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EFFECTS OF CRATAREGUS TANACETIFOLIA EXTRACT ON HAEMORHEOLOGICAL
PARAMETERS IN RATS
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Recentlv, use of natural plant extracts in the
treatimeni of various diseases has been the subject
v many studies. Crataegus tanacetifolia (C lanace-
Ii/?; ’1‘/:) iy /)170 f}f' li’n's*c' r)//’ms‘ x'!ua’jui on (m(/ z‘f /I(JS‘

species 11// /xe' : //ze water extract Qf
¢ tanaceiifolia. leal which was supplied from Bolu-
Seben region of Turkey, is rich in flavoroids and
has aniifivpertensive effect. In the present study the
effects of Citanacetifolia leaf extract on haemor-
Aeological parameters in rats was investigated. For
this purpose, 20 male Wistar-Alhino rats were
randomly divided into 2 groups. The rais in the
experimentol group (n=10} received 30 ufig.kg"' leaf
extract of Cranacelifolia and the rats in the confrol
10) received 0.9% NaCl by gastric ga-
vage for 21 davs. In the blood samples, ervihrocvie
count, hematocrite, mean  corpuscular volume
(NCUT, whale blood and plasma viscosity, ED, and

arow i!7

Jibrinogen levels were examined. The results dem-

anstrated that Clanacetifolia leaf extract signifi-
camly decreased erythirocvies deformability, mean
corpuscular volione, hematocriie, fibrinogen levels,
and whole biood and plasma viscosity in rats after
21 davs, bui did nol change the ervthrocyvie counis.
The results of the present studv revealed that
L anacetifolic can modify rheological parameters
and cun find clinical applicarions for hyvperiension
and other  diseases  associated with  abnormal
rhealogical parcmnelers.

Giindgimiizde bitkilerin, hastaliklarm tedavisin-
de kullandmasina vonelik ¢alhigmatar dnem kazon-
mitstir. Titrkive 'de vetisen Cralaegus tanacetijolia-
min flavonoid igeriginin vitksek oldugu ve kan bo-
sincine digiiriicit etkisi bulundugu gosterilmisiir.
Calismanuzda, bu amagla uygulama alonr bulmus
bir bitki tirit olan fan_ag'_nﬁjm kullanipustr. Bu
calismada. C.tanacetifolia vaprak sulu eksiresinin
uzun siveli kullamiimasimn hemoreolojik paramet-
reler dizerine eikisi incelendi. Bu amagla, 20 erkek
Wistar-Aibino sican rastgele 2 gruba ayrildi. Deney
grubu sicanlara (n=10) 21 giin sirevie nide gavaji
voluyla 30 mg.kg” vaprak ekstresi verilirken koni-
rol grubu sicanlora (n=10) %0.9 NaCl verildi. Bu
stire sonunda hayvanlardan alinan kan érneklerin-
de. tam kan ve plazma viskozitesi, eritrosit defor-
mabilitesi, eritrosit savimi. hematokrit, ortalama
korpiskil hacmi ve fibrinojen diizeviert élcildii ve
elde edilen sonuclardan Ctanacetifolia ekstresi
verilen siganlarda hu diizeylerin kontrol grubuna
gore anlamly olarak azaldig, eritrosit savisifiin ise
degismedigi gﬁsr'z‘i/dz‘f'

Bu soneeclar, it ekstresinin reo-
lojik par mneﬁe/em’v fz’egz siklige vol agugim ve
hipertansivon gibi reclojik parametrelerde degisik-
liklerle wseviv eden hastaliklarda klinik uyeulama
alam bulabilecegini diisiindiirdii.

iu.‘}' words: (rataegus tanacetifofia; Frvthrocyie
deformahilitv: Whale blood and plasma viscos-
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Apahtar kelimeler: Crataegus tanacetifolia: Frif-
rosit deformabilifesi; Tam kan ve plazina vis-
kozitesi

Tatroduction

Besides various blood proteins and lip-
ids, whole blood viscosity, plasma viscos-
ity, erythrocyte deformability (ED) and
percentages of hematocrite (htc) in blood
are the main determinants of the rheological
properties of blood (5,13,14).

