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ABSTRACT

Background and Objectives: Capparis decidua is a plant used in herbal medicine. This study was carried out to assess
effects of C. decidua hydroalcoholic extract on blood glucose, lipid profile and leptin in male rats with high-cholesterol
diets.

Materials and Methods: Totally, 40 Wistar-albino male rats with 200-250 g weight were equally divided into one
control (C) and three experimental groups of high-cholesterol diet (HCD), high-cholesterol diet and lovastatin (HCDL)
and high-cholesterol diet and C. decidua hydroalcoholic extract (HCDCD). At the end of the intervention, animals were
sacrificed using deep anesthesia. Blood samples were collected and fasting blood sugar (FBS), high density lipoprotein
(HDL), total cholesterol (TC), triglycerides (TG) and leptin were assessed. Low density lipoprotein (LDL) was calculated
using Friedewald formula. Results were expressed as mean *+SE (standard error). The P<0.05 was considered as
statistically significant.

Results: Serum TG in HCDCD group significantly decreased, compared to C and HCD groups (71.33%3.55 (mg dI™)
instead of 97.55+7.09 (mg dI™*) and 94 +7.01(mg dI™) respectively, P=0.003) and TC in HCDCD group significantly
decreased, compared to HCD group (67.66+2.65 (mg dI™) instead of 83.11+5.25 (mg dI™), P=0.021). Moreover, TC in
HCDL group significantly decreased, compared to HCD group (68.33 +1.88 (mg dI™) instead of 83.11 +5.25 (mg dI™}), P =
0.04). Leptin included the lowest value in HCDL group, compared to other groups (P<0.0001). Other parameters did not
include significant differences within the groups.

Conclusions: The current findings have demonstrated that hydroalcoholic extracts from C. decidua leaves and thin stems
decreased serum TG and TC in HCDCD male rats.
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Introduction

Nowadays, preference of using medicinal plants is
increasing because they are widely available, usually
include less side effects and are relatively inexpensive
(1). Capparis decidua is a traditional plant, which
grows in western parts of India and Pakistan and in
Southern  Iran, including Hormozgan and
Baloochestan (2, 3). This herbal medicine is locally
known as Kalir and grows in semi dry regions. The
plant hydroalcoholic extract administration in rats is

safe and includes therapeutic effects (4-6).
Traditionally, C. decidua is used to relieve
inflammation, rheumatism and distension (7, 8). The
plant fruits are used in food preparation and include
antidiabetic,  hypolipidemic ~ and  antioxidant
properties. Zia-Ul-Haq et al. (2011) demonstrated that
C. decidua fruits and seeds that used in urinary
infections included diuretic and antidiabetic
properties (8, 9). Cardiovascular diseases (CVD) are
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now of the leading death causes in men and women.
Diabetes mellitus associated with impaired insulin
function, hyperglycemia and hyperlipidemia are
important factors in increasing CVD (10). Adipose
tissues are storages for the fats and include central
roles in lipid and carbohydrate metabolisms (11).
High-fat diets (HFD) induce fat deposition in adipose
tissues in obese rats (12). Xue Q et al. (2018) showed
that parental HFD was base of myocardial variations
and altered blood pressures in fetal and neonatal rats
(13). Furthermore, HFD and high-carbohydrate diets
can induce hepatic fatty acid production and
lipogenesis in mice (14, 15). Leptin includes a critical
role in energy homeostasis. The chemical is a
polypeptide hormone and is secreted by the adipose
tissues. Leptin deficiency causes hyperphagia and
induces obesity in humans and animals (16, 17).
Excessive consumption of fat alters lipid profile and
metabolism and acts as a risk factor for various
diseases such as fatty liver, hypertension,
hyperlipidemia and arteriosclerosis (18). Reseland et
al. (2001) showed that plasma leptin was linked to
dietary consumption of fats and long-term
consumption of unsaturated lipids in humans (19).
Based on previous reports on antihyperlipidemic and
antidiabetic effects of C. decidua, the present study
was carried out to assess effects of leave and thin
stem hydroalcoholic extracts of C. decidua on blood
sugar, lipid profile and leptin in male rats fed on high-
cholesterol diets (HCD).

Materials and Methods

Animals

The present study was carried out on 40 Wistar-
albino male rats weighing 200-250 g and aging ten
weeks. They were hosted in polypropylene cages
under controlled conditions. The animals had free
access to water and food. After one week of
acclimation, rats were randomly divided into four
groups (n = 10) and individually housed under
controlled temperature (23 °C +2), 12-h light-dark
cycle (6 AM to 6 PM) and humidity (45-65%).

