FR 1 B A a3

KR ZHEIN ] SRS 2 s
i ol B WO

BMK BB KB

>

"B

19874 H H



XA ZRINS A R ATk
G U

fus: & B
& w o wm
o] X = R LA N2 T

19874 12H

EWe] R LB WS i

EHEEZRK
% g
% =|

KRR KRBT

19874 12H



IMPROVEMENT OF FREEZING AND THAWING
PROCEDURES FOR RABBIT EMBRYOS.

Cheol-Gyoun Kim

(Supervised by Professor Jung-Kve Kim)

A THESIS SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENTS FOR THE DEGREE OF
MASTER OF AGRICULTURE

DEPARTMENT OF ANIMAL SCIENCE
GRADUATE SCHOOL
CHEJU NATIONAL UNIVERSITY



Summary .......................................................................................... 1
[. # e eeeere e e 3
n. - R AR TR R R R R PR LR R 4

Do SBEBRZEAL  coorreerrorinn s e e e 4

2. it 7o B {)J(b” ;1 E?f))?,& ............................................................... 4

3 L BHEE e e e 6

Q. B A SEEAIME )  wervrrrrrsrsmes orims s ottt i i 8

5 HIRR TR cevreeeerrr e et e e 8

6. e ﬁ’;gﬁgl /k%ﬁj ')L' ........................................................................... g
M. #¥ t;.! T I e eeme et s s e e 10

T HEZRBEE e i e 10

2 EREB J I e vveererm e et i s b st 10
V. #8 ‘;"l EEL e s s s e 16

1. GBHETUZEAR -r e o 16

2 . M BHPC] BN T B FE e e 20

B . TEEG IR ceeeeeeer ettt e 21
V. ® T R CI TR PR PPTLCPICREREE 99
VI . R EEEIEMCES -o-ererermmreraneetsen ettt ettt ch et ene sttt st s 30



List of Tables

Table 1. Composition of flushing media «-etreeererraeermmimmmreiii e eees 12
Table 2. Effects of dose levels of PMSG treatment on ovarian Size ------ 16
Table 3. Effects of dose levels of PMSG treatment on number of follicles
............................................................................................... 17
Table 1.Effects of dose levels of PMSG treatment on blood follicles of
VALY *-+ermre ettt et e et et et et ettt e e e et e e et e e et e e e 18
Table 5. Effectsof dose levels of PMSG treatment on ovulation point and
FECOVETY TALE teenitintiiniite e ee e et e e e e e e s et te e eaanenanns 19
Table 6.Effectsof the cryoprotectant dilutions frozen by LN, container de-
velopment of rabbit embryos after culture --o-eeevieriveiiiiiinnii, 20
Table 7.Effects of the procedures of glycerol dilution with sucrose on sur-
vival of rabbit embryos After Cultiife - e:seeeeremremminerreerinannenn. 91
Table 8. Effectsof various freezing rate and cryoprotectants on survival of
rabbit embryos after CUlture «-o-resvererermmmmiiiiiii e vaaienan, 29
Table 9. Effects of various freezing methods using LN, container on the sur-
vival of rabbit embryos after culture in glycerol cryoprotectant
............................................................................................... 23
Table 10.Effects of various freezing procedures with 109, sucrose by I
quid nitrogen vapour(container) on embryo survival evaluated by
FDA tesSt QN Tabhit «reerrereettomtommmttinatiiiiiietitaieaaeaatecateaneans, 21
Table 11.Effects of various seeding procedures on the survival of rabbijt

embryos containing 109, glycerol after culture ----reoeoreeremrennns 25



Table 12. Effects of seeding procedures with 109, sucrose on embryo viavi-
lity evaluated by FDA test in rabbit «-eeeeeeererermimiremmiiiiiiionnes 26
Table 13. Effects of thawing temperature with 109% glycerol on the of ra-
bbit €MDIYOS After CULLULE ++vrereorrrrerantenneteranaanrateereeaaeennaanean 27
Table 14. Effectsof the thawing temperature with cryoprotectant contained

5 9, sucrose on the survival of rabbit embryos after culture

il



Summary

Studies were conducted using rabbit embryos to improve the embryo-transferring
technique by simplifying the conventional freezing and thawing procedures. The
effects of PMSG levels on superovulation. and of freezing and thawing methods
on the embryo survival rate were determined. The summarized results are the fol-
lowing.

1. Ovulation points(recoveries) per rabbit injected with 200 I1U. 100 IU and
100IU (divided into two 1njections 50 [U/dayv for two days)were 13.1 (81%).
21.7 (94%) and 19.1 (86%). respectively.

