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Abstract:  
Previous studies reported that Pulicaria somalensis (Asteraceae) and related members of this family have long been used in folk 
medicines and because of its antioxidant activity, has an effective role in protection of biomarkers of cardiac and renal 
dysfunction. The aim of the present study was to evaluate the protective effects of Pulicaria somalensis mthanolic extract (PSME) 
on carbon tetrachloride (CCl4)-induced changes in  cardio-and nephro-toxicity. For the cardio-protective activity, biochemical 

parameters such as LDH, creatine kinase and albumin in serum, total protein, MDA and NP-SH levels in myocardial tissues 
were estimated. For the evaluation of nephro-protective activity, biochemical parameters such as creatinine, urea, uric acid, 
sodium, potassium and calcium in serum, total protein, MDA and NPSH levels in renal tissues were assesed. The results of the 
present finding showed a significant (P<0.01-0.001) protection of cardiac and renal biochemical markers in serum and tissues, 
at both the doses of PSME (250 and 500 mg/kg). The cardiac and renal protective markers were further confirmed by the 
histopathological examination of cardiac and renal tissues. On the basis of present findings, it can be concluded that CCl4-
intoxication induced cardiac and renal biochemical markers dysfunction  reversed by the PSME treatment. 
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INTRODUCTION: 

Kidneys are responsible for regulating homeostasis 

function via balancing of electrolytes in the blood, 

while heart maintain homeostasis via pumping blood 

throughout the body. However, various side effects 
are seen in kidney and heart tissues in spite of the 

growth in the concern synthetic medicine. Traditional 

herbal drugs due to their safety and efficacy are 

become popular for the treatment of nephrotoxicity 

and cardiac dysfunctions. There are various lines of 

indication which implicated oxidative stress in the 

etiology of cardiovascular and kidney diseases. [1,2] 

P. somalensis, a shrub or woody herb reported the 

presence of diterpenes and flavonoids. [3] The in 

vitro DPPH and FRAPS antioxidant model showed 

marked antioxidant properties of MEPS, due to 

presence of active constituents (phenol, tannins and 
flavonoids). [4] The related Pulicaria species are 

reported for several actions such as anti-

inflammatory, antileukemic and chemopreventive 

agents. [5] Some of the closed Pulicaria species are 

tested for analgesic, antipyretic, anti-inflammatory, 

hepatoprotective, nephritic, antimicrobial, 

antidiarrheal, antischistosomiasis, antifungal, 

antimalarial and insecticidal activities. [6-8] 

Antimicrobacterial and anticancerous studies of the 

isolated guaianolide sesquiterpenes of Pulicaria 

species showed antibacterial activity against M. phlei 
with potent cytotoxic activities. [9] Phytochemical 

studies of one of the Pulicaria species have shown 

that, it has a rich source of sesquiterpene and 

diterpenes. [10,11] Antioxidants flavonoids [12] and 

the presence of a 6-hydroxyflavone was identified in 

P. burchar. [13] Carbon tetrachloride (CCl4), which 

produces reactive free radicals when metabolized, has 

been widely used as a solvent for the induction of 

hepatic damage with simultaneous  responsible for 

cardiovascular and kidney disfunction. [14] CCl4-

intoxication in animals increases LDH, CK and 

decreases albumin levels in cardiac damage [15] 
while increases creatinine, Na, K, Ca, Urea and Uric 

acid in kidney disfunction. [16] To the best of our 

knowledge, there was no scientific reports in support 

of protective nature of P. somalensis in cardiac and 

kidney disfunction despite of its tremendous 

antioxidative potential. Therefore, the present study 

was aimed to investigate the possible 

cardioprotective and nephroprotective effects of 

Pulicaria somalensis mthanolic extract (PSME) on 

CCl4-induced toxicity in the Wistar albino rats. 

 

MATERIALS AND METHODS: 

Animals 

Healthy male Wistar albino rats (180-200 g) were 

used for the present study. Total of 30 animals were 

obtained from Lab Animal Care Unit, College of 

Pharmacy, King Saud University. The rats were 

randomly divided into 5 groups of 6 animals each and 

were kept in standard plastic animal cages separately 

with 12-hour light and dark cycle under standard 

environmental conditions of temperature. The rats 
were provided with standard rat chow diet and tap 

water ad libitum. The animals were acclimatized to 

laboratory conditions for 7 days, prior to 

experiments. All animals were approved by 

Institutional Animal Ethics Committee of College of 

Pharmacy, Prince Sattam Bin Abdulaziz University, 

Al-Kharj, Saudi Arabia. 

