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Figure 1. Stereomicroscope image of in vitro oocyte nucleus maturation. (A) cumulus-oocyte complex before
maturation, SB) Complete expansion of cumulus cells after maturation, (C) mature oocyte (arrow
represents polar body).
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Figure 2. Stereomicroscope image of germinating blastocyst
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Table 2. Effect of added lipopolysaccharide in maturation culture medium on oocyte maturation

(B s o y3) Slaed A o5 s talel o Lo

VA (FAUYR)
VA« (P¥/0)

Aol
A2 eSS S

Al e LSS0 J..f\..k.:» Laosls

ooslsesS sl sl (ST Eob cudS lams )3 0ad 8Ll by, lo g 51T Jou>
Table 3. Effect of added lipopolysaccharide in maturation culture medium on expansion of cumulus cells
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Figure 3. Effect of added I|p0p0|ysacchar|de in maturation culture medium on expression level of microRNAs in
sheep cumulus cells determined by Time PCR Real

[ DOR: 20.1001.1.22518622.1400.12.31.7.8 ]

[ DOI: 10.52547/rap.12.31.118 ]

Let o5 wad o lis o yigly 5l (S (V) ol i
My el ccl el geb oo » MirTa
DA) s8.00 IL6, 1L10 il Sl slaopanle
S cdbale jeas  way e Gl Oldles Sy s
MirLet 7 olo 35lo s loke » o555
(YY) cwl a8l (2alS 25 BB Hsba
s sladsbs 3 gl e el STAR o5
2 30 by ol e b MIr-150 cul osds yasuie
Sz (YY) 2580 Sengl (B Cel fgefen s
» uLQ(JI ué)w » Mir-150 wm g us);

NF-xB ; ok rv:.‘a.u u‘ RV 45.\,.:::)@ ulw I, 150

5 Sex5 gob b BRNAG S 5k 5 ol
rad ol 213 IS e 33, sady Joe
Oy ol Gusly ) o3l w285 51 (L5 L sty
RNAS S «solS slS5 5 ligsilS slaJsbo (0) )0
ol 2,8l s 4 Gl o |, TRLA 05,5 as garme
3ol (V) 89500 L] Gy dbrl el g WS o
285l s §) 85 20 5o s So3elom
Sl sl gnle Wy el g WS e dbnl o ol
(V) 3900 TNFa o IL1 ik
Let Mir_Let 7a aes ;| LRNAG S, 5| Sy
(Y2) 5, JoSJgd by > oo a5 Mir_21 4 Mir_7c
ol odes (glayune WS o ol Mir _Let 7a
w5 1) Jobs 455 5 DNA ol cjsingl abes
o g Sess » Mirket 7a YL ol S s


http://dx.doi.org/10.52547/rap.12.31.118
https://dor.isc.ac/dor/20.1001.1.22518622.1400.12.31.7.8
http://rap.sanru.ac.ir/article-1-1102-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-07-03 ]

[ DOR: 20.1001.1.22518622.1400.12.31.7.8 ]

[ DOI: 10.52547/rap.12.31.118 ]

WY

ol L oohes oS b Sl Bl dsd
il adlas > Js ) aibe el soiySslo
P pSesSee K padodgidl jl e Mir-200b b
slodsbo > Esb <ot lame 40 38l igd i)k
a5 3l odel Cowday gl B )8 g i3l welgesS
It Sl kulys )5 LRNA 58 ol 555
Co S dmd lg o it sl o w8l Lis
g9 & 2)lodhsd 4 Zul )3 LRNAy S ol oS
Sl 0,8l ) wmde Ui b adlhs mls
i st Sl o o )l SaE 55 U s
slagesly 5 Jss GBRNAGS oy b G
Dybisr (655 (ol (ol

VFe e Sl 7Y ojlais /emdjley Sl ol clidgs (slouimgy

Ol adlbas ol 5> osel Conday gls (wlul p .(V+) coul
Sy 4 08 g Il gy dxe jsbay Mir-150
8l andly Gid5 (ool gl (Bl 53ty oo

b laess gla JoSulsd by > epe Liis Mir-27a
Cawl 00l a3 ls [L-10 Laie 0uiS ol G lgicdy o
Sk & b > SpSle a0 o
(V) wb o Lials "j ol JdL-10 b )l Gua
Gua K TLRA & ey o ol wis slasuis
O ol 1,8l o jeis 55 a8 cosl Mir-27a guditue
(TY) 9o el el sl el g b0 ]34l

TLRE K& yome b 1,8 Gua L Mir-200b
ol (YA) S e 1y Sl 5B el by
5 e Ll 5 LISy S cslaJsk 55 Mir-2000

10.

