
TOXICOLOGY I -POSTER 

EFFECTS OF BENZO [a] PYRENE, 2-BROMOPROPANE, PHENOL AND 
2,3,7,8-TETRACHLORODIBENZO-p-DIOXINON 

PROINFLAMMATORY CYTOKINES GENE EXPRESSION BY MICE 
SPLEEN CELLS 

Ho-Jun Kim', Kyu-Shik Jeong ^ Bil-Na Kang', Sang-Joon Park', Sung-Ho Kim\ Si-Yun Ryu' 

'College of Veterinary Medicine, Chungnam Nalional University, Taejeon, 305-764, Korea 

^College of Veterinary Medicine, Kyungpook National University, Taegu, 702-701, Korea 

'Genetic Resources Center, Korea Research Institute of Bioscience and Biotechnology, Taejeon, 

305-350, Korea 

''College of Veterinary Medicine, Chonnam National University, Kwangju, 500-757, Korea 

Introduction 

Since the immune system responds lo variable foreign antigens, it has been presumed that 

environmental contaminants may affect on the immune function. Until recently, many studies 

showed that 2,3,7,8-tetrachlorodibenzo-p-dioxin, benzo[a]pyrene, 3-methycholanthrene cause the 

impairment ofthe immune function'"^ The immune response is regulated by cytokines. Because 

multifunctional cytokines such as interleukin-1 (IL-l), lL-6, interferon gamma (IFNy) and tumor 

necrosis faclor alpha (TNFa) are characterized as a primary mediator of the acute inflammatory 

responses, they also have been known as proinflammatory cytokines'. In this study, we 

investigated the effects of pollutants on proinflammatory cytokines gene expression in mouse 

splenocytes. 

IVlaterials and Methods 

Culture conditions: Single cell suspensions from mice spleens were washed in RPMI 1640 (Gibco 

BRL), and resuspended al 5 X 10* cells/ml in RPMI 1640 medium containing 10% FBS (Hyclone), 

200mM L-glutamine (Sigma), 50mM 2-ME (Sigma), and Img genlamicine (Gibco BRL)/100ml 

medium. Cells were eiiher left unstimulated, stimulated wilh anti-CD3 or Irealed wilh anti-CD3 

plus benzo[a]pyrene (B[a]P, Sigma), 2-bromopropane (2-BP, Tokyo Kasei), phenol (Sigma), 

2,3,7,8-letrachlorodibenzo-p-dioxin (TCDD, Supelco). 

Quantitation of IL-2: The protocol to quantify immunoreactive murine lL-2 was according to 

Schumacher el al.'" Anti-lL-2 monoclonal antibodies and murine recombinant lL-2 were obtained 

from PharMingen (San Diego). 
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Proliferation assay: Following incubation for 8 h, cell proliferation was determined using the MTT 

assay. 

DNA agarose gel electrophoresis: The protocol lo extract DNA was according lo MePmerv et al." 

DNA was electrophoretically separated on a 1.5% agarose gel containing 1 pg/ml ethidium 

bromide 

Extraction of cellular RNA and RT-PCR: Following incubation for 18 h, tolal cellular RNA was 

extracted using TRlzol Reagent (Gibco BRL) according lo the distributor's manual. Reverse-

transcription reactions and PCR for lL-1, lL-6, IFNy and TNFa were performed using the RNA 

PCR kit (Takara Shuzo Co.). The relative density ofeach band was determined by scanning with 

laser Computing Densitometer and ImageQuanl program version 3.3 (Molecular Dynamics). 

Results 

Figure 1. Effecl of pollutants on cell proliferation. Cells were treated for 8h wilh anli-CD3 (+), 10" 

•̂M B[a]P plus anli-CD3, 10"'̂ M 2-BP plus anli-CD3, 10''̂ M phenol plus anli-CD3, lO'̂ M TCDD 

plus anti-CD3, or were left unstimulated (-). Allhough the effect of pollutants on cell proliferation 

was higher than the baseline level of vehicle-treated group, no significanl differences detected 

between the pollutant-treated group and the vehicle-treated group. 

Figure 1. Figure 2. 
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Figure 2. Effecl of pollutants on apoplosis. Mouse spleen cells were exposed for 8 h to anli-CD3 

(b), 10'*M B[a]P plus anti-CD3 (c), lO'̂ 'M 2-BP plus anli-CD3 (d), lO'̂ M phenol plus anli-CD3 (e), 

10 ' 'M TCDD plus anli-CD3 (0, or were left unstimulated (a). Exposure lo B[a]P, 2-BP, phenol and 

TCDD resulted in a characteristic DNA ladder formation, whereas fragmentation on unstimulated 

cells was absent and anti-CD3 stimulated cells resulted in substantially less DNA cleavage. 

Variations between each pollutant-induced DNA cleavage were not significant. 
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Figure 3B 

Figure 3. Cytokines gene expressions in response lo pollutants. Cells were left unstimulated (a), 

stimulated with anti-CD3 (b), exposed lo anti-CD3 plus lO'̂ M B[a]P (c), 10"V 2-BP (d), 10"*6M 

phenol (e), or lO'̂ M TCDD (f) for 18 h. Relative induction of cytokines gene is expressed in 

comparison to an anli-CD3 stimulated conlrol (B). A Isl panel; IL-ip, A 2nd panel; lL-6, A 3rd 

panel; IFNy, A 4th panel; TNFa, A 5th panel: P-actin. 

As shown in Figure 3 and 4, B[a]P plus anti-CD3 caused no significant change in cytokines gene 

expression. In contrast with the effecl of B[a]P, 2-BP plus anli-CD3 decreased TNFa gene 

expression, and phenol plus anli-CD3 diminished IL-1, IL-6 and TNFa gene expression when 

compared lo those of the vehicle-treated cells. TCDD plus anli-CD3 showed a tendency to 

enhance the IL-6, IFNy and TNFa gene induction, whereas it inhibited lL-1 gene induction. 

.4.5 

Discussion 

Previous investigations have showed that B[a]P decreased lL-1 and lL-2 production"'^, and 

increase lL-6 production^. However, we observed that B[a]P did not aller the proinflammatory 

cytokines gene expression by spleen cells at lO'̂ M concentration. We think that this discrepancy 

may due to differeni ofthe used cells and T cell stimulant such as anti-CD3. 

Effecis of TCDD on cytokines production appears lo be very complex and sensitive to 

experimenlal differences and stimulation of cells investigated by different groups expression'''*'^. 

The present study has extended some of these previous findings and showed that TCDD plus anli-

CD3 upregulate IL-6, IFNy and TNFa gene expression, and downregulate lL-1 gene expression. 

To our knowledge, little is known aboul the effecis of phenol and 2-BP on cytokines production by 

mouse spleen cells. Here, we have demonstrated that phenol downregulate lL-1, lL-6 and TNFa 

gene expression, and 2-BP suppress TNFa gene expression. We cunently have no explanation for 

these resulls, although they were repealable findings. 
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