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Effect of Serum Types on Interferon-Tau
and B-cell Lymphoma 2 Expression in
Bovine Embryo Production
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Abstract

Objective—The study was conducted to determine the effect of serum types on Interferon-Tau (IFN-T)
and BCL-2 expression in bovine embryos production.

Materials and Methods—Bovine ovaries (n=54) were obtained at a local slaughterhouse. Oocytes were
cultured in TCM-199 supplemented with serum type as treatments (10% BSA, 10% FCS, and 10% ECS,
respectively). Mature oocytes were placed in Fert-TALP media for fertilization. Total cellular RNA sam-
ples were extracted from frozen embryos. RNA samples were used for cDNA synthesis using a reverse
transcription. A relative abundance mRNA of IFN-T and BCL-2 was determined by a quantitative real-
time RT-PCR.

Results—The recovery rates of oocytes and the percentages of healthy oocytes were significantly greater
in 3-8 mm follicles than in <3 mm follicles (P<0.01). Percentages of mature oocytes in TCM-199 supple-
mented with 10% FCS, ECS and BSA were not significantly different (7>0.05) compared to the control.
Percentages of fertilized embryos supplemented with 10% FCS, ECS and BSA were also not significantly
different (P>0.05) compared to the control. Cleavage rates of 4-8 cells and morula stage supplemented
with 10% FCS, ECS and BSA were significantly greater than (P<0.01) that of the control. However, rela-
tive abundance mRNA of IFN-T and BCL-2 expression among treatments were not significantly different
(P>0.05).

Conclusion—Although serum types in this study did not affect IFN-T and BCL-2 mRNA expression,

they affected the maturation of oocytes and in vitro embryos production.
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Table 1. The Recovery Rate of Oocyte Obtained from Bovine Ovaries

Follicle size (mm) No. of follicle No. of oocyte % Recovery of healthy
oocyte
3-8 1208 691 57.2°
<3 827 408 49.3°
total 2035 1099

“® Means in the same column with different superscripts differ significantly (P<0.01).
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TCM-199 1631818 10% BSA ganiegniiisdfnes (P<0.01) ionfSeuieununguinedsu
A28 10% FBS, 10% ECS 1aznguaaungy (54.7, 50.0, 51.6 uaz 43.2% aud1a) aaaadly
Table 2

Table 2. Effect of Serum Types on /n Vitro Maturation of Bovine Cumulus-oocyte Complexes

Supplementation No. of collected oocyte No. of mature % Mature oocyte
oocyte
Control 256 110 43.2¢
10% BSA 256 140 54.7°
10% FCS 256 128 50.0°
10% ECS 256 131 51.6"

a,b,c

Means in the same column with different superscripts differ significantly (P<0.01).

Table 3. Effect of Serum Types on In Vitro Fertilization and In Vitro Culture in Bovine

Embryos Production

% Embryos % Cleavage of embryos
Supplementation .
fertilization 4-8 cell morula blastocyst
Control 38.2° 100.0 24.6° 0.0°
(42/110) (15/15) (4/15) (0/15)
10% BSA 41.2° 100.0 38.6" 8.8"
(58/140) (57/57) (22/57) (5/57)
10% FCS 41.1° 100.0 26.0° 6.0°
(53/128) (50/50) (13/50) (3/50)
10% ECS 39.8° 100.0 27.8° 7.4°
(54/131) (54/54) (17/54) (4/54)

a,b,c

Means in the same column with different superscripts differ significantly (P<0.01).
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Figure 1. The Quantitative mRNA Expression®
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Figure 2. Effect of Serum Types on Relative Abundance mRNA of IFN-T Expression in

Bovine Embryos
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Figure 3. Effect of Serum Types on Relative Abundance mRNA of BCL-2 Expression in

Bovine Embryos

7.0 9

6.0 4

" ]

4.04

2.0 4

oo - I

BSA FCS ECS

Relative mRNA abundance

o150

Aa a 1 <3 4 1
NMINadouNavoIvIansaanadsnuaIusalumsinuToIo lad Wyl
a a 1 a A S 3 J < 4
Woadmavuaiiosn 3 ay 3-8 Haamas lesiFuaanuansolumanule e lsduan
] o Y 1 aa A ] <3 S =
@iy (P<0.05) naaalidiunvneveaeadimatinaseanuansalumsnu e Te lad @

