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Abstract

Teucrium orientale (TO) have previously been shown to have hypoglycemic and antioxidant effects on 
experimental diabetic animals. This study was designed to examine the effects of methanol extract from T. 
orientale on hematological parameters and body weight in experimental diabetic rats. In this research 32 
male albino Wistar rats, with body weights of 200 – 240 g were randomly allocated into four groups with 8 
rats per each. Diabetes was induced in rats by intraperitoneal injection of streptozotocin (STZ) (60 mg/kg). 
Methanol extracts were administered at a dose of 200 mg kg-1 by gavage over a 21-day period. The results 
indicate that the administration of T. orientale to diabetic rats resulted in a significant increase in body weight 
(p<0.01) and in the levels of packed cell volume (PCV), erythrocytes, leukocytes and lymphocytes, while 
neutrophil levels were decreased compared with diabetic group (p<0.05). It may be concluded that TO 
extract improve hematological properties in experimental diabetic rats following repeated treatment for 3 
weeks.
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Introduction

Diabetes mellitus (DM) is related to a group of 
metabolic alterations that continues to be major 
health problem worldwide (1). It is characterized by 
absolute or relative deficiencies in insulin secretion, 
action or both associated with chronic hyperglyce-
mia and disturbances in carbohydrate, lipid, and 
protein metabolism (2). Diabetes is recognized for 
severe complications such as diabetic nephropathy, 
neuropathy and retinopathy (3-5). The complica-
tions are major causes of morbidity and mortality in 
DM.

Although insulin treatment and other chemical 
therapies can control the disease to various extents, 
the complications are very common, whose patho-
logic base is microangiopathy (6). Abnormalities in 
hemorheology have been related to the develop-
ment of diabetic micro- and macroangiopathy. On 
the other hand, alterations in hemorheology might 
also be a consequence of underlying vessel wall 
injury in diabetic patients with manifest microangio-
pathy (7).

Plants with an antioxidant property still remain a 
major source for drug discovery in spite of the great 
development of synthetic molecules are used for 
the management and/or control of complication of 
diabetes mellitus such hemolytic anemia and 
affecting arteries. Unfortunately, only a few of such 
medicinal plants have been scientifically validated 
(8).

Teucrium orientale (TO) L. var. orientale is a wild 
aromatic plant belonging to the labiatae family (9). 
Our recent study has reported the anti-diabetic 
property of this plant (10). According to a previous 
survey, TO possess potent antioxidant and DPPH 
radical scavenging activities that these activities 
related to the presence of flavonoids and other 
phenolic compounds (9).

Therefore this study is designed to investigate 
the possible effects of the methanol extract of TO, 
under study on body weight and hematological 
properties in streptozotocin-induced diabetic rats.

Methods

Chemicals and reference marker compound 
Streptozotocin (STZ) was purchased from 
P h a r m a c i a  a n d  U p j o h n  ( U S A ) ,  
Ethylenediaminetetraacetic acid (EDTA) from Merck 
(Darmstadt, Germany) and other salts were obtai-
ned from Merck (Darmstadt, Germany).

Plant material

Aerial parts (stems, leaves, flowers) of T. orienta-
le, growing wild in Iran, were collected in May 2010 
from Mishow-Dagh, Marand (North-Weast of 
Iran).The aerial parts of the plant were gently 
washed in tap water and completely dried under 
room temperature (25±2°C) for 2 weeks protected 
from direct heat or sunlight. Preparation of T. 
oriental methanol extract (TO) The powdered plant 
material (160 g) was extracted with methanol 
(MtOH) (90%), at room temperature overnight. The 
extraction was repeated three-times and the 
solvent was evaporated in vacuum, and dried 
extracts were stored at 4°C until use (11).

Animals

The study was conducted on thirty matured 
Wistar male albino rats, were obtained from the

experimental animal care centre of faculty of 
pharmacy, Tehran university of medical science, 15 
weeks old, weighing 200 -250 g which were housed 
in colony cages (four rats per cage) at an ambient 
temperature of 25 ± 2°C with 12 h-light and 12 h-dark 
cycle. The rats were fed normal diets purchased 
commercially from vendors and also had free access 
to water ad libitum. The animals were allowed to 
acclimatize to the laboratory environment for one 
week and then randomly divided into various 
groups.

Induction of experimental diabetes

STZ-induced diabetes mellitus was produced in a 
batch of normoglycemic male Wistar rats (fasting 
blood glucose level of 75 ± 5 mg/dl). STZ freshly 
dissolved in 0.1 M cold sodium citrate buffer, pH 4.5, 
was immediately injected intraperitoneally (60 
mg/kg) (12, 13). This single dose of streptozotocin 
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produced type-I diabetes mellitus after 24 h of 
injection and this diabetic state is maintained 
throughout the experimental schedule.

Treatment of animals

Rats were divided into four groups of eight rats 
each: Group I (C): normal control rats. Group II 
(STZ): diabetic rats, received STZ in single dose (60 
mg/kg , intraperitoneal way). Group III (TO): TO 
treated rats, received only TO (200 mg/kg bw, oral 
gavage) for 21 days. Group IV (STZ + TO): TO-treated 
diabetic rats received by oral gavage, 3 days after 
STZ treatment, 200 mg/kg bw of TO for 21 days. The 
animals were considered as diabetic, if their blood 
glucose values were above 250 mg/dl on the third 
day after STZ injection. The treatment was started 
on the third after STZ injection and continued for 21 
days.

