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ABSTARCT
To evaluate the hepatoprotective effect of methanolic extract of Hedyotis herbacea Linn in rats treated with CCl4. In Hepatotoxic rats, liver damage was
studied by assessing parameters such as aspartate amino transferase (AST), alanine amino transferase (ALT), alkaline phosphate transferase (ALP) and gamma
glutamyl transpeptidase (GGT) in serum and concentration of total proteins, total lipids, phospholipids, triglycerides and cholesterol in both serum and liver.
The effect of co-administration of Methanolic extract of Hedyotis herbacea on the above parameters was further investigated. Histopathological study of the
liver was also undertaken. A rise in the level of AST, ALT, ALP & GGT in serum evidence as hepatic damage and also changes in other biochemical
parameters observed in serum and liver showed a tendency to attain near normalcy in animals co-administration with Methanolic extract of Hedyotis herbacea.
The normal value for AST – 25.25 IU/L, ALP – 73.02 IU/L, Protein - 6.62 IU/L, Total lipid – 133.45 gm/100 ml. Were found to alter towards value AST –
34.51 IU/L, ALP – 130.15 IU/L, Protein – 3.42 IU/L, Total lipid – 270.82 gm/100 ml in Hepatoprotective rats. These parameters attained near normal values.
AST – 24.82 IU/L, ALP – 85.15 IU/L, Protein – 5.98 IU/L, Total lipid – 151.24 gm/100 ml in Methanolic extract of Hedyotis herbacea co-administrated rats.
Profound steatosis- Ballooning degeneration and nodule formation observed in the hepatic architecture of CCl4 treated rats were found to acquire near
normalcy in drug co-administration rats thus corroborating the biochemical observations. The study substantiates the Hepatoprotective potential of Methanolic
extract of Hedyotis herbacea
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INTRODUCTION
Liver, the largest organ in the body, is the major site of
intense metabolic activities. Liver injury caused by toxic
chemicals and certain drugs has been recognized as a
toxicological problem. India is one of those countries in the
world, where traditional found their use in well developed
system of medicine yet the use of these traditional medicines
remain widespread in developing countries, while use of
complementary and alternative medicine is increasing rapidly
in developed countries1. Liver diseases are among the
important disease affecting the mankind. No remedy is
available to majority of them at present. However, numbers
of medicinal plants have been advocated in traditional system
of medicine especially in Ayurveda.
Hepatoprotective effect of some plants like Spirulina
maxima2, Boehmeria nivea3, Picrorhiza kurroa4, Cichorium
intybus5 etc. have been established yet there is paucity of
information regarding the activity of Hedyotis herburea in
hepatic protection. This study was undertaken to fill the
lacuna in this regard. Hedyotis herbacea Linn of family
Rubiaceae is a branched glabrous bushy annuli or biennial,
widely distributed all over India. This plant may be
hepatoprotective because this is having anti-inflammatory,
free radical scavenging and antioxidant properties. This has
been traditionally using as a hepatoprotective at the tribal
areas.
A number of pharmacological and chemical agents act as
hepatotoxin and produce variety of liver ailments. Carbon
tetrachloride (CCl4) intoxication in rats is an experimental
model widely used to study necrotic and steatotic changes in
hepatic tissue. Our experiment was designed to use CCl4
intoxicated rat liver as model.