 

Plant Collection and Extract Preparation 

The aerial parts of Pulicaria somalensis was 

collected in early march 2014 from the new industrial 

area 17 km south west Alkharj City. The collected 
plant was authenticated by taxonomist Dr. M. Atiqur 

Rahman, from College of Pharmacy, Medicinal, 

Aromatic and Poisonous Plants Research Center, 

King Saud University, Riyadh. A voucher specimen 

(PSAU-CPH-3-2014) is maintained in the herbarium 

of College of Pharmacy, Prince Sattam Bin 

Abdulaziz University. The shed dried herbs (500 g) 

were coarsely powdered and macerated in 3 liters of 

90% Methanol for 72 h using percolation method. 

The methanol was then removed at 40°C under 

reduced pressure in a rotary evaporator. 
The Pulicaria somalensis mthanolic extract (PSME) 

was then suspended in distilled water just before its 

administration to the Wistar albino rats. 

 

Experimental Procedure 

Wistar albino rats were arbitrarily divided into five 

groups. Group I (normal control) received saline 

(1 mL/kg, p.o.) only for seven days, Group II (toxic 

control) received normal saline (1 mL/kg, p.o.) for 7 

days. Group III (positive control) was 

prophylactically treated with silymarin (10 mg/kg, 

p.o.) for 7 days. Groups IV and V (Test groups) were 
prophylactically treated with PSME at doses of 250 

and 500 mg/kg, p.o. respectively. On the 8th day, 

except Group I (normal), all were injected 

intraperitoneally (i.p.) with 0.4 ml/kg of CCl4, as a 

20% solution in paraffin oil.  

 

Assessment of cardiac and renal function markers 

in serum 

After 24 h of CCl4 injection, blood samples from all 

the rats were collected from retro-orbital plexus. 

Serum was separated by centrifugation at 3000 rpm 
for 15 minutes and was transferred to prelabeled 

eppendrof tubes for assessment of various 

biochemical parameters for the cardiac and renal 

function tests. For the cardiac function, the 

biochemical parameters such as lactate 
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dehydrogenase (LDH), creatinine kinase (CK) and 

Albumin were analyzed. For the renal function, the 

biochemical parameters such as creatinine, urea, uric 

acid and electrolytes (calcium, sodium and 

potassium) were estimated. All parameters were 
analyzed at College of Pharmacy, King Saud 

University, Riyadh, Kingdom of Saudi Arabia using 

different diagnostic kits.  

Immediately, after blood collection, all animals were 

sacrificed by light ether anaesthesia, then, heart and 

kidney samples were collected, washed with chilled 

normal saline, followed by processing for 

biochemical estimations in tissues and 

histopathological studies.  

 

Preparation of kidney and heart homogenate  

Collected heart and kidney samples were 
homogenized in ice cold 0.15 M KCl solution using 

motor driven Teflon pestle. Homogenized tissues 

were treated with ethylene-diamine tetra acetic  acid 

(EDTA, pH 7.4) followed by centrifugation at 12000 

rpm for 20 minutes. The supernatant was used for the 

estimation of total protein, NP-SH and 

malondialdehyde (MDA). 

 

Estimation of biochemical markers in heart and 

kidney homogenate 

Total protein contents, [17] Malondialdehyde (MDA) 
[18] and non-protein sulfhydryls (NP-SH) [19] were 

estimated in tissue homogenates by the previously 

described methods. The estimation of 

malondialdehyde (MDA) and non-protein sulfhydryls 

(NP-SH) were used for oxidative stress. In brief, for 

MDA, 0.2 mL of tissues sample separately kept in a 

different test tube and then incubated at 37°C for one 

hour and then added, one mL of 10% trichloroacetic 

acid (TCA) and 1 mL of 0.67% thiobarbituric acid 

(TBA) and then boil for five minutes at 95°C. The 

tube was cooled and then centrifuge. The absorbance 

of supernatant was measured at 532 nm. For the 
estimation of NP-SH, 0.1 mL of the supernatant was 

suspended in tris buffer, 5-5’-dithiobis-(2 

nitrobenzoic acid) (DTNB) and absorbance was 

measured instantly at 412 nm against blank. The 

result of both MDA and NP-SH were expressed as 

nmol/mg.  

 

Histopathological Assessment  
For microscopic assessment, heart and kidney tissues 

were fixed in a graded series of solution (absolute 

alcohol 60%, formaldehyde 30%, glacial acetic acid 

10%) and embedded in paraffin wax. The tissue 

sections (3 μm) were made by rotary microtome 

(Leitz 1512), mounted on slides and then, placed in 

an oven with a temperature of 60°C for 15 minutes 

and then stained with hematoxylin/eosin dye 

subsequently and observed under a light microscope.  

 

Statistical analysis  

Graph Pad Prism 7.0 Software (GraphPad software, 
San diego, CA, USA) was used for statistical 

analysis. The comparison between the groups were 

done by means of one way analysis of variance 

(ANOVA), followed by Dunnett's multiple 

comparison test, the P < 0.001 was concidered as 

significant.  