Animal groups

Group C (control) received standard rodent chow
and 2 ml kg™ of methyl cellulose solution (0.5%)
using gavage for six weeks. Group HCD received 10
mg g~ of diet cholesterol and 2 ml kg™ of methyl
cellulose solution (0.5%) using gavage for six weeks.
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Group HCDL received 10 mg g™ of diet cholesterol
and lovastatin (6 mg kg™*) using gavage for six weeks.
Group HCDCD received 10 mg g™ of diet cholesterol
and hydroalcoholic extracts (300 mg kg™) of C.
decidua leaves and thin stems using gavage for six
weeks.

Preparation of the extracts

Leaves and thin stems of C. decidua were collected
from a local area around Bampoure, southeast of Iran,
in May 2018 and verified by the Biology Taxonomy
Center of the Science Faculty, Sistan and Baluchestan
University, Zahedan, Iran. Leaves and thin stems
were separated, washed, isolated and shade-dried at
room temperature and then powdered by hands (20).
Totally, 50 g of the plant powder were suspended in
150 ml of distilled water (D.W.) and 150 ml of
ethanol (96%) and extracted using Soxhelet apparatus
(H626 Model, Iran) for 7 h. Extract was filtered using
filter papers (Watman no.l) (21). Then, filtered
extract was dried using incubator for three days at
37°C and stored 4°C until use.

Preparation of high-cholesterol diets

To prepare HCD, 1 g of cholesterol powder
(Product No. C8667-25G; CAS No. 57_88_5; grad, >
99%, MW, 386.65) (Sigma Aldrich, USA) was
dissolved in 4 ml of baking virgin olive oil (Ladan
Gold, Iran) and added to 100 g of ordinary rodent
food powder (Dam Pars, Iran). Tap water was added
to the mixture to prepare dough and then pellets were
prepared by drying dough at 45 °C using oven.

Blood biochemical tests

At the end of the experiment (six weeks) and after
an overnight fasting (12-14 h), all animals were
deeply anesthetized using ketamine and Xxylazine
(Merck, Germany) and sacrificed by decapitation.
Blood samples were collected in test tubes and
centrifuged at 3500x rpm for 15 min at room
temperature (21). Serum was separated using
centrifuge (BH-1200 Type, Iran) and stored at -70 °C
until use. Fasting blood sugar (FBS), lipid profile
including triglyceride (TG), high density lipoprotein
(HDL) and total cholesterol (TC) were assessed
immediately after sample preparation. The TG and
HDL were assessed using precipitation of non-HDL
lipoprotein  with  dextran/MgSQ,, followed by
enzymatic cholesterol assay using Zist Shimi Kits,
Iran, and standard methods adapted for RA 1000
Analyzer (Technicon, USA). The LDL was calculated
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according to Friedewald formula (22). Serum leptin
was assessed using enzyme linked immunosorbent
assay (ELISA) and specific rat leptin kit (Zell Bio
GmbH, Germany). Detection limit for rat leptin
included 0.75-24 ng mI™ and the sensitivity included
0.05 ng ml™. All animal processes were carried out
based on recommendations by Zahedan University of
Medical Sciences Animal Care and international
standards for the recruitment of experimental animals.
An institutional ethics approval was received from the
Committee for Animal Research, Zahedan University
of Medical Sciences (Code of Ethics:
IR.ZAUMS.REC.1396.199 No. 8483).

Statistical analyses

Data were reported as mean =SD (SEM). Data
normality  distribution  was  checked  using
Kolmogorov-Smirnov test. One-way analysis of
variance (ANOVA) and Tukey post-hoc test were
used to compare means within the groups. Kruskal-
Wallis test was used for data without normal
distributions. Data were analyzed using SPSS
Software v.17 (IBM Analytics, USA). The P-value
was considered significant when calculated less than
0.05.

Results

Body weights

As shown in Table 1, no significant differences
were reported in initial body weight within the
groups. Similar results were reported at the final
weight of intervention (Week 6). No significant
differences were seen in weight gain after six weeks
of intervention within the groups.

Cholesterol levels

As shown in Table 2, TC level was significantly
lower in HCDCD (67.66+2.65 (mg dI™")) and HCDL
(68.33 +1.88 (mg dI™")) groups, compared to that in
HCD (83.11%5.25 (mg dI™")) group (P = 0.02). No
significant differences were seen in TC level within
HCDCD, HCDL and C (74 +4.14 (mg dI™")) groups.

