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Abstract:

The effect of the aqueous extract of fig (Ficus carica) fruit was studied by
using different concentrations of this fruit (15, 20 and 25 mg/kg of body weight) on
some hematological parameters (hemoglobin concentration, packed cell volume,
white blood cell count and platelets count) in female rabbits.

Twenty female rabbits were randomly divided into four groups (five animals
in each group). Three groups were dosed with the concentrations mentioned above,
while the last was administered with distilled water and considered as control group.
These animals were orally dosed by aqueous extract using a micropipette.

The results showed that there was a significant (P<0.05) increase in
hemoglobin concentration and packed cell volume means for all groups treated with
aqueous extract of fig fruit compared with the control animals. In addition, there was
a significant (P<0.05) increase in white blood cells count at levels of 20 and 25 mg/kg
of body weight compared with the control group while there was no significant
difference between 15 mg/kg group and control group. Concerning the platelets count,
the results showed that there was a significant (P<0.05) increase at level of 25 mg/kg
of body weight compared with the control group while there was no significant
difference at both levels of 20 and 15 mg/kg of body weight as compared with control
group.

It was concluded from this study that the effect of aqueous fig extract in
hematopoiesis and improving blood parameters in female rabbits.
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Introduction:

Fruit and vegetable Among these fruits, the
consumption have been shown by wide cultivated fig, Ficus carica L., which is
epidemiological studies to reduce the distributed in the tropics and subtropics
risk of chronic diseases such as cancer, and clearly of greatest importance as a
heart disease and stroke [1]. In source of human food. Fig contains
addition, there is an inverse high amounts of carbohydrates and
relationship  between  fruit and rich in many mineral elements such as
vegetable intake and blood pressure. A calcium, phosphorus, iron, sodium and
diet rich in fruits and vegetables has potassium. It also contains phenol
recently been found favorably to affect antioxidants (flavonoids, monophenols
serum antioxidant capacity and protect and polyphenols) which are at least
against lipid peroxidation [2]. partly responsible for its beneficial
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effects on heart disease and cancer [2,
3].

In addition, fig has many medicinal
uses, for example; it is used in
inflammations and paralysis [2]. It is
also claimed to be useful for liver and
spleen disorders, to cure piles and in
treatment of gout. Locally the leaves
are being used in the treatment of
jaundice and taken as a remedy for
diabetes [4]. Figs are used in the
treatment of obesity may be of help
with weight reduction [4, 5].

Recently the extract of Ficus
carica was tested for hepatoprotective
in rats treated with rifampicin
(hepatotoxic agent) and this appears to
support traditional use of the medicinal
plant in the treatment of liver diseases

[5].

The  present study was
conducted to study the effect of
aqueous extract of fig fruit on some of
the hematological aspects (hemoglobin
concentration, packed cell volume,
total white blood cells count and
platelet count) in female rabbits.

Materials and Methods:
Preparation of extract

Fig, Ficus carica fruits were
washed, cut into small pieces, dried in
oven at 40° C. (the fig pieces were
dried at this temperature in order to
conserve the active materials in fig)
and ground. The powder was mixed
with five fold of distilled water. Then,
the mixture was put in the reflex at
100° C temperature. for three hours.
After that, the extract was filtered and
put in the rotary evaporator to
concentrate the fluid. Then, the crude
extract was further dried in oven at 45°
C [6]. After drying, the crude extract
was collected and stored at -20° C until
used [7].

Experimental animals
Twenty female local rabbits
with an average age of about 3-3.5
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months and weight between 1150 —
1600 g were used. They were bred in
special cages in Al- Nahrain University
Research Center for Biotechnology,
fed pellets (contain 20 % crude protein
and 11% crude fibre, rich in protein
and energy) and given tap water ad
libitum during the experimental period
which last from February to April.
Concerning  conditions  of  the
laboratory, average temperature was
about 21 - 24 °C and the light cycle
was divided into 12 hours light: 12
hours dark [8].

