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Effect of treatment with human chorionic gonadotropin(hCG) on
5 day post fixed-time artificial insemination in Hanwoo cows

Sang-Rae Cho’, Sung-Sik Kang

National Institute of Animal Science, Rural Development Administration

oF K ol BAHL 19 AGAoA 2lF4A 594 T human chorionic gonadotrophin (hCG) FAF AAIZ
WA AT FARSHIAF AAISHGITE hCG FAM] T d4l9] adt S AsiA W85 718kx 2= 797 AAIsHA
. 9T F 594 hCGE 1,500 U =2 28 FARIYT QAT Al &
28%“’ 9044 2714 YA B R JAES AR FR AT = 1‘4»%74- 2t hCG AY IFIA HF 44l
2> 84.7 %, A2|5HA] g2 ti2Tol A= 80.8 %=A AT 1FolA 3.9 %p e HA. AASAAF(Body
Condition Score, BCS)ol W& ZAI}= gjZ2Fof|A BCS J4 2.6~3.55 ]0} £ o o E F 37t B} f9Fo =2
(X0.05) &2 235 Aok 184 hCGE F4 F‘ﬂ' JF0lA= BCS F2F AtojollA] f2]AQl AolE HolR] ghgith
hCG FAF 23 F A4&2 BAR-eL v 34 25 hCGE AFolle W =2 FFS K, BAR Boke uF
Ao AR £2 AE Bk ZEFOE oA JAFA AFE Y= A5 F 584 hCG =
AFE AAISHe Zlo] BaAQl ZoE L}E}ﬁqﬂ

Abstract The purpose of this study was to investigate the effect of human chorionic gonadotrophin
(hCG) treatment on pregnancy, 5 days after artificial insemination in Korean Hanwoo cows. To test the
effect of hCG, estrus synchronization treatment was performed for 7 days, and artificial insemination (AL
was carried out 2 days later. On the 5th day after AI, hCG was injected intramuscularly at a
concentration of 1,500 IU. Pregnancy rates were examined by two methods of pregnancy diagnosis at
28 and 90 days after Al. The main results were as follows: The final pregnancy rate was 84.7% in the
hCG treated group and 80.8% in the untreated control group, showing a trend of 3.9 percentage points
in favor of the group treated with hCG. The body condition score (BCS) was significantly (/X0.05) higher
in the control group, with a BCS score of 2.6 to 3.5 than in the other two bands. However, there was
no significant difference between the BCS bands in the hCG-treated group. Final pregnancy rates tended
to be higher with hCG treatment and were relatively elevated in heifers compared to multiparous cows.
In conclusion, the hCG injection on the 5th day after artificial insemination was effective in enhancing

pregnancy maintenance in Hanwoo cows.
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HRIE 2291 AR FLAAFE2E(Human
chorionic gonadotrophin, hCG) & HXAF52E
(Follical Stimulating Hormone, FSH)¥} ZA|dA
Z2X(Luteinizing Hormone, LH)Z |-ARRE A4
71%5< 7HAAL Qo LHY 71so] 8 AsHA A&
st

ity oz AF4A(Artificial Insemination, Al)
Al ¥ progesterone(P4)& HIoh= HRHOEZA=
Gonadotropin-releasing hormone (GnRH) %+
hCG AHEo& HigE |f% T & FA|(Corpus
Luteum, CL}E A/t &sl= P4 =7t F7HA17]
= T 599 AR} mAAkeollA W Ee Al
5779 5% hCGE FAt P49 525 717171
wio] QltH1-3]. P4 5=9] 7k SHie) T
o lof Hote] A& E B T ofy} ¢ =2 H[ER
AARA7L 7hsst Aog dEA SlrH4l. Higt = LH
%= hCGE FAMHE A4 8489 715 £ §F ofvzt
HzAHQ CL 34e #&=std P4 S7HIPIL
estradiol(E2) /g2 HAAIA Hljote] Aol 342
FFe vAA FoH5] BE CL |2 P4E HEsh=
e F ohbe wighe fEstke Aotk A WA d=E
T} LAIFES] vigk REE 918] GnRH %= hCG A
2& B4 ER CL& AAdste] @4 progesterone
2] 7R YAEE FA7 7hsstoHol. A 2 A
oAl T daoA JAF5H AAl F 597 hCG
FAZE BCS S0l W SHiE, 181 n]EARe 4
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Aol AR AR S
147197 o9l 14558 A
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of we} A A st A7)zt
WHIA ] we} 57]™(same age) SOFA
hCG A& IE3} ujAa)+t IZ(Control)2& J-E35}0]
Aol ZAeHT. Ao tiet AldHElE 4
A% 0.6kg 712(TDN 70%, CP 16%)°.2 2] 3ttt

