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אא 

אאאאא،א 
א،אאא 

 
אW 

אאא
אאאאKא

אאאאא
אאKאא

אאאאאKאא
אא،אאאאאאא
אאאא

אאאאא 
אאאאאא

אKאאאא
אאאאK

אאאאא
אאאאאאא

אאK 

אW 
אאאאא

Fob geneEאFZhang et al. 1994EKאא
אאאאא



אאאאKKKאא 
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אאFHavel 2000E،אא
אאאאFJaneckova 2001; Chilliard et al. 2005EK 

אאאאאא
אאאאK

אאאאאאאאא
אאא

אFSchillo 1992; McClure 1994; Wade et al. 1996EK
אאאאאאאFGnRHE

אFhypothalamusEFFoster et al. 1998EKאא
אאאאאא

FRichards et al. 1989EKאאא
א،אאאא

אאאאאFTanaka et al. 2002EK
אאאFLHEאא

אאאFאאKE،א
אא،אאא

،אאאא
אאאFtestosteroneE

אFAl-Azraqi 2007aEK،אא
؟א،אאאאא
אאאאאאא

אאאFLHEאא
אא،

אאאFWilson et al. 2003Eאאא،



אאאFאאאEאא Jאא J١٤٣٠F٢٠٠٩E
  
 

١٩ 

אאאאאFSteiner et al. 2003E؛
אאK 

אאאאא 
FBrann et al. 2002Eאאא،FAhima et al. 1997; Chehab  

et al. 1997Eאאא،
אאFCheung et al. 1997EKאא

אאאKא،א
אאFZhang et al. 1994Eאא

FMasuzaki et al. 1997; Bado et al. 1998EKאאא
אאאאא 

אאFMaffei et al. 1995EאאFChilliard et al. 2001EK
אאFcerebroventricularEא

אאאFHenry et al. 1999; Tokuda et al. 2000EKא
،אאאאא
אאאאא

FDelavaud et al. 2002EKאא،
אאאאFBlache et al. 2000E

אאא،אאאא
אאאK،א

אאאאא
אאאFMatsuda et al. 1999EKא

אאאאאא
אאFאKE،،אאאא

אKאאאא



אאאאKKKאא 
 

  ٢٠

אאFvolatile fatty acidsEאאא
،،؛אאא
א،אא 

א،אאא
אאאאFBallard et al. 1969EK 

אאאא
אאאאאאאאא

FArana et al. 1998EKאא 
אאאאFHosoda et al. 1996EK

אאאאא
אאאFMinton et al. 1998; Geary et al. 2003Eאא،

FDelavaud et al. 2000Eא،FEstienne et al. 2000Eא، 
FBuff et al. 2002EKאא،א

אאאFאאEFAl-Azraqi 2007bEK 

אאא،،א
אאאאאא،

אאFButler and Smith 1989; Beam and Butler 1999EK
אאאאאא
אאאאאאא

אFGarnsworthy and Webb 1999EKאאאא
אאא
אא،אא

FאEFBauer 1996EKאא



אאאFאאאEאא Jאא J١٤٣٠F٢٠٠٩E
  
 

٢١ 

אאאאאאא
אאאK 

אאאאאFmetabolitesE
אאאאאאK 

אאאW 
אאאW 

אאאא٣٢٣٠٤٢א
אאאאאאא

אאאאאא
אKאאאאא

Fאאאא١L٥}٢א
אא؛אא

KEאאWאא
אא١١אאא،

אאאאאא
אאFKaneko 1980E١٣Kאא
٨אא 

אK 

אאFE
אאאא–٢٠°

אKאא
אא،אא



אאאאKKKאא 
 

  ٢٢

א٩٠אFWerth et al. 1996Eא،
א١אאאK 

אW 
אאאא

אאאאאFAl-Azraqi 2007aEא،
אאאאFClini-2k Reagent Strip, 

Stanbio, Boerne, Texas, USA.KEאאאאא
אאאא

FProcedure 310, UV, Sigma Chemical. St Louis, MO, USA.E،
אאאא٥}١٪אאא٦}٢٪K

אאאאFWeishchelboum 1946Eא
אאK 

אאאאאא
אFאאאא،Student's t

Dunn'sאFSteel and Torrie 1980EK 

אאW 
אF١Eאאאאא 

אKאאאאא١
٣אאא١אא

אאאאאKDunn'sא
אאאאאאא

Fp>٠٠١}٠Eאאאא 
Fp>٠٥}٠Eא،אאאא



אאאFאאאEאא Jאא J١٤٣٠F٢٠٠٩E
  
 

