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Abstract

Rosa canina L. (Rosaceae) has been traditionally used as a medicinal plant. This study was undertaken to evaluate the antidiabetic
and antihyperlipidemic effects of Rosa canina fruit extract in streptozotocin induced diabetic rats. The results showed oral
administration of Rosa canina fruit extract significantly ameliorated the high levels of blood glucose compared with the control
group. Serum triglyceride levels significantly decreased by the administration of Rosa canina extract compared with control.
Histopathological examinations showed that the Rosa canina extract improved islets necrotic and regenerated pancreatic islet

cells. Rosa canina extract has the antihyperglycemic and antihyperlipidemic effects in streptozotocin-induced diabetic rats.
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Diabetes is a group of metabolic diseases characterized by
hyperglycemia resulting from defects in insulin secretion, insu-
lin action, or both." Diabetese-related chronic hyperglycemia is
associated with long-term damage, dysfunction, and failure of
different organs, especially in eyes, kidneys, nerves, heart, and
blood vessels.” According to the World Health Organization,
the population of diabetes is likely to increase to 300 million
or more by the year 2025.%> Approximately about 2 million of
Iranian adults (7.7%) aged between 25 and 64 years have devel-
oped diabetes mellitus and about 4.4 million (16.8%) of
diabetes-related Iranian people have impaired fasting glucose.
Nowadays, there is an increased global interest in traditional
medicine, and remedies could be defined as potential medica-
ments for treating of different ailments especially diabetes mel-
litus.* Although, more than 400 plants in traditional medicine
have been reported to be effective in diabetes treatment, only
a few plants have been scientifically evaluated.’

Rosa canina L. (Rosaceae family) as a prickly shrub with
white flowers and bright red hips has been distributed in some
parts of the world. Rosa canina (Nastaran or Nasrin in Persian)
has a long history of use in traditional Persian medicine. For
example, according to the Canon of Medicine written by Avi-
cenna (Ibn-e-Sina) (ap 980-1037).° It can be used for headache
and some neural and gastrointestinal diseases.” Also, Aghili in
The Storehouse of Medicaments (written in Ap 1772)% has

recommended Nasrin as a tonic for heart and brain, and for
treatment of some hepatic disorders.”

Rosa canina fruit with common name of “rose hip” has
been used as diuretic, laxative, antigout and antirheumatism
agent in traditional medicine.'”

During World War II, rose hips were widely used for pre-
venting scurvy because of their vitamin C content.'! Rose hips
have several active components such as phenolic acids,
proanthocyanidins, tannins, flavonoids, unsaturated and poly-
unsaturated fatty acids, phospholipids, minerals, galactolipids,
and carotenoids.'®'> Some pharmacological activities of rose
hips, including the anti-inflammatory and antioxidant proper-
ties have been confirmed.">' It has been shown that the
administration of rose hips with seeds may reduce plasma tri-
glyceride and free fatty acids.'®
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Literature surveys showed a few studies on the effects of
Rosa canina on glycemic and lipid profile levels.'” Therefore,
the objective of this study was to evaluate the antihyperglyce-
mic and antihyperlipidemic activities of Rosa canina fruit
extracts in streptozotocin-induced diabetic rats.

Materials and Methods
Preparation of Extract

Rosa canina fruits were purchased from a local herb store in Kashan,
Iran and powdered by a grinder. A voucher specimen (No. R116) of
the flower was identified and authenticated by the taxonomist at the
Barij Research Institute, Kashan, Iran.

Two kilograms of this powder was mixed with 5 L ethanol + water
(70:30) mixture and was placed on a shaker for 48 hours. Then, the
supernatant fluid of mixture was separated and filtered and placed
in a sterile container.'” The extract was concentrated under reduced
pressure in a rotary evaporator at 30°C to 40°C. Then, it was stored
until the analysis.

Determination of Total Phenolic Content

The total phenolic content in extract was determined using the Folin-
Ciocalteu reagent and gallic acid was used as standard. Calibration
line was y = 0.0017x — 0.0016 and R*> = 0.9995. The sample
(25 pL) and 1.25 mL of sodium carbonate (75 g/L) were added to
2.5 mL of Folin-Ciocalteu reagent (10% v/v). After 1.5 hours of incu-
bation at room temperature, the absorbance was measured at 765 nm
by spectrophotometer. The results were given as gallic acid equivalent
per 100 g of extract.

