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Recent Studies and Future Possibilities of
Embryo Transfer in Korea

Jung-Kye, Kim

Summary

The technique of bovine embryo transfer in Korea began very late compare to other countries and
related researches have also been carried out in several limited places only as a foundmentai works.

Especially, the studies on embryo freezing which play an important part on the spreading of bovine
embryo transfer, evaluation of embryo and its dead-alive determination have almost not been done
up to the present time, Therefore, for the improvement of the spread of embryo transfer experiment
station, national breeding station as well as related industries and universities should perform more works
with dividing specialization from now on,

Conclusively, by concentrating on such ultramodern technology as micromanipulation of mammalian early
embryos and its transferring, contribution on the systematic spreading of embryo transfer in Korea and
improvement of domestic animals performances together with the development of high characteristic

livestock should be accomplished,
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High performance calf

Schematic diagram of embryo transfer.
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&) mARstohs K@, Greve & ( 1979 )ofl  {kahd
HEE0 dodchn ok gk Greve (1982 )=
PMSG 2 By o 83% LATFol A& fEpse] 6.1~
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Table 1. Effect of parity on the ovulation and recovery rate in superovulated cows.

Ovulatl..

Parit No. of cows No. of No. of ova Recovery No. of No. of No. of
tty treated CL recovered rate (%) cows follicles CL rate ()
Heifer 13 10.6%1.,17 6.7%1.89 63.2 39 8.0 6.6 82.5
1 7 9.0+ 2.85 17.3+2.69 81.1 13 8.3 6.5 78.3
2 7 8.4+ 2.12 50%2.25 59.5 ] 8.5 5.9 69.4
3 4 6.5+ 1.66 4.0F2.12 61.5 11 4.2 2.4 57.1
)4 4 7.3+2,18 4.0%+1.78 54.7 15 3.7 2.6 70.1
Total or
mean 35 9.0 *1.99 5.9+%2.15 65.6 87 6.6 4.8 72.3
(Kim et al, 1985)
Table 2. Kffect of breeds on the ovulation and recovery rate in superovulated cows.
Breed No. of No. of No. of ova Recovery No. of No. of No. of Ovulation
cows CL recovered rate (%) cows follicles CL rate (95}
KNC 3 6.2 2.3 38.3 14 6.4 5.0 78.1
Holsteine 17 9.6 6.0 62.5 30 7.3 5.2 71.1
Crossbred 15 8.9 6.4 71.9 43 6.0 4.1 68.3

( Kim and Chung. 1985)
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2l gatEstel BA lmed Fo4 S HA Eich
FSH Mtk 48R = 72 B§R ( Fahning, 1986}
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Fig 2. Induetion of superovulation with PMS and FSH

Table 3. Recovery rate of ova following the hormone treatment with different dosage,

No, of cows No. of

No. of ova

Recovered

Treatment treated CL recovered rate {%) Reference
({IX&GIU) 5 5.8 4.0 69.0 Nam et al. 1985.
12 14.1 . . . .
PMSG 4.6 32.5 Nam et al, 1985
(2,500 1U)
19 9.3 5.3 56.9 Kim et al. 1985.
PMSG
(3,000 1U) 11 11.5 4.5 39.7 Nam et al. 1985.

-56_



vkl ZER B RHi BRE 5

ol PGF2a(25~30mg) S #HE3F tk Bffc]l RE
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Table 32 PMSGS9} PGF 2a o] HEK#EST HK
3} 2024 BgS (1985)L 2,000 1U~3,0001U%
RIS 57 PN 250010 Bold 14lf@2 7B ©
ko), EWKERF MEE 7} glo] 4.0~4.6 fExon
HIES 2,0001U RBES 69 %2 F— Fb=e
&5 (1985 )% 2,5001U g@iolA 931 PHmst
5.3 {E2] MEUERF ( BkE 57 %) 2 3,0001U K
B} 2 #RE oy o mme 29T 8
t} ole]at gEBE AsH #( 1982), {£5( 1983) %
851983 )9 mmect EF o SRS
Manniaux = { 1983 ), Hasler ( 1983 }9] 6.0~ 8.9
EEc ERsIdch FIFENRES £5(1983), 8
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Table 4. Formation of corpus luteum following PMSG and FSH administrati

Hasler { 1983 Joll ©] %] ®] £tz o}

BHI FRS AN PMSGO FSHE HMEN
Hol Table 40 4] HoF5ol PMSG HEHEANY
B Eeem= 3.8~7.8 EQ=H (A #1982 :

