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Abstract:
An experiment was conducted to assess the antistress efficacy of Withania somnifera
roots ethanolic on some blood physiological traits of Japanese quail hens reared under high
environmental temperature (27-37-27ºC).
Three hundred Japanese quail hens of six weeks old were randomly distributed into
five treatments T0 untreated group (control), T1, T2 quails supplemented orally with 50, 100
mg/kg/day root ethanolic extract(WSRE) respectively,T3, T4 received 1,2 g/kg diet root
powder(WSRP) respectively.
Results revealed significant increase in Hb and PCV % in quails supplemented with T4
at 10 and 15weeks of age, and in T3 and T4 groups at 12 weeks of age in comparison with T0
and WSRE groups. At 10 and 15 weeks old, T2 resulted in significant increasing in
Heterophil/Lymphocyte ratio in comparison withT0and other treatments. At 15 weeks of
age,T1and T2 significantly increased Heterophil% in comparison with T0 and WSRP groups,
while, quails in T4 showed significant reduction in Heterophil% and significant increasing in
Lymphocyte% compared with T1, also results showed that supplementing quails with T4
significantly increased serum iron .Thyroid hormones didn’t affected significantly due to
treatments while T3 significantly increased TSH.
Keywords: Heat stress; Withania somnifera roots; Physiological parameters; Japanese quail.

