + 0.39
60.21 + 401  58.86 = 3.65

Body Wt (gm)®
Thymus Wt (mg)

Thymus Wt Index” 291 £ 009 301 £ 020
Spleen Wt (mg) 13263 + 6.51 134.09 + 3.65
Spleen Wt Index? 641 £ 020 684 + 042

a) Ten female Balb/c mice in each group fed DW (control) or
0.5mM HgCl: (Exp) for 3 wks. The results are recorded as
the mean + SEM.

b) Body weight after 3 wks exposure to mercury.

¢) Thymus weight X 1000/ body weight.

d) Spleen weight X 1000/ body weight.

Aol E B

ﬂlz“-'«

5 gl

3 HY 2 EE 5ol Bt

AN

201 2|5t &

ﬂLl

FEFAT vk Y H F2EY
= HE2T vk AR} oF 20% FE B9k
H(2¥ 3). 53] ¥ IgE9) F7h= BAEER
el9] IgE A4t IL-47} 83l B 37 (Cof-
fmann 5, 1986)E 7}elsl o o} %’—“]9\191‘:]'
gl feFo] uh$io IL-40 7 G2

. AE e o 3EA Q gd=9 o) Z}'Z}' 1

mg ¥ B FoJ313, o]o) di§ =2 DNP
HE HFE PAE FUY Pz Foisln
FoE0] 33 Fof AA IgM, IgG1 2 gE ¥%
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Fig. 3. Total serum immunoglobulin levels deter-
mined by ELISA in female Balb/c mice after 3 week
exposure to 0.5mM HgClz by drinking. All values re-
fer to pooled sera from 5 mice. Each bar represents
the percentage of immunoglobulin level of control
sera.

£ 243tk 2 A9 A 166G 2 gE F=0F
Ao ATz 2 ot A IgM FEelE
w3lr) gk (2 4). o]2g AAEL 4220)
A A ANA BAE2 polyclonal activation& f
dhste] oldlE Hol& TAHEZ FE{2 IL-44H|
71 B 9l8-E 9w’
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02 4>
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oot

ot rlo

AY A 14 2T L AIT w25 |
FAYTZ Wejata Wy 7Y Fol 4Ll
At FAS-& ETSAHAYGLE A A
AT vh-p-29] Wkl g FSHT)
< dE2T w22 AT Aol7t fiuevt 2-
mercaptoethanol WA -3 A7H(TS A=
W2 k2] o Rl WFcH(F 7). 1 A
T vhr2e ¥4 1M " g6 T8 3AE 2
I AT slelA] A IgM 7 G s == o
ZTR} 2z} oF 40% 2 14% =9t 5).
ol2{q A FLo o3l AW HY =2

£ 501 Z7bE R E $2xE 29 AA
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100 <

% Conlrol

immunogiocbulins

Fig. 4. Suppressed immunoglobulin levels of fe-
male Balb/c mice exposed to 0.5mM HgCl: for 3
weeks by twice injection i.p. of 1mg 11B11 (Rat anti
IL-4 IgG+) antibody to experimental mice on day 0 and
7 of mercury exposure. All values refer to pooled
sera from 5 mice. Each bar represenfs the percent-
age of immunogiobulin level of control(J4-1, Rat
anti-DNP 1gG1) sera.
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Fig. 5. Total Serum Immunoglobulin levels of fe-
male Balb/c mice exposed to HgClz through drinking
for 3 weeks. Mice were immunized with 108 SRBC i.v.
on day 14, and total immunoglobulin level of pooled
sera from 5 mice was assayed by ELISA on day 21.
Data was expressed as the percentage of serum im-
munoglobulin level from control (DW) mice.

g Ax g Jepdo 28y &8 PWM R
=3t AAF v A E2HE 9] IgM 2 IgG fslxq]
AAS FRAAAHE 5). AT Ee 22 3
F5d S 4AHE W AFFle 2T “}-r‘
off viste] A3 dgtont AYF v F
A 2 u)Ae) ’1‘7'“&‘3:}""‘ AAS(F 6) Bul o}
g AR, dE e T4, F4, A 2 o Y=
A o] Fetin]| A e AL T o]Ate] A s
2l okt AYPT v ¥4 WY F2EY
FEE W2TY 278 20% oA E9red)
(Z# 3) IL-4f 3 ZE Ao s A
IgGt B IgE F=+ A AAdrEo2 BEF=
DH:I% 4) a2 2 HekR 8T g &
= Aﬂt}'(.& 73} :l% 5).
“liﬂdoﬂ vﬂi HET ZAukg-2 Y79 A
B 3 E 3387 9lsle] BE s o)
= otk v EA i YT FAueS
vl SolAolx)nt FAAFA] AAH)A] Lot
= WA 2] FA &3} FAgE AolojA] A

o AEEEY wey B

Table 7. In vivo anti-SRBC antibody response of
control and mercury exposed mice.

, Antibody titer(Log,, mean + SEM ;n=5)"

Group
THA® MER-HA®
Control 69 + 0.3 1.8 £ 0.1
HgCh 6.8 £ 0.2 1.1 £ 0.1
(p>0.05) {p < 0.005)"
a) Mice drank distilied water (control) or 0.5 mM HgCl: for 3
weeks.

b) Mice were immunized i.v. with 1068 SRBC on day 14 of
mercury exposure, and antibody titers were assayed 7 days
after immunization.

¢) Total-hemagglutinin.

d) 2-Mercaptoethanol-resistant hemagglutinin,

e) HeCl-exposed group was compared with control by stud-
ent’s t-test.
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