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ABSTRACT

Recently in Libya and many other countries, Grewia tenax was found
to be used traditionally for treatment a variety of diseases as anemia. Thus,
it is possible to develop a drug to treat different types of anemia. The
objective of this study was to investigate the effect of repeated high dose of
aqueous extract of Grewia tenax (leaves & fruits ) on some hematological
parameters (HB , PCV, RBCs ,WBCs & Platelets counts ) and some
biochemical parameters including serum activities of ALT or SGPT, AST
or SGOT, creatinine and urea for testing liver and kidney functions. As well
as, the present work aimed to study the histological effects of aqueous
extract of Grewia tenax administration on liver and kidney tissue. Data
were statistically analyzed using student-t test. Selected organs (liver&
kidney) from both control and treated animals were examined
microscopically for histopathological changes. The results showed that,
administration of aqueous extract of Grewia tenax induced significant
(p<0.05) increase in Hb concentration, PCV % and RBCs count. On the
other hand, a significant (p<0.05) decrease in WBCs count was recorded as
compared to control group. However, no significant change in platelets
counts. Biochemical parameters revealed significant increase in ‘tieated
group when compared to control. Microscopic examination revealed signs
of pathological alterations which were more pronounced in the liver. This
study indicates the possible utility of aqueous extract of Grewia in
treatment of some blood diseases characterized by decreasing hemoglobin
concentration and RBCs count. However, these data were not considered
sufficient to assess the safety of this natural plant
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INTRODUCTION

Grewia tenax is a tree spread
in African and Southeast Asiatic
continent. It belongs to the Tileacea
family. It is known by its utilization
as a medicinal plant (Khemiss et
al.,2006). Grewia is widely used in
traditional Indian medicine to cure
jaundice, biliousness, dysentery and
the diseases of blood as well as it
heal chronic wounds, gastric ulcers,
burning sensation, itching and other
allergic ailments (Khadeer et al,
2009 and Khadeer et al., 2010).
Hepatoprotective activity of the me-
thanolic extract and the isolated
constituents were evaluated against
CCl (4) which-induced hepatotoxic-
ity in rats,
The treatment with methanolic ex-
tract, EHGL. and GAGL. at oral dos-
es of 100, 150 and 60 mg/kg respec-
tively with concomitant intraperito-
neal injection (1 ml/kg) of CCIl(4).
Significant reduction in the elevated
plasma levels of aminotransferases,
alkaline phosphatase as well as in-
cidence of liver necrosis was rec-
orded with the CCl(4)-injection.
Histology of liver tissues treated
with the extract of Grewia showed
the presence of normal hepatic
cords, absence of necrosis and fatty
infiltration as similar to the normal
control (Khadeer et al., 2010). Si-
sodia et al., 2008 reported that the
post treatment of Swiss albino mice
with Grewia (700 mg/Kg. body wt.
/day for 15 consecutive days) pro-

tect liver and blood against irradia-
tion.

Hence, the current study was aimed
to evaluate the toxicity properties of
repeated dose of aqueous extract of
Grewia in Swiss albino mice based
on evaluation of biochemical and
hematological changes as well as
pathological changes in liver and
kidney tissues.

MATERIALS & METHODS

EXPERIMENTAL ANIMALS:
Male Swiss albino mice {(Mus mus-
culus, 2n= 40) weighing 20-27gm
and 12 weeks old were used in this
study. They were obtained from ex-
perimental animal house Arab Tebia
University. The animals were ran-
domly selected and kept in their
cages for 5 days prior to experiment
for acclimatization in the laboratory
conditions.

The animals were housed in air
conditioned room at 22+2 °C and
maintained in metal cages with reg-
ular light dark cycle (photoperiod of
12hr/days) and free access food
(commercial pellet) and tap water
ad libitum.

Preparation Of Plant Extract:

Grewia tenax (leaves & fruit) were
purchased from a local herb grocery
(EL Badia Libya). The plant were
air dried and milled into powder
(5gm of the dried plant was mixed
with 200 ml of distilled water) and
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left the mixture overnight at 20-
22°C. The mixture was then filtered
through four folds of cheesecloth.
Fresh preparation was used every
day, according to the method of
Somda et al. (2007).