:اﻟﺨﻼﺻﺔ
ﻣﻦ ﺧﻼل ﺗﺄﺛﯿﺮھﺎWithania somnifera أﺟﺮﯾﺖ اﻟﺪراﺳﺔ ﺑﮭﺪف اﺧﺘﺒﺎر اﻟﻔﻌﺎﻟﯿﺔ اﻟﻤﻀﺎدة ﻟﻼﺟﮭﺎد ﻟﺠﺬور ﻧﺒﺎت
.(م°27-37-27)ﻓﻲ ﺑﻌﺾ ﺻﻔﺎت اﻟﺪم اﻟﻔﺴﻠﺠﯿﺔ ﻟﻄﺎﺋﺮ اﻟﺴﻠﻮى اﻟﯿﺎﺑﺎﻧﻲ اﻟﻤﺮﺑﻰ ﺗﺤﺖ درﺟﺎت ﺣﺮارة ﺑﯿﺌﯿﺔ ﻣﺮﺗﻔﻌﺔ
ﻣﺠﻤﻮﻋﺔ ﻏﯿﺮT0 : طﺎﺋﺮ اﻧﺜﻰ وزﻋﺖ ﻋﺸﻮاﺋﯿﺎ ﻋﻠﻰ ﺧﻤﺲ ﻣﻌﺎﻣﻼت وﻛﻤﺎ ﯾﻠﻲ300 اﺳﺘﺨﺪم ﻓﻲ ھﺬه اﻟﺪراﺳﺔ
ﯾﻮم وﻋﻠﻰ اﻟﺘﻮاﻟﻲ/ﻛﻐﻢ/ﻣﻠﻐﻢ100و50 ﻣﺠﻤﻮﻋﺘﻲ اﻟﻤﻌﺎﻣﻠﺔ ﺑﺎﻟﻤﺴﺘﺨﻠﺺ اﻟﻜﺤﻮﻟﻲ ﻟﻠﻨﺒﺎت وﺑﺠﺮﻋﺘﻲT2 وT1ﻣﻌﺎﻣﻠﺔ)ﺳﯿﻄﺮة( و
.ﻛﻐﻢ ﻋﻠﻒ ﻋﻠﻰ اﻟﺘﻮاﻟﻲ/ ﻏﻢ2 و1  ﻣﺠﻤﻮﻋﺘﻲ اﻟﻤﻌﺎﻣﻠﺔ اﻟﯿﻮﻣﯿﺔ ﺑﺎﻟﻤﺴﺤﻮق وﺑﻤﺴﺘﻮى اﺿﺎﻓﺔT4 وT3و
 ﻓﻲ اﻻﺳﺒﻮﻋﯿﻦT4( ﻟﺪى اﻟﻄﯿﻮر اﻟﻤﻌﺎﻣﻠﺔ%PCV) ( وHb)أظﮭﺮت اﻟﻨﺘﺎﺋﺞ ﺣﺼﻮل زﯾﺎدة ﻣﻌﻨﻮﯾﺔ ﻓﻲ ﻛﻞ ﻣﻦ
 ﺑﯿﻨﺖ. أﺳﺒﻮع ﺑﺎﻟﻤﻘﺎرﻧﺔ ﻣﻊ اﻟﺴﯿﻄﺮة وﻣﺠﻤﻮﻋﺘﻲ اﻟﻤﺴﺘﺨﻠﺺ12  ﻋﻨﺪ ﻋﻤﺮT4 وT3 ﻣﻦ اﻟﻌﻤﺮ وﻟﺪى طﯿﻮر اﻟﻤﻌﺎﻣﻠﺔ15 و10
اﻟﻠﻤﻔﻮﺳﺎﯾﺖ ﺑﺎﻟﻤﻘﺎرﻧﺔ ﻣﻊ/ ﻗﺪ ادت اﻟﻰ زﯾﺎدة ﻣﻌﻨﻮﯾﺔ ﻓﻲ ﻧﺴﺒﺔ اﻟﮭﺘﺮوﻓﯿﻞT2  اﯾﻀﺎ ﺑﺄن اﻟﻤﻌﺎﻣﻠﺔ15و10 ﻧﺘﺎﺋﺞ اﻻﺳﺒﻮﻋﯿﻦ
اﻟﺴﯿﻄﺮة وﺑﻘﯿﺔ اﻟﻤﻌﺎﻣﻼت ﻛﻤﺎ أدت اﻟﻤﻌﺎﻣﻠﺔ ﺑﺎﻟﻤﺴﺘﺨﻠﺺ اﻟﻜﺤﻮﻟﻲ اﻟﻰ ﺣﺼﻮل زﯾﺎدة ﻣﻌﻨﻮﯾﺔ ﻓﻲ اﻟﻨﺴﺒﺔ اﻟﻤﺌﻮﯾﺔ ﻟﺨﻼﯾﺎ
 اﻟﻰ ﺣﺼﻮلT4  ﻓﻲ ﺣﯿﻦ ادت اﻟﻤﻌﺎﻣﻠﺔ، أﺳﺒﻮع ﺑﺎﻟﻤﻘﺎرﻧﺔ ﻣﻊ اﻟﺴﯿﻄﺮة وﻣﺠﻤﻮﻋﺘﻲ اﻟﻤﺴﺤﻮق15 اﻟﮭﺘﺮوﻓﯿﻞ ﻋﻨﺪ ﻋﻤﺮ
وﺑﯿﻨﺖ اﻟﻨﺘﺎﺋﺞ اﯾﻀﺎ ان اﻟﻤﺴﺘﻮى اﻻﻋﻠﻰT1  ﺑﺎﻟﻤﻘﺎرﻧﺔ ﻣﻊ% وزﯾﺎدة ﻣﻌﻨﻮﯾﺔ ﻓﻲ اﻟﻠﻤﻔﻮﺳﺎﯾﺖ%اﻧﺨﻔﺎض ﻣﻌﻨﻮي ﻓﻲ اﻟﮭﺘﺮوﻓﯿﻞ
( ﻗﺪ ادى اﻟﻰ زﯾﺎدة ﻣﻌﻨﻮﯾﺔ ﻓﻲ ﺣﺪﯾﺪ ﻣﺼﻞ اﻟﺪم وﻟﻢ ﺗﺘﺄﺛﺮ ﻣﻌﻨﻮﯾﺎ ﻣﺴﺘﻮى ھﺮﻣﻮﻧﺎت اﻟﺪرﻗﯿﺔT4)ﻣﻦ ﻣﺴﺤﻮق ﺟﺬور اﻟﻨﺒﺎت
.TSH  ﻗﺪ ادت اﻟﻰ ﺣﺼﻮل زﯾﺎدة ﻣﻌﻨﻮﯾﺔ ﻓﻲT3 ﻧﺘﯿﺠﺔ اﻟﻤﻌﺎﻣﻼت اﻟﻤﺨﺘﻠﻔﺔ ﻓﻲ ﺣﯿﻦ ان

Introduction:

birds[11]. Dietary modifications are among
the most preferred and practical ways to
alleviate the effect of high environmental
temperature in poultry. Natural medicinal
plant-derived products from herbs and

