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Introduction: This research investigates the possible potential of Rosa canina (RC) as an
immunomodulator in rats and its effects on some biochemical parameters. Methods: In this
experiment, 45 male Wistar rats were obtained and divided into three groups (n = 15).
These groups received normal saline (10 mg/kg), RC fruit extract (250 mg/kg) and RC
fruit extract (500 mg/kg) as oral gavages every day for a period of four weeks, respective-
ly. After obtaining blood samples (at the end of each week), differential white blood cell
(WBC) counts, phagocyte activity (number), alanine aminotransferase (ALT), aspartate
aminotransferase (AST), alkaline phosphates (ALP) albumin and globulins levels of sam-
ples were obtained. The malondialdehyde (MDA) and glutathione (GSH) levels in the se-
rum were determined only in day 28 of study. The radical scavenger activity (RSA) of the
RC extract was measured spectrophotometrically. Results: the gamma globulin level, neu-
trophil and monocyte counts and phagocyte activity increased significantly in comparison
with the normal saline group. ALT, AST and ALP had not significantly differences in
compared to control group. RC extract significantly increased thiobarbituric acid reactive
substances (TBARS) and also decreased GSH levels in comparing to control group in day
28. Conclusion: the data suggest that the RC extract has been used in traditional medicine

might have immunomodulatory effects.

Introduction

Herbal medicine is as ancient as the history of mankind
(Atmani et al. 2004). Many of the herbal remedies de-
scribed by oriental scientists, like Abu Musa Jabir Ben
Hayyan and Ibn Wahshiyyah (Saad et al. 2006), are still
used today by herbalists (Everest and Ozturk 2005).
They are also used in Iranian traditional medicine (Sa-
digh-Eteghad et al. 2008).

Many plants have been used as immunostimulant and
immunomodulator among them Echinacea purpurea,
Althaea officinalis, Bryonia cretica, Calendula officina-
lis, (Sadigh-Eteghad et al. 2011, Agelet et al. 2003).

In the various monographs, fruits (rose-hips, with seeds)
of Rosa canina L. (RC), are stated to possess prophylac-
tic and therapeutic activities against the wide range of

ailments, including the inflammatory and immune res-
ponses (Ercisli 2007, Rein et al. 2004, Wenzig et al.
2008) arthritis, rheumatism, gout, sciatica, fever, colds,
infectious diseases, gallstones, biliary complaints (Noja-
van et al. 2008, Gurbuz et al. 2003), disorders of the
kidney (Kultur 2007) and dropsy (Orhan et al. 2007).

In recent years, it has been established that free radicals
and oxidative stress are involved in the pathophysiology
of a variety of disorders including immune dysfunction
and related diseases. In relation to these findings, an ex-
tensive range of antioxidants both exogenous and endo-
genous, whether synthetic or natural have been presented
for the treatment or prophylaxis of disorders attributed to
free radical oxidative damages (Souri et al. 2004).

Some chemicals of RC regulate immune and inflamma-
tory responses (Ercisli 2007, Saaby et al. 2010) and pos-
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sess antioxidant properties too (Deals-Rakotoarison et al.
2002).

RC is a Mediterranean medicinal plant which widely
used in Iran northwest. In the present work, we evaluated
the possible potential of RC as an immunomodulator in
rats and its effects on some biochemical parameters.

Material and methods
Plant material collection and extraction

Samples of RC growing wild in northwest Iran were
collected and authenticated at the herbarium of faculty of
pharmacy, Tabriz, Iran (Voucher number: 16695). The
material was dried in the dark at room temperature be-
fore extraction.

Dried fruits (about 60 g) were submitted to extraction
with 300 ml methanol (Merck) and distilled water mix-
ture (1:1) in a Soxhlet apparatus for 10 h. After extrac-
tion, the solvent was filtered and then evaporated by
rotary evaporator in 45°C and extract yield was recorded
and then stored at 4°C in sealed glass vials until tested
and analyzed (Sadigh-Eteghad et al. 2009, Eidi et al.
2004).

Animals and treatments

Male Wistar rats weighing 250-300 g were obtained
(Razi Institute, Karaj, Iran) a week before the start of the
experimental treatments. Throughout the study, the ani-
mals were fed a pelleted commercial chow diet (Pars
khurakdam, Shushtar, Iran) and were kept in separate
standard cages in a well-ventilated room maintained at
214£2°C with a 12:12 h light:dark cycle (Gharagozlou et
al. 2006). After a week of acclimatization, the animals
were randomly divided into three groups (I, II and III) of
15 rats each. Group I received normal saline (10 mg/kg)
(intact control). Group II, used as a first treated group,
was given 250 mg/kg of extract, and group III, used as a
second treated group, and was given 500mg/kg of RC
extract for 28 days.

Blood sampling

Biochemical and immune functions were assessed in the
animals at day 0 and at the end of each week using blood
samples obtained from the animals’ tail vein. Collected
samples emptied into 1.5 ml tubes containing 100 uL of
heparin as an anticoagulant. Approximately, 1 ml of
blood was drawn from each animal, of which 0.5 ml was
immediately microcentrifuged for five min and the resul-
tant supernatant removed and stored at -80 °C for later
monitoring. The remainder was used for differential
WBC counts and assessment of phagocytic activity.

