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Effect of mercury chloride on the synthesis of NO,  and ATP were observed in EMT - 6 cells
which were cultured with cytokines(IL — 1a and IFN ~ y) and various concentrations of mercury
chloride from 0.05 to 0.8uM.

Viability of EMT~6 cells were observed above 90% in almost groups. There were not
significant differences in the viability between mercury supplemented groups and control group.

It suggests viability of EMT — 6 cells were not influenced by these concentrations of mercury
chloride.

Results of the synthesis of nitrite showed significant time and group effect. There is a
significant interaction effect between concentration of mercury chloride and culture time. The
effect of various concentration of mercury chloride is not the same for all levels of culture time.
There were significant differences in the synthesis of nitrite between mercury chioride
supplemented groups and control group, and the synthesis of nitrite in EMT -6 cell by the
supplement of mercury chloride was significantly decreased in a dose — dependent manner.

Results of the synthesis of ATP showed a significant group effect, and the time main effect
and the Group X Time interaction were also significant. There were significant differences in the
synthesis of ATP between mercury chloride supplemented groups and control group, and the
synthesis of ATP in EMT -6 cell by the supplement of mercury chloride was significantly

decreased in a dose — dependent manner.
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These results suggest that the disorder of cell mediated immunity by mercury chloride could

be related to the inhibition of nitric oxide synthesis which will be caused by the decreased

synthesis of ATP.

Key words: mercury chloride, nitrite, ATP, nitric oxide
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B3t} &4 Charpentier 5(1981)2 42 2]} 9l
HellX T dupre] Yot dadiche d727E
3190 om Lawrence 5(1987) 420 23 @2
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HojF3 glot.

ol2{gt AT AIETF = E¥ Bencko F(1990) F
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Ealn qivke AR Rt op2} AEAlg, 718 A
dzxA 2 A e A F25R(EHE, 1995),
mitogen®] FF-(Dieter 5, 1983), 4FFE F
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£ 88 F U Ateta st

A, Hibbs 5(1987a;1987b)& uh$-20] th2] 4| £

ol

7 A 242 A7) ANE L - arginine s
e or gITHe AR T L - arginineo] AJ¥EU
oA tiAb2 o guanidino nitrogen®] AF}of o]3}od
L - citrulline?} F#2 2 A% += Nitric Oxide(NOY}
target cellol] tigh A =4S Yehf=d 234 <
Aehs AL S8

Nitric Oxide(NO)= A ellA o]t 9 230
&, AZAA MY AaADr s, A FE2A, A
T B9y nj g di Holrled 47 ST
M AEZHE Uehlie F ¢ Ot JlsE
AU it (Amber 5, 1988; Snyder %, 1992; Kolb
S 1992). 3 H 29| ATFoM dF5REgel FdE =
AEXET 71El 9I9AEZEZRHE A4d=E  Nitric
Oxidex= F& cytokine®] A}=5& W& 4% Inducible
Nitric Oxide Synthase(INOS)®] &A2Mgo) &) A
H Age] ¥ Al (Snyder 5, 1992). ©]o| Nathan 5
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Eagles Medium)2 37}8le] 24 well plate®] z}z}to
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W2 5% CO,, 37C ¥R 2704 vt
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ALE-A (repeated measures analysis of variance)?} Z}

A 2 4AR g A gt Cell Viabiliy(%)
@, 2T 4879 Alole Al 7R I8 2R 110 -
12 hours
AL 84 Fo post — hoc testZX] Scheffe's testE A , O 24hours
5§5‘]’ﬂt}- 100 t 36 hours
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TS

7 7 ! ;
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1Lt
7 7 g’ 7
7 7 v 7
ol R é Z
1L nl
Z 7 7 Z Z
EMT -6 A28 $e559, AzAdd) e 42 " Z g Z g Z
" / 7
& AT w1200 AZLL U 96-98%<] Z Z % Z Z
/ 7
$AE oln glod ) 4eee 94-96%, 1 M ARANGEY NG
g1 36AAE 89~94%2 HFEJTH(Table 1). 0 005 01 0.2 04
EMT - 6 A X o] J&EL2 29| Hrlakal AJ7tke] A Concentration of Mercury Chloride(uM)

