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Abstract

Aim and objectives: Herbal drugs such as, Capparis Spinosa (CS) has been used to treat several diseases
from heart and cardiovascular disorders to diabetes in traditional Iranian medicine. The present study was aimed to
determine beneficiary effects of CS fruit extract on a number of tissues in healthy and type 1 diabetic rat.

Materials and methods: In this experimental study, sixty male wistar rats were randomly divided into 6 groups
(n=10) and subjected to gavage tube therapy for one months by following protocol: group | and IV: diabetic control
and non-diabetic control rats which only received distilled water; groups Il and Ill: non diabetic treatment rats which
received 200 mg/kg and 800 mg/kg CS extract per day respectively; groups V and VI: diabetic treatment rats which
received 200 mg/kg and 800 mg/kg CS extract per day respectively. Diabetes was induced by intra-peritoneal injection
of 50 mg/kg of streptozotocin (STZ). After 4 weeks, their blood were collected and the serum levels of creatinine,
bilirubin, urea, uric acid, AST, ALT and ALP were measured. The liver, kidney, pancreas and stomach tissues were
immediately excised, and after slide preparation processes, the histological changes were studied.

Results: Our results illustrated that the gastric tissue in the diabetic group showed a small degree of changes
and was not affected significantly by administration of the CS fruit extract. Liver, pancreas and kidney of diabetic rats
exhibited considerable changes, like cellular necrosis. These changes in diabetic treatment groups were at lowest
amounts. The decrease levels of creatinine, liver enzymes, and other factors were supporting these changes.

Conclusions: This study demonstrates that the CS fruit extract could be aid prevention of damage to the tissues
due to the decreased levels of harmful oxidants in the body in diabetes. Moreover, according to our previous results
altogether we showed beneficial impact of the plant on the treatment of diabetes.

for attenuating these complexities. In recent decades, many studies
have been conducted on the therapeutic properties of plants and herbs
as natural resources suitable the treatment of various diseases [9-11].
More importantly due to the bio-availability and lower side effects,
pharmaceutical plants have paramount importance in medicine for
the treatment of human diseases, especially more frequent diseases,
such as diabetes that have characteristic of the metabolic diseases
[12]. The wild type CS is an aromatic plant growing in hot and dry or
arid/waterless climate West and Central Asia and the Mediterranean.
Some parts of Iran are of appropriate regions for growing CS [13]. This
plant is used in traditional medicine as a diuretic, treatment of gout
arthritis, rheumatoid, paralysis and neurological conditions as well as
liver disorders [14]. Several bio-materials including alkaloids, lipids,
polyphenols and flavonoids isolated from different parts of CS [15]. It
is also known as the herb-rich source of flavonoids such as kaempferol,
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Introduction

Diabetes is one of the most frequent metabolic diseases with
absolute or relative insulin deficiency and hyperglycemia-induced,
associated with the long-term ocular, renal, cardiovascular, and nervous
system complications [1-2]. Free radicals play fundamental roles in the
pathogenesis of many diseases, including diabetes [3]. Increased free
radicals associated cytotoxicity in STZ-induced diabetic rats as well as
diabetic patients is well defined [4]. Spontaneous oxidation and non-
enzymatic glycation of proteins by glucose and STZ in parallel with
stimulation of in vitro H,O, production in pancreatic beta cells leading
to generation of free radicals [5]. Aspartate aminotransferase (AST),
alanine aminotransferase (ALT), and alkaline phosphatase (ALP)
are indicators of the safety liver and indicating its normal function.
Increased AST and ALT activity induces the hepatic permeability
and in turn facilitates liver cell necrosis [6]. Elevated serum urea/
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creatinine levels are critical markers for kidney damage. A balance
between production and elimination of free radicals is observed in
normal situations. Imbalance in this process lead to develop severe or
prolonged oxidative stress which causes serious damage to the cells [7].
The antioxidant enzymes are responsible for function of detoxification
of free radicals. Some of biochemical compounds, including quercetin
are massively found in many plants. Quercetin has the ability to remove
free radicals, xanthine oxide, superoxide and xanthine [8]. According
to the fact that antioxidant synthetic drugs are associated with different
unwanted side effects along with various clinical complications, thus
replacement of useful drugs which lacked complications seems essential
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rutin, quercetin and derivatives of quercetin [16]. Xiong et al. reported
that treatment of cells with flavonoids, lead to decreased beta-cell
apoptosis and inversely increased antioxidant enzyme activities [17].
We have examined recently, the effect of CS extract on blood sugar
and lipids in diabetic and normal rats [18]. According to the presence
of antioxidant compounds in this fruit, the present study was aimed
to determine the beneficiary effects of CS fruit extract on liver, kidney,
pancreas and stomach in diabetic and normal rats.