Doses and design of the experiment

Female rabbits were orally
dosed by aqueous extract by
micropipette. The powder was mixed
with distilled water to prepare the
different doses of extract. The volume
of administrated dose was 1ml/ day for
30 days. These doses were determined
through the amount of effective dose
for human. The effective dose was 700
mg/ kg of body weight for fig extract
[9]. Therefore, it was selected the
concentrations 15, 20 and 25 mg/ kg of
body weight.

The animals were randomly
divided into four groups (five animals
in each group). The first, second and
third groups were dosed with 15, 20
and 25 mg/kg of body weight,
respectively, while the last group was
considered as a control and daily
administrated with 1 ml distilled water.

Collection of blood sample

After the period of dosing was
elapsed (30 days), blood was collected
by heart puncture. The volume of
collected blood was approximately 2
ml and was collected in tubes
containing K2EDTA to estimate the
values of hemoglobin concentration,
packed cell volume, total white blood
cells count and platelets count [10, 4].
After blood collection in K2EDTA
tubes, it was slowly expressed into the
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vial to reduce the risk of hemolysis
after removing of the needles from
syringes [11].

Hematological parameters
Packed cell volume (PCV) or
hematocrit

Immediately after collection the
blood, PCV was determined by the
microhematocrit method using
hematocrit  capillary  tubes and
microhematocrit centrifuge [10, 11].

Hemoglobin concentration (Hb)
Hemoglobin concentration was
determined using kit  (Crescent

Diagnostics, Saudi Arabia) which
depends on the cyanmethaemoglobin
method [11].

Total white blood cells count

To do this, a hemocytometer
and the white cell counting pipette that
dilutes the cells 20 times were used.
The blood was diluted with the white
blood cells diluting fluid (Turk's
solution). It was prepared by mixing 2
ml of glacial acetic acid and 98 ml of
distilled water with adding 2 drops of
methylene blue [11, 12]. The general
formula is used:

WBCs / uL = Cells counted in 4 squares X Dilution factor of the blood (200)

Volume (0.4 pL)

Platelet count

The platelet count was
performed using red cells counting
pipette and hemocytometer. The blood
was diluted with Rees-Eker solution. It
was prepared by dissolving 32 gm of

tri-sodium citrate in 1000 ml of
distilled water, and then the solution
was mixed with 10 ml of formalin
[11]. The following formula is usually
used:

Plaletets count = Average number of platelets per mm2 X 200

Statistical analysis

The results were analyzed
statistically using analysis of variance
(ANOVA) applicable to a completely
randomized  design.  Then, the
significance among means was tested
depending on Duncan Multiple Range
Test using SPSS program [13, 14].

Results and Discussion:

Table (1) illustrates the effect
of aqueous extract of fig on means of
hemoglobin concentration and packed
cell volume means in female rabbits.
The results show that there was a
significant  (P<0.05) increase in
hemoglobin concentration for the three
treated groups compared with control
animals. The hemoglobin
concentration mean was 13.584 g/dl in

0.1pL
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control group, while it was 15.354,
16.185 and 16.560 g/dl in groups
treated with 15, 20 and 25 mg/kg of
body weight, respectively. The results
also show that there was a significant
(P<0.05) increase in the packed cell
volume in treated animals compared
with control group. The means were
47.063, 49.555 and 50.681 %, while
the PCV mean was 41.752 % for
control  group. No  significant
differences in both parameters among
treated groups were observed.
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Table (1): Effect of aqueous extract
of fig on hemoglobin concentration
and packed cell volume of female

rabbits (Mean + SE).
Treated Hemoglob_m Packed cell
concentration 0
groups (g/ di) volume (%)
15 mg/k b b
9/kg 15.354 £0.394 | 47.063+0.181
b b
20 mg/kg 16.185+ 0570 | 49.555+1.711
b b
25mg/kg 16.560 + 0.443 50.681 + 1.330
Control a a
13.584 £0.544 | 41.752 +1.633

* Similar letters indicated that there were no significant
differences between treatment groups and different letters
indicated that there were significant differences between
treated groups at p< 0.05.