Animals

Male Wistar albino rats aged 2 to 3 months wiith a body weight rang-
ing from 180 to 200 g, were purchased from Central Animal House,
Physiology Research Center, Kashan University of Medical Sciences,
Iran and were maintained in an air conditioning room (25°C + 1°C)
with a 12-hour light/12-hour dark cycle. Food and water was provided
ad libitum. All the animal experiments were approved by the Animal
Research Ethics Board at Kashan University of Medical Sciences
(No. 9144).

Induction of Diabetes

Diabetes was induced in male Wistar albino rats by intraperitoneal
administration of streptozotocin (single dose of 55 mg/kg body
weight). Streptozotocin was dissolved in freshly prepared 0.01 M
citrate buffer, pH 4.5.'% In order to prevent the initial drug-induced
hypoglycemic mortality, 20% glucose solution was given to
streptozotocin-injected animals for 24 hours. Seventy-two hours after
the streptozotocin injection, the overnight fasting blood glucose levels
were taken from tail arteries of rats. Animals with fasting blood glu-
cose levels higher than 250 mg/dL were selected as diabetic rats. All
the animals were allowed free access to water and pellet diet and were
maintained at room temperature (25°C + 1°C).

Experimental Design

Rats were divided into 5 groups (n = 10 in each group). Diabetes was
induced in all groups except the normal control group.
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Figure I. Fasting blood glucose levels in different animal groups dur-
ing the experimental period. NC, normal control; DC, diabetic con-
trol; RC 250 and 500, Rosa canina at dose 250 and 500 mg/kg body
weight; G, glibenclamide. Values are means + standard error of the
mean. *P < .05. ¥*P < .0l compared with DC group. TP < .00l com-
pared with NC group.

Group I: Normal nondiabetic control

Group II: Diabetic control

Group III: Diabetic rats + Rosa canina extract (250 mg/kg body
weight/d)

Group IV: Diabetic rats + Rosa canina extract (500 mg/kg body
weight/d)

Group V: Diabetic rats + glibenclamide (600 pg/kg body weight/d).

Normal and diabetic controls rats were fed with distilled
water, whereas Rosa canina extract or glibenclamide was
administered orally to treated rats once a day for 6 weeks.

Biochemical Analysis

Fasting blood glucose levels and body weights were measured on the
days 0 and 42. At the end of the experimental period, rats were fasted
for 12 hours with free access to drinking water and then were sacri-
ficed by anesthetic ether and further cervical dislocation. Blood sam-
ples were collected into sterile plastic tubes and allowed to clot at
room temperature for 20 minutes, and were then centrifuged for
15 minutes and the platelet-free unhemolyzed serums were collected
and were stored at —30°C for later measurements. Pancreas and liver
were immediately removed and placed in labeled beakers in 10% for-
maldehyde solution. Stored serum samples were analyzed for glucose
levels by glucose oxidase-peroxidase method. Cholesterol was mea-
sured by enzymatic colorimetric method. The amount of triglycerides
was determined by colorimetric method (enzymatic hydrolysis of
triglycerides). All the biochemical analyses were performed using
commercial kits (Parsazmun Company, Iran).

Histopathological Examinations

The pancreases were excised, fixed in 10% formaldehyde solution and
processed in an Auto-Technicon machine and paraffin blocks were
prepared. Microscopic sections (5 pm) were stained with hematoxylin
and eosin and examined under a light microscope with a computer-
connected camera.
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Table |. Effect of Ethanol Extract of Rosa canina on the Lipid Profile Levels in Streptozotocin-Induced Diabetic Rats.?

