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Effect of Bovine Serum Albumin on Vitrification of
Pronuclear-Stage Mouse Embryo
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Abstract: The cryoprotective effect and toxicity of Bovine Serum Albumin (BSA) at 8 concentrations (0, 2, 4, 8,
16, 32, 64, 96 mg/mL, respectively) supplemented in cryoprotectant solutions on mouse pronuclear-stage embryo vitrifi-
cation were studied. Survival rate, cleavage rate, blastocyst rate and mean cell numbers of blastocyst of vitrified embryos
were used as criterion to evaluate the effect of BSA on the post-thawed embryos development. The results showed that no
statistical differences of survival rate, cleavage rate, blastocyst rate and mean cell numbers of blastocyst of vitrified groups
both in the toxic effect assay (P > 0.05) and the vitrification assay (P > 0.05). The results indicated that BSA in this
cryoprotectant solutions has no effect on the viability of pronuclear-stage embryos. Economical, practical and biosecure
considerations do not support the use of BSA in vitrificationsolutions.

Key words: BSA; Vitrification; Pronuclear-stage embryos; Mouse

H M 1972 5/ BUE B 48 1R I8 ¥4 7R U 3% 7= 4k
J54% (Whittingham et al, 1972) LA, WHELBIYIRE
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B, EEAEARSE FEe T HRAMKEBTE
B, 485 T R 7E 5 — SURR R BE T B A T et ]
W T TETS Y VR 1 R X I B R R R AR o
HK, SBARHRESE TR HRARE R E,
BAERE, AREMERRNBRPRRN, BERT
LRMA (Sun & Hu, 2003), PR KRR 3 EH
IR RBGER, BREBARGRERERHLE
4, BEBARFRTRRENGRBNEREA
BAENEW R EFEM (Bagis et al, 2004), FHH
WA FERRMERZ —RIRESHTHERILE
Xt RERGIR /MR BT R ] o ZE B VR P o3
KOFEEY (PVP, Ficoll MIAHERET) . BHH LU
BREBNMUGE A B 3k VE R B RERRR S F 1 B
RIMBEFRE (BBEMEAHRINKE >30%), %
SRAE R B R B BB AL FF I, 36 BT LA R 40 B
B4 AL ¥ (Palasz & Mapletoft, 1996), 2%
TR VR S B T R N R B i BB B A5 (Shaw et
al, 1997),

4mEEEH (BSA) EA—FKoFYRE,
RARCHRE. MHEERITENL (Avarez &
Storey, 1993). MM FALLE/E (De Leeuw et
al, 1993), ‘EA]REE 1F BH 1 20 B % A5 a3 E Ak
BAMBS AR —E R, BOBRES
HRRPHMBG (Watson, 1981); 0] 8838 1f F&
KRR K S (Palasz et al, 1995), IIREEH B
B E B E R AT SRR 5 1A
(Webster, 1982), B ¥ i 5% 76 MR A B VE .
BRI WABTRA T (Braun et at, 1995). W45, fn
A BSA WP R A RETELM Y, X—/FH
TERE IR A B 75 o B R F w4 3 R AR 0K & 59 7B B
(Vicente et al, 1999), BSA E.7E4 (De Leeuw et
al, 1993) Fif:# (Cabrita et al, 2001) ¥F, /b
B (Shaw & Trounson, 1989). & (Braun et al,
1995). % (Vicente et al, 1999) FEJE K18 3 ¥ %
B, EAMRARBHRBHNZ—. RN 4
mg/mL B BSA A B IF KR P M (Harison,
1987), EEFRBURHARS, BB HER P
BEMHRMEERE, RERELTESEBKAN
W4, QEABRMERMSES, AREEFEER
FERY, B BSA ZEMEMBE AR G BR
BAHBEFHRER, REFEREEERET MK
REAIRIE . A2 5L 30558 P X IR AR A SURR B SR 3
&R (Bernart et al, 1994), BFFEA R R BSA