The significant increase in
hemoglobin concentration and packed
cell volume in the animals treated with
aqueous extract of fig fruit compared
with the control might be related to the
small content of iron in fig fruit (about
3 mg per 100 gm of fig) [15].
Furthermore, it has been found that in
each 100 gm of fig, there are 4.3 and
1.3 gm of protein in dried and fresh
portion respectively [16]. The iron and
protein are essential elements in
hemoglobin synthesis [17]. It was
estimated that only small amounts of
iron are required in the daily diet to
replace the small amounts lost in urine
and feces [18]. The iron is recycled
within the process of breakdown of
hemoglobin by macrophages in the
liver and spleen. The globin part is
broken down into amino acids that are
reused to produce other proteins. The
iron is released from here and can be
used to produce new hemoglobin
molecules in the bone marrow [17, 18].
Therefore, this small amount of iron
and protein in the fig extract might
caused this significant increase in
hemoglobin concentration and packed
cell volume.

The results also show (Table 2)
that there was a significant (P<0.05)
increase in the white blood cells count
at the level of 20 and 25 mg/kg of body
weight (group 2 and 3) compared with
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control group. The white blood cell
count mean was 9.640 and 9.760
X103cell/uL, respectively. There was
no significant difference at the level of
15 mg/kg of body weight (group 1) as
compared with control group. The
white blood count mean was 9.240
X103cell/uL in 15 mg/kg of body
weight while it was 8.640 X103cell/ pL
in control group. The increase in the
white blood cells count in animals
treated with the aqueous extract of fig
fruits might be related to the presence
of phenolic compounds (such as,
furanocomarins, Psoralens, angelicin
and carotenoids) in fig which act as
immunostimulatory agents
(immunopotentiation or strengthening
of the immune reactions) [19]. The
immunostimulant activity boosts the
body's macrophage response, which
stimulates the lymphocytic system, and
boosts production of white blood cells
[19, 20]. The changes in the white
blood cell count were within the
normal range, however, the increase in
the leukocyte counts outside the
normal range may be an indication that
the blood cell production increases in
attempt to combat the toxin assault in
the diets, since leukocytes are known
to be among body defense mechanisms
that fight against non-self or
pathogenic organisms [21].

Concerning the platelets count,
the results also show (Table 2) that
there was a significant (P<0.05)
increase in platelets count mean at the
level of 25 mg/kg of body weight
(group 3) but there was no significant
difference at the level of 20 and 15
mg/kg of body weight (group 2 and 1)
compared with control group. The
platelets count means were 373.6, 392,
383.2 and 380.8 XZ103cell/uL for
control, 25, 20 and 15 mg/kg of body
weight, respectively.

In rabbit models, thrombocytes
(platelets) and hematocrit (packed cell
volume) have been shown to be
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independent variables which influence
haemostasis. Additionally
metabolically active erythrocytes have
been shown to enhance the platelet
release reaction, eicosanoid synthesis
and further platelet recruitment.
Erythrocytes provide agonists for
platelet action such as adenosine
diphosphate (ADP) which facilitates
platelet accretion to the endothelium
and enhance platelet activity [22].

Recently, the fig fruit was
found to be rich in fatty acids and
vitamins. In addition, the non-essential
fatty acids such as palmitic, stearic and
oleic acids and essential fatty acids
such as linoleic and linolenic acids
were also identified in this fruit.
Therefore, the fig fruit was confirmed
to have important nutrients in term of
human nutrition rather than just a
fibrous fruit [16]. These elements are
necessary for the process of blood cell
formation  (hematopoiesis)  which
occurs in red bone marrow and gives
rise to the cell lines that produce the
formed elements [17, 18].

From above, it could be
concluded that the potency of aqueous
fig extract in improving the blood
parameters  and  affecting  the
hematopoiesis in female rabbits.