EXPERIMENTAL PROTOCOL:
The mice were randomly divided
into 2 groups of 10 animals each.
Group | received buffered normal
physiological saline (0.2ml/mouse
once daily orally for 10 successive
days) and served as control, whereas
mice in group Il received aqueous
extract of Grewia at the dose of
2000mg/kg b.w./day for 10 succes-
sive days (ie. 0.2m{ of ex-
tract/mouse/day).

Body weight: Initial and final body
weight were measured and the
changes in the mean gain in body
weight between the successive in-
tervals was estimated.

Hematological and Biochemical
Studies: ‘
Twenty four hours after the
end of experimental period (10
days) unanaesthetized mice from
both control and experimental
groups were humanely scarified by
slaughtering. The peripheral blood
samples were collected from the
neck blood vessels into clean dry,
sterile contaiper containing EDTA
(Img/ml fresh blood). Uncoagulated
blood samples were used for hema-
tological analysis. All measure-
ments were examined within two

hours after blood collection. RBCs

.~ count, hemoglobin content, haema-

tocrit value, platelets count and total
white blood cell count were counted
and calculated according to Dacia
and Lewis, 1995).

For biochemical parameters, the
blood samples were collected into
free uncoagulated containers and
allowed to clot for 2 hr at room
temperature. They were centrifuged
at 3000 rpm for 10 minutes agpd;the
supernatant serum was collecipgd in
Eppendorf capped sterile tubes;and
utilized for estimation various bio-
chemical parameters. Serum activi-
ties of alanine aminotransferas
(ALT or GPT) and asparatate ami-
notransferease (AST or GOT) were
determined according to the method
recommended by Reitman and
Frankel (1957). Serum . creatinine
and urea were determined according
to procedures of Henry (1974) and
Fawcett and Scott (1960) respec-
tively.

Histopathological Examination:
The rats were examined daily,
including weekends, for deaths and
illness. Animal were autopsied at
the end of the experimental period.
Visceral organs were examined
grossly in all the autopsied animais.
The portions of livers and kidneys
were fixed in 10% neutral buffered
formalin, dehydrated in graded al-
cohol, cleared in xylene and embed-
ded in paraffin. Sections of Sum
thickness were stained with Ehrlich
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haematoxylin and eosin (H&E) ac-
cording to Bancroft& Gamble
(2002). Histological specimens were
examined by light microscopy and
histopathological lesions were rec-
ognized in the H&E staining sec-
tions and then photographed.

STATISTICAL ANALYSIS:-
Data obtained was analyzed using t
test. The results were presented as
means + standard deviation (SD). P
value < (.05 was considered statisti-
cally significant.

RESULTS & DISCUSSION:

Administration of aqueous extract
of Grewia at a dose of 2000mg/kg
b.w. did not result in any mortality.
However, no significant changes in
the behavior and external feature
were noticed.

Aqueous extract of Grewia
exhibited significant increase in the
body weight gain as compared to
control group. It was noticed that
the final body weight of treated an-
imals increased by 9.20 % while the
finale body weight of control mice
increase by 1.65 % than their initial
body weight (table I).

Table (I): Effect of aqueous extract of Grewia on Body weight gain

Treatment | Initial body | Final body The mean of the

T : weight (g) weight (g) changes in body weight (%)
|, Control | 20.85:227 | 21.2013.00 1.65 %

. Grewia 21.07+1.78 | 23.0143.621% 9.20%*

*significant as compared to Initial body

Hematological and biochemical

Results:
The hematological results of control
and treated mice are given in table
Il and Fig (1). Administration of
- aqueous extract of Grewia induced a
marked increase in haemolglobin
conce-ntration, PCV, RBCs, while
no significant change in the platelet

E;ch value represents the mean of body weight of survival in each group.

“ count and significant decrease in the
total WBC count

; were noticed
comparing to. control values. Similar
observation was noticed by Reem
(2009) who study the effect of
aqueous extract of Grewia on rats
with hemorrhagic anemia and iron-
deficient anemia.



SCVMJ, XV (1) 2010

Table (II): Effect of aqueous

meters in mice
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extratt'of Grewia on hematological para-

Treatment | Hb (g/dl) | PCV (%) RBCs PI WBCs

' : - (10°%mm’) | (10°/mm®) | (10°mm®)
Control 1249 0.09 | 41213029 | 7.1620.31 | 7.142021 | 6.3930.80
Grewlaex- | 14.210.14% | 46.07+0.47* | 8.79x0.13% | 6.92+0.12 | 5.4z0.13*
tract

Each value represent mean of ten values & SD

*significant as compared to control group
Hb: Hemoglobin concentration
PCV: packed cell volume.
WBCs: White blood cells

RBCs: Red blood cells
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Fig. (1): Effect of aqueous extract of Grewia on hematological parameters in mice

The serum biochemical
analysis presented in table Iil and
Fig (2) Indicated that the treat-
ment with aqueous exgyract of
Grewia induced marked changes
in the liver and kidney functions
as detected by significant eleva-
tion of serum activity of ALT and
AST compared to control group.

