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ABSTRACT: 

The objective of this study was to 

determine the effects of daily oral 

administration of aqueous leaves 

extracts of Salvia officinalis L.(sage) 

and Azadirachta indica L. (neem) on 

growth performance, carcass char-

acteristics and hematological pa-

rameters of growing rabbit under 

summer and winter conditions. Rab-

bits were classified into four equal 

groups 10/each, in two trails of 

growth, 40 rabbit's /each trail. The 

first group was served as a control, 

the second received 200 mg/kg of 

body weight of aqueous leaves ex-

tract of sage (SAE), the third re-

ceived 50 mg/kg of body weight of 

aqueous leaves extract of neem 

(NAE) and the fourth group were 

received the same dose of both ex-

tracts (SNAE). Daily oral treatment 

of both extracts was continued for 

consecutive 8 weeks. 

     Results indicated that most of 

the productive, hematological and 

carcass traits were better performed 

during winter than summer season. 

Measured environmental data indi-

cated that rabbits during summer 

exposed to long-term severe heat 

stress, where the mean air tempera-

ture was ranged between 32 - 35 
◦
C 

and temperature humidity index 

ranged between 31– 33 degree, in-

dicating long-term exposure of rab-

bits to very severe heat stress that 

caused a physiological and biologi-

cal impairment due to negative im-

pacts by summer heat stress. Results 

showed that aqueous leaves extract 

of Sage and Neem plants and their 

combination improved significantly 

the final body weight (FBW), daily 

body weight gain (DBWG), feed 

conversion ratio (FCR) and signifi-

cantly decreased the feed intake 

(FI), water intake (WI) and rectal 

temperature (RT) compared to the 

control group. In addition, treat-

ment with SAE, NAE and SNAE in-

creased significantly carcass, liver, 

heart, testes and spleen weights, and 

no significant difference in weight of 

kidney compared to the control 

group. Aqueous extract of Sage and 

Neem and their mixture exhibited 

significantly increase in Hb, RBC, 

PCV, WBC and MCHC values and 

significant decrease in MCH and 

MCV values compared to control 
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group. It can be concluded that 

there were significant interactions 

between season and treatments on 

the growth performance, carcass 

traits and hematological parameters 

except the FI and RT parameters.  

Conclusively, the present study sug-

gests that the dietary leaf extract 

has performed a good nutritional 

supplement by enhancing growth 

performance and health guidelines 

of APRI growing rabbits against 

stressful conditions especially dur-

ing summer season. 

Keywords: Growing rabbit; Salvia 

officinalis L.; Azadirachta indica L.; 

growth performance; carcass traits, 

hematological parameters.
 

ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  
INTRODUCTION: 

Raising rabbits for meat has gone a long way toward addressing the 

worldwide meat crisis, and it is the third-largest meat production business in 

terms of importance, behind beef and chicken. Rabbit meat is also of high 

quality, high in protein, and low in fat and calories (Trocino, 2019). Egypt 

was the world's fourth largest producer of rabbit meat in 2017, according to 

the Food and Agriculture Organization. In that year, its production was pre-

dicted to be 62,262 tons counting 3.8 % of global production (FAO, 2019). 

The temperature of earth has risen (warmed) in the last century by almost 

0.74°C, according to an IPCC (2019) assessment, with the 1990s and 2000s 

being the warmest on record. High ambient temperature combined with high 

air humidity has been shown to produce pain and increase stress levels in 

animals, resulting in a decrease in physiological and metabolic activity (Ga-

naie et al., 2013; Younis et al., 2018).  

Because rabbits have few functional sweat glands, prolonged exposure 

to high ambient temperatures can cause chronic heat stress (Ondruska et al., 

2011), which is linked to slowed growth. As a result, the rabbit industry suf-

fers huge financial losses (Cui et al., 2016). Kumar et al. (2011) revealed 

that prolonged rabbits to temperature stress cause an oxidative stress by in-

creasing free radicals. Also, according to Akbarian et al., (2016), heat-

induced stress is linked to oxidative stress, in which the free radicals pro-

duced result in considerable amounts of their metabolites. Heat stress, being 

a major environmental stressor that is unfavorable to animal husbandry 

worldwide (Sejian et al., 2018) is also disadvantageous to rabbit production. 

