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Seroprevalence of major respiratory diseases of swine farms
in Jeonbuk State

Jae-Kyo Jeong*, Mee-Soon Kwon, Seon Jae Moon, Ki-Joo Kim

Jeonbuk State of Livestock & Veterinary Research South Branch, Namwon 55725, Korea

The purpose of this study was to investigate seroprevalence of porcine respiratory diseases including
porcine reproductive and respiratory syndrome (PRRS), porcine circovirus-2 (PCV-2), Mycoplasma
hyopneumonia (MH), Pasteurella multocisa A (PMA), Haemophilus parasuis (HP), Actinobacillus
pleuropneumonia type 2 (APP2), and Actinobacillus pleuropneumonia type 5 (APP5) in Jeonbuk
state by enzyme-linked immunosorbent assay (ELISA). Total 5488 samples collected from four breed-
ing pig farms and 55 commercial pig farms were tested. The overall seroprevalence of PCV-2, APP2,
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antibody positivity rate (more than 97%) in breeding pig farms. Seroprevalence of MH or PRRS were
68.4% and 48.7% or 79.4% and 58.2% in commercial pig farms or breeding pig farms, respectively.
The overall seroprevalence of the porcine respiratory diseases tested in this study varied depending
on the age group of pigs, with the 40-day-old pig group showing the lowest seroprevalence and mean

Jae-Kyo Jeong S/P titer ratio.
jik7909@korea.kr
https://orcid.org/0000-0001-5734-9981 Porcine respiratory disease, Seroprevalence, Pig farm, ELISA
A wol A9 e B 451717 B 4 UeHLim 5, 2015). o]
A", A0 BT AEH A 59 ofF 7HA] 8427 Ho]
Y FE=II= F2 1097 AEH 07 FASHE HjFS G2 AT SO olAel BalHo s astd B TT|E
HQl vt HA ARgFeE 55UV 71k AFE B A= (porcine respiratory disease complex, PRDC)°]

(KOSIS, 2023). ol= =W 57H=2 =23t 2 AAIE &3 Aste] HAL 915, SAE A, AlR B&As S5 4859
= A 5 gt A £4E ZHshA Ak Kang 5, 2013;
E  Chae, 2016). PRDCY #8 YAAZE HAK47]1 557
7] A9 wdst 9 S EAYA7|H, o]of wE IS S5 (porcine reproductive and respiratory syndrome
Y, AARagdAs, AE8RA, 7d, 2, 713, s52% 5 virus, PRRSV), H{X#A ZH}o]#H A 2% (porcine circovirus-2,
o] it AstE zsto] Y= F G0l AR <  PCV-2), mpo]|Z &AM HH(Mycoplasma hyopneumo-
3]3 Uk (Chae, 2016). 3&7] & Bé nia, MH), otA5AeHg H@d A¥(Pasteurella multocisa
HA| 7+ 4T A2 Wi F85HA A&t =, o H A, PMA), 23 XH Y (Haemophilus parasuis, HP), 25|
QA7 AhEE AL, AFFTEr 57 HGA 0 HelkE & 2t 28 (Actinobacillus pleuropneumonia type 2, APP2),
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FYH BT 59 (Actinobacillus pleuropneumonia type 5,
APP5) 50] AtHOpriessnig 5, 2011; Thakor &, 2023).
PRDCO] 8 4244 1Al PCV-2, PRRS, MH 5°] #4
Hi =3t GARY SV AEH AR WA o] AstEH, 22
Aoz FuiH g, gqAaRdey HE, SHANY o] TSt
o] 34 SAIZITHKim 5, 2011; Lee &, 2011; Kang 5,
2013). T3, 0|9} 22 357] Ao AJAAE= 5 W A
StAA A2 AA = Aol A&l kg §sto] ojg=
< 3717171 W&ol @717kl AWE A7 ol fth(Lee
°} Song, 2014). 53], T=749 A9 24EE dvt =571
A F3E AAEo] Qlof, I 2571 2
oot J2ug, AW SOo& Qg FAA &4
A FEEE A 8-S AAlste] AldEe] T2
W5k 2l Ao] ul-- £ 8 3ltHThacker, 2001; Chu
, 2008). °|& 95 N FEFS YR 3 B HAE
-g5to] Feroll EAch= AHS AAISHL B7HA = ALY
] A ArE &8sk A7F X of ik ol et =
A 257 ¥ I ATte =i oty S|l A & ook
517 o]Fo]F 9K (Christensen®} Cullinane, 1990; Chu &,
2007; Chu ., 2008; Eddicks &, 2021), =49 &
7] A A& AT 57 A4 AEARI 257 AX ATt
A0 et A= A9 o] FoiXl HE gltt. oo & AtolA=
PRDCY] 8 YJAZ FE5+= PRRSV, PCV-2 MH, APP2,
APP5, PMA ¥ HPY] JAI7FE ZAFSto] AR =9] 7|2 At
& Z-gskar4} gt