o

e e 2
(Pertagyl, GnRH,
Germany) 2.0 ml& &5 FARM BAJ 1.38g =2
AiE|Zo] 23 LIPS =2E HH] A4 FX|(CIDR
®,Progesterone releasing device Zoetis, New
Zealand)5 949 AU Z%o] AYsiqitt. CIDR 4+
A = 7Y Bt A9 AUollA fASke] WS A
StitHFig. 1]. 182l 790] A5t & CIDRE Aol
A AASIY Z2AEREHHAARJ(Prostaglandin F2
@, PGF2e, Lutalyse, Zoetis, Belgium)E 5.0 ml&
45 FAE AAst] W8S f718FR A (7], 50417t
AT o 13] A5 AAE 3 14417 Be o
= 27 AEAE AAlske FAl A3 HE ARSSt
Aot 193, 1% 44 59 43 ¥ human chorionic
gonadotropin(Chorulon, Intervet Animal Health)
1,500 IUS Z5FAF sioieh

S

2.3 YL

Al &5 § JAATL 23] HAlsto] HE J4S
sttt AT Q1T § 2894 A4S
AslA AgStE]o] AlEEL Qe 7| FE
(IDEXX rapid visual pregnancy test kit, USA)S A}
&5t 12} JAATS AAlskar, 90970l 234 4
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Fig. 1. Diagram of estrus synchronization and hCG
treatment in Hanwoo cows
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ofgttt. BCS Ao AAGY ATS 76k -8
Sk Tto|th8,9]. 40] g5t EHt BE Aol §iL
QET] o] 7IFoR HAFE A& 1, vEA 2, BE
434, T8 4 44, vRiet & 5HoR e, I
Aol weba BR =g 0.25~0.5 GHE AlEsteto]
5171 BHI0). o& Hgo g 2 AtolA= 53
HALE 7|50 okl ERE 2.5 o}, 2.6~3.5 Alo],

3.6 oJA9] 37t & FLEate] BHristoict.

2.5 EAEN
EAEAL2 SAS(version 9.3, SAS Institute, Inc.)
£ AM8SFHAL, hCG A7 f-7<¢ BCS #HEY] 7iA)

HEE g3t ot Bt J4lE B4

2 pearson’s Chi
square test(p<0.05)8 AH&-5FT.

3. gdu % nE
3.1 hCG Xl AIES Hix|
Table 12 A% wjxlo] thet E2A AlE 35)of 1}
1o} AAE The 59 F HCG 1,500 [US FAFsteic

ATE ol Al JAE AlES T4 vigstg o
Qe WA o] whet 13 58, 23 44%F, 3%
4352 AR5 13 AEE £ HCG AY S
28%(48.3 %), HCG HIAYH51.7 %), 22+ AldF0)4
AT 225(50.0 %), "L 225(50.0 %), 3%t Al
P A 225(51.2 %), WAL 215(48.8
ty)g Hﬂi stolch A5 AAL g7l ue A
[Fig. 1.

Table 1. Design of Experimental according to with
and without HCG treatment in Hanwoo

COWS
No.of No.of No. of (%)
Service used Control hCG-with
Ist 58 30(51.7) 28(48.3)
2nd 44 22(50.0) 22(50.0)
3rd 43 21(48.8) 22(51.2)
Total 145 73(50.3) 72(49.7)

3.2 hCG 2|0 M2 Al

QARG e AT PHNon-Return) &
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associated glycoproteins, PGAs)S& EAHIEAH
(ELISA) SR H&Edh= WS &8stion, 90¢7al
% A9 AYEE Eol7] oA dART 7| EQ} =}

A 5 A3 S 51 ERE Lﬁlh iR
/\}9-6]'01 PARXGE AASHL FF A4S AHE5H
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Table 2. Results of Pregnancy diagnosis at 28 and

90 following to HCG treatment post-Al in
Hanwoo cows

No. of pregnancy (%)

Semie  with 28 day 90 day
by kit Kit Facilitation
Ist 28 25(89.3)  25(89.3) 25(89.3)
2nd 22 16(72.7) 17(77.3) 17(77.3)
3rd 22 22(100) 19(86.4) 19(86.4)
Total 72 63(87.5) 61(84.7) 61(84.7)