Deformability 1s the ability of a cell to
alter its morphology under the influence of
exirinsic forces. In microcirculation, normal

erythrocytes can pass through capillaries
easily due to their high deformability. ED is
subject to alterations in many physiological
and pathological conditions such as cell
aging, intracellular calcium overload (6,8),
high extracellular osmolarity, sickle cell
anemia, diabetes mellitus and hypertension
(1,2,7,9, 11, 14).
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It has been shown that cardiovascular
system disorders, hypertension, diabetes
mellitus and obesity are associated with
haemorheological — abnormalities. These
findings imply that pathological changes in
haemorheological parameters may play an
important role in the pathogenesis of these
* diseases (5,15). On the other hand, recently
the use of natural plant exfracts in the
treatrment of various diseases has been the
subject of many studies and Craraegus
tanacetifolia was one of these plants. The
leaves, flowers or fruits of C.fanacetifolia
contain flavonoids, procyanids and car-
diotonic amines (12). It has been reported
that various types of C.fanacetifolia species
also grow in Turkey. The leaf extract of
C.tanacetifolia, supplied from Bolu-Seben
region of Turkey, is rich in flavanoids and
has antihypertensive effect and it has been
suggested that it can be used in the treat-
ment of cardiovascular diseases (3, 6, 8, 10,
12, 19). The effects of C.ranacetifolia leaf
extract on haemorheological parameters are
yet unknowr.

The aim of the present study was to m-
vestigate the effects of Clranacetifolia leaf
extract on haemorheological parameters in
rats.

Materials and methods

Preparation of the plant extract : Crataegus
tanacetifolia (Lam.) Pers. (Rosaceae) (identified by
Prof. Dr. Kerim Alpmar and registered with number
ISTE 61150 in the Herbarium of the Faculty of
Pharmacy, University of Istanbul) leaves were col-
lected in May 1989 from Seben region (Bolu, Tur-
key) and 50 g were macerated with 500 ml bidis-
tilled water at room temperature for 24 h and filtered
and the filtrate was concentrated in vacuo to obtain a
dry extract, The extract was then dissclved in bidis-
tilled water to give S0 mg.ml™.

Preparation of the animals: 20 adult male Wis-
tar-Albino rats, weighing 260-300 g were randomly
divided into 2 groups. The rats in the experimental
group (n=10) received 50 mgkg™ leaf extract of
C.tanacetifolia while the control group (n=10) re-
ceived 0.9% NaCl by gastric gavage for a period of
21 days and then all rats were anaesthetized by so-
dium pentothal (ip 35 mgkg™) and blood samples
were collected vig heart puncture to tubes containing
EDTA (imgmi™’). In these samples, erythrocyte
count, htc, mean corpuscular volume (MCV), whole
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blood and plasma viscosity, ED, and fibrinogen
levels were deférmined within thirty minutes of
sampling.

Analysis in blood: Blood and plasma viscosities
were measured using Wells-Brookfield TUT cone-
plate rotatory viscosimeter at a shear rate of 60 rhm
(MA Q20 2072 Engineering Laboratories, Stough-
ton, USA).

ED was determined by microfiltration technique
in terms of pressure versus cell rigidity (4,16.18).
PBriefly, blood was filtered through cotton wool to
remove leucocytes and platelets. The erythrocytes
were then washed three times with Hepes buffer
{137 mmel NaCl, 4 mmol KCI1, 1.8 mmol CaCly, 0.7
mmol MgS804. 7H;O, 0.8 mmol Na;HPO,4. TH;0, 8.4
mimol Hepes) and finally blood samples were resus-
pended to htc of 5% by adding Hepes buffer. Then
cell suspensions were pumped with a constant flow
rate of 0.5 mlmin" at room temperature through
polycarbonate filters (Millipore, ATTP 02500) with
nominal pore sizes of 5 mm (Lot no. R7TKM32882).
The filtration pressure was measured on the up-
stream side of the filter with a pressure transducer
(Model TP400T) connected to an amplifier and a
recorder (Nihon Kohden RM 6000). Prior to the
filtration of a cell suspension, Hepes buffer solution
alone was filtered to obtain the filtration pressure for
suspending medium (P,). This slope, normalized for
Py, ie the relative increase of filtration pressure
over time was used as a parameter of RBC rigidity.

