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Mouse Embryo Culture as Quality Control for Human IVF :Culture Media
and Supplements
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= Abstract=

The development of 2-cell mouse embryos to the blastocyst stage in viiro has been used as qual-

ity control for the culture media and supplements employed for human in vitro fertilization and em-
bryo transfer(IVF-ET). 2-cell mouse embryos were cultured to the blastocyst stage in SECM, Me-
dium 199-Farle’s, Ham’s F-10 T, Ham’s F-10 1, Hoppe & Pitts, MEM and HT;. The protein sup-
plements contained in media were bovine serum albumine, fetal bovine serum and human fetal cord

serum.
The resulis were as follows;

1. The successful development was 81.3% in Medium 199-Earle’s, 91.9% in Ham’s F-10 1 and

97.1% in HTs.

2. 2-cell mouse embryos developed properly in all supplements but the best development was par-
ticularly noted in HT media when HFCS was supplied as protein supplement.
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kgl F 70~90% 7} vl Z (blastocyst)o]
@3l wjFlg 9lzkxtAt(human oocyte) o)
vjoko]] o] &3} ¢lt}(Ackerman et al., 1984;
Dandekar and Quigly, 1984;Dorfman et al.,
1984 ;Trounson and Conto, 1984 ;Cheung et al.,
1985;Bongso et al., 1988;McDowell et al.,
1988).
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2. v Oo}xl = (embryo collection)
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PMSG (pregnant mare’s serum gonadotropin, Si-
gma Co.) 5 IUE B7}FAlsla (A 1), 484]
7} ZFof HCG (human chorionic gonadotropin, si-
gma Co.) 5 [UF th4] B-7}F 450 2 &
ARAZ omf (A 391), A 49 oA AA
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3187)oll A 72A]2F wfokslATh wHF 24417,
48417}, T2A]7}oll 7+ wlole] ¥ (cleavage) Th
A2 =.8 & v|7d (Inverted microscope, Olympus,
Model IMT-2) sfof] 4| 342345 o

4. Bf kol (media)
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1. vl el (culture media) el vlm xAfdtel Rgteh
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Table 1. Composition of modified media for the culture of early mouse embryos

Concentration(g/liter)

Components Medium Ham’s Ham’s Hoppe

‘ SECM  199-Earle’s F-10T F-101 and Pitts MEM HTs
Nacl 5.540 — — — 5.14 — 5.805
Kl 0.356 - - — 0.356 - 0.106
Cacly-2H,0 0.2514 — 0.2514 - 0.2514 — 0.262
Ca**(lactate) - 2H,0 - - - 0.435 - - -
KH,PO, 0.162 - - - 0.162 — —
Mgcl,-6H,0 - — - - - — 0.096
MgSO0,-7H,0 0.294 - - - 0.294 - 0.175
NaHCO, 2.106 0.840 2.106 2.106 1.90 0.840 1.050
Na,HPO, — — — — - — 1.051
Na-Pyruvate 0.028 0.003 — — 0.025 0.011 0.051
Na-lactate(ml) 3.68 - 3.68 e 3.7 — 4.3
Glucose 1.0 - - o 1.0 - 1.0
Penicillin 0.075 0.075 0.075 0.075 0.075 0.075 0.06
Streptomycin 0.075 0.075 0.075 0.075 0.05 0.075 0.05
Hepes 3.124 - - - - - 2.979
Ficoll 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Phenol red a few - — - - - 0.005
199 powder — 15.1 - — - — -
Ham’s F-10 powder - - 9.8 9.8 - - -
MEM powder - e - - - 14.2 -

Table 2. Development of embryos from 2-cell stage during culture with SECM+HFCS(%)

Stage 2 cell 3~4 cell 6-8 cell Morula Blastocyst Fragmented Irregular
Hours
24 6.0 75.8 18.2 — - - -
48 - 6.1 - 31.8 — - "12.1
.72 - 6.1 - - 81.8 - 12.1

No. of embryos:33

Table 3. Development of embryos from 2-cell stage during culture with Medium 199-Earle’s+HFCS
(%)

Stage 2 cell 3-4 cell 6-8 cell Morula Blastocyst Fragmented Irregular
Hours
24 6.7 90 3.3 - - - -
48 — 6.7 3.3 86.7 3.3 - -
72 - — — 13.3 76.7 3.3 6.7

No. of total embryos:30
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Photo. 1. 2 cell embryos at begining of in vitro Photo. 2. 3 and 4 cell embryos after 24 housr
culture. X200 in culture. X 200

Photo. 3. 8 cell embryos after 24 hours in cul- Photo. 4. Morulae after 48 hours in culture.
ture. X 200 x 200