 

RESULTS: 

Effect of PSME on cardiac function markers in 

serum 

Table 1 shows the effects of PSME on cardiac 
function markers in CCl4-intoxicated rats. LDH and 

Creatin kinase were significantly (p < 0.001) elevated 

in the CCl4 intoxicated rats (310.66 ± 9.38 and 

416.00 ± 13.29 U/L, respectively) when compared to 

the normal animals (152.50 ± 4.10 and 235.66 ± 

14.32 U/L, respectively). Administration of PSME at 

doses of 250 and 500 mg/kg prior to CCl4 treatment, 

significantly (p < 0.05-0.001) protected the elevated 

LDH and Creatin kinase levels. The serum albumin 

levels were reduced in rats treated with CCl4 (1.93 ± 

0.08 mg/dl) when compare to normal group animals 

(5.16 ± 0.14 mg/dl). Administration of PSME at 
doses of 250 and 500 mg/kg prior to CCl4 treatment, 

significantly (p < 0.001) maintain the normal albumin 

levels. 
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Table 1:  Effect of PSME on cardiac function markers in CCl4-intoxicated rats 

 

Groups 

Dose 

(mg/kg

) 

LDH (U/L) Creatine kinase (U/L) Albumin (mg/dl) 

Mean ± SEM 
% 

Change 
Mean ± SEM 

% 

Change 

Mean ± 

SEM 

% 

Change 

Normal 

control 
 152.50 ± 4.10  235.66 ± 14.32  5.16 ± 0.14  

Toxic control 

(CCl4) 
 

310.66 ± 

9.38*** a 
 

416.00 ± 

13.29*** a 
 

1.93 ± 

0.08*** a 
 

Silymarin + 

CCl4 
10 

180.66 ± 

3.98*** b 
42 

257.66 ± 

9.57*** b 
38 

4.10 ± 

0.16*** b 
107 

PSME + CCl4 250 
268.16 ± 

13.05* b 
14 

316.33 ± 

12.31*** b 
24 

2.68 ± 

0.09*** b 
39 

PSME + CCl4 500 
214.50 ± 

9.37*** b 
40 

265.83 ± 

10.44*** b 
36 

3.70 ± 

0.16*** b 
91 

 
All values are Mean ± SEM (n = 6), *p<0.05, **p<0.01, ***p<0.001, ANOVA, followed by Dunnett’s multiple 

comparison test. Where a denote comparison with normal control group and b denotes comparison with toxic control 

group. 

 
Effect of PSME on kidney function markers and 

electrolytes in serum 

Table 2 and 3 shows the effects of PSME on renal 

function markers and electrolytes levels in the CCl4-

intoxicated rats. The kidney function markars such as 

creatinine, urea and uric acid in CCl4 intoxicated 

group of rats were 3.50 ± 0.23, 224.33 ± 11.59 and 

6.36 ± 0.19 mg/dl, respectively when compare to 

normal control group 0.92 ± 0.03, 37.63 ± 1.86 and 

2.08 ± 0.12 respectively. The elevated level of renal 

function markers were significantly (p < 0.05-0.001) 

maintain in the PSME and silymarin groups of 

animals (Table 2). The serum of CCl4 injected rats 

showed a significant (p < 0.001) increase in the levels 

of sodium (151.49 ± 1.64 mEq/L), potassium (11.53 

± 0.49 mEq/L) and calcium (13.85 ± 0.51 mg/dl) 

when compared with normal control group. 

Administration of PSME (250 and 500 mg/kg) 

significantly (p < 0.001) improved the levels of 

sodium, potassium and calcium at higher  dose (Table 

3). 

 

Table 2: Effect of PSME on Kidney function markers in CCl4-intoxicated rats 

 

Groups 

Dose  

(mg/kg

) 

Creatinine (mg/dl) Urea (mg/dl) Uric Acid (mg/dl) 

Mean ± SEM 
% 

Change 
Mean ± SEM 

% 

Change 

Mean ± 

SEM 

% 

Change 

Normal control  0.92 ± 0.03  37.63 ± 1.86  2.08 ± 0.12  

Toxic control 

(CCl4) 
 