٢٣ 

Fp<٠٥}٠KEאאא 
אFalbuminEאFglobulinEאFfibrinogenE

אאאKא
אאאFp>٠٥}٠E

،אאאאאא
אאאFp>٠٥}٠EאאK 

אאאאאא
אאאאאKאא

אא،אא،،א
אאאאא

אFHarsazti et al. 1982EKאאFEא
אאאאא
אאאאאאא 

אאאK 

אאאאאא
אאאאא
אא،אאא

אאאאFSharma and Rakeshkumar 

2000EKאאאא
אאאאאאא

אאא
אFGranner 1999EK 



אאאאKKKאא 
 

  ٢٤

אאאאאא
אאFGrohn et al. 1983E

א١אאא
א،١٣،א

٣אאאא
אאאKאאאא

אאאK 

א،אאאא
אא١אאא

אאאא،Kא
אאאא

אאאאאא
אאאאא

FButler and Smith 1989; Beam and Butler 1999; Mann et al. 2002EK
אאאאאא

אאאאאFKadokawa et al. 2000E،
אאאאא
،אאאאא

אאאאא
אא،אאאאא
אאאאאא

אאאאKאאאא
אK 



אאאFאאאEאא Jאא J١٤٣٠F٢٠٠٩E
  
 

٢٥ 

W 
אאאאאא

٨٠١٩א١٤٢٨Kא 
אאLאאא

אא،אLאאאא
אאאאאאאא

אK 
 

אF١E 
אאאא 

אאאאא 
 א 

א 
א 
 

א
א 

אאFLE ٦٦}٩±٦}٧ ١٥}٠±٣}٧ ١٦}٠G±١٧}٠ 
FLE ٤١}٣±١٤}٣ ١٢}٠±٧٦}٢ ٠٦}٠G±١٨}٠ 

FLE ٤٨}٥±٨}٤ ١٤}٠±٨٥}٣ ١٢}٠G±١٩}٠ 
FLE ٧٦}٠±٧}٠ ٠٠٣}٠±٦٩}٠ ٠٢}٠±٠٢}٠ 

אFLE ٣}٢±٢}٤ ١٢}٠G±٣}١٥ ١٥}٠G±٥١}١ 
אFLE ٨١}٠±٤}١ ٠٣}٠G±٥}٣ ٢}٠G±١}٠ 

אFאLE ١}٢±٦١}١ ٢}٠G±٢}١ ١}٠G±١}٠ 
אFאLE >١٣ >١G >١GG 

* p >  ٠.٠٥   
 **p  > ٠.٠٠١  



אאאאKKKאא 
 

  ٢٦

 

  

אF١WEאאאאאאא 
١FKBHBEאא،אא 

א  
  
  



אאאFאאאEאא Jאא J١٤٣٠F٢٠٠٩E
  
 

٢٧ 

אאW 
1. Ahima, R. S., J. Dushay, S. N. Flier, D. Prabakaran and J. S. Flier (1997). 

"Leptin accelerates the onset of puberty in normal female mice." J Clin 
Invest 99(3): 391-5. 

2. Al-Azraqi, A. A. (2007a). "Effect of fasting on luteal function, leptin and 
steroids concentration during oestrous cycle of the goat in natural photo-
status." Anim Reprod Sci 98(3-4): 343-9. 

3. Al-Azraqi, A. A. (2007b). "Relationship of serum leptin concentration to fat 
deposition in slaughtered young camels." JAVA 6(1): 16-19. 

4. Arana, A., B. Soret, J. A. Mendizabal, M. Corroza, P. Eguinoa and A. Purroy 
(1998). "Changes in adipose tissue accumulation in Rasa Aragonesa breed 
lambs during growth and fattening." Anim Sci 66: 409-413. 

5. Bado, A., S. Levasseur, S. Attoub, S. Kermorgant, J. P. Laigneau, M. N. 
Bortoluzzi, L. Moizo, T. Lehy, M. Guerre-Millo, Y. Le Marchand-Brustel 
and M. J. Lewin (1998). "The stomach is a source of leptin." Nature 
394(6695): 790-3. 