ol

X

=
[

£ AT SUSAAER] A 2B A EA U
9 SEA oleiel asjo] oAstel 20234 195 E 129714 A
829 147] A1) FEB 5559 FEA 45014 242} A3
3 HAGY 548872 AR Aot AT B0 zNE
A4 Hefste] Pe B AHE AAT WA 20Tl
BRSO, A Ao BHL shEstel A8 AWt

PRRSV, PCV2, APP2, APP5, PMA, HP ¥ MHO] ZAAA
 9lste] 7 5719 40, 60, 100, 160937 FRE, BE

M - dlle - 2N - F71F

e g oz FHS A F ko] ELISA AAME Agstgion,
£ ELISA AAR= AEshe BLISA kitE AR3to] Al ZAMofA]
Sgoks A W wet AAgE ok, ELISA reader (Spec-
tramax, USA)E ARE3dlo] &3 E &35t A PRRSV

off it FA7F AAR= IDEXX PRRS X3 Ab Test Kit (IDEXX
La boratories, USA)E AR&st9on, 24 9 FAd thxHt
sample diluent® 408 A3t H]53}F A2 22 100 ulA
5okl A0 4 3087t §ESAIX] # plateo] Al A ASHT
Plate€ wash solution® 2 53] §H& Ad & conjugate® 2+
wellof] £5=5}10] 30& H-3-A]7]1 wash solution®& 53] 4t
5 A H sttt o] TMB substrate solutiong 2t wello] &
Z5ko] 1587 ¥HSA17]) 1 stop solutions £35k0] B3-S
BAIA713L OD650°1A S F=E 573531t Z23H= sample
to positive (S/P) ratio %ol 0.4 t]¥d FL 24, 0.4 oA
U HS FHoRE AT PCV2, APP2, APP5, PMA, HP,
MHof| 3t A HAR= 22 MEDIAN Diagnostics (Korea)
oflA] #H5H= VDPro PCV2 AB ELISA kit, VDPro APP2 AB
ELISA ELISA kit, VDPro APP5 AB ELISA kit, VDPro PMA
AB ELISA ELISA kit, VDPro HP AB ELISA, VDPro MH
AB ELISA kitE AREsto] AAME AAISH3IH. PCV2, APP2,
APP5, PMA, HP 5 MH9] 6714 @5l i3t ELISA AAb=
100¥H 543t &3 ELISA HAME plateo] 100 ul® Z+ well
o E5+5kal A-20A 3087 §HSE = 33] Al Hstict 1 %,
conjugated Z+ wellof] £5=5}0] 4204 30&7t 9hSAIZ] &
33] A& stal, TMB substrate solutiong 2 wellol] £5+5}0]
1587k ¥FS-A17] & stop solution® & ¥HS-& AA|ste] OD
450 nmoIA FFEE S45kAth. 2= S/P ratio®to] 0.3

UIRH A9 £, 0.5 O3 A9 PO WAL,

AAATHE 2 540 AE, ARTAN, B8R 18

o], PRRSV, PCV2, APP2, APP5, PMA, HP ¥ MH A Ef

T2 §/PFOE BA BAston, BE BARLL R 54
Iz

A L2 7280 ANOVA test®2 A5+ THP<0.05).

Eh )

A% A FEY 9 FEAOIA AT BAAE 54887
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o] tigt FA7}= S/P ratio titero] wEt EFsIYon, 2=
2 AAA R 1,0408 % PCV-2%= 1,01174(97.2%), PRRS=
64871(62.3%), APP2¢+ APP5E= 22+ 1,03071(99.0%), 1,006
7(96.7%), PMAE 99671(95.8%), HP= 84071(80.8%), MH
= 4427(42.5%)°] FA O Z PCV-2, APP2, APP5, PMA®] o
S A FHEL AN, SFREY] BE 95% o] B2 YA E
< Yebd ¥, HPE A7) 78.1%, oF5t7] 83.5%= ety
3, PRRS® MHE A%E7], 57| B 65% H|9he] W 34
BAES UEilth G489 A8, AA 4,448A1% & PCV-2
£ 4,09571(92.1%), PRRSE 3,53371(79.4%), APP2+= 3,762
7(84.6%), APP5= 3,8767(87.1%), PMAE 4,1147(92.5%),
HP%E 2,82071(63.4%), MH= 3,0437(68.4%)°] FAHO= A
Ht7], SHEk7] % PCV-29} PMAES A|Q)stE= A FAE0l
90% u|9to & LEFGTHTable 1).