8] 7} (Photo. 3) % }1&{cleavage) = ¢t} 48
A7} % 81.8% 7} A-Alwll(morula, Photo. 4)7}%)
atsl ol 3, 724)7F Boll= 81.8%7} ul Z(bla-
stocyst, Photo. 5y7+A] whakE] ol o}

o Z 3} SECMof wfo}E wiofstsl 7247k
Fole 8L8%7} AAush WEo] wx s
& o 4 e

Medium 199-Earle’s:Medium 199-Earle’so]]
Qe wol $eAsE hobiy] 918 medium
1999} bicarbonate buffer system(Earle’s saits)
o] HFCSE 10% X 7}ated 24| 27] wfopE =i
ok3}l g t}(Table 3). ¢] 2 7} Medium 199-Earle’s

Photo. 5. Blastocysts after 72 hours in culture. N4 24| £7] wjob-E 7247k, )l 89.

X 200 ’ 3% 7} Aol wjEo] el Ao E v
st

(Photo. 1) & vwieslgici(Table 2). 24417} % Ham's F-1071 :Ham’s F-10 I o} A &) wulj o}u}b

75.8% 7} 3~44) %7} (Photo. 2)oll 18.2% 7} 6~ 2 Hx & gopr v 93] Table 13} o] =A
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Table 4. Development of embryos from 2-cell stage during culture with Ham’s F-10 T +HFCS(%)

Stage 2 cell 3-4 cell 6-8 cell Morula Blastocyst Fragmented Irregular
Hours
24 16.2 62.2 21.6 - - - -
48 2.7 - 21.6 70.3 - 2.7 2.7
72 2.7 — - 35.1 56.8 2.7 2.7

No. of total embryos:37

Table 5. Development of embryos from 2-cell stage during culture with Ham's F-10 I + HFCS(%)

Stage 2 cell 34 cell 6-8 cell Morula Blastocyst Fragmented Irregular
Hours
24 15.2 69.7 15.2 — - — -
48 e 394 6.1 81.8 - - -
72 — 24.2 — 21.2 51.5 — 3.3

No. of total embryos:33

Table 6. Development of embryos from 2-cell stage during culture with Hoppe and Pitis + HFCS(%)

Stage 2 cell 3-4 cell 6-8 cell Morula Blastocyst Fragmented Irregular
Hours ;
24 20.5 44.3 27.9 7.4 -
48 7.4 14.8 9.8 54.1 12.3 0.8 0.8
72 5.7 9.8 1.6 17.2 59.8 4.9 0.8

No. of total embryos:122

Table 7. Development of embryos from 2-cell stage during culture with MEM +HFCS(% )

Stage 2 cell 3-4 cell 6-8 cell Morula Blastocyst Fragmented Irregular
Hours '
24 6.8 88.6 4.5 - - - -
48 6.8 13.6 11.4 68.2 - - -
72 6.8 6.8 4.5 114 68.2 — -

No. of total embryos:44
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Hoppe and Pitts:H& P A1 } wljolried A
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o 24127 wlols 72417k wokeld 77.0% 7}
Al o} wl 2ol swbebE Ao 2ovelydch
MEM :MEMoj| A 2] ulejulet AT F ooln
7] %18 MEMe HFCS-E 10% 4 7}sto] 24 %

10% A7bsled wlokste] mgicH(Table 5). ol 7] wobE wokdte] mgrci(Table 7). o]
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Table 8. Development of embryos from 2-cell stage during culture with HT;+HFCS(%)

Stage 2 cell 3-4 cell 6-8 cell Morula Blastocyst Fragmented Irregular
Hours
24 1.4 92.8 5.8 — - — -
48 14 — — 98.6 — - -
72 14 — — 5.8 91.3 1.4 -

No. of total embryos:69

Table 9. Development of embryos from 2-cell stage during culture with Ham’s F-10 T +BSA(%)

Stage

2 cell 3-4 cell 6-8 cell Morula Blastocyst Fragmented Irregular
Hours
24 9.1 40.9 50 — — - —
48 — 31.8 — 63.6 45 - -
72 - 45 — 27.3 63.6 - 4.5
No. of total embryos:22
100 m *
90 - = ] ]
80 — p—
70 h
60 —
50 —
10
0 o
SECM Medium 199 Ham’s I Ham’s I H&P MEM HT6

Fig. 1. Development of 2-cell mouse embryos in 7 culture media. Abscissa :Culture media. Ordinate: %

of cleaveage ratio developed to morula and blastocyst. Following 72 hours of culture, the cultured embryos
were examined development ratio of morula and blastocyst. The asterisk represents those valuse which are

significant (p<0.01).
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Table 10. Development of embryos from 2-cell stage during culture with HTs+BSA(% ).

