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Effect of Pronuclear Injection with Human Growth Hormone Gene
on Development and PCR-Screening in Rabbit Embryos
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SUMMARY

The pronuclear injection of metallothionein-human growth hormone (MT-hGH) gene into
rabbit zygotes was performed to establish in vitro developmental system and to detect the
presence of the injected gene by nested PCR.

Mature female New Zealand White rabbits were superovulated by eCG and hCG
treatments. The rabbits were mated and the zygotes were collected from the oviducts
18~22 h after hCG injection by flushing with D-PBS. Two to three picoliters of MT-hGH
gene was microinjected into male pronuclei, The foreign gene-injected zygotes were cul-
tured in TCM-199 or RD medium containing 10% FCS with a monolayer of rabbit oviductal
epithelial cells in a 5% COz incubator. The presence of injected DNA in rabbit embryos or
blastomeres at different developmental stages.was detected by a nested PCR analysis.
The results are summarized as follows ;

1. The developmental rate of the MT-hGH gene-injected zygotes to blastocyst was sig-

nificantly higher in TCM-199 medium (68.1%5) than in RD medium (42.9%).

2. The gene injection into pronuclei at 18 or 22 hours post hCG treatment during pron-

uclear stage did not much affect on the in vitro development of the rabbit embryos.

3. The rate of gene-positive embryos detected by the nested PCR analysis was signifi-

cantly decreased when they developed to blastocysts,

The results indicate that the screening of transgene in rabbit embryos by nested PCR
analysis could be a promisible method for the preselection of transgenic embryos., Further-
more, the preselection of transgenic embryos would greatly reduce both the cost and ef-
fort of production of transgenic animals.
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¥ A - $FE (transgenic animal)& P FAA
E EYUE 2L HolAl BESL vy, 2
o AR ZE 7% (recombinant DNA tech-
nique) 3} v M Z2}7]) < (micromanipulation tech-
nique) 8] EE FE FATY JPFAAE =9
Bt o] e R o] dte] Fio) wHAY &
A o FAAFEEY AQito] 7H53HA H
Atk ol HAHWBFE YA & (transgenic
animal technology)& 7}&o)A e g ¢ 4
AE FAFS, A7ty {EF AASwFey
FES] A, TEY AHo) U AN Ft,
AW AA 7 Z ' AGrlel o] #HE AT o
Al 5B 8T ARRAFEY YA 5
q r1AA 719 E & sl U2 WEd AA
Z+ae o] 719 AHEE A5y dUH A E
S Itk BAAFFEZL 0L YA NAF
M BEFHZ FE=o] 23 oA o9 wYd w
€ 71€3 o & Y3 ES Al JAME
S elM 9 71g ol dasin

F2oA FAAFFE] i) #F dFe
Gurdon(1977)°] g2 2 /78 daAE A3t
A=3AR, 2 ol F 1980 Gordon 5 B 19834
Palmiter 52 AF £4 & F4- Ao Az
AR E2E FHAE FUSAS AREHNE QAF
2N ERFEAAME 22 RARTEL A
dated AFEAch olHE AFANM HFe
7tEdME FAABETES YAsted B2 72
AES 7heAE AN AT 2 o1F gL AR}
Eo] A#(Canseco 5, 1994) E H| R} B £
EFNA FZHAEFES A8t (Damak &,
1996; Krimpenfort &, 1991)

A7 FAHNEFTE A4 1Y F 71 ®o
AHE 8L )& microinjection techniqueo] A= n)
AFY F FAFY Al Eo] 71832 (Krimpen-
fort &, 1991; Roschlau¥, 1989), #4292 44
Y=ot 4H & A 3{Roschlaus, 1989; Brinster
%, 1985), 28X uAFYE P FEEs
oldo g QA% BE& FHZo] T} st A