Groups TG (mg/dL) Cholesterol (mg/dL) HDL (mg/dL) LDL (mg/dL)
NC 83.37 + 10.19 69.77 + 2.79 23.11 + 1.18 28.00 + 3.70
DC 90.11 + 12.49 66.22 + 2.42 24.55 + 1.44 23.64 + 2.19
D + RC (250 mg/kg) 59.08 + 8.83° 65.00 + 543 25.83 + 1.76 27.35 + 3.18
D + RC (500 mg/kg) 69.37 + 9.67 70.25 + 4.34 27.12 + 1.63 29.25 + 1.79
D + G (0.6 mg/kg) 86 + 7.58 66.75 + 3.0l 2381 + 1.36 2637 + 2.42

Abbreviations: DC, diabetic control; D + G, diabetic + glibenclamide; D + RC, diabetic+ Rosa canina; HDL, high-density lipoprotein; LDL, low-density lipoprotein;

NC, normal control; TG, triglycerides.

*Values are means + standard errors of the mean.
b

P = .04l.

Statistical Analysis

The results were expressed as mean + standard error of mean. The
statistical significance was estimated by 1-way analysis of variance
followed by Tukey’s post hoc test. P values less than .05 were consid-
ered as significant.

Results
The Total Phenolic Content of Rosa canina Extract

Total phenolic content of extract was determined as gallic
acid equivalent using Folin-Ciocalteau reagent. Total pheno-
lic content was 5.9% + 0.4% gallic acid equivalent/100 g
fraction.

The Effect of Rosa canina Extract on the Level of Fasting
Blood Glucose

The effect of Rosa canina extracts on the fasting blood glucose
levels in streptozotocin-induced diabetic rats is summarized in
Figure 1. Fasting blood glucose levels were significantly ele-
vated after the induction of diabetes in comparison with normal
rats (P <.001). Administration of Rosa canina extract signifi-
cantly decreased fasting blood glucose levels at the dose of
250 mg/kg body weight (94 + 18.19 vs 317.71 + 59.28 mg/
dL) and at the dose of 500 mg/kg body weight (117.87 +
15.41 vs 317.71 + 59.28 mg/dL) in comparison with control
(P <.001 for both).

Effect of Rosa canina Extract on Serum Lipid Profile

The effect of Rosa canina extract on the serum lipid profile
in streptozotocin-induced diabetic rats has been reported in
Table 1.

The levels of serum triglycerides significantly decreased by
the administration of Rosa canina extract at a dose of 250 mg/
kg body weight (59.08 + 8.83 vs 90.11 + 12.49 mg/dL) com-
pared with diabetic control group (P = .041). Serum choles-
terol, low-density lipoprotein, and high-density lipoprotein
levels did not change significantly in treated rats compared
with control group.

Histopathological Findings

Microscopic examinations of the pancreas sections showed the
normal histology of the pancreas in normal nondiabetic rats of
control group (Figure 2). The islets of Langerhans in diabetic
rats showed sever necrotic changes. In the necrotic islets,
changing in nucleus of cell, disappearing of nucleus, karyolysis
were seen and in some places residue of destructed cells were
visible (Figure 2).The improving effect of Rosa canina extract
(250 mg/kg body weight) on diabetic rats was clearly obvious
and the pancreas histology of the extract treated diabetic rats
did not show a significant difference compared with the normal
nondiabetic rats (Figure 2). Under the light microscope, most
extract treated rats (250 mg/kg body weight) showed many
small islets of Langerhans with normal histology. Although,
the higher dose of extract (500 mg/kg) also could reverse the
diabetic effects of streptozotocin (Figure 2), but the slides
related to low dose (250 mg/kg body weight) of extract had
more normal cells than that of high dose (500 mg/kg) of extract
(Figure 3).