PRRS ZAFAEL 187] 260F F 1615(61.9%), 287|+=
2605 & 155%(59.6%)7 FA FAdoleH, 3871 2605
% 1675(64.2%), 45271 2605% % 1655(63.5%)7F A ¥
Aoz yeigth ti4t 571 % A, B, C 571 WA FE35H
o, Mg HE5HA 2 D 57HS] PRRS FAI7H= A F=¢
AcHTable 2). WAE HE 570 gk 18£719] S/
P ratio titer= 0.24+0.38°7141 0.83+0.76, 287]+= 0.25+0.38
oA 1.09+0.71, 3271 0.38+0.48°14 1.14+0.82, 487]

24o]

£ 0.31+0.43914 1.17+0.8871A] thFsiA YeEtoY, =
2 Wel £718 FAG7HE 5% oA 948 YERA] ¢
UthFig. 1). MAIHE 35710 dE P2 HE 240% 5
1875(77.9%), THE 605 % 58596.7%), 4093 965 &
355(36.5%), 7093 96%F % 825(85.4%), 100¥¥ 965F %
96+(100%), 130¥%, 160832 242 965 F 955(99.0%)
7} ¥4 o g YelEthTable 3). PRRS WA1S HZ3F %719
S/P ratio titer= 2% 0.78+0.63°14 2.19+0.677H4], &
= 0.99+0.60°14 2.12+0.687H4], 40¥% 0.11+0.1214]
0.91£0.5374], 7029 0.82+0.83°114 2.12+0.71714], 100
0= 1.63+0.51914 2.04+0.60744], 13099 1.62+0.43°
A 2.11£0.597k4], 160¥8 1.53+0.58°14 2.04+0.6471A]
oFotA UEhEoH, LE s7toA 409F 9] A At of
2 95T 5% oA F249S HeRtHFig. 2).

HAE APt RE FE40] PCV-20] o WA HF
stlen, E718% 260F F§ 247 1£7] 24957(95.8%), 2%

7] 2555(98.1%), 371 2595(99.6%), 457] 2485(95.4%)
7F A FAo|Qal, S/P ratio titer= 187] 1.16£0.52004]
2.85+1.00, 287] 1.51+£0.89°11A4] 2.42+0.68, 3&7] 2.03+
0.520014 2.52+0.85, 427] 1.23+0.49°14 2.09+0.44°] &
A7} 525 YEPAtHTable 2, Fig. 1). 48E2E BE 320
T % 3145(98.1%), $HE 80%F F 75%(93.75%)7F %o

Comparison of seropositive rates of respiratory diseases among breeding pig and commercial pig farms

First half
Farm Pathogens No. of No. of
examined seropositive
Breeding PCV2 520 504
pig farms PRRS 520 316
APP2 520 516
APP5 520 502
PMA 520 495
HP 520 406
MH 520 193
Commercial PCV2 2,187 1,983
pig farms PRRS 2,187 1,662
APP2 2,187 1,879
APP5 2,187 1,890
PMA 2,187 2,002
HP 2,187 1,340
MH 2,187 1,536
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Second half

Positive No. of No. of Positive

ratio (%) examined seropositive ratio (%)
96.9 520 507 97.5
60.8 520 332 63.8
99.2 520 514 98.8
96.5 520 504 96.9
95.2 520 501 96.3
78.1 520 434 83.5
37.1 520 249 479
90.7 2,261 2,112 934
76.0 2,261 1,871 82.8
85.9 2,256 1,883 83.5
86.4 2,261 1,986 87.8
91.5 2,261 2,112 934
61.3 2,261 1,480 65.5
70.2 2,261 1,507 66.7
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Comparison of ELISA results (S/D ratio) for respiratory diseases by tested time (quarterly) in breeding pig farms. All results were

shown as mean+SD.

