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ABSTRACT

The aqueous extract of the aerial parts of Euphorbia antiquorum (EA) Linn was
evaluated for its in vitro antioxidant efficiency as well as in vivo hepatoprotective and
antioxidant activity to validate its use in traditional therapeutic medications. The activity
of different doses of EA extract ( at 20 ug ,40 ug, 60 ug, 8o ug and 100 ug/ml) exerted in
vitro significant antioxidant activity as it caused reducing power, hydroxyl and
superoxide anion radical scavenging activities and inhibition properties. The in vivo
study was performed on 50 male and female albino rats from the animal house of
National Organization for Drug Control and Research (NODCAR) weighing 150 - 250
grams. Normal animals were employed simultaneously with experimental groups. Rats
were divided equally into five groups (G1 ) rats received saline as a normal for 4 weeks,
(G 2) rats received orally CCl4 and were served as intoxicated control for 4 weeks,(G3)
rats received both CCl4 and silymarin as a reference agent for 4 weeks ,(G4) rats
received both CCl4 and EA (125 mg/kg b.w) for 4 weeks and (Gs) received both CClg
and EA (250 mg/kg b.w) for 4 weeks. It may be pointed out in the current study that
antioxidant efficacy was reinforced by a significant hepatoprotection of EA (at 125 mg
and 250 mg/kg b.w) displayed by decreasing the serum levels of alanine Transferase (
ALT), aspartate transferase (AST), alkaline phosphatase (ALP) , as well as bilirubin (total,
conjugated and unconjugated) ,cholesterol, triglycerides (T.G), Total proteins (T.P),
albumin ( Alb) and carbonyl protein (PC) after treated with carbon tetrachloride (CCly),
the two extracts also significantly increased lipid peroxidation (malondialdhyde MAD)
levels of tissue in a dose dependant manner and increased superoxide anion radical
(SOD), glutathione (GSH), glutathione peroxide (GPX), glutathione transferase (GST)
levels. The antioxidant and hepatoprotective activities of the two test extracts where
assessed in vivo and in vitro where either of the two test extracts or silymarin exhibited
marked hepatoprotection against the toxic dose of CCL4. The results obtained pointed
out that EA could be a potential source of natural antioxidant and hepatoprotection.

INTRODUCTION

Several herbs and herbal products are known to possess antioxidant principles and may be
useful as hepatoprotective agents (Fauconneau, et al., 1997; Sunitha et al., 2001, and Saleem et
al., 2010). Herbs belonging to Euphorbiaceae were reported to have antioxidant principles like
flavonoids and shown hepatoprotective properties (Trease and Evans, 2001 and Lanthers et al.,
1991). Euphorbia antiquorum is a large shrub or small tree growing throughout the hotter parts of
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the world. The juice of the plant is acrid, anti inflammatory, purgative and is useful in rheumatic
diseases, dropsy, gout, neuropathy, deafness, cough (Kirtikar and Basu, 1975). The juice, which
flows from the branches, is a popular application to wart and other cutaneous affections
(Vaidyaratnam and Vaidyasala, 1995). Isolated compounds from the plant include euphol,
antiquol, euphorbol, isohelinol, camelliol (Akihisa et al., 2005). Preliminary photochemical
investigation showed the presence of triterpenes and flavonoids, both of which are reported to
possess hepatoprotective and antioxidant activity (Sunitha et al., 2001). Since, liver is a very vital
system involved in the body metabolic activities, chemical reactions in the liver may generate
several reactive species like free radicals .These reactive species form covalent bond with the lipid
of the tissue. In that respect, carbon tetrachloride (CCI4) is one of such hazardous chemical which
induces hepatopathy through membrane lipid peroxidation by its free radical derivative, (CCI3’,
CCI302). Excessive production of the reactive species manifests in tissue thiol depletion, lipid
peroxidation, plasma membrane damage etc., culminating into severe hepatic injury (Chrungoo
et al., 1997). It may be pointed out that pharmacological profile of the plant is not completely
established. Therefore, the present study was designed with an aim to assess the antioxidant and
hepatoprotective activity of aerial parts of Euphorbia antiquorum Linn. (EA), against carbon
tetrachloride CCl4 induced liver hazards.

MATERIALS AND METHODS
1-Chemicals: all chemicals were of analytical grade and purchased from Sigma —Aldrich
Chemicals Co. (St.Louis ,MO,USA)

2-Plant_material and extract preparation: Aerial parts of Euphorbia antiquorum (EA ) were
shredded dried, ground to coarse powder and subjected to successive extraction by using three
different solvents in an increasing order of their polarity (pet. ether, CHCI3 and methanol) in
soxhlet apparatus, until the eluent became colorless and then macerated with chloroform: water (3
: 1). The chloroform layer was dried under reduced pressure. In the meantime, the aqueous layer
extracted was then dried under reduced pressure at a yield of 15% (w/w). From this extract, on
evaporation of water in vacuum, a brown colored substance was obtained which was kept at 4°C
until use.