6. Ballard, F. J., R. W. Hansson and D. S. Kronfeld (1969). "Gluconeogenesis 
and lipogenesis in tissue from ruminant and nonruminant animals." 
Federation Proceedings 28: 218-231. 

7. Bauer, M. (1996). "Blood sugar status of healthy and ketotic dairy cows." 
Tieraztliche Umschall 51(8): 481-82. 

8. Beam, S. W. and W. R. Butler (1999). "Effects of energy balance on 
follicular development and first ovulation in postpartum dairy cows." J 
Reprod Fertil Suppl 54: 411-24. 

9. Blache, D., R. L. Tellam, L. M. Chagas, M. A. Blackberry, P. E. Vercoe and 
G. B. Martin (2000). "Level of nutrition affects leptin concentrations in 
plasma and cerebrospinal fluid in sheep." J Endocrinol 165(3): 625-37. 

10. Brann, D. W., M. F. Wade, K. M. Dhandapani, V. B. Mahesh and C. D. 
Buchanan (2002). "Leptin and reproduction." Steroids 67(2): 95-104. 

11. Buff, P. R., A. C. Dodds, C. D. Morrison, N. C. Whitley, E. L. McFadin, J. 
A. Daniel, J. Djiane and D. H. Keisler (2002). "Leptin in horses: tissue 
localization and relationship between peripheral concentrations of leptin and 
body condition." J Anim Sci 80(11): 2942-8. 



אאאאKKKאא 
 

  ٢٨

12. Butler, W. R. and R. D. Smith (1989). "Interrelationships between energy 
balance and postpartum reproductive function in dairy cattle." J Dairy Sci 
72(3): 767-83. 

13. Chehab, F. F., K. Mounzih, R. Lu and M. E. Lim (1997). "Early onset of 
reproductive function in normal female mice treated with leptin." Science 
275(5296): 88-90. 

14. Cheung, C. C., J. E. Thornton, J. L. Kuijper, D. S. Weigle, D. K. Clifton and 
R. A. Steiner (1997). "Leptin is a metabolic gate for the onset of puberty in 
the female rat." Endocrinology 138(2): 855-8. 

15. Chilliard, Y., M. Bonnet, C. Delavaud, Y. Faulconnier, C. Leroux, J. Djiane 
and F. Bocquier (2001). "Leptin in ruminants. Gene expression in adipose 
tissue and mammary gland, and regulation of plasma concentration." Domest 
Anim Endocrinol 21(4): 271-95. 

16. Chilliard, Y., C. Delavaud and M. Bonnet (2005). "Leptin expression in 
ruminants: nutritional and physiological regulations in relation with energy 
metabolism." Domest Anim Endocrinol 29(1): 3-22. 

17. Delavaud, C., F. Bocquier, Y. Chilliard, D. H. Keisler, A. Gertler and G. 
Kann (2000). "Plasma leptin determination in ruminants: effect of nutritional 
status and body fatness on plasma leptin concentration assessed by a specific 
RIA in sheep." J Endocrinol 165(2): 519-26. 

18. Delavaud, C., A. Ferlay, Y. Faulconnier, F. Bocquier, G. Kann and Y. 
Chilliard (2002). "Plasma leptin concentration in adult cattle: effects of 
breed, adiposity, feeding level, and meal intake." J Anim Sci 80(5): 1317-28. 

19. Estienne, M. J., A. F. Harper, C. R. Barb and M. J. Azain (2000). 
"Concentrations of leptin in serum and milk collected from lactating sows 
differing in body condition." Domest Anim Endocrinol 19(4): 275-80. 

20. Foster, D. L., S. Nagatani, D. C. Bucholtz, H. Tsukamura, T. Tanaka and K. 
I. Maeda (1998). Link between nutrition and reproduction: signals, sensors 
and pathways controlling GnRH secretion. Nutrition and Reproduction. W. 
Hansel and S. McCann. Baton Rouge, LSU Press: 59-80. 

21. Garnsworthy, P. C. and R. Webb (1999). The influence of nutrition on 
fertility in dairy cows. Proceedings of the Feed manufacture Conference, 
Nottingham, Nottingham University. 

22. Geary, T. W., E. L. McFadin, M. D. MacNeil, E. E. Grings, R. E. Short, R. 
N. Funston and D. H. Keisler (2003). "Leptin as a predictor of carcass 
composition in beef cattle." J Anim Sci 81(1): 1-8. 