2. Survival rates of embrvos frozen in a cryvoprotectant containing 1.4M. DMSO
or 10% glycerol were 53 or 59%. respectively. Survival rates of embrvos
frozen in a single-step addition and a 3—step addition of the cryoprotectant
were 60 and 54%, respectively.

3. Survival rates of embryos frozen in the cryoprotectant containing 10%
glycerol in a liquid nitrogen container to —70°C at 1°C/min and then at
0.3. 3, 15°C min and directly into —196°C were 78. 71. 62 and 63%. respec-
tively.

4. Survival rates of embryos frozen in various methods and thawed in water at 38°
or 5°C were 62 or 55%, respectively.

5. Survival rates of embryos from which the cryoprotectant was removed with a
single—step or 3—treatment of PBS solution containing 5% sucrose were 75
or 70%, respectively.

6. 3.6 —diacetyl fluorescence (FDA) test scores on embryvos treated with a single
step of the cryoprotectant containing 10% sucrose and frozen at the rare of
0.3°C/min frozen at the rate of 3. 15°/min and directly into —196°C in a
liquid N, container were 3.1, or 3.2, 3.3 and 3.0, respectively.

7.FDA test scores on embryos treated with a singlestep of the cryoprotectant con-
taining 10% sucrose and frozen with the methods of non-seeding. pincette-

seeding or Co-sceding, and thawed were 3.2 2.8 or 3.0. respectively
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8. The results of the above studies indicated that: 1) the optimum PMSG level
for superovulation was a single injection of 100 IU. 2) the addition of 10%
glycerol to the cryoprotectant was better than that of 1.4M. DMSO. and the
single—step addition of 10% glvcerol was better than the 3—step addition. 3)
a lower rate of freezing (0.3°C min) was better than the higher rates (p<0.
05). but the higher rates were also acceptable in contrast to the previous
reports, 4) thawing at 38°C was better than that at 5°C. and 5) Among the
seeding methods used. use of the pincette-seeding resulted in the lowest

FDA test score on embryos.
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Table 1. Composition of flushing media.

Component Concentration
CaCl, 0.19
MgCl, 0.19
NaCl 8.0 ¢
KCH 0.2 4
Na, HPO 1.15 ¢
KH, PO, v.2 9
Sodium pyvruvate 0.036 ¢
Glucose 1.09
Bovine serum albumin 1.0 ¢
Streptomycin sul fate 50 p§."mi
Penicillin G 100 1U/ m1i
Distilled water 1,000 m¢

A Bl AT KR MmES LERol A R 30~ 500 5o 2500rpme & 15%
HlORL TEES mES 56°C @l 30501 JEBLA 7 cho —20°Coll fRfrshed

chob fERjskgl o

51 HESHLS] i ¥ Bpak
HREEAR- 10% glycerolzt 1.5M. DMSOS 0.224m /§:81h2 %83 thg, vhe
oAl HEE BEES & Y RRFEshelcl
() 1EZH = 9 Bk -S,
IEehs = o) ole SR/ 1neoll REETHS 0.2n0, 0.4mé, 0.4mf, 1nd, 2me
w5 RROR fRipel Roekl T, Bl SEEIHS AmE aor o Kiko

20 SEERE I W BrEi-S)

SELRE 3%, 6%, 10%2] glycerol HEifS 5~10% RO 2, DMSO iiskie]
AT 0OMULOM. LM 5~10% MBS R BIFE &4 F@ssE ey
W BRE RO SHIEC 2 Shoich,

31 sucrose vR o

glycerol (#8554l 10% sucrose s et gk fiol TS A TRk
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Sigskor, FDAVL ol = PBSioll &7 # 20015 (HES CEEME 4 chost 7o
scoredl fol EHBAEIE bl S
v A4 H5E(score)
P—5: 282 rEIER 24804 # M-S el ioE

P53 ZHI RHE b S0—0nhob H0 BHS wlm gy
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P—1:50% LITe HEIERZE HFEHEES Baete o =2 0%.
N e kol 8 uwlx] 23 of 5Al Mol =702



V. &% o &%
1. B i

271, Dilagr, mfak, HEORES o ODF EUCES AL 5B Table 2, 3, 4, 5

2} 7o},

KES BIPS Afo2 PMSGe| FAB #HHFES welshad s o Ipge)

Table 2. Effects of dose levels of PMSG treatment on ovarian size.

