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ABSTRACT 

The present research study was undertaken at the poultry unit of Agricultural University, Peshawar, 
Pakistan during 2010 to investigate the effect of different schedules of administration of water based infusion of 
Aloe vera gel, Allium sativum, Berberis lycium, Silybum marianum, Caram copticum and Trigonella foenum 
greacum on hematology of broiler chicks. 240, day-old broiler chicks were randomly divided into four groups 
designated as E, F, G and H receiving infusion (20 ml/L) on daily, alternative day, once after two days and once in 
three days basis, respectively. Each group was further divided into two sub-groups vaccinated and non-vaccinated 
for different treatments. Each sub group carried three replicates of 10 chicks each. All chicks were reared in 
separate pens for 35 days in an open sided house. Significant increase was observed in hemoglobin (7.75mg/dl) and 
packed cell volume (30.16%) level in group E while total leukocyte count remained unaltered. It was concluded that 
mixed infusion of the mentioned plants at the rate of 20 ml/L of drinking water on daily basis could be effectively 
utilized to improve hemoglobin and packed cell volume in broiler chicks. 
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INTRODUCTION  

Poultry farming is the most important sub sector of Agriculture throughout the world. Poultry industry in 
Pakistan, especially commercial broiler farming is expanding rapidly due to increased demand for poultry to 
overcome the deficiency of quality protein with considerable contribution to the economy of the country (Economic 
Survey of Pakistan, 2005).  Aloe vera is one of the oldest medicinal plants that was used for the treatment of skin 
diseases and also used in home made remedy. It has anti inflammatory effect (Davis and Shaheen, 1994) and healing 
properties (Jimenez et al., 1995). Aloe vera can be efficiently utilized to increase the activation capacity of 
macrophages in chickens (Djeraba and Quere, 2000). Antiviral properties have also been reported for Aloe gel (Saoo 
et al., 1996).  

Ajwain (Caram copticum) is one of the ancient medicinal plants has been used to cure cough. Aflatoxicosis 
can potentially be treated using ajwain in diet (Shruti et al., 2005). Jandaghi et al., (2004) observed that respiratory 
problems in guinea pigs were restored when ajwain was supplemented.  Berberry (Berberis lycium) containing 
berberine, a well known alkaloid, has marked antibacterial effects. The active ingredient of the berberry also helps in 
lipid metabolism in liver (Ryzhikova et al., 1999). Berberine possesses anti-diabetic effects, which is related to the 
property of stimulating insulin secretion and modulating lipids (Leng et al. 2004). It increases relative water intake 
in rats (Jahnke et al., 2006). 

Fenugreek (Trigonella Foenum – Greacum) is abundantly found in Pakistan especially in Northern Areas 
of Khyber Pakhtunkhwa. The lecithin and choline of the fenugreek help in metabolism of lipids compounds. 
Chronic administration of fenugreek seed extract reduced the anorexia in rats and also induced hyperinsulinemia as 
well as hypocholesterolemia (Petit et al., 1993). Garlic (Allium sativum) contains allicin, diallyl disulfide and diallyl 
trisulfide. The oil and odorous components of garlic are mainly concerned with cholesterol lowering properties in 
poultry (Qureshi et al., 1983). Feeding dietary garlic reduced cholesterol levels of broiler meat without altering 
growth of the chickens or feed efficiency (Konjufca et al., 1997). Lewis et al., (2003) reported increased weight gain 
due to the garlic supplemented feed in broilers. Garlic has marked effect on the hematological parameters in poultry 
(Ademola et al., 2004).  Milk thistle (Silybum marianum) has been widely studied and scientifically proven to be 
hepatoproctective and hepatorestorative (Mayer at al., 2005). It has immunostimulatory effect and has increased the 
immunity to infectious diseases (Wilasrusmee et al., 2002). Silymarin minimizes the adverse effects of aflatoxin and  
improve performance of broiler chicks (Tedesco et al., 2004).  
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Keeping in view these medicinal properties and significant growth and immune modulating effects of Aloe 
vera gel, Silybum marianum, Caram copticum, Berberis lycium, Trigonella foenum greacum and Allium sativum, a 
water based infusion was prepared and offered to broiler chickens at different time intervals to assess its influence 
on hematology.   

MATERIALS AND METHODS 

Present study was conducted at Poultry Research Unit of Agricultural University, Peshawar, Pakistan and 
was pre-approved by the departmental scientific board.  