Rabbits are particularly sensitive to heat stress owing to their lack of func-

tional sweat glands (Marai et al., 2002). Various natural feed additives have 

been used to mitigate the negative effects of heat stress on rabbit growth, 

immunity, redox state, and inflammation for safe, practical, long-term, and 

low-cost ways (Wang et al., 2017; Abdelnour et al., 2019).  

Currently, research is concentrating on managerial and dietary solu-

tions to help animals better endure heat stress and preserve their health and 

production (Sheiha et al., 2020). Chauhan et al., (2014) reported that sup-
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plementation of natural antioxidant rich feed additives can mitigate the neg-

ative effects of heat stress in sheep by the successful reduction in expression 

of inflammatory genes in muscles along with reduced rectal temperature, 

respiration rate as well as maintenance of feed intake under heat stress. Sal-

via officinalis L. (sage) is an important antioxidant, anti-diabetic, anti-

inflammatory, and anti-microbial agent, according to Grdiša et al., (2015) 

and Jakovljević et al. (2019) and portions of the plant, such as leaves and 

branches, are high in phenolic components (caffeic, vanillic, ferulic, and 

rosmarinic acids), flavonoids (luteolin, apigenin, and quercetin) and volatile 

chemicals (Shan et al., 2005). Simonová et al. (2020) found that the first 

10–15 days after weaning are the most critical for rabbits, and that using 

natural compounds like sage extract to prevent post-weaning alimentary dis-

turbances, maintain rabbit health, and stabilize the breeding economy is one 

possible way to improve rabbit husbandry and productivity. According to 

Szabóová et al., (2008), the Salvia officinalis extract had an antimicrobial 

and anticoccidial effect on bacteria in rabbit's intestinal tracts. Sage admin-

istration had a positive effect in rabbits by increasing consumption and 

weight gain as phagocytic activity. Salla et al. (2020) studied the admin-

istration of aqueous extract of sage and marjoram plants on chronic kidney 

patients and found an increase in Hb, RBCs, WBCs and Plts near the normal 

values compared to the control. Patients who consumed the mix of aqueous 

extract of herbs recorded the best increase in WBCs and RBCs values.  

Azadirachta indica A. Juss, known as neem in vernacular, belongs to 

the family meliaceae and is widely distributed in Asia, Africa and other 

tropical parts of the world (Sombatsiri et al., 1995). Because of its many 

benefits and ability to treat a variety of diseases, neem is also known as "a 

tree for solving world problems" (Kumar and Navaratnam, 2013). The pres-

ence of considerable quantities of alkaloids, phenolic chemicals, flavonoids, 

terpenoids, steroids, and carotenoids in all portions of the neem plant gives 

the neem plant important antioxidant, antibacterial, and anti-inflammatory 

properties (Dash et al., 2017). Flavonoids in neem leaves, inclusive of 

nimbin, are considered effective antioxidants that minimizing the production 

of reactive oxygen species (Naik et al., 2014). In addition to endoperoxides 

and enzymes such as protein kinase and phosphodiesterase, all of which are 

involved in inflammation (Batista et al., 2018). Paul et al., (2020) showed 

that supplemented broiler chickens with neem leaf extract as alternative to 

antibiotic growth promoter improved growth performance and reduced pro-

duction cost. The beneficial influences of neem leaves on growth perfor-

mance and hematological parameters (Nodu et al., 2016) and carcass char-

acteristics were also reported in chickens (Landy et al., 2011). 
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Therefore, this current study was undertaken to investigate the amelio-

rating effects of oral administration of Sage and Neem water extracts, single 

or combined, on reducing the impacts of heat stress on growth performance, 

Caracas traits and hematological indices of APRI growing rabbits in sum-

mer season versus winter with different conditions. 
 

MATERIALS AND METHODS: 
 

The experimental work of the present study was carried out at El-

Sabahia Poultry Research Station (Alexandria), Animal Production Re-

Search Institute, Agricultural Research Center, Ministry of Agriculture, 

Egypt during summer and winter seasons.  

A total number of 80 APRI growing rabbits were used during 35-84 

days of age in two trails of growth (40 rabbit's/each). These trials were run 

during summer 2017 (July - August) and winter 2018 (January - February). 

A total number of 40 APRI rabbits at 5 weeks age and average weight 580-

620 g were randomly allotted into four equal experimental groups (n = 10). 