AOAARDINUNITIIBIIUUDY Lonergan et al. [9] WUNVHIAvBIWBadRaliNanonNua13n50 lu



38 KKU Vet J  Vol. 22 No. 1 January - June 2012

< J 1 % dy Aaa Ax Y ' 4 ' A A
m3nuTe To laduanaresnu uenantineadAanlvnadurmgudnalsnnnil 8 Taawnas 1z
9 d' dy 3’/ 1 d' =\ a Y 1
1¥5zeznminziassdunii iiiesnnimsniavesleTo lad ludrsaiu [s]
a g dy 4 = 3’, dy Y [
Msta3u FCS ECS tag BSA lugasiheumizinesle To loa lumsanmiasail 1dwaso
Y] { o o* [] 1 [ Aaa <3 1
msiamsnauysoivesloTolaed Ia linanaenuluneatd uaasdiiiua FCS nag ECS
= 4 1 A Y ] ~ 4 o ] 1
Hesrsznonvosmsaiee fdwwaldimsiaumsnauyssivelololed lala iuanaig
U FITDANADINUMIANEIVOI Ocana et al. [10] WLINMITLETU 20% ECS 15 suiieniu 20%
\ ) o A ¢ 7 a4
FCS daraldmaianmsnauysaivesle Toled I nazamninvesloTo leaavwionlion
= (% 1 d’ ] Y A Ao
eunungud lu A5 ugsy
NAMIANYIVDY Leibfried-Rutledge et al. [11] ¥M5taTy FCS AANMTUTU10% T
Y X P R ol @ o A P P
gasiheumzineslole lad TeM-199 wunInulesiuamswannmsnauyssives ToTo lud
Y
T v =y [ o < a
Ta 18U 73% UonIniMSasy FCS uag ECS dadanalimawannveauduys Todeszes
= dda! d' = (% 1 d’ ] Y Aa d' =
vana Insaduwilon)seuiiounungui lulaa3y [5] TurmzinmsAnives Wang et al. [12]
o a 1 g kY] < a
mmsiasu FCs innududy 5% lugasiier TCM-199 Timswannveudus loluszes
v Y Y
vaa lada iy 52% Feaeanasdnumaany1luasill naveIriassuaonIHLIAaL
o < a = 9 9 < a
Wannmsveudus Teveslnszezusn llauneszezndoulunsdrerhnduys Totazausn
o [] v a Y] < a
A1 lunagnueausi I (cleavage rate of embryos) WIIMFII YHAZMINAIUIVOUONVS 1o 1N
Y
Y 1 1 4 1 1 1
ARTYEYMIULNEAE 4-8 1ad audeszozuegauayszozuaa ladaganiingualuny

0w aa

pg N UNsdIAYN19aD

< a = =\ Y a =

wuus lolaluszezuaa laga Imsaseoumesmesoun1ian Ins lluara wazeg

Y v Y 9
deadyna lnsgqumitnagnaulu e lusuiilidrsudynnaed 15U Chemokine (C-X-C motif)
I g’/ 1 1
ligand 10 (CXCL10) Galectin-15 (LGALS15) uau [2] lumsnaasens il wundSuna mRNA
] 1 o aa ] < i a
w99 IFN-T Lifianuuanaenunieada sd1elsnanuionnsandasinamsuaasoanues
Ju wunmsiesy BECS BuunTiiuf5una mRNA ved IFN-T ige 509890170 FCS 1oz BSA
udIa (1.39, 0.43 1ag 0.09 MUEIAL) ABANABINVIIPUUBA Rizos et al. [1] 1AAN¥IANS
a I a g 1 <3 a 1
ESuFSUEReriia Ao FCS az BSA lwiheumzibeuduys Tonud USua mRNA ¥e4 IFN-
] 1 o aa v 1 <3 U <3 A

T lifianuuanannunieddd uaee1e lsnaufsua mRNA vo IFN-T lunquueausuis To
A dy %’ dy <3 a a A Aou A ~ U
iz luheumziaeaduys To lunmsasuwsiin®iu D150 mRNA 493 IFN-T #1gann
A =} [ VoA My A Ao
WenFeudounungui i laaSudsy

