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Abstract — In this study, we have investigated the effect of Biphenyl Dimethyl Dicarboxylate (DDB), a
synthetic analogue of Schizandrin C isolated from Schizandrae Fructus on cytochrome P, 1A1 and 2B1,
and the protective mechanism against CCl,-induced hepatotoxicity in rat liver. After DDB was administered
into male rats for different periods of time (1~7 days) and with different doses (25, 50, 100 and 200 mg/
kg), mRNA levels of CYP1Al and CYP2B1 were measured by polymerase chain reaction (PCR) and
assayed the activities of CYP1A1 specific ethoxyresorufin-O-dealkylase (EROD) and CYP2B1 specific ben-
zyloxyresorufin-O-dealkylase (BROD). DDB treatment resulted in increase in CYP2B1 mRNA level and
BROD activity, whereas there was no change in CYP1A1 mRNA level and EROD activity. This effect of
DDB was time-and dose-dependent and reached maximal level by 3 day and 200 mg/kg treatment. In add:-
tion, rats were pre-treated with DDB at doses of 25, 50 or 100 mg/kg daily for 4 days, 3-hr after final treat-
ment on the 4th day, CCl, 0.3 mi/kg was intraperitonially injected into the rats to examine the effect of
DDB on CCl-induced hepatic injury. Serum levels of ALT and AST were determined and histopathological
examination was done in rat liver. Furthermore, we have measured hepatic microsomal malondialdehyde
(MDA) level, a parameter of lipid peroxidation. Based on serum ALT level and lipid peroxidation, pre-
treatment of DDB, 50 mg/kg appeared the most protective effect against CCl,-induced hepatotoxity. These
results indicate that DDB stimulates CYP2B1 mRNA level and BROD activity in time and dose dependent
manner and suggest that protective effect of DDB on CCl -induced hepatotoxicity may be mediated
through free radical scavenging.

Keywords [ Biphenyl Dimethyl Dicarboxylate (DDB), CYP2B1, CCl-induced hepatotoxicity, benzy-
loxyresorufin-O-dealkylase (BROD), free radical scavenging.
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Fig. 1—Structure of dimethyl 4,4-dimethoxy-5,6,5',6"-di-
methylenedioxy biphenyl-2,2'-dicarboxylate (DDB).
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Table I- Primer sequence

94°C
72°C

denaturation 10sec

post-elongation 10sec
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tionA A FE3] WhEHEE ¢t ¥ methanol 400 W
Z 718l wkg-8 FAAFTE 800 gollM 1083 AAF

=3 & L= [e]
g3t & Aeas
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protein assay kits AREEl] SAs3ich

EAIXE| - J8d9e] ATl unpaired student's
t-tests ARE3IQl o, p<0.05 FFol3lolA ol dE
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WEE
3 ALT ¥ AST 83 -DDBS 54 H34d

342 NP Sisjol vhAle) oRd 24417 Fof
syguos Y dNg AH, I ALT

Primer bps GC Content (%) Sequences
CYPIAL-FP 20 55 5-CCATGACCAGGAACTATGGG-3'
CYPIAL-RP 20 55 5 TCTGGTGAGCATCCAGGACA-3'

Table II - Primer sequence

Primer bps GC Content(%) Sequence
CYP2B-FP 20 60 5-TCACACCGGCTACCAACCCT-3'
CYP2B-RP 20 60 5-CTGTGGGTCATGGAGAGCTC-3'
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Fig. 2 — Effect of DDB on CCl,-induced serum ALT level in
rat. Each value represents mean = S.D (n=6-9).
* Significant difference from control group (p<0.01).
**Significant difference from CCl,-treated group
(p<0.01), ***Significant difference from CCl,-
treated group (p<0.001)

SERUM AST laval

CCi4,03 D25+CCla
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Fig. 3 - Effect of DDB on CCly-induced serum AST level in
rat. Each value represents mean + S.D (n=6-9).
*Significant difference from control group(p<0.01).
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Fig. 4 — Effect of DDB on CCl,-induced MDA level in rat
liver microsome. The rats were pretreated with
DDB(D) 25, 50 or 100 mg/kg for 4 days, 3 hrs after
final treatment on the 4th day, CC1,(0.3 mi/kg) was
intraperitoneally injected. Each value represents
mean * S.D(n=6-10). **Significant difference from
control group (p<0.001). *Significant difference
from CCl,-treated group (p<0.01).
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Fig. 5—Time course effect of DDB on CYP2B1 mRNA
expresson in rat liver microsome. The rats were
treated with DDB (200 mg/kg) for 1-7 days and
then processed for RNA extraction and RT-PCR.
Each lane represents RT-PCR products of B-actin
and CYP2BL. lane 1: control, lane 2: 1 ¢!, lane

Y ,lane4:3 ¢ ,lane 5:5 U | lane 6: 6 & |
lane 7: 7 ¢

Table I - Effect of DDB on serum ALT level in rat
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, DDB 25, 50 mg/kge] #5Foi= CClLA

Treatment (mg/kg) ALT level(U/L)
Control 52.7 © 199
DDB (25) 30.1 £ 3.6%*
DDB (50) 25.1 = 5.3%%
DDB (100) 277 £ 6.7%*
DDB (200) 278 *© 6.7*

2] (0.3 ml/kg, ipel 98 Z7Fe MDAEEES 49
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Each value represents mean = S.D (n= 6-10).
*Significant difference from control group(p<0.05).
**Significant difference from control group(p<0.01).
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Table IV — Effect of DDB on serum AST level in rat
Treatment (mg/kg) AST level(U/L)

Control 1199 *+ 224
DDB (25) 113.7 £ 6.4
DDB (50) 97.2 £ 9.2%
DDB (100) 91.1 £ 9.3**
DDB (200) 100 = 18

Each value represents mean®eS.D (n= 6-10).
*Significant difference from control group(p<0.05).
**Significant difference from control group(p<0.01).

Table V — Effect of DDB on malondialdehyde(MDA) level
in rat liver microsome

Treatment MDA level
(mg/kg) (nmole/mg protein)
Control 0.16 * 0.046
DDB (25) 0.09 = 0.019*
DDB (50) 0.16 * 0.063
DDB (100) 0.17 £ 0.043
Each value represents mean = S.D (n= 6-10).

*Significant difference from control group(p<0.05).

123 45

CYP 2B1
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Fig. 6 — Dose response effect of DDB on CYP2B1 mRNA
expresson in rat liver microsome. The rats were
treated with DDB 25, 50, 100 or 200 mg/kg for
four days and then processed for RNA extraction
and RT-PCR. Each lane represents RT-PCR
products of B-actin and CYP2BI. lane 1: control,
lane 2: DDB, 25 mg/kg, lane 3: DDB, 50 mg/kg,
lane 4: DDB, 100 mg/kg, lane 5: DDB, 200 mg/kg
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7-ethoxyresorufin-O-dealkylase(EROD) % 7-
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Fig. 7 — Time course effect of DDB on BROD activity in rat
liver microsome. The rats were treated with DDB
(200 mg/kg) for 1-7 days and then processed for
microsome extraction and BROD assay. Each
value represents mean = SD(n=6-10), *Significant
difference from control group(p<0.05). **Signifi-
cant difference from control group(p<0.001).
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Fig. 8 — Dose response effect of DDB on BROD activity in
rat liver microsome. The rats were treated with
DDB 25, 50, 100 and 200 mg/kg for four days and
then processed for microsome extraction and
BROD assay. Each value represents mean * SD
(n=6-10) *Significant difference from control
group (p<0.01). **Significant difference from
control group (p<0.001).
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