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ABSTRACT 

BACKGROUND AND OBJECTIVE: Gastrointestinal function disorder was seen frequently in traumatic patients. 

In regarding to useful role of sexual hormones on gastrointestinal motility disorders, the aim of this study was to 

evaluate the effects of female sexual hormones on the gastric motility following TBI induction in female rats. 

METHODS: This experimental study was done on the 63 Wistar female rats (200-250 g) that they were divided to 9 

groups involving: intact, OVX (ovariectomized rat), Sham+OVX, TBI (intact rats under TBI), TBI+OVX 

(ovariectomized rats under TBI) and OVX+TBI rats treated with vehicle, estradiol, progesterone or estradiol+ 

progesterone combination. Diffuse TBI was induced by Marmarou method. Intragastric pressure, contraction 

frequency and motility index were measured 5 days after the TBI induction by power lab device and balloon 

technique. 

FINDINGS: The intragastric pressure (IGP) was decreased in OVX (6.98 ± 0.3), TBI (7.34 ± 0.3) and TBI+OVX 

(6.04 ± 0.1) (p<0.01) and treatment with estradiol (7.58 ± 0.5) and estradiol+progesterone (7.92 ± 0.5) increased IGP 

(p<0.01). Motility index also was decreased following TBI and estradiol+progesterone combination significantly 

increased the motility index (4.1± 0.4) (p<0.05, p<0.01).  

CONCLUSION: The main effects of brain trauma and sexual hormones were done principally by changing of 

gastric smooth muscle contraction activity not frequency of gastric contractions.  

�

KEY WORDS: Brain injury, Estradiol, Progesterone, Marmarou. 

������������������������������������������������������������
�
� Corresponding Author; 

Address: Department of Physiology,  University of Medical Sciences, Bojnurd, Iran 

Tel: +98 584 2297096  

E-mail: Zakieh_keshavarzi@yahoo.com 

�

  [
 D

O
R

: 2
0.

10
01

.1
.1

56
14

10
7.

13
91

.1
4.

6.
9.

5 
] 

                             8 / 10

https://dor.isc.ac/dor/20.1001.1.15614107.1391.14.6.9.5


��

J Babol Univ Med Sci; 14(6); Nov 2012�� �� ��?B��

Effects of Female Sexual Hormones on the Gastric …; Z. Keshavarzi, et al ��

References 

1. Andelic N, Sigurdardottir S, Brunborg C, Roe C. Incidence of hospital-treated traumatic brain injury in the Oslo 

population. Neuroepidemiology 2008;30(2):120-8. 

2. Jain KK. Neuroprotection in traumatic brain injury. Drug Discov Today 2008;13(23-24):1082-9. 

3. Hang CH, Shi JX, Li JS, Wu W, Yin HX. Alterations of intestinal mucosa structure and barrier function following 

traumatic brain injury in rats. World J Gastroenterol 2003:9(12):2776-81. 

4. Garrick T, Mulvihill S, Buack S, Maeda Hagiwara M, Tache Y. Intracerebroventricular pressure inhibits gastric antral 

and duodenal contractility but not acid secretion in conscious rabbits. Gastroenterology 1988;95(1):26-31. 

5. Dimant J, Grob D. Electrocardiographic changes and myocardial damage in patients with acute cerebrovascular 

accidents. Stroke 1977;8(4):448-55. 

6. Bohatschek M, Werner A, Raivich G. Systemic LPS injection leads to granulocyte influx into normal and injured 

brain: effects of ICAM-1 deficiency. Exp Neurol 2001;172(1):137-52. 

7. Homma H, Hoy E, Xu DZ, Lu Q, Feinman R, Deitch EA. The female intestine is more resistant than the male 

intestine to gut injury and inflammation when subjected to conditions associated with shock states. Am J Physiol 

Gastrointest Liver Physiol 2005;288(3):G466-72.  