Both extract layers were subjected to the following preliminary photochemical tests
(quality control methods), These tests included FCI3, TLC, GLC and UV (Merill, 1977).

All the tests reveal that the plant posses steroids, glycosides, triterpenoids, tannins and
flavonoids. Since aqueous extract has polyphenolic compounds and triterpenoids, this extract
was selected for further study.

3 -Experimental Design
3.1- In vitro study

2.1.1 Total phenolic contents: The total phenolic contents of the tested extracts were determined
by Folin Ciocalteau reagent in alkaline medium according to the method of Macdonlad et al.
(2001) with slight modification. The results expressed as ug gallic acid equivalent (GAC) per
mg dry extract (standard gallic acid curve equation Y=0.0063x, R?=0.9996)

3.1.2-Total flavonoids content: The total flavonoids content was determined according to
aluminum chloride colorimetric method as described by Zou et al., (2004). The result expressed
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as ug rutin equivalent (RE) per mg dry extract (standard rutin curve equation Y=0.0119 X,
R?=0.9996)

3.1. 3 —Assessment of superoxide-anion scavenging activity:

Measurement of superoxide anion scavenging activity was done based on the method
described by Nishimiki et al. (1972) and slightly modified. The reaction mixture was incubated
at 25°C for 5 minutes and the absorbance at 560 nm was measured against blank samples.

3.1.4-Assessment of OH radical scavenging activity in 2-DOPH system:

Hydroxyl radical generation by phenyl hydrazine has been measured by the 2-deoxyribose
degradation (Barry and John, 1981 and Jayasri et al., 2009). The reaction mixture was heated for
10 minutes, in a boiling water bath. The tubes were then cooled briefly and absorbance was
measured at 532 nm.

3.1. 5- Assessment of reducing power:

The reducing power was determined according to the method of Oyaizu (1986), using
different doses of EA (20 ug, 40 ug, 60 ug, 80 ug and 100 ug/ml). The absorbance of end product
was measured at 700 nm.

Radical scavenging % = 1- (Absorbance of sample / Absorbance of control) X 100.
3-2 In vivo study

3.2.1- Test animals: 50 adult male and female albino rats from the animal house of National
Organization for Drug Control and Research (NODCAR) weighing 150 - 250 grams were
employed.

3.2.2 - Assessment of oral toxicity:

Oral toxicity was conducted according to the method of Organization for Economic Co-
operation and Development (OECD 1996). Five groups of six albino rats each weighing 150:
250 grams b.w was used. Animals were kept fasting providing only water after which plant
extract was orally administrated by gastric tube in different gradual dose (1-5 gm/kg b.w) and
observed for toxic symptoms and mortality for 72 hrs.This experiment proved that non of the
animals died at 5 gm/kg b.w. For this reason 1/20 and 1/40 of this dose were selected for further
in vivo study (Jyothi et al., 2007).

3.2.3-Assessment of carbon tetra chloride (CCL4) induced toxicity:

The method of Yick et al., (1993) was used for screening the hepatoprotectivity of the
test extract. All animals (except Group 1) were treated orally with CCl4 (11 % v/v in olive oil)
at a dose of (1 ml / kg b. w) for 4 weeks animals were then sacrificed 24 hrs, after the last dosing
of CCl4 treatment, hepatic tissue and heparinized blood sample were taken for assessment of
the test parameters.

3.2.4 - EA hepatoprotectivity:

Rats were divided equally into five groups 10 in each. All rats except G1 were treated
orally with CCl4 (11 % v/v in olive oil) at a dose of 1 ml / kg b w.). For screening the
hepatoprotectivity of EA aqueous extract. The two doses of (125 & 250 mg/kg b.w) extract of
EA were employed (Jyothi et al., 2007). Animals were sacrificed 24 hrs, after the last dose of
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CCl4 treatment; hepatic tissue and heparinized blood sample were taken for assessment of the
test parameters.

Group I: ten male and female albino rats received saline orally (1 ml/kg) as a normal for
4 weeks. Group II: ten male and female albino rats received orally CCl4 (1 ml/kg b.w) as
intoxicated control for 4 weeks. Group IlI: ten male and female albino rats received orally both
CCl4 (1 ml/kg b.w) and silymarin (25 mg/kg b.w) as a reference drug for 4 weeks. Group 1V:
ten male and female albino rats received orally both CCl4 (1 ml/kg b.w) and EA (125 mg/kg
b.w) as a treated group for 4 weeks .Group V: ten male and female albino rats received orally
both CCl4 and EA (250 mg/kg b.w) as a treated group for 4 weeks.