B (unit :am)
Treatment No. of rabbits Left ovary Right ovary
-d -
treated Length Width Length Width
PMSG
St 10 1.6 +0.0% 7.9+0.4 20.5+1.3 8.3+0.6
200"
PMVSG
i it 40 I5.740.5  7.1:0.3  18.8:0.5  6.8:0.2
bl e abe) .
PMSG |
Lop!U 30 118+3 #0).4 T oHztin 2 18.2 +0.5 7.7+0.2

x Mean+ S E.

bid = hormone Acdeol] =2 PR 2715 FAEL Ao24 PMSG 200 IU
o R A= Al JRES] Aejeb FX FF T 19.6+0.9mm, 7.9+0.
dmméd ov | HEE AE P 20.5%1.3mm, 8.3+0.6mm= £l IRE L A (A
Froekel &% £ 0.9, 0.4mmvb Zouk HEM-S gladrhiPao.os5.

2HE] PMSG 15010 EME= Afje] & & 18.7+£0.5, 7.1£0.3mme|=H, il
T-18.840.5, 6.8+0.2mmE, 10010 B —-ERET £lle] §& 18.3+0.4, 7.3+
0.2mm, A2 18.2+0.5, 7.7x0.2mm2 3| EEsE glodch

Srefve PMSG 100IU g 20010 i REIEfell = 20010 R 7b #eflle]l % & 1.3,
o.6mm, {8 2.3, 0.6mm f2E T MRl Woloa HEES qladel Pooos

A5y

Hormene “EREG] DUEI R 5 3 Aol niah-> Table 3ol 4 ded-i- wpsh (io] PMSG
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Table 3. Effects of dose levels of PMSG treatment on number of follicles.

) . LLeft ovary Right ovary
Treatment M of rabbits
treated Over 2mnm Less 2am Over Z2mm [Less 2mm
PMSG i
10 T.hez 1Y 244008 R.U£0.7 3.6+0.8
2001V
PMSG
‘ 40 4.9+0.% 5.5+1.0 4.5+0.7 7.8+0.5
501Y+501"
MSG
PG 30 5.6+0.6  5.4:1.0  5.050.7  4.9:1.3
100

* Mean+ S k.

20010 B —g2FBEol 4= A0 YRl 4 2mml) | I9RagRst 8 7,542 1fH, 2mm
WF 2420808, Afilo] 149 8.0+20.7. 3.6=0.8(H2 4 Hfilo] & 1.7 He) Uik
g vhoko], B T 215Gk

S0IUA 2HR] 2018H RERE ) Mol 4 2mml kol RE 4940, 8(E,
2mmPl = B 55410, Al && 4.540.7, 7.810.5(H4 4820 IRy

= 2mmpl kel 9 4f, 2mmIATF 7} 13 3B 4 £ 3.9 7F o pioron) o4 A
FEZ ot

2efa 1001V BB E . M JFgol < 2mmL) Fo] g 5.6+0. 6, 2mm
LUF7E 5.411.0, Hflle] &% 5.0£0.7, 7.840.501 4880 Difagrs 20, 9
2mmPUF7E 11582 2mmll b 9. 4B Heked # 2. 187 vkl

IR B fR GRS kel ow 501U 20 2@ EREE S 22,718, 2001U
mEE 21,5, 100IU 8 —@ME 20.9M8° WEf72 2B} A ololchiPyo. o5

Ealdh #RE @ F1083.0) EFES PMSG 1501V #ME 37.8(6, 1001U £R
I 33.3, #1984l olgk 20010 A 27.3(8, & 51197402 30, 9@y c} - ¥ 1
A BEE 2o T30k

Hormone Rl =} %47 DREO] mBagre Tablegol]l 4 Hois whs) 70o)

PMSG 2001V Bz 46 IREal < 2mm Lllo] F# 11.9+4. 9(8:
ZmmlF 8.9t2 4G 0, HE T H& FH 0.342.0, 12.1+3. 3H= 4
RSl G INE A 12 208 0, 501U 2HR 0] EERIE 4] b Arfal HF )



Table 4. Effects of dose levels of PMSG treatment on blood follicles of ovary.

Na of rabbits Left ovary Right ovary

Treatment
treated  QOver 2mm lLess 2nam Over 2mm  Less 2mn
PMSG _
v 10 I[1.9+4.9% 8.9+2.4 9.3+£2.0 12.1+3.3
200!
PMSG
v U 40 1.3<0.3 3.9+0.4 1.5+0.3 4.1+0.5
50"V +50
PMSG
1001V 30 2.1+0.3 6.5+0.6 1.4 +0.3 6.2+0.7

* Mean+S.E.