Materials and Methods
Preparation of CS fruit extract

The CS fruits were collected from the local farms in south-
eastern part of Iran (Ravar, Iran). Following authentication by botany
department of Vali-Asr University, dried fruits of CS were powdered
and extracted with 50% ethanol. The mixture was filtered, evaporated
in vacuum evaporator (percolation method) and then lyophilized in
order to obtain its dry form [19]. Using this procedure, the yield was
22% of the starting dry weight of the leaves. The obtained CS fruit
extract was kept at -20°C for further use.

Animals

All of animal procedures were approved by the Rafsanjan University
of Medical Sciences ethical committee board. Sixty male albino wistar
rats weighting (250 + 10g) and aging eight weeks were obtained
from the experimental animal unit, faculty of medicine, Rafsanjan
University of Medical Science, Rafsanjan- Iran. They were housed in
clean polypropylene cages having six rats per cage and maintained in
an air-conditioned room (22-25°C), 12 hours dark/light cycle which
had free access to standard diet and tap water.

Induction of diabetes

As described previously [20] in brief, diabetes was induced by
injection of a single intra-peritoneal dose of 50 mg/kg STZ (Sigma-
USA) dissolved in 0.1M citrate buffer (Sigma-USA) (pH 4.5). Seven
days after STZ injection, blood was collected from the animal’s tail vein
and the fasting level of blood glucose was measured by BT-3000 auto
analyzer (Italy). Animals were considered as diabetic, if had a fasting
blood glucose level over 200 mg/dL and then were recruited in further
assessments.

Experimental design

Rats were divided into 6 groups (10 rats in each group) and
subjected to gavage tube therapy for a period of one months by
following protocol: group I: non- diabetic control rats (normal group)
which only received distilled water; groups II and III: non diabetic
rats which received 200 mg/kg and 800 mg/kg CS extract per day
respectively (non-diabetic treatment groups). Group IV: diabetic
control rats which received distilled water (diabetic non- treatment
group); groups V and VI: diabetic rats which received 200 mg/kg
and 800 mg/kg CS extract per day respectively (diabetic treatment
groups). Diabetes was induced by intra-peritoneal injection of 50 mg/
kg of streptozotocin (STZ). At the end of the 4th week all of rats were
anesthetized and humanely killed. Blood specimens were collected and
the serum levels of creatinine, bilirubin, urea, uric acid, AST, ALT and
ALP were measured in all study groups by the activity assay kit (Sigma-
Aldrich, USA) by BT-3000 auto-analyzer (England). The liver, kidney,
pancreas and stomach were removed from the body. Following christen
in 10% formalin for 48 h tissues were perched and then were fixed by
tissue processor (SHANDON, Citadel-Madein-England). Tissues were
incubated for 24 hours and then the slides were prepared and stained
with Hematoxylin/Eosin (H&E) dye. After staining, slides were studied
under Olympus BH2 microscope.

Statistical analysis

Data are reported as mean + SEM. The difference between groups
was evaluated using one-way analysis of variance (One Way ANOVA)
and student t-test using SPSS version 18 statistical software. P values of
less than 0.05 were considered significant.

Results

The H&E staining results obtained upon histological examinations
are shown in Figures 1- 4. In non-treatment diabetic group, the spaces
of the Bowman’s capsule of the majority of nephrons were more than
normal size as seen in the normal group and diabetic and non-diabetic
treatment groups. Cellular infiltration under the renal capsule was
observed in diabetic non- treatment group. These changes were not
seen in normal group and diabetic treatment group VI (Figure 1).