Stage

Hours 3-4 cell 6-8 cell Morula Blastocyst Fragmented Irregular
24 49,2 475 - - - 34
48 11.9 18.6 64.4 1.7 — 3.4
72 1.7 34 11.9 72.9 6.8 34

No. of total embryos:59

Table 11. Development of embryos from 2-cell stage during culture with Ham’s F-10 T +FBS(%)

Stage

2 cell 3~4 cell 6-8 cell Morula Blastocyst Fragmented Irregular
Hours
24 15.4 731 3.8 — — 3.8 38
48 3.8 11.5 7.7 65.4 - 7.7 3.8
72 3.8 3.8 — 26.9 53.8 11.5 -

No. of total embryos:26

Table 12. Development of embryos from 2-cell stage during culture with HTs+FBS(%)

Stage

3-4 cell 6-8 cell Morula Blastocyst Fragmented Irregular
Hours
24 40 40 20 - - -
48 — 80 20 - - -
72 - - 16.7 76.7 6.7 -

No. of total embryos:30

A Vel Ham's F-10 1 3 HTso] 5 uj ofollo) Aufjol), 724 750 26.9%7F AAulol], 53.8
g Do AILES da 242 7) wjo}E ) %7} wiZo] =walgich webx] FBSE A7}
oFstod .9kt & Ham's F-10 T o4 2427 wje}& 7247}
BSA:=lx Ham’s F-101¢] 0.4% BSAZ A Wkl &) 80.7%7F AAwiet sl Eo] =3
7}ek wfoeie] wjopwlehe 722)2EF 90.9% 7} T Ao Z vebxteh
AAdel wlzo] =ddle ez Uely =3 HTel| FBSE 10% A 7sle] =kE )
(Table 9). okollofl 4] 24 £7] wlobE A9 wofsle] ok
w3 HTeol 0.4% BSAZ #slsle] nh= w) Hr 2 #gstedcHTable 12). 244713 40%
okollol wjo}Z &) olwokstel B gkci(Table 10). 7} 3-4A1 27, 40%7} 6-8AZ 7o), 20% 7}
24X 7% 49.2% 7} 3-4A| 7o), 47.5%7} 6 8 Aol meete] o wdHEE wolond,
A 2 7o), 4847k B0l = 47.5% 7} AAwlol), 7 48 4] 7 ol = 80% 7} 6-84) Z7lo), 20% 7} A
A ZkFol & 11.9%7F AbAeel, 72.9% 7} uﬂl Aol Erslgda, T2417bFE 16.7%7F 4
o =23ldct wepd BSAE A 7hgl HTew ok Alufof, 76.7%7} wlZo] =3k whebA
Hol| = 72417k vl kS 84.8% 7} Aot wj FBSE A~}sled nbE HTel ool 72417
Fof 2ebsteAoz eyt wefa] BSAE wjokatolg w 934% 7} AAule} wizo] =
Ham's F-10 1 3 HTeo) 7 siew) Fo sk 3= o2 Uelyth 22l=m2 FBS: BSA
AAE BoleAE ¢ F Utk # % Ham's F-10 13 HTeoll #7}8}sl&
FBS:Ham’s F-101 o] FBS& 10% A 7}3}o] L i RAAE vole AT 4+ 4
atE ufjofollol| Al 24| Z 7] wjo}E wioksled wj HFCS:Ham's F-101 o] HFCS% 10% 7}
FHEE dobu ghrh(Table 11). 2442k 5 731 dhod mbE wjokelo] 24| X7 wjolg wioFslo]
%7} 3-44) Z7)ol|, 48417 F o]l 654%7F A sk = 2 mAale] motri(Table 4). 244 7k
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70 -
60
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Ham’> 1 HT
+ +

BSA BSA FBS

6 Ham’s 1

HT Ham’s I HT
4‘*—6 + + 6
FBS HFCS HFCS

Fig. 2. Comparison of supplements on development of embryos. Abscissa:supplements in cultrue media.
Ordinate: % of cleavage ratio developed to morula and blastocyst. Following 72 hours of cultre, the cultured
embryos were examined development ratio of morula and blastocyst.

