
Thai J Pharmacol; Vol 25: No 2, May-Aug 2003. 

RESEARCH ARTICLES 

Effect ofBarakol on Cytochrome P450, UDP-Glucuronyl­
transferase and Glutathione S-T:ransferase in Isolated Rat 
Hepatocytes 

Hemvala Chirdchupunsare', Pompen Pramyothin1
, Chaiyo Chaichantipyuth2 

1 Pharmacological Action of Natural Products Research Unit, Department of Pharmacology, 
Faculty of Pharmaceutical Sciences, Chulalongkorn University, Thailand 

2 Department of Pharmacognosy, F acuity of Pharmaceutical Sciences, 
Chulalongkorn University, Thailand 

Abstract 

125 

Effect ofbarakol at various concentrations (0.025, 0.05, 0.075, 0.10 and 0.15 mM) was 
studied directly in isolated rat hepatocytes by determining the activities of phase 1 enzyme, 
aminopyrine N-demethylase (CYP2B, CYP2C), and phase II enzymes including UDP­
glucuronyltransferase and glutathione S-transferase. The release of cellular transaminase 
(ALT,AST), the reduced glutathione (GSH) contents and the extent of lipid peroxidation 
(as indicated by malondialdehyde (MDA) formation) were also measured and regarded as the 
cytotoxic criteria. Results indicated that barakol at all concentrations studied, increased the 
activities of aminopyrine N-demethylase and glutathione S-transferase with the reduction in 
UDP-glucuronyltransferase activity. Increase in the release of ALT, AST and GSH contents 
were found only with high concentrations of barakol (0.10 and 0.15 mM). There was no 
change in MDA formation. In conclusion, cytotoxicity induced by high concentrations of 
barakol may involve the activities of certain phase I and phase II enzymes but not the lipid 
peroxidation. 
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Introduction 

Barakol is an active constituent 
found in young leaves and flowers of 
Cassia siamea Lamk. (known as Kheelek 
in Thai) (Figure 1 ). This plant has been 
used in traditional medicines treating 
many aliments such as insomnia asthma 
hypertension, diabetes and con~tipation'. 
The biological activity studies of C. 
siamea indicated a wide variety of effects 
on different systems including central 
nervous system, cardiovascular system 
and hepatic drug metabolism 1

·'. Acute 
hepatitis was reported in patients at 
Phramongkutklao and Chulalongkorn 
Memorial Hospitals in 1997 when taking 
1-4 capsules/day of C. siamea (400 m,f 
dried leaves/capsule) for 7-60 days . 
From previous studies, rats feeding with 
5% dietary C. siamea leaves for 14 days 
demonstrated a markedly increase in 
activity of phase II detoxifying enzymes, 
UDP-glucuronyltransferase (UGT) and 
glutathione S-transferase (GST) with a 
decrease in phase I bioactivating enzymes 
such as aniline hydroxylase (ANH) and 
aminopyrine N-demethylase (AMO)'. 
Subchronic toxicity of barakol in rats (30 
mg/kg/day, po, for 90 days) showed a 
decrease in CYP 1 A2 activity in both 
normal and high cholesterol conditions 
and a decrease in CYPlAl activity in high 
cholesterol diet group with no changes in 
CYP2Bl/2B2, CYP2El and GST 
activities'. 

OH 
H,C CH, 

OH 

Fignre 1 Chemical structure of barakol 
(3 cx,4-dihydro-3 ex, 8-dihydroxy-2, 5-
dimethyl-1,4-dioxaphenalene) 
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Since the effect of barakol on 
hepatic drug-metabolizing enzymes was 
studied mostly in vivo. The present 
investigation was aimed to examine the 
direct effect of barakol on phase I enzyme 
(AMO) and phase II enzymes (UGT and 
GST) using isolated rat hepatocytes as the 
in vitro model. The release of cellular 
transaminase (ALT, AST), the reduced 
glutathione (GSH) contents and the extent 
of lipid peroxidation (as indicated by 
MDA formation) were also measured and 
regarded as the cytotoxic criteria. This 
study was ethically approved by the 
Ethical Committee on Animal and Human 
Research Studies, Faculty of Pharma­
ceutical Sciences, Chulalongkorn Univer­
sity. 

Materials and Methods 

Test compound 

A stable salt of barakol, anhydro­
barakol hydrochloride was provided by 
Assoc. Prof. Chaiyo Chaichantipyuth, 
Department of Pharmacognosy, Faculty of 
Pharmaceutical Sciences, Chulalongkorn 
University. Anhydrobarakol hydrochlo­
ride solution was freshly prepared by 
dissolving anhydrobarakol hydrochloride 
in distilled water and wrapped with 
aluminium foil. 

Animals 

Male Wistar rats (200-250 g.) were 
obtained from the National Laboratory 
Animal Center, Mahidol University, 
Salaya, Nakornprathom, Thailand. Rats 
were kept for 3 days under standard 
laboratory conditions in 12 h light/dark 
cycle at 25 ± 2 ° C before the experiment 
for acclimatization with free access to 
rodent pellet and water. 