A 2mm Llko] ) 1.340.3(8, 2mm LT 3.940. 4R T, £ - %% 1.
010.3, 4.1 £0.5M2 £l mEIB= 1082 713 4o BES v o)

a2t 1001V B—imEEe As A6 Il 4 2mm Ll fo] Fiy 2.1%0. 3@,
2mmPAF 6.5+0.6f8% 5, Al IBEES 2mm L Fo] 1.4+0. 3fE, 2mm [JF 6.2
0.7 = 2f8° mieBE 16,2824 2mm LIFsb 9.2 vkokc).

& REES 28 miagehd Higste v 200U B -EmEsl 42, 20824
101U B —@RE v 50IU4 28 @R fshe] 3~4f57h of ho] vhebubo g
200IU B e HEska]l 4L Ao HEE = olglc)(PW.05).

oleldh e & Su9rae] 50IUS 18 1@ 4B/ 200IUS fsle] mpg 22,
6 cb 2000U B—EREe] 4 of phgtm, 100IU gEEycls 2ol oo, 501U
* 2HME] 20 BEES] 108 H(1984)0] HET 401UX SHR BEs Ao
fEet 4197012 200IU B8 —p2Ho| fkigst ») %35k o).

AP R 4 EERS 2 9= hormone o o} 2 Fgio] HEIPEL ) O ol
Y7243 Table 5eff f#7sl afe} 7bo)

PMSG 200IU B —mmEze] HeOneio @l OB t 39 7.9+ 1. 6A 1, £
TRl 4 i 8.3+ 182 A JR4iol = 2 ERo} lglon] o] HpEso
) 1624 IhF [EUgES 81%E sbz werc),

501U~ 28 PMSG(00IU) @B 4= HEOR%5e] #ofaloll 4] 11,9+ 1. 5. t
10241382 42 HEIREES 9 22fE R4 IPF [EMTE-S 86%. 200IU B



Table 5. Efects of dose levels of PMSG treatment on ovulation point and
recovery rate.

No. of ovulation point Recovered embrvos
Treatment Yo of rabbits — - -
reatmen N ‘mbryos CCOveTY
treatod Left ovary Right ovare o of embrnos  Recovery
recovered rate ()
PMVSG 0 [ I &. §+] o 13.1+1.4 x1®
200! (217) (3-20) (2-15)
PMSG 11.9+1.5 10.2+1.3 19.1+1.6 86°
v 1y 40
50V +54 (1-3%) (1-35) (0-37)
PMSG . I11.6+1.6 I1.6¢1.5 21.7+1.5 PEAS
bl
10ty (2-40) (3-33) (0-33)

abe: Perecntages with superseripts not in common are different (P11, 035)
* Mean+ S E.

FESE 10010 Wi--EEzel] o FEFIERS. oo 11.6+1.6, Al 11 6+1.5{#x% 4
Gab - #9235 00 D0F OlCF S ahE 3 R b9 ppel PR Yood
Tk o5,

olefgh #a0- B SO9Tn, @ Hoos2] 001U e gV T KRB 200
U EmPE b el o), 10010 EMIES 9 da ro B Melom  mak @ &
F19830 2] 10011 EFRS| Y kol 4 2ol BEHE ) Cr S MR o) B EFES] HEORTS
LS ABLA Tstodh PICES] 819%E A ANl delBo v gaba o
MRS B ol

ey Table 2,3,4,52] WHE2 #2461 el ¥ PMSG 20010 [6]—
ﬁﬂo{lﬂ JRgLe] =7l, DRfagis AERRR) AR gldo Mg oLy o
< RO, PRIREAEL S ol FESIR MUTEA el 4N - ale] s )
q;; K, PMSG 1001U iR 2@ ng: AT Adsk B ERA Y 20010 g
Roh MR o) RAREYO ftel EWGlel MU o), MiReEgl- ulssshsd et e
Bl o %211 QoL HRONEABIOL LR BAFEE a0 o 349»‘1 1 PMSG
LIV B - R/E 8- 2.2 35 09100 4 & 8ol 4 Hpo| SAHEIN 5 E
ol 1= a‘%@ Fio &R Hiks] 753 PMSG 100lU ,““iu,'@f?ﬁ'/} gﬂagolf at <y ’}'

Hler



2. TEMS Fm L &

i@ h 1.5M DMSOs) 10% glyeerole] afe) s & containerof] 4] #£18 4
fieked 1AL E % 0}”4/} 3B°C @Kl 4 @k g% 5% CO. incubator
ol 4 488§ K&kl EfEES HAGE Ao Table 63} et

Table 6, Effects of the cryoprotectant dilutions frozen by LN- container develop-
ment of rabbit embrvc: after culture.

