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Developmental Changes of Myofiber Types in Longissimus Dorsi Muscle of

Rongchang and DLY Pigs under Different Nutrient Condition
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(1. Chongqging Academy of Animal Sciences, Chongqing 402460 ,China;
2. College of Animal Science and Technology, Southwest
University , Chongqing 402460 ,China)

Abstract: This experiment was conducted to study the developmental changes of myofiber types in
longissimus dorsi (LLD) muscle of Rongchang (RC) and Duroc X Landrace X Yorkshire (DLY)
pigs under different dietary nutrient condition, by determining the proportion of mRNA abun-
dance of four isoforms of myosin heavy chain (MyHC I, 2b, 2b and 2x) with semi-quantitative
RT-PCR. The results showed that: (1)From 10 to 20 kg BW, the composition of myofiber types
in LD muscle of both breeds changed dramatically with significantly decreased MyHC T and 2x fi-
bers but ramarkably increased MyHC 2b fiber. (2) From 20 to 120 kg BW, the developmental
changes of myofibers in LD muscle varied in breed and myofiber type. Except MyHC 2b fiber,
the developmental patterns of the other three myofiber types were different between the two
breeds. (3)There was no difference in the proportion of four myofiber types in LD muscle during
10-50 kg BW between the two breeds, but at 80 kg BW, RC pigs showed significantly lower pro-
portion of MyHC 2b fiber and higher proportion of MyHC 2a fiber compared with DLY pigs. (4)
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Dietary nutitional levels had no significant effect on the composition of myofiber types in LD mus-

cle of both breeds. The results suggested that the developmental changes and composition of

myofiber types in LD muscle varied in breed. The breed difference of the composition appeared at

80 kg, and RC pigs showed significantly lower proportion of MyHC 2b fiber, which might corre-

spond to their better meat quality.

Key words: pig; longissimus dorsi muscle; MyHC 1; MyHC 2a; MyHC 2b; MyHC 2x
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R P S A A CIT A AL B e i g A CIT B AD Al
HE R LEFZE CI X B 3k 86 )5 vk X F o B A LR
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Table 1 Composition of the basal diets for pigs of different periods® %
JERE 10~20 kg 20~50 kg 50~80 kg 80~120 kg
Ingredient 1 2 3 1 2 3 1 2 3 1 2 3

E >k Corn 70.00 59.00 56.00 62.00 60.00 60.20 62.54 61.34 60.50 64.30 64.00 64.89
/NFZ Kk Wheat bran 5.53 11.56 4.18 19.73 18.95 6.53 25.00 23.00 14.00 28.40 25.49 16.33
& H1 Soybean meal 16.90 21.00 30.10 15.50 18.00 26.50 10.00 13.00 19.00 4.80 8.00 12.50

14 %17 Soybean oil 1.30 2.20 3.30 0.00 0.00 3.65 0.00 0.00 3.80 0.00 0.00 3.80
11§} Fish meal 3.00 3.00 3.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 1.05 1.03

14} Limestone 0.65 0.60 0.8 1.04 1.09 1.00 1.00 1.03 0.95 0.00 0.00 0.05

B A i

Caletum hydrogen phosphate 0.76 0.76 0.62 0.39 0.52 0.60 0.12 0.22 0.30 0.30 0.30 0.30
Ak Salt 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.13 0.09 0.04

#i & R Lysine 0.00 0.00 0.05 0.00 0.06 0.08 0.01 0.04 0.05 0.00 0.00 0.00

75 % R Threonine 0.06 0.08 0.15 0.04 0.08 0.14 0.03 0.07 0.10 0.07 0.07 0.06

% £ & Probiotic 0.50 0.50 0.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
TR £ Premix” 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

41t Total 100 100 100 100 100 100 100 100 100 100 100 100

B F£ 7K Nutrient level

W 1kig DE/(M]/kg) 13.8 13.8 14.2 13.0 13.0 14.2 13.0 13.0 14.2 13.0 13.0 14.2
CP/DE /(g/MD 11.25 12.98 14.42 11.57 12.64 13.85 10.80 11.86 12.53 9.21 10.29 9.45
Lys/DE /(g/M]) 0.51 0.57 0.71 0.43 0.51 0.58 0.35 0.42 0.47 0.35 0.37 0.37
L& A Crude protein® 15.5 17.9 20.5 15.0 16.4 19.9 14.0 15.4 17.8 11.9 13.4 13.4

