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ABSTRACT :
Background: Achillea santolina (As), a plant grown in Irak, has been used in
herbal medicine for thousands of years. It has anti-inflammatory properties, but its
antiplatelet or antithrombotic activities have not been explored.

Methods: The effects of As leaf crude extracts and fractions extracted with
chloroform (F1), diethyl ether (F2), ethyl acetate (F3) and water (F4) were assessed in
vitro on platelet human aggregation induced by ADP and collagen and on a rat
arteriovenous shunt thrombosis model in vivo after 10 days oral administration (10
mg/kg/d).

Results: A. santolina crude extract dose-dependently inhibited in vitro ADP and

collagen-induced human platelet aggregation (maximal inhibition respectively 34.4 
2.9% and 78.3 ± 2.5 %). This effect was mostly contained in the diethylester (F2)
fraction; F1 and F3 had about half the effect, and F4 was devoid of antiaggregant
effect. Achillea Santolina extracts given orally daily for 10 days at the dose of
10mg/kg/day decreased thrombus weight but not significantly.
The discrepancy between clear dose-dependent in vitro effects on ADP and Collagen-
induced human platelet aggregation and unclear in vivo effects in rats raises questions
as to active concentrations, intestinal resorption and/or metabolisation of active
compounds.
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INTRODUCTION:
Achillea Santolina is a plant found
around the southern mediterranean and
the Middle East, where it is
traditionally used for its anti-
inflammatory(1), anti-microbial (2, 3)
and vermifugal (4) properties (5). A.
santolina contains flavones,
particularly flavonoids and
sesquiterpene lactone (2). Because
anti-inflammatory properties are often

associated with antiplatelet effects,
such as is evident for another plant-
derived product, aspirin (6, 7), we
thought it might be instructive to test
the effects of Achillea santolina on
human platelet aggregation in vitro,
and on in-vivo thrombosis using a rat
arteriovenous shunt thrombosis model
we previously used to show
antithrombotic effects of armagnac and
other plant extracts (8-10)
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METHOD:
Crude Achillea Santolina
extract
A. santolina was collected in Irak and
dried at room temperature. The aerial
parts of A. santolina, essentially dried
leaves, were powdered and infused in
boiling water. After cooling, the
resultant decoction was then filtered
and dissolved in water before freeze-
drying to yield the crude extract.
Analysis of the crude extract found
3.47 mg/L Caftanic acid, 1.52 g/L
Caffeic acid, 5.06 g/L Rutin, 9.11 g/L
Isoquercetin.

Extract fractionation
0.5 g of the crude extract was
dissolved in water with 5% ethanol
(v/v) to obtain an aqueous phase of 2.5
g/l. Several liquid/liquid separations
(v/v) were successively performed
with chloroform (Acros Organic, ref
268320010), diethyl ether (Prolabo, ref
23811.361) and ethyl acetate (Prolabo,
ref 23878.326). For each solvent, the
extraction was realized three times.
The three resulting organic phases
were mixed and evaporated under
vacuum before freeze-drying. The
remaining aqueous phase was also
freeze-dried. The fractions obtained
were named F1, F2, F3 and F4 for
chloroform, diethyl ether, ethyl acetate
and water respectively.Achillea
Santolina crude extract (AS), F1, F2,
F3 and F4 fractions were dissolved in
0.9% saline with 0.5% ethanol (v/v) to
obtain primary solutions of 0.2 g/l.
These were then serially diluted with
0.9% saline to obtain concentrations of
2.10-2 to 2.10-7 g/l. The control was
0.9% saline solution with 0.5%
ethanol.