Fol| wle} & W3S HolA| ekgton(Figure 1), 0.8u
M F&H b A 36X AAEES A9 BE

SN %195 B & 0n Fealy Fe 1 Vil of the T el st
w2 2} 7k xtele flAtHp>> 0.05, Table 1). (20U/ml), for 12, 24 and 36 hours

Table 1. The viability of EMT -6 cells cultured with cytokines and mercury chloride for 12, 24 and 36 hours

Culture Time(hours)

Dose(uM) 12 24 36
0.00° 97.31 & 0.81 96.63 + 1.20 94.00 + 2.94
0.05 97.78 + 1.54 95254232 93.55 + 0.99
0.10 96.02 + 1.07 95.25 & 2.32 92.28 + 1.87
0.20 96.75 + 1.79 93.97 + 2.07 92.15 & 2.20
0.40 97.45 + 0.55 95.10 + 1.72 92.05 %+ 0.67
0.80 97.82 + 0.49 95.60 + 1.08 89.50 &+ 1.29

Values represents Mean+S.D.
*:The dose represents concentrations of mercury chloride.
®:control group.
Each groups are cultured with cytokines, IL-10{40U/m!) and IFNy (20U/m!), and mercury chloride.
Results expressed %.
Over all results for the concentration of nitrite of in medium of EMT-6 cells are summarized by F-ratio of
repeated measures ANOVA(analysis of variance) as follows,
Time effects : p=0.0001,
Interactions between time and dose effects : p=0.244,
Dose effects : p=0.0464.
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2. Nitrite2| A4Alat

EMT -6 Z} | 2] ufj gy o nitrite©] Y/ F-2 ul
ok 12771 7.16~8.56uM, 241|745 17.18~22.41uM,
36AZH 27.22~3522uMe] E¥E B o (Table
2), Azke] ZAELFF nitrie Y FL ko S
7¥8ta Qtk(Figure 2). A4, 4255 nitrite
RS 2 2 AAT Aol7t UNLH (p<0.01,
Table 2), AZPA ool & F3& EAYS ol A
7h s e st Wt nitite T 2 T3t
d @3 zlo]7} I THp <0.01, Table 2). TH, 2
T2 HA7REAA tETe Bl vla] AAsHA ¥
&9 nitrite A4 o] BEE| Y3 (p<0.01, Table
2), Al 2477l HrFE 259} nitriteA)
2% Atojoll= &% —1k3-e] BA|(dose ~ dependent)=
Zashe &9 BBl YATHr=-0.92, p<0.01,
Figure 4). o3 ZAAAZL 12, 36X & vl
7 2 Ve lch(Figure 2).
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Figure 2. Concentration of nitrite produced by EMT-6
cells cultured with cytokines, 1L-1(40U/ml)
and IFNr(20U/m!), and mercury chloride for
12, 24 and 36 hours

Table 2. The concentration of nitrite in medium of EMT-6 cells cultured with cytokines and mercury chloride

for 12, 24 and 36 hours

Culture Time(hours)

Dose(uM) 12 24 36
0.00° 8.56 + 0.22 22.41 + 0.53 3522+ 1.56
0.05 8.39 + 0.29 22.20 + 0.22** 34.87 + 1.34**
0.10 8.01 + 0.29** 20.95 + 0.32** 32.22 + 1.09**
0.20 7.62 £ 0.31** 19.32 + 0.33** 31.43 + 0.64**
0.40 7.24 + 0.21** 18.34 + 0.32"* 29.04 + 0.70**
0.80 7.16 + 0.38** 17.18 + 0.46°* 2722 + 0.63**

Values represents Mean = S.D.
*:The dose represents concentrations of mercury chloride.
®: control group.