=, 1983 ; {£5, 1983 ; &%, 1985), FSH¥-
Aa)sle g o= HEMA 7.3~8 8 @2 A (HS5
1983; /%, 1983 ; &5, 1985) PMSG REEYC) %
S WEE Holz gtk ( Eisdens, 1978 ; Monianx - |

1983),

2 KR Nelson S ( 1976 J, Elsden ( 1976) -~
&M 287 eobxz sk s, Sreenan (1983 1.
HUS( 1987 ol tkabH, PMSG #EE= §i .
kel EXMIRFH7 FSH Byl kot U4
= gddr #Estch 22 S4B
AB7] goldtz ztol MEMol”] = Fol PMSG
< 7H gl stz oy REH7 47l = F(Men-

Dosage No. of cows No. of CL
Gonadotropin - g . Retsros
( given/cow) treated Total Number cow
2750 1U 6 23 3.8 Gu and Chung, 1982,
3030 Iy 42 289 6.7 Chung et al. 1983,
PMSG
2000 1U 13 101 7.8 Im et al. 1983.
2500 1U 22 121 5.5 Kim et al. 1985.
FSH LH 20 mg 12 87 7.3 Chung et al. 1983.
FSH 38 mg 3 23 7.7 Seok et al, 1983.
FSH 40 mg 8 70 8.8 Kim et al. 1985.
Table 5., Effect of season on the overian responce following superovulation.
Kim et al,, 1985 Chunyg et al,, 1983
Season No. of No. of No. of Ovulation No, of Total no, No. of
cows follicles CL Rate (%) cows of CL CL/cow
Spring 33 6.0 3.7 61.7 12 78 6.5
Summer 29 7.7 5.1 66.2 12 91 7.6
Autumn 13 6.5 5.8 89.2 9 61 6.8
Winter 12 6.0 4.5 75.0 10 59 5.9
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et 2871 d Az sk e,
(1984) & 7}go] FA%z dhed K s —H3
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b Fo A FHF KBl et 2oy
2 BEE e Ao Y7sle] Felug  BHEH
ol BESIhy B o,
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4. BTo EK

Embryos 2] [Elkizkoll = SRR, JEABEY Dk
2832 27 2way) R 37(3way ) LIS H#H
B 5ol lov B Felvetel M o]l M
A= FEFREY FHik( 2way Jo] HiEEE 2 U= K
f#ol ot

Table 6 WE) FELT TEA L5 Ewest
= HEE FEAS FRel kst Bk FER
5 : Nash, 1981)-8, 2] Table 72 4Iifs B ERR
%7} 9= EhHE: (gravity method) 3} BESJE: (pressure
method)-2- B4 HESIK Tl ZE#E2RS) balloon EREHRGY
F @il TEA LTI MKl Rl o4
4z 7FE HEkEE sh] sk Fameel WSk A%
7b g2 Table 64 Ho3Fe ule) o] FEA BlE
Broll = PREWKZo) ¥ 58~61 %P ot  FEM@:=
67~809% ( £5- 1985ab )24 Hok L& [EIE
S #&she Aok (f£5, 1983).

Table 7o o}5}e] geE kel whE SE#EHK MILE
PR FEMEES Bis Aoy 'EhKS AF 19
Soll Hshe) PEMER 2 OR FEKREL &8 91 %,

Table 6. Effect of flushing site on the embryo recovery in superovulated cows.
. ) No. of No. of No. of ova Recovered
Flushing site cows CL recovered rate (%) Reference
Uterin horn 22 8.7 5.3 60.9 Kim et al,, 1985,
28 10.3 6.9 67.0 Kim et al., 1985,
Uterin body 7 10.0 3.4 34.3 Im et al., 1983.
Teble 7. Non-surgical recovery of ova from the donor cattle with different flushing method.
Flushing
. No. of cow Total no. of Total no, of Recovered
Flushing method flushed recovery CL recovered ova rate (%)
rate (%)
Gravity method 19 94.0 141 80 56.7
Pressure method 18 96.0 148 88 59.5
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56.7 %ol Hsted MEFJEE Bl A= BAE (18 37 )
Ty [Elggse] &4 96.6, 59.5 %24 BEHERG
%4 BifFslg ot & ol gldck ol H#
o e DA A Rowe 5-( 1976), Greve =
(1977 )7} w3 KRS 2o JFFEILE 4
= Betteridge 5 ( 1980 ) Bc} %4 BFsIg oy
Rowe S(1976), A7 T2 1986), 5 A5(1984)
Hrk EFS Kol ok, SFEILS) BZhES sH
EET A o249 FIRd vk %ol WKkl what
A4 Bl vl = Ao B4 | et HdEE
oz mEANE F AUk

