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Abstract

AIM: To investigate the role of Cupressus sempervirens
(C. sempervirens) and Junijperus phoenicea (J. phoe-
nicea) extracts as therapeutic effect against CCl+ with
biochemical, histopathological evaluations.

METHODS: A single intraperitoneal dose of 10% CCl4
in olive ail (1 mL/kg body weight) was administered to a
group of female Wister rats, sacrificed after 24 h (as the
injury group). The other groups were given CCl+ as de-
scribed above and divided as follows: two groups of ten
rats each were orally administered either J. phoenicea
extract or C. sempervirens extract three times per week
for six weeks and a further group administered CCls was
left for six weeks to allow self-recovery. At the end of
experiment, the rats from all groups were sacrificed for
sampling and for biochemical and histological analysis.

RESULTS: Remarkable disturbances were observed in
the levels of all tested parameters. On the other hand,
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rats injected with the toxic agent and left for one and a
half month to self recover showed moderate improve-
ments in the studied parameters while, treatment with
both medicinal herbal extracts ameliorated the levels
of the disturbed biochemical parameters. The group
treated with J. phoenicea extract showed a remarkable
improvement in comparison to the CCls treated group.
The C. sempervirens group revealing an even more re-
markable effect showing histopathological liver& kidney
profiles close to those of the control group.

CONCLUSION: C. sempervirens and J. phoenicea leaf
extracts show a remarkable effect in enhancing liver
and kidney functions and may thus be of therapeutic
potential in treatment hepatotoxicity and nephrotoxicity.

© 2010 Baishideng. All rights reserved.
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INTRODUCTION

Alternative drugs for treatment of liver and kidney disease
have become a necessity to replace currently used drugs

of doubtful efficacy and safety. Thus there is a world-wide
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trend to return to traditional medicinal plants to treat liver
ailments!". Anti-fibrotics from natural products used in
traditional medicine may reduce the risk of toxicity and
maintain the therapeutic effectiveness when the drug is
used clinically™”. The use of natural products as a means
for treatment and protection against diseases may be ef-
fective, less toxic and also less costly. The aim of the pres-
ent study was to determine the potential role of the two
plants extracts Juniperus phoenicea (J. phoenicea) and Cupressus
sempervirens (C. sempervirens) in preventing or ameliorating
the deleterious effects induced by experimental chemical
hepatotoxins. In a previous study on the hepatoprotective
effects of these two extracts, various biochemical determi-
nants of liver function were evaluated including I.-alanine
aminotransaminase, aspartate aminotransaminase, and al-
kaline phosphatase, hight density lipoprotein low density li-
poprotein, bilirubin, total cholesterol and triglycerides. Cer-
tain antioxidants were also measured, namely, glutathione,
lipid peroxides and nitric oxide and the study showed that
treatment with both extracts ameliorated the levels of the
disturbed biochemical parameters.

In this study we aimed to study the therapeutic effect of
both extracts (J. phoenicea and C. sempervirens) against CCls-
induced hepatotoxicity in rats. This was achieved by mea-
suring liver total protein and albumin. Serum total lactate
dehydrogenase (LDH) was also measured and LDH-isoen-
zymes were analysed electrophoretically. Kidney functions
were measured as serum urea and ctreatinine to evaluate the
protective effect of both extracts against chemical toxicity.
The histopathology of the architecture of liver and kidney
was also investigated to investigate the role of the studied
extracts on the architecture of injured liver and kidney cells.

MATERIALS AND METHODS

Chemicals

All chemicals used in the present study were of high
analytical grade products from Sigma, Aldrich (St. Louis,
MO, USA), Merck (Germany), BDH (England), Riedal
de Ha’en (Germany), Fluka (Switzerland), Randox (Unit-
ed Kingdom), and Bio-diagnostic (Egypt).

