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Abstract — The aim of this study was to investigate the protective activity of curcumin, demethoxycurcumin and bis-
demethoxycurcumin, isolated from Curcuma longa Linné, on hepatocyte injury induced by carbon tetrachloride (CCl, 10 mM),
t-butyl hydroperoxide (TBH, 0.5 mM) and D-galactosamine (GalN, 30 mM). Primary cultures of rat hepatocyte (18 h culture)
were treated with CCl,, TBH or GalN and various concentrations (0.1, 1, 10 and 100 pM) of curcumin, demethoxycurcumin
and bisdemethoxycurcumin. CCl, significantly increased the levels of lactate dehydrogenase (LDH), alanine aminotransferase
(ALT) and aspartate aminotransferase (AST). The increases in LDH, ALT and AST levels were inhibited by curcumin.
Demethoxycurcumin and bisdemethoxycurcumin decreased the levels of AST. Curcumin inhibited the increases in ALT and
AST levels induced by TBH. The increased levels of LDH, ALT and AST induced by TBH were inhibited by bis-
demethoxycurcumin. GalN markedly increased the levels of LDH, ALT and AST. These increases were significantly inhibited
by bisdemethoxycurcumin. The increase in AST level was inhibited by curcumin. These results suggest that curcumin and bis-
demethoxycurcumin have potent hepatoprotective activities.
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Fig. 1. The chemical structures of curcumin, demethoxycurcumin
and bisdemethoxycurcumin.
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Curcumin, demethoxycurcumin % bisdemethoxy-
curcumin®| IC,, — Curcumin, demethoxycurcumin %
bisdemethoxycurcumin M E=54 43 HEo] T ¥
A7 8 MTT assayS Aldste] dab o 7h4 3004
tiztol] vl AEEo] 50%7t HE e TEE &F
S13ict. Table il VR Bl 220] curcumin® demethoxy-
curcumin IC;7} 242} 51.9 2 504 uMZEA AFEoME
APl 7H 2] 523 YeRIIT). ¥FA bisdemethoxycur-

i

Table I. IC, Values of curcumin, demethoxycurcumin and
bisdemethoxycurcumin in primary cultured rat hepatocytes

Compound IC,, (M)
Curcumin 51.9
Demethoxycurcumin 50.4
Bisdemethoxycurcumin 88.7

After isolation and incubation for 18h, hepatocytes were
treated with curcumin, demethoxycurcumin and bisdemethoxy-
curcumin in DMEM for 72h and the cell viability was
evaluated by MTT reduction. IC,, values were determined by
viability of hepatocyte cell cultures by 50%.
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Fig. 2. Hepatoprotective effect of the curcumin on CCl,-
induced hepatotoxicity in primary cultured rat hepatocytes.
Results are given as means + S.E. from 6 wells each and are
expressed as the percent of untreated control of respective
experiment. ~ Significantly different (p<0.01) from control
group. “*Significantly different (p<0.05, p<0.01) from CCl,-
treated group.
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Fig. 3. Hepatoprotective effect of the demethoxycurcumin on
CCl -induced hepatotoxicity in primary cultured rat hepato-
cytes. Results are given as means = S.E. from 6 wells each and
are expressed as the percent of untreated control of respective
experiment. " Significantly different (p<0.05, p<0.01) from
control group. #’##Signiﬁcantly different (p<0.05, p<0.01) from
CCl,treated group.
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Fig. 4. Hepatoprotective effect of the bisdemethoxycurcumin on
CCl,-induced hepatotoxicity in primary cultured rat hepato-
cytes. Results are given as means = S.E. from 6 wells each and
are expressed as the percent of untreated control of respective
experiment. " Significantly different (p<0.05, p<0.01) from
control group. *Significantly different (p<0.05) from CCl,-
treated group.
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Fig. 5. Hepatoprotective effect of the curcumin on TBH-
induced hepatotoxicity in primary cultured rat hepatocytes.
Results are given as means = S.E. from 6 wells each and are
expressed as the percent of untreated control of respective
experiment. ~ Significantly different (p<0.01) from control
group. "*Significantly different (p<0.05, p<0.01) from TBH-
treated group.
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Fig. 6. Hepatoprotective effect of the demethoxycurcumin on
TBH-induced hepatotoxicity in primary cultured rat hepato-
cytes. Results are given as means + S.E. from 6 wells each and
are expressed as the percent of untreated control of respective
experiment. “"Significantly different (p<0.05, p<0.01) from
control group. ¥ Gignificantly different (p<0.05, p<0.01) from
TBH-treated group.
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Fig. 7. Hepatoprotective effect of the bisdemethoxycurcumin on
TBH-induced hepatotoxicity in primary cultured rat hepato-
cytes. Results are given as means = S.E. from 6 wells each
and are expressed as the percent of untreated control of
respective experiment. ”Signiﬁcantly different (p<0.01) from
control group. “*Significantly different (p<0.05, p<0.01) from
TBH-treated group.



Vol. 38, No. 2, 2007

25k, demethoxycurcumin®} bismethoxycurcumin® 2+ 7+
B3 348 Uehls 202 JAZ

Curcumin, demethoxycurcumin % bisdemethoxy-
curcumin0] TBHE S8 ZtSM0| olXl= H& - 24
E YoM TBHE F7IX] A=) o] thaber). A &

300 1 *%

200

LDH
(% of control)

100

L

1 10 100
curcumin (M)

0.

Control GalN

300 1

200 4

ALT
(% of control)

100

Uiy
ol o

0.1 1 10 100
Control GalN -
curcumin (pM)

500 1

AST
(% of control)

0.1 1 10 100

Control GalN

curcumin (uM)

Fig. 8. Hepatoprotective effect of the curcumin on GalN-
induced hepatotoxicity in primary cultured rat hepatocytes.
Results are given as means += S.E. from 6 wells each and are
expressed as the percent of untreated control of respective
experiment.  Significantly different (p<0.05, p<0.01) from
control group. **Significantly different (p<0.05, p<0.01) from
GalN-treated group.
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Fig. 9. Hepatoprotective effect of the demethoxycurcumin on
GalN-induced hepatotoxicity in primary cultured rat hepato-
cytes. Results are given as means + S.E. from 6 wells each and
are expressed as the percent of untreated control of respective
experiment. “Significantly different (p<0.05, p<0.01) from
control group. *Significantly different (»p<0.05) from GalN-
treated group.
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Fig. 10. Hepatoprotective effect of the bisdemethoxycurcumin on
GalN-induced hepatotoxicity in primary cultured rat hepatocytes.
Results are given as means + S.E. from 6 wells each and are
expressed as the percent of untreated control of respective
experiment. ~ Significantly different (p<0.05, p<0.01) from
control group. “Significantly different (p<0.01) from GalN-
treated group.
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