No. of
No. of embirvos

No of Mo of ) S0 embrvos .
o ] ) morphological = Survival
Cryvprotectant  embryos emhrvos ~ developed - p
o ) normal after ) rate (%)
frozen damaged . af ter
dilution .
culture
S5M DMSO) 213 30 1X3 112 53
107 Glveerol 268 28 240 157 59

LSM DMSOG ifnshed 213186 FHIIS  #ek ghzel 8 301 11005 1)
foF R8s, 183( 8st - TP f-61 oo siE 5%2] CO. incubatori37°C id)
A EiESkel 112(E] ORfob SEAE S &8 HEEONS) 53% 4TRSS wolch

“Leli 10% glycerol pRilEe] 4= 268{H°] FEIIS His GRS KT LA
foF 2810, 4%, IEEINf = 2401889, 6% 51 0.0, i 157(@ ) FHEANF b 5
fElel @88 2] 59%) £ IEES Mf%slol DMSO EmEY.cL FtFel i

wel el

v

DMSO g#Ee] > Whittingham s} Adams: 1976, Banksl Maurer 1974
of g gak @itsk vsebed v, Kojima et al (19816 3 S IR R L o
CTsunedast Sugie, 19770

ghveerol i MR 2] £ Fell 2)slel Merry et al 1983:8] 48, 8% M L1 R N
1\11}';1mr1tn et ali1os6, Willilamssp Pettiti 1085 5-9] #%) ALl giler fERA 0

el o

i

O

il
Hogk R L #iel )l Schmidt ot ali 1985, Biltons} Moore | urs
i Al g A2dk DMSO M ok glveerol R} S ST T S L S S N

-~ 20 -



stSich sucrose sBngE glycerol<- 1FebE 3FEfg = fRnsked LN, containero] 4
HES, ARARS BERD IFRE 9 3SR glvcerolS- i Lokl A BEEE BT ETES
ftEgt 22 Table 730 e},

Table 7. Effects of the procedures of glycerol dilution with sucrose on survival
of rabbit embryos after cuiture.

Direct or  Na of Naof Nooof ecnibryos Na of embryvos Surviva ]
stepwise ernbrvos  embryos  normg after developing in rate
dilution frozen damaged  dilution culture %,

- ~ — - . —
I-S 166 Y 157 125 75.0
3-s** 119 1 14% 104 70.0°

Total or mean 315 10 345 2249 72.5

¥ One siep oaddition and dilution % % 3—step addition and dilution

ab: Percentages with superseripts not in common ave different (Poo,05)

glveerol TFEIE (R0 4 Bt 1-S ol 4= 166R2] SHEI0S hiE s8R 157 "
SUEEIFE K ke] T3%C] CRTES olgl . 33 éf%% SRR B TR
BORS oRES BEBRTL fEshel T0%0] HTRRS BEo w4 | SR fiko| f
FokglehiPaw. o3,

olelgh #5% - 1FZBE &R 4 Renard ot al 1984, Massip et ali1981:¢] 4y
Eh wb 2 Biaicl ol o, Kasai et ali1979., Lehn—Jenseni1983+, Niemann 1985
ol Sl @G AN ol o gEg Wl

3Pl 4 = Parkening et ali19761, Miamoto et al 19867, % 11985 0] A (54
ehiz sbeban, Schmidt et ali19851, Wnghitoss, Williams} Dettit: jogs - e )
AL AN R b et gt e o,

Eeh Kasai et aliiosn o] @isel sucrose Foad-s o 3FHEVLL 1L wip
sbodel ZHEOB] R frgel Soba gsEer o) »Qﬁé-l-‘,dw.

3. R#E8¥E

it gl gl\-’(:erolrk DMSO SR giskdkie 2 cheja)s LN, containerd] 4 i
CARL L S IS 1 S R TR T - Table Sell fisled -7 upg) 14a]

— 9] -



Table 8. Effects of various freezing rate and cryoprotectants on survival of rab-
bit embryos afterculture.

z of No. o f
Freezing Cryopro- o ;)f No. ;J{ embrvos cjmbr]}vm Survival
rate tectant embryas embryos  normal developed rete
frozen damaged  after after ")

dilution cul ture

Glvycernl 141 & 133 9l 65

Slow?
DMSO YT 12 8h 56 5%
Totsl or mean 238 20 218 147 62
b Glveerol 127 21 106 66 52

Rapid
DMSO 113 14 101 57 50
Total or mean 242 35 207 123 51

*a: Koom temp——7 C(1°C min)—-30°C{3"C min)i— <196 ¢

b Raom temp —=—~7"C(1°C ‘min}— -35 (37C min)—= =80 C(3°C min)——196 C

igiasel oo 4 glycerol EREEL- 141080 TS S dbRTsle) 133/
fm%ﬁlmﬁ%?%—%ﬁiﬁﬁﬁﬁﬂ%ﬁ%fﬁ%%ﬁﬂﬁ7%%q¢ﬁqﬂ-%@ﬂ