The cellular integrity of the hepatocytes, as examined in this study,
revealed some cellular mass and the dilated sinusoids in diabetic non-
treatment group (group IV). In comparison, the histology of liver
showed distinct lobulation, central vein and well stained hepatocytes
in normal and diabetic treatment group VI without any cellular mass
and the dilated sinusoids. It appears that cellular mass is formed by the
pressure of the surrounding sinusoids. Also necrotic cells were only
seen sporadically in diabetic non- treatment group (Figure 2).

In some areas, cell infiltration was seen in the villi of stomach in all
diabetic groups while this feature was not found in the normal group
(Figure 3).

Figure 1: Shows sections of the kidney, stained by H&E

Left Panel (A): Renal tissue in diabetic group treated with 800 mg/kg per day
of CS fruit extract. Cellular changes were not observed in this group.

Right Panel (B): Cell infiltration in some areas of the renal capsule (long
arrow) and the dilated Bowman's capsule (short arrow) in the diabetic group
which only received distilled water (control): Magnification 400x.

Figure 2: Shows sections of the liver- stained by H&E

Left Panel (A): Normal liver in diabetic group treated with 800 mg/kg per day
of CS fruit extract.

Right Panel (B): The cellular mass, including hepatocytes (long arrow) and
the dilated sinusoids (short arrows) in the diabetic group which only received
distilled water (control): Magnification 400x.
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Figure 3: Shows sections of the stomach - stained by H&E

Left Panel (A): Normal stomach in non-diabetic groups.

Right Panel (B): In all of the diabetic groups, cell infiltration (arrow) were
observed: [ 01 [0 [0 00000

Figure 4: Shows sections of the pancreas: stained by H&E.

Left Panel (A): Pancreatic islets in diabetic group treated with 800mg/kg CS
fruit extract. Cells of this tissue have less tissue damage compared to control
and diameter of Langerhans islets has not reduced compared to control.
Right Panel (B): Pancreatic islets in diabetic group which only received
distilled water (control). This cell necrosis and tissue destruction has been
extensive. Islet size has also decreased: Magnification 400x.

Histology of pancreas in all groups was evaluated after 30 days of
treatment. Although, in the diabetic treatment groups V and VI and
normal group, there were normal Langerhans islets and pancreatic
cells and architecture, but, Langerhans islets with very small size,
cell necrosis and tissue destruction were observed in diabetic group
receiving distilled water (diabetic non-treatment group) (Figure 4).

The effects of CS extract on blood factors are listed in Table 1.
After 30 days CS 800 mg/kg extract treatment, AST, and ALP were
measured 251.5 + 135.2 and 1238.7 + 162.9 in diabetic treatment group
VI, respectively. At the beginning of the study these values were 267.3
+ 64.9 and 1694.7 + 124.9 in group VI, respectively. So the values of
AST and ALP markers decreased after one month treatment compare
to non-treatment diabetic group. Similar differences were seen in
diabetic and non-diabetic groups treated with 200 mg/kg CS extract
(group V and II). In the non-diabetic treatment groups (groups II and
III), urea decreased after 30 days treatment significantly (Table 1). The
direct and total bilirubin levels in diabetic and non-diabetic groups was
not changed significantly compare to control. Creatinine levels did not
change in non-diabetic group, but was changed in the diabetic group of
rats treated with CS. The changes in these groups were not statistically
significant.