3.2.5-Blood, Serum, liver tissue samples and test parameters:

Blood samples were collected from the retrorbital plexus veins using heparinized micro
tubes just before scarification and liver excision. Blood samples were centrifuged at 1500 rpm
for 15 minutes. Sera were separated and liver tissues were kept at —2°C until the time of
determination of the following biochemical parameters:-

3.2.6 -Serum Samples:-

Serum total cholesterol according to method of Allain et al. (1974). Serum triglycerides
(T.G) according to method of Fossati and Prencipe (1982). Serum aspartate transferase (AST)
and alanine transferase (ALT) according to method of Retiman and Frankel (1957). Serum
alkaline phosphatase (ALP) according to method of Johan and Bauer (1982). Serum bilirubin
according to method of Tiez, (1968). Serum total proteins (T. P) according to method of Domus
(1975). Serum Albumin (Alb) according to method of Domus et al. (1971).

3.2.7- Liver tissues:-

Malondialdhyde (MDA) a marker of lipid peroxidation according to method of Buege
and Aust (1978). Superoxide anion radical (SOD) according to method of Marklund and
Marklund (1974). Glutathione (GSH) according to method of Tietze (1986). Glutathione
peroxidase (GPX) according to method of Rotruck et al. (1973) .Glutathione transferase (GST)
according to method of Habig et al. (1974). Carbonyl proteins (PC) according to method of
Levin et al. (1990).

3.3-Statistical analysis:

Data were analyzed by ANOVA followed by Bonferroni’s multiple variances test. All
values were reported as the mean + S.E (SEM). Statistical comparisons of two groups were made
using student’s t test by Snedicor and Cochran (1967): All statistical calculations were carried
out using (SPSS) program .Values were considered as:

1-*Significant, ** High Significant and *** Very high Significant at p <0.05, p <0.01 and
<0.001 from initial normal control.

2-a: Significant, b: High Significant and c: Very high Significant from the CCL4
corresponding group.

3-A: Significant, B: High Significant and C: Very high Significant from the CCL4 Silymarin
corresponding group.

4-k: Significant, I: High Significant and m: Very high Significant between CCL4 EA- 125 and
EA 250 group.
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RESULTS

1- In vitro:-

1.1-Reducing power and OH radical scavenging activity:

Reducing power of EA may serve as a significant indicator of its potential antioxidant
activity (Table 1). In vitro results demonstrated that the different doses of EA (20 ug, 40 ug, 60
ug, 80 ug and 100 ug/ml) exhibited a remarkable reducing potency to donate electron to stabilize
the reactive free radical and reduce the oxidized intermediates in dose dependant as compared to
reference agent of SMS (25 ug/ml) in PMS-NaOH system.

Table 1: In vitro effect of serial different doses of EA extract on the reducing power and OH
radical scavenging activity (inhibitory effects)

Item Reducing power OH radical scavenging
Potency Activity
Treatment | Dose by | Reducing property Increase PMS-NaoH system - Inhibition
(ug/ml) (Abs) changes (Abs) changes
% %
Control 9 0.255 +0.0016 o 0.796 +0.0101 0
SMS 25 0.450 £0.0104 76 0.175 +0.005 89
EA1 20 0.325 £0.0042"*** 27 | 0.586 +0.004" 27
EA 40 0.345 +0.0085"***q 35 0.505 +0.003" a 37
EA3 60 0.385 +0.0032"***aB 50 | 0.415 +0.002"***aB 48
EA4 8o 0.415 +0.0012"***aBk 62 | 0.335 +0.001"***aBk 68
EAs 100 0.455 +0.0114" ***aBkL 78 | 0.246 +0.o1"***aBkL 70

*** Very high Significant at p <o.001 from (PMS / NaoH) control.
#: Significant from the SMS (PMS / NaoH) as reference agent.

a: Significant from the EA 20 in (PMS / NaoH).

B: H .Significant from the EA 40 in (PMS / NaoH).
K : Significant from the EA 60 in (PMS / NaoH) .

H. Significant from the EA 80 in (PMS / NaoH).

1.2-Hydroxyl radical scavenging activity by 2-DOPH:

The data shown in (Table 2) in vitro study revealed that in the phenylhydrazine solution

contained a different doses of EA (20 ug,40 ug,60 ug,80 ug and 100 ug/ml) generated a
different concentrations of OH radicals as (22% ,40%, 51 % ,64% and 71% respectively) where
measured by 2- deoxyribose degradation solution system ( 2-DOPH) .
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Table 2 : In vitro effect of serial different doses of EA extract on OH radical scavenging
activity calculated as ( inhibitory effects ) regarding to SMS ( reference agent) , by 2-
deoxyribose phenyl hydrazine solution (2-DOPH).