Preparation of platelet-rich
plasma (PRP)
Samples were prepared according to
standard practice (11-14): 4.5 ml of
whole blood was obtained during

platelet donation from healthy
medication-free donors, after informed
consent, in 0.5 ml of 3.8% sodium
citrate solution. Samples were
centrifuged at 1200 rpm for 10 min at
room temperature, the supernatant
platelet-rich plasma (PRP) was
isolated. The residue was centrifuged
at 3000 rpm for 10 min at room
temperature to obtain platelet-poor
plasma (PPP). The PRP was adjusted
with PPP so as to obtain platelet counts
of 2,5.1011 Pl/L

Platelet aggregation
Adenosine diphosphate (ADP, AMAX,
St. Louis, MO, USA) Collagen
(AMAX, St. Louis, MO, USA) were
used to induce platelet aggregation at
final concentration of 2 mol/l and 5
µmol/l, respectively.Platelet
aggregation was determined by Born’s
method with modifications using a
four-channel aggregometer
(BIO/DATA, Horsham, PA, USA).
PRP 350 l and 50 l of 0.9% saline
with 0.5% ethanol (control), AS or
fractions were added into the
microcuvette and incubated at room
temperature for 30 min. After pre-
incubation at 37°C for 3 min. in the
aggregometer, 20 l of ADP or
collagen were added to the cell and the
aggregation curves were recorded for 6
min. Final concentrations of Achillea
Santolina extracts therefore ranged
from 2.38.10-2 to 2.38.10-7 g/l.
Maximum aggregation was recorded
for the control (CA) and the different
tests (TA). The inhibition of
aggregation (IA) was calculated as a
measure of A. Santolina crude extract
or fractions (10):

100
CA

TACAIA

All tests were done in triplicate using
different platelet donors.
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In vivo experiments
Animals:
Male Wistar rats weighing 350–380 g
were purchased from Charles River
(Le Vaudreuil, France). They were
kept in a temperature-controlled
environment (20±1 °C) with a 12h:12h
light–dark cycle, and fed with standard
chow, for at least 1 week before any
manipulations. Rats were kept and
treated in accordance with the French
regulations concerning animal care, in
an approved environment.
Treatments:
Six groups of six Wistar rats were
given orally A. Santolina crude
extracts or one of the four fractions at
the dosage of 10 mg/kg b.w. during 10
consecutive days, or saline with 0.5%
ethanol for the control group. The
arteriovenous shunt thrombosis model
in rat was tested 2 h after the last
administration. For each test, different
batches of six or seven rats were used.
Thrombosis model:
The model tested was a rat
arteriovenous shunt thrombosis model
(6, 8-10, 15-18). After anesthesia with
sodium pentobarbital (50 mg/kg i.p),
an 8-cm polyethylene tube was
inserted between the left jugular vein
and the right carotid artery. The saline-
filled shunt was assembled by
connecting two cannulae with a
slightly curved 6-cm-long tygon tubing
(internal diameter 2 mm) containing a
5-cm-long cotton thread (diameter 0.25
mm) which had been scraped with a
scalpel blade to render it more
thrombogenic. The extracorporeal
circulation was maintained for 15 min,
during which time a thrombus adheres
to the cotton thread. The shunt was
then removed and the thread with its
associated thrombus was withdrawn
and immediately weighed. The
thrombus wet weight was determined
by subtracting from the value obtained
the weight of the dry 5 cm cotton
thread determined previously.

Statistical analysis
ANOVA was used to test for
differences between the effects of
different preparation of A. Santolina
(crude extract or fractions) and the
different concentrations tested on the
aggregation inhibition. If the ANOVA
found significant effects, the Tukey
test was used to identify significant
differences between different
concentrations (p<0.05).

RESULTS:
In vitro tests
Effect of the whole extract
Collagen-induced platelet aggregation
was inhibited in a dose-dependent
manner by concentrations of A.
Santolina crude extracts ranging from
2.38.10-6 to 2.38.10-2 g/l, after a 30
min incubation, from 1.3 ±1.53 % at
2.38 10-6 to 78.3 ± 2.52 for 2.38 10-1