8. Yamashita S. Localization and functions of steroid hormone receptors. Histol Histopath 1998;13(1):255-70. 

9. Moulaei LA, Khaksari M, Sepehri GHR, et al. Comparison of the effects of progesterone, allopregnanolone and 

gender on supressing edema formation after traumatic brain injury.� J Kerman Univ Med Sci 2007;15(1):47-59. [in 

Persian]. 

10. Du D, Ma X, Zhang J, Zhang Y, Zhou X, Li Y. Cellular and molecular mechanisms of 17 beta-estradiol 

postconditioning protection against gastric mucosal injury induced by ischemia/reperfusion in rats. Life Sci 2010;86(1-

2):30-8. 

11. Liu CY, Chen LB, Liu PY, Xie DP, Wang PS. Effects of progesterone on gastric emptying and intestinal transit in 

male rats. World J Gastroenterol 2002;8(2):338-41. 

12. Speranzini LB, Lopasso PP, Laudanna AA. Progesterone, estrogen and pregnancy do not decrease colon myoelectric 

activity in rats: an in vivo study. Gynecol Obstet Invest 2008;66(1):53-8.  

13. Wang F, Zheng TZ, Li W, Qu SY, He DY. Action of progesterone on contractile activity of isolated gastric strips in 

rats. World J Gastroenterol 2003;9(4):775-8.  

14. Koch KL. Gastrointestinal factors in nausea and vomiting of pregnancy. Am J Obstet Gynecol 2002;186(Suppl 5): 

S198-203.  

15. Benditt JO. Esophageal and gastric pressure measurements. Respiratory Care 2005;50(1):68-75. 

16. Altunbas K, Yagci A, Bulbul A, Sevimli A, Ozdemir V. The effect of ovarian steroids on colonic epithelial cell 

proliferation and apoptosis in rats. Acta Vet Brno 2007;76:605-12.  

17. Smith A, Contreras C, Ko KH, et al. Gender-specific protection of estrogen against gastric acid-induced duodenal 

injury: stimulation of duodenal mucosal bicarbonate secretion. Endocrinology 2008;149(9):4554-66. 

18. Chen G, Shi J, Ding Y, Yin H, Hang C. Progesterone pevents traumatic brain injury-induced intestinal nuclear factor 

kappa B activation and proinflammatory cytokines expression in male rats. Mediators Inflamm 2007;2007: 93431. 

19. Shahabinejad M, Khaksari M. Effect of 17 beta-Estradiol on wound healing in ovariectomized rats. Koomesh, J 

Semnan Univ Med Sci 2001;3(1-2):1-10. [in Persian]   

20. Marmarou A, Foda MA, Van den Brink W, Campbell J, Kita H, Demetriadou K. A new model of diffuse brain 

injury in rats. Part I: Pathophysiology and biomechanics. J Neurosurg 1994;80(2):291-300. 

21. Ferreira M Jr, Browning KN, Sahibzada N, Verbalis JG, Gillis RA, Travagli RA. Glucose effects on gastric motility 

and tone evoked from the rat dorsal vagal complex. J Physiol 2001;536(Pt 1):141-52. 

 [
 D

O
R

: 2
0.

10
01

.1
.1

56
14

10
7.

13
91

.1
4.

6.
9.

5 
] 

                             9 / 10

https://dor.isc.ac/dor/20.1001.1.15614107.1391.14.6.9.5


�

?A������� �!"#$���%&'�(��#;	��
�
���8(�4DE(��FG��������A���)�
3��I>��

����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������5+O	�J�*���8�5�[	�5�	8����5X�8�&*���*X�)�����E�8��

22. Kao CH, ChangLai SP, Chieng PU, Yen TC. Gastric emptying in male neurologic trauma. J Nucl Med 1998;39(10): 

1798-801. 

23. Lin-Jie W, Yi Geng S, Hong Bin AI. Effects of ligation of bilateral common carotid arteries on the gastric motility 

in rats. J Biomed Eng Res 2007- 01. http://en.cnki.com.cn/Article_en/CJFDTOTAL SDSG200701017.htm 

24. Shimojima N, Nakaki T, Morikawa Y, et al. Interstitial cells of Cajal in dysmotility in intestinal ischemia and 

reperfusion injury in rats. J Surg Res 2006;135(2):255-61. 