Each groups are cultured with cytokines, IL-10(40U/m!) and IFNy (20U/ml), and mercury chloride.

Results expressed uM.

Over all results for the concentration of nitrite of in medium of EMT-6 cells are summarized by F-ratio of
repeated measures ANOVA(analysis of variance) as follows,

Time effects : p=0.0001,

Interactions between time and dose effects : p=0.0001,

Dose effects : p=0.0001.

*x Significantly different from controls, p<{0.01, Scheffe's test.
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Figure 4. Concentration of nitrite and ATP in the
EMT-6 cells cultured with cytokines, I~
1(40U/m) and IANr(20U/ml), and mercury
chloride for 24 hours

Figure 3. Concentration of ATP produced by EMT-6
cells cultured with cytokines, 1L-1(40U/ml)
and JFNr(20U/m!), and mercury chloride
for 12, 24 and 36 hours

Table 3. The concentration of ATP in the EMT-6 cells cultured with cytokines and mercury chloride for 12, 24

and 36 hours
Dose(uM) Culture Time(hours)
0S¢
12 24 36

0.00° 16.31 + 0.6 18.91 + 1.47 28.09 + 1.13
0.05 13.84 + 0.33** 17.19 + 0.65** 26.41 + 1.02%*
0.10 12.34 + 0.33** 16.28 + 0.88** 19.88 + 2.58**
0.20 11.04 + 0.07** 12.63 + 1.05** 14.39 + 1.04**
0.40 11.42 + 0.58** 12.26 + 1.06™* 13.10 & 0.40**
0.80 10.94 + 0.64** 10.16 & 0.30** 8.80 + 0.74**

Values represents Mean £ S.D.

*:The dose represents concentrations of mercury chloride.

°:control group.

Each groups are cultured with cytokines, IL-1c(40U/ml) and IFNy(20U/ml), and mercury chloride.

Results expressed mM.

Over all results for the concentration of nitrite of in medium of EMT-6 cells are summarized by F-ratio of
repeated measures ANOVA(analysis of variance) as follows,

Time effects : p=0.0001,

Interactions between time and dose effects : p=0.0001,

Dose effects : p=0.0001.

** Significantly different from controls, p<0.01, Scheffe's test.
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3. ATPS| Mas

EMT -6 ATl A48 ATPZS wiek 1243k
A 10.94~13.84mM, 24X 75 10.16~17.19mM, 362
b4 8.80~28.09mMe] E¥E ol glow(Table
3), A7te) Aol wel MEY ATPAE B F716ka
SithFigure 3). AT, el TS 4
74 A3 Aol BY o (p <0.01, Table 3), Al
7o) A4S BT Fo W FL¥rs ¥
w2 ATP A7 vizxatol »j3) AAsHA W3ksip
<001, Table 3), Aok 24070 H HA7ME ¥
St ATPYAH Aloldls 883039 BA(dose -
dependen)@. 7HA8le 29 AFAdol AXTtHr= - 0.86,
p<0.01, Figure4). o]213+ 7427332 12, 36A17M =
AR veha Sick(Figure 3).

Iv. 1 &

A7 iR FeFE] JReBAE A7
A A ETA E] Me AR FALe} VA& F e
gluthathione peroxidase@/3 2] ZAx(Nielsen 5-, 1991;
Koh &, 1992), sulf hydryl(SH71 2 353 EAo) H)
gslel B9 lipid peroxidation®] Z7}(Koh F,
1992; Misra 5, 1990) S0} gleH, ol2g A+d7
A A1 A njA e 29 S48 E ¥ E
s A ocHMisra 5, 1990; Nielsen &, 1991; Koh 5,
1992).