Discussion

Our histological analysis revealed that renal tissues in diabetic non-
treatment group were slightly changed in comparison with diabetic
treatment groups (Figure 1). Histological characteristics changed in a
dose dependent manner from 200 to 800 mg/kg CS fruit extract, so
that, in the treated group with high dose of extract, the damage tissues
was decreased. In fact, CS fruit extracts prevented renal cell/tissue
destruction in STZ-induced DM. These findings were confirmed by
biochemical examinations (Table 1). Although, the parameters such
as uric acid, blood urea and creatinine were decreased in diabetic
rats treated with CS fruit extract compared to the control group, but
from these three parameters only creatinine is specific enough to be
addressed for DM associated renal complications. Slight reduced levels

Biochemical Control 200 mg/kg 800 mg/kg

groups parameter Before After Before After Before After

Diabetic urea 53.62+4.77 55.24+-10.84 52.2542.8 45.25+7.2 53.5743.7 45.35+7.57
Before — After -1.62+15.61 7+-4.4 8.22+-3.87

Normal urea 37£2.78 37.6£5.68 40.75:4.06 |  33.87:5.96 40.4415.8 32.3£7.19
Before — After 0.6+-2.9 6.88+-1.9* 8.1£8.61*

Diabetic Uric acid 2.110.08 2.05£0.5 1.82+0.05 | 202:0.17 1.880.27 \ 2.240.59
Before — After 0.06 £ -0.42 02+-0.12 0.32£0.09

Normal Uric acid 1.7:0.09 | 1.5¢0.15 2.070.1 | 1.73:0.26 1.65£0.1 \ 1.30.3
Before — After 0.2 £-0.06 0.34£-0.16 0.35+-0.2

Diabetic AST 266.6:945 | 517.8£345.9 269.6466.5 250.6+134.7 267.3£64.9 251.5£135.2
Before — After 2512+ -251.4 10 + -68.2* 15.8 + -70.3*

Normal AST 187652 | 188.9+24.88 180.25¢52.9 181.15£93.7 185.1+29.25 185.8+21.35
Before — After 1.3+-19.68 0.9+-40.8 07+7.9

Diabetic ALT 99.87:945 | 171.99+178.1 101.25¢62.01 |  148.96164.51 103.71¢6.64 | 116.71+-39.36
Before — After 7212 +-83.6 47.71£-25 13+ 46

Normal ALT 515£7.5 \ 5247.49 53.75£6.31 49.45+6.81 52.745.6 47.648.1
Before — After -0.5+0.01 43%-05 51+-25

Diabetic ALP 1197.25:37.41 | 2042.75:297.41 1201590 \ 1758175 1694.7£124.9 |  1238.7£162.9
Before — After -845.5 + -260 557 + 415 -456 + 38*

ALP 602.66:118.15 |  601.66+125.03 606.75:53.27 | 577.38t68.49 605.8+128.31 | 534.3:122.31
Normal ™ g efore - After 1+-6.88 29.37 + 15.22* 7154 6"

Values are given as means + SD of 10 rats.
* p < 0.05, compared with control group

Table 1: Effects of administration with CS fruit extracts of blood factors in diabetic rat.
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of these parameters were, also observed in non-diabetic rats treated
with CS fruit extract when compared with the control group. We
also observed that negative effects of diabetes such as cellular/tissue
damage and necrosis decreased in liver, pancreas, stomach and kidney
tissues of diabetic groups treated with CS fruit compare to control
group (Figures 2-4). Examination of liver enzymes showed decrease in
diabetic and non-diabetic groups treated with CS fruit extract compare
to distilled water group (Table 1)

There are numerous reports showing that hyperglycemia in parallel
with increased oxidative stresses and free radicals play a significant
role in DM (Diabetes Mellitus) complications [21]. Oxidative
stress is triggered by mass of free radicals which are produced from
hyperglycemia and hyperlipidemia [22]. Moreover, it has been
demonstrated that lipid peroxidation is enhanced during diabetes
which can cause tissue damage by production of free radicals and
oxidative stress from one side and decreased activity of oxidative stress
such as malondialdehyde and nitrite in the other side [23]. The AST
(Aspartate aminotransferase) and ALT (Alanine aminotransferase)
are two appropriate markers to assess the level of liver damage [24].
Dysfunction of liver associate to increase levels of AST and ALT and
these changes were observed in our STZ-induced DM model, one
week after STZ injection which got worsened at about 4 weeks later
[25]. Note that the ALT is a specific index for healthy liver cells, while
AST presents in other tissues rather than liver, so has less specificity
[26]. Liver is an organ effective in maintaining normal blood glucose
levels and increases blood sugar levels leading to imbalance oxidation
reduction reactions in the hepatocytes. Thus, hyperglycemia [via
increased production of AGEs (advanced glycation end products)]
facilitates the production of free radicals throughout impaired
production of endogenous scraper (ROS: reactive oxygen species) such
as superoxide dismutase (SOD) and catalase [27].