BY FELS] RZHE-S Tavle 8ol A RolFSol #f

(1983 ) 37 8R #MEAIA EIhEel 70.3%H 2,

£5-(1983) & gafs Ao} @44 T8%E o
7k sk

olob7 A WIHALS Brand 5 (197619 52.1
%Rk Eohok BLE (1972208 75 %9 A9
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& Egel o o

JESMRIEIOl 93 SREIR BB BEIE AR
st ubeh 7rol FEkEfFel ot Foliu v H
ERs = AL Hl RS BERES ol Aol

$3) BARS ( 1984)8 ABNEMRAS BEstH @K
O, —F BEMRH. 2o n S &dmeld

WEhEL LEQSS @®Estd ., 1986 FEl =
balloon SEdERel 792 1270 Emmstel BB
FEkES 91.4%E2 MEANRSE REFhoiM

o % ol HEHKST HMstel K
BEhES [ EA7E o F0 Bskeles]

ST A= TR WEERF M Rl
10 B4 BiY-el #ZfFslo] Rl RE% &R 2
SRR FIMe) FfESteIA A MRAY WAL
2 Bl #Asel o #RE BES w v
(£5 1985; H/S; 1980 ). el 45TH58R0] ™
BB RS £5(1985) 2 @S BEY A
o] g7l o Foll & RN = HHKBAA ZH
Ml %9} mouse | Rold > WEH 1 —
®Z s B/AEk A et

Qo BRESSZTEEORS] Aol HES ol #ER
o) #fEdtn ot o osholld EAES FHESN
gholl 4 BERE v U= WEH DR, HEEKE M
# BAEe] W3h WS 5l Tavie 9,10, 1ol il
&= A Ak

Table 9 = @tE M DMSO 8} glycer !

Table 8. Effect of parity on the rate of success in non-surgical ova recovery.
. No. of cows No. of cows No. of cows Rate of Ref
Parity flushed succeeded failed succes (%) elerence
Holstein 37 26 11 70.3 Chung et al, 1983,
KNC 9 7 2 78.0 Im et al., 1983,
Table 9. Effect of the cryoprotectant dilution frozen by LN2 container on the
development of rabbit embryos after culture.
No. of No. of :(;r ?lilzn;:;lyos No. of embrvos Survival
Cryoprotectant embryos embryos norrx;a] agfter developed after r:t?é\;?)
frozen damaged dilution culture o
1.4M DMSO 213 30 183 112 53
10% Glycerol 268 28 240 157 59

(Kim et al, unpublished )
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WWEH container 4 E1BEEESI) COy incuba-
tor o] 4] 24 BEME] KEEHK £FES KT Aoz
4] DMSORE®| #FFHL 53 %ol tate] glycerol
Bt 59 %2 HEMY ddov RBiFsklsd ol
= Schmidt 5 ( 1985 ), Bilton 3} Moore (1977) &
2 —E&shd o

AR  container o 4 TREEEEN uhel  HE
A7l REMFS LHFE LK Table 1004 1
AF = At o] B UolM RMEHM glye-
erol Qul HRASREREH AFHRES 65%ZA DMSO &
Bl 58%Ech HF wkodd £y 62%At 2
H dgol A glycerol 3} DMSO REN L @ £FF
< &% 52,50 %% ERI o By S5 %E
A RS ke 2 BIES A 2 & R
.07 LNy Container [RollA fl i sloels
SEHEES] wTEEK S R Tk (Nieman, 1985