91NN1INAADIVDY Yang and Rajamahendran [13] W12101/3078) mRNA 493 BCL-2 g4

' s 3 a { a 3 a {

Tungule e lwduaziouys Tenligunmanazimsmnamsaevewduys lo lulsuaities Tu

nuasstuiununlSnavestu BAx Tsduiiffinagalungule e laduaziouys Tend



nsamsdanwmmemans vy, U 22 niiuil 1 unanw - dguigu 2555 39

= = g’/ dy v = 1 Y v
A 1A [14] 1nmsAnpIns il wuSuna mRNA vee BCL-2 lifinnuuanaianu og1e1s
I A a = ~ 1 a = Y
Aauie NI aNdfSanMInaAeonUeRUNYN MItETN ECS Hnud Tiini/5uia mRNA
Y94 BCL-2 N1g4 509041170 FCS 1ag BSA mud1ay

VINMIANHINAVDITUATTUADYTUIUVDI mRNA 409 IFN-T 11z BCL-2 Tumsnaa
< a o & aa 1 T < J
w3 Tovesln agdwalaasil (1) vunadeadmadwasennuaniolumsnuToTe lad (2)

I | 1w a @ { 4 a a

ToTo lsanaunwddinasesasimssguazmsviau laudsszeznlo To ladndoul faus
9 1 4 = dyw 1 1 o 4
lageaniToTo loagunin liduenniniididinanemsanasuesdnsimiaievodlo o lod (3)

a ¥ 3 Jd 1 1 o { 4
M3ty FCS, ECS taz BSA lugasihouniziaesle lo laddinanemsnannmsnauysol

J a a J A Ao A a [ '
wosloTe laduazmilfausmensnitemevesin uaz (4) siadsuiasn hidwadelSum
4 y H ¥ ¥ 1 Al -7
Y99 mRNA 494 IFN-T tiag BCL-2 Aduusiiadsuiiasyluihngnmnzaeadananonsnmu
a a 4 a < a 1

wioulausuazaunimveslolo lodnasnaumsnaaouys loneuonilene

pannssnilszmea

Y
Aav A

el ldsunuaivayuanndninnunesmuaivayumsitonield lnsansu
av v A a J = o A J <3| a 9
Weumtudia and. avInemaasuaznalulad Uszin) 2551 gudanuiu@aaiy
A U TagFIMWAYAT LAz NNUANLNTTUNTIVILHIFIA (I%)

19NA1391999

1. Rizos D, Gutierrez-Adan A, Perez-Garnelo S, De la Fuente J, Boland MP, Lonergan P. Bovine embryo
culture in the presence or : implications for blastocyst development, cryotolerance, and messenger RNA
expression. Biol Reprod. 2003;68:236-243.

2. Allison CG, Colette AA, Phillip D, Beremand D, Youngsok C, Jennifer LF, David LA, Terry LT, Fuller
WB. Identification of endometrial genes regulated by early pregnancy, progesterone, and interferon tau in
the ovine uterus. Biol Reprod. 2006;74:383-394.

3. Gordon I. Reproductive technologies in farm animals. Cab international, Wallingford, UK. 1994.

4. Hochi S, Ito K, Hirabayashi M, Ueh M, Kimura K, Hanada A. Effect of nuclear stages during in vitro
maturation on the survival of bovine oocytes. Theriogenology. 1998;49:787-796.

5. Gandhi AP, Lane ML, Gardner DK, Krisher RL. A single medium supports development of bovine embryos
throughout maturation, fertilization and culture. Hum Reprod. 2000;15:395-401.

6.  Van W, Leeuw AM, Den Daas JHG, Kruip AM, Rall WF. Comparison of conventional slow freezing and
rapid cryopreservation methods for bovine embryos. Cryobiology. 1995;32:157-167.

7. SAS. SAS/STAT: User guide for the International Database. SAS Inst., Cary NC; 2001.

8. Steel R, Torrie J, Dickey D. Principles and procedures of statistics: A biometrical approach. WCB/McGraw-Hill,
Division of the McGraw-Hill Companies; 1997.