With regard to previous statements, moreover the control
hyperglycemia; there are several factors which causing liver damage and
diabetes complications [28]. In other words, controlling of the blood
glucose alone is not sufficient for prevention of the complications of
diabetes. In diabetes, liver cells damages caused by free radicals. Several
mechanisms and antioxidant enzymes such as superoxide dismutase,
catalase, glutathione reductase and glutathione peroxidase have a
central role in to reduce the damage of liver cells. The reduction of free
radicals is one way to treat DM damages [29]. Exorbitance compounds
(such as quercetin) are flavonoid antioxidant which existing in the
CS fruit. Probably, these compounds as antioxidants organic (non-
synthetic) may reduce the negative effects of oxidants and control cell/
tissue damages. Aghel et al. show that Capparis spinosa root bark has a
hepatoprotective activity and administration of CS root bark repaired
liver tissue damage caused by CCL4 [30]. Heidari and Mirshamsi
indicated that the methanol extract of the CS fruit has not harmful
impacts on the liver, but, a slight level of toxicity was reported on the
kidney [31]. To the best of our knowledge a similar work on CS was not
found for comparison. Present results also showed that CS fruit extract
has no negative effects on kidney in contrast to Heidari and Mirshamsi
study, which first used methanolic extract; and second their study
period was different (28 days). According to our results, the extract had
also no adverse impact on kidney, liver and stomach and prevents cell
damage in diabetes.

Conclusions

Our results show that Spinosa as a herbal drug possibly due to
the enrichment in some natural compounds such as comarin and
flavonoids (with anti-oxidant effects) has medicinal properties and
could prevent diabetes complications. However, further investigation

on the effects of this plant appears to be essential in the other human
body parts.

Acknowledgement

Author of this article take this opportunity to thanks RUMS (Rafsanjan
University of Medical Sciences) for financial supports.

References

1. Sasso FC, De Nicola L, Carbonara O, Nasti R, Minutolo R, et al. (2006)
Cardiovascular risk factors and disease management in type 2 diabetic patients
with diabetic nephropathy. Diabetes Care 29: 498-503.

2. Gispen WH, Biessels GJ (2000) Cognition and synaptic plasticity in diabetes
mellitus. Trends Neurosci 23: 542-549.

3. Kaneto H, Katakami N, Kawamori D, Miyatsuka T, Sakamoto K, et al. (2007)
Involvement of oxidative stress in the pathogenesis of diabetes. Antioxid
Redox Signal 9: 355-366.

4. Bonnefont-Rousselot D, Bastard JP, Jaudon MC, Delattre J (2000)
Consequences of the diabetic status on the oxidant/antioxidant balance.
Diabetes Metab 26: 163-176.

5. Takasu N, Komiya |, Asawa T, Nagasawa Y, Yamada T (1991) Streptozocin-
and alloxan-induced H202 generation and DNA fragmentation in pancreatic
islets. H202 as mediator for DNA fragmentation. Diabetes 40: 1141-1145.

6. Goldberg DM, Watts C (1965) Serum enzyme changes as evidence of liver
reaction to oral alcohol. Gastroenterology 49: 256-261.

7. Michiels C,Raes M, Toussaint O, Remacle J (1994) Importance of Se-
glutathione peroxidase, catalase, and Cu/Zn-SOD for cell survival against
oxidative stress. Free Radic Biol Med 17: 235-248.

8. Li XM (2007) Protective effect of Lyciumbarbarum polysaccharides on
streptozotocin-induced oxidative stress in rats. Int J Biol Macromol 40: 461-465.

