PISSN 1598-298X / eISSN  2384-0749
J Vet Clin 34(2) : 126-131 (2017)
http://dx.doi.org/10.17555/jv¢.2017.04.34.2.126

B &5 EF & (umbilical hernia)=iX|2] &=

BB - ZOIEY - 58
AFU S ST ATL, FYSUAY B FA

. E,Fgg*** . gDI-EHg***l

(Received: August 03, 2016 / Accepted: October 21, 2016)

Effects of using Umbilical Hernia Animals as Breeding Pigs on the Reproductive Traits

Sang-Hyun Han', In-Cheol Cho*', Yong-Il Cho**, Yong-Sang Park *** and Tae-Young Kang***!

Educational Science Research Institute, Jeju National University, Jeju 63243, Korea
*Subtropical Livestock Research Institute, National Institute of Animal Science, RDA, Jeju 63242, Korea
**Department of Animal Science and Technology, Sunchon National University, Suncheon 57922, Korea

***Department of Veterinary Medicine, Jeju National University, Jeju 63243, Korea

Abstract : This study investigated the incidence rate of umbilical hernia (UH) in pig farms and examined the effect
of using them as breeding pigs on reproductive traits. The occurrence of UH ranged from 0.1% to 3.0% in pig farms
investigated. UH pigs were found in almost all farms except for a single farm in Jeju Island. Spontaneously occurring
UH pigs were selected and used for cross breeding tests. UH-related crosses and their progeny showed significant
(P <0.05) differences in gestation period, the numbers of piglets born and alive, and body weights at birth and 21*
day comparing to those of the control population. UH-related crosses showed longer gestation period, reduced numbers
of piglets, and lighter body weights than those from the control population. Interestingly, reduced number of piglets
was about one fourth, suggesting that UH inheritance might play a critical role as a lethal gene during embryogenesis.
In addition, UH incidence rate in UH-related crosses was significantly (P < 0.05) higher than that in the control except
for UH-cross3. However, in the progeny of control cross, a pig also had UH appearance, indicating that porcine UH
might be inherited in recessive inheritance mode. Taken together, the results of this study indicate that UH is one
of recessively inherited genetic defect that occurs at ordinary times in pig farms, suggesting that the use of UH animals
as sire and/or dam may lead to economic losses due to increased gestation period, reduced numbers of piglets born

and alive, and lower growth rates after birth of pigs.
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Fig 1. A case of umbilical hernia. Hernia seen at the ventral portion of the abdomen (A). Pig was photographed 1 day after UH

removal surgery (B).
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Table 1. The number and frequency of UH in the pig farms in
Jeju Island

Farm' Average no. of pigs No. of UH*> Frequency (%)
A 3,000 29 0.97
B 300 2 0.67
C 1,000 11 1.10
D 1,000 2 0.20
E 1,000 6 0.60
F 500 4 0.80
G 500 7 1.40
H 500 15 3.00
1 1,600 8 0.50
J 2,400 0 0.00
K 1,600 12 0.75
L 2,000 2 0.10
M 300 1.00
N 200 3 1.50
(6) 3,000 15 0.50
P 4,000 78 1.95
Q 1,300 2 0.15
R 2,000 10 0.50
S 4,000 16 0.40
T 1,700 0.29
U 1,800 0.39
\Y 1,700 0.35
W 6,000 0.08

Total 41,400 248 0.60

! alphabet symbols indicate the individual pig farm investigated.

2 number of UH were checked twice by observation of veteri-
narians and phone-calling in 2012 and 2013, and used average of
individuals.Table 2. Comparison of reproductive traits among the
UH-related crosses

of mlaf of 2uje] TAES YehhIH. o] A=
UHS| 2Ao] thig F=el 2air Frad=EL as 1ol

Zrhn s

UH oAtz ZF HAIEE S| Xio]

UH 7H¢t 939 371% wHl %3S (UH-crossl, UH-
cross2, UH-cross3) Alo]olla] ZATE Mgl Ao &
oJFQl ztolE YRRl ZUTHTable 2). F= &5
¢l UH-crossl, UH-EE=3} UH-5Eo|X|7 A4 3P
FHIES 0|83 UH-cross2, UHS} &3+ AA =3
UH-EE=2] ol UH-cross39lA] 9441717F, AR, o
A, BES, AEFZ, A AL A 5 HAEEY
AEL FoAQl Aol HERA] LAUTHP > 0.05).