- AP/t - (Péos - ‘%Ds)/d'os

B~ %

Erythrocytes count, MCV and hte of samples
were deterrnined by haemocounter (Sysmex SE 900,
Japan) and levels of fibrinogen were determined by
coagulometer (Albio Stacompact 3474950 France).

The results were expressed as mean = SD. Stu-
dent’s t-test was used for statistical analyses and
statistical significance was assigned when p<0.03.

Results
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The table shows the results of C.zanace-
tifolic teceived and control group rats.
Whole blood viscosity and plasma viscos-
ity, ED, levels of fibrinogen, hte, and MCV
were significanily decreased (p<0.01,
p<0.01, p<0.01, p<0.001, p<0.05, p<0.05
respectively) in extract administered rats
with comparison to confrol group. The
erythrocytes count of the extract-received
rats did not differ from the controls.

Discussion

Viscosity is generally defined as the re-
sistance of a fluid to flow. Blood viscosity



15 dependent on mainly three factors; con-
tents of plasma, htc value and the rheologi-

cal properties of the erythrocytes. Plasma

forms the hquid phase of the blood and is
the main factor affecting blood viscosity.
On the other hand, it is known that diseases
with an increase in htc concentrations are
associated with high blood viscosity. Ab-
normally high hte concentrations lead to
increased friction between erythrocytes and
other elements of blood and this friction
causes an elevation in the blood viscosity
(17,20).

Table. Haemorheclogical parameters of C.fanace-
tifolia  extract administered and control
group rats (means =SD).

T Sample Controls | Cnacetjoiia
T (n=10) extract
Paraimeters e =10)
Erythrocyte deformability (k) 0.053 £0.01 0.04 &+ §.01%*
Whole blood v15c051tY 56 ey (Cps) [ 4.2 £ 0.73 3.9£051**
Plasma viscosity g pagy (CP5) 1.78£042 1.28£023+%
Fibrinogen (mg.di’y 255.1£21.98 | 2002+£29,17%FF
Erythrocyte (10°.ul™y “3£1.8 57+£0%
Haernatocrit (9%) 48.0+£1.18 438 £42%
MOV (I 877+£6.2 £2.2 £3.8%

¥ p<0.05, **p< 0.01, #*p< 0.001

The flexibility or the deformability of
the erythrocytes is very important for their
access to capillaries and hence for a normal
microcirculation. Therefore, it is clear that
the use of drugs which are capable of pre-
venfing or reducing erythrocyte membrane
rigidity may be useful in conditions or dis-
eases such as erythrocyte aging, high osmo-
larity, mfracellular calcium overload, diabe-
tes mellitus and hypertension (17,20,21)

In the present study we studied the ef-
fects of a plant extract prepared from C.za-
nacetifolia leaves of Bolu-Seben region of
Turkey, on haemorheological parameters in
rats. The results demonstrated that C.zana-
cetifolia leaf extract significantly decreased
ED, MCV, hte, fibrinogen levels, and
whole blood and plasma viscosities in rats
after 21 days, but did not change the eryth-
rocyte counts. On the other hand, in our
previous study (19) we showed that the leaf
extract of C.ranacetifolia has anti-hyper-
tensive effect and the results of the present

study reveal that C.renacetifolia can modify
theological parameters.

Our findings imply that C.zanacetifolin
can find clinical applications against hyper-
tension and other diseases associated with
abnormal rheological parameters. Further
studies are needed to clanfy the effects of
C.tanacetifolia leaf extract on rheological
parametrs. ’

Acknewledgements are to Prof Dr
A H. Merigh for his kind gift of C fanace-
tifolia saraple. '
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