Animals

Adult female albino Wister rats weighing approximate
120 g, supplied from the animal house of National Re-
search Center, Dokki, Egypt were used for experimental
investigations. Animals were kept under constant envi-
ronmental and nutritional conditions and were given food
and water all throughout the period of the experiment.
Appropriate anaesthetic and sacrifice procedures were fol-
lowed ensuring that animals did not suffer at any stage of
the experiments. Anaesthetic procedures complied with
the legal ethical guidelines approved by the Ethical Com-
mittee of the Federal Legislation and National Institutes
of Health Guidelines in USA and were approved by the
ethical committee of the National Research Centre in
Egypt. Animals were sacrificed under mild ether anesthe-
sia. Blood was withdrawn and serum separated then liver
and kidney samples were collected.
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Extraction of the powdered leaves

The dried powdered leaves (500 g) of either Juniperus
phoenicea 1.. or Cupressus sempervirens 1. were extracted in a
Soxhlet apparatus with methyl alcohol. The methanolic
extract was evaporated to dryness. The dried methanolic
extract (approximate 28 g) was dissolved in a suitable
amount of hot distilled H20- MeOH (95:5 v/v, 200 mL)
and partitioned between ethyl acetate and methanol. The
ethyl acetate extract was partitioned between CHCls and
EtOAc. Separation was then carried out by silica gel thin
layer chromatography plates using solvent system CsHs-C-
HsN-HCOOH. The isolated compounds were purified
on Sephadex LH2 and were eluted with MeOH giving
two major biflavonoid compounds from both plants. The
methanolic fractions were chromatographed over Sep-
hadex LH20 CC, eluted with H20 and finally with 50%
MeOH. Five flavonoids were isolated from Cupressus sem-
pervirens L. and four from Juniperus phoenicea L., while two
phenolic acids were isolated from both plants. The iso-
lated compounds were purified by paper chromatography
using solvent system BuOH- AcOH- H20 (4:1:5 v/v/v)
upper layer. The isolation procedures for both plants were
performed in Department of Pharmacognosy, National
Research Centre, Dokki, and Giza, Egypt.

Experimental design

Fifty adult female albino Wister rats were divided into five
groups of ten rats each. The first untreated group served
as control (Group 1). The second group which served as
the cirrhotic control group received a single intraperitone-
al (i.p) injection of 1 mL/kg body weight 10% CCls in ol-
ive oil), and was then sacrificed after 24 h and (Group 2P,
The remaining three groups were given CCls as described
before and divided as follows: Group 3 - CCls treated rats,
left for one and half months to self-recover; Group 4 -
CCls-treated rats administered J. phoenicea methanolic ex-
tract (E1) (300 mg/kg body weight) three times per weeks
orally for one and half months; and Group 5 - CCls-
treated rats administered C. sempervirens methanolic extract
(E2) (300 mg/kg body weight) three times per week orally

for one and half months.

Preparation of samples
At the end of experiment, animals were fasted for 24 h,
and blood was then withdrawn from the sublingual vein
after anesthetizing with diethyl ether. Blood samples were
centrifuged for ten minutes at 3000 r/min, and then se-
rum was separated and stored in aliquots in eppendorf
tubes at -20°C to be used for biochemical analyses.
Animals were then sactificed, liver and kidney tissues
was rapidly removed and cut into small sections which
were put in 10% of formalin solution and left for histo-
pathological analysis. Collected serum samples were sub-
jected to the analytical methods.

Analytical determinations

Total proteins: Total protein reacts with Bradford reagent
to give a blue complex, which is measured colorimetrically
at 595 nm Wavelength[()].
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Figure 1 Chemical composition of the methanolic extracts of Cupressus sempervirens L. or Juniperus phoenicea L.except Rutin present in Cupressus
sempervirens L. only. 'Rutin present in Cupressus sempervirens leaves only and revealing a more remarkable effect in histological studies of liver and kidney.

Determination of albumin level: This was performed ac-
cording to Doumas ¢ a/” using Randox Diagnostic kits. In
a buffered solution, bromocresel green forms a green col-
ored complex with albumin the intensity of which is pro-
portional to the amount of albumin present in the sample.