g/l. (figure 1)ADP-induced human
platelet aggregation in vitro was dose-
dependently inhibited by
concentrations of A. Santolina crude
extracts ranging from 2.38.10-6 to
2.38.10-2 g/l, after a 30 min incubation
with an inhibitory effect of
1.012.67% to 34.4  2.9% (Fig. 2).
There was no inhibitory effect at the
concentration of 2.38.10-7 g/l on either
ADP or collagen-induced
aggregation.At higher concentrations,
Achillea santolina was more inhibitory
of collagen than ADP-induced
aggregation.
Effect of the different fractions
For collagen-induced aggregation, the
maximal effect was found with the
crude extract and with fraction 2 (Fig.
1). F1 and F3 fractions were mostly the
same, and had about half the potency
of crude extract or fraction F2.
Fraction 4 was essentially devoid of
effect.The most potent inhibitory
effects on ADP-induced platelet
aggregation were obtained with
fractions 2 and 3 (Fig. 2). The effect on
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the platelet aggregation with fractions
F2 and F3 was stronger than that
observed with crude extract. With the
highest concentration the aggregation
inhibition was 45.2 ± 2.2% and 40.8 ±
1.6% for F2 and F3 respectively. The
effect of F1 and F4 fractions which
correspond to chloroform and aqueous
fractions was very low with an
inhibiting effect of 13.0 ± 1.8% and
9.7 ± 1.1% respectively, for a
concentration of 2.38 .10-2 g/l. Overall
fraction 2 appeared to inhibit about
equally both collagen and ADP-
induced aggregation, whereas fraction
3 was relatively more potent on ADP
than on collagen-induced aggregation.

In vivo effect of A. Santolina
extracts on a rat model of
arteriovenous shunt
thrombosis.
A ten-day oral treatment with A.
Santolina extract and fractions
decreased thrombus weight in the rat
model of arteriovenous shunt
thrombosis compared to vehicle.
Compared to a control thrombus
weight of (42.8 ± 2.3 mg) the
reduction was significant for extracts
1, 2, and 4 (respectively 31.9 ± 3.4,
32.8 ± 2.0, and 32.4 ± 2.0 mg) but not
for the crude extract or fraction 3
(respectively 36.5 ± 3.3 and 36.6 ± 3.1
mg).

DISCUSSION :
In the present study, we have tested the
in vitro anti-aggregant and in vivo anti-
thrombotic effect of extracts and
fractions of A. Santolina. Crude extract
and some fractions dose-dependently
inhibited platelet aggregation induced
by Collagen and ADP in vitro, and
seemingly more that induced by
collagen than by ADP. In vivo,
however, the inhibition of
experimental thrombosis was more
modest, compared to other product of
plant origin we tested (8-10), or

NSAIDs including aspirin, also a
plant-derived product initially (6). In
vitro, the most active fractions were
fraction 2 on both collagen and ADP,
fraction 3 on ADP. In vivo, at the dose
used, the active fractions were 2, 3 and
4, the latter being mostly inactive in
vitro. In previous experiments using
the same fractionation methods with
Armagnac, we found no effect on
collagen, and the maximal effect on
ADP induced aggregation or in vivo
thrombosis resided in fraction 1 (19).
Other studies have found anti-
aggregant effects for onions (Allium
cepa)(20), garlic (Allium Sativum)
(21-23), tomatoes (Lycopersicum
esculentum)(24, 25) and various herbs
such as sweet basil (Ocimum
Basilicum)(8) or other herbs (26). The
practical consequences of these effects
on human health is not ascertained,
though it has been proposed they may
be involved in the low cardiovascular
disease rates associated with the use of
the cretan or mediterranean diet, which
is rich in herbs, garlic, onions and
tomatoes (27), and of course red wine.
Concerning Achillea santolina, it is
regularly used in Iraqi medicine for its
anti-inflammatory(1) and other
properties. The anti-aggregant
properties we found are consistent with
the inflammatory ascribed to the plant
and its constituent compounds(1).The
anti-aggregant property of the plant
could be attributed to flavones,
particularly flavonoids and
sesquiterpene lactone (2, 3, 5, 28-31)
that are present in this plant. Several
studies have shown that flavonoïds
significantly inhibit platelet adhesion,
aggregation, and secretion (32).
Chocolate drinks, rich in flavonoïds,
also inhibit the activity of platelets (33,
34). Therefore, we can suggest that the
antiplatelet effect obtained here may
be due in part to polyphenolic
compounds. It is not excluded that
other classes of fractions would be also



Thi-Qar Medical Journal (TQMJ): Vol(4) No(3):2010(131-141)

135

implied, such as the phenylpropanoid
found in many essential oils from
plants with antiplatelet activity(35).
However, the contrast between clear
activity in vitro, and a more diffuse
effect in vivo with less differences
between the fractions than in vitro
suggests that bioavailbility may not be
optimal, or that significant
metabolisation occurs.(36-
38)Phytochemical analyses are needed
to characterize the active fractions that

are responsible for the anti-aggregant
effect, and determine their mechanism
of action.