9. Zargar A (1993) Pharmaceutical plants, 8th Edition, publication of Tehran
University 390-394.

10. Sayadi AR, Mahmoodi M, Poladvand V, Hassanshahi GH, ShamsizadehA
(2012) Survey on the effects of different concentrations of citrulluscolocynthis
fruit powder on the blood biochemical factors in diabetic rats. WULFENIA
Journal 19: 2-8.

11. Mehdi M, Javad H, Seyed-Mostafa HZ, Mohammadreza M, Ebrahim M (2013)
The effect of Persian shallot (Allium hirtifoliumBoiss.) extract on blood sugar
and serum levels of some hormones in diabetic rats. Pak J Pharm Sci 26:
397-402.

12. Barth A, Muller D, Durrling K (2002) In vitro investigation of a standardized
dried extract of Citrulluscolocynthis on liver toxicity in adult rats. Exp Toxicol
Pathol 54: 223-230.

13. AslantiirkOzlem Sultan, TilayAskinCelik (2009) Genotoxic and Antimutagenic
Effects of Capparisspinosa L. on the Allium cepa L. Root Tip Meristem Cells.
Caryologia 62: 114-23.

14. ShaariatSamsam H (2005) Selected herbal medicine. Isfahan: Mani 283.

15.Brevard H, Brambilla M, Chaintreau A, Marion JP (1992) Occurrence of
elemental sulphur in capers (Capparisspinosa L.) and first investigation of the
flavor profile. Flavour Fragrance J 7: 313-321.

16. Sharaf M, El-Ansari MA, Saleh NAM (1997) Flavonoids of four cleome and
three Capparis species. Biochem SystEcol 25: 161-166.

17. Xiong FL, Sun XH, Gan L, Yang XL, Xu HB (2006) Puerarin protects rat pancreatic
islets from damage by hydrogen peroxide. Eur J Pharmacol 529: 1-7.

18. Rahmani R, Mahmoodi M, Karimi M, Hoseini F, Heydari R, et al. (2013) The
Effect of CapparisSpinosa Fruit Hydroalcoholic Extract on Blood Sugar and
Lipids in Diabetic and normal Rats. Zahedan J Res Med Sci 15: 1-5.

19. Sharma R, Sharma A, Shono T, Takasugi M, Shirata A, et al. (2001) Mulberry
moracins: scavengers of UV stress-generated free radicals. Biosci Biotechnol
Biochem 65: 1402-1405.

20. Nazari M,Hajizadeh MR, Mahmoodi M, Mirzaei MR, Hassanshahi G (2013) The
regulatory impacts of Morus Alba leaf extract on some enzymes involved in
glucose metabolism pathways in diabetic rat liver. Clin Lab 59: 497-504.

21. Pitocco D,Zaccardi F, Di Stasio E, Romitelli F, Santini SA, et al. (2010) Oxidative
stress, nitric oxide, and diabetes. Rev Diabet Stud 7: 15-25.