Table (2): Effect of agueous extract
of fig on white blood cell and
platelets count of female rabbits

(Mean = SE).
Treated WBC count Platelets count
groups (X108 cell/pL) (X103cell/uL )
ab a
15malkg | 9540402048 380.8 + 4.127
b ab
20mokg | 964040172 383.2 + 2.416
b b
25malkg | 976040172 392 +3.033
Control a a
8.640 + 0.292 373.6 +4.166

* Similar letters indicated that there were no significant
differences between treatment groups and different letters
indicated that there were significant differences between
treated groups at p< 0.05.

63

References:

1. Block, G., Patterson, B., Subar, A.
1992. Fruit, vegetables, and cancer
prevention: a review of the
epidemiological evidence. Nutr
Cancerb, 18:1-29.

2. Vinson, J.A,, Ligia, Z., Pratima, B.,
Samman, N. and Proch, J. 2005.
Dried fruits: Ecellent in vitro and
in vivo antioxidants. J. Amer. Coll.
Nutr., 24(1): 44-50.

3. Stover, E. W., Aradhya, M. K.,
Crisosto, C. and Ferguson, L. 2007.
The fig: Over-view of an ancient
fruit. Hort Science, 42: 1083 -
1087.

4. Kirishna, M. G., Pallavi, E., Ravi,
K. B., Ramesh, M. and Venkatesh,
S. 2007. Hepatoprotective activity
of Ficus carica Linn. leaf extract

against  carbon  Tetrachloride-
induced hepatotoxicity in rats.
DARU, 15 (3): 162-166.

Gond, N. Y. and Khadabadi, S. S.
2008. Hepatoprotective activity of
Ficus carica leaf extract on
rifampicin-induced hepatic damage
on rats. Indian J. Pharm. Sci.,
70(3): 364 - 366.

5. Baik, S.O., Lee, Y.H. and Kim,
H.K. 2007. Crude drug
compositions and the process for
preparing them. Pharm. Biotech.,
11 (408): 126-134.

6. Antico, A., Zoccatelli, G,
Marcotulli, C. and Curioni, A.
2003. Oral allergy Syndrome to fig.
Int. Arch. Allergy Immunol., 131

(2): 138-142.

7. Ruble, R.P., Cullor, J.S. and
Brooks, D.L. 1999. The
observation of reactive
thrombocytosis in new zealand
white rabbits in response to

experimental
Pasteurella multocida infection.
Blood Cells, Mol. Dis., 25 (7): 95—
102.

8. Al-Taee, M. A. 2006. Comparative
Study of Effects of Fig Fruit and



Baghdad Science Journal

Vol.8(1)2011

10.

11.

12.

13.

14.

15.

Allopurinol on Level of Human
Serum Uric Acid. M. Sc. Thesis,

College  of  Scioence, Al-
Mustansiriya University: 66 pp. (In
Arabic).

Venkatesan, R., Nagarajan, P.,

Rajaretnam, R.S. and Majumdar,
S.S. 2006.hematologic and serum
biochemical values in aged female
bonnet macaques (Macaca radiata)
anesthetized with ketamine
hydrochloride. J. Amer. Assoc.
Lab.Anim. Sci., 45 (2): 45-48.

Haen, P.J. 1995. Principles of
Hematology. Brown
Communications, Dubuque:454 pp.
Martin, T.R. 1996. Hole's Human
Anatomy and physiology, Times

Mirror  Company, 7" edn.,
Dubuque: 454 pp.
Al-Imam, M.M.A. 1994,

Experiments Design and Analysis.
Dar Al-Mariekh, Al-Riyadh: 408
Pp.

Basher, S.Z. 2003. Your guide to
the statistical analysis SPSS,
version 10. Arab Institute for
Statistical and Training Research,
Baghdad: 261 pp.

Vinson, J.A., Hao,Y. and Zubik, L.
1998. Phenol antioxidant quantity

and quality in foods. J.Agric.
Food Chem., 46:3630-3637.
Guvenc, M., Tuzcu, M. and

Yilmaz, O. 2009. Analysis of fatty
acid and some lipophilic vitamins
found in the fruits of the Ficus
carica variety picked from the

64

16.

