
 مقاله پژوهشي

306 

 

 

 

 راتييبر تغ نيليف ياثرات پنتوکس يبررس

يبافت تخمدان منجمد شده موش سور يولوژياستر  
 

*1يآباد يالهام عل ،3و1اورنگه يمرض، 3و1مقدم يم رحمانيابراه، 2و1ي، فرزانه دهقان2و1يميفاطمه کر ،1يياس کارگر ابرقويال

 

 چكيده

:نه و هدفيزم

 

 

      :يروش بررس

     

CO2

PB1+BSA 

 

CO2

PB1+BSA 

      

SPSS

ا:هافتهي

p

p 

    :يريگ جهينت

    

 

   :يکليد يها واژه

، آبادي الهام علينويسنده مسئول: *
Email: aliabade@sums.ac.ir





 

 307 

 مقدمه

 Slowfreezing

Vitrification

 

 

Gamete

ROS

DNA

. 



 

 308 

C13H18N4O3

 

 يروش بررس

 

 

  

      

   

      .

     

 

CO2

PB1+BSA

 

 

CO2

PB1+BSA 



 

 309 

       

       

   

NikonE200 Eclipse

CCDHyper HAD

Platrun LG

    

    

V total ovary=Σp×a (p) ×t




Ptotal

Pstructure

P (total)Σ    

 P(structureΣ

    

SPSS

  هاافتهي

 

Vv (structure/ovary) = 



 

 310 

p

p 

p

p

 

p

p

 

 

 

 

 

 

طور تصادفي بر ه اي با فاصله معين و مساوي ب : برآورد حجم تخمدان، کورتكس و مدولا با استفاده از روش کاواليه.  يک گريد نقطه1شكل 

 شوند کنند شمارش مي شود و تعداد نقاطي که با ناحيه سطح برش برخورد مي يمروي هر اسلايد قرار داده 
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 هاي مختلف مورد آزمايشهاي مختلف تخمدان بين گروهميانگين و انحراف معيار حجم قسمت :1جدول 
 

   

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 p> هاي مختلف. : مقايسه حجم کل تخمدان در گروه1نمودار

 

p>هاي مختلف.  مقايسه حجم کورتكس تخمدان در گروه: 2نمودار 
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p>هاي مختلف. : مقايسه حجم مدولاي تخمدان در گروه3نمودار

 

 

ترتيب از گروه ه ( ب C, D, Eباشد. تصاوير ) يميعي بودن بافت تخمدان نشان دهنده طب 1( از گروه کنترل و شاهد A, B: تصاوير )2كل ش

 باشد. يمنشان دهنده تخريب بافت تخمدان و ايجاد فضا در بين سلول ها )*(  2و آزمايش  1، آزمايش 2شاهد 

 



 

 313 

  بحث

   

 .

      

 

 



 

 314 

ROS

  

DNA

 

 يريجه گينت

    

  

 

 

 

  ر و تشكريتقد

IR.SUMS.RES.1391.S6072

     

 

 

 



 