Med chem
ISSN: 2161-0444 Med chem, an open access journal

Volume 4(10): 717-721 (2014) - 720


http://www.ncbi.nlm.nih.gov/pubmed/16505495
http://www.ncbi.nlm.nih.gov/pubmed/16505495
http://www.ncbi.nlm.nih.gov/pubmed/16505495
http://www.ncbi.nlm.nih.gov/pubmed/11074263
http://www.ncbi.nlm.nih.gov/pubmed/11074263
http://www.ncbi.nlm.nih.gov/pubmed/17184181
http://www.ncbi.nlm.nih.gov/pubmed/17184181
http://www.ncbi.nlm.nih.gov/pubmed/17184181
http://www.ncbi.nlm.nih.gov/pubmed/10880889
http://www.ncbi.nlm.nih.gov/pubmed/10880889
http://www.ncbi.nlm.nih.gov/pubmed/10880889
http://www.ncbi.nlm.nih.gov/pubmed/5318690
http://www.ncbi.nlm.nih.gov/pubmed/5318690
http://www.ncbi.nlm.nih.gov/pubmed/7982629
http://www.ncbi.nlm.nih.gov/pubmed/7982629
http://www.ncbi.nlm.nih.gov/pubmed/7982629
http://www.ncbi.nlm.nih.gov/pubmed/17166579
http://www.ncbi.nlm.nih.gov/pubmed/17166579
http://journal.rums.ac.ir/browse.php?a_id=1320&sid=1&slc_lang=en
http://journal.rums.ac.ir/browse.php?a_id=1320&sid=1&slc_lang=en
http://journal.rums.ac.ir/browse.php?a_id=1320&sid=1&slc_lang=en
http://journal.rums.ac.ir/browse.php?a_id=1320&sid=1&slc_lang=en
http://www.ncbi.nlm.nih.gov/pubmed/23455213
http://www.ncbi.nlm.nih.gov/pubmed/23455213
http://www.ncbi.nlm.nih.gov/pubmed/23455213
http://www.ncbi.nlm.nih.gov/pubmed/23455213
http://www.ncbi.nlm.nih.gov/pubmed/12484560
http://www.ncbi.nlm.nih.gov/pubmed/12484560
http://www.ncbi.nlm.nih.gov/pubmed/12484560
http://www.tandfonline.com/doi/abs/10.1080/00087114.2004.10589676#.VDZyxaz2Xmg
http://www.tandfonline.com/doi/abs/10.1080/00087114.2004.10589676#.VDZyxaz2Xmg
http://www.tandfonline.com/doi/abs/10.1080/00087114.2004.10589676#.VDZyxaz2Xmg
http://onlinelibrary.wiley.com/doi/10.1002/ffj.2730070605/abstract
http://onlinelibrary.wiley.com/doi/10.1002/ffj.2730070605/abstract
http://onlinelibrary.wiley.com/doi/10.1002/ffj.2730070605/abstract
http://www.sciencedirect.com/science/article/pii/S0305197896000993
http://www.sciencedirect.com/science/article/pii/S0305197896000993
http://www.ncbi.nlm.nih.gov/pubmed/16321378
http://www.ncbi.nlm.nih.gov/pubmed/16321378
http://connection.ebscohost.com/c/articles/91946514/effect-hydroalcoholic-extract-capparis-spinosa-fruit-blood-sugar-lipid-profile-diabetic-normal-rats
http://connection.ebscohost.com/c/articles/91946514/effect-hydroalcoholic-extract-capparis-spinosa-fruit-blood-sugar-lipid-profile-diabetic-normal-rats
http://connection.ebscohost.com/c/articles/91946514/effect-hydroalcoholic-extract-capparis-spinosa-fruit-blood-sugar-lipid-profile-diabetic-normal-rats
http://www.ncbi.nlm.nih.gov/pubmed/11471743
http://www.ncbi.nlm.nih.gov/pubmed/11471743
http://www.ncbi.nlm.nih.gov/pubmed/11471743
http://www.ncbi.nlm.nih.gov/pubmed/23865347
http://www.ncbi.nlm.nih.gov/pubmed/23865347
http://www.ncbi.nlm.nih.gov/pubmed/23865347
http://www.ncbi.nlm.nih.gov/pubmed/20703435
http://www.ncbi.nlm.nih.gov/pubmed/20703435

Citation: Taghavi MM, Nazari M, Rahmani R, Sayadi A, Hajizadeh MR, et al. (2014) Outcome of Capparis Spinosa Fruit Extracts Treatment on Liver,
Kidney, Pancreas and Stomach Tissues in Normal and Diabetic Rats. Med chem 4: 717-721. doi:10.4172/2161-0444.1000218

22. Robertson RP, Harmon J, Tran PO, Poitout V (2004) Beta-cell glucose toxicity, 27. Cameron NE, Gibson TM, Nangle MR, Cotter MA (2005) Inhibitors of advanced