Preparation of isolated rat hepa­
tocytes 

Isolated rat hepatocytes were 
prepared using the method of collagenase 
perfusion9

'
10

• Liver cell viability greater 
than 90% oftrypan blue exclusion test was 
used throughout the experiment. Aliquot 
of cell suspension was incubated at a 
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density of 3 ml (5-6 x 106 cells/cm3
) in 25 

ml Erlenmeyer flask with the desired 
concentrations of barakol (0.025, 0.05, 
0.075, 0.10 and 0.15 mM) and distilled 
water for control group. The incubation 
was performed at 3 7 ° C for I h on 
metabolic shaker bath and gassed with 
carbogen (02 95%, C02 5%). 

Enzyme assays 

AMD was determined by measuring 
formaldehyde production 11

•
12

. Activity of 
cytosolic GST was measured spectroc 
photometrically according to the method 
of Habig using l-chloro-2,4-dinitro­
benzene (CDNB) as substraten UGT 
activity was assayed fluorometrically by 
method ofBock14

• 1-Naphthol was used as 
substrate and a-naphthyl ~-D-glucu­

ronide as standard. 

Cytotoxicity assays 

ALT and AST activities were 
determined by measuring pyruvate forma­
tion using ALT & AST kits 1

'. GSH 
content was determined by the method of 
Ellman and Jollow16

•
17 

16 
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Lipid peroxidation in isolated rat 
hepatocytes was monitored by MDA 
formation using the thiobarbituric acid 
assay18 

Statistical analysis 

Data were presented as Mean ± 
SEM. and statistically assessed by one­
way analysis of variance (ANOV A) using 
LSD test. Probability levels of less than 
0.05 were considered significant. 

Results 

Exposure of isolated rat hepatocytes 
to 0.025-0.15 mM of barakol significantly 
increased AMD and GST activities 
(Figures 2 and 3), while UGT activity was 
markedly reduced (Figure 4). 

From cytotoxic studies, barakol at 
0.10 and 0.15 mM significantly increased 
ALT activity (Figure 5) and GSH content 
(Figure 7). AST activity was dramatically 
increased when incubated isolated rat 
hepatocytes with 0.0075, 0.10 and 0.15 
mM of barakol (Figure 6). There was no 
change in MDA formation (Figure 8). 

* 
rt-

* 
* -+-

rl-

. 
0.075 0.10 0.15 

Barakol concentration (mM) 

Figure 2 Effect ofbarakol on aminopyrine N-demethylase activity in isolated rat hepatocytes. 
(N=9, *P<0.05 significant differences from the control) 
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Figure 3 Effect of barakol on glutathione S-transferase activity in isolated rat hepatocytes. 

(N=9 , * P<0.05 significant differences from the control) 
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Figure 4 Effect ofbarakol on UDP-glucuronyltransferase activity in isolated rat hepatocytes. 
(N=9, * P<0.05 significant differences from the control) 
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Figure 5 Effect ofbarakol on alanine aminotransferase activity in isolated rat 
hepatocytes. (N=9 , • P<0.05 significant differences from the control) 
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Figure 6 Effect of barakol on aspartate aminotransferase activity in isolated rat 

hepatocytes. (N=9 , • P<0.05 significant differences from the control) 
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Figure 7 Effect of barakol on reduced glutathione contents in isolated rat hepatocytes. 

(N= I 0, * P<0.05 significant differences from the control) 
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Figure 8 Effect ofbarakol on lipid peroxidation (as malondialdehyde formation) 

in isolated rat hepatocytes.(N=l3) 
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Discussion and conclusion 

In vitro experimental system, 
isolated rat hepatocytes have been used to 
investigate the direct effects of various 
concentrations of barakol on the activities 
of phase I and phase II enzymes. 
Moreover cytotoxic effect were observed. 

From the result, all concentrations 
ofbarakol induced both AMD (as markers 
of CYP2B , CYP2C) and GST activities 
while UGT activity was reduced. 
Suggesting that barakol may be 
metabolized by CYP2B and CYP2C 
isoforms. The classical inducer of CYP2B 
and CYP2C is phenobarbital19 which is 
known to accelerate its own biotrans­
formation. So it is possible that barakol 
may be a substrate of CYP2B and 
CYP2C. 

UGT activity was measured using 
1-naphthol as substrate of UGTIA6 and 
UGTlA 7 isoforms. In rats, these iso­
zymes are induced by 3-methylcho­
lanthrene which is also an inducer of 
CYPlA. Moreover, glucuronidation is 
substrate specific reaction and its rate is 
substrate-dependent 20

• From this point of 
view, 1-naphthol may not be a specific 
substrate of UGT isozymes which meta­
bolized barakol. 

All GST activities were s1gm­
ficantly increased. Conversely, GSH, the 
conjugating agent of glutathione conjuga­
tion was increased at high concentrations 
of barakol. This result suggested that 
barakol may not be a substrate of GST. 
The induction of GST activity by barakol 
needs further clarification. 

In cytotoxicity study, the release of 
ALT and AST, and GSH contents were 
increased only with high concentrations of 
barakol. Meanwhile there was no change 
in MDA formation. This indicated that 
cytotoxicity induced by barakol is dose­
dependent and may not involve the lipid 
peroxidation reaction. 

In conclusion, cytotoxicity induced 
by high concentrations of barakol may 
involve the activities of certain phase I and 
phase II enzymes but not the lipid 
peroxidation reaction. 
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