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Effects of Chrysene on the Immune Functions in Female BALB/c Mice

Tae Won Jeon, Chun Hua Jin, Sang Kyu Lee, Ghee Hwan Kim, In Hye Jun,
Dong Ju Lee, Hemin Jeong and Tae Cheon Jeong®
College of Pharmacy, Yeungnam University, Gyeongsan 712-749, Korea

Abstract — Effects of chrysene on immune functions were studied in female BALB/c mice. When mice were treated po
with chrysene for 7 consecutive days, the antibody response was suppressed dose-dependently. Chrysene induced the
enzyme activities of CYP 1A and 2B time- and dose-dependently. In ex vivo lymphocyte proliferation, chrysene inhibited
splenocyte proliferation by LPS and Con A. Moreover, the numbers of CD4*IL-2" cells were reduced by chrysene. In con-
clusion, chrysene-induced immunotoxicity might be mediated, at least in part, via IL-2 production, and caused by mech-

anisms associated with metabolic activation.
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Fig. 1 - Structure of chrysene used for this study.
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Table I-PAH lists of IARC evaluations classified by groups

Groups PAHs

1 No chemical

2A Benz[a]anthracene, Benzolalpyrene and Dibenziahlanthracene

2B Benzo[blfluoranthene, Benzol[jlfluoranthene, Benzo[klfluoranthene, Dibenz[a,hJacridine, Dibenz[a,jjacridine,
7H-Dibenzo[c,glcarbazole, Dibenzofaelpyrene, Dibenzofahlpyrene, Dibenzola,ilpyrene, Dibenzolallpyrene,
Indeno[1,2,3-cd]pyrene and Naphthalene

3 Anthanthrene, Anthracene, Benzlalacridine, Benz{clacridine, Benzolghi)fluoranthene, Benzolalfluorene,
Benzo[blfluorene, Benzo[c]fluorene, Benzo[ghi]perylene, Benzo[c]phenanthrene, Carbazole, Chrysene, Coro-
nene, Cyclopentalcdlpyrene, Dibenz(aclanthracene, Dibenzlajlanthracene, Benzolelpyrene, Dibenzofa,elftuo-
ranthene, 1,4-Dimethylphenanthrene, Fluoranthene, Fluorene, 2- and 3-Methylfiuoranthenes, 1-Methylphen-
anthrene, Perylene, Phenanthrene, Pyrene and Triphenylene

4 No chemical

Group 1: The agent is carcinogenic to humans. Group 2A: The agent is probably carcinogenic to humans. Group 2B: The agent is
possibly carcinogenic to humans. Group 3: The agent is not classifiable as to carcinogenicity in humans. Group 4: The agent is probably

not carcinogenic to humans.
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Table II - Acute effects of chrysene on body and organ weight changes in female BALB/c mice

Relative organ weight (% body weight)

Chrysene Body Absolute organ weight
(pmole/kg) weight (g) Liver (g) Spleen (mg)  Thymus (mg) Liver Spleen Thymus
Vehicle 229405 1.17+0.03 159+7 73+7 5.11+0.11 0.69+0.03 0.32:+0.03
30 22.3+0.4 1.16=0.02 155+4 80+4 5.23+0.07 0.69+0.01 0.36x+0.02
60 22.1+x0.4 1.16+0.04 1505 67+6 5.21+0.12 0.680.03 0.30x£0.03
120 22.4+0.6 1.11+0.05 140+3 75+4 492+0.11 0.62+0.02 0.33+0.01

Female BALB/c mice were treated orally with chrysene in corn oil at 10 mi/kg once. Thirty minutes later, mice were immunized with
SRBCs intraperitoneally. The body and organ weights were determined 4 days later. Each value represents mean+S.E. of five animals.

Table III - Subacute effects of chrysene on body and organ weight changes in female BALB/c mice

Relative organ weight (% body weight)

Chrysene Body Absolute organ weight
(umole/kg) weight (g) Liver (g) Spleen (mg)  Thymus (mg) Liver Spleen Thymus
Vehicle 21.2+0.7 1.00+0.03 135+8 73+3 4.74+0.09 0.64+0.02 0.35+0.02
30 20.6+0.5 0.95+0.02 131+7 72+7 4.61+0.05 0.64+0.03 0.35+0.03
60 21.5+05 1.11+£0.04 136+9 70+6 5.17+0.13* 0.6320.03 0.3320.03
120 21.9+0.6 1.03+0.04 127+5 71+5 4.71+0.08 0.58+0.02 0.32+0.02

Female BALB/c mice were treated orally with chrysene in corn oil at 10 mi/kg for 7 consecutive days. Four days before necropsy, mice
were immunized with SRBCs intraperitoneally. Each value represents mean=+S.E. of five animals. The asterisks indicate the values

significantly different from the vehicle control (VH) at P<0.05 (*).
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Fig. 2 - Effects of chrysene on T-dependent antibody response in female BALB/c mice. (A) Acute treatment. Mice were treated orally with
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intraperitoneally. Each bar represents the mean+S.E. of 5 animals. The asterisks indicate the values significantly different from the
vehicle control (VH) at P<0.05 (¥).
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