5 Calcium® 0.66 0.66 0.78 0.55 0.60 0.60 0.47 0.50 0.56 0.48 0.55 0.52

A %W Available phosphorus 0.33 0.34 0.32 0.21 0.23 0.23 0.17 0.19 0.19 0.15 0.15 0.15
i Z R Lysine 0.70 0.79 1.01 0.56 0.66 0.83 0.46 0.55 0.66 0.45 0.48 0.52

E & 1 Methionine 0.27 0.29 0.33 0.22 0.24 0.27 0.20 0.22 0.23 0.18 0.19 0.21

% + B4 Methionine+Cystine  0.54 0.57 0.64 0.49 0.51 0.56 0.44 0.47 0.50 0.40 0.43 0.45
5% R Threonine 0.44 0.49 0.63 0.35 0.41 0.52 0.30 0.36 0.43 0.30 0.32 0.34
0, % ik Tryptophan 0.13 0.15 0.18 0.12 0.12 0.15 0.10 0.11 0.13 0.09 0.09 0.10

“. 1-GB 7223-1987; 2-GB 8471-87; 3-NRC(1998).". Provided per kilogram of diet:10—20 kg BW: Cu (CuSO, « 5H,0) 5 mg,
Fe (FeSO, « 7H,0) 80 mg, Zn (ZnSO, » 7H,0) 80 mg, Mn (MnSO, * H,O) 3 mg, Se (Na,SeO;) 0.25 mg, I (KI) 0. 14
mg, VA 1750 1U, VD; 200 IU, VE 11 IU, VK; 0.5 mg, Niacin 20 mg, Pantothenic acid 9 mg, Folic acid 0. 3 mg, VB, 1 mg,
VB;3 mg, VBs1.5 mg, VBy; 15 pg, Biotin 0. 05 mg, Choline chloride 0.6 g;20—50 kg BW: Cu (CuSO; + 5H,0) 4 mg, Fe
(FeSO, » 7H,0) 60 mg, Zn (ZnSO, « 7TH,0) 60 mg, Mn (MnSO, *« H,0O) 2 mg. Se (Na,SeO;) 0.15 mg, I (KD 0. 14 mg,
VA 1300 IU, VD;150 IU, VE 11 IU, VK;0.5 mg, Niacin 16 mg, Pantothenic acid 8 mg, Folic acid 0. 3 mg, VB, 1 mg, VB,
2.5 mg, VBs1 mg, VB;;10 pg. Biotin 0. 05 mg, Choline chloride 0. 6 g;50—80 kg BW: Cu (CuSO, * 5H,0) 3.5 mg, Fe (Fe-
SO, »« 7H,0) 50 mg, Zn (ZnSO, *« 7TH,0) 50 mg, Mn (MnSO, « H,O) 2 mg. Se (Na,SeO;) 0.15 mg, I (KD 0.14 mg, VA
1 300 IU, VD150 IU, VE 11 IU, VK;0.5 mg, Niacin 11 mg, Pantothenic acid 7 mg, Folic acid 0. 3 mg, VB, 1 mg, VB;2
mg, VBs1 mg, VB,,5 pg, Biotin 0. 05 mg, Choline chloride 0. 6 g;80—120 kg BW: Cu (CuSO, + 5H,0) 3 mg, Fe (FeSO, -
7H,0) 40 mg, Zn (ZnSO, * 7TH,0O) 50 mg, Mn (MnSO, « H,O) 2 mg, Se (Na,SeO;) 0.15 mg, I (KD 0.14 mg, VA 1 300
1U. VD;150 IU, VE 11 IU. VK; 0.5 mg. Niacin 11 mg, Pantothenic acid 7 mg, Folic acid 0. 3 mg, VB, 1 mg, VB,2 mg.
VB;1 mg, VBi;5 pg, Biotin 0. 05 mg, Choline chloride 0. 6 g. “. Analyzed composition

HCI pH9. 0,100 mol/L NaCl,1. 0 mol/L DTT,0. 1 mol/L MgCl, (25 mmol/L),0.4 pmol/L H @93 K
mol/L EDTA,50% glycerol,1.0% TritonX-100), 5|4y .
0.2 mmol/L dNTP Mixture (% 2.5 mmol/L),1. 6 H3EH 518 M 72 Tanabe 547 15
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Table 2 Forward and reverse primer sequences and PCR condition for target genes