Sieh DMSO =R 4 & 97(80] SHEIpS gt REAPSEo] SSMEI8T. 6% o] |FE N

o UL HBBRE EHFE 58%2 AL 2 glvcerol EMIE L pgslod ol
S 2ol 4% glycerol ERE L 1972 TIPS S AeAEel 4 106M

835Nl IEEINF ol K 28 FHIITO) 52% FHERS 9248 DMSO &

[y 2%
FEELS] ZHR0R 1155 %S A08R % 10108 7. 8% ] EHINFo 5 HE 50%2) 4
fPid welfred ola) glycerol EEE/ ob7h fobc).

Lebvh R el Al e ik fikel Ty 4174 62%¢ Hoelo)

RN S2% R A ol 2 S we) Eoq Ak Paos,

it 2l 4 DMSO E 79 50 ~58%9) Efr#E Whittinghami 1975 2F #1s) 4

.
oSt ol RE R 225100 e akhiel 9l oo, Banksh Maurer 1971.¢] g
13
'

Fa ok Hifllshad o, Tsunodasg} Sugiei 19777} #EeE 79% R ol obo S

v,

glveerol (Bhnel 749 50—65% FAr3-> Lehn—Jenseni1983:¢) 449% Yo o
AT Pk Mivamoto et alt Juss o ffal 4] BEFEAE T1% Mup b0 niagelsd

22

th.



el i E B 2= Biltons} I\‘I(Joreulg??'ﬁ/} £ glveerol FHE01 4 7o
Frhe Ak, whittingham1975 o (gt @Rl 4 EFERS] Sk L 7
Fobe —Hehgtl

Table 9= 10% glyceroly ff#i#| w4 (%38 FF containers] 4 #iEEE 2 e
ab kRS AR RS EL *“’P By HERY e 2

Table 9. Effects of various freezing methods using LN, container on the survival

of rabbit embryos after culture in glycerol cryoprotectant.

Freezing yo of No of Naof emvbr,\"n.s Survival
. . embrvos embrvos developing in rate
procedure o
frozen damaged culture (%)
[~ 649 0 54 78
nm-e® 10 1 77 71
im-re 73 A 15 62
N-re 72 1 45 63
) B L 3 min e . . .
* giRoom temp. — -7 CIC 7 min) —— 35C(0.3C mim—-1496 C
seceding )
) 5 min -80C(5C~min)
b Room temp. - -7C(1C.“min) —— =35C3C min) -
seeding -1496 C
. . ) 5 min ) . . .
¢; Room temp. — - 7C (1 C/min) —— -=80C{15C/ min)— -196 C
secding

5 min Rapid freezing by LN, vapour

d; Room temp. — = 7C (LCmnin)——mon .
seeding for 5 min

CI=FT0 Cominoll 4 = 6982 ZHEINS ks RMARSIS] HEEE 78%S| R
i sl b EBEG migel oo H—F|:3~5‘C~‘min)oﬂ A5 108fE] FHEIpS
A, RERR NTERM% T1%°] AR b EEY D, “M-F05Cominit 62%, [V -
FseCrmin) o] @3 Fdol 45 63%2] HHES 3004 disdE ) 54
TEOZEEINS] BEES CETFFC] slolx: M-S HR5dte FthiPo s,

ol el gt #iif-> Nakagatagsl Tovodar198u:, Mivamotogh Ishibashiijore o) s
BFsse] HHEE Wb uekr Banksh Maureri19740, Whittingham s} Adams

=4

11976, Forgrave et al 1077 50| 248 ) .41 Bl A Ncls oo,

Tsunodagl Sugiei1976, Parkening et ali1o7s: 8] FHEsb u)4dh 5B ve| 7
aLoodeh

Zetdl g s ) —F ool 45 Bankst Maurer 1974, Tsunodas) Suige

11077:, Lehn—Jensen 19s3: 2] 'S 47~67% Hoopas st AMivamoto o oal

.