MATERIALS AND METHODS
Collection of crude drugs
The whole plant was obtained from Chitrakoot region,
District Satana, Madhya Pradesh. The plant was authenticated
by Dr. H.B. Singh, H.O.D. of National Institute of Science
Communication and Information Resources (NISCAIR), near
Pusa gate, New Delhi, India
Preparation of extract
The whole plant was dried and powdered. A fine coarse
powder was obtained which was sieved through #40 to obtain
uniformity. The powered obtained was successively extracted
in petroleum ether, benzene, chloroform, methanol and
distilled water. Continues soxhlet extraction method was
used, the powder of crude drug was packed in a thimble made
whatman filter paper and then inserted in to the extractor.
Each batch extracted for about 35 cycles. The extracts were
then made to powder by using rotary evaporator under
reduced pressure. Crude drug of Hedyotis herbacea yielded
0.7%, 1.0%, 2.4%, 2.8% and 2.6 % w/w powered extract with
petroleum ether, benzene, chloroform, methanol and distilled
water respectively. A pilot study using the various extracts at
the dose of 80mg/kg body weight revealed the methanolic
extract offering maximum hepatoprotection. Methanolic
extract has been taken as testing substance because
methanolic extract having more flavonoids which are more
responsible for antioxidant property. Accordingly powered
methanolic extract of Hedyotis herbacea linn (M.H.H.) was
prepared in adequate quantity and stored in refrigerator for
future use.
Preliminary phytochemical analysis
All the different extracts were then subjected to preliminary
phytochemical analysis to assess the presence of various
phytoconstituents.
Experimental Animals
Male Wistar albino rats weighing 150-180 gm were
purchased from DRDE, Gwalior, M.P. The animals were
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housed in polypropylene cages and maintained in controlled
temperature (26±2oC) and light cycle (12 h light and 12 h
dark); they were fed with Modern Scientific Animal feed,
Jayendraganj, Gwalior. Water was supplied ad libitum. Initial
body weight of each animal was recorded. Ethical clearance
for the use of animal was obtained from CPCSEA and
registration No. is 891/po/ac/05/CPCSEA.
Acute toxicity studies
Acute toxicity was conducted by stair case method7 following
OECD guidelines 2002. The LD50 of methanolic extract was
found to be 80mg/kg b.w. one tenth of this, was selected as
maximum dose for the evaluation of anti hepatotoxic activity.
Hepatic Damage
Liver damage was induced in rats by administering CCl4 I.P.
in the lower abdomen in a suspension of liquid paraffin
(L.P.) in the ratio of 1:2 v/v at the dose of 1 ml CCl4/ kg b.w.
of each animal.
Experimental Design
Rats were divided into four groups of 6 animals. Each as
followsGroup I animals served as control and received tragacantha
gum at a dose of 1 ml/kg/day of 1% w/v for 14 days. Group
II to IV received 0.1 ml/kg/day of CCl4 i.p for 14 days. Group
III animals received the standard drug silymarin at the dose
of 100 mg/kg/day, p.o. for 14 days. Group IV animals
received the methanolic extract of plant for 14 days. The
CCl4, silymarin and the plant extract administered
concomitantly to the respective groups. Animals were kept
starved overnight on the 14th day. On the next day they were
sacrificed by decapitation by making an incision on the juglar

vein to collect blood, the liver tissue was dissected out,
blotted off blood, washed in saline and weighed
instantaneously. This was kept in frozen container and
preceded for biochemical estimation. The blood sample from
each animal was collected separately in the sterilized dry
centrifuge tubes and allowed to coagulate for 30 min at 37 oC.
The clear serum was separated at 2500 rpm for 10 min and
subjected to biochemical investigation.
Biochemical Investigation
Serum was prepared from the collected blood, different
parameters like aspartate amino transferase (AST)8, alanine
amino trassferase (ALT)8, alkaline phosphatase(ALP)9,
gamma glutamyl transpaptidase (GGT) 10, total proteins11,
triglycerides13,
phospholipids14
and
total
lipids12,
15
cholesterol .
Histopathology
A portion of liver tissue in each group was fixed in 10%
formasal solution (Formalin diluted to 10% with normal
saline) and preceded for histopathology. After paraffin
embedding and block making, serial section of 5µ thickness
were made, stained with Haemotoxylin and Eosin and
examined under microscope.
Statistical Analysis
Result of biochemical estimation were reported as mean ±
S.E. The total variation present in a data was analyzed by one
way analysis of variance (ANOVA) followed by Scheffe’s
test was applied for determining the statistical significance of
difference in enzymes, protein and lipid level between
different groups. Significance was set at 0.05.

Table 1: Qualitative analysis of Hedyotis herbacea
Petroleum ether
Benzene
Chloroform

Methanol

Distilled water

_
_
_

_
_
_

_
+
_

_
+
_

_
+
_

Saponins
Triterpenoids

_
+

_
+

_
+

_
+

_
+

Flavonoids
Quinones
Sterols

+
_
+

+
_
+

+
_
_

+
_
_

+
_
_

Glycosides
Alkaloids

_
_

_
+

_
+

_
+

_
+

Plant constituents
Carbohydrates
Proteins
Tannins

Table 2: Effect of methanolic extract of Hedyotis herbacea on different Biochemical parameters in the serum of rats
Parameters
Group I
Group II
Group III
Group IV
control
(CCl4)
(Std)
(Extract)
20.25±2.8
34.51±2.34*
22.24±3.8**
24.82±0.56***
AST (1 U/L Serum)
ALT (1 U/L Serum)
25.52±2.34
62.92±4.68*
27.52±2.25**
32.83±2.5***
ALP (1 U/L Serum)
73.02±5.62
130.15±6.25*
78.14±2.6**
85.15±3.8***
GGT (1 U/L Serum)
3.0±0.51
26.65±0.18*
5.45±0.42**
8.55±8.9***
6.62±0.41
3.42±0.12*
6.01±0.4**
5.98±0.35***
Total Protein (g/100ml)
Total Lipids (mg/100ml)
133.45±5.15
270.82±9.2*
140.33±6.2**
151.24±7.41***
Triglycerides (mg/100ml)
9.2±0.82
15.14±2.14*
9.8±0.90**
10.2±0.55***
68.94±2.61
100.02±4.2*
69.02±2.10**
70.82±4.01***
Cholesterol (mg/100ml)
Phospholipid (mg/100ml)
122.01±5.92
280.82±15.22*
125.15±6.98**
130.52±9.33***
*
- P< 0.05 as compared to group I, ** - P< 0.05 as compared to group II, *** - P< 0.05 as compared to group II
Table 3: Effect of methanolic extract of Hedyotis herbacea on different Biochemical parameters in the liver of rats
Group I
Group II
Group III
Group IV
Parameters
control
(CCl4)
(Std)
(Extract)
8.28±0.21
4.25±0.24*
7.68±54**
7..01±38***
Total Protein (g/100ml)
Total Lipids (mg/100ml)
6190±54.1
8382±189*
6298±41.2**
6359±58.2***
Triglycerides (mg/100ml)
611.4±74.1
910.5±60.8*
633.54±48.2**
679.35±39.8***
Cholesterol (mg/100ml)
599.9±30.1
888.2±38.1*
610.2±25.2**
630.5±35.2***
Phospholipid (mg/100ml)
2390±101.9
1587±63.6*
2451±99.8**
2512±89.4***
.* - P< 0.05 as compared to group I, ** - P< 0.05 as compared to group II, *** - P< 0.05 as compared to group II
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Figure 1: Micros view of liver tissue of normal rat

