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ABSTRACT 
 

The experiment was carried out with the aim of studying the 
influence of L-carnitine on growth performance and some blood 
parameters of growing New Zealand White (NZW) rabbits. This 
experiment was carried out at the Intensive Rabbit Production Unit, 
belonging to Agriculture Studies and Consultation Center, Faculty of 
Agriculture, Ain Shams University, on 50 weaned male rabbits, four 
weeks of age and 442.5 gm average live body weight. Rabbits were 
randomly distributed into two comparable groups of 25 animals each 
and housed in individual cages provided with continues feeder and 
automatic waterer facilities during the experimental period, which 
lasted for 8 weeks. The basal diet (commercial pellets) was fed to the 
control group (I) without L-carnitine supplementation, while the group 
(II) was orally administrated with 40 mg L-carnitine / kg body weight 
/ day. Results showed that rabbits in group (II) were significantly 
(P≤0.005) heavier in body weight than those of control group. L-
carnitine increased (P≤0.05) number of red blood cells (RBCs), white 
blood corpuscles (WBCs), hemoglobin concentration (Hb) and 
hematocrit (PCV %) as compared with control group. Treatment with 
L-carnitine significantly increased (P≤0.05) blood plasma vitamin E 
level as compared with control group. While the effect of L-carntine 
on plasma vitamin A level was not significant. Plasma cholesterol and 
glucose were lowered (P≤0.05) by L-carnitine treatment. L-carnitine 
increased (P 0.05) blood plasma total protein and globulin level as 
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compared with control group.  The effect of treatment with L-carnitine 
on plasma, Calcium (Ca), phosphorus (P), Copper (Cu), Zink (Zn), 
Magnesium (mg) and Iron (Fe) levels were not significant. 

 

Keywords: L-carnitin, rabbits, body weight, cholesterol, glucose, 
protein, minerals, vitamins and Blood picture. 

INTRODUCTION 
L-carnitine biosynthesis occurs primarily in the liver and kidney. 

The synthesis of L-carnitine is catalyzed by the concerted action of 
five different enzymes, this process requires two essential amino acids 
(lysine and methionine), iron, vitamin C, vitamin B6 and niacin in the 
form of nicotinamide (Seim et al., 2001). Dietary L-carnitine 
supplementation promotes the ß oxidation of these fatty acids to 
generate adenosine triphosphate (ATP) and improved energy use 
(Neuman et al., 2002). Consequently, L-carnitine supplementation to 
diets reduces long chain fatty acid availability for etherification to 
triacyl glycerols and storage in the adipose tissue (Xu et al., 2003). 
Mervat et al., (2007) reported that L–carnitine supplementation 
improved daily gain by 23.2 % in growing rabbit than control group. 
This experiment was carried out to study the effect of oral L-carnitine 
supplementation on the performance and blood pictures of growing 
New Zealand White rabbit.  

 

           MATERIALS AND METHODS 
This experiment was carried out at the Intensive Rabbit 

Production Unit belonging to Agriculture Studies and Consultation 
Center, Faculty of Agriculture, Ain shams University. 

Animals, Treatment and Management: 
A total of 50 growing New Zealand White rabbits, four weeks of 

age and 442.5 gm average live body weight were randomly distributed 
just after weaning into two comparable groups of 25 rabbits each. 
Animals were housed in individual cages (20 x 30 x 20 cm) provided 
with continues feeders and automatic waterers during the experimental 
period, which lasted for 8 weeks.  Basal diet (commercial pellets) was 
fed to the control group (I) without L-carnitine supplementation, while 
animals in group (II) were orally administrated with 40 mg L-carnitine 
/ kg body weight / day. Chemical analysis showed that the basal diet 
contained 7.93% moisture, 17.6%   crude protein,   2.5% ether extract, 
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11.8% crude fiber, 51.37% nitrogen free extract (NFE) and 8.8% ash. 
Animals were weighed individually at weekly intervals.     