11.

12.

13.
14.

&
Alexandri, C., B. Stamatopoulos, F. Rothe, Y. Bareche, M. Devos and |. Demeestere. 2019.
MicroRNA profiling and identification of let-7a as a taraet to prevent chemotherapy-induced
primordial follicles apoptosis in mouse ovaries. Scientific Reports, 9(1): 1-10.
Bromfield, J.J. and I.M. Sheldon. 2013. Lipopolysaccharide reduces the primordial follicle pool in the
bovine ovarian cortex ex vivo and in the murine ovary in vivo. Biology of Reproduction, 88(4): 98-1.
Bromfield, J.J. and I.M. Sheldon. 2011. Lipopolysaccharide initiates inflammation in bovine
granulosa cells via the TLR4 pathway and perturbs oocyte meiotic progression in vitro.
Endocrinoloay, 152(12): 5029-5040.
Diedrich, K., P. Bouchard, F. Dominguez, M. Matzuk, S. Franks, S. Hamamah, C. Simon, P. Devroey,
D. Ezcurra and C.M. Howles. 2011. Contemporary genetic technologies and female reproduction.
Human Reproduction Update, 17(6): 829-847.
Ghojoghi, S., F. Samadi and S. Hasani. 2013. Comparison of Blood Serum Biochemical Compositions
and Ovarian Follicular Fluid of Different-Sized Follicles in Dairy Cows. Research on Animal
Production (Scientific and Research), 4(7): 106-123.
Ibrahim, S., D. Salilew-Wondim, F. Rinas, M. Hoelker, C. Neuhoff, E. Tholen and D. Tesfaye. 2015.
Expression pattern of inflammatory response genes and their requlatory micrornas in bovine oviductal
cells in response to lipopolysaccharide: implication for early embryonic development. PLoS One,
10(3): p. e0119388.
Jadhav, S.P., S.P. Kamath, M. Choolani, J. Lu and S.T. Dheen. 2014. microRNA-200b modulates
microglia-mediated neuroinflammation via the cJun/MAPK pathway. Journal of Neurochemistry,
130(3): 388-401.
Jaiswal, Y.K., M.K. Jaiswal, V. Agrawal and M.M. Chaturvedi. 2009. Bacterial endotoxin (LPS)—
induced DNA damage in preimplanting embryonic and uterine cells inhibits implantation. Fertility
and Sterility, 91(5): 2095-2103.
Lavon, Y., G. Leitner, E. Klipper, U. Moallem, R. Meidan and D. Wolfenson. 2011. Subclinical,
chronic intramammary infection lowers steroid concentrations and gene expression in bovine
preovulatory follicles. Domestic Animal Endocrinology, 40(2): 98-109.
Liu, Z., D.G. de Matos, H.Y. Fan, M. Shimada, S. Palmer, J.S. Richards. 2009. Interleukin-6: an
autocrine requlator of the mouse cumulus cell-oocyte complex expansion process. Endocrinology,
22(150): 3360-3368.
Ma, Y., Y. Liu, H. Hou, Y. Yao and H. Meng. 2018. MiR-150 predicts survival in patients with sepsis
and inhibits LPS-induced inflammatory factors and apoptosis by targeting NF-xB1 in human
umbilical vein endothelial cells. Biochemical and Biophysical Research Communications, 500(3):
828-837.
Mhatre, M.V., J.A. Potter, C.J. Lockwood, G. Krikun and V.M. Abrahams. 2016. Thrombin augments
LPS-induced human endometrial endothelial cell inflammation via PAR1 activation. American
Journal of Reproductive Immunology, 76(1): 29-37.
Magata, F. and T. Shimizu. 2017. Effect of lipopolysaccharide on developmental competence of
oocvtes. Reproductive Toxicology, 71: 1-7.
Miles, J.R., T.G. McDaneld, R.T. Wiedmann, R.A. Cushman, S.E. Echternkamp, J.L. Vallet and
T.P.L. Smith. 2012. MicroRNA expression profile in bovine cumulus—oocyte complexes: Possible
role of let-7 and miR-106a in the development of bovine oocytes. Animal Reproduction
Science, 130(1-2): 16-26.


http://dx.doi.org/10.52547/rap.12.31.118
https://dor.isc.ac/dor/20.1001.1.22518622.1400.12.31.7.8
http://rap.sanru.ac.ir/article-1-1102-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-07-03 ]

[ DOR: 20.1001.1.22518622.1400.12.31.7.8 ]