25. Thor PJ, Madroszkiewicz D, Moskata M, Madroszkiewicz E, Goscinski I. Gastric myoelectric activity disturbance 

in patients with traumatic lesions of the brain stem. Neurol Neuro Chir Pol 2003;37(5):1037-45.  

26. Sanders KM, Ordög T, Ward SM. Physiology and pathophysiology of the interstitial cells of Cajal: from bench to 

bedside.IV. Genetic and animal models of GI motility disorders caused by loss of interstitial cells of Cajal. Am J 

Physiol Gastrointest Liver Physiol 2002;282(5): G747-56.  

27. Melro AP, Collares EF, Silva JM. Effect of an isolated mild to moderate ischemic brain injury in the gastric 

emptying of liquids in rats. Acta Cir Bras 2008;23(6):486-90. 

28. Milenov K. Effect of estradiol, progesterone and oxytocin on smooth muscle activity. In: Bulbring E, Shuba MF 

(eds). Physiology of smooth muscle. New York, NY: Raven Press 1976; pp: 395-402.  

29. Datz FL, Christian PE, Moore J. Gender-related differences in gastric emptying. J Nucl Med 1987;28(7):1204-7. 

30. Bond EF, Heitkemper MM, Bailey SL. Estrogen suppresses gastric motility response to thyrotropin-releasing 

hormone and stress in awake rats. Res Nurs Health 1998;21(3):221-8. 

31. Ryan JP, Bhojwani A, Wang MB. Effect of pregnancy on gastric motility in vivo and in vitro in the guinea pig. 

Gastroenterology 1987;93(1):29-34.  

32. Rodriguez R, Fernandez G, Ramirez R, Mednia M. Anticholinergic properties of progesterone in the isolated ileum 

of the guinea pig. Drug Dev Res 1996;38(1):50-5. 

33. Pines A, Eckstein N, Dotan I, et al. Effect of estradiol on rat ileum. Gen Pharmacol 1998;31(5):735-6. 

34. Co�kun T, Sevinç A, Teveto�lu I, Alican I, Kurtel H, Ye�en BC. Delayed gastric emptying in conscious male rats 

following chronic estrogen and progesterone treatment. Res Exp Med (Berl) 1995;195(1):49-54. 

35. Chen TS, Doong ML, Chang FY, Lee SD, Wang PS. Effects of sex steroid hormones on gastric emptying and 

gastrointestinal transit in rats. Am J Physiol Gastrointest Liver Physiol 1995;268(1 Pt 1): G171-6. 

36. Wald A, Van Thiel DH, Hoechstetter L, et al. Gastrointestinal transit: the effect of the menstrual cycle. 

Gastroenterology 1981;80(6):1497-500.  

37. Shah S, Hobbs A, Singh R, Cuevas J, Ignarro LJ, Chaudhuri G. Gastrointestinal motility during pregnancy: role of 

nitrergic component of NANC nerves. Am J Physiol Regul Integr Comp Physiol 2000;279(4):R1478-85. 

38. Wu CL, Hung CR, Chang FY, Pau KY, Wang PS. Involvement of cholecystokinin receptor in the inhibition of 

gastrointestinal motility by estradiol in ovariectomized rats. Scand J Gastroenterol 2002;37(10):1133-9. 

39. Khasar SG, Reichling DB, Green PG, Isenberg WM, Levine JD. Fasting is a physiological stimulus of vagus-

mediated enhancement of nociception in the female rat. Neuroscience 2003;119(1): 215-21.  

 

 

 

 

 

�

 [
 D

O
R

: 2
0.

10
01

.1
.1

56
14

10
7.

13
91

.1
4.

6.
9.

5 
] 

Powered by TCPDF (www.tcpdf.org)

                            10 / 10

https://dor.isc.ac/dor/20.1001.1.15614107.1391.14.6.9.5
http://www.tcpdf.org