H i 5P PCR 4 /bp 51751 (5"—=3") PCR %1
Target gene PCR product Primer sequence PCR condition
1 384 F. AGCCTCTTTCTTCTCCCAGGGACATTC
; ) e 95 CA8 4% 9 min; 94
2a 375 F. CACTTGCTAAGAGGGACCTCTGAGTTCA C 3 C 3
C 30,55 C 30 s,
2b 398 F. CATCTGGTAACATAAGAGGTACATCTAG
72 'C 60 s.30 1
2x 429 F. CTTTCCTCATAAAGCTTCAAGTTCTGCC

Antisense

;72 'C 7 min

R: ATCCAGGCTGCGTAACGCTCTTTGAGGTTGTA

1.3.4 Wk RKESH W6 pL PCR =91
8.0 /0 SR TR 7 ok g 068 s - 1A 7 3 AR PR K o U R
e ta,, FIEEI R 0 BT R e 70 B 451 IR 2

1.3.5 HEgitiatr MG FEMERKES
2x R K Z 10/ FU (B (2x {5 1), SR, 15 4
AN R (7 S AT B, B SR S R DR IT AR 3R 1 L 2R
YA H . F SASY. 0 F G5 k4T B0OHE G i 4
Bro

2 BEREHH
2.1 BFREKAU MyHC I RUFHLGIMETHETL

S0 W2 A AR T i L MyHC T B 27 4k
FE B LT AN S AR MR RSP B R (P =0, 484 2)
B2 M BT i A8 Ak R e (2. 3 (P<<0. 000 1), i8] 1

2 30 bl =7 S M G i) Ty ol 2

>

S o5t 42 -

= b BC

g 20 D CDb BCD b

< 15

£ 10
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z 10 20 35 50 80 100
A& & Body weight/kg

AL RC FI DLY 5508 e KWL MyHC T 8 2F 4 [,
BIXTE 10 kg I 5 &, Bl 2 3% T RE . 290 4020 (P
<C0.000 1), RC % 20~100 kg iy MyHC 1 #I £
Yk L A5 bl A o s 1S I A% A B, DLY S8 7E 20~
80 kg BB iy A8 AL AN K L {H 120 kg B S 30 I 3%
B A (P<<0. 000 1),
2.2 TR MyHC 2a BIFHLLBIHA T T
5.2 DA BRI MyHC 2a BIZF 4
ol B A Z MR EFRKENEEFEEmW (P>
0.221 6) ,fH | {4 o7 it A8 fb 17 & 4B B 25 A8 ik (P <<
0.000 1), A 2 "] A, RC # 1 # f K N MyHC
2a RULFLE LLAAIAE 80 kg B SR AR 24 Jhy L Ath 4% 1A T it
BBy 74 % ~85% (P<<0. 011 1), ifif DLY % b {4
J & B 0 FEAR . F 80 kg I A L 1T S XK g JE

£ 30 = S bR ONRC Fifl

> A a

= 25

= b

g2 Ce ¢ pc® B

5 15 bd

< 10

Q

T 0 . . . . .

z 10 20 35 50 80 120
&7 & Body weight/kg

[l — & IR A R AT B 25 5 5 3 R TR B 3678 (P << 0. 05) 2R B ARk R B 7 B8 . v [ 7Y

TR HES NRC ARHENE 58 %08 T 1A

Means with different letters (capital letters for nutrient standard for RC pigs, and small letters for nutrient

standard for Chinese lean pigs or NRC) differ significantly among different BW but under the same nutrient

condition (P <C 0.05),The same as below

Bl 1 RC(ZE)FMDLY(A)BEEARERKFEFTERKN MyHC I BN AELL IR BEHTN

Fig. 1

Developmental changes of the proportion of MyHC I fiber in longissimus dorsi

muscle of RC (left) and DLY (right) pigs under different nutrient condition
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TRBUE Body weight/kg #fi & Body weight/kg

B2 RC(Z)MDLY(H)BEABEFAKETERKI MyHC 2a RIFELLHINAEETWL
Fig. 2 Developmental changes of the proportion of MyHC 2a fiber in longissimus
dorsi muscle of RC (left) and DLY (right) pigs under different nutrient condition

P . R T A A MR R (P<<0. 004 7)), 0.368 3), Hi[&l 3 FIHI.2 A dh Bl il & & TR AL AL LA
2.3 BERRKAMyHC 2b BUALLL IR BTN QB R B REATUE I INZE# 52 & . 2 35 kg 35