£ 622%7F 3-4A 2 7o), 21.6% 7} 6-84] 27
off, 4847} Foll= 21.6% 7+ 6-84 £ 7]el, 70.3
%7} AAAulol, 7247k Fel & 35.1% 7} A4l
of, 56.8% 7} wi Lol mwkdlglch uwlela] HFCS
£ #7bsted whE Ham's F-101 ¢ 2427 f
obE 7247} HH°E§E°U41 91.9% 7} AbAlslel W
Zof 3= ARAE o + Uk

3} HTeoll HFCSE 10% #7}3le] =kE vl
oo wjopulebe 7247k A9 wjoFallSul
97.1% 7} Ao} vl Zo) =2 EAL o 4
gl 2l o} (Table 8).

2#] 22 HFCSE Ham's F-10 T 2 HTyol #
7}kl &) BSAY FBSH# £ wiokHd os
E_oﬂom] i;q]zlo] ,n.,},u,_‘ aA"LJr /PQ* %%

74 2% b9l o (Fig. 2).
] &t

IVF " & A A) 9] (extra—corporeal) 373 of] 4]
ofe] A]7hE<t w) °Kembry0)«¥ AeE FAE
ok #}m o]zl o] f wiFo vlEAY 7 (non-
toxic situation)-& ZAI 8| o] 0}‘ ghar, =gk Wl
gkolo]l mAdol A 8talo] Al e} fa}8k 2 A Q)
BHE FAW FeAdol T8k oejg o
T2 alste 2 Edwards(1981)+ paraffin oild}
o) 4] ookujofl g o] R3le] A ek A
£ w593 Lopata%(1980), Trounson{1982,
1983), Trounson%-(1981)-2 ==l o3} (tissue
culture tube)ol] Ham’s F-10& A}&3}o] sl k3l
Be PEA 2F AAAR Ao 2y
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o viopel o ejergslsl A3 AEnE 9
ot e }5;’77}21 HA o} @ wiepzzie] A

A B A Esla 9l AlA o]t (Edwards, 1981,
Trounson, 1983 Cummins et al., 1986).

o] & wuj Fellof] of 8l 44= A = 2] (quality con-
trol) 7} o] Foj#j ok std] olzl Axele 7
wjoFao] mbEoj A Fof w3 Ax]se] Ao} 3}
I 2% QI7hdAE wfoksiof gt

o] wfokelo] A stE wMAAIEEE
%3] human fetal cord serum(Ackerman, 1984;
Cheung, 1985;Bongso, 1988)0] o] &5lx ¢lo
+} human preovulatory serum(Dandekar et al.,
1984a,Dandeker et al., 1984b;Marrs et al.,
1983)& Ab&3trlx ok e HoHE flo
wjokelnto 2 wjols sigFcie Hu® 9l
(Bongso, 1988). z22}l=2 2 oA w3 dA++&
% HAEE Aae FHskz Uzblolo] ol
£33 4 9l: 7nsly 22 HsES uheE)s
ANAE Adsloldor dob. e g
o] 8F% ololm 7] 93| saito(1984) 5 ¥
A (fetal cord serum) &) Fxol wi Fgkg
astgon 4 10%55e Aol wio}
4¢3k ) o} 4] (embryo toxicity) 2} H¥{-& £

o] 7] A E Hasiehx ek A& AT
Al € Y (HFCS) 7k 8]3-S uwf mouse in vitro
systemol] 4] w] £} ¥-3Hhatching)§o] FA 5
98-8 B w3y

Ackerman$(1984)-& <A EAS A7}
8} Ham's F-10 1 wj okollofl 4 2-cell mouse em-
bryose} 73.5% 7} v} ZebAlo] =2kl ew] BSA
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£ % 7}38F Krebs Ringer Bicarbonatesl] okoflof 4]
£ 913%7} wWixgiAe] wwslgivtn xasl
%l t}. Menezo%-(1984) & HFCS9} ol zhal oy
7] (HSA)-& vl m3}o] 35059l s=dl] HFCS+= A
AFHA 8%, A4 o sleloj Aol 16% &
Ab&349l 5. HFCSH Al 1% HSA§ 4~9-§E~%:“H
o= 44, & 9 Aol E o7t ¢l
I Bk aEla o] Fol ofstw dA o <k
£ cyclic adenosine monophosphate, catechola-
mines, vitamins, putative growth factors, lipids
2} albuminse]] 7] 9]} E’;?_ % (species)of] A
F4 9 27 38 ANz sgn
Feichtinger 5-(1983) 7+ Nayudu %-(1983)-2 # A
< transfervj ¢fele] HAE FriAlA ol
£40¢ weda oo,

AdeNFA FoFAL wWiFdL e &
9] Al(quality)o] F7t slm ojzols 474
2 ddgol ol vhehifa oAl gel o] &
AR &t ¥ a3 % ¢ vHQuinn, 1982;Quinn et
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