Jei} S e se] B gl QoiAE B
A% ¥R vk Yok azke) B ATES 420
o3 Axd B 2 AWd Ao el (Koller, 1977
Blakley =, 1980; Lawrence, 1981; Dieter -5, 1983),
S8 TP V¥ FEEEC 9T VYFEINe
Wl Wak(Polak 5, 1968), BA) WS Be
GAAEG s FHeA B gAY Bk
(Castranova 5, 1980; Nakatsuru 3, 1985; Ilback,
1991), A7l Baeld SAEes Jepte
anti — nucleated antibody2] Z7l(Aten T, 1988;

Hultman S, 1988; Hultman %, 1992) $9] #3243}
e =

ol2|3t o7} APAFRELE o] AA F U]
ANHS-S A8 & glovt FAld Aste 54
T 2t3 ke AL BoFm glon, o) AFd A}

£% mitogen®] FF(Dieter 5, 1983), 4

el
ot

ABEA, S Al tig 29 5282 ofsf
aP7] el e B 2ol Fosivhe AS AlXt
a3 Aot

&9, Hibbs 5(1987a; 19870y nl-$-22] t)2lA|E
(macrophage)’t GAIE2 A& JAs] A e
L - arginine & TFFHog g3dhte AR L-
arginine©] Al Fjol|A] thAFE o guanidino nitrogen]
Abglol] oJsle] L -citrulline®t EFoz AAEE=
Nitric Oxide(NO)7} target cello] thd AES5A-E 1}
Bl b 2 A2 atee Ae S

o] AolM 2o HARAY HL=2 A}EF
Nitric Oxide(NOY= #2 2 d 7R3 = #i7ivt
AFEA}, H|g719] videl] 23Hd SA2A g
Z#AY &S AT B E 7R =4
o] mj$ e Jia4g A FEE ZcK(Snyderst
Bredt, 1992). Z2\} 3 B2 FAEE NO7F AA)
WellA] ekt 8-S gt A fd Ed=
A QgL St} &, NO& yo|¢at RE 24
he AsALEAZA AL A daixe
cytokinesol] 21 43t WA X B F47} 71E}
FZHkeol BUEE HIAE Sl 23] A=t 9
BoA APF M ENV|AE(Leishmania major,
Toxoplasma gondii, Mycobacterium tuberculosis,
Cryptococcus neoformans, Schistosoma mansoni 5)°]
U ZAE B AP EATFE Fa Aol
Al o] B A cHAmber 5, 1988; Snyder 5, 1992;
Kolb &, 1992).

AAA Y IS0 E NO= cytokinesT} 22 A
S22 o} wie)ejo} Al AR lipopolysaccharide
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(LPS), == BCG 59 98] #=%+ inducble form
(Snyder S, 1992)©.2, Nathan £(1991), Green¥} Nacy
(1990), 2] 31 Evans ‘5(191)2 ©|& AI¥4 BQe| 22
A2 A E2 o]3ta glon, HIole Wbt 5
3] & NO oAl 2 djAHER) nitrite P nitrate & 533}
o228 NO9| APE AFH o {58 4 A =t
(Hibbs 5., 1988).

B AT ME 4220] M EA w9l Fof & Lozl
the 71x4 519947 933519959 dT2 A=Y
B 2559 disll 2444 Bole Balb/c wh-20]
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o, 7F&3t 3 MZAEES A HAF FA
7o she AAIAES 5417171 HalM gt
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AA L - arginine .2 RE] NO7} AAHE AL ¥k
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Stacey(1980)L} Goyer(1991) 50| B 118 ulo} o] &
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7} (Castranova 5, 1980; Nakatsuru 5, 1985; Ilback,
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A& JAlsk=Ad) g AseEe FAE & 43
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FF FL3jHE0] AEe NOAYAEd mlAlE oYy
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o) MiRATE B3 729 T, FojAzle] @
F&o] v =4e 54 4 71HE Wolele =¥l
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V.2 <
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B3)71 918} cytokine — EMT -6 cell- NO 239 tj
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