 315 

REFERENCES 
1.Dhali A, Anchamparuthy V, Butler S, Pearson R, Mullarky I, Gwazdauskas F. Gene expression 
and development of mouse zygotes following droplet vitrification. Theriogenology 2007; 68(9): 
1292-8. 
2.Huang JY, Chen HY, Park JYS, Tan SL, Chian RC. Comparison of spindle and chromosome 
configuration in in vitro-and in vivo-matured mouse oocytes after vitrification. Fertility and Sterility 
2008; 90(4): 1424-32. 
3.Trounson A. Development of in vitro fertilization in Australia. Fertility and Sterility 2018; 110(1): 
19-24. 
4.Kasai M, Mukaida T. Cryopreservation of animal and human embryos by vitrification. 
Reproductive BioMedicine Online 2004; 9(2): 164-70. 
5.Gook DA, Edgar DH. Human oocyte cryopreservation. Human Reproduction Update 2007; 13(6): 
591-605. 
6.Chrenek P, Makarevich A, Popelková M, Schlarmannová J, Toporcerová S, Ostró A, et al. 
Ultrastructure of vitrified rabbit transgenic embryos. Zygote 2014; 22(4): 558. 
7.Kim S, Lee Y, Lee S, Kim T. Ovarian tissue cryopreservation and transplantation in patients with 
cancer. Obstet Gynecol Sci 2018; 61(4): 431-42. 
8.Roux C, Amiot C, Agnani G, Aubard Y, Rohrlich PS, Piver P. Live birth after ovarian tissue 
autograft in a patient with sickle cell disease treated by allogeneic bone marrow transplantation. 
Fertility and Sterility 2010; 93(7): e15- 9. 
9.Campos ALM, de Souza Guedes J, Rodrigues JK, Pace WAP, Fontoura RR, Caetano JPJ, et al. 
Comparison between slow freezing and vitrification in terms of ovarian tissue viability in a bovine 
model. Revista Brasileira de Ginecologia e Obstetrícia/RBGO Gynecology and Obstetrics 2016; 
38(07): 333-9. 
10.Best BP. Cryoprotectant toxicity: facts, issues, and questions. Rejuvenation Research 2015; 
18(5): 422-36. 
11.Liu Q, Wang X, Wang W, Zhang X, Xu S, Ma D, et al. Effect of the addition of six antioxidants 
on sperm motility, membrane integrity and mitochondrial function in red seabream (Pagrus major) 
sperm cryopreservation. Fish Physiology and Biochemistry 2015; 41(2): 413-22. 
12.Aliabadi E, Karimi F, Talaei-Khozani T. Effects of L-Carnitine and pentoxifylline on carbohydrate 
distribution of mouse testicular sperm membrane. Iranian Journal of Medical Sciences 2013; 38(2): 
107. 
13.Suzuki N, Mittler R. Reactive oxygen species and temperature stresses: a delicate balance 
between signaling and destruction. Physiologia Plantarum 2006; 126(1): 45-51. 
14.Khalili MA, Maione M, Palmerini MG, Bianchi S, Macchiarelli G, Nottola SA. Ultrastructure of 
human mature oocytes after vitrification. European Journal of Histochemistry: EJH 2012; 56(3): 
236-42  
15.Fan H, Kim SM, Cho YJ, Eo MY, Lee SK, Woo KM. New approach for the treatment of 
osteoradionecrosis with pentoxifylline and tocopherol. Biomaterials Research 2014; 18(1): 13. 
16.Ranjbar A, Ghahremani MH, Sharifzadeh M, Golestani A, Ghazi-Khansari M, Baeeri M, et al. 
Protection by pentoxifylline of malathion-induced toxic stress and mitochondrial damage in rat 
brain. Human & Experimental Toxicology 2010; 29(10): 851-64. 
17.Rizzi Sanchez E, Bonacio G, Batista RIM, Garcia VT, Gonçalves BR, Victorino TR, et al. 
Abstract P3022: Pentoxifylline exerts antiinflammatory and antioxidant effects, inhibits mmp-2 
activity and attenuates renovascular hypertension-induced vascular alterations. Hypertension 2019; 
74(1): AP3022. 
18.Rezvanfar MA, Saadat S, Saadi HAS, Mansoori P, Saeedi S, Gooshe M, et al. Cellular and 
molecular mechanisms of pentoxifylline's beneficial effects in experimental polycystic ovary. 
Theriogenology 2015; 83(6): 968-77. 
19.Aliabadi E, Mesbah F, Kargar-Abarghouei E, Zahiri S, Abdi S. Effects of pentoxifylline on the 
histological and ultra-structural features of vitrified mouse ovarian tissue: An experimental study. 
International Journal of Reproductive BioMedicine 2018; 16(6): 387. 
20.Kovačič B, Vlaisavljević V, Reljič M. Clinical use of pentoxifylline for activation of immotile 
testicular sperm before ICSI in patients with azoospermia. Journal of Andrology 2006; 27(1): 45-52. 
21.Mühlfeld C, Nyengaard JR, Mayhew TM. A review of state-of-the-art stereology for better 
quantitative 3D morphology in cardiac research. Cardiovascular Pathology 2010; 19(2): 65-82. 
22.Hyde DM, Tyler NK, Plopper CG. Morphometry of the respiratory tract: avoiding the sampling, 
size, orientation, and reference traps. Toxicologic Pathology 2007; 35(1): 41-8. 



 

