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Background: Oxygen free radicals are known as one of the causes of kidney injury. Therefore, 
Berberis vulgaris which has high level of antioxidant activity may be able to prevent this 
injury by elimination of free radicals.
Objectives: This study was aimed to investigate the protective effect of B. vulgaris extract on 
contrast media-induced nephrotoxicity.  
Materials and Methods: To conduct this experimental study, 30 male rats were randomized to 
three groups; Control, contrast media, and contrast media + B. vulgaris extract. After the 
treatment, histopathological damages to the kidney tissues were comparatively studied.
Results: Tissue damage was greater in the contrast media-treated group than the other 
two groups (P < 0.001). In group treated with B. vulgaris extract, the rate of tissue damage 
deceased significantly (P < 0.001).
Conclusions: This study showed the positive effects of B. vulgaris on contrast media-induced 
nephrotoxicity. This inexpensive and non-toxic medicinal plant might be used as an 
effective agent for people at risk of contrast-induced acute kidney injury (CI-AKI).

ABSTRACT

Implication for health policy/practice/research/medical education:
The results showed the protective effect of  B. vulgaris in improving contrast media-induced damage to kidney tissue. Therefore, 
it might be beneficial in these patients. However, further studies are needed to confirm this and to determine the most suitable 
doses of  B. vulgaris extract. 
Please cite this paper as: Asgharian S, Lorigooini Z, Rafieian R, Rafieian-Kopaei M, Kheiri S, Nasri H. The preventive effect 
of  Berberis vulgaris extract on contrast-induced acute kidney injury. J Nephropathol. 2017;6(4):395-398. DOI: 10.15171/
jnp.2017.65.

1. Background
Contrast-induced acute kidney injury (CI-AKI) has 
been considered as an important factor in induction 
of  acute renal dysfunction (1). Contrast media-induced 
nephropathy is defined as 25% increase in serum 
creatinine (Cr) from baseline 3 days after intravenous 
administration with contrast media (2). CI-AKI has 
been reported to occur in up to one fourth of  patients 
who undergo coronary interventions (3). Contrast 
media-induced acute kidney injury (AKI) is the cause of 
approximately 10% of  the impairments of  renal function 
leading to hospitalization (4). After being intravenously 

injected, contrast media rapidly circulates in body fluids 
and is excreted from the body only through glomerular 
filtration (2,4). If  renal function is normal, contrast media 
is excreted from the body within 24 hours. Meanwhile, 
there are certain risk factors that make it difficult 
to excrete contrast media from the body, including 
renal failure, diabetes mellitus, advanced age, and the 
characteristics and dosage of  contrast media. The main 
goal should be avoided of  contrast media administration 
to prevent CI-AKI. Recognition and prevention or 
avoidance of  risk factors are also important (1). 
The CI-AKI pathophysiology has been related to a 
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complex interplay between tubular and vascular effects. 
Reduction of  medullary blood flow, tubular toxicity, and 
reactive oxygen species (ROS) generation have been 
considered as some main risk factors of  CI-AKI (3). 
Following the infusion of  contrast media, hypoxemia 
of  the renal medulla, osmotic load, and viscosity the 
production of  ROS via post-ischemic oxidative stress 
is increased (5,6). Although ROS has been considered 
as an important mediator of  renal damage in CI-AKI, 
however renal medullary hypoxia is the most important 
cause of  this complication (5-7). 
As it is now increasingly believed that the use of  medicinal 
plants become more popular worldwide, the evidence 
suggests that these plants are unlimited reservoirs of 
most of  drugs (8).
Herbal medicines are a rich source of  phenolic 
compounds with antioxidant activities and most of  their 
beneficial effects have been related to their antioxidant 
activities (9). On the other hand the status of  medicinal 
plants and their antioxidant effects in reducing kidney 
injuries have already been confirmed (10,11). Berberis 
vulgaris is one of  the medicinal plants with potent 
antioxidant effect (12-14).
Berberis vulgaris, from family Berberidaceae (15) is grown 
in most areas of  Europe and Asia, particularly in Iran. 
The medicinal properties this plant especially its fruits, 
have been previously reported including antioxidant, 
anticancer, antimicrobial and antiemetic activities (16). B. 
vulgaris is also frequently used to treat kidney diseases in 
traditional medicine (17).
The fruit of  B. vulgaris which is very sour and rich in 
vitamin C is an oblong red berry 7–10 mm long and 3–5 
mm broad. They are ripened in late summer or autumn 
and are usually used as food additive (8).
It seems that the effect of  B. vulgaris on chronic 
diseases is due to the presence of  alkaloids in this plant. 
Many important and essential compounds such as 
bisbenzylisoquinolines, protoberberine and berberine 
were isolated from B. vulgaris (18). 