The first group was used as a control; the second group received daily 200 

mg /kg body weight of aqueous extract of Sage (SAE) dried leaves by oral 

administration. Third group received daily 50 mg/kg body weight of aque-

ous extract of Neem (NAE) dried leaves. The fourth group received daily 

mixture (SNAE) of both above extracts in the same dose for consecutive 8 

weeks. Rectal temperature (RT) is an indicator of thermal balance and can 

be used to assess severity of thermal environment (Rejeb et al., 2016). Rab-

bits were housed in one galvanized wire cages (50×45×40 cm). Pelleted 

form of feed and water were offered ad libitum throughout the experimental 

period during. Diets were formulated as shown in Table (1) according to 

NRC, (1977). 

The study building was open air with electric exhaust fans on the side 

walls. Indoor climatic conditions, changes in ambient temperature (AT,
 

C) 

and relative humidity (RH, %) were daily recorded at 8:00 am and 2:00 pm 

inside the rabbit's room using electronic digital thermo-hygrometer. Maxi-

mum and minimum temperature (C) and relative humidity (RH %) and 

temperature-humidity index (THI) and weekly condition changes, during the 

experimental periods, for both seasons are shown in Table (2) and           

Figure (1).  

The relationship between ambient temperature and relative humidity 

was termed temperature-humidity index (THI) were calculated according to 

Marai et al. (2001): 
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 Table (1): Ingredients and chemical composition of the experimental diets 

fed to growing APRI rabbits (35-84 day of age).  

Ingredients % Determined and Calculated Composition 

Berseem hay 40.0 Dry matter (DM)
2
, % 89.67 

Yellow corn 10.0 Crude protein (CP)
2
, % 17.18 

Barley 13.0 Crude fiber (CF)
2
, % 13.05 

Wheat bran 15.0 Ether extract (EE)
2
, % 3.41 

Soybean meal 17.5 Nitrogen free extract (NFE)
3
, % 56.03 

Molasses 3.0 Ash
2
, % 10.33 

Di-calcium phosphate 0.8 Digestible energy (DE)
3
 Kcal/Kg 2519 

Sodium chloride 0.3 Calcium
 3
, % 0.83 

Vit+ Min Premix
1
 0.3 Available phosphorus

3
, % 0.31 

DL-Methionine 0.1 Methionine
3
, % 0.36 

  Total sulphur amino acid 
3
, % 0.68 

Total 100 Lysine
3
, % 0.98 

1
Vit+Min mixture provides per kilogram contains: Vit A 6000 IU; Vit D3 450 

IU; Vit E 40 mg; Vit K3 1 mg; Vit B1 1 mg; Vit B2 3 mg; Vit B3 180 mg; Vit B6 39 

mg; Vit B12 2.5 mg; Pantothenic acid 10 mg; biotin 10 mg; folic acid 2.5 mg; cho-

line chloride 1200 mg; Manganese 15 mg; Zinc 35 mg; Iron 38 mg; Copper 5 mg; 

Selenium 0.1 mg; Iodine 0.2 mg; Selenium 0.05 mg.
  

2
Analyzed values according to AOAC (1995). 

 
3
Calculated values according to NRC (1977).  

     DE calculated according to Cheeke (1987). 

     DE=4.36-0.0491*NDF%, NDF%=28.92+0.657*CF%. 

 

THI = db 

C – [(0.31 – 0.31 × RH) × (db 


C – 14.4)] 

Where, db 

C = dry bulb temperature in centigrade and RH = relative hu-

midity %. The THI values classified as follow:  

>27.8= absence of heat stress, 27.8 - >28.9 moderate heat stress, 28.9 - 

>30.0= server heat stress and 30.0 and more = very sever heat stress. 
  

Preparation of Crude Herbal Extracts: 

Aqueous leaf extract of  Neem: 

 The leaves of Neem (Azadirachta indica) were cleaned and dried us-

ing hot air oven at 55 

C for 6 h and then they were crushed into powder 

used for preparation of aqueous crude extract according to the procedure 

previously described by Sithisarn, et al. (2006) with some modification. 