A AAHA @S FARL M FEE
HA71ZE T FAS ) stez B G g A
o] 288t (McEvoy$} Sreenan, 1990). 3 v}
o] AR =HAE AAdsede 5% @5}
28HY, JAAE Ao H$ols 50T 28 ol
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R E F29 £ Yo FYE FAAS
Z27]9 HEY F de PPo 2 FAAT FYUR
FRATE MFAZ g MHRA YL o] g3ty
ETAEE s Be Q82 BYso ez o
71X polymerase chain reaction(PCR)7]¥
(Saiki 5, 1985)& Al-8-3le] Kings} Wall(1988) &
a9 iR A F9d8 FARE ¥, Nin-
omiya 5(1989)& 4# 9 44wl s FEale] v
A gk gAuolA FARNE FENA HAMEA
o Thomas 5(1993) 49 A FYH
el -3-A2129] integration rate® =AW v}
29971 9] AT F AR 270(0.7%) A E ol
o=tk &u], Bowen 5(1993)& PCR=Z 7
A FHT o) Yd) 9l HFAANY 45 AN
B AL 53370 9] =A@ F 4217 9] transgenic neg-
ative € 7teldo2n 399 $8 719%4 29
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A, ols FATY AYNEANAE T2t 3
few, MT-hGH FAAE FY3 E7 5439
EEA X o] 2 A9 24 5%E PCR ¥
Mo g zapstaal A s

oo g W

>

AME ey

LHEEE

€ Ao A3 Ere dgxddEgses



RE FFUHE New Zealand White o2 ¥
3~5 AYUE e gHlez HFL 3~35 kg AL
AHgE R, FAEZE A3 10719 o8 AL
2 AZFE 4kg )49 A& FARAT o1& AL
BEFde B9 FFL ARRe] FAAHLH,
dark-light cycle 238 14 A1 7+2 light, 10 A7+
dark® &%}

2. ol ol et = 2he] xj gt

FuEe] frle 45T GAE7 Y 100 1U
eCG (Serarumon®, Denka Co, Japan) & &3 A}
g2, 72A1F & FRAE7 ¢ 2r|A2 B 100 TU
] hCG(hCG® Yuhan Co., Korea)& o|@ oz
FAsF T AR AL hCG FAF ¥ 18~22
A7kl ¢EZE chloropromazine HCl(Sepamin-
® Samsung Co., Korea)& 25 mg /kgo & 2%
FAste] AFAFI SHER-S 8 A AT
18] 3 ketamine HCl(Ketara® Yuhan Co., Kor-
ea)§ 25 mg /kgl 2 o|FHWFAstA HAnHE
FEST e YEAEANE 25T SFEE

ZM AN NEsEE HA A Catheter&
o] gste] E7 9 YR FFRZELE AU AT
d#AH TR A D-PBS7E € FAZIE A {3
FRAHL Bt AFE AL AAENA
Al A7ste] Axde] Al Ra AYFP Aol
EgalA & Bole A& AYste A T
At

3. FHEEe| | 2lufet

FATe Ao Fs Y3ty UA B G#
HHxe ZHe =49 E7 Y F#-& penicillin
G(500 unit /ml)$} streptomycin(500ug /ml) ]
AN E FRAGSFR AR AHD e 2
48 A=z ¢ ¥u g g3 A% Az
A& AASAY. 70% LEANAM AEF b tHA
FAA 7 A7E AgFLE AFse TCM-199 )
ok (GibcoBRL, USA) 1mle] E°8)l& FAZE
YA RN FEEZOZ ARAD g HAL
2 Jd#s FEEs 9 A9AXE AHIHA
o, ZAHB A AIMEE 500 gAlA] 5E7F 94
Basle A&dg AAS}E YA pellet FE&

23] ol HHEHZE AHIY  1~2X10°
cells/mle] FF 52 2488 b 10% fetal calf
serum(FCS, Sigma, USA)€ 371§ TCM-199 Hj
S o vl YAl A ALE-3tA .

& A YL 3 HYTE FESA HA
sttt 1) 10% FCSE 713t TCM-199 w4,
2) D-MEM (GibcoBRL, USA) ¢} RPMI 1640(Gib-
coBRL, USA)E 1:1% 3]AM &t wE RD v 4,
3) RD o) ] 48717+ v kgt F TCM-199 Hj
oz FAF Aog 3 FTEIAAUTY. RE FHE
& E7|¢ ¢ A A Ee o] 399 5% CO;
i g1 o) A Fufkat ek el W& 484]
ettt AA G gd oz m@stgon 2E WY
B L uiFsly] A Ha 247 o] & Wi oA
pHe| HP L FE3le &3t

4. FXXte| o|A e

2 Aol Aheg fARE KISTE o] 3% dhAt
¢} University of Washington®] Dr. Palmiter2 %
B B2 mouse metallothionein promoter-hu-
man growth hormone fusion gene(MT-hGH) o]
At

e AR mAFYL vM =77 FAE
DIC(Differential Interference Contrast) =#3
w73l A AAE AT A Ee M) FH
H 2.6 kb9 MT-hGH #AAE F2~3pl X =
N2=GA FYste] ¥uto] o7k HEo] 0 A
dlA v ulg FAAG. FHB] A Y F2
Ul FEge] #d F AXFo] T HA gL AT
Fe wigAo s £4 E79 9 A9 Ee 7
o] 5% COp vl 71 oA Tl g3kt