2. Objectives
This study investigated the protective effect of  B. 
vulgaris on damage to kidney tissue due to intravenous 
administration with contrast media.

3. Materials and Methods
3.1. Berberis vulgaris preparation and extraction
Berberis vulgaris was provided from reliable sources 
in Shahrekord, Chaharmahal & Bakhtiari province, 
southwest Iran, and identified as B. vulgaris by a botanist. 
Then, its herbarium sample was prepared and registered 
as 419 in the Herbarium Unit of  the Medical Plants 
Research Center of  the Shahrekord University of 

Medical Sciences (SKUMS). The plant was dried and 
pulverized using a mill. Five hundred grams of  the 
pulverized plant was macerated and extracted with 70% 
ethanol in a balloon. The resulting extract was filtered 
and concentrated in a rotary evaporator 72 hours later. 
The extract was poured into a plate and incubated at 
37°C to dry completely. Then, the dried extract was 
carved from the plate surface and stored in freezer at 
-20°C till later use (19). 

3.2. Animals
This experimental study was conducted on 30 
male Wistar rats weighing 200-250 g. The rats were 
randomized to three groups; Control group (receiving 
10 mg/kg PO normal saline from the first day to the 
fourth day), contrast media group (receiving 10 mg/kg 
IV contrast agent on the first day and normal saline from 
the second day to the fourth day), and B. vulgaris group 
(receiving IV single dose of  the contrast agent on the 
first day and oral 1500 mg/kg of  the B. vulgaris extract 
from the second day to the fourth day). The contrast 
agent used in this experiment was Omnipaque (Hexol) 
from GE Healthcare Company, Germany.

3.3. The protocol of  study
The rats were purchased from Razi Vaccine and Serum 
Research Institute in Tehran, Iran and transferred to the 
Animal House of  the Medical Plants Research Center of 
the SKUMS. All rats were maintained under controlled 
conditions at 24°C and 12 h/12 h light/dark cycle 
with standard access to food and water. After a one-
week adaptation to the animal house environment, the 
groups underwent their respective treatments according 
to the protocol of  the study. On the fifth day after 
administration, the rats were sacrificed after they were 
completely anesthetized and their kidney tissues were 
removed and formalin-fixed to prepare histopathological 
samples. 
Histopathological lams were prepared by a 
nephropathologist and qualitatively examined by an 
optical microscope. The scores of  damage to the kidney 
tissues were 0 (no damage), 1 (1%-19% damage), 2 
(20%-49% damage), 3 (40%-69% damage), and 4 (70%-
100% damage) (3). 

3.4. Ethical issues
The research followed the tenets of  the Declaration of 
Helsinki. This project was approved by Ethics Committee 
of  Shahrekord University of  Medical Sciences. All the 
steps of  the experiment were conducted according to 
the guidelines of  the Ethics Committee of  the SKUMS 
and Iranian ethical guidelines for the use of  animals. 



 www.nephropathol.com                                                     Journal of  Nephropathology, Vol 6, No 4, October 2017 

                                  Berberis vulgaris extract and CI-AKI

397

3.5. Statistical analysis
Data were expressed as mean ± standard deviation (SD). 
One-way Analysis of  variance (ANOVA) with Tukey’s 
test was used to compare tissue damage in different 
groups. The level of  significance (P) was considered < 
0.05. Data analysis was conducted by Prisma version 5.