אאאFאאאEאא Jאא J١٤٣٠F٢٠٠٩E
  
 

٢٩ 

23. Granner, D. L. (1999). Hormones of pancrease and gastrointestinal tract. 
Harper's Biochemistry. R. K. Murray, D. K. Granner, P. A. Mayes and V. W. 
Rodwell, Appelton & Lange: 610-626. 

24. Grohn, Y., L. A. Lindberg, M. L. Bruss and T. B. Farver (1983). "Fatty 
infiltration of liver in spontaneously ketotic dairy cows." J Dairy Sci 66(11): 
2320-8. 

25. Harsazti, J., G. Huszenicza, L. Malnar and B. Horkai (1982). "Changes in 
some metabolic blood parameters before parturition in cows and their 
possible use in forecasting fertility after parturition." Deutscho Tierarzthicko 
Wochenshriff 89(9): 336-56. 

26. Havel, P. J. (2000). "Role of adipose tissue in body-weight regulation: 
mechanisms regulating leptin production and energy balance." Proc Nutr Soc 
59(3): 359-71. 

27. Henry, B. A., J. W. Goding, W. S. Alexander, A. J. Tilbrook, B. J. Canny, F. 
Dunshea, A. Rao, A. Mansell and I. J. Clarke (1999). "Central administration 
of leptin to ovariectomized ewes inhibits food intake without affecting the 
secretion of hormones from the pituitary gland: evidence for a dissociation of 
effects on appetite and neuroendocrine function." Endocrinology 140(3): 
1175-82. 

28. Hosoda, K., H. Masuzaki, Y. Ogawa, T. Miyawaki, J. Hiraoka, I. Hanaoka, 
A. Yasuno, T. Nomura, Y. Fujisawa, Y. Yoshimasa, S. Nishi, Y. Yamori and 
K. Nakao (1996). "Development of radioimmunoassay for human leptin." 
Biochem Biophys Res Commun 221(2): 234-9. 

29. Janeckova, R. (2001). "The role of leptin in human physiology and 
pathophysiology." Physiol Res 50(5): 443-59. 

30. Kadokawa, H., D. Blache, Y. Yamada and G. B. Martin (2000). 
"Relationships between changes in plasma concentrations of leptin before 
and after parturition and the timing of first post-partum ovulation in high-
producing Holstein dairy cows." Reprod Fertil Dev 12(7-8): 405-11. 

31. Kaneko, J. J. (1980). Clinical biochemistry of domestic animals. New York, 
Academic Press. 

32. Maffei, M., J. Halaas, E. Ravussin, R. E. Pratley, G. H. Lee, Y. Zhang, H. 
Fei, S. Kim, R. Lallone, S. Ranganathan and et al. (1995). "Leptin levels in 
human and rodent: measurement of plasma leptin and ob RNA in obese and 
weight-reduced subjects." Nat Med 1(11): 1155-61. 



אאאאKKKאא 
 

  ٣٠

33. Mann, G. E., D. Blache and M. D. Fray (2002). "Plasma leptin 
concentrations during early pregnancy in the dairy cow." J Anim Sci Suppl. 
1: 256 (abstract). 

34. Masuzaki, H., Y. Ogawa, N. Sagawa, K. Hosoda, T. Matsumoto, H. Mise, H. 
Nishimura, Y. Yoshimasa, I. Tanaka, T. Mori and K. Nakao (1997). 
"Nonadipose tissue production of leptin: leptin as a novel placenta-derived 
hormone in humans." Nat Med 3(9): 1029-33. 

35. Matsuda, J., I. Yokota, M. Iida, T. Murakami, M. Yamada, T. Saijo, E. Naito, 
M. Ito, K. Shima and Y. Kuroda (1999). "Dynamic changes in serum leptin 
concentrations during the fetal and neonatal periods." Pediatr Res 45(1):  
71-5. 

36. McClure, T. J. (1994). Occurrence, prevalence and incidence of nutritional 
and metabolic infertility. Nutritional and Metabolic Infertility in the Cow. T. 
J. McClure. Oxon, CAB International: 34-38. 

37. Minton, J. E., B. D.J., J. S. Drouillard, E. C. Titgemeyer, D. M. Grieger and 
C. M. Hill (1998). "Serum leptin is associated with carcass traits in finishing 
cattle." J Dairy Sci 81(Suppl 1): 231. 