3.50 ± 0.23 

*** a 
 

224.33 ± 

11.59*** a 
 

6.36 ± 

0.19*** a 
 

Silymarin + 

CCl4 
10 

1.80 ± 0.10 

*** b 
49 

108.78 ± 

6.08*** b 
52 

3.11 ± 

0.37*** b 
51 

PSME + CCl4 250 3.15 ± 0.11 b 10 
178.16 ± 5.65** 

b 
21 

4.80 ± 

0.23*** b 
25 

PSME + CCl4 500 2.75 ± 0.13* b 21 
164.66 ± 

4.49*** b 
27 

3.88 ± 

0.09*** b 
39 

 
All values are Mean ± SEM (n = 6), *p<0.05, **p<0.01, ***p<0.001, ANOVA, followed by Dunnett’s multiple 

comparison test. Where a denote comparison with normal control group and b denotes comparison with toxic control 

group. 
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Table 3: Effect of PSME on serum electrolyte levels in CCl4-intoxicated rats 

 

Groups 

Dose  

(mg/kg) 

Sodium (mEq/L) Potassium (mEq/L) Calcium (mg/dl) 

Mean ± SEM 
% 

Change 

Mean ± 

SEM 

% 

Change 

Mean ± 

SEM 

% 

Change 

Normal 

control 
 111.17 ± 1.28  4.30 ± 0.22  3.76 ± 0.13  

Toxic control 

(CCl4) 
 

151.49 ± 

1.64*** a 
 

11.53 ± 

0.49*** a 
 

18.85 ± 

0.65*** a 
 

Silymarin + 

CCl4 
10 

123.40 ± 

3.16*** b 
19 

6.53 ± 

0.25*** b 
43 

9.14 ± 

0.34*** b 
51 

PSME + CCl4 250 
146.10 ± 2.44 

b 
4 

9.90 ± 0.41* 

b 
14 

16.76 ± 0.71 

b 
11 

PSME + CCl4 500 
137.33 ± 

2.28*** b 
9 

8.00 ± 

0.30*** b 
31 

13.80 ± 

0.35*** b 
27 

 

All values are Mean ± SEM (n = 6), *p<0.05, **p<0.01, ***p<0.001, ANOVA, followed by Dunnett’s multiple 

comparison test. Where a denote comparison with normal control group and b denotes comparison with toxic control 

group. 

 

Effect of PSME on myocardial oxidative stress 

markers  

Total protein, MDA and NPSH (oxidative stress 

profile) of heart tissues were shown in Figure 1-3. 

The level of total protein (Figure 1) in CCl4 

intoxicated rats was significantly decreased (p < 

0.001) when compare to the normal group. The level 

of total proteins in PSME (250 and500 mg/kg) and 

silymarin (10 mg/kg) groups were showed the 

significant (p < 0.05-0.001) improvement in the total 

protein level. The MDA (≈10.18 nmol/g) was 
elevated in CCl4 intoxicated group when compared to 

that of the normal group (≈1.03 nmol/g) of rats 

cardiac tissue (p < 0.001). The significant (p < 0.05-

0.001) protctive level of MDA (Figure 2) was 

showed in the both PSME (250 and 500 mg/kg) and 

silymarin (10 mg/kg) groups. Figure 3 showed the 

NP-SH (≈2.29 nmol/g) level in CCl4 was 

significantly (p < 0.001) decreased in compare to the 

normal (≈6.46 nmol/g) groups of the rats. Whereas, 

treatment with PSME (250 and 500 mg/kg) and 

silymarin significantly (p < 0.05-0.001) protect the 

heart tissues.

 

 
Figure 1: Effect of PSME on myocardial total protein concentration in CCl4- intoxicated rats.  

All values represent mean ± SEM (n=6), *P < 0.05, **P < 0.01, ***P < 0.001; ANOVA, followed by Dunnett’s 

multiple comparison test. Where a as compared with Control group and b as compared with CCl4 only group 
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Figure 2: Effect of PSME on myocardial MDA concentration in CCl4- intoxicated rats.  

All values represent mean ± SEM (n=6), *P < 0.05, **P < 0.01, ***P < 0.001; ANOVA, followed by Dunnett’s 

multiple comparison test. Where a as compared with Control group and b as compared with CCl4 only group 

 

 

Figure 3: Effect of PSME on myocardial NP-SH concentration in CCl4- intoxicated rats.  

All values represent mean ± SEM (n=6), *P < 0.05, **P < 0.01, ***P < 0.001; ANOVA, followed by Dunnett’s 

multiple comparison test. Where a as compared with Control group and b as compared with CCl4 only group 
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Effect of PSME on renal oxidative stress markers  

Total protein, MDA and NPSH (oxidative stress 

profile) of kidney tissues were shown in Figure 4-6. 