22} Al7] hCG A 22575 dido= AARE A%
2894 A& 72.7 %, 0LA F7HA WY HF F
AsHA 77.3 % IS HAoH, 2894 27| JAX
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22%% 2894 YAlE&2 100 %A 90UA= 86.4
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S Uehfisleh 224A17] 2894 Ak At 72.7 % Eot
904A AAxIT Aol =2 AIE ALlstal= ‘/}Eﬂ
| 7 Aol A= 9094 Ailge] A et
g F FAo] Agoll 2AE0] Aald Bt ‘%
AR PGAs 7F 2H]= o] A= QI4sH == A7

|HYsE v

=]

H

N

FXL OI’J



oA A

JA

o]_,_

R

AASTER A A

7} 28U olFolF BN 27| J4lxdo] 7hssiet.
o|9} FARRE ATEA Ao WA T 5974 hCGE F
AretRS o @ Progesterone?] $X17F 1394 7t
A A5sto] ol AE2ES S/ AlXItka Bagt Ayt
(11,1219} fAFSHAl AEsA] g82(Control) Table 39
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Ag 1} §-27F 755§tk Nascimentol6] 5+
hCG FAFsE(dose)oll W2 A41& 2AFE 2,000 U
£ FAIS © AotA] -2 Control Bt §-9]8 0
B E2 2HE B1 Selh & Aol 1,500 1U
FARRE AT EA @A AEH &8-S A5l A
of gt A7t o E8Y Aow AlmErt
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3.3 hCG Fx2|0f ME UilE

Table 3% hCGE AZsHA| &2 Ald= 7355 o
Fo g A¥E AR Aifolth Table 29142 #R7t
A2 3R Uro] AT AAE 235 YERd
ok 13 A7 305 tideE ARt 20EA 28¢
A 96.7 %9 AIE Hon, 90UA IH7|EQt A5
739 T% 90.0 % AIE Ho 28UA4 Hoke oF 6.7
%p R AIE HAth 22y 00LA Ao 23+
ot 3% Hrd fojdor =2(/X0.05) ZTE Bt
Table 3. Results of Pregnancy diagnosis at 28 and

90 following to HCG free(control) post-Al
in Hanwoo cows

No. of pregnancy (%)

sljfx;iife: Control 4t 28 day at 90 day
by kit Kit Facilitation
Ist 30 29096.7)  27(90.0)  27(90.0)*
2nd 22 177730 16727 16(72.7"
3rd 21 21100)  16(76.2)  16(76.2)°
Total 73 67001.8)  59(80.8)  59(80.8)

®Values with different superscripts differ significantly (p<0.05).

27} A7 225 & 2894 AAE&L
£ 7|EQ S BF 72.7 %= 5L FAEA
2894 A3} Bk 4.6 %p R 2IE HIATE 1iA]
a} 32} A7) 215 ARSoA] 2894 Y4182 100.0
%, 90LA A7 |EQ} A&7 BF 5L 76.2 %

77.3 %, 90LA

831

o] AE YERGIth AAF R 7355 28UA U4l
€2 91.8 %, 90¥A ITHIE 80.8 %, AdEZIH
80.8 %& Y3 A= Hr} Table 29] hCG A
52 28UA AAlEo] 87.5%, 1E]i 90LAIE= Ak
71EQ} AgExHolA L3t 84.7%9] AIE Hof
oF 2.8 %p YAE X}olE KoL}, Table 3004 28Y
A 27 YA JALL 91.8 %(67/73), 0LHA F
71A] 2y BEolAL 80.8 %(59/73)2 Hod <F 11.0
%p YA1& xlolE Bt olggt FHE & o hCGE
Aot w7t FA2 ot of Bt AFoR ¢
Algo] B &2 AT Uefo] 1344 AAl & hCG
FAE 2Rl A o2 Atz ") Table 29} 39 Azt
oA hCGE AetA] g2 IFETE Ast IFolA
Algo] AhH o R w2 BFS HArt ol Zi
+ Nascimento 5{5] o] Bt Y-8k FARFAT 1
2 hCG AFE 314 2 254 d418(13 73
A & 37.3 %(566/1,519)%3L, hCG A 1E2 40.8
%(596/1.460) 24 A&g IFoA 2F 3.5 %p £
BA%E HQl A0F H 5to] hCG AFE 39S o
E2 QAES 7T = Y& ZA0E S5 At
Ao & hCG FAK= F49] LH 48419} 2gsto] vzt
I FARE A= B4 SAIGRE Histo 24 P49
AARg7tel] el Al Ao G vA= AeE A
g}