Preparation of Infusion  

Medicinal plants (Aloe vera gel, Caram copticum, Allium sativum, Berberis lycium, Trigonella foenum-
greacum and Silybum marianum) were purchased from the local market and were mixed thoroughly in a non 
metallic container using various concentrations as given in Table I. For making the infusion the required 
concentrations of medicinal plants (10g Aloe vera gel, 2g Caram copticum, 5g Allium sativum, 1g Berberis lycium, 
30g Trigonella foenum greacum and 10g Silybum marianum) were soaked in one liter hot water in a non metallic 
container and kept overnight. The mixture was filtered and refrigerated for use in the experiment.  

Table I Mean haemoglobin (mg/dl) in broiler chicks receiving medicinal plants* infusion with different schedules of administration      
Range Group 

Min Max 
Mean +  SE 

E 6.50 9.00 7.75a±0.35 
F 6.00 8.00 6.70b±0.29 
G 5.50 7.50 6.80b±0.29 
H 6.50 7.00 6.75b±0.11 
Vaccination 
Vac 6.00 9.00 7.23±0.23 
Non-Vac 5.50 8.00 6.76±0.20 
Interaction  
E × Vac 8.00 9.00 8.33±0.33 
E × Non Vac 6.50 8.00 7.16±0.44 
F × Vac 6.00 7.00 6.50±0.28 
F × Non Vac 6.20 8.00 6.90±0.55 
G × Vac 7.10 7.50 7.26±0.12 
G× Non Vac 5.50 7.00 6.33±0.44 
H × Vac 6.50 7.00 6.83±0.16 
H × Non Vac 6.50 7.00 6.66±0.16 
Means in column with different superscripts are significantly different at α = 0.05 
*10g Aloe vera gel, 2g Caram copticum, 5g Allium sativum, 1g Berberis lycium, 30g Trigonella foenum greacum 
and 10g Silybum marianum. 

Experimental Design  

The experiment was adopted in two factorial completely randomized design i.e. 4 different schedules in 
ND, IB and IBD vaccinated and non-vaccinated birds. 240, day-old broiler chicks of approximately same weight and 
appearance were purchased from a local market and were randomly divided into four groups E, F, G and H. Each 
group had two sub-groups with three replicates (10chicks/replicate). Chicks in one sub-group in all groups were 
vaccinated against Newcastle disease, Infectious bronchitis and Infectious bursal disease. The infusion was given at 
the rate of 20 ml/L of drinking water on daily basis, alternate day, after every second day and on every third day to 
groups E, F, G and H, respectively. All the chicks were reared in separate pens in an open sided house under similar 
environmental conditions. The experiment was lasted for 35 days and relevant data were recorded throughout the 
experiment.   

Vaccination 

All the birds of one sub group of each group were vaccinated with ND and IB vaccine at day 6th and IBD 
vaccine at day 12th. The birds were administered with boosting dose of IBD at day 18th and ND at day 21st.  

Hematological Parameters 

Blood samples from all replicates with anticoagulant (EDTA) were collected from the brachial vein at the 
end of experiment and analyzed for hematological parameters including hemoglobin value through Sahelis 
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apparatus, PCV through hematocrit centrifuge and white blood cell (WBC) count through simple smear method as 
described by Benjamin (1978). 

Statistical Analysis of Data 

The data were statistically analyzed using standard procedure of analysis of variance, using two factorial 
randomized complete block design. The statistical package SAS (1988) was used for the data analysis.  

RESULTS AND DISCUSSION 

The research study was planned to explore the potentials of medicinal plants on hematology (Hb, PCV and 
TLC) of broiler chicks. The results obtained are presented and discussed as follows:  

Haemoglobin 

Significant differences among the treated groups were observed with Group E had greater Hb value 
compared to other treated groups (Table I). Our findings can be supported by Shalaby et al. (2006) who reported that 
Allium sativum increased all blood parameters which were significantly different from those of control. Erythrocyte 
count and hemoglobin content increased significantly in fish fed on diets containing garlic. The findings of the 
present study are also in line with Iranloye (2002) who reported significant increase in Hb level of rats fed with 
garlic at the concentration of 200mg/kg. Unlike our results Prasad et al. (2009) conducted an experiment on broiler 
chicks by feeding different level of garlic and observed non significant differences in Hb count. The results of the 
present study are also in contrast with Ademola et al. (2004) who worked on the mixture of garlic and ginger and 
found decrease in mean Hb value in broilers. Hb is an iron containing compound and is essential for performing 
various body functions properly. Decreased value of Hb results in anemia which when remained untreated results in 
death. Significant increase in the value of Hb may be linked with garlic used in the mixture, known to have effect on 
the production of erythropoetin that stimulated kidneys to promote the production of red blood cells and Hb. 