The level of total protein (≈49.5) (Figure 4) in CCl4 

intoxicated group was significantly decreased (p < 
0.001) when compare to the normal control group 

(≈145.3). The level of total proteins in the PSME and 

Silymarin treated groups were showed the significant 

(p < 0.05-0.001) protection. The MDA level (≈6.5 

nmol/g) was significantly (p < 0.001) elevated in 

CCl4 intoxicated group when compared with normal 

control group (≈0.86 nmol/g). The significant (p < 

0.05-0.001) protctive level of MDA (Figure 5) in 

kidney tissues were showed in PSME (250 and 500 

mg/kg) and silymarin (≈ 4.9, ≈4.88 amd ≈ 2.17 
nmol/g respective) groups. NP-SH (≈3.23 nmol/g) 

level (Figure 6) was significantly (p < 0.001) 

decreased in CCl4 intoxication when compare to the 

normal control rats (≈5.52 nmol/g). 

Whereas, treatment with PSME with higher dose and silymarin (≈4.55 and ≈ 4.74 nmol/g, respectively) significantly 

(p < 0.001) protected the kidney tissues.  

 

 

 

 

 
Figure 4: Effect of PSME on renal total protein concentration in CCl4- intoxicated rats.  

All values represent mean ± SEM (n=6), *P < 0.05, **P < 0.01, ***P < 0.001; ANOVA, followed by Dunnett’s 

multiple comparison test. Where a as compared with Control group and b as compared with CCl4 only group 
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Figure 5: Effect of PSME on renal MDA concentration in CCl4- intoxicated rats.  

All values represent mean ± SEM (n=6), *P < 0.05, **P < 0.01, ***P < 0.001; ANOVA, followed by Dunnett’s 

multiple comparison test. Where a as compared with Control group and b as compared with CCl4 only group 

 

 

 

 

 

 
Figure 6: Effect of PSME on renal NP-SH concentration in CCl4- intoxicated rats.  

All values represent mean ± SEM (n=6), *P < 0.05, **P < 0.01, ***P < 0.001; ANOVA, followed by Dunnett’s 
multiple comparison test. Where a as compared with Control group and b as compared with CCl4 only group 
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Figure 7: Histopathological section of myocardial tissues (H and E × 400), (Figure 7a) Section of normal control rat 

(Group-1), showing normal architecture of cardiac tissue, (Figure 7b) Section of CCl4 intoxicated rat (Group-II) 

showing dilatation and congestion of myocardial blood vessels, (Figure 7c) Section of Silymarin treated rat (Group-

III) showing normal architecture with no histopathological changes, (Figure 7d) PSME (250 mg/kg b. wt.) treated rat 

(Group-IV) showing dilatation and congestion of myocardial blood vessels and (Figure 7e) PSME (500 mg/kg) 

treated rat (Group-V) showing no histopathological changes. 
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Figure 8: Histopathological section of Kidney tissues (H and E × 400), (Figure 8a) Section of normal control rat 
(Group-1) showed normal histological structure of renal parenchyma, (Figure 8b) Section of CCl4 intoxicated rat 

(Group-II) showing vacuolation and congestion of glomerular tuft (small arrow) as well as vacuolation of renal 

tubular epithelium, (Figure 8c) Section of Silymarin treated rat (Group-III) showing slight vacuolation of renal 

tubular epithelium, (Figure 8d) PSME (250 mg/kg) treated rat (Group-IV) showing congestion of renal blood vessel, 

(Figure 8e) PSME (500 mg/kg) treated rat (Group-V) showing no histopathological changes.  

 

Effect of PSME on histopathology  

The brief histopathological assessment of heart and 

kidney tissues were given in Fig. 7 and 8, 

respectively. The photomicrograph of normal rats 

showed normal cardiac architecture with no 

histopathological changes (Figure 7a), whereas, the 
CCl4 intoxicated group showed dilatation and 

congestion of myocardial blood vessels (Figure 7b). 

Treatment with Silymarin (Figure 7c), PSME at 

doses of 250 mg/kg (Figure 7d) and 500 mg/kg 

(Figure 7e) showed the reversal of myocardial 

changes. Similarly, renal photomicrograph of normal 

rats showed normal structure of renal parenchyma 

(Figure 8a), whereas, the CCl4-intoxicated renal 
tissue showed vacuolation and congestion of 

glomerular tuft as well as vacuolation of renal tubular 
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epithelium (Figure 8b). Treatment with silymarin 

(Figure 8c), PSME at doses of 250 mg/kg (Figure 8d) 

and 500 mg/kg (Fig. 8e) exhibited prevention of renal 

tissue against CCl4-intoxicated changes.  

 

DISCUSSION: 

Free radicals increased oxidative stress and decreased 

in antioxidant defenses is well recognized in several 

models of cardiotoxicity. [20,21] Carbon 

tetrachloride (CCl4), a typical toxic agent, produces 

the toxic effects by the production of free radicals. 