Triglyceride levels

As shown in Table 2, TG level in HCDCD group
(71.33#3.55 (mg dI'") significantly decreased,
compared to that in HCD (94 + 7.01 (mg dI™)) and C
(97.55+7.09 (mg dI") groups. However, no
significant differences were observed in TG level
between the HCDCD and HCDL (75.77 + 3.12 (mg
dI') groups (Table 2).

Tablel. Effects of Capparis decidua hydroalcoholic extracts on serum FBS, HDL and LDL in high-cholesterol diets in male

rats

Group
Parameter C HCD HCDL HCDCD P-value
Initial weight (g) 262.9 + 8.68 276.2 £10.74 273.2 £7.56 2783+ 1.74 0.53
Final weight () 302.3+12.35 3128+11.8 301.3+£7.38 306.9 + 16.35 0.82
Weight gain after six weeks of intervention (g) 39.40 + 4.55 36.60 +17.72 28 +9.97 28.60 +4.40 0.83

Table2. Effects of Capparis decidua hydroalcoholic extracts on serum fasting blood sugar and lipid profile based on diets in

male rats
Group

Parameter C HCD HCDL HCDCD P-value
FBS (mg dIY) 92.10+4.84 93.50 £5.26 100.30 £4.49 99.90 £ 3.87 0.48
TC (mg dI) 74 £4.14 abc 83.11 +5.25b 68.33+1.88 ¢ 67.66 + 2.65¢ 0.02
TG (mg dlh 97.55+7.09a 94 +7.01a 75.77 £3.12b 71.33 £ 3.55b 0.003
HDL-C (mg dI) 40.90 +2.50 46.60 +2.44 43.20+1.04 41.20+1.11 0.14
LDL-C (mg dI™h 14.98 + 3.53 16.82 £2.46 10.24 £ 2.06 14.64 +£1.53 0.31

Data are expressed as mean +SEM. C, control group with standard chow and methyl cellulose solution (0.5%) by gavage; HCD, standard chow mixed with10
mg g™ of cholesterol and methyl cellulose solution (0.5%) by gavage; HCDL, standard chow mixed with10 mg g™ of cholesterol and lovastatin (6 mg kg™) by
gavage; and HCDCD, standard chow mixed with 10 mg g of cholesterol and 300 mg kg of hydroalcoholic extracts from C. decidua leaves and thin stems
by gavage. Different small letters in each row show significant differences within the groups (one-way ANOVA, P < 0.05, n = 10)
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High-density lipoprotein (HDL) and low-density
lipoprotein (LDL) levels

Results showed no significant differences in HDL
and LDL values within the groups (Table 2).

Fasting blood sugar levels
As shown in Table 2, no significant differences
were seen in FBS level within the groups (P > 0.05).

Leptin levels

Figure 1 shows administration effects of
hydroalcoholic extracts from C. decidua leaves and
thin stems on leptin value. Results showed that leptin
value decreased significantly in rats that fed with
HCDL (2.91+0.14 (ng dI™"), P < 0.0001), compared to
that leptin value did in other groups. No significant
differences were seen in leptin values within control
(3.68 £0.12 (ng dI'")), HCD (3.59 +0.12 (ng dI™)) and
HCDCD (3.60 +0.12 (ng dI'")) groups.

4.0
35 1 I I
3.0 I

25
2.0
15
1.0
0.5

O-O T T T 1
C HCD HCDL HCDCD

Leptin (ng/ml)

Group

Figure 1. Leptin value (ng ml™, mean +SE) in C, HCD,
HCDL and HCDCD groups, compared to that in HCD

group.

n=10, *P< 0.0001. Leptin value in HCDL group, compared to
that in other groups. Leptin value showed no significant
differences within C, HCD and HCDCD groups