 316 

23.Ebner T, Moser M, Sommergruber M, Gaiswinkler U, Shebl O, Jesacher K, et al. Occurrence 
and developmental consequences of vacuoles throughout preimplantation development. Fertility 
and Sterility 2005; 83(6): 1635-40. 
24.Picton HM, Gosden RG. In vitro growth of human primordial follicles from frozen-banked ovarian 
tissue. Molecular and Cellular Endocrinology 2000; 166(1): 27-35. 
25.Shaw J, Cox SL, Trounson A, Jenkin G. Evaluation of the long-term function of cryopreserved 
ovarian grafts in the mouse, implications for human applications. Molecular and Cellular 
Endocrinology 2000; 161(1-2): 103-10. 
26.Sonmezer M, Oktay K. Orthotopic and heterotopic ovarian tissue transplantation. Best Practice 
& Research Clinical Obstetrics & Gynaecology 2010; 24(1): 113-26. 
27.Mazoochi T, Salehnia M, Valojerdi MR, Mowla SJ. Morphologic, ultrastructural, and biochemical 
identification of apoptosis in vitrified-warmed mouse ovarian tissue. Fertility and Sterility 2008; 
90(4): 1480-6. 
28.Shiloh H, Baratz SL, Koifman M, Ishai D, Bidder D, Weiner-Meganzi Z, et al. The impact of 
cigarette smoking on zona pellucida thickness of oocytes and embryos prior to transfer into the 
uterine cavity. Human Reproduction 2004; 19(1): 157-9. 
29.Hosseini S, Forouzanfar M, Hajian M, Asgari V, Abedi P, Hosseini L, et al. Antioxidant 
supplementation of culture medium during embryo development and/or after vitrification-warming; 
which is the most important? Journal of Assisted Reproduction and Genetics 2009; 26(6): 355-64. 
30.Stanic P, Sonicki Z, Suchanek E. Effect of pentoxifylline on motility and membrane integrity of 
cryopreserved human spermatozoa. International Journal of Andrology 2002; 25(3): 186-90. 
31.Theron AB, Verheye-Dua L, Böhm T. The role of G2-block abrogation, DNA double-strand 
break repair and apoptosis in the radiosensitization of melanoma and squamous cell carcinoma cell 
lines by pentoxifylline. International Journal of Radiation Biology 2000; 76(9): 1197-208. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 317 

Armaghane-danesh, Yasuj University of                                                                                   Original Article 

Medical Sciences Journal (YUMSJ) 

Evaluation of the Effects of Pentoxifylline 

on Stereological Changes in Frozen 

Ovarian Tissue of Mice 
Kargar Abarghooei E

1
, Karimi F

1,2
, Dehghani F

1,2
, Rahmani Moghadam E

1,3
, Owrang M

1,3
, Aliabadi E

1*
 

 

1
Department of Anatomical Sciences, School of Medicine, Shiraz University of Medical Sciences, Shiraz, Iran, 

2
Histomorphometry and Stereology Research Centers, Shiraz University of Medical Sciences, Shiraz, Iran, 

3
Student Research Committee, Shiraz University of Medical Sciences, Shiraz, Iran. 

 
Received: 09 Mar 2020              Accepted: 09 July 2020 

Abstract 
 

Background & aim: Ovarian cryopreservation is a technique in artificial insemination methods, 

while the ovary is vulnerable to the cryopreservation process. Pentoxifylline as an antioxidant takes 

a protective effect by reducing free radicals in culture medium. The aim of the present study was to 

determine and evaluate the antioxidant effects of pentoxifylline on stereological changes in frozen 

ovarian tissue of mice after freezing.  
 

Methods: The present experimental study was conducted on 25 female ovaries at Shiraz 

University of Medical Sciences in 2019, which were randomly divided into five groups of five. Group 

1 (control): No treatment was performed in this group. Groups 2 and 3 (sham 1,2): In Group 2, after 

the ovaries were removed, they were placed for half an hour in a CO2 incubator in the saline 

phosphate buffer + bovine serum albumin (PB1 + BSA) environment, And in Group 3, in addition to 

being placed in the incubator, 1.8 mM of Pentoxifylline was added to the buffer environment. 

Groups 4 and 5 (Experimental 1, 2): In Group 4, after the ovaries were removed from the animal's 

body, the ovaries were vitrified for two weeks, after which time they were melted and placed in a 

CO2 incubator for half an hour in the saline phosphate buffer + bovine serum albumin (PB1 + BSA) 

environment, and In Group 5, in addition to vitrified, melting, and incubation, the ovaries were 

exposed to buffers containing 1.8 mM pentoxifylline. After tissue processing, ovarian tissue 

sections were studied with stereological methods. Data were analyzed using SPSS software and 

Kruskal-Wallis statistical test. 
 

Results: The stereological estimation indicated that the total volume of ovaries and cortex 

increased in control groups 2, experiment 1 and experiment 2 compared to the control group, but 

no significant increase was perceived (p<0.05). On the other hand, the volume of medulla in control 

groups 2, experiment 1 and experiment 2 decreased compared to the control group, but this 

decrease was not significant (p<0.05). 
 

Conclusions: According to the results of the present study, pentoxifylline and cryopreservation 

increased the volume of ovarian tissue, but despite the antioxidant properties of pentoxifylline, no 

effect was observed on protecting the ovary from the negative effects of cryopreservation. 
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