CONCLUSION:
We found evidence of an antiplatelet
effect of achillea santolina axtracts and
some fractions in vitro, but the
modesty of their effects in vivo raises
questions as to their clinical efficacy

Figure 1 : effect of increasing concentrations of
Achillea santolina crude extract and fractions on collagen

(2µmol)-induced aggregation of human platelets (mean inhibition of
control aggregation ± SD).
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Figure 2: Effect of increasing concentrations of A. Santolina fractions
and the whole extract on ADP-induced human platelet aggregation in

vitro, (%inhibition of control ± SD).
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Figure 3: Effects of A. Santolina 10 mg/kg/day on thrombus weight in
arteriovenous shunt model in rats (mean (SD)). Animals were orally

administered vehicle (Control), crude extract, F1, F2, F3, or F4
fractions for 10 consecutive days. Bars marked with the same letter

are not significantly different (p<0.05)

0

10

20

30

40

50

60

control Crude extract F1 F2 F3 F4

Treatment

a

a, b
a, b

b
b b

REFERENCES:

1. Al-Hindawi MK, Al-Deen IH, Nabi MH, Ismail MA. Anti-inflammatory activity of
some Iraqi plants using intact rats. J Ethnopharmacol 1989;26(2):163-8.

2.Hatam NAR, Hamad, M.N., and Nadir, M.T. The constituents of Achillea santolina:
Phytochemical and antimicrobial studies. Submitted to the Fifth Scientific
Conference, Scientific Research Council. In. Baghdad; 1988.

3.el-Shazly AM, Hafez SS, Wink M. Comparative study of the essential oils and
extracts of Achillea fragrantissima (Forssk.) Sch. Bip. and Achillea santolina L.
(Asteraceae) from Egypt. Pharmazie 2004;59(3):226-30.

4.Bigongiari E, Mercatali T. [Pharmacological studies on santolina, an anthelminthic
drug.]. Arch Ital Sci Farmacol 1952;2(3):226.



Effects of Achillea Santolina extracts and fractions on human platelet
aggregation in vitro and on rat arteriovenous shunt thrombosis in vivo

138

5.Tuberoso CI, Kowalczyk A, Coroneo V, Russo MT, Dessi S, Cabras P. Chemical
composition and antioxidant, antimicrobial, and antifungal activities of the essential
oil of Achillea ligustica all. J Agric Food Chem 2005;53(26):10148-53.

6. Umar A, Boisseau M, Yusup A, Upur H, Begaud B, Moore N. Interactions between
aspirin and COX-2 inhibitors or NSAIDs in a rat thrombosis model. Fundam Clin
Pharmacol 2004;18(5):559-63.

7.Vane JR. Adventures and excursions in bioassay: the stepping stones to
prostacyclin. Nobel Lecture, 8 December 1982. Biosci Rep 1983;3(8):683-711.

8.Tohti I, Tursun M, Umar A, Turdi S, Imin H, Moore N. Aqueous extracts of
Ocimum basilicum L. (sweet basil) decrease platelet aggregation induced by ADP and
thrombin in vitro and rats arterio-venous shunt thrombosis in vivo. Thromb Res 2006.

9.Umar A, Boisseau M, Segur MC, Begaud B, Moore N. Effect of age of Armagnac
extract and duration of treatment on antithrombotic effects in a rat thrombosis model.
Thromb Res 2003;111(3):185-9.

10. Umar A, Guerin V, Renard M, Boisseau M, Garreau C, Begaud B, et al. Effects of
armagnac extracts on human platelet function in vitro and on rat arteriovenous shunt
thrombosis in vivo. Thromb Res 2003;110(2-3):135-40.