Blood Sample Collection

At the end of experiment, animals were anesthe-
tized by infusion of ketamine (60 mg/kg) and 
xylazine (10 mg/kg). Five ml of blood was collected 
from each animal. Part of the blood sample was put 
in an EDTA bottles for hematological determina-
tions (7).

Hematological analysis

The CBC was performed on an automated hema-
tology analyzer using well mixed whole blood to 
which EDTA was added to prevent clotting. CBC 
count was measured by Sysmex XS800i, hemato-
logy analyzer with flourescance technology 
(Diamond Diagnostics-USA)

Weight assessment

The weight of each rat was monitored daily as an 
index of the physical status of the animals over the 
period of study using compression spring balance 
(BAW-660-M).

Results

Figure 1 shows the body weight changes in the 
normal and experimental animals in each group. 
The mean body weight of the diabetic rats decrea-

sed compared to extract-treated rats. There was a 
significant reduction in body weight of the diabetic 
rats compared with normal and TO treated diabetic 
rats. After administration of methanol extract of TO 
for 21 days there was significant increase in the 
body weight of diabetic rats (p<0.01).

The hematology parameters of each group are 
presented in table 1. In normal, non-diabetic rats 
treated with TO, considerable increases in red blood 
cell count (RBC) and packed cell volume (PCV) and 
hemoglobin (Hb) were observed when compared 
with the normal untreated rat (p < 0.05).

Figure 1. Effect of TO orally for 21 days on body weight in normal and 
STZ-induced diabetic rats. Values are mean±S.E. of eight animals. 

Differences of p<0.01 were considered significant. Significant 
differences: a (STZ), (STZ + TO) and (C+TO) vs. C; b (STZ + TO) and 

(C+TO) vs. (STZ)

The RBC in diabetic group was significantly lower 
than control group (p < 0.05). The RBC count of 
diabetic untreated rat was reduced significantly (p < 
0.05), while there were significant (p < 0.05) increa-
ses in RBC count of diabetic rats treated with Oral 
administration of TO. The white blood cell (WBC) 
and lymphocytes (LYM) of the normal (nondiabetic) 
rats treated with TO significantly increased (p < 
0.05) while neutrophils (NEU) was significantly 
reduced (p < 0.05).

Discussion

Diabetes mellitus describes a metabolic disorder 
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of multiple etiology, which is characterized by 
chronic hyperglycemia (14). Recurrent or persistent 
hyperglycemia during diabetes causes non-
enzymatic glycosylationof body proteins (15). Some 
biomolecules, such as hemoglobin (Hb) and RBC 
membrane proteins, are modified by glycation (16). 
This structural alteration may lead to impaired 
protein function, and perhaps contribute to the 
long-term complications of diabetes. Lipid peroxida-
tion is a marker of oxidative stress and also one of 
the prime factors involved in RBC damage caused 
by free radicals during diabetes (17). Glycosylation 
of membrane proteins and lipid peroxidation may 
lead to RBC membrane hemolysis and anemia (18). 
In the present study, TO administration was shown 
to decrease lipid peroxide and serum glucose level 
that leading to a decrease susceptibility of RBC to 
hemolysis.

The present data also show that an increase of 
9.21×109/L in WBC was recorded for of TO treated 
rats as against WBC of the control rats (7.91 ×109/L). 
Also the value of LYM for the treatment group with 
TO extract animals which were given the plant 
extract increased to 67% from 77% recorded for the 
control rats. This may go a long way to suggesting 
that extract of TO must have influenced the de-
fense mechanism of the test rats. So the continuous 
exposure of the body systems of animals to these 
medicinal products (herbs) may cause lymphocyto-
sis, which may then account for the use of this plant 
for medicinal purposes (19-21).

During the 21-day experimental period the body 
weight is reduced in diabetic rats, whereas there 
was a significant gain of body weight in TO treated 
rats. The failure of STZ-induced diabetic rat to gain 
weight has already been reported (22, 23). The 
administration of TO restored these levels signifi-
cantly (P <0.01) towards normal. The ability of the 
methanol extract to restore body weight seems to 
be a result of its ability to reduce hyperglycemia 
(10). Diabetic rats treated with the methanol extract 
showed an increase in body weight compared to 
diabetic control. This may also be due to the protec-
tive effect of the extract in controlling muscle 
wasting i.e. reversal of gluconeogenesis (24). 

Oxidative stress has been shown to play a key role 
in the pathogenesis of diabetes as such, antioxi-
dants may have a role in the alleviation of diabetes 
(25). The progressive increase in weight suggests 
that methanol extract TO can attenuate the toxicity 
of STZ, particularly at high dose. It might be possi-
ble that treatment with TO can lead to a better 
utilization of nutrients in the diet and thus a gain in 
weight. In conclusion, the increase in RBC, PCV, 
WBC and LYM counts following administration of 
the methanol extract of T. orientale may signify the 
positive effects on the haemopoietic system of 
experimental rats and might be capable of impro-
ving the hematological abnormalities associated 
with pathophysiology of diabetes mellitus.
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Table 1. Hemorheological parameters of control, STZ-diabetic and diabetic treated rats after three weeks treatment with TO.

Values are mean±S.E. of eight animals; RBC= red blood cell; WBC=white blood cell; Hb = hemoglobin.PCV= packed cell volume. 
Differences of p<0.05 were considered significant. Significant differences: a (STZ), (STZ + TO) and (C+TO) vs. C; b (STZ + TO) 

and (C+TO) vs. (STZ)