Briefly, the dried powder of Neem leaves were boiled with distilled water 

(plant: water = 1 : 20, w/v) for 6 h and then filtered. The filtrate was evapo-

rated to dryness in a vacuum evaporator to yield the aqueous crude extract 

of Neem leaf. 
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Aqueous leaf extract of Sage: 

Leaves of sage (Salvia officinalis) were taken and washed by distilled 

water and cut into small pieces and grinded. Fifty grams of grinded sage 

then mixed with 250 ml of double distilled water in Erlenmeyer flask and 

the mixture was boiled for 5 minutes. Then the aqueous sage extract was 

cooled and filtrated with filter papers to obtain clear extracts (Barbinta-

Patrascu et al., 2013). 
 

Data Collection: 

Rabbits used in this study were reared under the same environmental 

and management conditions during experimental period. Changes in live 

body weight (BW), feed intake (FI) and water intake (WI) were recorded. 

Daily weight gain (DBWG) and feed conversion ratio (FCR) were calculat-

ed. The RT was measured according to the method described by Hassan et 

al. (2011) for rabbits. 

During experimentation, blood samples were weekly withdrawn from 

the ear vein of rabbits in heparinized tubes. Blood constituents, hemoglobin 

concentration (Hb) was determined by Tietz (1982), red blood cells (RBC’s) 

and white blood cells (WBC’s) were counted according to the method of 

Helper (1966), and Hawkeye and Dennett (1989), packed cell volume (PCV, 

%) was recorded directly according to Wintrobe (1965). The mean cell vol-

ume (MCV), the mean cell Hemoglobin (MCH), and the mean cell Hemo-

globin concentration (MCHC) were referred as absolute value: 

MCV (µ
3
 /RBC) = Hematocrite (%) × 10 / Number of RBC's. 

MCH (µg) = Hemoglobin concentration (g/dl) × 10 / Number of RBC's  

MCHC (%) = (Hemoglobin (g/dl) / Hematocrite %) × 100. 

At the end of the experiment, four rabbits / each group were randomly 

chosen for slaughter. Rabbits were fasted for 12 hours before slaughtering, 

and then they were weighed individually as pre-slaughter weight. Rabbits 

were slaughtered by cutting the jugular vein. After complete bleeding, they 

were weighed, skinned and eviscerated. Carcass, liver, kidneys, heart, testes 

and spleen were immediately weighed.  

 

Statistical analysis: 

Collected data were expressed as means + SD and statistical analysis 

of obtained data was performed by ANOVA (SAS, 2002). Data of growing 

rabbits were analyzed by a two-way model studying the main effect of 

treatment and season and their possible interaction. Student Newman Kelus 

test was used to detect significant differences among the group means.  

Data were presented based on main effects and when the interaction 

was significant. 
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RESULTS AND DISCUSSION  
 

Temperature humidity index (THI) values: 

 Data presented in Table (2) and Fig. (1) demonstrated that the calcu-

lated THI values were ranged between 31 and 33 during summer (2017) 

conditions in Egypt, revealing very sever heat stress conditions according to 

Marai et al. (2002). The thermo-neutral zone (TNZ) for rabbits is around 18 

to 21

C (Marai et al. 2001). The upper critical temperature for rabbit at rest 

is 27 to 28 

C. The overall mean of THI values during this study indicated 

that growing rabbits were exposed to very severe heat stress conditions dur-

ing this period of season. 

The summer months of Egypt, particularly in July and August, provide 

warm subtropical environmental conditions. The average of ambient tempera-

ture (AT) and THI values reported in Table (2) indicated that the rabbit under 

summer condition was exposed to long-term of very severe heat stress. Expo-

sure of rabbits for long-term to such stress condition can cause physiological 

and biological harm (Imbabi et al., 2021) due to negative impacts by summer 

heat stress. Continuous exposure of rabbits to extremes of heat leads to disrup-

tions in homeostatic mechanisms, thereby causing damages to various organs 

and their functions (Farghly et al., 2021). 

 
   Table 2. Average ambient temperature (AT,C), relative humidity (RH, %) and 

temperature-humidity index (THI) during the experimental period. 