Blood samples were withdrawn once weekly from the ear vein 
of each animal in a heparinized syringe and put in a vacutainer tube 
under cooling until reach to the laboratory. Red blood corpuscles 
(RBC’s) and white blood corpuscles (WBC’s) were counted by using 
heamocytometer, hematocrit ratio (PCV %) and hemoglobin 
concentration (Hb) were also measured in immediately after blood 
collection according to Tietz (1983). The plasma was carefully 
separated after centrifugation and stored at -20oC for biochemical 
analysis. Blood plasma total protein was determined according to 
Henary et al., (1974), albumin  according to  Doumas et al., (1971), 
cholesterol according to Stein (1986) and glucose estimated as 
described  by Bahram and Trinder,(1972). Plasma cacium (Ca) 
phosphorus (P), Copper (Cu), Zink (Zn), Magnesium (Mg), Potassium 
(K) and  Iron  (Fe)   were determined using Inductive Coupled Plasma 
(ICP) technique. Perkin Elmer Optima 2000 DV as described in 
AOAC (2000). Determination of plasma vitamins A and E was carried 
out using High Performance Liquid Chromatography (HPLC) 
according to Leth and Jacobsen, (1993) and Leth and Sondergaro   
(1983), respectively. 

Statistical Analysis: 
Data of the present investigation were analyzed according to 

SAS (1996), version 6.12 as repeat measurements. 
 

RESULTS AND DISCUSSION 

1- Growth performance    
Rabbits supplemented with L-carnitine were heavier (P≤0.01) 

than the control (Fig.1). The final body weights averaged 1624±25.3 
and 1928±25.3 gm for control and treated groups, respectively. 
Similar results were recorded by Rincker et al (2003) who showed 
that piglets supplemented with L-carnitine had higher body weight 
(P≤0.005) than piglets fed the control diets. Also  Mervat et al ( 2007)  
reported that L –carnitine  supplementation improved  daily gain by  
23.2 %  in growing  rabbit than control group. This improvement of 
growth performance may be due to the effect of  L- carnitine on 
hepatocytes, which enhances ß-oxidation by increasing the activity of 
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carnitine palmitoyl transferase I and stimulating the reutilization of 
amino acids from waste protein for protein synthesis (Owen et al., 
2001), In addition Birkenfeld et al., (2006) reported that L-carnitine 
increased plasma concentration of insulin-like growth factor (IGF-I), 
which stimulates proliferation and differentiation of skeletal muscle 
cells and regulates  muscle growth and development (Waylan et al., 
2005). 

 
 

Figure (1): Average weekly live body weight of growing NZW rabbits 
 

2-Hematological parameters 
Hematological parameters of growing male New Zealand White 

rabbits are presented in table (1). Rabbit received L-carnitine showed 
higher (P≤0.05) values of RBCs, Hb and PCV% as compared with 
control group. These results are in agreement with Yukika et al., 
(2005) who reported that oral L-Carnitine treatment may alleviate 
renal anaemia by stimulating erythropoietin secretion and preserving 
RBC membrane integrity. Several lines of research have confirmed the 
latter mechanism as manifested by an improvement in RBC membrane 
stability. Arduini, et al., 1990 reported that L-carnitine is required for 
formation of hemoglobin and has a dual role in the formation of 
erythrocytes so increases packed cell volume (PCV).  Also, Lorenzo  
et al., ( 2008) found that carnitine increased,  hemoglobin and 

hematocrit as compared with patients not treated with L- carnitine. 
Treatment with L- carnitine increased white blood cells (WBC’s) as 
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compared with control group (Table1). The increase of WBC’s my be 
due to increase Lymphocyts. Similar results reported by Franceschi et 
al., (1990) they found that Lymphocyte proliferation was markedly 
increased in rats treated with  L-carnitine or acetyl-L- carnitine. 

3- Blood biochemical parameters:   
It was observed that blood plasma total protein and globulin 

levels in rabbits supplemented with L-carnitine   were  increased (P≤ 
0.05) by  3.64 and 24 %, respectively  as compared with the control 
group ( Table 1). The increased globulin level in the treated rabbits 
may be due to the L-carnitine enhancement of the immune system 
(Thangasamy et al 2008 ). While blood plasma albumin was lowered 
insignificantly by 7.3 % in L-carnitine supplemented rabbit as 
compared with control group. 

Plasma cholesterol was decreased (P≤ 0.05) in male rabbit 
received L-carnitine as compared with control (Table, 1). Similar 
results were reported by Diaz   and Lopez (2000) who showed that the 
reduction of total cholesterol in animals fed a cholesterol-rich diet plus 
L-carnitine was associated with a marked decrease in the ratio of 
cholesteryl ester to free cholesterol and a dramatic increase in their 
phospholipids.  However, Plasma glucose concentration was lower 
(P≤ 0.05) in rabbit received L-carnitine as compared with control 
rabbits. These results were similar to those reported by Bertol  et al .,  
(2005  ) who found that  pigs fed 150 ppm of supplemental L-carnitine 
had  lower baseline blood glucose (P ≤ 0.05). The low level of plasma 
glucose may be regarded to the increased overall glucose elimination 
from plasma and glucose oxidation due to L-carnintine (Andrea et al ., 
1999 ). 