Table 4= hCG Ag §-5< BCS 9 3717 279

2 27144e 3E JAES FARE dijolth. B
Ao AREE 1455% & BCS 7o) HA| g2 4285
ALlgt 103504 XARE ZAifolty. hCG FAEF
BCS 2.6~3.5 7712 2850l tist Azh= 28U U4l
€2 100.0 %, 90YA A4S 85.7 %=2A] 28UA U
Alg 2ot 14.3 %p ¥ AHE EA

hCG Hgo] 9Jgt BCS 3.6< 7+ 1959] Zul= 28
AR A4 90.5 %, 90UA A41E&2 81.0 %= 28
A7) YAlE B} oF 42 %p FS ATE Hrh

Q]

3.4 hCG X2| |7t MASH X0 ME UrE

hCG #2154 BCS, >2.5 17+9] 571419] 3%
2894 YAIE-2 100.0%, Aot F-A=T 47 55
RE7F JAELE 123 BCS 2.6~3.5 F7HolA 25
T 5 2894 YA 96.0% Fou, 90YA YAL-S
88.0 %= 28UA YAl& Bt} oF 8.0 %p ¥ AIES
HAd

hCG FA Tl 90¢A d4l& FAPET BCS A



fill‘

AFs7| &8 8|21 A2438 A12%, 2023

277 §9AR1(p(0.05) AfolE YFEHHGIEE. Table 4
olME hCGE Aet TEo149] BCS #71E J4l&o]
hCG AE oH4] Y= 1§ BCS 2t Bt} F <
A&o] B =2 AFE Btk Sanchez 5{13] & 24
oA hCGE A5t &2 IF9] BCS & <2.50°]
A JAL-L 46.0 %(267/494), hCGE A3t 15
BCSE =2.75 22A] A4S 55.4 %(167/305)FA <
2.50 2804 2ok 9F 9.4 %p S2H 0 2(p(0.05) &
2 A= Husion, BCS AH Q) HMal= dubzo
2 JAE FFS vAE= FoR Holn =4 & 30Y
53t BCS A7t RAEAY, S71 A 19X g2
o] vls] J4l19] gHEo] F7koHs ZoE HIIsHtt
[14]. 2= &5k & 3 i 741 7H489] Sk} 4
T 50¥ o|F BCS AH #at 9 53 22 49

AT HEof 271 Hjot Wl 2 vIAITH15,16].

Table 4. Pregnacy rate following to with HCG
treatment by BCS evaluation in Hanwoo

Ccow
o BCS No.of No. of pregnancy (%)
Division
range used at 28 day  at 90 day
>2.5 5 5(100) 5(100)*
26735 28 28(1000  24(85.7)"
Control \
3.6< 19 17(89.5) 14(73.7)
sub_total 52 50(96.2) 43(82.7)
>2.5 5 5(100) 5(100)
2.673.5 25 24(96.0) 22(88.0)
HCG
3.6< 21 19(90.5) 17(81.0)
sub_total 51 48(94.1) 44(86.3)

®Values with different superscripts differ significantly (p¢0.05).

3.5 D|ZLRet ZAR0M hCG FAL E2t

Table 5& w49} BAR-E thF O & hCG A
5o M2 AALE FARE Fylolch. Algd AgH
T F 14555 AMBotglo, njgARe 615, At
9 84FE U= AL FXolgloH, A=
hCG A7 4= 295+ FA2] 32500 Hioial RAFSHA
o, AARRoA= hCG A2 435, FAF 4150 o
gt Axtolrt,

u]7g4keol A hCG A7 T4 29% F 28¢4 24l
€2 86.2 %2 909A Y48} YT ATE HIlo
Lt hCG FAETF 325 FollA 2894 A41&2 90.6
% Ao, 90YA YAIL-L 84.4 %= 28YA K} 6.2
%p ¥ ATE HAth
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Table 5. Pregnacy rate following to with HCG
treatment by BCS evaluation in Hanwoo

COwW
No(%) of

Division hCG Kol 00 of pregnancy
used at 28 day at 90 day

control 32 29(90.6) 27(84.4)

Heifer with 29 25(86.2) 25(86.2)
sub_total 61 54(88.5) 52(85.2)

control 41 37(90.2) 32(78.0)

Multi with 45 38684) 36(83.7)

parous

sub_total 84 75(89.3) 68(81.0)