Items 
Summer 2017 Winter 2018 

July August January February 

AT (

C) 35 32 20 21 

RH (%) 75 76 81 83 

THI 33 31 22 21 

     

Fig.1. Calculated temperature-humidity index (THI) throughout the experimental period in 

summer (July 2017-August 2017) and winter (January 2018-Febrary 2018) seasons. 
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 Growth performance and rectal temperature of growing APRI rabbits:  

The effect of aqueous extract of Sage (SAE) and Neem (NAE) ex-

tracts and their combinations (SNAE) on APRI growing rabbits during 

summer and winter seasons and the interaction between treatment and sea-

son on the growth performance were illustrated in Table (3). Regardless of 

treatment effect, growing rabbits had better performance in growth during 

winter than summer season. The data showed significant increase in IBW, 

FBW, DBWG and FI and significant decrease in WI and RT values during 

winter compared to summer season. Moreover, the FCR values showed that 

a growing rabbit had significantly better performance during winter than 

summer season. Regardless of season effect, treatment with SAE, NAE and 

SNAE significantly improved the growth performance of growing rabbits. 

 

Table (3): Effect of season, treatment with SAE and NEA aqueous extracts 

and their mixture (SNAE) on growing rabbit's initial body weight 

(IBW), final body weight (FBW), feed intake (FI), daily body weight 

gain (DBWG), feed conversion ratio (FCR) water intake (WI) and 

rectal temperature (RT) under summer and winter conditions. 
Items IBW 

(g) 

FBW 

(g) 

DBWG 

(g/r/d) 

FCR 

(g/g) 

FI 

(g/ kg/d) 

WI  

(ml /kg/d) 

RT 

(

C) 

Effect of season (S) 

Summer 598.4
b
 1750.2

b
 23.24

b
 4.10

a
 86.81

b
 62.09

a
 39.24

a
 

Winter 628.9
a
 1949.7

a
 26.86

a
 3.81

b
 94.85

a
 52.78

b
 38.12

b
 

Effect of treatment (T) 

Control 602.5 1685.8
c
 22.14

c
 5.14

a
 99.60

a
 60.02

a
 39.12

a
 

SAE 611.0 1904.1
a
 26.01

a
 3.47

c
 85.16

c
 56.49

bc
 38.68

b
 

NEA 612.0 1843.2
b
 24.85

b
 4.04

b
 93.03

b
 58.13

ab
 38.56

bc
 

SNAE 629.1 1908.4
a
 26.13

a
 3.57

c
 87.26

c
 55.09

c
 38.37

c
 

SEM 63.2 76.93 1.143 0.308 5.21 3.011 0.259 

P values 

 (S) 0.0344 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 

 (T) 0.6024 0.0001 0.0001 0.0001 0.0001 0.0059 0.0001 

 S×T 0.8148 0.7292 0.3409 0.4734 0.0455 0.8660 0.0199 

Symbols a, b, c declare that means of data within the same column with common letter(s) 

are not significantly different (P<0.05). 

 

No significant difference was found for IBW as a result of treatment 

effects (Table 3). Administration of growing rabbit with SAE and NAE and 

their combination caused significant increase in the final body weight 

(FBW) and daily body weight gains (DBWG) and significantly decrease in 

feed efficiency, feed intake (FI), water intake (WI) and rectal temperature 

(RT) compared to control group. Feed intake and feed efficiency did not   

differ significantly between SAE and SNAE groups (Table 3). No signifi-
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cant differences were shown between season and treatment interaction for 

all growth performance traits in this study except the FI and RT parameters 

(Table 3). 

Simonová et al., (2020) revealed that the first 10–15 days during the 

weaning period are the most critical period for rabbits and to achieve better 

production in rabbit husbandries, one possible way is the use of natural 

compounds, such as sage extract for preventing post-weaning alimentary 

disturbances, maintaining the rabbit's health, and stabilizing the economy of 

breeding. Our results were in agreement with Szabóová et al., (2008) who 

concluded that the Salvia officinalis (sage) extract had an antimicrobial ef-

fect on bacteria in the intestinal tract of rabbits and anticoccidial effect. 

They added that sage administration had a positive effect in rabbits by in-

creasing the consumption and weight gain as phagocytic activity. Also, Paul 

et al., (2020) reported that dietary supplementation of neem (NLE) leaf ex-

tracts improved growth performance and reduced production cost in broiler 

chickens. They added that the body weight gain in NLE fed chickens could 

be possibly due to the diversified effect of NLE on intestinal microflora, and 

the presence of macro- and micro-minerals in A. indica leaves (Ansari et al., 

2012). Imbabi et al., (2021) showed that daily whole-pomegranate extract 

(WPE) supplementation counteracted the negative effect of heat stress on 

control rabbit performance and improved final rabbit weight gain and FCR. 