This may be attributed to severe
damage in hepatocytes (Hayes,
2006). Significant increase (p <
0.05) in creatinine and urea levels
was recorded in animals treated
with aqueous extract of Grewia
when compared to the control.
Hence, the possibility of renal in-
juries could be suspected
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Tﬁble(l[l) Effect of aqueous extract of Grewia on hepatic and renal functions.
Treatment | ALT or SGPT AST or Urea {mg/dl) | Creatinine
(Iu/L) SGOT (IwL) {(mg/dl)
. Control 35.0+1.0 33.0z1.0 25.0x1.0 0.09+0.1
s Grewia 36.09+1.1 * 33,9+1.04* 30.05+0.1* 1.1#0.6 *

mﬁch walue represent mean of ten values #SD

1T alnine aminotransferase

«.*Significant as compared to control group

AST: aspartate aminotransferase
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Fig (2): Effect of aqueous extract of Grewia on hepatic and renal functions

Pathological Findings:
Pathological changes were not
observed in all animals of control
group. However, mild. pathological
alterations in aqueous extract of
Grewia treated - animals ‘“were ‘ob-
served. These ammals; showed pale
liver; in addition’ ebyious hypertro-
phled spleen and mild eengestion in
theart in some animals were evidént

Histopathological Results:

No signs of pathological alte-
rations could be detected in the liver
and kidney of control mice (Fig.
3&4), Histopathological examina-
tion re'xaled that repeated high
dose administration of Grewia ex-
tract induced focal pathological alte-
rations im liver. The changes were
mdiepronounced in the *cytop-
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lasm.Degenerated hepatocytes with
high vacuolated cytoplasm were
frequently observed. In addition,
hepatocytes with pyknotic or karyo-
Iytic nuclei were seen. Many in-
flammatory cells infiltrations were
also noticed (Fig 5). The kidney of
mice treated with Grewia extract
showed hydropic degeneration with

o e

‘i&ﬁ'%m

cloudy epithelial cell lining the con-
voluted tubules, However, most
glomeruli appeared intact with nor-
mal feature (Fig.6). Our data is sup-
ported by Khemiss et al. (2006) who
noticed histopathological and cyto-
toxic signs in gut of rat treated with
high dose {20-30 mg/ml) of aqueous
extract of Grewia tenax fruit.

Figures (3 &4): Liver & kidney of control mice showing normal architecture (H&E

stained,org. mag. X4). 7

Figure (5):Liver of mice treated with aqueous extract of Grewia showing degenerated
hepatocytes with vacuoolated cytoplasm, many inflammatory cells infiltra-
tion (H&E stained,org. mag. X200 ). -

Fig.(6): kidney of mice treated with agueous extract of Grewia showing hydropic de-

generation in renal tubules (H&E stained, org. mag. X200 ).
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CONCLUSION:

The therapeutic properties of
aqueous extract of Grewia in the
treatment of some hematological
problems require its further explora-
tion involving laboratory and clini-
cal investigations. So further studies
may still needed to establish which
dose levels of aqueous extract of
Grewia are effective but not toxic in
mice until these data is available. It
is concluded that the available data
are insufficient to support the safety
of this extract. Therefore, such dos-
es may be not safe for daily re-
peated administration and causing
some histopathological alteration
that lead to disturbance in liver and
kidney functions.

REFERENCES:

Bancroft, J.D. and Gamble,
M.(2002).Theory and gractice of
5

histological techniques.5™ ed.
Churchill Livingston Edinburgh,
London and New York.

Dacia, J. v. and Lewis, S. M.
(1995). Practial haematology, 8"
ed. Churchil livingestone : Edim-
burgh. Pp:20-22

Fawcett, J. K. and Scott, J. E.
(1960). Determination of urea. J.
Clin. Path. 13: 156-159.