Heat stress is one of the most
important
stresses
associated
with
compromised performance and productivity in poultry which leads to increased
economic losses due to mortality of
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stress in Japanese quail hens through
studying its effect on some blood physiological traits.

spices, has proven to be natural, less toxic,
residue free and is thought to be ideal feed
additives in animal production food [26].
A few researches have been done to
investigate the role of some medicinal
plant in alleviating heat stress in poultry.
Withania somnifera (W.somnifera) belongs
to the family solanaceae, also known as
Ashwagandha and winter cherry, has been
an important traditional herbal medicine
for over 3000 years [12]. This plant were
found to offer protection against physical,
chemical and biological stressors [18],
stabilized and revitalize systemic functions
by potentiating the immune system,
arresting homeostasis and increasing
resistance to adverse environmental
factors[13]. Studies indicated that the root
represents the premier herbal adaptogens.
This plant has haemopoetic effect and
resulted in significant increase in white and
red blood cell count in various kinds of
organisms [21].
The hematological results of
PCV%, Hb, WBC count, neutrophil and
lymphocyte of mice supplemented with
500 mg/kg b.wt leaves ethanolic extract of
WS showed significant increase as
compared with unsupplemented group[8].
Administration
aqueous
extract
of
W.somnifera at concentration of 20g/L,
increased hemoglobin and packed cell
volume in broiler whereas a nonsignificant differences was noted in
neutrophils, lymphocytes, eosinophils and
monocytes[14].
Studies
refered
that
using
adaptogenic herbs, like W. somnifera could
help to increase nonspecific response to
stress and returning bodies physiological
balance, such as, stimuli thyroid gland
activity. Preliminary work in mice shows
that W. somnifera increased the concentrations of T3 and T4 hormones perhaps by
stimulating
thyroidal
activity
and
protecting hepatic tissue (involved in T4 to
T3 conversion) from per oxidation[16].
Recent study try to testing the
antistress - adaptogenic efficacy of W.
somnifera grown in Iraq in alleviating heat

Material and methods:
Plant Materials:
A- Plant collection and extraction:
Fresh healthy plants of W.
somnifera, 2_3 years old were collected
from several places in Baghdad during
April 2011. The herb was identified and
authenticated at the Iraqi National
Herbarium, Abu Ghariab. The roots were
separated, cleaned, washed, air dried in
shades, and then crushed by an electric
grinder. The fresh powder was extracted
with 70% ethyl alcohol [7], suspension was
left stirring for 72 hours at room
temperature and then sieved by sterile
gauze to get rid of coarse particulars,
filtered through Whiteman filter paper. The
filtrate was evaporated to dryness in a
vacuum oven. The sticky brownish extract
was placed in sterile tube and kept in
freezer until use.
B- Specific chemical detection of active
compounds:
Tests was carried out on the plant
powder using standard procedures to
identified tannins, saponins, flavonoids,
alkaloids, glycosides and resins according
to[8].
Animal husbandry and Experimental
treatments:
A total of three hundred, 6 weeks
(wks) old Japanese quail hens, proximate
in weight, were randomly allocated (20
hens per pen) to floor pens during the
study period. Birds were fed ad libitum
with standard basal diet of production
period containing 20%crude protein and
2903Kcal/Kg ME (Table-1). Environmental temperatures were recorded along
the experiment period and the average
cyclic house temperature was 27-37-27°C.
The hens were randomly distributed into
five equal groups as follows:
(T0): control group without any addition.
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Blood were immediately collected
in two types of sterile tubes; one for fresh
blood tests and the other to obtain serum
for biochemical tests by centrifuged blood
sample at 4000 rpm for 10 minutes.
Hemoglobin was measured according
to[25], PCV was estimated according to[1].
Heterophil %, Lymphocyte% and their
Ratio (H/L) was measured according to [5],
serum Iron according to [4])using Linear
Kit (Spain), triiodothyronine (T3),
thyroxine (T4) and Thyroid Stimulating
Hormone (TSH) were measured by
enzyme linked immune sorbent assay using
Human Kit (Germany) according to [3].
Statistical Analysis:
A completely randomized design–
CRD within the Statistical Analysis
System [19] was used to analysis the data
for the effect of difference factors in the
studied parameters.