Control : untreated with hCG in hanwoo cow

ARl A hCG A7 T 43%F Z 28UA I41&
2 88.4 %, 90¥A] A& 83.7%=Z 289A YAEE
o 4.7 %p ¥ 235 By 83 hCG FA T+
41F ZF 28YA YAIE2 90.2 %, 0LAIE 78.0 %=
12.2 %p R 235 B} uF4Ret B4R HE

A
AZA

F 594 hCGE FAPI9S o A4le =
2 A0S Bty £ Ao Aol 28UA Y4lA
SgolAls v B4R} u]FARol|l A Zjo] 7} Glo] 86.
2790.6% £ A7E Bt B4Reo] hCGE FAt
SHA] Q29kS W 28UA 90.2 %E 90YA Y4AlEo] 78.0
%E WolAl= 2TE Ho] FARolA= hCG FAR=
PAIES P4 o] Q= Zog Helrh

Maillo 51712 ¥4 F7|1& B71sketar 27g A0
boll e GAE wiAste] B & 19Ato] Ads
13] 9 FA DAY 2 F 14, 24, 34,
4921l 3000 U hCGE FARHL, 08FH 1447H]
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Y olF W WA B BY HES AFot] BF
P4 vk ST HAY T 3UARE 149714 Wi 2
o A7 B9 Y] Lt =8 CLY 3718 &4
stk g 19Ak] hCGE FAIHS W CL "ol
P vRA] Fokom, 293} FAR= 6YRE 1297}

2] CL 93-S Z7HALH(P < 0.05), 393 FAR=9
URE 1197k CL "AE JT7HIZL, 493 FA=
993 109l CL Z71E 37t AIFHATHP<0.05). 424
o] hCGE FAFE F4a9] 89%A B CL 4
ool o2 BE 70 B3] ¢ & A4 2¥ |
o] A F71%t 2= Ak CLO digh avel o
HA, 192} hCGE P4 $&o YT A A= kgto
L, 2940 A 6~118A 0l tizFo] vls) P47t
SISt Z7ISFHEHP<0.05). 133 3LA o FALSH
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<0.05)% BE15igicth ojeke W& Walker 5181
Al AA] & 544 hCGE 3300IUE F4H & v A <+
e WA AEe E7] 2 AeidsE
A 27 AR AR BHom, Al AA
4,5,697 tx+2 hCG A% IY P4 &7t
HZStl o, 74¢t 8 Pdsk= FYHoE =
2(X0.05) 235 itk Al 24 F 5940] hCGE
FARHA AL HA8 & 78 7] 79A7HK] @ ZE2A
2HE 527 S7HAIY, hCGE FARLE v|3g4k ora
9] Al FAEL JNAER] Yo} ZRAAHE Y F7t
7h oA b4l 4] 58S AfAsH] Feiths B
stelon, W77 fAEE B9t AL A 5 5~7Y
Aol hCG AHEL2 4IE Aol gt oyt Z2atE B
I SP= 3FICH19-21]. 28U hCGE FAF 3F92A
I AT & 28Y0fA 42 Atolof] JAKHES 5192
HZ A9 Wt (9} 45 59U1°] €% progesterone 4
A7} S7FoFR AN GnRH A 2]7tet thR Aol A] Hi
of &AL ZHAeHA] Skthy B stof & ALoA] m|
A9 4ROl 28UP T 90YE FAXGE At}
AR A EoiTH22).

£ A4t ZAIollA= vEARet v AR A A4S
9] Zol7} vehtA] ko, 1F4 T 59 el
hCG FARE otH 764 BxgA 84 =% 71&
Aol A4 F7F 12]al CLY] 7] o] &4d3t Hofl wh=t
P49] &3hs =7t ASEEA AZEBEREHT 8%
i do] Held £23-F WASI] gt A%T o Eo]
ejoto] gAta Wgo] 523 AAS Hol A& TF
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hCG AL Al BCS A7) a3k= 2.6~3.5 11l
A FHE Aol B2 AFE HYou, AHEYsH] g
fxFAE 2.6~3.5 Alolg RAIRE 1FC] fo82
2 52(P0.05) A¥E Ko BCS F=7t A9 |4
o} WA AL Q= Aog HQlrh T3 u|gARS
Hrhs 4R hCGE FARIGS W Adido= =2
279 AAE-E Bt ulebA Al AA] & 5UA hCG
FAl= Progesterone %8 A4AE 7t ARtk 2
28 4& 4 A%k
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