Discussion

The current findings showed that administration of
hydroalcoholic extracts from C. decidua leaves and
thin stems decreased serum TG and TC without
altering serum LDL and HDL. Similarly, a study
showed that C. decidua ethanolic extracts of fruits,
flowers, shoots and barks decreased serum TC to 61,
58, 48 and 28% in rabbits, respectively (23, 24).
Moreover, another study reported that oral
administration of 500 mg kg™ of whole fruit extract of
C. decidua decreased levels of triacylglycerol and TC
in Alloxan-induced diabetic rats after 30 days (25).
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Findings from the present study showed that C.
decidua extract did not affect male rat serum FBS,
LDL and HDL when used in HCD. These findings
were similar to those from other studies, which
demonstrated that consumption of C. decidua extracts
decreased LDL with increased serum HDL 27).
These differences may be due to difference in dosage,
treatment duration, experimental models, fat type or
cholesterol used in HFD, or even kind of extracts of
C. decidua parts. In the current study, olive oil was
used as cholesterol carrier. Types of fatty acids
critically affect blood lipid profile. Saturated fats
increase the risk of CVD by TG and LDL increasing
and HDL decreasing, while unsaturated fats act
contrary (26). In Macedo et al. (27) and Leopoldo et
al. (28) studies, hyper-caloric diets did not
significantly change serum levels of HDL and VLDL
in rats. Chahlia et al. study showed that various
extracts (50% ethanolic) of C. decidua significantly
decreased levels of TC, TG and LDL and increased
HDL in diabetic rat models for 30 days, compared to
diabetic rats that did not receive C. decidua extracts.
However, these values were significantly higher than
those in nondiabetic rats (10). It seems that C.
decidua extracts include various effects in diabetic
and non-diabetic animals. Effects of C. decidua
hydroalcoholic extracts on lipid profiles can be due to
the presence of lipid or cholesterol-uptake inhibitors
such as saponins and tannins in the extracts (29).
Hence, C. decidua decreases lipid and cholesterol
absorption, increases fecal excretion of cholesterol via
bile acids and decreases reabsorption of cholesterol
(30-32). The current findings revealed that
hydroalcoholic extracts from C. decidua leaves and
thin stems did not change serum FBS in HCDCD
group. Although studies showed methanolic and
purified extracts of C. decidua stems included
hypoglycemic effects in diabetics and non-diabetics
models (33), other studies showed that high-calorie
diets or high-fat and high-cholesterol diets did not
change blood glucose significantly in normal models.
This is linked to increased insulin release
compensatory mechanism of pancreatic beta-cells
even in obese models (34, 35). Moreover, different
results may be linked to differences in time length of
study (27), extracts of Capparis spp., animal models
or phenolic content of the extracts (8, 36). In diabetic
rats, administration of fruit, flower or leave extracts of
C. decidua showed significant hypoglycemic
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activities (37). These inhibitory effects can be
attributed to o-amylase and glucosidase inhibitor
enzymes and alkaloid fractions (8, 29). Naturally, C.
decidua fruits include nutritional fibers (31) that
affect overall plasma lipids and blood glucose.
Results from the present study demonstrated that C.
decidua extract included no effects on serum leptin in
HCDCD group, compared to that it did in control and
HCD groups. However, lovastatin administration
decreased leptin value in HCDL group. Leptin is an
adipocyte hormone that includes multiple important
roles in the body such as balancing energy via
sending signals to the brain based on peripheral tissue
status, feeding behavior, food intake, glucose
metabolism, cardiovascular system, physiological
regulation of skeletal muscle angiogenesis, insulin
secretion and immune system (38-40). Similarly,
congenital leptin deficiency in human is associated to
hyperinsulinemia  and  dyslipidemia. Leptin
replacement therapy can improve lipid profile,
glucose intolerance and weight control (41). In this
study, incresed weight was seen in all groups as
expected; however, gained body weight was slightly
greater in C and HCD groups, compared to that in
HCDCD and HCDL groups with no significant
differences. It seems that administration of HCD (300
mg kg?) with C. decidua extract or lovastatin
decreases gain weight. Since increases in leptin were
due to obesity (42), this can explain no differences in
leptin levels in the studied groups. In one study,
administration of resveratrol (200 or 400 mg kg™)
with HCD (500 mg kg™) in rabbits decreased serum
leptin levels, compared to the groups that received
HCD alone. Similar results were seen in body weight,
blood glucose and serum insulin (43). In the present
study, HCD with lovastatin decreased serum leptin
level, compared to that they did in control diet and
HCD with C. decidua extract groups. These results
are supported by results from other studies (36, 44).
However, studies have shown that atorvastatin does
not affect adiponectin and leptin levels in
hyperlipidemia in type-2 diabetes (44, 45). These
differences may be due to differences in animal
models since those studies used diabetic animals.

Conclusion
In conclusion, the current study has shown that
hydroalcoholic extracts from C. decidua leaves and
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thin stems decrease serum TG and TC in HFD male
rats with no changes in leptin values.
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