TEFFE ALY VR o 22 P X IR A /D BB M B PR 4
Ao

1 #H57HE

1.1 ERSRIREFLE

FRABRN6~8 AREVEMEM 10~ 12 &
# CS7TBL/6 x DBA/2 B F1 {REER, (B110)I|EE¥
BB LRSI AT R4 ) . AFRFHAATE
#22~26 C, 12L: 12D XM, BHKKRE, B
BA 5 R SE I T 5 101U PMSG (RETHAER B
YR AT AETE), 48 h JF B 5 10IU hCG
(TWERER W EEMELRFARRAR A, FEE
5 CS7TBL/6 x DBA/2 i F1 (RIER G %, KWHR L
BEER, EFES hCG 23~25 h 5, AHER
FRIME BRLRTSIAL ST, 438 A 3T R 2 s B R i Y
BeRi, REET M2+4 mg/mL BSA H1, #iFEA
MmN EREER, FOMARL, RBAES 300U/
mL ZHAMBEFLHE, 43 nin 5§, BREBA M2
+4 mg/mL BSA Y% 3K, 7E Nikon-40 fHE B
BETUERKRHES, ST RAEHNREE
MR TR,
1.2 XBRA®AMNESR

FRA B B B 5 £ BB Dinnyes et al (2000),
ALK, FRANTFERRBR. TR HRBRUK
B ERRTE M2 AR AR . T HB AR
FEM2 BFIA 8% (v/v) LB (Ethylene gly-
col, EG: E-9192, Sigma), FH - HIMA 0, 2. 4,
8. 16, 32, 64, 96 mg/mL A BSA (A-9647, Sig-
ma) FLE T FHBEIHHBRE M2 BHMA
35% (v/v) EG, 0.5 mol/L BEB¥ (S-1888, Sigma)
DABCAH B ¥ B B BSA, E AR MBE7E M2 P mA
0.4 mol/L REME KA N ¥k B 39 BSA B, FEAR
¥ 5 % Bl mKSOM #% 5% ¥ (Lawitts & Biggers,
1993; Erbach & Papaioannou, 1994),
1.3 FRaiEs

HAEHEE® A mKSOM 58, T 37 C.
5% CO;v 95% 2K, WFNE B — FALmi% w4
FESE 96 h EEIE,
1.4 EHREFEHRA

G 4 h BERBNERE, LERETET
T . GNRBREM . BB A MR IE RIS IR
B (B 1A), FERBRESHHFRR SRS AR
B R LR WVEREHNRMINR, FEEHEA
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B B ERENRIEEN (A), 2- SAN0ET (B), MERRIREE (C) B Hochest 33342 R 4T (D)
Fig. 1 Post-thawed embryos development at pronuclear stage (A), 2-cell stage (B), blastocyst stage (C) and
blastocyst stained by Hochest 33342 (D)

SEERE ARG O IEE R (B 1B), IEF
TR RGBS TG IR S e A I 2 . B3R
9% hjG, MELFTZEI (B 1C) MG, %
RS IEH A ERREC oA R, TR1F A
FEF] Hochest 33342 (10 mg/mL) ¥f8, 7E3EFEM
IR 15 min J5, R, HEREBHEBEEIET
i, 8- BRI (B 1D) MEEEHE
£ 3%t
1.5 XEigit

AR 9 4. L BSA MR Sr N 8 4,
BlO, 2, 4, 8, 16, 32, 64, 96 mg/mL; X4
ARG, AL EfibH, HETE mKSOM Hf
FEWEIE, HAKET BSA Bk NREREE
RIREE, SR 5 FH I BRI R BB G A T B ke
HER,
1.5.1 BrRmc AN ER  EEEE
B/NRIERTER IR (20~ 25 C) WP &

10 min 5, FA 50 pL MBI RR; AR
0.25 mL B35 @ %% (France), KA 2 em MY
BB 0.5 em B S —2 om MR
BB ALB 0.5 em 92 S~1 em B BEREILEY
TR, HO.

TEBFE LB R 1288 40 s, AL MRS

B, HIERETMBRREEA 0.4 mol/L EEMHE
S, 83~ 5 min J5, BEBR KK AR
0.2, 0.1 mol/L HIREMER W A0 M2 WP, &4
3~5 min, SREFAFEEH) mKSOM 1 375 op 4k
ik, LREH 6K,
1.5.2 /pEAREBEAS LR BRASYS TRRT
g e O kAT, REEBRAMRE . MR
AT R BDEERARR, EEwE
30~ 40 s . IERGTERUE P IRTF | RIGE .