5. MT-hGH & A2f PCR

FAAFY F 22X/ A witE7R] T
#4ee D'PBSE 2~33] A3 % F microtubes]
33, @79 Evie 7 AXdAe] FATE
pronase A 82 EH 9} mucin coatE& AASIL
Ca?*3 Mg?to] 37b5A @& D-PBSI|N &7&
2§ (o] ¥, 1994). £ FE mouth
pipette ¢ 2 Z2& sl 25 ng /ule] salmon sperm
DNA7t ¥3¢ PBSo) M F 200 pug /mle] pro-



teinase K7} £0]%]+& 1x PCR buffer 1uldl] &7 A]
58 CollA 1A1ZF i3 & 93.5 CollA] 1087 7t
g&t3itt. Nested PCR ¥H2-& Dziadeks Bak-
ker(1993) ¢} ¥ o) whe} 4 A) 8% ok, 1XPCR buf-
fer, 1.2 mM MgCl(23F % &A1& 1.0 mM), 0.2
mM dNTP, 0.4 um primer, 0.5 U Dynazyme (Fin-
nzymes) 22 FAH PCR reaction stock sol-
utiong g0 EF3ke —20 Col RAEHHA}
PCR &4 Ao 3o cell lysateo] Eojde 2t
tubeel 18ul¥ mineral oil & E3td g3t %
PCR cycleg A1#&%t}t. PCR9 primers WA
A primer & 5-CGTAATATCGGGGAAAGC-
ACTA-39} 5-TCATTCAGAAGCCCCAAACC-
T-3 22 A cycle& 94T A 180%, 60T o)A 40
Z, 72CHAM BERE 2L 2 FE cycledA 35
cycle 7hA = 94 CollA 35%, 60C A 40%, 72¢C
olA 40ZE 3l viR g 72T oA & 30025}
AAagith ol gAIS HAH AEL 2uE H3}
o thA] 7 WA primer® 5-GCTCTGCACTCCG-
CCCGAAAAG-39+ 5-GGTTAGTGCCCCCGT-
CCCATCT-3 22 Z& cycle® ZEANZAY. 23
PCR ¥hg A E & ¢ 1508 LE(FMC) agarose
gelolA] 719 %3t ethidium bromide stain 3
UV transilluminator2 £%# DNAEZ #9189
=3

6. SHEA =4

d94#e] BAT™H B4 MicroSoft A+e
MicroExcel2 Chi-Square test& A A]3led A ¥ &
4] f-l g AR s

g

AT B @] wigdo] nta A oy
ES AR WA fARE FYR g
AMuidA ) g £YBL ATt TCM-199
v kel gl RD Wi 992 AL4-3te] Ao Fsle B
%9 vl Table 13 & A& AUt RD w1y
o2 wigg Pl M e 57.7%9) wjukEe] wEE S
B3, RD wjgdozm 48417} wjgd o
TCM-199 Wi gd oz A & 2 TCM-199 uj <
dog Aemge oM e} 77.6%, 81.5%=
FHLR & wiVtE UEFL B o|s 2
= A3E Hol B7] @2 RD v Ff o2 484
Zt W% F TCM-199 wjgRoz wAee AT
TCM-199 v Ff o 2 A Ju)Fstes Aol A Y
< & F7b AUtk BA YT $AAY
MT-hGH #AAE »AFUs3 RD wjFd s}
TCM-199 wjfdoz AU ES ZAFYH
vk, 4 B A& 2998 o13@siA&E RD
W Fel oM 42.9%9] wivtE WEES BA,
RD wjFef o 2 48417k vl 3 £ TCM-19991 %<
o2 WAHZ F3 TCM-199 wjoko o 2 ujokgt 7
AM = 217t 64.4%%} 68.1%2 94 (P<0.05) 2.