Determination of serum urea level: This was done ac-
cording to the procedure of Patton and Crouch® using
Diamond International Kits. In alkaline medium, the am-
monium ions released by urease react with salicylate and
hypochloride to form green indophenols. The absorbance
of samples and standards were measured by spectropho-
tometer at 580 nm against a reagent blank. The concentra-
tion of urea (mg/dL) was determined.

Determination of serum creatinine level: This was done
according to the procedure of Henry"”. The rate of com-
plex formation was measured photometrically at 492 nm,
and the concentration of serum creatinine was measured as

mg/dL.

Determination of LDH activity in serum: LDH activi-
ty was estimated by the method of Babson and Babson'".
The reduction of NAD is coupled with the reaction of
tetrazolium salt as Iodonitrotetrazolium chloride (INT)
with phenazine methosulfate serving as an intermediateel-
ectron carrier, resulting in the formation of formazan of
INT. The developed color was measured at 503 nm and
the activity was calculated as urnol/ min per mg protein.

Electrophoretic separation of serum LDH-isoen-
zymes: The method of Dietz and Lubrano!" was adopted
for the preparation of ultra-thin layers of 5.5% polyacryl-
amide gel, for separation of LDH isoenzymes. The dry
gel handles like a piece of paper!” and can be stored for a
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long time without fading, distortion or cracking. The dry
gel was scanned at 575 nm with an Ultrascan Laser Densi-
tometet.

Histopathological analysis: Small pieces liver and
kidney from the experimental animals were fixed in 10%
neutral buffered-formalin prior to routine processing in
paraffin-embedded blocks. Sections (4 um thick) were
cut and stained using hematoxylin-eosin (HE)!".

Statistical analysis: All data obtained are expressed as the
mean * SD. Results were analyzed by a computetized sta-
tistical program. Values were compared by one-way analysis
of variance and Fisher’s protected least significance differ-
ence for multiple comparisons as the post hoc test. A P-value

< 0.05 was considered to be statistically significant” .

RESULTS

Chemical composition

Chemical composition of the methanolic extracts of
Cupressus sempervirens L. or Juniperus phoenicea 1.. was inves-
tigated by column chromatography followed by thin layer
and paper chromatography. This revealed the presence
of two major biflavonoid compounds; cupressuflavone
and amentoflavone in the EtOAc fraction. Four flavonoid
compounds namely, myricitrin, quercetin, cosmosin, quet-
citrin and two phenolic compounds; p-coumaric acid and
caffeic acid were isolated from MeOH fraction of Juniperus
phoenicea 1. A further flavonoid, rutin was also identified in
Cupressus sempervirens (Figure 1). Each isolated compound
was identified by "HMR and "C-NMR spectral analysis'"”.

Serum biochemical parameters
Serum total protein showed a pronounced decrease in the
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Table 1 Effect of Juniperus phoenicea and Cupressus sempervirens leaves on the levels of some biochemical parameters in CCls-

toxicated serum of rats

Parameters Control CCls-toxicated CCls-self recovery Treated groups Improvement (%) ANOVA
»)
Ext1 Ext2
Gt Gz G3 Gs Gs G3 G4 Gs
Total protein (TP)  7.28 +0.61 (2) 5.458 +0.55 (1,3,4,5) 6.95+0.28 (2) 6.94 043 (2) 7.18 £0.42 (2) 205 2083 237 <0.0001
Albumin (Alb) 2.86+045(NS)  2.64+0.11 (NS) 269+012(NS) 2.73+0.31(NS) 2.84+0.24 (NS) 174 341 70 <0.348
Urea 0.606 +0.071 (2) 0.9809+0.15 (1,3,4,5)  0.620+0.053 (2) 0.619+£0.1102 (2) 0.613+0.0759 (2) 59.6  59.7 59.7  <0.0001
Creatinine 0.293+0.079 (2)  0.480+0.08 (1,3,4,5) 0.338+0.07(2) 0.353+0.021(2) 0294+0.065(2) 487 5273 63.6 <0.0001
Activity (LDH) ~ 0.098+0.028 (2)  0.495+0.242 (1,34,5) 0.1237+0.019 (2) 0.104+0.0412(2) 0.100+0017 (2) 479.6 49959 503.8 <0.0001

Data are expressed as mean * SD of ten rats in each group. Values of total protein are expressed as g/dL and Albumin are expressed as g/L; Urea and Cre-
atinine are expressed as mg/dL; Lactate dehydrogenase (LDH) are expressed as U/mL. P is level of significance, where P < 0.0001 is significant. Analysis
of data is carried out by one way (ANOVA) (analysis of variance) accompanied by post hoc (LSD) (least significant difference) (SPSS computer programme).