Moreover, it has been demonstrated that supplementing diets with Moringa 

dry leaves or mixture of Moringa leaves and rosemary leaves can improve 

growth performance, nutrient digestibility and antioxidant status of rabbits 

under heat stress conditions (Helal et al., 2017). 
 

Carcass traits of growing APRI rabbits: 

The treatment effects of APRI growing rabbits with aqueous extracts 

of sage (SAE) and neem (NAE) plants and their combinations (SNAE) dur-

ing summer and winter seasons and the interaction between treatment and 

season on carcass traits are presented in Table (4).  

The data showed a highly significant increase of carcass, liver, heart, 

kidney and testes weights and a significant decrease of spleen weight during 

winter season compared to summer one. Regardless season effects, a highly 

significant increase in rabbit body weight, carcass, liver and testes and a 

significant increase in heart and spleen weights were observed as a result of 

treatment of growing rabbits with SAE, NAE and SNAE, and no significant 

different change in the weight of kidney compared to untreated group (Table 

4). There were significant interactions between season and treatment only 

on liver, heart and testes weights. 
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Table (4): Effect of season, treatment with SAE and NEA aqueous extracts 

and their mixture (SNAE) on growing rabbit's body weight (BW), 

carcass, liver, heart, kidney, testes and spleen weights during 

summer and winter seasons 

Symbols a, b, c declare that means of data within the same column with common letter(s) 

are not significantly different (P<0.05). 

 

The present results are in agreement with Paul et al. (2020) who re-

ported that dietary supplementation of neem (Azadirachta indica) leaf ex-

tracts improved growth performance and had beneficial influences on car-

cass characteristics (Landy et al., 2011) in broiler chickens. Also, Ansari et 

al. (2012) found better dressing percentages in birds fed with herbal plant 

diets than control. In contrast, Elangovan et al. (2000) found no effects of 

neem extracts on carcass characteristics. 
 

Hematological parameters:  

Data in Table (5) revealed the effect of treated APRI rabbits with 

aqueous extract of sage (SAE) and neem (NAE) plants and their mixture 

(SNAE) on the hematological parameters during summer and winter sea-

sons. Highly significant differences were detected for all hematological pa-

rameters under study as a result of season exchange and treated growing 

rabbits with SAE, NAE and their mixture except the MCV, which insignifi-

cantly deferent by season. Regards to season, the treatment with SAE, NAE 

and their mixture caused highly significant increase in Hb, RBC, PCV, 

WBC and MCHC values and highly significant decrease in MCH and MCV 

values compared to control group. Treated growing rabbits with SNAE 

caused the highest significant improvement in the hematological parameters  
 

Items BW 

(g) 

Carcass 

(g) 

Liver 

(g) 

Heart 

(g) 

Kidney 

(g) 

Testes 

(g) 

Spleen 

(g) 

Effect of season (S) 

Summer 1791.3
b

 958.2
b

 56.83
b

 6.20
b

 10.94
b

 7.01
b

 1.82
a

 

Winter 2068.1
a

 1159.9
a

 96.92
a

 6.86
a

 13.56
a

 8.69
a

 1.61
b

 

Effect of treatment (T) 

Control 1786.3
b

 937.6
c

 60.06
c

 5.94
 b

 11.38 5.90
d

 1.55
b

 

SAE 1991.9
a

 1110.9
a

 82.13
ab

 6.90
a

 12.68 8.73
b

 1.78
a

 

NEA 1928.3
a

 1046.4
b

 75.65
b

 6.41
ab

 12.63 7.58
c

 1.74
ab

 

SNAE 2012.5
a

 1141.3
a

 89.65
a

 6.88
a

 12.32 9.21
a

 1.75
ab

 

SEM 95.4 61.4 8.17 0.559 1.58 0.340 0.221 

P values 

(S) 0.0001 0.0001 0.0001 0.0029 0.0001 0.0001 0.0122 

(T) 0.0003 0.0001 0.0001 0.0061 0.3461 0.0001 0.0450 

S×T 0.9999 0.9485 0.0008 0.0269 0.4082 0.0006 0.7369 
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Table (5): Aqueous extract effects of sage and neem and their mixture on 

growing rabbit's hemoglobin (Hb), red blood cells (RBC), 

packed cell volume (PCV), white blood cells (WBC), mean cell 

Hemoglobin (MCH), mean cell volume (MCV) and mean cell 

Hemoglobin concentration (MCHC) during under summer and 

winter conditions 
Items Hb 

(mg/100ml) 