UH EF3 == HAIEZES R0

HHE, UHZF 28 JHAIES S=0F |85t
UH =<5(UH-crossl, UH-cross2, UH-cross3)3 4 tx=
o] MM A2 HAFE S HlwE A3, AR

Z X5}

SAAES, AEARETAA T e o
o]2 YERAATHP <0.05) (Table 3). YA717-& U
o] ¢F 1344 A& ¢ AoH, FAAET} AEAETE
12} 227%, 2.16% AE o AU} o)< Ax=

2] UH ¢
Bz} AfojellA Mol FAH FolxkE vEhf

AUTHE (Table 2)5 22T wl, UH SollA] JAl7]
o] AoR|aL, EAAEFIE AaskE A2 UH = AR
& 7P g3 additive effect) Bte $42% S (dom-
inant effectyS WERHATIAL sttt FEEwkeE 4> UH
SAAETTT 2ET0] 77.1% AR oF 1/4 A 74E
TS BAvhs Aol ek, fr3de] SRHANA A
Ab(lethal)?l 735, AA 1/4 7} A7) 208§ Utk
A3 fARE st & = vk Fisher 6y 7FHR2
&% (cerebral hernia)o] ©]@F A AL 45
oM e AdE AxE vebdital 843194, Davenport
(4= AP HIHA Silkie®t 22 FEECNAE 14 71K
APHE (expected death rate) W1%=S YERA] Ty 314
oh B A7AsgolA oF 23%e] EAE AAE UH 733
Aol XA} Fd R (lethal gene)d 7FsAdol AS HAF=
Az} splou, Wl 2AI(F,) o)’de] 7HE A A ek
3EA a9l Wt 5 ogs A5Tt Heks|ojo & Flo|t}.
3, mEs ZERs APIRKESRS 27| RESolME UH
S0 25T Afolo] fFoAR1 zpolE YERIA] stk
(P>0.05). °]= UHZ} o]§7] @AZF At A3 7-9504
HHAYEE] wiiEel(10,20), S48 o] % o|f7lelxe] A= #HAL
of= Aol glas RoFE At sHlth

1L =E=1

o il X

a3
=

Xt=2| M=ol chst whHi=ge| S3t

UHEw3 2570 XA 2198 A5 vlads
w|(Table 4), UHZF2] z}zte] wwlZ3H(UH-crossl, UH-
cross2, UH-cross3)et QIZFTE Alololl A AAAFH 21
BAFT 25 el Zpols YERHATHP <0.05). 53], A
AAFE Bl o]&gk o] FJeEe] BF fFolHd At
o]Z2 et UHZ+ WolX % UH-crossl (1.25+
0.347 kg)Z} UH-cross2 (1.42+0.246 kg), UH-cross3 (1.55+
0.325kg)o 2 Fo)4l zols BTk vlzFHT vads
o), UHE72] AAASE 03 ke o1 o 7he FdE
ERSITE AF 219B AT E S HlaS o,
UHETS 02kg ©)% O 7FE F4e Yepisith 219
HAFe] Ha 9A] UH-crossleo] 7F4 7PH 3L, UH-cross2,
UH-cross3, tlZ2& <olt). vha,| 2148 A S|4 UH-
cross13 UH-cross2, UH-cross33 thZ= Alololde
o]A Q1 zto]7t IATHP > 0.05).