Biochemical and hematological assays

Differential WBCs counts indicated the determination of
the percentages of each WBC under a light microscope.

An air-dried blood smear was stained with Giemsa stain
(Sigma) and washed with phosphate buffer (Sigma) and
95% ethanol. Once dried, cell types, including neutro-
phils, monocytes and lymphocytes, were distinguished
by their appearance after staining (one hundred leuko-
cytes were identified). Percentage levels of albumin,
alpha, beta and gamma globulins were determined by
cellulose acetate electrophoresis and densitometry (He-
lena system). Plasma alanine aminotransferase (ALT),
aspartate aminotransferase (AST) and alkaline phos-
phates (ALP) levels in all samples were estimated by the
methods of Rietman and Frankel (1957) and Kind and
King (1954) respectively. The malondialdehyde (MDA)
level in the serum was determined using the thiobarbitur-
ic acid reactive substance (TBARS) test (Satho 1978).
Glutathione (GSH) was measured by the method of Mo-
ron et al. (1979), last tow parameters were evaluated
only in day 28 of study.

Phagocytic assay

The heparinized blood was immediately used for the
phagocytic assay. Briefly, 1 x 107 cells of Staphylococ-
cus aureus (ATCC 29213) in 0.1 ml of phosphate buffer
saline (PBS) were added to 0.1 ml of blood samples in a
microplate and incubated for 30 min at 37 °C, after tho-
rough mixing. After incubation, the plate was mixed
gently and 0.05 ml of this suspension smeared on the
glass slide. After air-drying, the smears fixed in ethanol,
stained with Giemsa and cells and phagocytosed bacteria
were counted (Ispir and Dorucu 2005). Assays were per-
formed in three replicates.

DPPH radical scavenging assay

The radical scavenger activity (RSA) of the hidro-
methanolic RC extract and acid ascorbic (as a standard)
were measured spectrophotometrically using the 1, 1-
diphenyl-2 picrylhydrazyl (DPPH) radical. RSA in RC
extract were estimated by the methods of Tayefi-
Nasrabadi et a/ (2011).

Statistical analyses

Data were examined using a commercially available
statistical package (SPSS version 17 for Windows), and
comparisons were made using the one way ANOVA and
regression.

Results

Compare to normal saline group, monocyte levels signif-
icantly increased in rats receiving 250 and 500 mg doses
of herb extract, while lymphocyte percentages were sig-
nificantly decries in treatment groups in weeks 2 and 3.
Neutrophil levels increased in 250 mg group in days 14
and 21 (Fig. 1).
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Fig. 1. Differential WBCs percentage in various groups and
days. Data is expressed as mean, bars represent standard devi-
ation. *p<0.05 significant from normal saline.

The phagocyte activity in the test groups was significant-
ly higher than that of the control group during all study
days (Fig. 2).
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Fig. 2. Phagositic activity in various groups and days. Data is
expressed as mean, bars represent standard deviation. *p<0.05
significant from normal saline.

There was no significant increase in alpha and beta glo-
bulin levels but compare to normal saline group gamma
globulin and albumin levels were significantly higher in
the 500 mg group during all study days (Fig. 3).
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Fig. 3. Percentage of albumin and globulins percentage in vari-
ous groups and days. Data is expressed as mean, bars
represent standard deviation. *p<0.05 significant from normal
saline.

The Table 1 outlines the ALT, AST and ALP on the fol-
low-up days in each group of rats. Test groups had not
significantly differences in ALT, AST and ALP levels,
in compared to control group on all days of study.

Table 1. ALP, ALT and AST amounts in different groups

ALP (1U/dl) ALT (1U/d1) AST (1U/dI)

Day O 406.81+11.22 112.28+15.14  110.21#17.41
2 407.42+08.24 114.54412.71  114.29+14.86
Day 7 11b 404.42+12.46 117.00410.95  113.05%09.48

1< 416.86+14.62 111.84+13.81 108.42+12.70
| 409.27+11.51 109.42+18.19 113.73+£11.49
Day 14 1 412.72+18.81 112.00£16.21 118.86+18.20
11 421.49+12.14 114.12+12.75 117.00+£10.47
| 411.24+10.29 114.46+12.41 111.54+14.84
Day 21 Il 414.39+9.27 119.84£09.84 114.00£12.71
111 419.52+14.68 117.08+14.15 116.47+16.92
| 409.71+12.16 111.26+14.14 109.79+12.45
Day 28 1 418.83+15.91 121.73+10.48 108.14+16.41
11 419.48+21.78 126.52+18.47 114.45+18.24

2 normal saline group, ° herb 250 mg/kg, ®herb 500 mg/kg

Regression index between RC and vitamin C in the
DPPH assay pointed below (Table 2).

