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A water-soluble DDB derivative (Bis{2-(methylamino)ethyl}-4,4-dimethoxy-5,5",6,6 -dimethylene-
dioxy-hiphenyl-2,2-dicarboxylate, DDB-S) was synthesized and its therapeutic effects on the liver
damage induced by carbon tetrachloride in rats were evaluated. Oral administration of DDB-S
reduced the aspartate aminotransferase(AST) and alanine aminotransferase(ALT) activities and
increased total protein and albumin contents in the serum of the carbon tetrachloride intoxicated rat.
Therapeutic effects of DDB-S by intravenous injection was also investigated using carbon
tetrachloride intoxicated rats. Histological studies showed that IV injection of DDB-S had improved
the typical necrosis around centrilobular area in liver tissue due to the carbon tetrachloride
intoxication and also prevented the elevation of liver weight/body weight ratio. IV administration of
DDB-S to CClstreated rats significantly decreased AST & ALT activities and also prevented the
decrease of aniline hydroxylation activity of the liver. These results indicate that i.v. administration
of DDB-S is very effective in recovering the liver function in CClitreated rats.

Keywords— Water soluble DDB derivative, Hepatoprotective effect
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Figure 1—Structure of DDB and DDB-S.
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Figure 2—Plasma levels of aspartate aminotran-
sferase(AST) and alanine aminotransferase (ALT)
of normal control group(1), CCl, control group (2),
DDB-S treated group (3). DDB treated group (4).
Twenty-five percent CCl, in oil was administered (i.
p) by 1.2 mL per kg body weight. DDB-S and DDB
treated groups were administered orally at levels of
100 mg per kg body weight per day for 2 days simul-
taneously and prior to carbon tetrachloride. *Sig-
nificantly different (p<0.001) from CCl, treated
group.
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Table I—Effects of DDB and DDB-S on the Serum
Biochemical Values of CClpretreated Rats

LDH Bil-T Total Albumin
(IU/L) (mg/dl)  Protein (g/dl)
(g/7dl}
Control 1283+187 0.06+0.004 6.0+£0.08 4.4+0.1
CCly FAF 22814434 0.10+0.016 5.3+0.24 3.9+0.5
CCl4#DDB-S 2238+318 0.10+0.020 6.0+0.08 4.3%+0.1
100 mg/kg
CClstDDB 2549+194 0.08+0.004 6.0+0.20 4.3+0.2

100 mg/kg

*Data points are the mean+S.D. (n=6).
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Table I— Effocts of DDB-S on the Liver/Body Weight

Liver/Body weight (%)

Control 3.02+0.22
CCly A7 3.56+0.36*
CClg#DDB-S 60 mg/kg 3.10+0.22*
CClgDDB-S 30 mg/kg 3.40+0.22

*Data points are the mean+S.D.(n=6). **p<0.01 and
p<0.05 vs. CCly alone.
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Figure 3—Photomicrograph of hepatic tissue in rat
(Hematoxylin and eosin stain. x100). Liver section
from rat treated with CCl(A) and CCl#DDB-S (60
mg/kg) (B).
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Figure 4—Plasma levels of aspartate amino-
transferase (AST), alanine aminotransferase (ALP)
and lactate dehydrogenase (LDH) of normal control
group. CCl, control group, DDB-S treated group (7.5
and 15 mg/kg body weight). Twenty-five percent of
CCl, in olive oil was administered (i.p.) by 12 mlL
per kg body weight and DDB-S was administered in-
travenously. *p<0.05, **p<0.01 and ***p<0.001 vs. CCl,
alone.
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Table WI—FEffects of DDB-S on the Aniline Hydro-
xylation Activity

nmole of p-aminophenol
(% activity)

10.78+0.93  (100)
6.24%2.24 (58)
8.99+1.43* (83)
9.57+£1.13"™  (89)

Control

CCly Fo+
CCl4+DDB-S 60 mg/kg
CCl#+DDB-S 30 mg/kg

The reaction mixtures for the hydroxylation of aniline
with the final volume of 1.0 ml contained 100 mM of
sodium phosphate (pH 7.4), 2 mg of microsomal pro-
teins, NADPH generating system, 0.25 mM of EDTA
and 2.5 mM of aniline. The figures represent nmole of
paminophenol formed per mg of proteins per minutes.
Reaction mixtures are incubated for 20 min. Data
points are the mean+S.D.(n=6). **p<0.01 and *p<0.05
vs. CCly alone.
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Table IV—Effects of DDB and DDB-S on the For-
mation of the Thiobarbituric Acid Reactive Substances
During Fenton Reaction in Rat Homogenate

nmole of TBARS/mg prot.

Control 0.012
FeSO4H202 0.195
+-BHT (0.4 mM) 0.037
+DDB (10 mM) 0.245
+DDB-D (10 mM) 0.250
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