Item
Hydroxyl determination by 2- deoxyribose degradation.
Assay (Abs 532 nm)
Incubation system | Doses by Abs Inhibition changes
(ug/ml) %
2-DOPH control 9 0.455 +0.0034 o
2-DOPH [ SMS 25 0.070 +0.00252*** 85
2-DOPH [/ EA1 20 0.355 £0.0055 ***# 22
2-DOPH / EA2 40 0.275 £0.0064 ***#a 40
2-DOPH [/ EA3 60 0.225 +0.0055***# aB 51
2-DOPH /EA4 8o 0.165 £0.0035" ***aBk 64
2-DOPH /EAs5 100 0.135 £0.0078"***aBkL 71

*** Very high Significant at p <0.001 from (DOPH) as a control.
-#: Significant from the SMS in (DOPH) as reference agent.

a: Significant from the EA 20 in (DOPH).

B: H. Significant from the EA 40 in (DOPH).

K: Significant from the EA 60 in (DOPH).

L : H. Significant from the EA 80 in (DOPH).

2- In vivo:-
2.1 Test for oral acute toxicity in vivo study:

Oral acute toxicity test for EA extract showed no lethality or signs of toxicity up to dose
level of (5 grams/kg b. w) and were considered as safe. Therefore, one —twentieth and one-
fortieth of the maximum dose (125 & 250 mg/kg b.w) for the test extract were selected for
evaluation hepatoprotective activity.

2. 2 —Hepatoprotective activities:

The data depicted in (Table 3) supported and substantiated the hepatotoxicity of the oral
administration of CCL4. (1 mg/kg/b.w) for 4 weeks, where very highly significant increase (p<
0.001) in serum enzymes, ALT, AST, ALP, as well as bilirubin (total, conjugated and
unconjugated), cholesterol, triglycerides, MDA and PC respectively. Meanwhile, very high
significant decrease in the T.P, SOD, GSH, GPX, GST, and Alb levels respectively; as compared
to the normal control rats were indicated. The data shown (in the same table) also indicated the %
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changes recorded due to CCI4 intoxications after 4 weeks of experimental period. As can be seen
from the table, CCl4 induced exaggerated % elevation in serum enzymes and total, direct &
indirect bilirubin. The recorded % changes indicated that antioxidant levels serum total protein,
albumin and total cholesterol were less prominent.

Table 3: In vivo disorder indicated in the test biochemical parameters after 4 weeks oral CCl4 —
induced hepatotoxicity in rats.

Item Units Normal CCL4 Changes Significant
(Mean =+ SE)| (Mean = SE)

Cholesterol (Chol.) mg/dl 110%1.9 175,112,4*** 59 o o
Triacylglycerol (TG) mg/dl 2201+1.8 | 750.543.2 240 - T
Alanine Transaminase (ALT) U/L 50.3%1.3 160.111.7*** 220 e T
Aspartate Transaminase (AST) | U/L 100.9+1.1 335,111,3*** 231 - T
Alkaline phosphatase ( ALP) U/L 180.4+3.9 1005,018,6*** 457 - T
Total bilirubin ( T.Bil) mg/dl 0.95+0.02 | 8102 752 =0
Direct bilirubin ( D.Bil) mg/dl 0.29£0.05 | 2.40+0.7 727 e T
Indirect bilirubin ( I.Bil) mg/dl 0.66£0.09| 5.7+0.5 763 A 1
Total proteins ( T.P) g/L 732 £0. 2 5.40 0.6 26.3 - 4

Albumin (Alb) g/L 4.85+0.24| 2.2020.35 | 54.7 oo
Malondhyde (MDA) U mol/g proteins| 0.48+0.02 | 0.87+0.03 81.3 - T
Superoxide anion radical (SOD)| u/mg protein | 3.95 +0.05| 2 .75 +0.06 | 30.4 B
Glutathione (GSH) mg/g tissue | 1.52+0.02 1.06+0.05 | 30.3 - iy
Glutathione peroxidase (GPX) | u/mg protein | 5.75+0.15 | 4.12+0.05*** |38 4 r iy
Glutathione Transferase (GST) | u/mg protein | 5.12 +0.01 5.0010.07*** 2.4 - 4
Carbonyl proteins (PC) U mol/mg prote 1.56+0.04 | 2.52+0.03 o 61 .5 - T