lipotoxicity, and chronic oxidative stress in type 2 diabetes. Diabetes 53 Suppl glycation end product formation and neurovascular dysfunction in experimental
1: 8119-124. diabetes. Ann N 'Y Acad Sci 1043: 784-792.
23. Pazdro R, Burgess JR (2010) The role of vitamin E and oxidative stress in 28. Liu HR, Tang XY, Dai DZ, Dai Y (2008) Ethanol extracts of Rehmannia complex
diabetes complications. Mech Ageing Dev 131: 276-286. (Di Huang) containing no Cornifructus improve early diabetic nephropathy by
24.Burger C, Fischer DR, Cordenunzzi DA, Batschauer AP, CechinelFilho V, combining suppression on the ET-ROS axis with modulate hypoglycemic effect
et al. (2005) Acute and subacute toxicity of the hydroalcoholic extract from in rats. J Ethnopharmacol 118: 466-472.
&?‘;‘?’g’;@?gsa (Acmelabrasiliensis) (Asteraceae) in mice. J Pharm Pharm g g o R Morris AD, Belch JJ, Hill A, Struthers AD (2000) Allopurinol normalizes
’ ’ endothelial dysfunction in type 2 diabetics with mild hypertension. Hypertension
25. Yamatani K, Marubashi S, Wakasugi K, Saito K, Sato N, et al. (1994) 35: 746-751.
Catecholamine-induced cAMP response in streptozotocin-induced diabetic rat o . » o
liver. Tohoku J Exp Med 173: 311-320. 30. Aghel N, Rashidi | (2007) Hepatoprotective Activity of Capparisspinosa Root Bark

Against CCl4 Induced Hepatic Damage in Mice. Iran J Pharm Res 6: 285-290.
26. Vozarova B, Stefan N, Lindsay RS, Saremi A, Pratley RE, et al. (2002)

High alanine aminotransferase is associated with decreased hepatic insulin 31. Heidari M, MirShamsi MR (2012) Examination of hepatic and renal toxicity from
sensitivity and predicts the development of type 2 diabetes. Diabetes 51: 1889- methanolic extract of caper plant in rat. Research scientific journal of Yazd
1895. Shahid Sadooghi Medical School 18: 47-55.

Med chem

Volume 4(10): 717-721 (2014) - 721
ISSN: 2161-0444 Med chem, an open access journal


http://www.ncbi.nlm.nih.gov/pubmed/14749276
http://www.ncbi.nlm.nih.gov/pubmed/14749276
http://www.ncbi.nlm.nih.gov/pubmed/14749276
http://www.ncbi.nlm.nih.gov/pubmed/20307566
http://www.ncbi.nlm.nih.gov/pubmed/20307566
http://www.ncbi.nlm.nih.gov/pubmed/16124949
http://www.ncbi.nlm.nih.gov/pubmed/16124949
http://www.ncbi.nlm.nih.gov/pubmed/16124949
http://www.ncbi.nlm.nih.gov/pubmed/16124949
http://www.ncbi.nlm.nih.gov/pubmed/7846683
http://www.ncbi.nlm.nih.gov/pubmed/7846683
http://www.ncbi.nlm.nih.gov/pubmed/7846683
http://www.ncbi.nlm.nih.gov/pubmed/12031978
http://www.ncbi.nlm.nih.gov/pubmed/12031978
http://www.ncbi.nlm.nih.gov/pubmed/12031978
http://www.ncbi.nlm.nih.gov/pubmed/12031978
http://www.ncbi.nlm.nih.gov/pubmed/16037306
http://www.ncbi.nlm.nih.gov/pubmed/16037306
http://www.ncbi.nlm.nih.gov/pubmed/16037306
http://www.ncbi.nlm.nih.gov/pubmed/18585879
http://www.ncbi.nlm.nih.gov/pubmed/18585879
http://www.ncbi.nlm.nih.gov/pubmed/18585879
http://www.ncbi.nlm.nih.gov/pubmed/18585879
http://www.ncbi.nlm.nih.gov/pubmed/10720589
http://www.ncbi.nlm.nih.gov/pubmed/10720589
http://www.ncbi.nlm.nih.gov/pubmed/10720589

	Title
	Corresponding author
	Abstract
	Keywords
	Introduction
	Materials and Methods
	Preparation of CS fruit extract
	Animals
	Induction of diabetes
	Experimental design 
	Statistical analysis

	Results
	Discussion
	Conclusions
	Acknowledgement
	Figure 1
	Figure 3
	Figure 2
	Figure 4
	Table 1
	References