S0 SEARE SRAKCE X RCFIDLY $E 8 e B IR 4355 80 ke Mo SR B Jerb DLY %
KWL MyHC 2b Y27 4 il ¥ 6 B % i (P = TR (P<0.000 9).

a W B bR O o ) B bR @ m SRR ONRC ik

T 40 T

> 40

Z 3 Aa Ay AT L 5 SEEF Y b

E B b E Bb B

2 24 2 94

S S

=} =}

< 16f Cc e lop C¢

5 8 ] 8

TG S AN AR NN RS MUREE IR EES NS SEL SPL AR

§ 10 20 35 50 80 100 §» 10 20 35 50 80 120
1AW & Body weight/kg A i Body weight/kg

3 RC(E)FMDLY(H)EEARERKETERKU MyHC 2b BIF AL HIN R BT L
Fig. 3 Developmental changes of the proportion of MyHC 2b fiber in longissimus dorsi
muscle of RC (left) and DLY (right) pigs under different nutrient condition

2.4 BRKINMyHC 2x BIAFE LGN E B HETK {H 2 A SRl Bl R 5 B ) AR AT AR — B 2R .
24y BT B 3508 3R KO X 2 AN ARG A K L 4 AT A RC A BE A 5T 1 38 Jin 2 85 R AIK. & 35 kg
MyHC 2x B2 4 F (5] ¥ 6 B 22 520 ( P==0. 708 9) , A f I, 2 &I T HT20 kg (P<C0. 000 5) . 1M J5 22 1k

z w SRR O RN RRE 0 " RBMEbNE 0 NRChRiE

T e
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5 ol 2% By Z 4f A2 BCh By, (Db

E Ce C¢ ECc¢ C¢ g - DEc E ¢ b ©

2 30 =30

3 S

< 20 < 20

E. 10 Z 10

Sl SN BN I EN NS c M. N B8 H|

z 10 20 35 50 80 100 z 10 20 35 50 80 120
{5 i Body weight/kg {5 Body weight/kg

B4 RC(EZ)MDLY(H)EEFRBEFRKETERKAU MyHC 2x B FIHEAET TN
Fig. 4 Developmental changes of the proportion of MyHC 2x fiber in longissimus dorsi
muscle of RC (left) and DLY (right) pigs under different nutrient condition



1706 & M om

=

N

39 #&

AK(P=0.068 8), MMifE DLY ¥4, i K AL MyHC
2x RULFAELLIAE 10~50 kg {4 5T 5 [ Bt B 44 5 12
B AR H 2 50 kg B SR AR B S Xt 3 4 (P
<0.022 8),
2.5 ERKMNNFLELBEMRERFRAETH®
i) Bb 3%

H15% 3 Al L 7E 10~35 kg BB, RC I H KK
WL 4 & MyHC JJLEF 4k L] 5 A8 [8) 44 5T 5 9 DLY
WA BE XL R (P=0.107 4), 7E 50 kg, £ % Fl

JULET 4248 7Y Jir o 79 b ] 0 R D o ol ) db 2 25 R L (EL
MyHC 2b I 27 4E i), RC 3 H K T DLY &0 ié
#(P=0.050 2), %80 kg i},RC J&IH 2b B & 2x
+ 2b RUZF4E I ] ¥ B % I T DLY J% (P <<
0.001 5,71 2a B K T + 2a £F 4 LN 5 Z 40 I
(P<C0.012 6), ot n] WL, #H IR F2KF T . RC i
DLY % 035 S & LA ILET 4k 28 7009 & 5 4L A7 7E
25 M AP 22 55 E 2R MAE 80 kg J5 .