CCl4 creates methyl trichloride radicals (CCl3*) by 

the activation of liver cytochromes P450 enzymes, 

which immediately respond with cell membrane. [22] 

While liver is considered to be the primary target of 

CCl4 toxicity, it also causes free radical generation in 

heart and kidneys. [23-25] The free radical produced 
by CCl4,  forms covalent bonds with unsaturated fatty 

acids and causes the production of chloroform and 

lipid radicals. [26] The biological membrane 

dramatically changed by the peroxidation of lipids, 

ensuing in severe cell damage and therefore, causes a 

significant role in the different ailments. [27-28] The 

findings of present study showed that injection of 

CCl4 to rats induced oxidative heart damage which is 

proved by an increase in the LDH and creatine kinase 

(ATP restoration enzyme) and decreased albumin 

levels. The findings of present study are in 
corroborate to the previous recognition of cardiac 

damage, which involves the measurements of the 

several cardiac marker enzymes including creatine 

kinase. [29] Due to change of peroxidation of 

membrane by oxygen-derived free radicals, cardiac 

cell membrane gets disturbed, causing leakage of 

enzymes. [30] Hence, decreased activities of 

enzymes in heart tissue and increasing concentration 

in the serum as an indicator of heart injury. [31]   The 

present finding also showed the decrease in total 

protein, NP-SH and increased in malondialdehyde 

(MDA) level in hearts of CCl4-treated rats when 
compared with normal rats, representing that the 

heart is one of the target organs affected by CCl4-

toxicity. These findings are in agreement with earlier 

experiments that CCl4 can cause oxidative damage 

and produced reactive oxygen species (ROS) in 

different organs including heart. [32-34] Similarly, 

increased oxidative stress and decrease in antioxidant 

defenses by oxygen free radicals is also well 

recognized in several models of nephrotoxicity. CCl4 

is well established model to induce hepatotoxicity 

and can also be applies for nephrotoxicity by the 
production of free radicals. [8,16,35] In present 

findings, administration of CCl4 to rats induced 

oxidative kidney damage, confirmed by elevation in 

serum level of creatinine, urea, uric acid, Na, K and 

Ca. According to previuos findings, these 

pathological changes revealed potential damage to 

kidney structural integrity. [36] The previous data 

also showed the similar nephrotoxicity effect with 

CCl4 intoxication so our findings are in agrremnt with 

previous studies. [23,37] The present finding also 
showed the decrease in total protein, NP-SH and 

increased in malondialdehyde (MDA) level in kidney 

tissues of CCl4-treated rats, when compared with 

normal rats. These findings are in agreement with 

earlier experiments showing oxidative damage and 

ROS produced by CCl4 are responsible for 

nephrotoxicity. [38,39]  The defensive effects of 

PSME may be due to protective effects against CCl4 

causing oxidative stress. [4] The microscopic 

structural changes in the cardiac and renal tissues of 

CCl4 intoxicated rats were prevented by co-treatment 

with PSME in the experimental groups. The 
significant prevention in the structural alterations 

indicated that PSME scavenged the free radicals to 

reduce cellular damages.    

 

CONCLUSION: 

To provide protective environment on PSME 

administration was probably due to protection of 

biomarkers and histological texture of both heart and 

kidney tissues against CCl4 intoxication. Current 

findings sugested that PSME can be used in various 

heart and kidney diseases. Additional 
pharmacological studies are required before using the 

PSME in different ailments.   

 

 

REFERENCES: 

1. Cottone S, Lorito MC, Riccobene R, Nardi E, 

Mule G, Buscemi S, Geraci C, Guameri M, 

Arsena R, Cerasola G. Oxidative stress, 

inflammation and cardiovascular disease in 

chronic renal failure. J Nephrol 2008; 21(2): 

175-179. 

2. Sundaram SPM, Nagarajan S, Devi AJM, 
Chronic Kidney Disease—Effect of Oxidative 

Stress. Chinese J Biology 2014; 2014: 1-6 

3. AI-Hazimiand HMG, Alkhathlan HZ. A New 

Diterpene and Flavonoids from Pulicaria 

somalensis. J King Saud Univ, Science 1993; 

5: 233-240. 
4. Foudah AI, Alam A, Soliman GA, Salkini MA, 

Ahmed EOI, Yusufoglu HS. Pharmacognostical, 

Antibacterial and Antioxidant Studies of Aerial 

Parts of Pulicaria somalensis (Family: 

Asteraceae). Asian J Biol Sci 2016; 9: 19-26. 
5. Al-Yahya  MA,  El-Sayed  A.M,  Mossa  JS, 

Kozlowski  JF,  Antoun  MD,  Ferin  M, Baird  

WM,  Cassady  JM.  Potential  cancer  

chemopreventive  and  cyto-toxic agents from 



IAJPS 2018, 05 (04), 2811-2823               Hasan S. Yusufoglu et al                  ISSN 2349-7750 

 w w w . i a j p s . c o m  
 

Page 2822 

Pulicaria crispa. J Nat Prod 1988; 51(3): 321-

324. 