*** Very high Significant at p <o.0o1 from the corresponding control.
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The data depicted in (Table 4) revealed that Silymarin, very high significantly
counteracted the undue effect of CCl4 in all the recorded parameters. It may be pointed out that
almost always the two EA test extract displayed similar findings .The data also revealed in general
that silymarin exerted more potency with respect to the relative hepatoprotective effect than those
recorded by 125 mg and 250 mg/kg b.w of EA. As can be seen from (the same table) silymarin
induced significant decrease in cholesterol concentration than both those indicated by of the two
test extract. Also silymarin caused high significant decrease in the level of ALT than those
displayed by the two test extracts. In addition, T.G was highly significant low in silymarin than
those indicated only by 125 dose level of EA. Moreover, silymarin induced very high significant
improvement in the level of AST, ALP, total bilirubin as well as direct and indirect bilirubin
together with GSH, GST, than those indicated by 125 mg and 250 mg EA groups. The
improvement in the level of protein oxidations as reflected by PC was much less than those
recorded after silymarin administration in the group of animals receiving 125 mg EA extract. It
may be pointed out that the two test extracts induced similar efficiency to those indicated by
silymarin receiving group with respect the antioxidant parameters (MDA, SOD, and GPX) as well
T.P and Alb. The data shown in Table 4 proved that the two extract displayed almost identical
effect with respect to their antioxidant activity (MDA, SOD, GSH, GPX and GST) in addition to
the serum level of T.P and Alb. The dose response effect of EA extract was clearly indicated with
respect to the very high significant improvement indicated after 250 mg /kg dose of EA than those
recorded after 125 mg EA extract with respect to cholesterol, T.G, ALT, AST, ALP and oxidative
protein level. The level of total bilirubin as well as direct and indirect bilirubin was significantly
improved after 250 mg EA administration above those indicated after 125 mg EA ingestion.

The data shown in (Table 5) displayed the % changes indicated due to the protective effect
of silymarin,125 mg & 250 mg EA extracts/ kg b.w and assessed their efficiency is counteracting
the detoxification and hazards displayed by CCI4 in both liver function and antioxidative stress.
The data revealed that silymarin in the dose 25 mg/kg b.w was more potent that the two test doses
of EA. The recorded % changes of silymarin were ranging between 12.5% improvement in serum
albumin level and 31.5% for both cholesterol & triglycerides. In the mean time, 250 mg EA dose
was more potent than 125 mg EA dose with respect to cholesterol, triglycerides & the three liver
enzymes in addition to PC. It may be noted that the two test doses exerted almost equivalent
improvement against CCI4 side effect with respect to total, direct and indirect bilirubin, total
protein and all the antioxidant parameters.
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Table 4: In vivo changes indicated in serum biochemical parameters after 4 weeks simultaneous
administration of each of silymarin and the two test doses of EA arial parts aqueous
extract and CCl4 induced hepatotoxicity in rats.

ltem Units CCL4 CCL4- Silymarin | CCL4- EA 125 | CCL- EA 250
(Mean + SE)| (Mean = SE) (Mean +SE) | (Mean =+ SE)
Cholesterol (Chol.) mg/dl 175.1£2.4 120.241.2 150.6221 A | 137.3t1.2  Am
Triacylglycerol (TG) mg/dl 750.5%3.2 470.3 2.1 685.9t51 B | 570.%4.5 Cm
Alanine Transaminase (ALT) U/L 160.1+1.7 85.5+2.4¢ ) 150.4+1.6 B 105.5+2.3 “Bm
Aspartate Transaminase (AST) | U/L 335.1+1.3 170.5+1.3 2095.2+41.6 C | 240.5+3.2 Cm
Alkaline phosphatase ( ALP) U/L 1005.0+8.6 | 405.5%2.5 895.6+7.2 C | 701251 Cm
Total bilirubin ( T.Bil) mg/dl 8.1+0.2 2.70%0.1 3.50+17 C 2.74%x0.4 Ck
Direct bilirubin ( D.Bil) mg/dl 2.40%0.7 0.41£01 08302 C |o0.74x03 Ck
Indirect bilirubin ( I.Bil) mg/dl 5.7 £0.5 2.29£0.03 2.67t0.7 C | 2.85x0.2 Ck
Total proteins ( T.P) g/L 5.40 0.6 7.90+0.12 7.97+0.4 7.93%0.11
Albumin (Alb) g/L 2204035 | 4.95 £0.20 4.98 030 4.96£0.23
Malondhyde (MDA) U mol/g protei 0.87+0.82 0.50£0.32 0.49+0.51 0.48+0.902
Superoxide anion radical (SOD)| u/mg protein | 2 .75 £0.06 4.01£0.12 3.99£0.13 3.98+0.11
Glutathione (GSH) mg/g tissue | 1.06+0.05 1.71+0.03 1.600.05 C | 1.550.03 C
Glutathione peroxidase (GPX) | u/mg protein | 4.12+0.05 5.85 £0.2 5.90£0.12 5.80£0.10
Glutathione Transferase (GST) | u/mg protein | 5.00%0.07 5.02 +0.13 530x0m1 C 5.20+0.12 C
Carbonyl proteins (PC) U mol/mg Pro{ 2.52+0.03 1.79%0.03 2.3040.02¢ C | 2.100.04 m

