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Coagulation Time, Triglyceride and Glucose Levels in Rats
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Abstract: The present study was designed to evaluate the effects of S. khuzestanica Jamzad decoction (SKJD)
on blood coagulation in male rats. Effects of SKID and S. kfuzestanica Jamzad essential o1l (SKIEO) on fasting
blood glucose and triglyceride levels were evaluated as well. The SKID significantly prolonged the Prothrombin
Time (PT) and Activated Partial Thromboplastin Time (APTT) and decreased the blood concentration of
glucose, but not triglyceride. The extract reduced the animal body weight as well Meanwhile, SKIEO
significantly reduced both glucose and triglyceride levels of blood.
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INTRODUCTION

Satureja Khuzestanica JTamzad (Lamiaceae) is an
annual plant, native to Tran, which grows widely in the
southern and western parts of the country, especially
Khuzestan and Lorestan provinces. It 15 famous for its
therapeutic value as an analgesic and antiseptic in
Tranian traditional medicine!. An essential oil of the aerial
parts of this plant exhibited antioxidant, antidiabetic,
antihyperlipidemic and reproduction stimulatory effects
in rats™ There are some reports about antiviral™
anti-HIV-1", antinociceptive and anti-inflammatory [
antibacterial and  antifimgal®™, antispasmodic and
anti-diarrheal”, antioxidart™ ' and vascdilatory™ effects
of the other species of genus Saturefa in different parts of
the world. Analysis of chemical composition by GC and
GC/MS has been showed the presence of p-cymene
(39.6%), carvacrol (29.6%), y-terpinene (18.9%), linalool
(2.4%), 1, 8-cineol (1.8%), limonene (1.3%), 8- 3-careen
and myrcene (0.8%), B-pinene (0.4%), c-pinene (0.3%),
B-bisabadene  (0.3%), (-caryophyllene  (0.2%),
terpimene-4ol (0.2%), a-thujene (0.1%), c-phellandrene
(0.1%), sabinene (0.1%) and thymol (<0.05%) in the
essential oil of this plant!'?. Increase in bleeding after
oral  admimstration of SKID to treatment of
dysmenohrrea 1n young women has been reported m a
hospital in Lorestan provinces; so this study was

]

designed to investigate the effect of SKJD on blood
coagulation time 1n rats. The body weight, blood glucose
and triglyceride levels of animals were checked in parallel
too.

MATERIALS AND METHODS
Plant material: The aerial parts of the Satureja
Khuzestanica Jamzad plant were collected during the
flowering stage m June 2003 from Khoram-abad in
Lorestan province of Tran. The plant has been identified
by the Department of Botany of Research Institute of

Forests and Rangelands in Telran. A voucher specimen
(No. 58416) has been deposited at the TARI herbarium.

Preparation of the total extract: Dried and powdered
aerial parts of the S. Khuzestanica Jamzad was macerated
1n distilled water (0.5 g/100 cc distilled water) and then it
was placed in water bath in 100°C for 2 h. The supernatant
was filtered, concentrated by rotary
evaporator apparatus and then dried at room temperature,
corresponding to an 8% yield. The dried extract was
diluted with distilled water to the required concentration.

residue was

Preparation of essential oil: The aenal parts of plant
were hydro-distilled using a Clevenger type apparatus
for 5 h, giving vyellow oil in a 0.9% yield. The oils were
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re-dried over anhydrous sodium sulfate. Both aqueous
extract and essential o1l were stored at 4°C throughout the
experiments.

Animals: Male Wistar rats (Institute Pasteur of Iran),
weighting 220-310 g were housed in standard cages with
free access to food (standard laboratory rodents chow)
and water. The ammal house temperature was maintained
at 234£3.0°C. All efforts were made to minimize animal
suffering and to reduce the number of animals used.

Effect of extract on coagulation tests: Three groups of
rats, each 12, received SKID (50 and 150 mg kg~ day™)
and water for two weeks. In the day 15, animals were
anesthetized intraperitoneally with Ketamine
hydrochloride 100 mg kg™ (Rotex Medica, Germany) and
Xylazine 2%, 16 mg kg™ (Alfasan Woerden Holland).
Blood samples (1 mL) were collected from the hearts
of the rats into tubes containing sodium citrate 3.5%
(0.9 cc blood mixed to 0.1 mL citrate), thereafter mixture
centrifuged at 2000 rpm (Eppendorf 581 0R, Germany) to
separate plasma. Prothrombin time (PT) was determined
according to the method of Quick et all', using
Iyophilized thromboplastin prepared from rabbit’s brain
with calcium. APTT was determined according to the
method of Bell et all'”, using Silimat (Cephalin with
activator) and calcium chloride 0.025 M.