11. Bengmark S, Elmer O, Goransson G, Zoucas E. In vitro effect of ethanol on ADP
and collagen-induced platelet aggregation. Thromb Haemost 1981;46(4):673-5.

12. Komiya T, Higurashi K, Iizuka K, Mizuno Y. A novel free radical scavenger,
nicaraven, inhibits human platelet aggregation in vitro. Clin Neuropharmacol
1999;22(1):11-4.

13.Rand ML, Packham MA, Kinlough-Rathbone RL, Fraser Mustard J. Effects of
ethanol on pathways of platelet aggregation in vitro. Thromb Haemost
1988;59(3):383-7.

14Xie ML, Lu Q, Gu ZL. Effect of quercetin on platelet aggregation induced by
oxyradicals. Zhongguo Yao Li Xue Bao 1996;17(4):334-6.

15. Peters RF, Lees CM, Mitchell KA, Tweed MF, Talbot MD, Wallis RB. The
characterisation of thrombus development in an improved model of arterio-venous
shunt thrombosis in the rat and the effects of recombinant desulphatohirudin (CGP
39393), heparin, and iloprost. Thromb Haemost 1991;65(3):268-74.

16. Shand RA, Smith JR, Wallis RB. Expression of the platelet procoagulant activity
in vivo in thrombus formation in an extracorporeal shunt in the rat. Thromb Res
1984;36(3):223-32.

17. Smith JR, White AM. Fibrin, red cell and platelet interactions in an experimental
model of thrombosis. Br J Pharmacol 1982;77(1):29-38.



Thi-Qar Medical Journal (TQMJ): Vol(4) No(3):2010(131-141)

139

18.Umetsu T, Sanai K. Effect of 1-methyl-2-mercapto-5-(3-pyridyl)-imidazole (KC-
6141), an anti-aggregating compound, on experimental thrombosis in rats. Thromb
Haemost 1978;39(1):74-83.

19. Al Awwadi NA, Borrot-Bouttefroy A, Umar A, Saucier C, Segur MC, Garreau C,
et al. Effect of Armagnac fractions on human platelet aggregation in vitro and on rat
arteriovenous shunt thrombosis in vivo probably not related only to polyphenols.
Thromb Res 2006.

20. Moon CH, Jung YS, Kim MH, Lee SH, Baik EJ, Park SW. Mechanism for
antiplatelet effect of onion: AA release inhibition, thromboxane A(2)synthase
inhibition and TXA(2)/PGH(2)receptor blockade. Prostaglandins Leukot Essent Fatty
Acids 2000;62(5):277-83.

21. Allison GL, Lowe GM, Rahman K. Aged garlic extract and its constituents inhibit
platelet aggregation through multiple mechanisms. J Nutr 2006;136(3 Suppl):782S-
788S.

22. Bordia A. Effect of garlic on human platelet aggregation in vitro. Atherosclerosis
1978;30(4):355-60.

23. Rahman K, Lowe GM. Garlic and cardiovascular disease: a critical review. J Nutr
2006;136(3 Suppl):736S-740S.

24. Dutta-Roy AK, Crosbie L, Gordon MJ. Effects of tomato extract on human
platelet aggregation in vitro. Platelets 2001;12(4):218-27.

25.O'Kennedy N, Crosbie L, van Lieshout M, Broom JI, Webb DJ, Duttaroy AK.
Effects of antiplatelet components of tomato extract on platelet function in vitro and
ex vivo: a time-course cannulation study in healthy humans. Am J Clin Nutr
2006;84(3):570-9.
26. Pierre S, Crosbie L, Duttaroy AK. Inhibitory effect of aqueous extracts of some
herbs on human platelet aggregation in vitro. Platelets 2005;16(8):469-73
.
27.Renaud S, de Lorgeril M, Delaye J, Guidollet J, Jacquard F, Mamelle N, et al.
Cretan Mediterranean diet for prevention of coronary heart disease. Am J Clin Nutr
1995;61(6 Suppl):1360S-1367S

28. Fiippi JJ, Lanfranchi DA, Prado S, Baldovini N, Meierhenrich UJ. Composition,
enantiomeric distribution, and antibacterial activity of the essential oil of Achillea
ligustica All. from Corsica. J Agric Food Chem 2006;54(17):6308-13.