6. El-Kamali HH, Mahjoub SA. Antibacterial 

Activity of Francoeuria crispa, Pulicaria 

undulata, Ziziphus spina-christi and Cucurbita 
pepo Against Seven Standard Pathogenic 

Bacteria. Ethnobotanical Leaflets 2009; 13: 722-

733.  

7. Mothana RAA, Kriegisch  S, Harms M, Wende  

K, Lindequist U. Assessment of selected Yemeni 

medicinal plants for their in vitro antimicrobial, 

anticancer, and antioxidant activities. 

Pharmaceutical Biology 2011; 49(2): 200–210. 

8. Yusufoglu HS. Analgesic, antipyretic, anti-

inflammatory, hepatoprotective and nephritic 

effects of the aerial parts of Pulicaria 

arabica (Family: Compositae) on rats. Asian 
Pacific Journal of Tropical Medicine 2014; 7: 

S583-S590. 

9. Ross SA, El SKA, El SMA, Hamann MT, Abdel 

HOB, Ahmed AF, Ahmed MM. Phytochemical 

Analysis of Geigeria alata and Francoeuria crispa 

essential oils. Planta Medica 1997; 63: 479–482. 

10. Ghouila H, Beyaoui A, Jannet HB, Hamdi B, 

Salah AB, Mighri Z. Isolation and structure 

determination of pulicazine, a new sesquiterpene 

lactone from the Tunisian Pulicaria laciniata 

(Coss.et Kral.) Thell. Tetrahedron Lett 2009; 50: 
1563-1565. 

11. Hegazy ME, Matsuda H, Nakamura S, Yabe M, 

Matsumoto T, Yoshikawa M. Sesquiterpenes 

from an Egyptian herbal medicine, Pulicaria 

undulate, with inhibitory effects on nitric oxide 

production in RAW264.7 macrophage cells. 

Chem Pharm Bull (Tokyo) 2012; 60(3): 363-370. 

12. Williams, C.A., Harborne JB, Greenham JR, 

Grayer RJ, Kite GC, Eagles J. Variations in 

lipophilic and vacuolar flavonoids among  

European Pulicaria species. Phytochemistry 

2003; 64: 275‒283.  
13. Heywood VH, Harbourne JB, Turner BL, eds. 

1977. The Biology and Chemistry of the 

Compositae.; 2 vols. London, New York, and 

San Francisco. 

14. Rahmat AA, Dar FA, Choudhary IM. Protection 

of CCl4-Induced Liver and Kidney Damage by 

Phenolic Compounds in Leaf Extracts of Cnestis 

ferruginea (de Candolle). Pharmacognosy 

Research 2014; 6(1): 19-28. 

15. Al-Attar AM, Shawush NA. Physiological 

investigations on the effect of olive and rosemary 
leaves extracts in male rats exposed to 

thioacetamide. Saudi Journal of Biological 

Sciences 2014; 21(5): 473-480.  

16. Al-Yahya M, Mothana R, Al-Said M, Al-Dosari 

M, Al-Musayeib N, Al-Sohaibani M, Parvez 

MK, Rafatullah S. Attenuation of CCl4-Induced 

Oxidative Stress and Hepatonephrotoxicity by 

Saudi Sidr Honey in Rats.  Evidence-Based 

Complementary and Alternative Medicine 2013: 

2013; 1-10. 
17. Lowry OH, Rosebrough NJ, Farr AL, Randall 

RJ. Protein measurement with the Folin phenol 

reagent. J Bio Chem 1955; 193: 265-275.  

18. Utley HG, Bernheim F, Hochstein P. Effect of 

sulfhydryl reagents on peroxidation in 

microsomes. Arch Biochem Biophys 1967; 118: 

29–32. 

19. Sedlak J, Lindasy RH.  Estimation of total 

protein bound and nonprotein sulfhydryl group 

in tissue with Ellman’s reagents. Anal Biochem 

1968; 25: 192–205. 

20. Ahmed FF, Cowan DL, Sun AY. Detection of 
free radical formation in various tissues after 

acute carbon tetrachloride administration in 

gerbil. Life Sci 1987; 41(22): 2469-2475. 

21. Ohta Y, Nishida K, Sasaki E, Kongo M, Ishiguro 

I. Attenuation of disrupted active oxygen 

metabolism with the recovery of acute liver 

injury in rats intoxicated with carbon 

tetrachloride. Mol Pathol Pharmacol 1997; 95: 

191-207. 

22. Xiao YF, Huang L, Morgan JP. Cytochrome 

P450: a novel system modulating Ca2+ channels 
and contraction in mammalian heart cells. The 

Journal of Physiology 1998; 508(Pt 3): 777-792.  