Packed Cell Volume  

Mean packed cell volume (PCV) in groups E, F, G and H are 30.16, 28.66, 28.83 and 26.50 % respectively 
(Table II). Significant differences among the groups and sub groups were observed. Group E showed highest 
percentage of PCV in comparison to other groups. Results of the present study are in agreement of Iranloye (2002) 
who used garlic in the diet of rats and reported significant increase in the PCV value.  

Table II      Mean PCV (%) in broiler chicks receiving medicinal plants* infusion with different schedules of administration      
Range Group 

Min Max 
Mean ± SE 

E 26.00 35.00 30.16a ±1.30 
F 25.00 31.00 28.66ab ±0.84 
G 25.00 31.00 28.83ab ±0.98 
H 23.00 29.00 26.50b ±0.99 
Vaccination 
Vac 28.00 35.00 30.00a ±0.59 
Non-Vac 23.00 31.00 27.08b ±0.75 
Interaction  
E × Vac 28.00 35.00 31.66±2.02 
E × Non Vac 26.00 31.00 28.66±1.45 
F × Vac 29.00 31.00 30.00±0.57 
F × Non Vac 25.00 29.00 27.33±1.20 
G× Vac 29.00 31.00 30.00±0.57 
G× Non Vac 25.00 31.00 27.66±1.76 
H × Vac 28.00 29.00 28.33±0.33 
H × Non Vac 23.00 27.00 24.66±1.20 
Means in column with different superscripts are significantly different at α = 0.05 
*10g Aloe vera gel, 2g Caram copticum, 5g Allium sativum, 1g Berberis lycium, 30g Trigonella foenum greacum and 10g 
Silybum marianum. 

Our results are confirmed by Effraim et al. (1999) who reported significant increase in PCV (%) in albino rats 
when treated with fenugreek. Our results are also strengthened by Mostafa et al. (2009) who observed significant increase 
in PCV value in fish treated with dried fenugreek seeds. The results of the present study are in opposition with Ademola et 
al. (2004) who worked on the mixture of garlic and ginger and found significant decrease in mean PCV value. Packed cell 
volume is also known as hematocrit value which literally means to separate blood. Packed cell volume consists of that 



Yasar Javed et al. Comparative efficacy of medicinal plants mixed infusion on hematology of broiler 
chicks… 

 

330 

portion of blood containg red blood cells. Its higher value results in a condition polycythemia and decreased value 
indicates anemia. In present study, significant increase in the hematocrit or PCV value in group E shows that medicinal 
plants have enhancing effect on the blood profile of broiler chicks when offered with aqueous infusion on daily basis. 
High hematocrit values may be linked with the garlic used in the mixture having an effect on increasing the Hb value 
which inturn may resluted in increased PCV value. 

Total Leukocyte Count       

Mean total leukocyte count (TLC) was 24333.33, 26333.33, 25166.67 and 22833.33cu/mm in groups E, F, 
G and H, respectively (Table III).  Data analysis showed non significant differences among the groups as well as 
between vaccinated and non vaccinated sub-groups. Numerically group F receiving medicinal plants infusion on 
alternate day showed greater number of total leukocyte count as compared to all other groups. Our results are 
supported by Rao et al. (1996) who reported no effect on TLC value in human and animals when treated with 
fenugreek. Our results are in agreement with Gowda and Sastry (1998) who observed that Milk thistle when fed to 
White Leghorn layers did not affect TLC values. Our findings are opposed by Aly et al. (2008) that reported 
significant increase in TLC value in fish when subjected to garlic administration. TLC are  known as first line of 
defence of the body and have effect on immune system by first acting against any antigen which tries to enter the 
body.  