— 23
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ogsiel GEAEEE T1%shis HillsE f5 %9l
T BT -F 2 Whittinghame 19750 wchls 0 SR o BEW 4 N
—Fell A 683%0) EfRE-E Mol Tol Z s WIREED #ornetel ol
gl glycerol (Ghnell 4 38 %% containerfyoll 4 il efi Cell—freczerd] ff
WA RS Bl feebel sled <A oblabe FIR ArgEMES BEMS4A Tk
10% glycerold|ch 10% sucrose - @fnste] 1F3fE Gl &R % LN,
containeroll 4| g HE S whelste] % Hkel 4 1EH DL EFEkeldcis 38°C
dRell Zof AbAFSEE WA PREL 10% sucroseS bnek PBSitgell 4 1Y
Priat &, FDA-tests &heelod AFMES B & &R table 103 7o}
Table 10. Effect of various freezing procedures with 10% sucrose by liquid
nitrogen vapour(container) on embryo survival evaluated by FDA test

in rabbit,
. *
N No of No.of survival embrvos evaluted by FDA
‘reczing embryvos P 5 p-3 P N Score

procediure

fruze'n (,/O) (G.O') (C,’) ('/,-:)
11 36 1% 11
-1 106 3.1
(39) (34) (17) (10)
32 19 15 6
I-r* (1% ) ’ 3.2
(44) 27 21 (8
. 24 8 7 7
m-re 46 3.3
(52) (18) (15) (15)
33 24 10 15
V-re 52 3.0
4D 29) (12> (18)

%[ Positivelscore: 3) P=3: Partial(score. 2) P—1: Partial(score - 1) N Negative
fscore s (h
Y min L
—  =35C(0.3C min) = -196C
seeding
5min =35C(3C/ min)— -80C{(5C."min)

bt Reor temp. — - 7C(1Comin) ——- —
seeding —-196C

a4t Room temp. —  7C(1C~min)

5 min
¢ Room temp. — - 7C(1C.“min) —— —80C(15C/min)— -196C
sceding
5 min Rapid freezing by LN, vapour

dr Room tempe = TCICmin)

sceding  for Smin

— 2] —



[=Fi0.3 Ciminjoll 4 & 106f8] FHIRS #ik abAEste] FDA—testS b 58 P
=5+ 39%, P—3 34%, P—0 10%24 7t score 3191, [[—Fi3~5C'mini=
72fe] ZEEONE A ARARE #5F P—5E 44%, D—3 27%, P—0 8%,
score 3.290.05, [ =Fi15°C min ol 4 = 468 FEEIFS dikE Eﬂlﬁ@ﬂ #HHE P—5

o 52%, P—318%, P—0 15%2 7ty score 3. 3014 B o S vlebd
a2, V-F4C/mini % 82E2) ZHEINS HikE giffs)o P_5"C 41%, P—3 29%,
P—018% #1y score 30024 41— ko] woto) B HE#Eo] 9lsic)
(P>n.051

& BHEE ) P—5000% 02 s M—F7F 52%2 g— £t [ —Fu}
39% % B - wolzl RS R Fdo}
T P—0iFe g [[—Fal4 8% 7B vk [V—F7 18%2 g =

otk 2ol 2 Schilling et alilos2ie] 3833} positive 86.4% ¥.cp= JO phgloe)
ok, P=3el 4k £ 50% LU RS BESck F1S 60% L E S FEMRS o
& AoE BT+ oelch

;‘LE] Az Schilling et ali1982:2 FDA—test/} [FaEsti whiAl 600 £ )%
of Ttk #ESE os Sehmide 1985, Franks. 19861, <] Table 1041 4 ¢
B> mioklel sucrose pRnsld-g wh = Table 9sb: che| 4218 missol Ho}
oA ZoR ML EH Mol woixlx ebekche WS ridled Fit) (Renerd
1984 Chupin¥}t De Reviers, 19861,

ol & fEBHIC R BTl wol HEHZA glycerolnks minshed < wﬂ% a3
A RIGEEE L eE R fEEe] dolH o sucrose S [EhNsh ZEHEES HE1RE
fadlc 287 ddSs mm Az

glycerol MtMie| Hfh Bfel A kY EEESH MKk dhx - EEED
st mikg-2- Table 116 Jebe] 5 Asp 7o)

Table 11. Effects of various seeding procedures on the survival of rabbit
embryos containing 10% glycerol after culture.

A

ﬂo

» I No of ~ooof No. of embrvos Survivygl
;LU '?g emuryos embrvos developing in rate
rocerd ? . PSR
roceaure frozen damaged cul ture )
N -seceding® 210 6 140 67
P-seeding® 105 4 72 69

a No—seeded b Pincetie—<eeded

— 95 —



N-seeding: f#i fosb<l o0 MR = 21082 ZHIE s BRER, IEEK 67%<)
FIFET A, Poseedingialdm g2 10508 SHIPS ik AEB sl K&
% 69%°] HHFES vo] Fol4 P —seedings} N-—seeding 2}o]ol] = e X}
sldehiPro.05,

ol#hir #RE Leiboot Mazuri197817} kS Wfrat Aol &b« e A}
Tk BEE ddehs Az —®ehgd el

ez, Maverst Hasemani19761ol] fkaH 4] =4 & RS shed 4 37%2] 4R

Hebes w2 He 1, Nakagatas) Toyodai198012] 82% X che o prghe)dic),
MHRF| sucrosed FRinel 1FAMEE Fioh@S &EE oo hAl K hES &
2] 3t FDA—testZ Hiest #5= Table 129} Zro]

Table 12. Effects of seeding procedures with 10% sucrose on embryo viavility
evaluated by FDA test in rabbit.