29. Haddad DY, Krafagy SM. A contribution to the study of Achillea santolina L.
isolation of two crystalline principles santolin and santolinol. Boll Chim Farm
1962;101:606-8.

30. Khafagy SM, el Fatatry LA, Amer MS. Preliminary characterization of santolin,
bitter principle of Achillea santolina L. growing in Egypt. Acta Pharm Suec
1965;2(6):403-10.



Effects of Achillea Santolina extracts and fractions on human platelet
aggregation in vitro and on rat arteriovenous shunt thrombosis in vivo

140

31. Khafagy SM, Sabri NN, Soliman FS, Abou-Donia AH, Mosandl A. Isolation of
two flavonoids from Achillea santolina L. growing in Egypt. Pharmazie
1976;31(12):894-5.

32. Middleton E, Jr., Kandaswami C, Theoharides TC. The effects of plant flavonoids
on mammalian cells: implications for inflammation, heart disease, and cancer.
Pharmacol Rev 2000;52(4):673-751.

33. Pearson DA, Holt RR, Rein D, Paglieroni T, Schmitz HH, Keen CL. Flavanols
and platelet reactivity. Clin Dev Immunol 2005;12(1):1-9.

34. Rein D, Paglieroni TG, Pearson DA, Wun T, Schmitz HH, Gosselin R, et al.
Cocoa and wine polyphenols modulate platelet activation and function. J Nutr
2000;130(8S Suppl):2120S-6S.

35. Tognolini M, Barocelli E, Ballabeni V, Bruni R, Bianchi A, Chiavarini M, et al.
Comparative screening of plant essential oils: phenylpropanoid moiety as basic core
for antiplatelet activity. Life Sci 2006;78(13):1419-32.

36. Crozier A, Burns J, Aziz AA, Stewart AJ, Rabiasz HS, Jenkins GI, et al.
Antioxidant flavonols from fruits, vegetables and beverages: measurements and
bioavailability. Biol Res 2000;33(2):79-88.

37.Ross JA, Kasum CM. Dietary flavonoids: bioavailability, metabolic effects, and
safety. Annu Rev Nutr 2002;22:19-34.

38. Hollman PC, Katan MB. Bioavailability and health effects of dietary flavonols in
man. Arch Toxicol Suppl 1998;20:237-48.



Thi-Qar Medical Journal (TQMJ): Vol(4) No(3):2010(131-141)

141

الأشیلیا سانتولینا على تجمع الصفیحات الدمویة خارج تأثیر مستخلصات 
الجسم والتخثر الدموي داخل جسم الفئران

نجم عباس جابر العوادي.د *

الخلاصة
�ϦϴϨѧδϟ΍�ϑϷ΍�ΪѧѧϨϣ�ΏΎѧѧθϋϷ΍�ΐ ѧρ�ϲѧѧϓ�ϡΪΨΘѧγ ΍ˬϕ΍ήόϟ΍�ϲѧѧϓ�ϮѧѧϤϨϳ�ΕΎѧΒϧ�ΎϨϴϟϮΘϧΎѧѧγ�ΎϴϠϴѧηϷ΍ϳϭ�ΩΎѧѧπ Ϥϟ΍ήϴΛΎΘϟ΍�ϚѧѧϠΘϤ

.مدروسة لحد الانالدمویة او التخثر الدموي غیرلیتة المضادة لتجمع الصفیحات فعا كنللالتھابات، ول

:طریقة العمل

�κ ϠΨΘѧѧδϤϛ�ϡϮѧѧϓ�ϭέϮѧѧϠϜϟ΍�ϝΎϤόΘѧѧγΎΑ�ΎϬΗΎѧѧμ ϠΨΘδϣ�ήϴѧѧπ ΤΗ�ϢѧѧΗ)١(ήѧѧΜϳϻ΍�ϲ΋ΎѧѧϨΛ�ήϴΘѧѧγϻ΍ϭ�κ ϠΨΘѧѧδϤϛ)٢(