Williams ¢} Johnson, 1986). 223 Tavle 11of
tkebd KEZHIPS ke RS MAFEREN
w2 AHFFES {KS Ao® 38T 5ol &
% 57%9 55%2+ 38C BAmMs ET Folo
( Williadsen, 1978 ; Wittingham3 1979), o] &£
+ Schmidt(1985) 2] RtEc= e Wf%ico, Wil-
mut (1972), Krag(1985) 52| 37°ColA BaMgsl= 2o
ohE el HAA Fodohe #RS Zsket, KFREel Q)
oA SR Al —BIE Straw kS ( one-step straw) Q|
5 TRESTBE S ol A BiTElo] £2 Bme dx
2tk ( Leibo, 1984, 1985; RenardS; 1983; Wright,
1985; Bk, 1986; s, 1986; $5K5, 1986),
k@ R 2 ERS) KRo 24 BEEE A
3 EWMARS +ES KK IHIS AR
20 w@ES o7 sl Ae LRk mEee IS
3l gz REstAl BEM{EST Aol @EMSE W

Table 10, Effect of various freezing rate and cyroprotectants on survival of rabbit
embryos after culture.
No, of No. of
No. of No. of embryos embryos Survival
Freezing rate Cyroprotectant embryo embryos normal developed (o
frozen damaged after after rate (%}
dilution culture
Glycerol 141 8 133 91 65
Slow
DMSO 97 12 85 56 58
Total or mean 238 20 218 147 62
Glycerol 127 21 106 66 52
Rapid
DMSO 115 14 101 57 50
Total or mean 242 35 207 123 51
(Kim et al., Uupublished )
Table 11. Effect of thawing temperature with 10% glvcerol on the survival of rabbit

embryos after culture,

No. of embryos

No. of No. of hological No. of embryos Survival
Temp. of thawing embryos embryos morphologica developed urvaa
p normal after rate (%)
rozen damaged dilution after culture
38T 252 27 225 143 57
5T 229 31 198 127 55
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W oaRon, oRAS ¥ AWGHEE el WM R ¥
2810 SR Bl Aol 713 Fasikdt
3 A zbsbed ( William, 1985 ; Wright, 1985), =2
7l B A= s LB T Mg KE, &
EhE % £HHECE RRT & AAMIA RT3
of 5% 43 e THIY FHET GEA7HE
B ol Fasictn g2 o

5. 5BFe M A £EHE

SR £ EL BE TN ARMED B
Lol k3t Kkt g dh7 v} == FDA-test of
o gt gk %ol At

B& JtagiEol A Hoisteino @ WS ZHIR 4
RBME 5F vhE ZHAE HKES Tavle 12 9
7to| WMSHEN 94fAh 48 @y} EKSt 51.1%9
SHES Bt embryos o MEER EHE &
%EH0 60 %, WEIP 55.3%, EOR 42.9%, 28
o FRI 16.7%2 WK dolx: HRS Y=

o] Folow], £(1986), R(1986)% EEFEIR
o 69 %2 7t Fokoo B RME HoFn
9lch oleldl K| Shea(1981), Right (1981) 5ol
fhall A ZHHIRO) SRl ool ZHFe AA A TE
o] HEe —FKslo oot FHELS Rt
=okom Kennedy 5 ( 1983 )2 TS IRl 4
L RS #wEsky Q)

Table 13 & Z#0Re) @AHB Tl A4 #EH
B2 Eactd ZHFL HKS HERERCRY
4% (1986 ) & HA Holstein #iFol| 4 48.1 % &
Jo FRAES Ryov Bt RESH Y e
2 R Bk = 66.7~80 %E w2 EHFEE
b ohrb kS R 66.7 %2 HT Hotdoey
Bty FERKE LS 33.3%2 714 dolx = HA
S R Foch el &5 (1986 )5 SR A
48.1 %2 woront FEMHCIA 50 %E @LE AN
of, @f(1983)2 SeAHe BpS o 22.2 % (#K
ol A 31.3% ( EBIR) 24 &Gt X #ifk

s

Table 12. Effect of embryo quality on pregnancy rate by surgical and transcervical transfer,

Excellent Good Fair Poor Total Reference
No. of recipients 20 47 21 6 95
No. of implantation 12 2% g | 48 Kim, 1986.
Pregnancy rate (%) 45 51.1

Table 13. Effect of embryonic cell stage of development on pregnancy and calving rate.