17.

18.

19.

20.

21.

Adiyaman District. Res. J. Bio.
Sci., 4(3): 320-323.

Seeley, R.R, Stephens, T.D. and
Tate, Ph. 1996. Essentials of
Anatomy and Physiology. Mosby-
Year Book, 2nd edn., Washington:
975 pp.

Marieb, E.N. 1997. Essentials of
Human Anatomy and Physiology.
Benjamin Cummings Publishing
Company, 5" edn., California: 502
Pp.

Sagrawat, H. and Khan, Y. 2007.
Immunomodulatory  plants: A,
Phytopharmacological Review.
Phcog Rev., 1(2): 248-260.

Vigila, A. G. and Baskaran, X.
2008. Immunomodulatory Effect of
Coconut Protein on
Cyclophosphamide Induced
Immune Suppressed Swiss Albino
Mice. Ethnobotanical Leaflets 12:
1206-1212. 2008.

Ewuola, E. O. and Egbunike, G. N.
2008. Haematological and serum
biochemical response of growing
rabbit bucks fed dietary fumonisin
B1.Afr. J. Biotech., 7(23): 4304-
4309.

Quaknine-Orlando, B., Samama,
C.M.; Riou, B. Bonin, P;
Guillosson, J. J.; Beaumont, J. L.
and Coriat, P. 1999. Role of the
hematocrit in a rabbit
model of arterial thrombosis and
bleeding.  Anesthesiology, 90:
1451-1461.



Baghdad Science Journal Vol.8(1)2011

ELY all ciliua Gy 8 Ficus carica sl 8 il Hlal) palidiuall il
i)

gy dan duly Fpsll Lol ae rlua Fp sl GIA) 4 g

A2z Aol /Cliall  glal) 440S 3laall a gle and*
O] daala faiall 23le 5 il Cilag gtk
W B
05 (e S ke 25520 515 ) Adida 380 5 g opill 3 el lal) aliiuall 5l Al 2 cas
e 5 pand) aall iy S dae 5 A grcaall LAY aaa s sl sanedl 3 ) aall Cliia (any & (aunll

Aglaal) clHY1 &by clagall

S8l Lk e gane gl e Ll sdie Crand Gl SV (e i 05 e Gl 8 Caardiul
amladl e ja Baal gl de gaaall (8 U gas died 2Bl 1 95 plasul) de gana e Dad Wl s ) sS4
Lot g1 paiall oLl dal ) de gaaddl Cie Lo paliiival) (e liila 3 KA1 30l 631 el
L5 30 BJASJ%:\EJ]\ Laldl e\:il.u\.j'é‘)k:w;\.cw

Lol ana s o sle sasgd) 58 5 Jama 8 (P<0.05) L sine Lelis ) ellia o il & 5ol
e 4 (P<0.05) L gine Leld )l @llia o) ai LS5 ylanully 45 jlaa J 0¥ S0 Gile gaaall dda griaall
Lo 3 planally 45 jlaa ansall ()5 (0 038 /a2le 25 520 (5SSl Alabaall U gall 8 andl aall iy S
Clagiall 2 (312 Lo Ll a3S faade 15 3:S 5L dalaall de ganall 8 (5 5ina (38 (5l llin el o
G e p3S fazde 25 38 5L Adaladll de ganall 8 (P<0.05) L sine leldi ) cllia o) an 5 288 & gl
foila 15 520 CrosS b Cpilebaall e sanall (2 (5 5ina (38 (5l edar ol LS 3 landls 45 jlia pusall
; ‘ el 05 (e aaS

O g 5 el ) 35 8 a0 ol 5l Slall aldiuall o Al jall sda (e 2 lELY) Sa
Y1) el Cldia Glan
Aladall | Ganll aall Gl S s graal) WIAY ana G le ganed) | il 3 )0 daalial) LK)

65