Hayes, A. W, (2006). Principles
and methods of toxicity (Guidelines
for acut oral toxicity testing) New
York: Raven Press Ltd, pp.184.
Henry, R. J. (1974). Clinical che-
mistry: Principles and Techniques,

Aglal A, Alzergy

2" ed. Hagerstown, MD: Har-
per&Row:819-831.

Khadeer, A. ; Krishna V and
Dandin CJ.(2010).In vitro antioxi-
dant and in vivo prophylactic ef-
fects of two gamma-lactones iso-
lated from Grewia tiliacfolia against
hepatotoxicity in carbon tetrachlo-
ride intoxicated rats. Eur J Pharma-
c0l.;631(1-3):42-52.

Khadeer A.; Krishna V and Mal-
leshappa KH (2009).In vivo
wound healing activity of the me-
thanolic extract and its isolated con-
stituent, gulonic acid gamma-lactone,
obtained from Grewia tiliacfo-
tia.planta med.,75(5):478-482
Khemiss,F.; Ghoul, M.and Sai-
dane, D.(2006).Study of the effect
of aqueous extract of Grewia tenax
fruit on iron absorption by everted
gut sac.J .Ethnopharm., 103:90-98
Reem,H.A.A.(2009).The effect of
aqueous extract of Hibiscus sabda-
riffa, Azanza Garckeana and Gre-
wia tenax On hematological parame-
ters and correction of anemia in
rats.Thesis submitted to the physi-
ology department ,Faculty of Med.
Vet., Alkartom university for Ph.D
degree.

Reitman, S. and Frankel, S.
(1957). A colorimetric method for
the determination of serum gluta-
mate oxaloacetic acid and Pyruic
acid transaminases. Am. J. Clin.
Path. 28:56-63.

Sisodia R; Singh S;Sharma
KVand Ahaskar M. (2008). Post
treatment effect of Grewia asiatica



SCVMJ, XV (1) 2010 193

against radiation-induced biochemi- FEucalyptus and neem aqueous ex-
cal alterations in Swiss albino mice. tracts for controlling seed0 borne
J Environ Pathol Toxicol On- fungi of sorghum grown in Burkina
col.;27(2):113-21. Faso. World J. Agri. Sci. 3: 218-
Somda , 1. Leth, V. Sérémé 223.

(2007). Evaluation of le,ongrass,

| gadtall

il ALalt M\a{g@@w@,{yﬂuwt b gy
slaasdl 43 s gt Q\Jﬁﬂ\@ﬁéﬂ\

oS Plala
Al e deala 5 pbgsd caball 18 Laci¥l g pey sl o

o2a Chagd Iagly Ladll eyl jat (g S g3le (A Lyn 8 preialll il o2k
Hb, RBCs, WBCs, & Plateletes 4l julead jans g lin 580 ol Y duat 5
et alainaddl Hals Gl WAt s GlBgy aall S e el Catlla g el
Fleh g ol e ple el Ll A0Sy o<W GOT, GPT , Creatinine & urea
Ao ganall (e gana M Crand g A Of 5l 5483 e (9 phe oae Dl ll 034 A adtul
033 O p2S/a yaike 2000) ppmil) il Sl paliasadl aill (3 5k e Cuglaed (Y1
Ao gasall (305 B3 yle Sad L g iral yic jo Al paliluall e Ja 0.2) (auead
paliiuall o gl & pgdal o ) g J plae (e 408184 Loy aphie] (Aajlall) 4500
L g DS (Ailaan) A 53) (5 0 ime gL B GAPCV, pyaiaill il S
§ yra (i s 4y gadll rilivall de (B all G gl Laty el yaadl 22l DS 330 ool gasg)
R FUPOS- PR PR P 1 -PUgE & EFPCORCTN UL PRR IEN PR I, EQEC I
PR R IEICPIRT { JUE PP I PIE U F TR YU BV PP P P PP
. wiSH

padh oo el (e 8SY 2oty 3 (5% o (DS apamill il o At jall sda
02a Sl aa ged pandl ol UNA dae s o e gagdl L 6 el ) (5335 A ol Aalas
ad 5y e e pa a8 Gl agade g MeS ) 13 ape xil agily el Y ila plaall
Obaad () (5335 O Sa (3 Ao el () (m gil) L plamall § LK) sl ol e S
o Al e A0y phay paain O Gaog Wy AU 380 s B QS Zigaa 939 pad B g
gl 7 Sall