Cell stage I{q:(;ip?éﬂt qu:]bl::tation f;fg'('f,‘/:? S:i‘:?%A)) Reference
( calving )

9 2 22.2 Chung et al,, 1983
Morula 3 1 Kim et al,, 19867

79 38 48.1 Kim et al., 19865
Compacted morula 6 4 66.7 Kim, 1986°
Early blastocyst 5 4 80.6 Kim, 1986"

16 5 31.3 Chung et al,, 19832
Blastocyst 5 4 80.0 Kim, 1986°

15 8 50.0 Kim et al., 1986
Expanded blastocyst 3 P 66.7 Kim, 1986"
Hatched blastocyst 3 1 33.3 Kim, 1986°
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H @REEST BRT MR 2R 7k Egtd
= Ag ®rsted Fo ok (Wright, 1981), =2
2]} Shea (1981 ) = Mpfkel FMiiRe Shadol 7}
F Foovt fiksl SEFl 4= dol it e
st o},

BT AEFEFIEA 2ol A= BN AR A Lo
2 mouse f KR 223 4FHSR] BN 4 RS
st ot KRES| Aol 201 ko s o714
= TRl Wt —MRES kst =) Shet,

FDA-test { Schilling 5 1979 ; Franks 5 1986)
& flounescence & FIRf% Sk BT 4£RH
E2 3EH (P, P, Py, Ng) & 3t score
E FoAA AlES HEsI o

Table 14 = KES] embryos T HiEHEF #K
kol wt & S FDA-test2 H#EIF A o84
N-seeding ( gka}=] ke 7)ol A= Py (7 EE
1009% 44F) 42%, P3 (50% LIk 47F) 33 %,
Py (50% LIk #F) 16%, N (FESP) 9%=2A
FHy score= 3.2 2 4fHol b ¥den, P-
seeding score (A EHK) S Py : 35%, Pg:
289%, Pt 21%, N: 16% F# 2.8 2 4o o
gki, Co-seeding (2] & 7Fo]x k3L A ) &
score 3.0% YSageh oleidt AFEES 4%
Seled ZFEty score B FHHEI 7] o Fol
o] £FEHS HEdSS o= sy, J2 FER
S #ig 4 9loloh{ Bielanski 5, 1986). Schilling

embryos

£(198212 FDA-test 4TS HAEst=d A
AdvAdcl 10% ¥4z w2y RS RS 2
oo BEEH BFEFN BE(82%) slddw
skl zeluh HRSAMELE P Y Py %o] of
L BE COy incuvaturell 4 4FFsly BEKE HK
Al A= gko g o] HiFel WAE BITE M
of Qle,

6. BHIPO BHER

EFES OR8] vh2 SEEEHRo] BRIpEkE )
HetE Donor 9 7o) BIFAME 1A BESIw
R0l £ 2 Recipient of FBffslo] ZFEM Lol
w22 ofond FHEEY BMEM ¥R AHESH
5= Aol
il SRS AN 2 EAEE A TR 1K
Table 15 9} Zro] #AEiRY BHES] RHEL 56.3
% (HS, 1983 &%, 1986) 2 JESMRIH FBa%E
40.9% ( 5S, 1983 : &%, 1985 ; 4, 1986)
o} Srtpd 47.6% (885, 1983) Bt FF &
RS 29 024, New-Comb 5 (1979) 2] A HM
ZHAE 49~50 %M chi= =gk o} Elsden (1978) 9
60~T70 %R k= 2 HEH T z2z FEAEE
FHado) 4] = Wright % (1981), SHES ( 1981, 1982)
Renard 5 (1983) R} e gRE B3

EE A LU Recipient = F%3 BES 23
X BEREL RiFctool s £, R# ¥ %M

ol o

L

L

Table 14, Effect of seeding procedures with 10 % sucrose on embryo viability evaluated by

FDA test in rabbit,

No. of No, of survival embryvos evaluated by FDA
Method of seeding embryo Score
frozen P-5 P-3 pP-1 N-0 (%)
. 66 52 26 14
No - a
o-seeding 158 (42) (33) (16} (9 3.2
. 47 38 28 22
- b
P-seeding 135 (35) (98) (211 (161 2.8
. 35 28 23 9
-~ c
Cu-seeding % (an (30) (24) (9 3.0
*p: Positive(5) P-3: partial (3) P-1:partial (1) N: negative (0)
a : No-seeded b : Pincette-seeded c: Cupper-seeded
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1986 ), Ri#% 6~7 Holl B#sA 122 FER ble 160] 419} 7ro] FikEFHEIIS] RBEHL 56~61%
B A 209 BEhtko]l BEFE A& BESIH (GBS, 1983 &% 1986) 5 ¥ HIEE 2o
ghet, Fol ot HUEEHIRlAE 17.0~45.7% (BT,

1l

Table 15, Results of pregnancy and calving rate by surgical and nonsurgical transfer,