£33 REBAFGET 2/ RWEEERKINMNALELBHLER

Table 3 The comparison of myofiber types in longissimus dorsi muscle of both breeds under the

Nutrient Standard for RC pigs(n=¢6) %

fh Rl Breed 10 kg 20 kg 35 kg 50 kg 80 kg
MyHC 1

RC 22.5+1.85 13.442.09 14.1+3. 26 15.7+2.23 17.3+2.57

DLY 23.5+1.92 13.6+2.57 13.14£0. 64 15.24+0. 87 16.5+2.04
MyHC 2a

RC 28.0+2.73 27.642.37 26.541.59 25.7+2.23 21.942.48°

DLY 26.8+2.39 28.0%2. 20 25.641.81 23.0%3.51 16.7+1.51°
MyHC 2b

RC 10.1£2.50 22.942.50 28.7+2.70 27.543.89 27.643.05"

DLY 12.0£1.95 24,54+1.76 30.5+1.68 31.942. 86 31.5+0.81°
MyHC 2x

RC 39.542.67 36.142.23 30.7+1.59 31.241.79 33.2%1.85

DLY 37.7+1.48 33.942.02 30.841.48 30.042.38 35.3%1.60

MyHC 1 + 2a
RC 50.543. 30 41.043.41 40. 642,94 41.4%3.10 39,242, 12°
DLY 50.342.39 41.642.47 38.74+1.81 38.143.67 33.24+1. 46"
MyHC 2x +2b
RC 49.5+3. 30 59.043.41 59.442.94 58.643.10 60.8+2. 12"
DLY 49.74+0.77 58.4+2.47 61.3+2.23 61.94+3.67 66.8+1. 46"

VA L 5 % — A D o 22 5 5.9 (P<<0. 05)

©> Means with different superscripts within the same column differ significantly between breeds at the same BW (P<C0. 05)

3 i g

R 22 30 i WG 5 A 20 40 1 FLET 4 450 E 7 s ik
Cif e WAEAERR IR 90 d WLEF 4k 1 %5 H Bt © A F
KRS AR ILER 4 i 2B R [, Z Lk
B BAEREZMEZ M, RS ataen
S ILERAE ] 3 S A R R C 1) A 4R i Y
(2a) OB AL (2b) Jerpr A Y (2x) 55 4 Fh, JE1E
Hh A B UET 2 K 22 B0k S8 A0 7 T o A 7R LT
oAl B AR IS I I — S A R LT 4E B S AL

B R AL LE AERE VO SRR K B B DLET
AEACTH A G KR b N B, TR ARG 3~
20 d, BB KWL MyHC 1,2a.2x 1 2b B 27 4k |,
o35 J e 1 2 e Ak Fo T, 2a A1 2x TR 2F 4 L 4]
EREAL, M 2b AILE 4E i) B AT Ktk
B, RC F DLY %48 10~20 kg BB, 15 i KL My-
HC 10 2x BULF2ff L] 2 25 R 1K, 2b AU £ 4k Lo 1) 2
FHEEE L H 2a BIZF4E LR W AR AL X S5 I
A S SRR TR AT AR S Sl A BB BOA G B Ol
B MyHC 504 44 19 32 35 32 if 25 i PR 45 . AR
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AL AUERIE 1.2a.2x F1 2b 4 Ff MyHC, 1ii NI
AR AT A 0 B B L A DA 2] 2b B My HC (19 47
T H R R IR R LA o0 B MyHC; Fifi %5 4F i
B, T RVRIIR LA MyHC (% 3235 3 Wi FEAIK 1 2b
B MyHC [kl ftm .

AN T it b A JULET 2 26 B0 o AL AT TR 22 5%
Hk Fe v B A o 45 3 w95t 4% ) (b = 0,20 ~
0.59), Horfr T F1 2b RYLLF4E Lb 5] BA i st A% 77 . b
A3BIR 0. 4640, 11 F1 0. 5840, 11040, Az medy st
KA E B RT-PCR % 46 I % K (14 4 ke
ORI R TER RIS 3~45 4, R K LT My-
HC 1.2a,2x 1 2b BYEF 4k Lb 3] 5 D0 & Rl ) g 3% 22
S fHTE 90~180 d, AL AR B K LA T 2a
RIS B B3 & T REW. KA E &K
H2b TULR A i W T AR . IR R A
[{] 773 %F RC A1 DLY % 19 H B 0F 58 & B, 10 ~ 50
kg B B8 A< WL ILET 2 28 B 09 /& 4 41 B A L i
it ] . 2% 22 S {HAE 80 kg, R B 4% ) MyHC 2a #Y
UG E = T DLY 0 2b B EF 2 L i) ] OF 4
PR AR T YL A LU R DL A i B 5 22 5% X 5
Lefaucheur 88 X LU 1K (3 193056 45 S5l
LSk RS RS R xR, H
J5E DR T R o A7 B8 i A5 A ) A T AR 5
N HEAT B SRR LS T Lefaucheur 257 J AR 56
SR FHRH [ 44 J3 2t AN [) 4 % 1) o B ELBE. Ah, sh
it A AN [ ] BB AL A 3 DA b 22 Y ) — A