ѧΒΘΧ΍�ϢѧΗ�ΎѧϬόϴϤΟ�Ϊѧο) ٤(واخیر بواسطة الماء كمستخلص رقم )٣(واسیتات الاثیل كمستخلص رقم  �ΎѧϬΗ˯Ύϔϛ�έΎ

�ϥ΍ΫήѧѧΠϟ΍�ϲѧѧϓ�ϢѧѧδΠϟ΍�ΝέΎѧѧΧ�ΔѧѧϳϮϣΪϟ΍�ΕΎΤϴϔѧѧμ ϟ΍�ϊ ѧѧϤΠΗ�ϰѧѧϠϋ�Ϛϟάѧѧϛϭ�ϢѧѧδΠϟ΍�ϞѧѧΧ΍Ω�ΔѧѧϳϮϣΪϟ΍�ΓήѧѧΜΨϟ΍�ϥϮѧѧϜΗ�ΔѧѧϴϠϤϋ

.�ϲϧΎϳήѧѧθϟ΍�ϱΪѧѧϳέϮϟ΍�ϱϮϣΪѧѧϟ΍�ϞΧ΍ΪѧѧΘϟ΍�ΏϮϠѧѧγ΍�ϡ΍ΪΨΘѧѧγΎΑϲ΋ΎѧѧϨΛ�ϦϴѧѧγϮϧΩϻ΍�ϝΎϤόΘѧѧγΎΑ�ϦϴΟϻϮѧѧϜϟ΍ϭ�ΕΎϔѧѧγϮϔϟ΍

.عن طریق الفم )یوم/كغم/ملغم ١٠(اعطیت الاشیلیا سانتولینا بجرعة .كمحرضات لتجمع الصفیحات 

:النتائج

�ΕΎѧѧόϤΠΗ�΢ѧѧο ΍ϭ�ϱϮѧѧϨόϣ�ϕέΎѧѧϔΑϭ�ΖѧѧτΒΛ�ΎϨϴϟϮΘϧΎѧѧγ�ΎϴϠϴѧѧηϻ΍�ϕ΍έϭϻ�ϡΎѧѧΨϟ΍�κ ϠΨΘѧѧδϤϟ΍�ϥ΍�Ξ΋ΎѧѧΘϨϟ΍�ΖΤѧѧο ϭ΍

و ٢٫٩±٣٤٫٤(ςϴѧΒΜΗ�ϝΪόϤΑϭ�ϦϴΟϻϮϜϟ΍ϭ�ΕΎϔγϮϔϟ΍الصفیحات الدمویة المحفزة بواسطة الادینوسین ثنائي

٢٫٥±٧٨٫٣( .الاستیر ثنائي الایثر )٢(على التوالي وھذا التاثیر كان واضح جدا باستخدام المستخلص %

�κ)٣(و)١(اما المستخلصین  ϠΨΘѧδϤϟ΍�ήϴΛΎΗ�ϒμ ϧ�ήϴΛΎΗ�΍ϭήϬυ΍)٢(�κ ϠΨΘѧδϤϟ΍�ήѧϬυ΍�ϦϴѧΣ�ϲѧϓ)٤ (�ϩ˯ Ύѧϔϛ

=P(.واضحة وبفرق معنوي ضد تجمع الصفیحات الدمویة )0.05

�ΔѧѧϋήΠΑ�ΎϨϴϟϮΘϧΎѧγ�ΎϴϠϴѧѧηϻ΍�˯Ύѧѧτϋ΍�ϥ΍�Ξ΋ΎѧѧΘϨϟ΍�ΖΤѧѧο ϭ΍�ΎѧϤϛ)˺ ˹ϢѧѧϐϠϣ/Ϣѧѧϐϛ/ϡϮѧѧϳ(�ϥίϭ�Ϧѧѧϣ�ϞѧѧϠϗ�Ϣѧѧϔϟ΍�ϖѧѧϳήρ�Ϧѧϋ

=Pالخثرة الدمویة المتكونھ داخل جسم الجرذان بفرق معنوي واضح  0.05

السموم/قسم الأدویة–ΫέΎϘԩجامعة  –كلیة الطب *