Plasma fat soluble vitamins in male New Zealand White rabbits 
are presented in table (2). Rabbit received L-carnitine showed higher 
(P≤0.05) blood plasma vitamin E level, while vitamin A increased 
insignificantly. Clark, et al. (2007) found that dietary L-carnitine 
significantly increased liver alpha-tocopherol and tended to increase 
plasma alpha-tocopherol (P≤ 0.09) compared with control group. 
However, Wei Zou et al.,(2005) found that dietary L-carnitine 
significantly enhances the lymphatic absorption of  fat , alpha-
tocopherol and  a fat-soluble vitamin, in  rats. 
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Table (1): Mean + SE of some hematological and plasma parameters  
of  growing  male rabbit as affected by  L-carnitine administration. 
 

 
4- Blood plasma minerals: 

Least square means of Cu, P, Zn, Mn , Fe and Ca concentration 
in blood plasma are presented in table ( 2 ). No significant differences 
were found between treated and control groups for all studied 
minerals. Blood plasma Fe, Ca was increased in the treated group. The 
increase of calcium concentration my be due to that L-carnitine help 
the body to absorb calcium from the gut. (Keizo , 2006). Also, the 
increased of Iron concentration my be due to a linear correlation 
existed between total L-carnitine and iron concentration ( Bohles et al 
.,2005 ) . The plasma P, Mn and Zn concentration were decreased in 
blood plasma of the treated rabbit. The lower concentration of 
pervious minerals in blood plasma may be due to that certain minerals 
have to interact, either positively or negatively with the absorption of 
other minerals. For example, copper and zinc interfere with the 
absorption of others and excessive amounts of calcium can influence 
phosphorus and selenium absorption (Bell, 2003). In conclusion L-
carnitine supplementation improves rabbit growth and increase RBC’s 
, PCV%  and blood plasma fat soluble vitamins in growing New 
Zealand White male rabbits 
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Table (2): Mean + SE of fat soluble vitamins and minerals in blood 
plasma of growing male rabbit as affected by L-carnitine 
administration. 
 

 
REFERENCES 

A.O.A.C., 2000. Association official Analytical Chemists, Official 
Methods Of Analysis.25th Edition , Benjamin Franklin Station, 
Washington, U.S.A.   

Andrea D. G.; G.  Mingrone; M. Castagneto and M. Calvani, 1999.  
Carnitine Increases Glucose Disposal in Humans Journal of the 
American College of Nutrition, Vol. 18, No. 4, 289-295.  

Arduini A.; M. Rossi and G. Mancinelli, 1990. Effect of L-carnitine 
and acetyl-L-carnitine on the human erythrocyte membrane 
stability and deformability. Life Sci; 47: 2395–2400. 

Bahram, D. and P. Trinder, 1972. An Improved colur reagent for 
determination of blood glucose by the oxidase system.  Analyst 
97:142-145. 

Bell,N.H., 2003. Rank ligand and the regulation of skeletal 
remodeling. J. Clin. Invest. 111:1120–1122. 

Bertol T. M.; M. Ellis ; D. N. Hamilton; E. W. Johnson, and  M. J. 
Ritter, 2005. Effects of dietary supplementation with L-carnitine 



EFFECT OF L-CARNITINE ON GROWTH PERFORMANCE 
 

214 

and fat on blood acid–base responses to handling in slaughter 
weight pigs. J. Anim. Sci.. 83:75–81. 

Birkenfeld, C.; A .Ramanau; H. Kluge; J. Spilke and  K. Eder, 2006. 
Effect of dietary L-carnitine supplementation on growth 
performance of piglets In: Journal of Animal Physiology and 
Animal Nutrition 89 (7-8), 277-283. 

Bohles,H.; K. Ullrich; W. Endres; A.W. Behbehani and U. Wendel, 
2005. Inadequate iron availability as a possible cause low serum 
carnitine concentration in patients with phenylketonuria. European 
Journal of Pediatrics 150 (6) 425-428. 

Clark, R.; A. Balakrishnan; D. Waters; D. Aggarwal; K. Owen and S. 
Koo, 2007. L-Carnitine increases liver alpha-tocopherol and lowers 
liver and plasma triglycerides in aging ovariectomized rats. J. Nutr. 
Biochem.  18 (9) 623-628. 