2 Uehgon, 4047, 709, 100¥€3, 130¥%, 160293
2 dPER 12854 AR 1235(96.1%), 1245(96.9%),
1215(94.5%), 1265+(98.4%), 1285(100%)7F ¥ o2 Let
YtH(Table 3). S/P ratio titer= 2= 1.72+0.91914 2.40
+0.817H4], 4098 1.69+1.07°14 2.00+0.507H4], 704
2 1.53+0.5791A4 2.58+0.6674], 10023 1.33+0.759]
A 2.2240.99744], 13098 1.42+0.67°14 2.33+0.987H4],
160¥9 1.54+0.77°14 2.50+0.967H], THE 1.51+1.340]
A 2.55+0.9171A] theFstAl UetsttHFig. 2).

A, B, C, D =4 B FHHH ] AR APP2, APP5
WAlS HFSHR o, APP29t APPS= Ee 2718 HARE
004 A9l B 47 HARIA 95% o] &2 IA

o

—_

FAES UeEPHHTable 2, 3). 284, S/P ratio titers &
718 AATO A APP2:= 1.06+0.37914 3.11+2.077F4] APP5

= 0.8+£0.299014 2.27+0.507H4], dHE FHAlo| A= APP2
7} 1.22+0.48904] 3.57+2.037FA] APP5= 0.84+0.340]4
2.21+0.2471A] ehoFst A J7He P35+ ehFig. 1, 2).
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PMAE E718= 2605% 5 22 127] 2385(91.5%), 2871
2575(98.8%), 3271 2505(96.2%), 4871 2515(96.5%)7}
FA FHo=E Uehgon, dYPHEE BE 320%F 5 313F
(97.8%), THE= 80F F 775(96.25%)7F ¥4, 4094, 70
%, 1009, 13093, 160¥%-2 45 128F4 Aot
1225(95.3%), 1135(88.3%), 1225(95.3%), 1265-(98.4%),
1235%(96.1%)7F FA L2 Yebgth(Table 2, 3). £7]¥ HAA
9] S/P ratio titer+ 0.60+0.2914] 1.56+0.4571A] LHE 7
AFS] S/P ratio titer= 0.8240.30914 1.76+0.227}A] YE}k
YohFig. 1, 2).

HP= E71482 260% 5 42t 1871 2075(79.6%), 2571
1995(76.6%), 3871 2215(85.0%), 48271 2135(81.9%)7t
A FAolgom, YFURE BE 3205 F 2535(79.1%),
FTHE 80F ¥ 695(86.25%)7F ¥/golL, 40¥%, 70¥€H,
10097, 1309, 16043L AE= 12854 FAks}o] 96
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A Farm
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PCV-2 PRRS APP2

ASOWs @40 days @70 days @100 days @130 days @160 days EReserve Sows
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B@Sows @40 days @70 days 0100 days @130 days @160 days EReserve Sows

D Farm
6.00

b
2
S

S/D ratio

|
2
S

0.00

APPS PMA HP MH
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Comparison of ELISA results (S/D ratio) for respiratory diseases by tested pig age in breeding pig farms. All results were shown

as mean+SD.
*P<0.05 as indicated among the groups.

F(75%), 1095(85.16%), 1075(83.59%), 104+(81.25%),
1025479.69%)7t ¥/ & Yepstti(Table 2, 3). &71'8 A
9] S/P ratio titer= 0.48+0.31°14] 0.90+£0.387}4], L5
ZAAFS] S/P ratio titers 0.46+0.23°14 0.93+0.19714] 1
EbdThFig. 1, 2).

MHE 7182 2605%F 5 247 187] 87%(33.5%), 2571
1065(40.8%), 327] 1375(52.70%), 4571 1125(43.1%)7}
FA FAollon, dFERE BE 3205 T 1435F(44.7%),
THE 80T F 425(52.5%)7F Aol 40¥, 702, 100
U, 13099, 160¥HS APEE 12854 AASHY 51
(39.8%), 515(39.8%), 445F(34.4%), 515(39.8%), 60F
(46.9%)7F FA 02 YePgtH(Table 2, 3). ¥71'8 ZHA] S/P
ratio titer= 0.25%£0.38°1A4 1.17+0.8871A], LFE HALY

S/P ratio titer= 0.14+0.15914 1.00+0.797tA] YRtk
(Fig. 1, 2).
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HA] 257 EgHAS(porcine respiratory disease com-
plex, PRDC) Hiol2A, Alat 59 thgt AQIA|e}t ALt
7, g9 ofst W AEFA 59 gQlo] BilAo R g
sto] WAt AR g, 59 Ut AEE 7% ¥t
ki 5ge] Yok ALgo] A2 ol Zrkgl Het 557] @
Q1A o] vhd A o] th WA skaL t(Chu 5, 2007;
Kang &, 2013; Sohn &, 2015). &2 WI443o] wet 5
ARgZ ThgsHA UERAIRE, 1A 2 Hdokg2 w2 AR E