RBC 

(×10
6
) 

PCV 

(%) 

WBC 

(×10
3
) 

MCH 

(%) 

MCV 

(%) 

MCHC 

(%) 

Effect of season (S) 

Summer 11.44
b
 4.18

b
 32.8

b
 7.93

a
 30.21

a
 80.16 34.84

a
 

Winter 12.42
a
 4.77

a
 38.6

a
 7.05

b
 26.28

b
 81.80 32.19

b
 

Effect of treatment (T) 

Control 10.97
c
 4.00

d
 34.6

d
 6.50

c
 29.52

a
 86.88

a
 31.82

b
 

SAE 12.28
a
 4.66

b
 36.2

b
 7.92

a
 27.65

b
 78.42

c
 34.07

a
 

NEA 11.93
b
 4.30

c
 35.2

c
 7.36

b
 29.26

a
 82.60

b
 34.04

a
 

SNAE 12.52
a
 4.93

a
 36.8

a
 8.18

a
 26.55

b
 76.02

c
 34.14

a
 

SEM 0.79 0.523 1.22 0.95 2.840 8.96 2.06 

P values 

(S) 0.0001 0.0001 0.0001 0.0001  0.0001  0.2067 0.0001 

(T) 0.0001 0.0001 0.0001  0.0001  0.0001 0.0001 0.0001 

S×T 0.1118 0.7589 0.6943 0.3468 0.9961 0.7276 0.0353 

Symbols a, b, c declare that means of data within the same column with common letter(s) 

are not significantly different (P<0.05). 

 

followed by SAE then NAE treatment (Table 5). The interaction between 

season and treatment had no significant effects on the hematological param-

eters under studied (Table 5). 

         According to Peters et al. (2011), the packed cell volume, hemoglobin 

and mean corpuscular hemoglobin are major indices for evaluating circulato-

ry erythrocytes, and are significant in the diagnosis of anemia and also serve 

as useful indices of the bone marrow capacity to produce red blood cells as 

in mammals (Awodi et al., 2005; Chineke et al., 2006). Our results are in 

agreement with Paul et al. (2020) who reported that dietary supplementation 

with neem (Azadirachta indica) leaf extract in broiler chickens caused a 

beneficial influences on hematological parameters, similar results were also 

found by Nodu et al. (2016) and Nayaka et al. (2013). 

A good physiological status of poultry can be evaluated based on he-

matological parameters and their values are varied due to variation of die-

tary supplements (Khan and Zafar, 2015). Various studies found that Neem 

leaf extract feeding can significantly change the hematology of poultry (Na-

yaka et al., 2013). On the other hand, Nodu et al. (2016) did not observe any 

significant difference in hematological parameters between control and 

neem treated groups. They suggested that no affect stress for neem on blood 
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cell formation, constituents, and their function. However, Sarker et al. 

(2014) found a significantly increase only on WBC parameter in broilers 

treated with 1% neem leaves at day 42. 

Salla et al. (2020) investigated the effect of aqueous extract of sage 

(Salvia Officinal) and marjoram (Origanum Majoranum) on advanced 

chronic kidney patients. They found that the treated groups had an increase 

in Hb, RBCs, WBCs and Plts near to the normal values of the control. The 

best increase in Hb was in patients consumed sage (5 g) aqueous extract, 

followed by patients which consumed sage (10 g) aqueous extract. Patients 

who consumed the mix of aqueous extract of herbs recorded the best in-

crease in WBCs and RBCs values. Regarding hematological data, we can 

deliver an interpretation that both sage and neem extracts have a stimulatory 

effect on hematopoiesis in the bone marrow; reduce hemolysis in circulation 

or both effects. 