No. of recipient No. of implantation Pregnancy rate(%) Calving rate (%)

Transfer
S N-S S N-S S N-S s N-S

Chung et al (1983) 42 20 47.6
Suk et at( 1983) 10 20 3 9 30.0 45.0%
Kim et al (1985 ) 109 32 29.4°
Kim et al (1986 ) 95 46 48.4°
Kim{ 1986 ) 22 45 15 23 68.2 51.1

Total 32 269 18 110 56. 25 40.89 47.6

; Rectal palpation at day-45 and 60 after transfer
; Rectal palpation at day-60 after transfer
; Rectal palpation at day-60 to 70 after transfer

v o o w

, surgical, N-S ; Non-surgical

Tuble 16. Pragnancy rate after the transfer of fresh or frozen embryos by surgical and
nonsurgical transfer,

No. of recipients No. of implantation Pregnancy rate (%)
Embryos Reference
S N-S S N-S S N-S
3 15 2 8 66.7 55.6 Suk et al,, 1983.
Fresh
25 14 56.0 Kim et al., 1986.
7 5 1 1 14.3 20.0 Suk et al,, 1983.
Frozen
70 32 45.7 Kim et al., 1986,
Total 10 115 3 55 30.0 47.8

Table 17, Effect of breeds on the pregnancy rate by nonsurgical transfer,

Breed NO'. (.)f No. of Pregnancy Reference
recipients pregnancy rate (%)
19 3 15.8 (Suk et ai, 1983)%
A 30 12 40.0 (Suk et al, 1983)°
Holstein
30 11 36.7 (Suk et al, 1984)
46 24 52.2 (Yang et al, 1986}
KNC 8 3 37.5
(Yang et al, 1986)
Crossbred 6 0 0
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1983 ; &5, 1986 )9 22 MR olAE HFA
o4 MAH HRESIRFS KR

Tavle 175 ¥Boll4 BMAH HESZHIS Hol-
stein?} @4 z2|m TRl BEI # o FRE
S #F#&E3F Ao 24 Holstein (T 57 ) off 4] 3= 15,8~
40.0% ( A5, 1983, 1984) 24, @S (1986 ) 9
52.2 % kel Ao ( 1984 ) Ec} —L‘Rk v @4t
B4R (1480 ) ol M= FHTHEEC 21.3%
(3/14) 24 HEIPFo THE EFAS o4 2o

T2 A
ole] g+ A = Niemann 5 ( 1985), Pettie (1985},
EA (1984 ), BEE-S(1981, 1982), $54A5(1986),

Williams 9} Johnson ( 1986 ) 5ol H3he] Ald3] &
Bago) dolxx loh, zeing Yo Fy WL
HEmel BRI A & RE¥el d & BEETHEIR
Wl BRSBTS WS TS w2l e
gie] ¥R o] 73] mets 71 5 Rk

Stk HERSE
1. MERY &%

EiRE sk ol R BEMA A e
ol BiRS Sol RMeted el olo) HRALET A%
o g HEWS Sx1 thest peh

1) fevebs BE7A SR Sl M #
RE RITY WET B DM BRRSST A
Qo g o F & RWPH BMUMEEK, FHEER,
KBHRABAN A EXBRES 25 pENCL KR
R HEHB W3 RRCL £HEo 2 BITE
of A thfFd Selo itk s RE + AS A
o ¥ Hxigc}

2) SR ol WSy = Mg X
xZH 2 B A9} hormone BEH(PMSG, FSH) 12l» &
ERE So] HEHZ KRBT SE mW=lolol ol

3) SEEFe HAuh shrjclw 1957 o] B
HRESERRS BrESEHS FENRFRE X
By #8ARBo| A KRHTHB SRR KT
AT 1970 F el ATHEEMA U R B
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ate] 2o} MigEst e Al @ikt BA == 4
e uEshed st MEBM Kk MEL
o} FmREel LESHy —BH straw BRSOl K3
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stz BB Ko 2 B ERe FENY HES
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@ gEE Wl 2o ARRAR A kI A
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53 65:8Mol hormone REESIY 2 @] JRTE BE
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Ee] ZHIe MYEfmel B@slAY, = MHER
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SR | EE B BEcsle] RIHSFE Fedh
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3) B B

gatgolat fI% Sold mEs ¥ THH (E
B Btk FERE mAA7 Bt ZHEHS BE
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