9.  Lonergan P, Monaghan P, Rizos D, Boland MP Gordon I. Effect of follicle size on bovine oocyte quality


http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TCM-3RHM8H2-7T&_user=580711&_coverDate=01%2F01%2F1997&_alid=757547560&_rdoc=32&_fmt=high&_orig=search&_cdi=5174&_sort=d&_docanchor=&view=c&_ct=44&_acct=C000029518&_version=1&_urlVersion=0&_userid=580711&md5=0546bfc7fd0371a76b1ae0c83144660d
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TCM-3RHM8H2-7T&_user=580711&_coverDate=01%2F01%2F1997&_alid=757547560&_rdoc=32&_fmt=high&_orig=search&_cdi=5174&_sort=d&_docanchor=&view=c&_ct=44&_acct=C000029518&_version=1&_urlVersion=0&_userid=580711&md5=0546bfc7fd0371a76b1ae0c83144660d

40

KKU Vet J  Vol. 22 No. 1 January - June 2012

10.

11.

12.

13.

14.

and developmental competence following maturation, fertilization, and culture in vitro. Mol Reprod.
1994;37:48-53.

Ocana Q, Millan MM, Merlin MP, Ortega Mariscaly MA, Franganillo AR. In vitro bovine embryos
production: influence of and hormonal supplementation. Arch Zootec. 1999;48:71-74.
Leibfried-Rutledge ML, Critser ES, First NL. Effect of fetal calf and bovine albumin on in vitro maturation
and fertilization of bovine and hamster cumulus-oocyte complexes. Biol Reprod. 1986;35:850-857.
Wang S, Liu Y, Holyoak GR, Bunch TD. The effects of bovine albumin and fetal bovine on the
development of pre-and post cleavage-stage bovine embryos cultured in modified CR2 and M 199 media.
Anim Reprod Sci. 1997;48:37-45.

Yang MY, Rajamahendran R. Expression of Bcl-2 and Bax proteins in relation to quality of bovine oocytes
and embryos produced in vitro. Anim Reprod Sci. 2002;70:159-169.

Mann GE, Lamming GE. Relationship between maternal endocrine environment, early embryo development
and inhibition of the luteolytic mechanism in cows. J Reprod Fertil. 2001;121:175-180.



	Effect of Serum Types on Interferon-Tau and B-cell Lymphoma 2 Expression in Bovine Embryo Production
	Abstract
	Keywords

	ผลของชนิดซีรัมต่อการแสดงออกของโปรตีนอินเทอร์เฟียรอนทาว และบีเซลล์ลิมโฟมา 2 ในการผลิตเอ็มบริโอของโค
	บทคัดย่อ
	คำสำคัญ
	บทนำ
	วัสดุ อุปกรณ์ และวิธีการ
	สัตว์ทดลอง
	การเตรียมโอโอไซต์เพื่อพร้อมปฏิสนธินอกร่างกาย
	การเตรียมอสุจิและการปฏิสนธินอกร่างกาย
	การเพาะเลี้ยงเอ็มบริโอภายนอกร่างกายและการแช่เข็งเอ็มบริโอ
	การสกัดและการประเมินคุณภาพของ RNA
	การทำ Reverse transcription
	การวิเคราะห์ปริมาณ mRNA
	การวิเคราะห์ข้อมูลทางสถิติ

	ผลการศึกษา
	ผลของขนาดฟอลลิเคิลต่อความสามารถในการเก็บโอโอไซต์
	ผลของชนิดซีรัมที่เสริมในสูตรน้ำยาการเพาะเลี้ยงเอ็มบริโอ TCM-199 ต่อการพัฒนาความพร้อมปฏิสนธิของโอโอไซ
	Table 2

	ผลของชนิดซีรัมที่เสริมในสูตรน้ำยาการเพาะเลี้ยงเอ็มบริโอต่อการปฏิสนธิและการเจริญเติบโตของเอ็มบริโอภาย
	Table 3

	ผลของซีรัมที่เสริมในสูตรน้ำยาการเพาะเลี้ยงเอ็มบริโอต่อปริมาณของ mRNA ของIFN-t และ BCL-2 ในโค 
	Figure 1
	Figure 2
	Figure 3


	วิจารณ์ 
	กิตติกรรมประกาศ
	เอกสารอ้างอิง