Table III      Mean TLC (cu/mm) in broiler chicks receiving medicinal plants* infusion with different schedules of administration   
Range Group 

Min Max 
Mean ± SE 

E 19000.00 29000.00 24333.33±1429.84 
F 22000.00 34000.00 26333.33±1801.23 
G 22000.00 28000.00 25166.67±945.75 
H 20000.00 25000.00 22833.33±872.41 
Vaccination 
Vac 21000.00 29000.00 25083.33±743.23 
Non-Vac 19000.00 34000.00 24250.00±1135.68 
Interaction  
E × Vac 23000.00 29000.00 25666.67±1763.83 
E × Non Vac 19000.00 27000.00 23000.00±2309.40 
F × Vac 23000.00 28000.00 26000.00±1527.53 
F × Non Vac 22000.00 34000.00 26666.67±3711.84 
G× Vac 25000.00 28000.00 26333.33±881.91 
G× Non Vac 22000.00 27000.00 24000.00±1527.53 
H × Vac 21000.00 24000.00 22333.33±881.91 
H × Non Vac 20000.00 25000.00 23333.33±1666.67 
*10g Aloe vera gel, 2g Caram copticum, 5g Allium sativum, 1g Berberis lycium, 30g Trigonella foenum greacum 
and 10g Silybum marianum. 

CONCLUSION AND RECOMMENDATION 

 It was concluded from the present study that water based herbal infusion (10g Aloe vera gel, 2g Caram 
copticum, 5g Allium sativum, 1g Berberis lycium, 30g Trigonella foenum greacum and 10g Silybum marianum) at 
the rate of 20 ml/L of drinking water on daily basis can improve the hematological parameters (haemoglobin and 
packed cell volume) and immunity of broiler birds. 

 REFERENCES 

Ademola, S.G., G.O. Farinu, A.O. Ajayi and G.M. Babutunde. 2004. Growth, hematological and biochemical studies on 
garlic and ginger-fed broiler chicken. Moor. J. Agric. Res. 5(2): 122-128. 

Ajabnoor, M.A. 1990. Effect of Aloes on blood glucose levels in normal and alloxan diabetic mice. J. Ethnopharma. 28(2): 
215-220. 

Aly, S.M., N.M.A. Atti and M.F. Mohamed. 2008. Effect of garlic on the survival, growth, resistance and quality of 
oreochromis niloticus. J. Int’l. Symp. pp 277-296.  

Benjamin, M. 1978. Outline of Vet, Clinical Pathology. 3rd  Ed. The Lowa State Univ. Press, Lowa, USA. 

Davis, A.L. and E.T. Shaheen. 1994. Anti-inflammatory and wound healing properaties of manose-6-phosphate, a 
constituent of Aloe vera. J. Nat. Educ. 26(6): 259-265. 



Sarhad J. Agric. Vol.28, No.2, 2012 

 

331 

Djeraba, A. and P. Quere. 2000. In vivo macrophage activation in chickens with Acemannan, a complex carbohydrate 
extracted from Aloe vera. Int’l. J. Immunopharma. 22(5): 365-372. 

Effraim, K.D., H.A. Salami and P.A. Nwafor. 1999. The effect of aqueous seed extract of Trigonella foenum graecum 
(Fenugreek) on haematogical parameters in albino rats. Afric. J. Biomed. Res. 2 (1): 47-51. 

Feltwell, R. and S. Fox. 1979. Practical Poultry Feeding. English Language Book Soc, UK. pp 92-105. 

Govt. of Pakistan. 2005. Economic Survey of Pakistan. Ministry of  Food. Agric. Livest. Islamabad. pp 25-28. 

Gowda, S.K. and V.R.B. Sastry. 1998. Milk Thistle seed in animal feeding-scope and limitation. Asian-Aust. J. Anim. Sci. 
13(5): 720-728. 

Iranoloyle, B.O. 2002. Effect of chronic garlic feeding on some haematological parameters. Afric. J. Biomed. Res. 1(1): 
81-82. 

Jahnke, G.D., C.J. Price, M.C. Marr, C.B. Myers and J.D. George. 2006. Developmental toxicity evaluation of berberine in 
rats and mice. Birth. Res. Dev. Reprod. Toxicol. 77(3):195-206. 

Jandaghi, P., S. Kiani and L. Hasanzadeh. 2004. Antitussive effect of Carum copticum in guinea pigs. J. Ethnopharma. 97 
(1): 79-82. 