(T1): Supplemented orally with 50 mg/
kgb.w.t. roots ethanolic extract
(WSRE)
(T2): Supplemented orally with 100 mg/kg
b. wt. roots ethanolic extract
(WSRE)
(T3): Supplemented with 1g/kg diet roots
powder (WSRP)
(T4): Supplemented with 2g/kg diet roots
powder (WSRP)
For ethanolic extrac teatments (T1
and T2), doses were administrated daily at
12PM for every bird during entire
experiment period, by using stomach tube
which inserts the substance into the crop.
For crude powder treatments, 1 and 2g of
fresh powder were mixed for every kg of
T3 and T4 diet respectively and presented
to hens daily, until the end of experiment.
For blood sampling, six quails from each
experimental group were taken and
slaughtered at 1200 PM.

Table- 1: Composition and Calculated analysis of the Experimental Diet [1].
Ingredient
%in diet
Yellow corn
56.1
Soybean meal
31.1
Protein concentrate
5.0
Vegetable oil
2.0
Limestone
4.9
Dicalcium phosphate
0.6
food salt
0.3
Calculated composition*
%crude protein
ME(Kcal /Kg)
%Lysine
%Mehionine
%Calcium
%Available phosphorus

20.0
2903
1.11
0.77
2.54
0.35

*Calculated composition according to[15].
loids, flavonoids, resins and saponin while
tannins were not found in the tested roots
(Table-2).

Results and Discussion:
Specific chemical detection of active
compounds:
Specific chemical analysis demonstrated the detection of glycosides, alka122
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Table -2: The specific chemical detection of some phytochemical compounds in Iraqi
Withania somnifera roots.
compound
Alkaloids

Detection used
Dragendroff reagent

Flavonoides

Ethyl alcohol 95%+KOH

Glycosides

Fehling reagent

Tannins

Ferric chloride

Saponins

mercury chloride

Resins

Ethyl alcohol 95% Boiling
Acidic distilled water

Detection Index
Appearance of orange
sediment
Appearance of yellow
color
Appearance of red
sediment
Appearance of greenish–
blue color
Appearance of white
sediment
Appearance of muddiness

Detection result
+
+
+
_
+
+

as powder may be linked to the increased
Hemoglobin and Packed Cell Volume:
Statistical
analysis
(Table-3)
in erythrocytes count [21, 20] as a result of
showed that at 10 and 15 wks of age, Hb
stimulatory effect of roots on bone marrow
and PCV% were significantly higher
cells [6] and the enhancement of stem cell
(p≤0.01) in blood of quails supplemented
differentiation [14],in addition to the rich
with 2g/kg diet WSRP (T4) than control
content of iron in the root. The obtained
and other treatments (T0,T1,T2 and T3).
results are an indicator to the hematopoitic
At 12 wks of age, quails
stimulatory effects of W. somnifera which
supplemented with 1 or 2g/kg diet WSRP
in-turn increased these parameters. These
(T3 and T4) had significantly (p≤0.01)
results agreed with those reported by [2]
higher Hb and PCV% parameters than
when they mentioned that supplementing 1
control and ethanolic extract group. The
percent of W.somnifera roots powder
significant increasing in Hb and PCV%
significantly increased Hb and PVC% in
found in groups supplemented with roots
Japanese quails.
.
Table- 3: Effect of supplementing Withania somnifera roots as ethanolic extract or crude
powder on hemoglobin concentration (g/dl) and PCV% of Japanese quails
reared under high environmental temperatures.
Treatments

Hb
PVC

10
b 13.33±0.57
c 42.00±1.73

Age(wke)
12
b 13.41±0.05
bc 42.50±0.28

15
b 14.16±0.28
b44.50±0.85

Hb
PVC
Hb
T2
PCV
Hb
T3
PCV
Hb
T4
PCV
Significant levle

b 14.49±0.19
bc 45.00±0.57
b 14.08±0.57
bc 44.50±1.44
b 14.33±0.09
b47.50±1.44
a 16.58±0.43
a 52.00±1.15
**

b 13.26±0.433
c 42.00±1.57
ab 14.16±0.28
b 44.50±0.86
a 15.58±0.43
a 45.50±0.28
a 15.00±0.00
a 47.00±0.00
**

b 13.91±0.14
b 43.50±0.28
b 14.00±0.28
b 44.50±0.86
b 14.33±0.09
b 45.50±0.28
a 15.66±0.38
a49.50±0.86
**