Table 1. Effect of culture media on in vitro development of non-injected or MT-hGH gene injected rabbit

zygotes

Gene A No. of zygotes No. of zygotes developed to (%)

treatments Media cultured Morula Blastocyst*
RD 52 48 30(57.7)2

Noninjected RD-TCM 67 59 52(77.6)0
TCM 81 73 66(81.5)F
RD 184 146 79(42.9)°

Injected RD-TCM 149 120 96(64.4)4
TCM 135 118 92(68.1)4

* The values with different superscripts within column were significantly different(P<0.05).
“RD : RPMI 1640 + D-MEM medium. TCM : TCM-199 medium, RD-TCM : cultured in TCM-199 medium

after 48 hours cultured in RD medium,

== All of the zygotes were co-cultured with rabbit oviductal epithelial cells,
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F& M UEES BAY 22 fARE
A FAES FF s el v A gEEo]
& "olAd,

T"rZ A FJA 71 we 27 s 7 Adqud
7ol

M 123 4567 8 910112131415 M

ﬂf-{NH‘U
18,

2A8}7] 98te] hCG o) ¥ 18 Alzhsh 22
] HARE SAAY 293U v}, Table
20 e ATE AT FAA FAANNE $R @
o Agg FH f44 Ak A& YA

9}9kTh hCG o % 1847+ S AAE 298 5 Fig. 1. Detection of MT-hGH gene in rabbit em-
bryos by nested PCR(367bp). M: marker

Az BHH}E W g 58.3% A, 22412k A (phix 174/ Haell), L 1-3: 2-cell. L
phix aelll), Lane 1-3; 2-celi, Lane
g5t 224 o A & g & A 9u
X}Q " 1 FaganE 64'5f§ :}o Aleje 4-6; 4-cell, Lane 7-9; 8-cell, Lane 10-12:
=2 alF O A =]
Eohout F A2 FodE AT F blastocyst, Lane 13-14; negative control,
A Lane 15; positive control.

MT-hGH #Az& E7] H§A 2 FHHH0
oA F915 2 PCR Wy os £y &9 wadA Yrg o) EAste KA FPEL FA A

B fAz19 AN R & ZAG 3 Table 3 ¢ 23e AF%E B 2**15‘-7194 oA e 84”0,
Fig. 15} Zt}h, 27] F3@EAD 2-, 4, L 84 X 4N E7 2] 7oA e 7% RAA FAHAES
7V A FA &L zhzt 59, 65, R 63%E ME f9 AR, SALE7| 8 16M E7) oM = 47%8) YT oct

el Aol Atk 2 vk EAA] B3I AEe B 24 278} 4N E718] &) vt &
AT 132 /1 & PCR-screening o %49 A& 33 olH o 7 A E o] v VERGTHP<0.05).
NBA 25%E AA 3o & AEDA gte K94

2 f 879 P4 4B ol HUTHP<0.05). oo
FAAE FUR ST ATBANL 7
Sy Bested 2 BlA #0348 PCRY YAAREES A7) Astd g fae

Wo g H&3 A3 Table 49 #oh. A 27t 9 TR Azl Addte W SAAM A Al

Table 2. Effect of time of MT-hGH gene microinjectin on in vitro development of rabbit zygotes

No, of zygotes developed to(%)

Injection time No. of zygotes -
(hrs post hCG) injected Cleaved Morula Blastocyst*

18 73 61 49 42(58.3)2

22 93 89 81 60(64.5)2

* There was no significant difference between the gene-inection times.

Table 3. Detection of MT-hGH gene by PCR-screening at various developmental stages in rabbit embryos

PCR-screening of MT-hGH gene

No. of embryos

Cell stages

analyzed No. of positive No. of negative Percent positive*
2-cell 51 30 21 592
4-cell 43 28 15 652
8-cell 43 27 16 632
Blastocyst 132 33 99 25°

* The values with different superscripts within column were significantly different (P<0.05).
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Table 4. PCR screening of the presence of transgene in individual blastomeres of 2-, 4-, 8-, 16-cell em-

bryos microinjected with MT-hGH gene

PCR-screening of MT-hGH gene

No. of
Cell stages - — - —
blastomeres analyzed No. of positive No. of negative  Percent positive*
2-cell 32 5 843
4-cell 43 10 772
8-cell 38 20 47°
16-cell 43 23 47°

* The values with different superscripts within column were significantly different(P<0.05).