Jimenez, M.L., H.S. Lopez and G.M. Trigos. 1995. The use of Aloe vera in the treatment of teat injuries in dairy cattle. J. 
Vet. Mexicol. 26(3):271-275 

Konjufca, V.H., G.M. Pesti and R.I. Bakalli. 1997. Modulation of cholesterol levels in broiler meat by dietary garlic and 
copper. J. Poult. Sci. 76(1): 1264-1271. 

Leng, S.H., F.E. Lu and L.J. Xu. 2004. Therapeutic effects of berberine in impaired glucose tolerance rats and its influence 
on insulin secretion. J. Acta. Pharma. Sin. 24(4):496-502. 

Lewis, M.R., S.P. Rose, A.M. Mackenzie and L.A. Tucker. 2003. Effect of dietary inclusion of plant extract on the growth 
performance of male broiler chicken. J. Brit. Poult. Sci. 20(9): 78-82. 

Mayer, K.E., R.P. Myers and S.S. Lee. 2005. Silymarin treatment of viral hepatitis a systematic review. J. Gastronterol. 
Hepatol. 21(1): 275-280. 

Mostafa, A.A.Z.M., M.H. Ahmad, A. Mousallamy and A. Samir. 2009. Effect of using dried fenugreek seeds as natural 
feed additives on growth performance, feed utilization, whole-body composition and Entropathogenic aeromonas 
Hydrophila-challinge of Monsex Nile Tilapia O. Niloticus (L) Fingerlings. Aust. J. Basic. Appld. Sci. 3(2): 1234-
1245. 

Petit, P., Y. Sauvaire, G. Ponsin, M. Manteghetti, A. Fave and G. Ribes. 1993. Effect of a fenugreek seed extract on 
feeding behaviour in the ratmetabolic endocrincorrelates. Pharmacol Biochem. Behav. Laboratoire de 
Pharmacologie, CNRS URA 599, Faculte de Md, Montpellier, France. 45(2): 369-374. 

Prasad, R., M.K. Rose, M.Virmani, S.L. Garg and J.P. Puri. 2009. Effect of Garlic (Allium sativum) supplementation on 
haematological parameters in chicken (Gallus domesticus). J. Indian Anim. Res. 43(1): 66-71. 

Qureshi, A.A., Z.Z. Din, N. Abuirmeileh, W.C. Burger, Y. Ahmad  and C.E. Elson.  1983. Suppression of avian hepatic 
lipid metabolism by solvent extracts of garlic impact on serum lipids. J. Nut. 113(9):1746-1755. 

Rao. U., B. Sesikeran, P.S. Rao, A.N. Naidu, V.V. Rao and E.P. Ramachandran. 1996. Short term nutritional and safety 
evaluation of fenugreek. J. Pharm. Nut. 16(1): 1495-1505. 

Ryzhikova, A., R.R. Farkhutdinov, S.V. Sibiriak and S. Zagidullin. 1999. The effect of aqueous extracts of hepatotropic 
medicinal plants on free-radical oxidation processes. J. Eksp.  Klin. Farmakol. 62(2):36-38. 

Saoo, K., H. Miki, M. Ohmori and W.D. Winters. 1996. Antiviral activity of aloe extracts against cytomegalovirus.  J. 
Phyto. Res. 10(4): 348-350. 

SAS Institute. 1988. SAS User’s Guide: Statistics. SAS Instt. Inc., Cary, NC. 

Shalaby, A.M.Y.A., Khattab and A.R.M. Abdel. 2006. Effects of garlic (Allium sativum) and chloramphenicol on growth 
performance, physiological prameters and survival of Nile tilapia (Oreochromis niloticus) J. Venom. Anim. 
Toxins incl. Trop. Dis. 12(2): 172-201. 

Shruti, S.H., N.H. Sachin and A. Sharma. 2005. Aflatoxin inactivation using aqueous extract of ajwain (Trachyspermum 
ammi) seeds. J. Food. Sci. 70(1): 29-34. 

Tedesco, D.S. Steidler, S. Galletti, M. Sonzogni and O. Ravarotto. 2004. Efficacy of silymarin-phospholipid complex in 
reducing the toxicity of aflatoxin B1in broiler chicks. J. Poult. Sci. 83(11):1839-1843. 

Wilasrusmee, C., S. Kittur, G. Shah, J. Siddiqui, D. Bruch, S. Wilasrusmee and D.S. Kittur. 2002. Immunostimulatory 
effect of Silybum marianum (Milk thistle) extracts. J. Med. Sci. Monit. 8(11) 439-443. 