BN, HEEMRE PR, EESPEE
58, WA 20~25 CHIKIBH, Ss FIUHESR,
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BRE BRI, HEE B R A 0.4 mol/L
R E B, T3~ 5 min &7, HEREKRK
5 A% 0.2 mol/L. 0.1 mol/L i FE¥EE 7 A M2
WAFETFH3~5 minJ7, FAFEEK mKSOM 35¢
HrhskarhR, TREH 8 K.
1.6 ZHitaH
LRERATHE s iR R, BAREH
TR RIE R, RARRETEMT, Mk
INBEEBD: (least significant difference test) HHE
P AR ] 1 22 e B A

2 & R

2.1 A[EBSA REBERNERENFEHFEE,
SREMPEEHRIG
8 41 BSA B R¥N FEfR K B B M M SC IR 45 R I
1o AIF) BSA ¥ B B ROV R i B 97 J5 AR TE 6
NREMBRRLEEZ W (ANOVA, P >
0.05), BRE. 64 mg/mL HEIME (94.9%), 0
mg/mL HER (99.1%); BHEE: 8 mg/mL HE
& (77.2%), B4R (88.8%); BELHFLY
A 8 mg/mL A& (95.8), MEAE®R
(101.4), HEWRBHENBAK LB EZEZR (P
>0.05),
2.2 A [E BSA iR ER A BERBEL 4 % R 3t FERA
EHENERE, MRENREERN
8 AP AR BIE LY RE R W% 2, AR BSA

VIR BE B VR YR A B R AL S U P X R BR E A JR R TE
ROMNRMBHEELEEZ M (ANOVA, P>
0.05), FFIER: 96 mg/mL HEIE (83.9%), 64
mg/mL A& F (94.9%), BEHABE LR EER
(P>0.05), BA4=. 32 mg/mL HHHK (93.4%),
96 mg/mL A (98.4%), REMKLZEXLR
(P>0.05), TR 2 mg/mL HEE (40.7%),
SMEAHKR (85.9%), SWEHRILEEER
(P>0.05), BFAREASHRAHKEREER
(P<0.05). BREAM-FHHAME: 96 mg/mL H &
& (92.0), 2 mg/mL HEE (102.4), BE4HE
ERBEER (P>0.05),

3 it @

ASLBTE EG B A EERE AR ] 3R BE #Y
BSA, B FekudllA RV B BSA B /NRURE
MR AEREm, FREM, B BSA £3 %6
mg/mL ¥R AT BB A R XA E T W,
FY 0L, BSA 7E— & Wk BT BBl O X R AR T B o

EARYF. REXEHERRORET,
BSA MR PPYERI AR, 7E4 IRAG A B R 72
H1, BSA 7E 10% H A B R B Xt G B A B
HERPER, WE S% M EE —2NEPEM
(Palasz, 2000). [I#, 7E/NR 2 - 4HMERE AR A8
HRELZF, BSA 7E 3.0 mol/L fY = B W R B K
A 8 A 4R 746 A (Shaw & Trounson, 1989) , A< 5

F1 8HRE BSA BHARN/NRFEZEEREZEORKE
Tab. 1 Effects of eight kinds of concentrations of BSA on further development of non-vitrified pronuclear-stage

mouse embryos

LR meEEEEBH‘J#&fE IR R RH () B (F) !%H‘Jilli@_ﬂﬂﬂﬁ
Treatmont Concentration of BSA No. of zygotes No. of cleavage Ne. of blas- No. of cellsin blas-
(mg/mL) treated cell (%) tocyst (%) tocyst

1 0 154 152 (99.1£0.9) 122 (81.0+1.7) 99.5+9.3

2 2 152 150 (97.9£2.1) 118 (79.8£2.1) 95.1+6.1

3 4 154 150 (97.0£1.9) 120 (83.727.4) 96.9+5.5

4 8 128 124 (97.7£2.3) 94 (77.2£5.2) 95.8+13.4

5 16 156 150 (95.5+1.1) 114 (78.1+4.4) 96.2+5.9

6 32 138 132 (96.4+1.8) 108 (85.1%5.9) 97.6+8.0

7 64 132 126 (94.9+1.3) 106 (85.8 +3.6) 96.,3+7,5

8 96 116 114 (98.3£1.7) 96 (84.4:5.3) 94.9+8.3

%t F41 Control — 160 158 (97.9£2.1) 114 (88.8£4.5) 101.4+8.9

FHZMEBEXR (B/BEERE, P>0.05),

There were no significant difference among groups (least significant difference test, P >0.05).
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% 2 8% BSA REAB AR/ BEZIERERLS FHER
Tab. 2 Effects of eight kinds of concentrations of BSA on survival and further development of vitrified/warmed
pronuclear-stage mouse embryos