* Significant, ** High Significant and *** Very high Significant at p <0.05, p <0.01 and <0.001 from CCI4.
A: Significant, B: H. Significant and C: V.H. Significant between CCL4 and Silymarin group.
K: Significant, I: H. Significant and m: V.H. Significant between the EA 250 and EA 125 group.
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Table 5: Relative % of changes indicated in the test groups as compared to CCI4 intoxicated

group.
Tests groups and their % changes from CCly intoxicated group.
Iltem CCL4-Silymarin % | CCL- EA 250% CCL4-EA 125 %
Cholesterol (Chol.) 315 o 217 o 143
Triacylglycerol (TG) 34 O |34 O 87 11
Alanine Transaminase (ALT) | 46,77 [ |342 [ 6.4 [
Aspartate Transaminase (AST) | 492 1 | 293 [l 2.9 [
Alkaline phosphatase (ALP) | 59.7 11 |303 11 18.9 [
Total bilirubin ( T.Bil) 657 O |652 010 658 11
Direct bilirubin ( D.Bil) 82.9 1O |692 1 65.4 11
Indirect bilirubin ( 1.Bil) 59.9 o |5 Mﬂ. 54.2 o
Total proteins ( T.P) 4627 g [468° 475 .1
Albumin (Alb) 25 T |1254 1 126
Malondhyde (MDA) 426 0O |45 4 37 0
Superoxide anion radical (SOD) 45,8*** T 44,7***.3 45.1*** T
Glutathione (GSH) 617 0 |462 T 491 T
Glutathione peroxidase (GPX) | 41" T 40 T 43 4
Glutathione Transferase (GST) | 18.4" o 4 g 6 g
Carbonyl proteins (PC) 29** iyl 102 iyl 41.7 Wﬂ_

*Significant, ** High Significant and *** Very high Significant at p <0.05, p <0.01 and <0.001
from CCI4.
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DISCUSSION

Attention were bayed in National Organization for Drug Control and Research
(NODCAR) for cultivation and acclimatization of several herbs and herbal products that are
known to possess antioxidant principles and may be useful as organ protective agents among of
which herbs belonging to Euphorbiaceae, were reported to have antioxidant principles and organ
protective properties (Lanthers et al., 1991 and Trease and Evans, 2001).

Euphorbia antiquorum family are small trees rowing throughout the hotter parts of the
world, and as herbal drugs, containing antiradicals constituents, are now gaining importance in
prevention and treatment of oxidative stress linked diseases (Akihisa et al., 2005).

In the meantime, preliminary phytochemical investigation reported in the present study
showed the presence of triterpenes & flavonoids, both of which were previously reported to
possess antioxidant, hepatoprotective, activity (Fauconneau et al., 1997 and Sunitha et al.,
2001) may be provided as a modern medicine for treatment of liver diseases.

It may be pointed out that oral acute toxicity screening test proved that 5000 mg/kg oral dose
was safe. This finding runs parallel with Jyothi et al., (2007) who reported that none of the test
albino rats died at 2500 mg/kg dose.

As can be seen from the in virto results in the present study, the reducing power of EA
extract may serve as a significant indicator of its potential antioxidant activity. Table 1:
illustrated that the different doses of EA extract exhibited a remarkable reducing potency to
donate electron to stabilize the reactive free radical and reduce the oxidized intermediates in
concentration dependant as compared to SMS as a reference agent in PMS-NaOH system and
reduced the oxidized intermediates. Meanwhile, the reducing and inhibition capacity of EA
(100 ug/ml ) was similar to SMS effect in PMS-NaOH system due to the dose dependant
increase in the amount of absorbance and the reducing capacity indicating that the EA possesses
increased dose dependant reducing power (Salma et al., 2004) .

It may pointed out that results in (Table 2 ) illustrated that the increase of the inhibition
properties by the degradation of 2- deoxyribose in phenylhydrazine solution (Sasanka et al.,
1990), revealed that all different doses of EA extract, generated different concentrations of OH
radicals. Meanwhile, the inhibition capacities of OH radicals in EA were similar to SMS effect
of hydroxyl radical scavenging activity in the solution system due to the dose dependant
increase in the inhibition values. The obtained results in the current study agreed with those
previously indicated by Jyothi et al., (2007).