Hog Alnfg ¥ FAES ASAA FEs7Hel FAA o
e F= AoR dHA JYtHChu 5, 2008; Leed} Song,
2014; Eddicks &, 2021). °]+= o]3AE € S4E=9] 444
A, AE4E, 51T 55 F85k= PRDC= PRRSV, PCV2,
MH, APP, PM % HP 59| Eg9o] ofsto] TSIl 9lof,
o] wl-$- o2 A%olth(Chu &, 2008; Lee®t Song,
2014; Eddicks 5, 2021). ©]2/% PRDCS] BAS Z4Es}7] ¢
A sl = FASHL U= 57 2 ”“‘4 H”‘g REly ‘3! el
JAE gehs| mhefsto] Fsh=
A48 AAE B2 A5 5ol ©


http://www.kojvs.org

W 557] Aol oigt A= 1P
A9l AR, & AolAf = AEX

/o2 PCV-2, PRRSE ZEF 357 AW AUA
o gelete] v 9 A Be] AL S35t
1A} 51T} 0|2 98 357] Ay Yol 7Z(PCV-2, PRRS,
APP2, APP5, HP, MH, PMA)°|| thet 34 FdE&2 ZAFSHA
ot 53], 3= AAF ARl dsllA= S/P titer ratios &5l
FA g7t B2 JAES FRIokith 53], FAF dide] | F&=
% A, B, C, D 37} % MHE A, C 57}, PRRSE D %717 1|
FEoIAL, YA wAlo)] disfas BE F7HA FEE A
< Zsti7]el, 578 MAlo] FFo whE A UEE L T
A H71o] wistol] thofA e B w s 2 1A} skl

o] AFoAE FEE7HY A AEES Yot 7] floto
20234¢ 190 1297149 = 5557 L S=F 45719
A AR 548872 ELISAY S 2 AAlste] 1 A3k 243}
FAct.

PCV-29] A FALL 5,1064(93.0%) 2.2 &2 &S
Bk 53], F=40)AE 97.2%2 F=Ho] vlste] &4 b
Etow, 271 AAtolA BE 57| /HAER & Aol

A A8t

CV-2¢} PRRSE
B2l ) opERF 9l =

7]
Rl

¢
[o

e
o rlr o

l

=

“

FAE 9

o
-

r°1'

T

ERf7]1E QAT S/P titerd] Bt BF 1.0 o402 YER
t}. 28y, Chu 5(2007)0] B33k A7l w2 A ow%

2 69.8%, S/P ratio titere 0.6~1.0& 45t L, Sohn
(2015)9] AN = FA FHEL 76.4%E e o]
AP Aket 2ol 7t U=, w7 T AE, AAE Al7TL AY
Q1 2HF 9] Apo] 17l F=AT ARE =AY Aol Sl 9
A0 R Helth A HAIA A, C, D 57429 B4 S/P
ratio titer= 244& UEtWA ehgtoy, B 549 3¢, B

2 2.40°014 4093, 709% 100€9% £o2 1.337HA] 7rAs)
o fo1de Uil on, 1309 5E A S716to] FH =0
M 255714 S/P titer ratio®] Hto] 227t AP FA|
7F 100€ 714 FAI =L, o] 5 #Al o oJsto] thA| @iﬂ
A7P7F o= A& 1T & A8tk 18y, B 579 4
o= A S/P titer ratio < 1.0 O|FCE &7 Cﬂ“ﬂ
of o], 71, d5 FUe FALEE D =2 W S/P
titer ratio® A, B, C, D $&7&E°] PCV-2 44 o] 48
< 712013 USSR & AU

PRRSS] AA| FA| P& 4,1817(76.2%)°19 21, F=
2 79.4%, FEFL 62.5%F F=7o] FEA| H|sto] WA
Uebdth A 589 2718 A Fd& Bt S/P titer ratio
= 27 72.3%°14 83.1%, 0.97°1A4 1.27= YEloH, B &
A2 66.2%°141 83.1%, 0.99°14 1.30, C 542 95.4% Il