Effect of extract on Thrombus Weight (TW): After blood
sampling of anesthetized rats for determination of PT and
APTT, venous stasis of the inferior venacava was
induced as following!?: Briefly, the abdomen was opened
and the vena cava was carefully dissected. A tight
ligature (with cotton thread) was placed around it just
below the left renal vein. Thereafter, the abdominal
incision was closed and after 2 h the abdomen was
reopened under anesthesia, the thrombus, if present, was
removed, rinsed in distilled water, blotted on filter paper
and placed in a desiccator and 24 h later the weight of the
dry thrombosis was recorded.

Effect of extract and essential oil on blood glucose and
triglyceride levels: The animals were distributed into
control and treated groups with 8 ammals in each group.
Twelve to sixteen hours before the administration of
test samples, food was withdrawn but the animals
were allowed free access to water. The treated ammals
received SKID (75, 150 and 250 mg kg™ day™") and
essential oil (SKIEO) (1000 ppm) dissolved in drinking
water for 15 days. On the day 15, blood was taken from
the heart with a sterile syringe to determine the fasting
blood glucose and triglyceride. Glycaemia and triglyceride
were determined by a commercial diagnostic kit (PARS
AZMUN. Co, Telran) using spectrophotometer.
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Statistical analysis: Data are expressed as meantSD and
analyzed by One-way analysis of variance (ANOVA)
which followed by the Tukey-Kramer multiple comparison
tests. P-value less than 0.05 was the critical criterion for
statistical significance.

RESULTS AND DISCUSSION

Effect of extract on coagulation tests: As shown in the
Table 1, SKID could dose-dependently prolong PT and
APTT, but this prolongation was sigmficant only at the
dose of 150 mg kg™ day™' (15.7%, p<0.05 and 19.7%,
P<0.01, respectively for PT and APTT).

Effect of extract on Thrombus Weight (TW): The SKID
didn’t have sigmficant effect on TW (Table 1).

Effect of extract on body weight: The body weight was
also affected by SKID treatment; So SKJD at the dose of
150 mg kg™ day™ could significantly reduce the rat body
weight compare to control group (Table 1).

Effect of extract and essential oil on blood glucose and
triglyceride levels: SKID could dose-dependently
decrease the blood glucose of normal rats and this effect
was significant only at the dose of 250 mg kg™ day™
(Table 2). SKIEO could also sigmficantly reduce the
glucose level at the dose of 1000 ppm. Decreasing the
blood triglyceride was also observed with SKITEO at the
dose of 1000 ppm, but not with SKID (Table 2).

In this study, hypoglycemic and hypolipidemic
effects of the Saturefa Fkhuzestamica  Jamzad has
been proved. Both SKID and SKIEO could decrease

Table 1: Effect of S kiuzestanica Jamzad decoction (SKJID) (p.o.) for two
weeks on  Prothrombin  Time (PT), Activated Partial
Thromboplastin Time (APTT), Thrombus Weight (TW) and
body weight of normal male rats

SKID SKID
Control (50 mg kg™ day™) (150mgkg ! day™")

PT(s) 14.1£1.1 143411 #15.6442.0

APTT (5) 17.5£34 164426 2 3043.5

TW (mg) 25414 1.740.8 1.20£1.5

Body weight (g) 275.0£29.0 265.1425.7 *#4351.20+25.2

Values are mean=S8D, n= 8, *p<0.05, *#p<0.01 and ***p<0.001 wvs.

control

Table 2: Effect of .S Huzestanica Jamzad decoction (SKID) and essential oil
(SKJEO) (p.o.) for two weeks on blood glucose and triglyceride in

normal rats
Blood glucose Blood trigly ceride

Treatment (mg dL™Y) (mg dL™Y

Control (Drinking water) 166.0+44.0 90.0+22.0
SKID (75 mg kg™' day) 152.0+21.0 93.04£21.0
SKID (150 mg kg™ day) 141.0£16.0 92.5£13.0
SKID (250 mgke™ day) #116.8£24.0 80.81188
SKIEO (1000 ppmm) #97.0+19.0 #43.0+11.0

Values are mean+SD, n= 8. * p<0.001 vs. control
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blood glucose in normal rats. But In controversy to
SKIEQ, the SKID could not decrease blood triglyceride.
GC/MS analysis of SKIEQ has been showed presence
of y-terpinene (a monoterpene which widely occurs in
essential oils, but not in aqueous extracts) in relatively
large portion (17.9%)"! and there is a study which
showed the hypoglycemic effects of y-terpinene in rats!'”).
Gathering together of these evidences, the decreasing
triglyceride effects of S. khuzestanica Jamzad can be
attributed to y-terpinene ingredient of this plant. The
similar effects of SKID and SKJEO to decrease blood
glucose level may be attributed to the presence of
compound(s) with identical entities in them.

The body weight reduction effect of SKJID 1s most
likely due to its effect on the blood carbohydrate levels.

In conclusion, the findings reported in this study
indicate that Satureja khuzestanica Jamzad given by
normal rats may contain novel bioactive principles with
hypoglycemic,  hypolipidemic and  anticoagulant
properties; so further studies are needed to determine the
exact principles responsible to each effect.