Doumas, B.T.; W.A. Watson and H.G. Biggs, 1971. Albumin 
standards and the measurement of serum albumin with 
bromocresol green. Clinica Chemica Acta , 31:87-96.   

Diaz, M. and F. Lopez, 2000. L-Carnitine effects on chemical 
composition of plasma lipoproteins of rabbits fed with normal and 
high cholesterol diets. Lipids 35(6): 627-732. 

Franceschi, C.; A. Cossarizza; L. Troiano; R. Salati and D. Monti, 
1990. Immunological parameters in aging: studies on natural 
immmunomodulatory and immunoprotective  substances . 
Int.J.Clin .Pharmacol . Res. 10, 53-57. 

Henary, R.J; C.D. Cannon and J.W. Winkelman, 1974. A method for 
determination of plasma total protein. Clinical Chemistry: 
Principles and techniques Harper.Raw.pp.415-417.USA. 

Keizo, A., 2006. Strategies for designing novel functional meat. 
Products. Meat Science 74,  219-229. 

Leth, T. and H. Sondergeraro, 1983. Biological activity of all- 
tocopherol determined by three different rat bioassays. Int. J.Vit. 
Nutr.Res. 53, 297-311. 

Leth, T. and J.S. Jacobsen, 1993. Vitamin A in danish pig , calf and ox 
liver. J. Food  Comp.Anal 6, 3-9. 

Lorenzo A.C.; P. A. Davis; E. Pagnin; L. Bertipaglia; A. No; A.  
Piccoli; R. Corradini; M. Spinello; V. Savica  and L. D. Libera, 
2008. Carnitine-mediated improved response to erythropoietin 

 

http://lib.bioinfo.pl/auth:Balakrishnan,A
http://lib.bioinfo.pl/auth:Waters,D
http://lib.bioinfo.pl/auth:Aggarwal,D
http://lib.bioinfo.pl/auth:Owen,KQ
http://lib.bioinfo.pl/auth:Koo,SI
http://lib.bioinfo.pl/auth:Koo,SI
http://lib.bioinfo.pl/pmid:17368883
http://lib.bioinfo.pl/pmid:17368883


J. Biol. Chem. Environ. Sci., 2009, 4 (4), 207-216 215 

involves induction of haem oxygenase-1: studies in humans and in 
an animal model. Nephrology Dialysis Transplantation. 23(3) 890-
895. 

Mervat, S. H. Youssef; SH. A. EL-Medany And  E. E. Tharwat, 2007. 
Growth performance and carcass traits of growing rabbit as 
affecting by L-carntine. J. Biol. Chem. Environ. Sci., 2(2) 153-164. 

Neuman, S. L.; T. L. Lin and P. Y. Hester, 2002. The effect of  dietary 
carnitine on semen traits of White Leghorn roosters. Poult. Sci., 81, 
495– 503.  

Owen K.Q.; C.V. Maxwell; J.L. Nelssen; R.D. Goodband; M.D. 
Tokach; G.C. Tremblay and S.I. Koo, 2001. Dietary L- carnitine 
suppresses mitochondrial branched-chain keto acid dehydrogenase  
activity and enhances protein accretion and carcass characteristics 
of swine. Journal of Animal Science, 79, 3104-3112. 

Rincker, M. J. ; S. D. Carter; D. E. Real; J. L. Nelssen;  M. D. Tokach; 
R. D. Goodband; S. S. Dritz; B. W. Senne; R. W. Fent; L. A. 
Pettey and K. Q. Owen, 2003. Effects of increasing dietary L-
carnitine on growth performance of weanling pigs. J. Anim. Sci. 
81:2259-2269. 

SAS, 1996. SAS Users Guide : Statistics, (Ver.6.12).Fourth Edition. 
SAS Institute. Inc., Carry, NC. 

Seim H.; K. Eichler; HP. Kleber, 2001. L-carnitine and its precursor, 
γ-butyrobetaine. In: Kramer K, Hoppe PP, Packer L, editor. 
Nutraceuticals in Health and Disease Prevention. New York: 
Marcel Dekker, Inc;  pp. 217–256. 

Stein E.A., 1986. In Textbook of Clinical Chemistry, N.W. Tietz, ed. 
W.B. Saunders, Philadelphia, pp.879-886 and 1818-1829.  