T0
T1

Test

** Significant differences at (p≤0.01) in the same column, Values are mean ± SE
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tissue injury especially liver and kidney in
which they adhere to the endothelium and
emigrate to the perivascular areas[9],
another reason for L% reduction could be
lympholysis that happened under the effect
of increasing in corticoid secretion[10].
Serum Iron:
As shown in Table (4) ,the addition of
2g/kg diet WSRP (T4) caused in highly
significant increased(p≤0.01) in serum
iron at 10 wks of age, in comparison to
control
and
other
supplemented
groups(T1,T2andT3).As well as ,at 15 wk of
age, it was found that T4 had significantly
(p≤0.01) higher serum iron than control
and extract groups
(T1andT2) .The
significant increasing in serum iron in
WSRP groups were inharmonic with their
increasing in blood Hb and PVC% which
has been found in present study.
From the above results, one may
conclude that, adding W.smnifera roots to
diet as powder (especially 2g/kg diet)
found to be more useful in increasing
serum iron than supplementing it as
ethanolic extract, this increasing could be
attributed to the rich content of iron in
W.somnifera roots powder, whereas the
resinous contents of its ethanolic extract
may reduced the concentration of iron in it.
Serum TSH, T3 and T4:
Results revealed the superiority
(p≤0.05) of 1g/kg diet WSRP (T3) on
serum TSH, compared to control and
WSRE group’s (T1andT2) .No significant
differences were found among treatments
inT3and T4 hormones (Table-5).
Increasing the level of serum TSH
in blood of heat stressed Japanese quail
supplemented with 1g/kg diet WSRP is
may be related to some chemical
compounds of W.somnifera roots which,
under heat stress condition, alleviate TSH
concentration thru effects on Hypothalamic
Pituitary Thyroid (HPT) or Hypothalamic
PituitaryAdrenal (HPA) axis function. Our
result disagreed with [24] who found that
supplementing heat stressed broilers with
W.somnifera increased T4 due to reducing
corticosterone and the variation in results

Heterophil%, Lymphocyte% and their
Ratio:
As shown in table-4, at 10 wks of
age, s quails supplemented with 1 or 2g /kg
diet WSRP (T3 and T4) resulted in
significant (p≤0.01) reduction in H% and
significant (p≤0.01) increasing in L% in
comparison with T2.On the other hand, T3,
T4 and T1 didn’t differ significantly from
control group in H and L% . At 15 wks of
age, quails treated with 100mg/kg WSRE
showed significant increased (p≤0.01) in
H% and significant (p≤0.01) decreased in
L% compared with control and with T1, T3
andT4. The supplementation of quails with
roots as ethanolic extract or powder had
significantly (p≤0.01) lowered L% at 15
wks of age compared with control.
Concerning H/L ration, it was found that
T0, had significantly (p≤0.01) lower ratio
than T2value at 10 and 15 wks of age,
besides, no significant differences were
found between T0,T1,T3 and T4 at 10 wk of
age.
It was widely known, treated with
W.somnifera would significantly increased
the number of white blood cells (WBC)in
the body[9;20],yet, in this study, it was found
that under heat stress conditions, Japanese
quails supplemented with W.somnifera
roots didn’t had significant effect in
improving blood picture as compared to
unsupplemented group. Furthermore, it
seems that daily oral administration of
100mg/kg b.wt ethanolic extract conduced
increase in stress on quails and this effect
was well-defined from the significant
increasing in H% and significant reduction
in L%, in-turn, significant increasing in
H/L ratio in this treatment compared to
others. The possible explanation for that
could be as follows: heat stress resulted in
increasing the formation of H% without
affecting other kinds of WBC [17] , this
increment may be due to bone marrow
stimulation as a response to stress[23],while,
the reduction in L percentage perhaps
belong to lymphopenia which happenes as
a result of the rapid migration of these cells
from circulatory system to the areas of
124
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could be ascribed to the geographic
location of the animals, the feed used, or

the species.