Exti means CCls + Me-OH extract of Juniperus phoenicea leaves and Ext: means CCls + Me-OH extract of Cupressus sempervirens. NS: Not significant.

Table 2 Effect of Juniperus phoenicea and Cupressus sempervirens leaves on the level of lactate dehydrogenase isoenzymes of CCls-

toxicated serum of rats

Parameters Control CCls-toxicated  CCls-self recovery Treated groups Improvement (%) ANOVA
(P)
Ext1 Ext2

G1 G2 Gs Gs Gs Gs Gs Gs

LDH1 0.0036 + 0.0009 0.0193 + 0.017 0.00767 £ 0.0028  0.00775 + 0.0052 0.00904 + 0.0056  324.86 322.63 286.596 < 0.037
2 (1,3,4,5) 2 2 O]

LDH:2 0.012 + 0.004 0.0279 + 0.0179 0.0165 + 0.0039 0.0161 £ 0.0131  0.0086 + 0.006 96.61 100 163.56 <0.044
0] (1,5) (NS) (NS) 0]

LDHs 0.0131 + 0.0075 0.0199 + 0.010 0.0100 + 0.0025 0.0106 + 0.0094 0.00727 + 0.0014 75.57 70.99 96.41 <0.057

(NS) (34/5) 2 2 )

LDHs4 0.00813 + 0.00479 0.0411 +£ 0.0314 0.0106 + 0.0035 0.0102 £ 0.0063  0.0123 £ 0.0054  375.15 380.07 354.24 <0.003
2 (1,3,4,5) o) 2 2

LDHs 0.0673 £ 0.0186 0.409 +0.217 0.0866 + 0.0189 0.081 + 0.008 0.066 £0.019  479.02 487.19 510.37 < 0.0001
0] (1,3,4,5) @ o] ()]

Data are expressed as mean # SD of ten rats in each group. Values of lactate dehydrogenase isoenzyme (LDH1) are expressed as U/mL. P is level of sig-
nificance, where P < 0.0001 is significant. Analysis of data is carried out by one way (ANOVA) (analysis of variance) accompanied by post hoc (LSD) (least
significant difference) (SPSS computer programme). Exti means CCls + Me-OH extract of Juniperus phoenicea leaves and Ext2 means CCls +Me-OH extract of

Cupressus sempervirens. NS: Not significant.

CCls-intoxicated group, with a reduction of 25% com-
pared to the normal healthy control group. Groups 3, 4
and 5 showed an improvement in the level of total protein
amounting to 21%, 21% and 24% respectively compared to
the CCls-intoxicated group (Gz). Concomitantly, a slight im-
provement was found in the level of serum albumin of 2%,
3% and 7% for groups 3, 4 and 5 respectively, compared to
the CCls-toxicated group (G2). The level of serum urea was
significantly increased (62%) in the CCls-toxicated group
(G2) compared to the control healthy group. Administration
of | phenociea or C. sempervirens to the CCli-toxicated group
(G4 and Gs respectively) or without any treatment (G3) still
showed a slight significant increase in urea level (2%, 3%
and 2%) for groups G4, Gsand Gs respectively compared to
the control healthy group. In addition, serum creatinine and
total LDH activities were significantly increased in group
2 compared to the control group. Treatment with the two
extracts showed a significant decrease in the levels of creati-
nine compared with the CCls-intoxicated group (G2) with
a percentage change of 15%, 11% in Gs, Gs respectively
(Table 1 and Figure 2A).
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Electrophoretic profiles of LDH-isoenzymes