Thangasamy T.; M. Subathra;  S. Sittadjody;  P. Jeyakumar;  A.G. 
Joyee;  E. Mendoza and P. Chinnakkanu, 2008. Role of L-carnitine 
in the modulation of immune response in aged rats. Clin. Chim. 
Acta.; 389(1-2) 19-24. 

Tietz, N. W., 1983. Clinical Guide to Laboratory Tests. W. B. Saunder 
and Co., USA. 

Waylan, A.T.; J.P. Kayser; D.P Gnad; T.J Higgins; J.D Starkey; E.K 
Sissom,.; T.C. Woodworth, and B.J. Johnson, 2005. Effect of L-
carnitine on fetal growth and the IGF. System in pigs. 
J.Anim.Sci.83, 1824-1831. 

http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Thangasamy%20T%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Subathra%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Sittadjody%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Jeyakumar%20P%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Joyee%20AG%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Mendoza%20E%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Chinnakkanu%20P%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus


EFFECT OF L-CARNITINE ON GROWTH PERFORMANCE 
 

216 

Wei Zou;  Sang K. Noh; K. Q. Owen and S. I. Koo, 2005. Dietary L-
carnitine enhances the lymphatic absorption of fat and -
tocopherol in ovariectomized rats.  J. Nutr. 135, 753-756. 

Xu, Z. R.; M. Q. Wang; H. X. Mao; X. A. Zhan, and C. H. Hu, 2003. 
Effects of L-carnitine on growth performance, carcass composition 
and metabolism of lipids in male broilers. Poult. Sci.82, 408– 413. 

Yukika K.; K. Satoh; T. Satoh; M. Takita and   A. Matsuura, 2005. 
Effect of L-carnitine on erythroid colony formation in mouse bone 
marrow cells.  Nephrology Dialysis Transplantation  20 (5)  981-
984. 

  
فى بعض مكونات الدم   اداء النمو وعلى  L- carnitine تأثير الـ

  الأرانب النامية
 عصام الدين ثروت **–مرفت سيد حسن يوسف * –شوقى احمد الميدانى *

  مصر- جيزة – مرآز البحوث الزراعية –المرآز الاقليمى للأغذية والأعلاف * 
  مصر         – القاهرة – جامعة عين شمس –عة  آلية الزرا–قسم الإنتاج الحيواني   **          

  
دم للارانب     على اداء النمو L- carnitine تأثير الـالهدف من البحث دراسة  ات ال ومكون
  النيوزيلاندى الابيض النامية

ز الدراسات  اج المكثف للارانب بمرآ دة الانت ى وح ذا البحث ف شارو اجرى ه ات الاست
ى عمر    50عين شمس على بكلية الزراعة جامعة الزراعية    ذآر ارنب نيوزيلاندى مفطوم عل

 ذآر 25 وزعت عشوائيا الى مجموعتين آل مجموعة بها        442.5 اسابيع بمتوسط وزن حى      4
ة        رة التجرب اء فت اتيكى اثن ارنب وتم وضع الارنب فى اقفاص فردية مذودة بمغذيات وماء اتوم

ى علي    وعةـ مجم. ابيع اخرىـ اس8لمدة  دون اعطاء  ـج قة تـغذيت عل   L- carnitine   ارية ب
  ) آجم وزن حى/ L- carnitine مليجرام40 ( +تجارية  مجموعة غذيت علي عليقةو

ة    فىلنتائج ان الارانب ااوضحت ة  زادت ز المجموعة الثاني ادة معنوي فى    (P<0.005)ي
م تجرع    سوزن الج ى ل ـ    آ  L- carnitineم عن المجموعة الت ة ب  L- carnitine ذلك المعامل

ة بالمجموعة               ز وبين والهيماتوآريت بالمقارن ضاء والهيموجل ود عدد آرات الدم الحمراء والبي
  .المقارنة

ة اذا قورنت      )ـه (ودت فيتامينز L- carnitine  بـالمعاملة ادة معنوي دم زي ا ال  فى بلازم
 املة قللت    المع. غير معنوى)أ ( على فيتامين L- carnitine بالمجموعة المقارنة بينما تاثير

ستوى  سترول وم روتزالكولي ا ال    يودت الب ى بلازم ولين ف ى والجلوبي ة ن الكل دم بالمقارن
ى آل من الجلوآوزو        بالمجموعة المقارنة  وى عل ر معن سيوم عناصر الكا  وتاثير المعاملة غي  -ل

    . الماغنسيوم و الحديد- الزنك– النحاس -الفوسفور
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