ACKNOWLEDGMENTS

The authors acknowledge the support of this study
by the Faculty of Medicine, Lorestan Umversity of
Medical Science, Tran. We are grateful to Mrs. Sepahvand
and Abdali, Mr. Zarenjuoe and Bahrami for their help
throughout the study.

REFERENCES

1. Zargari, A., 1990. Medicinal Plants. 4th Edn., Tehran
University Publications, pp: 42.

Abdollahi, M., A. Salehnia, SHR. Mortazavi,
M. Ebrahimi, A. Shafiee, F. Fouladian, K. Keshavarz,
S. Sorouri, R. Khorasami and A. Kazemi, 2003.
Antioxidant, antidiabetic, antihyperlipidemic,
reproduction stimulatory properties and safety of
essential oil of Saturefa  khuzestanica in rat
in vive: A toxicopharmacological study. Med. Sci.
Monit., 9: 331-335.

Abad, M.J., P. Bermejo, E.Gonzales, I.Iglesias,
A Irrzun and L. Carrasco, 1999. Antiviral activity of

Bolivan plant extracts. Gen. Pharmacol., 32: 499-303.

Yamasaki, K., M. Nakano, T. Kawahata, H. Mori,
T. Otake, N. Ueba, [. Owshi, R. Inami, M. Yamane,
M. Nakamura, H. Murata and T. Nakanishi, 1998.
Anti HIV-1 activity of herbs in Labiatae. Biol. Pharm.
Bull, 21: 829-833.

Hajhashemi, V., A. Ghannadi and 5.K. Pezeshlkian,
2002. Antinociceptive and anti-inflammatory effects
of Satureja hortensis L. extracts and essential o1l J.
Ethnopharmacol., 82: 83-97.

792

6.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Azaz, D., F. Demirci, F. Satil, M. Kurkcuoglu and
K.H. Baser., 2002. Antimicrobial activity of some
Satureja essential oils. 7. Naturforsch [C]., 57:
817-821.

Paniza, L., G. Flamini, P.L. Ciom and I. Morells, 1993.
Composition  and antimicrobial properties of
essential oils of four Mediterranean Lamiaceae. T.
Ethmopharmacol., 39: 167-170.

Rota, C., I.]. Carraminana, J. Burillo and A. Herrera,
2004. In vitro antimicrobial activity of essential oils
from aromatic plants against selected foodborne
pathogens. I. Food. Prot., 67: 1252-1256.

Sokovie, M., O. Tzakou, D. Pitarokili and
M. Couladis, 2002. Nahrung, 46: 317-320.
Hajhashemi, V., H. Sadrae, A.R. Ghannadi and
M. Mohseni, 2000. Antispasmodic and anti-
diarthoeal effect of Satureja hortensis L. essential
oil. J. BEthnopharmacol., 71: 187-192.

Radonic, A. and M. Milos, 2003. Chemical
composition and in vitro evaluation of
antioxidant effect of free volatile compounds from
Satureja montana 1. Free Radic. Res., 37: 673-679.
Domman, H.J., D. Bachmayer, M, Kosar and
R. Hiltunen, 2004. Antioxidant properties of aqueous
extracts from selected lamiaceae species grown in
Turkey. J. Agric. Food Chem., 52: 762-770.
Exarchou, V., N. Nenadis, M. Tsimidou,
ILP. Gerothannassis, A. Troganis and D. Boskou,
2002.  Antioxidant activities and  phenolic
composition of extracts from Greek oregano, Greek
sage and summer savory. J. Agric. Food Chem.,
50: 5294-5299.

Sanchez de Rojas, V., B. Somoza, T. Ortega,
AM. Villar and T. Tejerina, 1996. Isolation of
vasodilatory active flavonoids from the traditional
remedy Satureja obovata. Planta Med., 62: 272-274.
Sefidkon, F. and S.H. Ahmadi, 2000. Essential oil of
Satureja  khuzestanica Jamzad. J. Bssent. O1l Res.,
12:127-128.

Quick, A.K., M. Stanley-Brown and F.W. Bancroft,
1935, A study of the coagulation defect in hemophilia
and m jaundice. Amernican J. Med. Sci., 180: 501-511.
Bell, W.N. and H.G. Alton, 1954. A bram extract as a
substitute  for platelet suspensions in  the
thromboplastin generation test. Nature, 174: 880-881.

Reyers, 1., M. Mysliewiec, L. Mussoni and
MB. Donati, 1983  Stasis-induced Venous
Thrombosis. In: Standardization of  Animmal

Models of Thrombosis. Stuttgart (Eds. H.K. Breddin
and R. Zimmermann), Schattauer, pp: 99.

Takahashi, Y., N. Inoba, SH. Kuwahara and
W. Kuki, 2003. Effects of gamma-terpinene on lipid
concentrations in serum usmng Triton WRI1339-
treated rats. Biosci. Biotechnol. Biochem., 67: 2448-50.



	PJBS.pdf
	Page 1