LR ¢MEBE$B§$&J§ FHEHERE HEAEEESR () BRE () BHEH () %EEB‘JEFﬂJﬂH.Eﬂﬁ
Concentrations of ~ No. of zygotes ~ No. of post-thaw  No. of cleavage cell  No. of blastocyst No. of cellsin
Treatment BSA (mg/mL) treated intact (%) (%) (%) blastocyst
1 0 264 244 (92.7+1.4) 238 (97.6+8.5) 112 (47.7+8.4) 93.4:9.6
2 2 242 254 (90.3x3.1) 250 (98.3x1.1) 108 (40.7£6.9)" 102.4£3.5
3 4 270 248 (88.3+6.2) 234 (94.9:2.0) 116 (47.6£2.5) 94.0£3.5
4 8 282 258 (91.3+3.6) 250 (96.8+2.0) 134 (53.1x11.1)> 89.8x1L.5
5 16 284 254 (88.4+7.2) 244 (96.6+1.2) 114 (48.3+6.2)>  96.2:14.3
6 32 292 270 (92.0+2.5) 254 (93.4:2.0) 130 (50.2+3.8)" 92.4:1.6
7 64 276 264 (94.9£3.5) 254 (97.2+1.9) 138 (52.8+3.8) 94.5+3.9
8 96 262 218 (83.9+4.2) 214 (98.4:9.3) 100 (46.9:5.6) 92.0:9.1
%t #E2H Control — 274 — 266 (97.0£1.0) 228 (85.9:2.2)* 94.6+3.7

IRFEARRTEREE (BUNBEZHE, P<0.05).

Different superscripts indicate significant difference (least significant difference test, P <0.05).

Kok FIADS O U/ NRUR B R RG, RAT
A 35% EG BioR AERINBBASH I E, EF
B GRS, RERMEE (0 mg/mL) £
FREE (96 mg/mL) B BSA, HZH B BIBH GBI
HIEREREMAER., pHE. REXLRERT
BB TR W, 3 BSA FEFE B A GRS
FERNHHERPER, BRFRGBEK EC 24
FEH . XRIRE S B RMB T BG WAL, Wik RMELU
B B O B 4 ER L 1A 2K

BSA B—FIMIREE R, IINZERHRR
B 1k BE BG F0 Z% B B B £ %< (Shaw & Trounson,
1989), HfELK#BIES B B, BIFERRAE i BSA
Hep, WARKHBEIZRWER, XFIRES EG A
SHREAERAFESNMREE X, 55, 7E64 mg/
mL BSA £H#1 96 mg/mL BSA 4, BT BSA MK
Ei®, BEARPEG=ESEMERRER, W
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RESETUE T Z IR M RBER I Kb R B —Fh AEE DU 7 B K, AR PTG £ AR e

B ERRMS FRAEFIERRZAF TN 8 kDa, S & 8.8, KEELEHIRET LKA N 5E 20 M HE
BREREFI . HETEREEEXBEREAKER TS, BETHENERAR D, Bhtk2s, SHE
% 3~50%, ATRKEBMHEECRYIMA KBS BB ok, WES WY, BOERIE, A% T
JG, BE T, BEREEAEHEE. RAREEFHZEEMZEREOBEMEIEE, ATNETHE
BRI BERR R RELY . ZHRNRRE “KBEAETE TSR HH & 77 s F7EH
IR A FREAR (Z1L00130617.0)

KBRS WS B BR AR KBRS B BRI A B R B —Fh BB B K, 20 T3 2674.2, %5 9.8,
ZIREFY|—REH . HHE&TFEREEERBAEAKEE TS, BETHSHNEBAST, BinXke
BE, WA 3~508, TRKRMEHRRY RN KB R RS EE, WESBY, BOEBRIRE.
RHTHRE, 8878, BRABREERSEA, BRI B T4 & 8 e YR SR 2y
Y. MERITAY . RABENMHAEMEREAK, MEERMBEESSMKE. EHRHEHEE “K
BEAYUE BB R & T AR ZS R R &8 (Z100122415.8),
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