38. Richards, M. W., R. P. Wettemann and H. M. Schoenemann (1989). 
"Nutritional anestrus in beef cows: body weight change, body condition, 
luteinizing hormone in serum and ovarian activity." J Anim Sci 67(6):  
1520-6. 

39. Schillo, K. K. (1992). "Effects of dietary energy on control of luteinizing 
hormone secretion in cattle and sheep." J Anim Sci 70(4): 1271-82. 

40. Sharma, I. J. and Rakeshkumar (2000). Relationship of some blood 
biochemical with ketone bodies of normal and sub-clinical ketosis bovines. 
Internatinal conference on small holder livestock production systems. 
Thrissure, Kerala, India. 

41. Steel, R. G. D. and J. H. Torrie (1980). Principles and procedures of 
statistics. A biometrical approach, McGraw Hills Kognkusha Ltd. 

42. Steiner, J., N. LaPaglia, L. Kirsteins, M. Emanuele and N. Emanuele (2003). 
"The response of the hypothalamic-pituitary-gonadal axis to fasting is 
modulated by leptin." Endocr Res 29(2): 107-17. 

43. Tanaka, T., N. Akaboshi, Y. Inoue, H. Kamomae and Y. Kaneda (2002). 
"Fasting-induced suppression of pulsatile luteinizing hormone secretion is 
related to body energy status in ovariectomized goats." Anim Reprod Sci 
72(3-4): 185-96. 



אאאFאאאEאא Jאא J١٤٣٠F٢٠٠٩E
  
 

٣١ 

44. Tokuda, T., T. Matsui, J. Ito, S. Torii and H. Yano (2000). "The changes in 
body weight and plasma metabolite levels during leptin injection are caused 
by the reduction of food intake in sheep." J Anim Sci 70: 343-348. 

45. Wade, G. N., J. E. Schneider and H. Y. Li (1996). "Control of fertility by 
metabolic cues." Am J Physiol 270(1 Pt 1): E1-19. 

46. Weishchelboum, T. E. (1946). Clinical biochemistry of domestic animals. C. 
E. Cornelius and J. J. Kaneko. New York, Academic Press: 117. 

47. Werth, L. A., J. C. Whittier, S. M. Azzam, G. H. Deutscher and J. E. Kinder 
(1996). "Relationship between circulating progesterone and conception at the 
first postpartum estrus in young primiparous beef cows." J Anim Sci 74:  
616-619. 

48. Wilson, M. E., J. Fisher, K. Chikazawa, R. Yoda, A. Legendre, D. Mook and 
K. G. Gould (2003). "Leptin administration increases nocturnal 
concentrations of luteinizing hormone and growth hormone in juvenile 
female rhesus monkeys." J Clin Endocrinol Metab 88(10): 4874-83. 

49. Zhang, Y., R. Proenca, M. Maffei, M. Barone, L. Leopold and J. M. 
Friedman (1994). "Positional cloning of the mouse obese gene and its human 
homologue." Nature 372(6505): 425-32. 



אאאאKKKאא 
 

  ٣٢

Status of Metabolites, Leptin and Progesterone 
in Sera of Anorexic and Ketotic Cows  

During Two Months Postpartum 

Abdullah A. Al-Azraqi 
Department of Physiology, Biochemistry and Pharmacology 

College of Veterinary Medicine and Animal Resources 
King Faisal University 

Al-Ahsa, Kingdom of Saudi Arabia 
 
 

Abstract : 
A number of energy metabolites and hormones have been studied in 

sera of normal, anorexic and ketotic Jersey cross cows at 2 months of 
lactation. Thirty two cows, maintained under standard feeding and 
management conditions, were divided into three groups: animals with 
good appetite and lactation (control; n = 8), animals with loss of appetite 
and poor lactation (n = 11) and animals with loss of appetite and their 
milk and urine containing ketone bodies (n = 13). Significant (p < 0.05) 
increase in β-hydroxybutyrate, ketone bodies and decrease in leptin, total 
protein, albumin, globulin and fibrinogen have been demonstrated in 
anorexic and ketotic cows compared to normal cows. Absence in the 
increase of progesterone values suggests a failure of resumption of 
ovarian cyclicity in these cows. The negative energy balance, indicated 
by alteration of metabolites acting via leptin, could be the reason for 
failure of postpartum ovarian activity in anorexic and ketotic cows. 
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