FIAAH MyHC 544 1k 1) JILEF 4 B A A [
R MyHC 1.2a.2x F1 2b B LEF 4k 94 AR
W AR GRS . S K E AL E . AR
PRTA A K 0 7 T S R v 9 R R a1 [ B R
iy T i 7R JUL T 48 1) B A7) o AT A Ak RY LT 2 1 L 43
LA & 2R 28 Ak T S B0 L T R . R E
— AR K M R SR B M LR R AR
W BAERK S DR AR H AR XS
JULEF 4 25 R % DI AR OC . #E X3 P, 80 kg B 1Y 5% B
FEEE R LEF 48 (MyHC 22) 199 2 B 2 5 T M
) DLY . —Aels 5 KA, RIS A%
w LB MyHC T fil 2a B JILEF 48,
SEUTINA o A L R FIL PR v R A R LT 4k (RS B KL
MyHC 2b %1, 25T L. MyHC 2x %) [y & 5 8%, i
HE Z IR EACG S U T A AR S TR R 4 s )
FH Mg 195 1 Sk B T8I 40 1) fig

Bt 1% N TE R R A1 8 37 02 52 JILEF 4E JIE R K

Lefaucheur

KA EEINE N R . B IRA RT3 PR L
L7 2 RN, HOG P [ A 11D UL 2T 4 1) 52 i B R A
Hopb 2R g K SRR R I 25 R A R E R
KX 10~120 kg A9 RC fil DLY 438 & K L4 AL
LFYEAIN A 3 4 Y T B e X 5 Harrison
GO A — 8, Harrison 'Y R EHRAR
XF 3~7 JE ARG T fc K WU 45 LT 2 S R0 i % i
e S A I ERTE eSS LA R AR RV
LFAE ]ORN B S UUILET 4 28 B B 52
M 5 L PR 6 A 6 L R 3 9 4 i S0 5 A T S
Lefaucheur W 2R 1 RAT 4 193056 & B8, &
FeAN R AEIR T 5 fc K JIUNLET 2 1 s 2, i X 22 8 L
P AT ESIF RO

25 LT IR T S WUILER 4 28 R ' o 41 RR
HLA B 1 & T MR AL B AR I K R AR R LT
Y A YD T i A ULET 23 . DL AS T
FAEZE S LR TE 80 kg RC #H K L My-
HC 2b Y2 4 b 4] 8 AR F DLY &, X v e 5 3L
P R PR TR O
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2008 4F 11 H 6 —7 H . %5 4 B A it F01 2 R AR 4k 1) OTE Sl 4 1 o8 75 i 219 .

HEA BN T 10 H 23 H L HBIRIK Chaves 1 1 IR & 4 1 BUE 00 . 5 X 5 RS 1A 5
SR 143 R 1 A A0 T, i VR BE Il RAEIR AN SE 85 S A 30 6012 . 0 4 2F [ 58 BRI 52 B
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BE R XS SHEATIOTY o MR EAT SR 2 e . X LR O A T

EEAERGHT 110 3 B, FEEEAM Grafschalt Bentheim # X (4 3 KI5 3% Kk A= 6 B W F 95 . 95 &
369 3k 5 A 4 B e o AR IR PR O2 T AN SE B8 S A B AR 2 W7 . Friedrich-Loeffler BF5E 0T (H 50 52 11
H 5 HAEY PCROUE ARG FPE . AU ANV AE . 18 [ R IR0 42 i 45 0 A RS T A A% o 4 ol L O A L IXC
SRAE R UL/ T 55 T B REE IR B RIS S AT IR T .

AR IR T 11 A 3 H L AbRF RIXN 3 R R LW T . B IEw [ 462 H 5 4 =, 20 i
T, 1 P, E I PREE R RS W AL = A R A 2 W, MR ORI (KR D11 A 5 Hal
1584 ELISA 92 RT-PCR FBedfiiz o i 5 - 7 L3 B B A8 8 P o TR R I TS AE . A i R AL
P 2 T A A S ] PN RS A O ARG L XA IR/ B 5 T B AR AR SR L R X S BEA TR T . RIDRE R I
SR AR . A B b OO AR R R AE 2001 4R 12 H .
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