In the present study in virto antioxidant activities displayed significant increase in the
reducing power absorption that was coupled with reductions in hydroxyl ion absorption and
superoxide anion scavenging activities. These results revealed that EA extract only reduced and
not interfere with the generation the superoxide anion (i.e) scavenging off the OH radical and
hence inhibit cell damage that may occur as a result of the reaction between superoxide radicals
and H202 (Treas and Evans, 2001. It is also known that OH radicals can attack the sugar of
DNA base causing sugar fragmentation, base lose and DNA strand leakage (Sasanka et al.,
1990).

The results obtained by the in vitro study clearly assessed the successful acclimatization
of EA in National Organization for Drug Control and Research (NODCAR) farm and
demonstrated the incidence of dose dependent antioxidant activity by the aqueous extract. This
finding was convenient to proceed with the in vivo hepatoprotective effect of the test extract
against CCL4 intoxication.
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As can be seen from the data in (Table 3) four weeks CCL4 intoxication caused well
marked disturbances in the test biochemical parameters. The hepatotoxicity effects are largely
due to CCI4 biotransformation by the cytochrome P-450 system to active metabolite,
trichloromethyl radical (Recknagel et al., 1989). Covalent binding of the trichloromethyl radical
to cell protein is considered the initial step in a chain of events that eventually leads to lipid
peroxidation of the cell membrane and endoplasmic reticulum. Lipid peroxidation in turn gives
products like malondialdehyde (MDA) that cause damage to the membrane. The peroxidative
products induce hypoperfusion of the membrane and finally cytosolic enzymes appear in the
blood (Recknagel et al., 1989). The data reported in table 3 revealed that this could be the
reason where the levels of marker enzymes AST, ALT and ALP were found to be elevated.

This point of view was previously assessed by the studies reported by Kwak et al. (1993) and
Hewawasam et al. (2003).

The very highly significant elevations in T.G that was coupled with highly and very
highly significant reduction in the level of serum T. proteins and albumin could be referred to
the fact that the toxicity produced by CCI4 may be also due to the reaction of free radicals CCI3
or CCI3COO with lipids and proteins (Cameron and Karunarathe, 1936 and Yick et al.,
1993).

Meanwhile, the reduction in total proteins may be attributed to the damage produced and
localized in the endoplasmic reticulum leading to decrease in protein synthesis (Kancha and
Sadiq, 2010).

Also Recknagel et al. (1989), Gergely et al. (1995) and Dannenberg (2001) reported
that in case of CCl4 induced hepatotoxicity, CCl4 was converted into CCI3O" by liver enzymes
and attacks the unsaturated fatty acids of cell membrane in presence of oxygen which
consequently gives rise to lipid peroxides (MDA) which alters the functional integrity of liver
mitochondria leading to liver damage. The hepatotoxic effect of CCl4 was also markedly
indicated by the very high significant increase of serum cholesterol. The % increase recorded
reached 59% above those recorded by normal healthy rats. The magnitude of CCI4 intoxication
reached its maximum effect in case of total bilirubin, direct bilirubin and indirect bilirubin
where the % increased in their level reached 852%, 827% and 863% respectively.

It may be pointed out that hyperbilirubinemia (Table3) was most frequently indicated in
advanced chronic liver diseases and can be deemed as a useful index of the severity of cellular
dysfunction. Both total and direct bilirubin levels rise in disease of hepatocytes, obstruction to
biliary excretion into duodenum, hemolysis, in defects of hepatic uptake and conjugation of
bilirubin pigment such as in Gilbert’s disease. Hyperbilirubinemia results from impaired hepatic
uptake of unconjugated bilirubin in liver cell injury (Recknagel et al. 1989). In the current study
and as shown in hyperbilirubinemia observed in CCI4 intoxicated rats may be attributed to the
excessive heme destruction and blockage of the biliary tract where there is a mass inhibition of
conjugation reaction and release of unconjugated bilirubin from damage hepatocytes (Tiez,
1995).

The in vivo study (Table 3) pointed out that the marked depletion in the level of
antioxidant enzymes activities observed after ingestion of CCL4 for 4 weeks is a clear
manifestation of inactivation or failure of antioxidant enzymes to scavenge the excessive
formation of free radicals resulting in accumulation of free radicals redox in balance which in
turn propagates the oxidative stress and liver injury (Gill and tuteja, 2010).

The current results confirmed that the hepatic antioxidant defense system was
significantly increased in the treated groups for 4 weeks indicate their safety profile. However,
the data depicted in (Table 4) demonstrated that a CCL4 treated for 4 weeks was associated with
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very high significant impairment of the hepatic antioxidant defense system (GSH, GPX and
GST) as regarded to normal control group, while, the groups of animals pretreated with EA
extract or silymarin for 4 weeks exhibited active antioxidant capacity, this improvement was in
the order of silymarin < EA 250 < EA 125.