- *
Na of Na of survival embryos evaluated by FDA

Method of embryos  p.

- 5 P o3 P- N Score
sceding frozen ) (% (%) (%)
i 66 52 26 14
N -seeding ® 158 3.2
(42) (33) (16) (9)
o 47 38 28 22
P - seeding 135 2.8
(35) (28) (21) (16)
35 28 23 9
Co-seeding © 95 3.0
(37) (30) (24) (€))

*P'=5: Positive(score: 3) P_3 Partial(score: 3) P-1: Partial(score: 1) N
Negative (score: ()

a: No—seeded b Pincette—seeded c: Copper wire seeded

N-seedingel] 4 = 1581E2] FHIPS #Es BhHEs}od FDA—test Eial 455 P
=57k 42%, P—3 33%, N—U 9%, score= Ftg 3,28 & iq,bg P—seeding=-
IS ZHI8E wld = ket Ho e st REAZIR P —57b 35%, D—3 28%,
})_“"Q' 16%, score: T 2,824 #-- whokel, sk C()—seedingt%eliff}r‘_ o
do D=5k 37%, P—3 30%, N—02 9%, scorelr 5 300w & EREY
f}]iii‘k“l Wl Prooos.

Tt TU

R

HiFell sucroset A R S 1 i I obul Ebriviis Fegily

R



A RS Mot olcl

Lefvk A ol 4 sl MRETE L 450 o EEES welE Ao EKS
B o strawsr Shoebel FEUEE B R &EES S Qow El_Eﬂ_'{ ch.

of #5F Massip et al 108410 fitEE] sucrose 2 Ehnsled k3 iem gn
TRE AR MUK sk ek S LFES el ) r-f‘(-o'-qu_

10% glycerol Wfsfly @bz s =reldh %% T EFES Table 13 4

wel o

Table 13. Effects of thawing temperature with 10% glycerol on the survival
of rabbit embryos after culture.

Noof embrvos

Femp. of o {)f ” o ;)f ) merphological f\:u 'Of] ¢mhbryvos 5”_1 vVival
thawing }rT: J/rc\ 'S ij ’,””Sj normal after ”F\' r)ple(i (”t‘)
rozen damagec dilution atter aulture )
38 C 252 27 225 143 57
AC 224 31 19K 127 55

38°Coll 4 Al 212 252(M0 FHEIIh 27f1% v} BEIES] o] 225(is9% 0 T
WIBFE e, ARRR, HE 143(BV) sl 5T%C| tHTS Aol onf 5°Cq
A REEREE A3 200fES] EREONh EHINFE 198Mis6% 2 KE% 127@) RA
sk 55%2] AETFES dehde] 3°Cuch 38°C g/l BT 22 RGO HE
M2 gldeliPaos.

ol #iR - Schmidt1985:0] v ek S Bl o U Wilmut1972), Krag
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Table 14. Effects of the thawing temperature with cryoprotectant contained 5%
sucrose on the survival of rabbit embryos after culture.

Tempe rature Mo of Na of No of embrvos Survival
of thawing embryvos embryos developing in rate
frozen damaged culture (%)

38 C 167 6 126 7‘5 w(J-
5C 148 4 103 70.0
Total or mean 315 10 229 72.5

ah: Percentacs with superseripts not in common are different (P:0.03)

2 37C, HE®,0C B BEY A —Hebsich
“Lel At Schmidtin9ss), Krag 19851 5o &b 65%2] EfFE ¥ol= =1 Wil
liamse} Jehnsen(1985:, Nakagatast Tovoda: 198 ool MEL FHE Hrope o

S 2
ozl K#E-S fatstd Folcl
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W CLe| i 100IU 88— &) 4 PEINEL oy S & & 13141, 4:81%1, 19.1+1.
Big6% , 21,7 =15 94% 4 100lU ?ﬁfF‘TEE?P F - Ribfsbeict.
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Sewl, mEEE LR 4] s 5% i gw(’mlOI A oEESA T 4
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