) ol

M - dlle - 2N - F71F

A1 100%, 1.91°014 2.21% Wb, 5743t A F/d&3t 3

F S/P titer ratio= A}o|7} Yot 57 Yol 4 9] it S/P
titer ratio= F9440] Gt 18U A, B, C 57 2% 94

A FEE2 408 lA 7P A A=A o, B S/
P titer ratio= 402 3% & FHNA 79445 Herdlnt. o]
= =49 WA HE 79 EAC|FA O wE FFoE,
PRRS9] 7% #WAl v|HE 542 D =49 A &2 A
A 73019tk E3E PRRSS] HAO|FFA 7} A== A7)
Q1 40 FNA A, B 582 TA| B2 77(21.9%), 17(3.1%)
ol HF S/P titer ratio= 22+ 0.25, 0.112 99 99
< 2RI 4= A9t E3], PRRSE EFAHEL o] FAk=o] 4
FASHEE, A, B 57 PRRSO| WA=
A Bk, C 572 A &3 B+t S/
P titer ratio ®5 7P @A Uehd 40934 E 22t 274
(84.4%), 1.702.2 e} PRRSS| Hutof tist w7} Axlst
ohal HojFTt,

MH= 3,48571(63.5%)9] &4 F/de< A=t MH= #
Al HJF9) f-7ek wEglo] e W A FeE& et §/
P titer ratioS WERAEY], o], MH7} A4 Wt A=
d "ol Fast7] gl Ae® LA Qlof(Sarradell &
2003), FAAAREO 2= Ao et Wols 9 g o
St mpefo] ofH Zi&i Helot. FuiwH o] A QL APP2,
APP5, PMA, HP= S840l =42 I F4&°l &7
U Bl vebon, 2718 dAFde Bt /P titer
ratiole #ASHA A=A, FFEZ HFE 40€4% 2] B+t
S/P titer ratiok WA UERAIRE, thR-E A P& 80%
oo ® A Ykt ST WAl g T1510] Zpo] 7} A
&} S/P titer ratioo] F= v = Qlof, ol& 1T
8 &7+ A" o] dgsitt. TEAC PRDC YUA 7F
(PCV-2, PRRS, APP2, APP5, HP, MH, PMA)] gt
7k 2ARSE & 3= PRDC #HE 93 Hesh &
FF= FAsH] sl F7HAR1 FEAATT BT Ao R AlR
&= o]t

AEA oA F=571e] HA 5,488F5 HF22 A
o HA oF71Ae] it @3sHA A2 PCV-2, APP2,

APP5, PMA 9 HPE: &&=%o] % 979 o]Ak9] 4| FA S-S
Hoj JEAHT =4 L}E}ﬁq v, MHE= 4=30] 68.4%
9 FEA0] 48.7%, 181l PRRSE FEA0] 79.4% H =
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MRS YN X 387| BY FUS EA

o] 58.2%% UEht FErgo] SEGEY ¥ =2 PA ¥
E2 ettt F=421 49, PCV-2, APP2, APP5 ¥ PMA
o] 718 & dFE AAlA 5 90% o9 =& FATS
£ HAAW, sAEE ZF A UIAQ B1E, 4 A
A7tz 2 AolE UEhletl, 71EEE C 589 PCV-27F
1.16~2.472 52.8%°] Zol& UEtilon, dgHE=D &%
9] APP27} 1.44~3.572 59.7%& &2 x}o]7} Yepd-E &2l
3= ATk HPF PRRSE 40¥3 9] AP Aol 42+ 75%,
52.3%% th2 ol vlste] BA yYehgsd), HPE 49EE
75.0%~86.3%2] FAYALES E¥oH, 0.48~0.93004 T
AG7He BA5HH I, PRRSE dPER 52.3~100%2] FA|
FAES Ueton, FA 7= B 530l 48 0.11~1.72
2 93.6%9] Zpol7t Yehh= A &I 4= A%tk MHY &
AFed d¥E 2 71 15 33~53% W= e,
FAG7H= B 54914 718 0.25~0.5320.2 52.8%2] Zfo]
£ Uetyon, d¥EE = D 5404 0.15~0.5622 73.2%
o] Aol & I 4= AT A 557] Aol B A0l T
7Foh= A0l Sl dA, 587 Ao IA FHE L FAT
Fo] s7PER FA Aolvh= AL RIS ER, FESTH
9] 357 A9 A o= NE w71 AR Aol o
3 3 E FAHARE B71H 07 AAJoto] WA Fhe] TR T
of A 50| 875
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