Table-4: Effect of supplementing Withania somnifera roots as ethanolic extract or crude
powder on%Heterophil, %Lymphocyte, Heterophil/ Lymphocyte ratio and
serum Iron of Japanese quails reared under high environmental temperature.
Items

Age
(wks)

Heterophils
%

10
15

Lymphocyte
%

10
15

Heterophil/
Lymphocyte
ratio
Iron
g/dl

10
15
10
15

T0

T1

T2

T3

T4

bc
32.50±4.33
d
24.50±0.86
a
62.50±4.33
a
67.50±2.02
b
0.52±0.86
c
0.36±0.03
b
132.50±1.44
bc
264.00±16.16

b
41.50±2.59
b
35.50±0.00
a
53.50±4.33
b
62.50±0.28
a
0.77±0.11
b
0.56±0.00
b
157.50±10.10
c
236.25±3.60

a
53.50±3.17
a
49.00±1.44
b
35.83±4.83
d
43.50±0.28
a
1.49±0.27
a
1.12±0.00
b
138.50±15.2
c
246.25±9.38

b
42.00±4.04
c
31.00±0.05
a
50.00±4.04
c
56.00±1.15
ab
0.84±0.15
bc
0.55±0.05
b
136.25±6.49
ab
296.25±7.93

c
30.00±2.08
c
31.00±0.05
a
63.50±2.59
b
62.50±0.28
b
0.47±0.05
bc
0.49 ±0.04
a
248.75±22.37
a
316.25±19.4

Significant
level
**
**
**
**
**
**
**
**

**Significant differences at (p≤0.01) in the same raw, Values are mean ± SE
Table-5: Effect of supplementing Withania Somnifera roots as ethanolic extract or
crude powder on serum TSH, T4 and T3 of Japanese quails reared under high
environmental temperature.
Treatment
T0
T1
T2
T3
T4
Significant level

TSH(mlu/ml)
b
0.64±0.08
b
0.60±0.18
b
0.65±0.13
a
1.18±0.02
ab
0.93±0.15
*

Hormone concentration
T4 (mg/dl)

T3(µ g/dl)

3.38±0.52

2.16± 0.54

4.02±2.12

1.04±0.56

5.81±2.80

3.77±1.53

4.08±2.35

2.23±0.95

3.36±0.32
NS

1.90±0.89
NS

**Significant differences at (p≤0.01) in the same column, Values are mean ± SE
2- Bhardwaj, R. K.; Bhardwaj, A. and
Gangwar, S. K. Efficacy of
Ashwagandha (Withania somnifera)
supplementation on haematological
and immunological parameters of

References:
1- Archer, R. K. Hematological techniques for use on animals. 1965.
Oxford. Blackwell scientific publication .

125

AJPS, 2014, Vol. 14, No.1

3-

45-

6-

7-

8-

9-

10-

11-

12-

13-

Japanese quail I. J. S. N. 2012. Vol. 3:
Pp: 476-478.
Britton, K. E.; Quinn,V.; Brown. B.
L. and Ekins, P. P. Astrategy for
thyroid function tests. Br.Med. J.
1975. Vol. III: Pp: 350-360.
Carter, P. Anal. Biochem. 1971. 40:
Pp: 450.
Champbell, T.W. Avian Hematology
and cytology 1st ed. 1988. Ames, I. A.
Iowa state University Press.
Davis. L. and Kuttan, G. Immunomodulatory activity of Withania somnifera.
J. Ethnophar-macol. 2000. Vol. 17 (12). Pp: 193-200.
Harborne, J. B.; Mabray, T. J and
Mabray, H. Physiology and function
of Flavonoids. 1975. Pp: 970. The
Flavaonoids, Academic press. New
York.
Harborne, J. B. Phytochemical
Methods. Chapman and Hall, London,
New York. 1984. Pp: 5-6.
Hassan, H. F. The effect of crude
alcoholic
extract
of
Withania
somnifera leaves in experimentally
induced arthritis in mice. MSc. Thesis.
2007. College of Veterinary Medicine.
University of Baghdad.
Hayes, K. C.; Pronczuk, A.; Cook, M.
W. and Robbins, M. C. Betaine in subacute and sub- chronic rat studies.
Food Chem. Toxicol. 2003. Vol. 41:
Pp: 1685-1700.
Khan, R. U.; Nikousefat, S.; Naz, Z.;
Tufarelli, V.; Javadani, M.; Rana, N.
and Laudadio,V. Effect of Vitamin E
in heat –stressed Poulty. Worlds Poult.
Sci. J. 2011. Vol. 67. Pp: 469-477.
Mishra, L. C.; Singh, B. B. and
Dagenais, S. Scientific basis for the
therapeutic use of Withania somnifera
(Ashwagandha): A review. Altern
Med Rev. 2000. Vol. 5. Pp: 334-346.
Mukhopadhya, B.; Cnakvaborti, A.
and Ghosal, S. Immunomodulatory
properties of some Indian medicinal
plants. In: Mori, A.; Saton T, eds.
Emerging Drugs. 2001. Vol. 1. PJD