23. Ozturk F, Ucar M, Ozturk IC, Vardi N, 

Batcioglu K. Carbon tetrachloride-induced 

nephrotoxicity and protective effect of betaine in 

Sprague-Dawley rats. Urology 2003; 62: 353-

356. 

24. Preethi KC, Kuttan R. Hepato and reno 

protective action of Calendula officinalis L. 

flower extract. Indian J Exp Biol 2009; 47: 163-

168.  

25. Sahreen S, Khan MR, Khan RA, Alkreathy HM. 
Cardioprotective role of leaves extracts 

of Carissa opaca against CCl4 induced toxicity 

in rats. BMC Research Notes 2014; 7: 224. 

26. Kanter M, Meral I, Dede S, Cemek M, Ozbek H, 

Uygan I, Gunduz H. Effects of Nigella sativa L. 

and Urtica dioica L. on lipid peroxidation, 

antioxidant enzyme systems and some liver 

enzymes in CCl4‐treated rats. J Veterinary 

Medicine Series A 2003; 50: 264-268.  

27. Zhang D, Yasuda T, Yu Y, Zheng P, Kawabata 
T, Ma Y, Okada S. Ginseng extract scavenges 

hydroxyl radical and protects unsaturated fatty 

acids from decomposition caused by iron-

mediated lipid peroxidation. Free Radical 

Biology and Medicine 1996; 20: 145-150. 



IAJPS 2018, 05 (04), 2811-2823               Hasan S. Yusufoglu et al                  ISSN 2349-7750 

 w w w . i a j p s . c o m  
 

Page 2823 

28. Bochkov VN, Oskolkova OV, Birukov KG, 

Levonen AL, Binder CJ, Stöckl J. Generation 

and Biological Activities of Oxidized 

Phospholipids. Antioxidants & Redox Signaling 

2010; 12(8): 1009-1059.  
29. Chrostek L, Szmitkowski M. Enzymatic 

diagnosis of alcoholism-induced damage of 

internal organs. Psychiatr Pol 1989; 23(5–6): 

353–360. 

30. Adams JE, Abendschein DR, Jaffe AS. 

Biochemical markers of myocardial injury. Is 

MB creatine kinase the choice for 1990s? 

Circulation 1994; 88: 750–763. 

31. Han W, Fan S, Li Q, Hu Y. Synthesis of Gallium 

Nitride Nanorods through a Carbon Nanotube-

Confined Reaction. Science 1997; 277(5330): 

1287–1289. 
32. Jayakumar T, Sakthivel M, Thomas M, 

Geraldine P. Pleurotus ostreatus, an oyster 

mushroom, decreases the oxidative stress 

induced by carbon tetrachloride in rat kidneys, 

heart and brain. Chem Biol Interact 2008; 176: 

108–120. 

33. Botsoglou NA, Taitzoglou IA, Botsoglou E, 

Zervos I, Kokoli A, Christaki E, Nikolaidis E. 

Effect of long‐term dietary administration of 

oregano and rosemary on the antioxidant status 

of rat serum, liver, kidney and heart after carbon 

tetrachloride‐induced oxidative stress. J Sci Food 

Agri 2009; 89: 1397-1406.  

34. Ranjbar A, Sharifzadeh M, Karimi J, Tavilani H, 
Baeeri M, Heidary shayesteh T, Abdollahi M. 

Propofol Attenuates Toxic Oxidative Stress by 

CCl4 in Liver Mitochondria and Blood in 

Rat. Iranian J Pharm Res 2014; 13(1): 253-262. 

35. Ozbek E. Induction of Oxidative Stress in 

Kidney. Int J Nephrol 2012; 2012: 465897. 

36. Gowda S, Desai PB, Kulkarni SS, Hull VV, 

Math AAK, Vernekar SN. Markers of renal 

function tests. North Am J Med Sci 2010; 2(4): 

170-173. 

37. Khan MR, Siddique F. Antioxidant effects of 

Citharexylum spinosum in CCl4 induced 
nephrotoxicity in rat. Exp Toxicol Pathol 2012; 

64: 349-355. 

38. Ganie SA, Haq E, Masood A, Zargar MA. 

Amelioration of carbon tetrachloride induced 

oxidative stress in kidney and lung tissues by 

ethanolic rhizome extract of Podophyllum 

hexandrum in Wistar rats. J Med Plants Res 

2010; 4(16): 1673-1677. 

39. Nie J, Hou FF. Role of reactive oxygen species 

in the renal fibrosis. Chin Med J (Engl) 2012; 

125(14): 2598-2602. 

 

 

 

 

 

 
 

 
 
 

 

 

 


	Animals
	Plant Collection and Extract Preparation
	Experimental Procedure