The levels of LDH1 was greatly increased in the CCls-
intoxicated group (G2) with a percentage change of more
than 439.11% compared to normal healthy control group,
while G3, G4 and Gs showed a lowering in the levels of
LDH:1 of 325%, 323% and 287% resp. LDH2, LDHs,
LDH4and LDHs are also significantly increased in the
CCls-intoxicated group compared to the control group.
Treatment with the two extracts induced a highly signifi-
cant decrease in the levels of the four isoenzymes, as illus-

trated in Table 2, Figure 2B and Figure 3.

Histological and histopathological observation in liver
and kidney

Histologically, control livers stained with HE staining
showed normal parenchyma architecture (Figure 4A). After
CCls treatment, significant liver damage was observed with
classic histology of cirrhosis, coagulative necrosis, massive
fibrosis, fatty degeneration and formation of regenerative
nodules (Figure 4B). The group treated with [. phoenicea ex-
tract showed a remarkable improvement compared to the

126 December 6, 2010 | Volume 1 | Issue 6 |
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Figure 2 Diagrammatic representation illustrating the percentage change in total protein, albumin, urea, creatinine, lactate dehydrogenase-activity (A),
and lactate dehydrogenase-isoenzymes (B) in rat serum of different groups as compared to control. LDH: Lactate dehydrogenase.
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Figure 3 Electrophoretic profile of lactate dehydrogenase isoenzymes in
heart (H), liver (L) of rats control group (G1); CCls group (Gz); CCls (self-
recovery) group (Gs); CCls + Juniperus phoenicea group (Gs); CCls + Cupres-
sus sempervirens (Gs).

CCls-treated group (Figure 4C). The C. sempervirens group
showed an even more rematkable effect with values close
to those of the control group (Figure 4D). In the group
of rats intoxicated with CCls and left without further treat-
ment for 6 wk to allow self-recovery, the liver parenchyma
still showed massive fibrosis and micronodular cirrhosis
as well as moderate fatty change and regenerative nodules
surrounded by fibrous connective tissue extending be-
tween portal regions, similar to animals treated with CCla
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(G2) (Figure 4E). The regression in these alterations was
slower than the groups treated with both extracts.

Microscopically, kidney stained with HE staining
showed Glomeruli and tubules with appatently normal his-
tological features (Figure 5A). However in the CCls (24 h)
group extensive cortical damage was observed (Figure 5B).
Focal glomerular necrosis was detected in this group and
the affected glomeruli showed hypocellularity and shrink-
age. Most of the cortical tubules showed morphologic
changes, some of them being dilated and lined with flat-
tened epithelial cells. In the group of rats protected with
C. sempervirens ot J. phoenicea to CCls-toxicated group, the
glomeruli were normal, although sparse tubular changes
wete observed. Treatment with C. sempervirens (Figure 5C)
showed a more remarkable improvement than J. phoenicea
(Figure 5D). In the group of rats intoxicated with CClsand
left for one and half month without any treatment to allow
self-recovery (Figure 5E) the kidney glomeruli still showed
a few necroses with some epithelial cells showing vacuoliza-
tion, atrophy and detachment of tubular epithelial cells. The
regression in theses alteration was slower than in the groups
treated with both extracts.

DISCUSSION

In CCl+-induced injury, the brunt of the damage falls on
hepatocellular membranes. The relative loss of phospho-

December 6, 2010 | Volume 1 | Issue 6 |
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Figure 4 Histological appearance of the liver (HE staining). A: Section of control liver showing a normal histological appearance (arrows) (x 200); B: Liver section
of a rat treated with CCls (24 h) showing classic cirrhotic appearance (arrows) with the presence of coagulative necrosis (asterisks), note the necrosis of hepatic cells
and formation of vacuoles (arrows) (x 100); C: Liver section of a rat treated with CCls + Cupressus sempervirens group showing hepatocytes, with normal histological
profile, arrows indicated (CV) normal hepatocyte (x 200); D: Liver section of a rat treated with CCls + Juniperus phoenicea group, except for fatty degeneration (arrows),
the lobular appearance is normal (x 100); E: Liver section of a rat treated with CCls (1.5 mo self-recovery group) showing micronodular cirrhosis (arrows) is seen along
with moderate fatty change. Note the regenerative nodule surrounded by fibrous connective tissue extending between portal regions (x 100). CV: Central vein