Figure 2: Micros view of liver tissue of CCl4 induced rat

RESULTS
All the marker enzymes AST, ALT, ALP and GGT registered
enhanced activity in CCl4 treated rats as compare to control
group (Table-1) but the total protein level decreased
reflecting the liver injury caused by CCl4. Whereas blood
samples from the animal treated with methanolic extract of
Hedyotis herbacea Linn showed significant decrease in the
level of serum markers and significant increase in total
protein to the near normal which are comparable to the values
registered in the standard drug treated group of animals,
indicating the protection of liver cells. Histopathological
study of liver from group 1 animals showed a normal hepatic
architecture (Figure 1). In CCl4 treated group showed severe
hepatotoxicity, profound steatosis, ballooning degeneration,
centrilobular necrosis, nodule formation and fibrosis. (Figure
2)
In group III animals, the liver showed a normal architecture
Figure 3. Whereas in the group IV animals, extract treated,
the liver exhibited an almost normal architecture, a little
deformity of hepatocytes. (Figure 4)
DISCUSSION
CCl4 induced hepatic damage are similar to that of acute viral
hepatitis. CCl4 a widely used experimental heaptotoxicant, a
toxic reactive metabolite CCl3 produced by microsomal
oxidase system cytochrome P450. This activated radical binds
covalently to the cell membrane and organelles to elicit lipid
per oxidation. As a result, fat from the adipose tissues are
translocated and accumulated in the hepatocytes16. The extent
of hepatic damage is assessed by the elevated level of
biochemical parameters, which attributed to the generation of
trichloromethyl free radical which in turn causes peroxidation
of lipids in the cellular membrane17. Animals of group II
(CCl4 treated) significantly lost their body weight and showed
reduced food consumption as compared to control. Group III

Figure 3: Standard silymarin group

Figure 4: Micros view of liver tissue of Methanol extract of
Hedyotis herbacea Linn

& IV which received standard drug and plant extract showed
a significantly increase in body weight and food consumption
when compared to group II. These findings suggested that
extract administration has significantly neutralized the toxic
effect of CCl4 and helped in regeneration of hepatocytes.
Estimating the activities of serum marker enzymes like AST,
ALT, ALP and GGT can make assessment of liver function.
When liver cell plasma membrane is damaged, a variety of
enzymes normally located in the cytosol are released in to the
blood stream. Their estimation in the serum is a useful
quantitative marker of the extent and type of hepatocellular
damage18. The enhanced activities of these serum marker
enzymes observed in CCl4 treated rats in our study. The
tendency of these enzymes to return towards a near normal
level in group IV rats is a clean manifestation of
Hepatoprotective effect of methanol extract of Hedyotis
herbacea Linn. Treatment with CCl4 enhances the levels of
total lipids, total cholesterol and total triacyl glycerol in
liver19. High concentration of total lipid and cholesterol in the
serum and liver tissues of group II animals and its recovery
towards near normal values in methanolic extract of Hedyotis
herbacea linn. Hepatotoxin like CCl4 can interfere with the
hepatic
phospholipids
synthesis20.
This
enhanced
phospholipid content in serum was retrieved to near normalcy
in extract treated rats.
Based on the above results of the pharmacological screening,
it can be concluded that the methanolic extract of Hedyotis
herbacea linn possess Hepatoprotective activity. These
include antioxidant and radical-scavenging activity,
modulation of hepatic Phase I and II enzymes, inhibition
of b-glucuronidase, antifibrotic and antiviral activity,
modulation of nitric oxide production, maintenance of
hepatocellular calcium homeostasis, and immunomodulating
effects. The present finding provides scientific evidence of
the ethanomedicinal value of plant in liver disorders.
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