4. Results
Figure 1 illustrates the effect of  pretreatment with B. 
vulgaris extract on kidney tissue damage in different groups. 
Intravenous administration with contrast media caused 
exacerbation of  tissue damage compared to normal 
saline administration in the healthy group (P < 0.001). 
In addition, B. vulgaris extract caused significant decrease 
in contrast media-induced kidney damage compared to 
contrast media (Figure 1) (P < 0.001).

5. Discussion
The current study demonstrated that the contrast agent 
significantly induced damage to the kidney tissues of 
the rats, and the rate of  kidney damage was higher in 
the contrast media-treated group compared to the other 
groups. Besides that, this study confirmed the positive 
effect of  B. vulgaris on contrast media-induced kidney 
tissue such that in group treated with B. vulgaris extract to 
prevent kidney injury, the rate of  tissue damage deceased 
significantly. Contrast medium–induced nephropathy 
involves multiple factors resulting in hypoxia of  the 
medulla which in turn cause acute tubular necrosis (20). 
As it was said the pathophysiology of  contrast media 
in induction of  AKI is based on medullary ischemia 
induced by various factors including tubular cell toxicity 
and formation of  free radicals (20).  Hence, controlling 
these mechanisms seems to be effective to control of 
CI-AKI. Based on the antioxidant activity of  many 
herbs (10,11), they can prevention CI-AKI by reduction 
of  these mechanisms, especially by prevention of  free 
radicals formation. 
The positive effects of  B. vulgaris on in prevention and 
treatment of  the toxicity induced by free radicals in 
kidney stone disease have been reported, previously 
(21). Laamech and colleagues’ study also have confirmed 
the protective effect of  B. vulgaris on lead acetate-
induced nephrotoxicity in mice. They found that B. 
vulgaris extract returned renal function parameters and 
the histopathological changes in the kidney tissue to 
approximately normal levels. These observations were 
attributed to the antioxidant property of  B. vulgaris 
extract and the effect of  this extract in inhibiting lead 
accumulation (22). A study to investigate the effect of 
ethanolic Pimpinella anisum L. extract on gentamicin-
induced nephrotoxicity in rats, reported that the protective 
effect of  this plant was due to its antioxidant activity. In 

that study, the levels of  biochemical factors were lower 
and antioxidant capacity was higher in P. anisum L. -treated 
groups than gentamicin-receiving groups (23). Available 
evidence indicates that antioxidant compounds in B. 
vulgaris such as polyphenols and flavonoids can explain 
the effects of  this plant in relieving tissue damage and 
improving renal function (24,25). Studies demonstrated 
the association of  nephrotoxicity and oxidative stress 
(26,27). 

6. Conclusions
Our study showed the protective effect of  B. vulgaris in 
improving contrast media-induced damage to kidney 
tissue. However, further studies should be conducted to 
determine the active doses of  B. vulgaris extract. Taken 
together, the use of  B. vulgaris extract is an inexpensive

Authors’ contribution
MRK and SA; designed, conducted, supervised and 
analyzed the research and prepared the first draft of 
article. ZLG and RF; participated in the performance 
of  the research and collected the data. HN, handled the 
pathology of  the kidneys. SK analyzed the pathology 
data. MRK; prepared the paper. All authors read and 
signed the final paper.

Conflicts of  interest
The authors declared no competing interests.

Funding/Support
The study was supported by NIMAD (Grant # 943726).

References
1. Tepel M, Aspelin P, Lameire N. Contrast-induced 

kidney histopathology pre-treatment

experimental groups

hi
st

op
at

ho
lo

gy
 (s

co
re

)

contro
l

contra
st m

edia

berb
eris

+contra
st

0

1

2

3

4 ***

***
###

 

Figure 1. Effect of  pretreatment with Berberis vulgaris extract on 
kidney tissue damage in different groups.
***P < 0.001 compared to normal saline group. 
### P < 0.001 compared to other groups.
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