AxAl A UHxUHS] w8l (UH-crossI -} UHXxUH-5-%
+A1¢] wHl(UH-cross2), UHx84 ¢HA9] ul (UH-cross3)
oA Ak $EES] AAAIFTH 219 B AT x2S
Hlg] 257 7PE e BAA, AlFe] H42 UH =
Y= UH 7H¢] 9SS ARSEE 7390l o 7St &
gt AAAIFe] Fol= UH /1A WA= UHSE EAdAd
=9 &&o] AAAF 7 23E eI 4
2193 A Fol|A]E= UH-cross1Z} UH-cross2, UH-cross33
Z5T Afolol A fro] ARl Aol 7t AEER] oot AT




HIRFE (umbilical hernia)shA|9] F= E-go] WMAFHo| nX= JF 129
Table 2. Comparison of reproductive traits among the UH-related crosses
Trait' UH-cross1? UH-cross2’ UH-cross3* P-value Significance’
. . 114.67 £ 1.366 115.90 £ 1.370 115.91 £1.528
Gestation duration (days) 0.169 n.s.
(n=6) (n=10) (n=33)
0.33+£0.516 0.79 £ 1.251 0.76 £ 1.327
Stillbirth 0.722 n.s
(n=6) (n=14) (n=34)
Earlv death 0.83 +0.753 0.93 £1.207 0.59+0.821 0.486
arly dea . ns
Y (n=6) (n=14) (n=134)
. 7.33 £3.502 8.31+3.093 7.47 £2.967
No. of piglets born 0.678 n.s
(n=16) (n=13) (n=34)
3.67 £ 1.633 3.45+£1.508 3.41+£1.775
No. of female alive 0.943 n.s
(n=6) n=11) (n=32)
. 3.00+2.191 4.10£2.025 3.96 £ 1.875
No. of male alive 0.503 n.s
(n=6) (n=10) (n=28)
. . 6.67 =3.386 6.46 £ 2.696 6.47 £3.250
No. of piglets alive 0.989 n.s
(n=16) (n=13) (n=34)
', all abbreviations of each trait are given in the Materials and Methods section.
2, cross between UH male and UH female.
3, cross between UH male and UH related female produced in the UH family.
4, cross between UH male and UH unrelated normal female not produced in the UH family.
>, n.s indicates not significant.
Table 3. Comparison of reproductive traits between the UH-related and control populations
Trait' Overall UH Control P-value Significance?
. . 114.71 + 1.899 115.76 £ 1.507* 114.42 + 1.898° 6 .
Gestation duration (days) (n=227) (n=49) (n=178) 9.205 x 10
s 0.78 +1.333 0.72+1.235 0.80 = 1.364
Stillbirth (n=235) (n=54) (n=181) 0.704 n.s.
0.69 = 1.362 0.69 + 1.576 0.69 = 1.297
Early death (n=235) (n=>54) (n=181) 0.982 n.s.
. 9.42 +£3.086 7.66 +3.019* 9.93+2919" 6 ook
No. of piglets born (n=234) (n=>53) (181 1.436 x 10
. 4.01 +1.855 3.45+1.672° 417+ 1.877° "
No. of female alive (n=228) (n=49) (n=179) 0.015
. 4.49 £2.066 3.86 £ 1.936" 4.65+2.073" "
No. of male alive (n=219) (n = 44) (n=175) 0.023
. . 8.16 £2.979 6.49 £ 3.08° 8.65+£2.772" 6 sk
No. of piglets alive (n=234) (n=>53) (n=181) 2.109 x 10

!, all abbreviations of each trait are given in the Materials and Methods section.

2 LS Mean = SE values in the same row with different letters (a and b) are significantly different. * and *** indicate significant differences

at P <0.05, P <0.001, respectively. n.s indicates not significant.

Table 4. Comparison of body weights and incidence rates of umbilical hernia between the UH-related and control progeny

Trait' Overall UH population” Control P-value Significance’
UH-crossl UH-cross2 UH-cross3 population
e PR T AT T W e -
BW21d (kg) 6(§2= : }) g§)9 5.5(?1 £ (;77)82 5.7Zni=1%36a 6.2(?1 1 .;g)ssb 6.4(12 : 51.94;4;1h L7 10° s
e o (g @i et e ee  SOR0Y

!, all abbreviations of each trait are given in the Materials and Methods section.

2. LS Mean + SE values in the same row with different letters (a, b, ¢, and d) are significantly different. *** indicate significant differences

at P <0.001.
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