Folshe Wy, dEZnolg 2 HEE ol 43
] 2 embryonic stem cell& 83 Wy =
o] FZ AME-E I Yt B AFoM s o] HYPE
F FAAE STHAYA A vAFdse HEE
o] &3te FAAY FAHTE A3, PCR A
22z st

HA E7 A FAZAE FH S A du) IA
Ag T3 77 GE 249 IR ol %
gt} A LS ES AT AN E7 73
oA g AdugEL RD wjFd &S uj ool A
57.7%%. Carney %} Foote(1991) 7} B.32 3 RD W) <F
Fol e} HwdE 68%c) vzt thh @ 7
L Ao, TCM-199 vl o] thE wjkzxA
FHnsdM FFoz A MYLLGE Ro|2
AEFE Edos Carney $(1990)9 B asie
2 A7 Zd3s A9 ARk o fAxe
MT-hGH A& AY A4 nAFY3
F TCM-199 v} B RD wgH-E& AHE3le o
B AHAES FuigE A3} RD g @5
YRt RD wigdoz 48A17F wigd &
TCM-199u FH o2 A R 2 TCM-199 w4
doz Fujgks AoA WivtE wdgo] wA o
Elgth olE AT mAFYeR % &4
3HAE A AT AU Eo) v st i
oA, Wiz we Aud e A4
FRBANM S 2a% 2okch 2 A9 AsjolA
€ F3AE FUA B2 FAEAAME Wzt
] BEEL 81.5% 0] us] FARE 2% &
AL 68.1%% & Fo| FERTE FYF YE
Eol =%k Voss 5(1990)2 E7]9 Ao &
Az v FYFE FHT HEEE 2AE A,
E7 M€ 85.4%9] FAwi7tR] ek Ao e
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AR E 43.2%9 A Y& B £
AFAME GHu7AR Y g Eol ¢ A7A9] 4
ot v)5F AAE BRI AOo2 Hol Ex9 £
Heto] ThE Fo £ATRT HAFYA Z1AF A
£4o] @ viZtslthe A S & 40t sl 2
2 Williams §(1992)& vAFYe] 972z F
Eolxd Aozt AzZHAIGR 2 A FA
@3 AWSFF @R E g g AolE BY9
X BT

B dFdA e E7 %Y AR FY A7)
ol & Agud T8 & AR AT B
dAxe v ZAFE W2 hCG T F 9A|ZHol| A
13A17F Atole) wi@e] Hojd o 18~21A|13F A}
olefl Aao] HAHHE I of 21X 7k A 28A17F ALo]
o A Bdo] dojdtt AFH:= hCG FH F 124
7P AF 2 ujgte] Ao} 2~3A17F Fof] AL
Aete] 4~5A7F F DNA #2716 Eojrte A
o2 g4 Y Abramczuk & Sawicki, 1975).
2o Me AY YA £3 F Hx 744 84
3 B iREY FAALE ~14AT A F
Nel AL PAgsiA =He, A 2L £33 F
2821 7be] dojddtz ItH(Xu & Greve, 1988;
Saeki %, 1991). Yubd o2 DNAY EAE A3
4 o]% dolihu] (Browder %, 1991), §4-& A
£ F 54 dojubA Bk (McLaren, 1992). %7
A" dA¢ FYE DNAE F dx 2470 53
€ Zejtt. a#iA uAFYAl 71 DNA §4 A
o™ ool F& A2 JA LAY £
o] o]Rojd Rog Ayztdnt wtek o H-AA
4ol DNA FgA17] o] Fo o] FojzittA 4+
B8 fhve EE A2 AAAFTE A
Ve E Eobd Aom AZHAY, E7 £



A v AFYAE hCC Fo & 184173} A
B3 AQl 224 7bel) AAE v A A EdE &
9F el 2ol & wolA ¥tk T F(1990)2 4
oA BHFEY A 7)o wE A uEE =4S AT
SR PEEANE AolE HolA o, F
AEH FAAY B R Aol RIYTR
g}, 28y Krisher $(1994) ¢ 434 & 7<)
€ AutdE RIE 9o WY YFAPA|7]9 stk
+ AW vAFYT Ao 08y w& UYEE
& By o, Adoe] x| # Holw IW
2318 FHAAe FYFo| Fol FAH AlEE
T A2 AHHUT