RSA of RC mg/ml = -14.56 + (1.35 x RSA of Vitamin C
pg/ml)

Table 2. RSA in the DPPH assay in RC and vitamin C in various
doses

% Inhibition DPPH

Concentration * RC Vitamin C
1.0 26.82 31.86
2.5 39.43 42.01
5.0 59.71 50.69
10.0 96.54 83.37

20.0 100.00 85.11
2 Unit of used extract and vitamin C were (mg/ml) and (ug/ml) respectively.
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RC extract significantly increased TBARS and also de-
creased GSH levels in comparing to control group in day
28 (Fig. 4).
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Fig. 4. TRABS and GSH levels in serum of experimental and
control groups in day 28. *p<0.05 significant from normal saline.

Discussion

RC is a European wild plant and rose hips constitute the
used part according to the Xth French Pharmacopoeia.
Apart from the anti-inflammatory activity, an anti-
oxidant mode of action might contribute to the observed
immunological effects of rose hip preparations (Wenzig
et al. 2008). The main uses of rose hips are linked to
their vitamin C content (Deals-Rakotoarison et al. 2002,
Ercisli 2007, Tayefi-Nasrabadi et al. 2011). Vitamin C is
a nutrient potentially involved in many aspects of the
immune system (Mitchell et al. 2003). The results of
Ortuno et al (1999) indicated that the non-specific im-
mune response parameters increased as a consequence of
a high vitamin C supply, although it generally acts as an
antioxidant in the biologic systems (Mitchell et al.
2003). The anti-oxidant function of the vitamin C could
in part, at least, enhance immunity by maintaining the
functional and structural integrity of important immune
cells (Ortuno et al. 1999)

In our study the vitamin C content of RC extract was
found 52 + 1.9 mg/100g of dray sample. Also linear re-
gression analysis shows a close relation between RC and
acid ascorbic in the RSA evaluation (Table 2).

Kumari and Sahoo (2006) studies shows, the humoral
and cellular parameters of innate immunity, have maxi-
mum efficacy in both healthy and immune-compromised
catfishes after vitamin C composition. There are some

other antioxidants such as galactolipids, proanthocyani-
dins and flavonoids in RC that affect on immune-
modulation properties of herb (Kharazmi 2008, Daels-
Rakotoarison et al. 2002). Medicinal plants used for im-
munomodulation purpose for decades. Sadigh-Eteghad et
al (2011) reported significant increases in monocytes and
neutrophils, only after 2 weeks of oral administration of
the Echinacea purpurea and levamisole which demon-
strated an immediate and sustained increase in the per-
centage of with blood cells.

The results of this study indicated a significant increase
of monocytes and neutrophils in groups which received
250 and 500 mg RC, especially on days 21 and 14 re-
spectively (Fig 1).

According to Ortuno et al (1999) high Acid ascorbic
diets may increase the activity of non-specific immune
responses in gilthead seabream, enhance serum com-
plement activity as well as leucocytes function via respi-
ratory burst and phagocytic activities. By attention to
high levels of acid ascorbic in the RC extract, it seems to
be affect in phagocytic activity.

In the present study, the phagocyte activity of RC in the
test groups was significantly higher than that of the con-
trol group during all study days (Fig 2).

Another healthy function of fruits is their essential fatty
acid composition that animals cannot synthesize, and
must obtain through diet. These chemicals regulate nu-
merous body functions, including blood pressure, blood
viscosity, immune and inflammatory responses. The
most abundant fatty acids were linoleic, o-linolenic,
oleic and palmitic acids, (Ercisli 2007) that can be affect
in immune reaction and globulin regulation in the body.
The results showed that RC 500 mg also significantly
increased the gamma globins levels during all study days
(Table 3). Experiments demonstrated that most antibo-
dies are located in the gamma globulin fraction of serum
proteins (Kindt et al. 2007), therefore, increasing this
fraction, has positive effects on the immune system.

Hepatic function has been monitored by evaluating the
serum levels of ALP, ALT and AST. These enzymes
activities are known to be cytosolic marker enzymes that
reflect hepatocellular necrosis (Atyabi 2005). According
to results RC extract did not affect on serum ALP, AST
and ALT levels. Such results have been reported in some
other medicinal plants (Wang et al. 2009, Saaby et al.
2010).

According to Winther et a/ (2008) RC also significantly
improved the antioxidant capacity and the vitamin C
content of serum. The Daels-Rakotoarison et al (2002)
results showed that the extract can inhibit reactive oxy-
gen species tested in acellular and cellular systems. An-
tioxidative effects of Rosa canina are due not only to
vitamin C but also to polyphenolics. Usage of this ex-
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tract, led to a reduction of superoxide anion liberation in
the serum.

In the last day of our study, the RC treatment groups'
shows significantly increased in the MDA level, and also
decreased GSH level in compare to normal saline group.
Therefore, it can show the supplementation of RC con-
tributed to maintaining the serum antioxidants at an op-
timum level in rats. Such results have been reported in
the Tayefi-Nasrabadi ef a/ (2010) study too.

In conclusion, the data suggest that the RC extract used
in traditional medicine might have immunomodulatory
effects. Further experimental and clinical studies are
required to elucidate the chemical constituents of the
extracts and the mechanism(s) that are responsible for
the pharmacological activities.
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