[ DOI: 10.52547/rap.12.31.118 ]

AVY ettt sesesesens (_dl)‘—)l-?(—” ul):l 4 E.wl.: » .\M; (J“?J?n9§ lebe.m lebRNA 9)5\»0 LJL” 9 Koz P09 U”?gj u)u’: @L_{))I

15.Mondou, E., I. Dufort, M. Gohin, E. Fournier and M.A. Sirard. 2012. Analysis of microRNAs and
their precursors in bovine early embryonic development. Molecular Human Reproduction, 18(9): 425-
434,

16. Najafi, M., G. Rahimi-Mianji, Y. Guo, N. Jhamat, G. Andersson, P. Humblot and E. Bangcom-
Rudllof. 2018. Differential gene expression analysis inb endometrial epithelial cells following by E.
coli LPS challenge. Research on Animal Production, 8: 121-130.

17.Naavi, A.R., S. Zhong, H. Dang, J.B. Fordham, S. Nares and A. Khan. 2016. Expression profiling of
LPS responsive miRNA in primary human macrophages. Journal of Microbial & Biochemical
Technoloay, 8(2): 136.

18.Pan, B. and J. Li. 2018. MicroRNA-21 up-requlates metalloprotease by down-requlating TIMP3
durina cumulus cell-oocyte complex in vitro maturation. Molecular and Cellular Endocrinology, 477,
29-38.

19. Rallabhandi, P., A. Awomoyi, K.E. Thomas, A. Phalipon, Y. Fujimoto, K. Fukase and S.N. Vogel.
2008. Differential activation of human TLR4 by Escherichia coli and Shigella flexneri 2a
lipopolysaccharide: combined effects of lipid a acylation state and TLR4 polymorphisms on
signaling. The Journal of Immunoloay, 180(2): 1139-1147.

20. Ricarte-Filho, J.C.M., C.S. Fuziwara, A.S. Yamashita, E. Rezende, M.J. da-Silva and E.T. Kimura.
2009. Effects of let-7 microRNA on cell growth and differentiation of papillary thyroid
cancer. Translational Oncoloay, 2(4): 236.

21.Schmitz, S., M.W. Pfaffl, H.H.D. Mever and R.M. Bruckmaier. 2004. Short-term changes of mRNA
expression of various inflammatory factors and milk proteins in mammary tissue during LPS-induced
mastitis. Domestic Animal Endocrinology, 26(2): 111-126.

22.Sheldon, .M., J.G. Cronin, M. Pospiech and M.L. Turner. 2018. Symposium review: Mechanisms
linking metabolic stress with innate immunity in the endometrium. Journal of Dairy Science, 101(4):
3655-3664.

23.Sheldon, 1.M., G.S. Lewis, S. LeBlanc and R.O. Gilbert. 2006. Defining postpartum uterine disease in
cattle. Theriogenoloay, 65(8): 1516-1530.

24.Song, J., M. Jun, M.R. Ahn and O.Y. Kim. 2016. Involvement of miR-Let7A in inflammatory
response and cell survival/apoptosis regulated by resveratrol in THP-1 macrophage. Nutrition
Research and Practice, 10(4): 377-384.

25.Soto, P., R.P. Natzke and P.J. Hansen. 2003. Identification of possible mediators of embryonic
mortality caused by mastitis: actions of lipopolysaccharide, prostaglandin F2a, and the nitric oxide
generator, sodium nitroprusside dihydrate, on oocyte maturation and embryonic development in
cattle. American Journal of Reproductive Immunology, 50(3): 263-272.

26. Storeng, R.I.T.S.A. and B.E.R.I.T. Johne. 1987. Toxic effects of lipopolysaccharide from Bacteroides
intermedius and Escherichia coli assessed in the pre-implantation mouse embryo culture system. Acta
Pathologica Microbiologica Scandinavica Series B: Microbiology, 95(1-6): 135-139.

27.Tadros, W. and H.D. Lipshitz. 2005. Setting the stage for development: mRNA translation and
stability during oocyte maturation and egq activation in Drosophila. Developmental Dynamics: an
Official Publication of the American Association of Anatomists, 232(3): 593-608.

28.Tserel, L., T. Runnel, K. Kisand, M. Pihlap, L. Bakhoff, R. Kolde and A. Rebane. 2011. MicroRNA
expression profiles of human blood monocyte-derived dendritic cells and macrophaages reveal miR-
511 as putative positive regulator of Toll-like receptor 4. Journal of Biological Chemistry, 286(30):
26487-26495.