14-

15-

16-

17-

18-

19-

20-

21-

22126

publication, Westburg. USA. Pp: 445460.
Mushtaq, M.; Durrani, F. R.; Imtiaz,
N.; Sadique, U.; Hafeez, A.; Akhtar,
S. and Ahmad, S. Effect of
Administration of Withania somnifera
on hematological and immunological
profile of broiler chicks. Pak. Vet. J.
2011. Vol. 31. (X): XXX.
N. R C. National Research council.
National Academy of Science.
Nutrient Requirement of poultry 9th
ed. 1994. Washington, USA.
Panda, S. and Kar, A. Withania
somnifera and Bauhinia purpurea in
the regulation of circulating thyroid
hormone concentrations in female
mice. J. Ethnopharm. 1999. Vol. 67
(2). Pp: 233-239.
Post, J.; Rebel, J. and Tehurne, A.
Automated blood cell count: A
sensitive and reliable method to study
corticosterone related stress in
broilers. Poultry Sci. 2003.Vol. 82. Pp:
591-595.
Rege, N. N.; Thatte, U. M. and
Dahanukar, S. A. Adaptogenic
properties of six rasayana herbs used
in Ayurvedic medicine .Phytother.
Res. 1999. Vol. 13 (4). Pp: 275-291.
S A S. Statistical Analysis System,
User's Guide. Statistical. Version 9.1th
ed. 2010. SAS. Inst. Inc. Cary.
N.C.USA.
Senthilnathan, P.; Padmavathi, R.;
Banu, S. M. and Sakthisekaran, D.
Enhancement of antitumor effect of
Paclitaxel in combination with
immunomodulatory Withania somnifera
on
benzopyrene
induced
experimental lung cancer. ChemoBiol. Inter. 2006.Vol. 159. Pp: 180185.
Sham,
D.;
Chitreb,
D.
and
Patwardhan, B. Immuno Protection by
botanical drugs in cancer chemotherapy. J. Ethnopharmacol. 2003.
Vol. 90. Pp: 49-55.
Sharma, A.; Deo, A. D. D.;
Riteshkumar, S. T.; Cham, T. I. and

AJPS, 2014, Vol. 14, No.1
Ravikanth, K. Amelioration of
oxidative stress in broilers during
summer. Biotechnology in Animal
Husbandry. 2010. Vol. 26 (5-6). Pp:
361-381.
25- Varley, H.; Gowenlock, A. H. and
Bell, M. Practical biochemistry 5thed
William Heinemann medical book,
Ltd. 2010. London.
26- Wang, R.; Li, D. and Bourne, S. Can
2000 years of herbal medicine history
help us solve problems in the year
2000ʡBiotechnology in the feed
industry: Proccedings of Alltechś 14th
Annual symposium, Kentucky, USA.
1998. Pp: 273-291.

Das, A. Effect of Withania somnifera
(L. Dunal) root as a feed additive on
immunological parameters and disease
resistance to Aeromonashydrophila in
Labeorohito (Hamilton) fingerlings.
Fish selfish Immunol. 2010. Vol. 29.
Pp: 508-512.
23- Shini, S.; Kaiser, P.; Shini, A. and
Bryden, W. Differential alteration in
ultrastructural morphology of chicken
heterophil and lymphocytes induced
by corticosterone and lipopolysaccharide. Veterinary Immuno. and
Immunopath. 2008. Vol. 122. Pp: 8393.
24- Sujatha, V.; Pandurang, J. K.; Rastogi,
S. K.; Madan, M. K.; Maini, S. and

127