Discussion

Diabetes mellitus as chronic metabolic disorder is character-
ized by chronic hyperglycemia as a result of deficiency in insu-
lin secretion or insulin resistance.'® This study evaluated the
antihyperglycemic and antihyperlipidemic effect of Rosa
canina fruit extract in streptozotocin-induced diabetic rats.
The results of our study showed the reducing effects of oral
administration of Rosa canina extract on fasting blood glucose
levels significantly, and also the low dose of Rosa canina
extract had more effect than the high doses. On the basis of our
knowledge, this is the first study that has confirmed the reduc-
ing effect of Rosa canina ethanol extract on fasting blood glu-
cose levels in diabetic rats. Can et al'” demonstrated that the
aqueous and ethanol extracts of Rosa canina fruits had no
hypoglycemic activity in normal rabbits. In another study, after
intraperitoneally loading of 1 g/kg glucose, oral administration
of 10 mg/kg body weight trans-tiliroside, an isolated compound
from Rosa canina seeds, had hypoglycemic activity in normo-
glycemic mice.'® Our results showed that the effect of Rosa
canina was similar to glibenclamide, a standard hypoglycemic
drug. Histopathological examinations of organs showed sever
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Figure 2. The pancreas microscopic sections of normal (A), diabetic (B), diabetic rats treated with Rosa canina extract 250 mg/kg body weight

(C), and 500 mg/kg body weight (D) (hematoxylin and eosin, 100x).

necrosis changes in islets of pancreas of streptozotocin-induced
diabetic rats, while low dose of Rosa canina extract (250 mg/kg
body weight) significantly improved the histology of necrotic
islets of pancreas and increased the number of islets in compar-
ison with diabetic rats of control group. To date, there is no his-
topathological study examining the pancreatic structure of
Rosa canina extract—treated diabetic rats. Therefore, for the
first time, this study evaluated the beneficial effects of Rosa
canina extract on pancreatic cells, histopathologically.

The most common lipid abnormalities in diabetes are hyper-
triglyceridemia and hypercholesterolemia. On the other hand,
hypertriglyceridemia is associated with some metabolic disor-
ders such as hypercoagulability, hyperinsulinemia, insulin
resistance, and glucose intolerance.*® The results of our study
showed that the best decreasing effects of Rosa canina extract
(250 mg/kg body weight) on serum triglycerides. Ninomiya
et al'® reported that the 14 days oral administration of Rosa
canina seeds (25 mg/kg/d) significantly reduces the serum tri-
glycerides and frees fatty acids of normal mice. These results
suggest that the Rosa canina may decrease the complications
of diabetes (cardiovascular disease risks) by reducing plasma
triglycerides levels. The present study is one of the few studies
that demonstrate the beneficial effects of Rosa canina extract in
diabetic disorders.

streptozotocin, an N-nitro derivative of glucosamine, is an
antibiotic and cytotoxic agent that has been generally used to

induce diabetes in experimental animals. It is selective for pan-
creatic B-cells that destruct the cells after injection, while it has
no effects on the exocrine parts of pancreas. Therefore, strepto-
zotocin induces hyperglycemia.?'** Moreover, studies showed
that the antioxidant capacity was decreased after administration
of streptozotocin in diabetic rats.** On the other hand, hyper-
glycemia generates reactive oxygen species, which in turn play
an important role in the production of secondary complications
in diabetes mellitus, including cardiovascular disease, liver and
kidney failure, blindness, and nerve injury.?**

It is known that Rosa canina fruits contain biologically
active compounds, some of which such as vitamin C, phenolic
acids, and flavonoids have antioxidant properties.'®'> The bio-
chemical and histopathological findings of this study suggest
that the hypoglycemic activity of Rosa canina could be due
to reduction of oxidative stress, thus preserving pancreatic
B-cell integrity leading to insulinotrophic action.

The limitation of our study was some financial restriction
that limited us from measuring active components of Rosa
canina fruit by high-performance liquid chromatography and
to investigate on some related enzymes and the expressing of
glucose metabolism-related genes in order to determine the
mechanism of the Rosa canina extract in diabetic disorder.

Thus, the authors suggest further studies on hypoglycemic
mechanism of Rosa canina extract in animal model and then
plan some randomized placebo-controlled clinical trials for
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Figure 3. Higher magnification of pancreas microscopic sections of normal (A), diabetic (B), diabetic rats treated with Rosa canina extract
250 mg/kg body weight (C) and 500 mg/kg body weight (D) (hematoxylin and eosin, 400x).

evaluation of the effects of Rosa canina in treatment of
diabetes.

Conclusions

The results of present study and histopathological examinations
indicate that the administration of Rosa canina extract markedly
reduces hyperglycemia and hyperlipidemia in streptozotocin-
induced diabetic rats.
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