29.Wana, Y., X. Zhang, J. Tian, G. Liu, X. Li and D. Shen. 2019. Sevoflurane alleviates LPS-induced
acute lung injury via the microRNA-27a-3p/TLR4/MyD88/NF-kB signaling pathway. International
Journal of Molecular Medicine, 44(2): 479-490.

30. Wendlandt, E.B., J.W. Graff, T.L. Gioannini, A.P. McCaffrey and M.E. Wilson. 2012. The role of
microRNAs miR-200b and miR-200c in TLR4 signaling and NF-kB activation. Innate
Immunity, 18(6): 846-855.

31.Wiesel, P., AP. Patel, N. DiFonzo, P.B. Marria, C.U. Sim, A. Pellacani and S.F. Yet. 2000.
Endotoxin-induced mortality is related to increased oxidative stress and end-organ dysfunction, not
refractory hypotension, in heme oxyaenase-1-deficient mice. Circulation, 102(24): 3015-3022.

32. Xie, N., H. Cui, S. Banerjee, Z. Tan, R. Salomao, M. Fu and G. Liu. 2014. miR-27a requlates
inflammatory response of macrophages by targeting IL-10. The Journal of Immunology, 193(1): 327-
334.

33.You, J.J., I.P. Jae, J.M. Won, T.M. Phuona, K.C. Moon and Y.C. Sana. 2015. Cumulus cell-expressed
type | interferons induce cumulus expansion in mice. Biology of Reproduction, 92(1): 1-20.

34.Zhao, S.J., Y.W. Pang, X.M. Zhao, W.H. Du, H.S. Hao and H.B. Zhu. 2017. Effects of
lipopolysaccharide on  maturation of bovine oocyte in vitro and its possible
mechanisms. Oncotarget, 8(3): 4656.

35.Zhou, R., Y. Miao, Y. Li, X. Li, J. Xi and Z. Zhang. 2019. MicroRNA-150 promote apoptosis of
ovine ovarian granulosa cells by targeting STAR gene. Theriogenology, 127: 66-71.


http://dx.doi.org/10.52547/rap.12.31.118
https://dor.isc.ac/dor/20.1001.1.22518622.1400.12.31.7.8
http://rap.sanru.ac.ir/article-1-1102-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-07-03 ]

[ DOR: 20.1001.1.22518622.1400.12.31.7.8 ]

[ DOI: 10.52547/rap.12.31.118 ]

Research on Animal Production, Vol. 12, NO. 31, Spring 2021 .........coeuutiuiniii ettt e e e 125

Evaluating the Sheep Oocyte In Vitro Developmental Competence and Expression
of MicrorRNAs in Cumulus Cells in Response to Inflammatory Effects Induced by
Lipopolysaccharide

Sara Ataei Nazari', Abdollah Mohammadi Sangcheshme?, Ahmad Afzalzadeh®,
Mohammad Reza Bakhtiarizadeh*, Ali Asadi Alamouti® and Ali Fouladi Nashta®

1- PhD. Student, University of Tehran
2- Assistant Professor, University of Tehran
3- Professor, University of Tehran
4- Associate Professor, University of Tehran
5- Assistant Professor, University of Tehran
6- Professor, University of London
Received: April 10, 2020 Accepted: August 3, 2020

Abstract

This study was conducted to investigate the influence of lipopolysaccharide (LPS) on sheep
oocyte maturation and developmental competence and changes in the expression of microRNAs
in cumulus cells in the inflammatory situations induced by LPS. For this, ewe's oocytes were
cultured in medium containing 0 (control) and 1 pg/ml of LPS for 24 hours. After in vitro
maturation, the percentage of nucleus maturation and distribution of cumulus cells were
evaluated. Moreover, the rate of cleavage and blastocyst production were evaluated. The
expression of microRNAs was quantitatively assessed by real-time PCR. The addition of LPS to
maturation medium did not show any significant effects on the proportion of nucleus maturation
and cumulus cell distribution. Although percentage of cleavage was not affected by LPS, the
rate of blastocyst production was significantly reduced in the presence of LPS (P < 0.05).
Expression of Mir-150 was significantly increased in response to LPS supplementation in
culture medium (P < 0.05). Also, the expression of Mir-200b and Mir-27a increased in culture

medium containing LPS compering to the control group, whereas Mir-let7a expression
decreased in response to LPS addition, however, the difference was not statistically significant.
The results demonstrate that LPS has detrimental effects on sheep oocyte developmental
competence and these effects seem to be mediated through changes in the expression of
microRNAs in cumulus cells.

Keywords: Cumulus distribution, Immune response, Infectious disease, Microrna,
Reproductive ability, Sheep
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