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Abstract — Mercury is a widespread metal and consequently there are large populations that currently exposed to low lev-

els of mercury. Endotoxin is a component of the gram-negative bacteria and promotes inflammatory responses. The present

study was designed to determine the impact of mercury on lymphocytes phenotype populations and endotoxin-induced

inflammatory cytokine expressions in immune organ, spleen and thymus. Male BALB/c mice were exposed continuously

to 0, 0.3, 1.5, 7.5, or 37.5 ppm of mercuric chloride in drinking water for 14 days and at the end of the treatment period,

lipopolysaccharide (LPS, 0.5 mg/kg) was injected intraperitoneally 2 h prior to euthanasia. The dose-range of mercury used

did not cause hepatotoxicity. Mercury at 7.5 and 37.5 ppm dose-dependently decreased CD3 T T lymphocytes in spleen; both
CD4* and CD8" single positive lymphocyte populations were decreased. Exposure to 7.5 and 37.5 ppm of mercury
decreased the CD8" T lymphocyte population in the thymus, whereas double positive CD4 */CD8" and CD4" thymocytes
were not altered. Mercury altered LPS-induced inflammatory cytokine gene expressions such as, tumor necrosis factor o,
interferon v, and interleukin-12 in spleen and thymus. Results indicated that decreases in T lymphocyte populations in

immune organs and altered cytokine gene expression may contribute to the immune-modulative effects of inorganic mer-

cury.
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Mercuric chloride, lipopolysaccharide(LPS) 2 tryphan blue
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E2313dc}. cDNA= Superscript II{Life Technologies A}, USA)
2 o]gs}o] W= RI-PCRE o] 4-58lo TNF-o, IFN-y, IL-1B,
IL-12, 722 B-actin®] HHFS £t} RT-PCRY] 2312
7 5] W) Fajo] AP ZH2ke] PCR cycle ofiv}ad
B8 23 A%t PCR AN 25wl 2% agarose AE A
7193%3le] E2lskT ethidium bromide 8402 GME- 3 UN-
SCAN-IT softwareZ: ©]-831 FA|s}6i3i). 2k Alo|&E71R1e) Wl
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SAHIXzE]

zZ} Ay Aol FA A EA2 SAS statistical software
(SAS AL, USAYE o833ttt 4°219] 412 one way analysis
of variance(ANOVA)®} post-hoc Duncan's Multiple Range

Table I - Effects of oral exposure to mercury on spleen lymphocyte population

Splenocytes (x10°) per spleen expression receptor

Mercury in
water (ppm) CD3* (T lymphocytes) CD45/B220* (B lymphocytes) CD4* (T-helper) CD8"* (T-cytotoxic)
0 - 51.69+0.93 50.80+3.04 31.29+0.64 19.08+0.27
375 - 36.77+0.87* 54.11+1.01 20.55+1.19* 13.32+1.32*
0 + 50.44+1.45 51.41x0.98 30.45x0.78 20.55+1.07
0.3 + 47.59+0.64 51.87+2.30 28.75+0.55 18.93+0.53
1.5 + 46.01+1.65 51.44+1.25 27.92+1.20 18.02+0.53
7.5 + 41.91+1.81* 53.52+1.81 25.04+1.30* 14.89+0.58*
375 + 39.56+0.94%* 56.81+2.63 23.14+0.61%* 14.69+0.35*

Populations are represented as absolute cell numbers expression a given receptor.

Mean=SE (n=4).

*Significantly different from the control group (no treatment) at p<0.05.
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Table II - Effects of oral exposure to mercury on thymus lymphocyte population

Mercury in

Thymocytes (X 10" per thymus expression receptor

LPS — - -
water (ppm) CD4*/CD8* (double-positive) CD4*/CD8  (helper) CD4/CD8" (cytotoxic)
0 - 7035+9.94 9.58+0.82 3.99+0.19
375 - 67.88+1.41 741x1.10 2.31+0.22%

0 + 66.23+8.88 8.99+3.21 3.21+0.55
0.3 + 63.54+6.71 8.06+1.06 3.18+£0.19
15 + 61.08+7.21 7.63+0.82 2.91+0.32
7.5 + 70.02+£2.92 7.56+0.43 2.49+0.31*
375 + 66.23+6.21 7.05+0.69 2.38+0.16*

Populations are represented as absolute cell numbers expression a given receptor.

Mean=+SE (n=4).

*Significantly different from the control group (no treatment) at p<0.05.
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Fig. 1 - The effect of inorganic mercury on the LPS-induced expression of various cytokines in spleen. Male BALB/c mice were treated with
0.3, 1.5, 7.5, 37.5 ppm of mercury in the drinking water for 14 days. Animals were sacrificed 2 h after LPS injection. Extraction and
analysis of mRNA performed as described under Materials and methods. Each gene expression was analyzed by RT-PCR. Results are
expressed as mean=+SE (n=4). *Significantly different than the control group at p<0.05. *Significantly different from the LPS alone

group at p<0.05.
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Fig. 2 - The effect of inorganic mercury on the LPS-induced expression of various cytokines in thymus. Male BALB/c mice were treated with
0.3, 1.5, 7.5, 37.5 ppm of mercury in the drinking water for 14 days. Animals were sacrificed 2 h after LPS injection. Extraction and
analysis of mRNA performed as described under Materials and methods. Each gene expression was analyzed by RT-PCR. Results are
expressed as mean+SE (n=4). *Significantly different than the control group at p<0.05. #Significantly different from the LPS alone

group at p<0.05.
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