The interrelationship between the test antioxidant parameters were previously described
by Ayka et al. (1985) and Rotruck et al. (1973) who reported that glutathione (GSH) plays an
important role in the removal of free radical species through glutathione peroxidase (GPX),
glutathione Transferase (GST) and glutathione reductase (GSR) activities and maintenance of
membrane of protein thiol. The results of current study supported the view that the decreased
intracellular pool of GSH after ingestion of CCL4 (1 mg/kg/b.w) for 4 weeks resulted in
inadequate detoxification mechanism and failure of antioxidant defense mechanisms to prevent
the formation of excessive accumulation of highly toxic metabolites and free radicals .

The marked elevations in PC contents after 4 weeks ingestion suggest excessive protein
oxidation. It may be pointed out that proteins oxidation is defined as the covalent modification
of a protein induced either directly by reactive oxygen spices (ROS) or indirectly by reaction
with the byproducts of oxidative stress (Gill and Tuteja, 2010). Oxidative modifications of
protein alter their biological properties, leading to their fragmentation, increased cross linking
aggregation and enzyme dysfunction (Gracanin et al., 2009). The protein carbonyl derivatives
(PC) are chemically stable and result of oxidative cleavage of the protein backbone, direct
oxidation of amino acids such as lysine, arginine, histadine, proline, glutamic acid and thereonin
by binding of aldhyde produced from lipid peroxidation (Basle et al., 2010), therefore, the assay
of carbonyl proteins (PC) provide a covalent technique for detecting and quantifies the oxidative
modification of proteins.

It may be pointed out that the results in the current study revealed that the pretreated
groups with EA extracts were able to inhibit the oxidative modification of liver proteins (T.P
and Alb). The beneficial effects of the two tests extract can be attributed to antioxidant activity
of the bioactive constituents of tested extracts of EA.

The data reported by Kapur et al. (1994), Jyothi et al. (2008) and Pal and Manoj
(2011) revealed that short lasting pretreatment of EA extracts that was followed by CCl4,
exhibited less damage to the hepatic cells as compared to the rats treated with CCl4 alone. They
added that this finding was an indication of stabilization of plasma membrane thereby
preserving the structural integrity of cell as well as repairing and regenerating of hepatic tissue
damage that was caused by co- administration of CCL4 .The data recorded in the current study
revealed that EA extract (125 mg, 250 mg/ kg.b.w) was also efficient in assessing the previous
finding after simultaneous co-administration with CCI4 for 4 weeks as they caused very high
significant decrease in the three test enzymes. The data also revealed that EA 250 mg/kg b.w
was more potent than EA 125 mg/kg b.w.

The two test extracts also counteracting the reduction indicated by CCl4 in the level of
total protein and albumin which suggest that EA extract stop the damage produced and localized
in the endoplasmic reticulum. These findings also assess the stabilizing effect of these extract on
cell liver integrity.

The protection of the two test extracts of protein synthesis against CCIl4 protein
oxidative modification (PC) seemed to be less potent than those indicated by 25 mg/kg b.w oral
silymarin. It may be pointed out that the two test extracts were as potent as silymarin against
elevation of lipid peroxidation as evidenced by equivalent very high significant reduction in
MDA level. It may be also indicated that both silymarin as well as the two test extracts share
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each other in a common mechanism that cause improvement in the test serum biochemical
parameters.

The data also revealed that silymarin as well as the two test extracts counteracted the
very high significant elevations indicated in total as well as direct and indirect bilirubin; these
data could be considered as an encouraging indication for the use of this plant in jaundice
remedy and offering liver protection. The recorded data confirmed the hepatic antioxidant
defense against CCl4 intoxication by silymarin as well as the two test extracts.

It was of interest to indicate that the two test extracts were as potent as silymarin in their
antioxidant efficiency. A fact that strongly encourage the use of EA extract for antioxidant
medication. Moreover, the equipotent antioxidant effect of 125 mg/kg b.w EA and those
indicated by 250 mg/kg b.w also suggest that EA may excrete high antioxidant properties by
using lower dose.

In conclusion it may be indicated that local acclimatization of EA plant in Egypt did not
decrease its hepatoprotective and antioxidant potency. Meanwhile, the EA extract seemed to be
more potent as antioxidant rather than hepatoprotection. The hepatoprotection activity of EA
still required more investigations to support the traditional use of EA as an herbal remedy for
jaundice and other liver disorders, and to assess the feasibility of development of herbal
formulation for clinical studies.
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