Conclusively, the present study suggests that the dietary leaf extract 

has performed a good nutritional supplement by enhancing growth perfor-

mance and health guidelines of APRI growing rabbits against stressful con-

ditions especially during summer season. 
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المائي لاوراق المزماريت والنيم علي صفاث النمى حأثيز المسخخلص 

والذبيحت والصفاث الهيماحىلىجيت لارانب الابزي الناميت ححج ظزوف 

 مىسمي الصيف والشخاء
 

يسزي السيذ البىلقيني
1

، مزفيج انىر منصىر
1

، غادة عبذالحميذ طبل
1

، حنان مىسي 

ربيع
2

، كامل ابزاهيم كامل
2

 

 يصز -غُطا  -  صايعت غُطا -كهٍت انعهىو-ٌقسى انحٍىا -1

 يصز -صٍشة  -يزكش انبحىد انشراعٍت  -يعهذ بحىد الاَخاس انحٍىاًَ -2
 

وراق َباحً لا انًائً انًسخخهص حُاول حأرٍز دراست هى انذراست هذِ يٍ انهذف

وبعط انًعاٌٍز  انذبٍحت وخصائص الاداء الاَخاصً عهى انًزيارٌت وانٍُى

حى اصزاء . وانشخاء انصٍف يىسًً ظزوف ححج نلاراَب انُايٍت انهًٍاحىنىصٍت

 حضزبخٍٍٍ احذهًا فً فصم انصٍف والاخزي فً فصم انشخاء
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يٍ الاراَب انُايٍت انً اربع يضايٍع كم يضًىعت  44حٍذ حى حقسٍى كم حضزبت بعذد 

يٍ الاراَب انُايٍت يٍ َىع الابزي. انًضًىعت الاونً هً  14ححخىي عهً 

يهضى  54يهضى و 244انًقارَت بًٍُا انًضًىعت انزاٍَت وانزانزت حُاونج ٌىيٍا  انًضًىعت

يٍ انًسخخهص انًائً نكم يٍ اوراق انًزيارٌت وانًٍُى نكم كٍهىصزاو وسٌ صسى 

عهً انخىانً بًٍُا انًضًىعت انزابعت حُاونج انخهٍػ يٍ كلا انًسخخهصٍٍ بُفس 

 لال كم يٍ فصم انصٍف وانشخاء.اسابٍع خ 8انضزعاث. اسخًزث انًعايهت نًذة 

اظهزث انُخائش اٌ اداء الاراَب انُايٍت فً كم يٍ انصفاث الاَخاصٍت وانهًٍاحىنىصٍت 

وصفاث انذبٍحت كاٌ افعم ارُاء فصم انشخاء يقارَا بفصم انصٍف. اظهزث يقاٌٍس 

انحزارة وانزغىبت ودنٍم انحزارة و انزغىبت انً حعزض الاراَب انُايٍت ححج 

35انً  32اوحج درصت انحزارة يا بٍٍ انذراست انً اصهاد حزاري شذٌذ حٍذ حز


و 

درصت يًا اشار انً حعزض 33-31واٌ دنٍم انحزارة و انزغىبت حزاوط يا بٍٍ 

انصٍف يًا ٌسبب اظزار  مالاراَب انُايٍت انً اصهاد انحزاري عانً انشذة ارُاء فص

ص فسٍىنىصٍت وبٍىنىصٍت عهً الاراَب انُايٍت. اظهزث انُخائش اٌ انًعايهت بانًسخخه

انًائً لاوراق انًزيارٌت وانٍُى وخهٍطهًا بانضزعاث انًىصً بها ححسٍ فً وسٌ 

انضسى انُهائً ووسٌ انضسى انٍىيً انًكخسب ويعذل انخحىٌم انغذائً واَخفاض فً 

وسٌ انعهف انًأكىل وانًاء انًخُاول ودرصت حزارة انضسى وكذنك اظهز ححسٍ فً 

 رَا بانًضًىعت انًقارَت.صفاث انذبٍحت وانصفاث انهًٍاحىنىصٍت يقا

حهخص انُخائش اٌ اسخخذاو انًسخخهص انًائً لاوراق انًزيارٌت وانٍُى : الخىصيت

وخهٍطهًا بانضزعاث انًىصً خاصا ارُاء فصم انصٍف  حٍذ حعزظج الاراَب 

انُايٍت لاصهاد حزاري شذٌذ قذ حسٍ بذرصت يهحىظت يٍ الاداء الاَخاصً 

 وانفسٍىنىصً نلاراَب انُايٍت.

 
 