lipids moieties results in an alteration of the membrane ence of flavonoids and phenolic acids, which possess
cholesterol:phospholipids ratio leading to abnormal significant antioxidant and thereby anti-hepatotoxic prop-
transmembrane losses of fluid, abnormal transmembrane erties'"”. Previously, the free radical scavenging properties
signal transmission and ultimately to cell injury, fibrosis or against DPPH’ of flavonoids from the two plants under
death"”. Tt should be pointed out that treatment of liver investigation were measured using ESR techniques in
diseases by various synthetic drugs is costly and may in- comparison with q-tocopherol as standard antioxidant. A
duce undesirable side- effects. An alternative approach to high antioxidant activity for quercetin, rutin, caffeic acid,
the use of chemically synthesized drugs for the treatment and p-coumaric acid were reported"”. Leaf extracts of
of liver disorders is the use of natural plant extracts, some C. sempervirens play an important role in traditional herbal
of which have been used by traditional medical practitio- medicine and are used as antiseptic, antitheumatic, anti-
ners for centuries. The potency of these extracts will open hemorrhoidal, antidiarrheic, vasoconstrictive agents, for
new areas for the development of a safe and cheap hepa- cough, colds, parasitic infections, inflammation and as
toprotective drugs from natural sources for treatment of a strong hair tonic. It is also used for treatment of gastroin-
wide range of liver diseases'”. testinal disorders (diarrhea) and against dermatosis”**".
The phytochemical investigation of the methanolic Elevated serum levels of liver-specific enzymes as well
extract of | phoenicea and C. sempervirens revealed the pres- as alterations in several other liver parameters and reduc-
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Figure 5 Histological appearance of the kidney (HE staining). A: Section of control kidney showing a normal histological appearance glomeruli and tubules (ar-
rows) appear normal (x 100), with higher magnification section (x 200); B: Renal cortex in CCls (24 h) group. Segmental glomerular necrosis (arrows) seen, tubular
dilation (arrows) and detachment of tubular epithelial cells also visible (x 100); C: Renal cortex in CCls + Cupressus sempervirens group, glomeruli and tubules (ar-
rows) appear normal in cortex (x 200); D: Renal cortex in CCls + Juniperus phoenicea group, glomeruli and tubules (arrows) appear normal seen in cortex (x 100); E:
Renal cortex in CCls group (1.5 mo, self-recovery) group. Vacuolization, atrophy and detachment of tubular epithelial cells (arrows) seen (x 100).

tion in the levels of serum total proteins may indicate liver
or kidney disease™. The present data showed that rats
treated with a single dose of CCls developed significant he-
patic damage as observed from the decreased level of total
protein. The decline in protein content may be due to de-
fects in protein biosynthesis as well as disruption and dis-
association of polyribosomes from endoplasmic reticulum
following administration of CCl*. The improvements in
the level of total protein after treatment with the natural
products may be due to the promotion of tibosome as-
sembly on endoplasmic reticulum which facilitates unin-
terrupted protein biosynthesis®. In the present study, a
significant reduction in serum albumin was detected in the
CCl+intoxicated rats while a slight improvement occurred
after treatment with the two test extracts. These results are
in agreement with Ohta ¢z a/* who reported that, serum
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albumin concentrations decrease in rats with chronic CCls-
intoxication at an advanced state of liver cirrhosis.

CCls-intoxicated rats showed a significant increase
in the levels of serum urea and creatinine due to altered
kidney function. This is in agreement with the findings
of Ronis ¢ al”” who noted that administration of CCls
causes increases in plasma creatinine levels in rats. Ad-
ministration of J. phoenicea or C. sempervirens extracts to
cirrhotic rats induced a significant decrease in the levels
of serum urea and creatinine in comparison to rats left
to recover without any treatment.