HAAY TE Te "oty ZFMA /AR
w8 7% & chloramphenicol acetyl transferase
(Gorman %, 1982), firefly luciferase(Morrey &,
1992), puromycin N-acetyltransferase( Lahoz %,
1992), growth hormone gene(Palmiter %, 1991:
Ting %, 1992), 283 lac Z gene(Hughes$}t
Balu, 1990; Weis %, 1991) 3} Z+& reporter -3
2HE ol &3t FHAe LHEE =AM 29
Y reporter FRAAE o] &3] £ DA F
Ao Bd ARE TAEILAL W o8 FAX
E9o H&:uye] g44H3-2 A Y luminometer
g ol g3y mEe Y AT AtHe] Bt
H5A Hol dolde dHdAa 2IAEYLEE
ggo] 2H%3t). Kings Wall(1988) & PCRE
AL o] &3t Ao wMEAN FAHA AEE
stoen, oA Y o] &3t FHT dF
& biopsyste] &FelA FAXe 48 A%E =
AHE Sl FAYS APE AR @3 Aol 7}
Stk A4 d4¥FEU AH(Ninomya 5,
1989) ¢} 7}2 (Krimpenfort %, 1991; Hyttinen %,
1996: Bowen %, 1993)¢] wiwtE o)A PCR7|H 2
2 fAX 2dE FASE A&t dgrd
ol oz B AH|e =S AP FAA
BFE YAELEE FAATE 77 FEEH L
U a=

MT-hGH fAze 3 &0 42T FF F3Y
gor ol §FHEAME FHLE HAEHE &
o] A} wolAe HFE BIATH ANt AR &
2% FAY 132 /] F PCR A4 440 AL
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BAMEA 25%E AsART. Burdon® Wall
(1992) & A F A KH gened Aol FYstx
Aourg-g A7|AA Bg GAEE FA A
HFAAE PCRE A&stg 2yry, 2- R 44X
Z1NME 100% F44& Bgon, FAduridAe
44%, 18]35 MR EAN M E 26%°] FHES B
o & APe)re} o] FA FAE0] RolAE 73
e AT §ct. Koo 5(1996)& =ixl +3&
oA gGH fAAE $AAY o 432 &g
gAE 2 2ASGER v, A 2, 4, B 8ARY]
M 100% FAES BNZ, FAN7dME
45% 222 v RkE 7| E 44.4%7F FHE& BA
t}a b, 28] 3 Thomas 5(1993)2 A4 2.25
Kbe] SV-40-gp51 gened Ao 9313 viyl
22 A A PCR2 fARE A&3td B3
HY 6.7% o] FAL Rt 3o, Hyttinen
2(1996) 5 Ao)|A DNA FYF ujvtx s &
APolA 93%9 €42 A& PCRAM 2 72
& Ak $vh, 22 Krisher 5(1994) & 429
et X A AN 89%7 FAHL BATy o)
ol fAA HMEY Aole FEL EF, #4
28] $5 % PCR & Wio w& Aolgt 42t
W AR RG] EEFE FA RopAe A
2 & 4 AU ol FAA Y 2I1GA FH T
M= PCR AMoz {Azr $8o] dojbA] &3k
A 24" RAE 276 55~90% ol AEFL
2R oy F YFAANF Axpe} HAE T =&
ol @ ez gy,

5§ e

E7 $#A & 3444 He MT-hGH #4#
E vAFYST AR FATLE FEIHI,
PCR 7oz FYE #ARe] &4 A% 2 &¢d
S 276 BAZS FHA A FHTY A7)
£ MEFLEN FAHMPFTE AVes Y
AlZ1 2z dE e A4Y-g AAEA e 2 2
& 4

1. E7] £3%d) MT-hGH #3444 E 48 %

FATE E 7HA wgg oz vt ¥ A X 9
HiFA 7l A, TCM-199 sjddolM & 68,



1%, RD wjofkd oA 48417+ v 3 TCM-199
Wgdon wAIFY e 64.4%9 Wi
WegE S Bo] RD W% @Eo s WjFe R
o) 42.9% BT 949 (P<0.05) 2 ¥}

2. AR T E B Ao uintE
7tA o] F e s 3 wivt ¥ PCRE
AR AEEE AR v, TYA7 A 2wy
NE 7| 7R) 9] A EeEH PCR A2 EL &
o4 zol & JeRl X ot

3. MT-hGH #42& 43 E7 £3&g A
ojujtatE A M EGAEE PCR screening§h
A3, 2-, 4, 8-H X7 A Z+z} 59, 65, 63% ]
&g SAHAEES HER ALY, wiRERE
ME £213(P<0.05) o8 W 25%9) ¥4
Z2E2 vyt 2812 72 PCR-screening
AME 2- D 4-ME7] 7oA Z}tzt 84, 77%
o ¥HHEES HPov 8- ¢ 16AXEN &
FAME 793 (P<0.05) 22 @& 25%9] %
AHEES 29
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