LDH is a key enzyme in glycolysis which catalyzes the
process of lactate production””. The results obtained in
the present study revealed significant increases in the levels
of total LDH in CCls-intoxicated rats. This correlates with
the findings of Hung e# al” who noted that exposure of
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rats to CCls increased the serum levels of LDH. However,
treatment of cirrhotic rats with J. phoenicea or C. semper-
virens extracts resulted in decreased levels of total LDH.
Our results also coincide with those of Gupta ez @/ who
noted a significant increase in serum levels of all LDH the
isoenzymes. Analysis of each tissue revealed characteristic
changes in LDH isoenzyme patterns indicating organ-
specific tissue damage. These alterations in LDH and its
isoenzymes, may be directly or indirectly related to the
mechanism(s) of the toxic action, and also provide insight
into the site/organ(s) of toxicity™”. Levels of all LDH-iso-
enzymes were improved after treatment with both extracts.
An excellent enhancement in LDHs was also noticed after
treatment with the two extracts. It was cleatly noticed that,
as predominating isoenzymes, both LDH4 and LDHs were
more of less at normal levels.

Furthermore, CCls treatment induces the necrosis of
hepatocytes around centrilobular veins, and the accumula-
tion of inflammatory cells™". In the present study, histo-
pathological changes we observed indicating liver damage
after CCls administration. It has been reported that CCls
causes necrosis, fibrosis, steatosis and foamy degeneration
of hepatocytes and cirrhosis in liver. It is worth noting
that the present biochemical findings correlated with the
histological observations in the liver and kidney which
clearly revealed that the hepatic cells, central vein, and
portal triad and kidney normal histologic features Glom-
eruli and tubules are almost normal in J. phoenicea 1. or
C. sempervirens groups.

The result of this study, confirmed by histological
observation, show that methanolic extracts from both
plants under investigation have preventive action on CCls
induced hepatotoxicity. This phenomenon was due to
flavonoid compounds namely myricitrin, quercetin, cos-
mosin and quercitrin as well as the phenolic compounds
e-coumaric acid and caffeic acid. The role of these ex-
tracts in restoring different enzymatic activities and in
ameliorating the toxic and hazardous disorders induced
on the liver and kidney may be due to a high antioxidant
activity for these flavonoids, especially rutin, which pres-
ent in C. sempervirens leaves. The potency of the extracts
will open new areas for the development of a safe and
cheap hepatoprotective drug from natural wealth for the
treatment of a wide range of liver diseases.

COMMENTS

Background

The methanolic extracts of the leaves of two traditional medicinal plants,
namely, Cupressus sempervirens (C. sempervirens) and Juniperus phoenicea
(J. phoenicea) were evaluated for their therapeutic effect.

Research frontiers

The phytochemical investigation of the methanolic extracts of J. phoenicea and
C. sempervirens revealed the presence of flavonoids and phenolic acids, which
possess significant antioxidant and thereby anti-hepatotoxic properties.
Innovations and breakthroughs

The flavonoid compounds, myricitrin, quercetin, cosmosin, quercitrin and the
phenolic compounds p-coumaric acid and caffeic acid. The role of these ex-
tracts in restoring different enzymatic activities and in ameliorating the toxic and
hazardous disorders induced on the liver and kidney.
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Applications

The levels of serum biochemical parameters including total protein, albumin, total
lactate dehydrogenase activity, lactate dehydrogenase isoenzymes were deter-
mined. In addition urea and creatinine were estimated as measures of kidney
function in experimentally CCls induced liver injury in rats. The histopathological
liver and kidney profiles were also studied.

Peer review

The two extracts under study possess potent activities against CCls toxicity due
to the high antioxidant activity of the flavonoids, especially rutin, which are pres-
entin C. sempervirens leaves. The potency of the extracts will open new areas
for the development of a safe and cheap hepatoprotective drug from natural
wealth for the treatment of a wide range of liver diseases.
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