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Effect of Bio-Frequency Spectrum on Development of
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Abstract This experiment was to study the developmental ability of mouse morulae which
were irradiated by Zhoulin Bio-Frequency Spectrum Generator (WS-302) before or after
being frozen. Mouse morulae were pretreated in 10% EG for 5 min,then pipetted into EFS40
for another 1 min treatment and plunged into LN, (two-step) for storage. After thawing the
embryos were irradiated by WS-302 for 5~ 20 min. The rate of development was 95% ~
100% in witro culture, which was not differ from the control(94%) group(P>0. 05). How-
ever ,mouse morulae were frozen only in EFS40 for 1 min(one-step) ,the rate of development
was 97 % after the thawed embryos were irradiated by WS-302 and the control was 54% , the
difference was greatly significant (P<C0. 01). When the morulae were vitrified in GFS40, the
developmental rate was signicantly higher than the control (P<Z0. 05) after the thawed em-
bryos were irradiated by WS-302. The developmental rate was also significantly higher than
the control when mouse morulae were irradiated By WS-302 before freezing (P<C0. 01).
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)i (bio-frequency spectrum) 24 ¥ B 5 W) H(E B Y HREBRAE, SR IEMIE Yk H
SR—ARKMEREABASRE S EHESHEDBHRD . REY B, E— A ET
X 2 Py EE 5 A0 R SO E Y BE SR IR 7 A B R RIR . AR SR L B BT (X SR KR R
DL 1 Sh 48 S A R A B AR BB — I B, AR AR W 33 BT 7 AR 0 8 5T B LB S MU v b, 04
{4 3. 6~6 pm Z[H, EREE DM EGEF KHE, HIEEEZAS WK U RZX
B BB BT RSBE S T S R AU A A RRORE O B BB A, RS A R
R B R G BE, T A YIS Y R A SR 2 BERE B 55 , ] 3 DR AR RE %, A 41 1
BIrdE, AAFBARI MR, WERKE MR,

HATHBUESEA WIS YIR, BB ERGHAE M B TR XURBERASIRR
HiE. AL, AIKK A R = A AR R ) B A BURE AL T 4 B e VR
R G /N B R MERR B AT IR SR AR 3 X W L S W B AL 1 VR JE R AR B O R LR L IR R
WX B BRI B — S IR E.

1 #MHEMFTE

1.1 ##

LEEhY R 5~6 AR EHER/NMRHER 2R YEEHEID  FAARE YO
WS-302 B8 # XA I QRIINBMBE A FRA A . sh B mPBS B BB 10%
Z Z B (Ethylene glycol L EG)¥E R . ¥ 30 % BREMEA 0.5 mol -L "M PBS BIERIBSE
TR FS B . FS 5 5 £ ¥ (Ethylene glycol) B i 8% N = % (Glycerol) #& — & bt 51 Fic. il
i EFS30,EFS40 K& GFS40 BB IR (R 1. BRI FE I mKRB BE™.

1.2 EWAHZE

1L21 AEBEHEF 5~67 £ 1 HEALFRRESF

RS AR DR BN mapsn AR 3 WRW AR
A Eﬂ%ﬁ’-i’}:lﬁﬁj’lﬂ% 7dJE5 EFS30 Z, % (ethylene glycol) FS#® "~ 3:7
A 10 TU %ng{gﬁ‘ﬁﬂiﬁ EFS40 Z, % (ethylene glycol) FS %~ 4:6
E(PMSG: KRB+ 0D GFS40 P =@ (glycerol) FS % 4:6

MALEBERMEBRHEE WCG: 7

BEHEERS), REERE

WENEERRERBABRKE,. LREAFER/NT hCG H41)5 78~80 h ¥FEH# T,

Ffi mPBS P i FENEY, TLAK BT BISE RN,

1.2.2 BEHEBOLFE —FEBRGHRE. BERAZE 20~25C, M AREHILRAEERER

AFSRBRITFHBEERN 0. 25 mL WHAEN,1~2 min L BEH O, HRABRA P -
ZHBERGREFJERBAGERT, E ETE 100EG BB K T4 5 min (FSE4E ),

Pl FE-—$H,

1.2.3 #% AEAEHBEAPREEEERA 20~25C/KPMHEE, A 0.5 mol -L ™ BEMERE

WO.8mL MUEHBENEY FTREIL P . ALEBHMETRERK. WENEKRBEAFSHBH

0.5 mol « L~ "FEMA o B i1 i vh 1) » FF FH mPBS M %% /5 % A mKRB & P Fr BT .

1.2.4 FEAEWHERLE FEHEFMAPER 400 oL 8 mKRB %%, &iEHEHN®REL

* FST.- K E 8K 30 REMS 0.5 mol L' BEHNE T PBS WM.
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i EE . BRI RER G SRS 4 31 S A mKRB i — B 2% 60~90 mm {3 M
NEMBERMK, RERETISCHEHERKBATHRABELL BRSERBNOBRALETF
WEELP, . EEAERBREFRI. WG ARG MRS GRS, IR 12 W% 50~
60 Hz) BR&t, METEERN 15 cm, B HEI K 0,5,10,15 & 20 min,

1.2.5 BHEHEARTUEALE BBEMBARERAAERBES BATCO, BREF
27 12 h J5 Y mKRB 3% (100 oL+ ", ¥ 5% 10 M) B F 5%CO,,95% 2 KM
L00%FEXT IR B IR BN 38 CHEEFRAPHER. B/HETUERKRAETEN. LT ZHEIEH
BRRERIA IR R,

1.2.6 #itaH BBRERFRHOLERARTOOBRE.

2 HER

2.1 BEMUSENNERESAKENRERSEHNEZEXR

¥ VR B X B 8 IR R 2 AT 450 BRUT, BRSBTS N 15 om, BRST AT RI 4 B K 5,10, 15 min, %
HBRHEEHRETRNANHR 87%,83% M 53% (F 2); SRMBE KT BEA 4% M, 5~
10 min AMBERAFTFRBATEEFRE (P<0.0D),

#2 FAFEBEAOHAEFS(EAGFS) —F R AR MR KRN FAERRELERA YW
¥ VR Y VR ] R4 B ]

B E 9/ C %R ¢/min +/min RE B/ BB D
VR 20 EFS40 1 0 19/35(54)
5 27/31(87) » *
10 29/35(83) »
15 19/36(53)
BHRE 20 EFS40 1 0 19/35(54)
5 29/30(97) * *
10 52/65(80) *
15 50/64(78) *
EFS40 2 0 53/94(56)
5 28/40(70)
10 20/39(51)
15 30/34(88) *
20 GFS40 1 0 19/33(58)
5 32/37(86) x
GFS40 2 0 22/34(70)
' 5 38/42(90) »

QESNBEEN15cm, HHER 12 W. F 3 [, Q3 BAH R, £ 3 FH.
*» AR ERBE(P<0.05); » x S5HEAREERREE (P<0.01).

2.2 —SEHBULEERBRIAKEMFEREEHAER
D20 CEBE&M T ,EFS40 12 1~2 min LB G HRE KRR, B %G #1788 ST, Bat
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R B 15 cm, BATAT 4 5,10,15 min, 5% 1 min RRAR B AT E N 97(P<<0.01),
80% (P<C0.05) & 78 % (P<<0.05)(%£ 2), 5XHMAMBERE RGO ML AE B EEE
F. M 2min BHHE, AABRH Smin GEBFHNERELEFTREERTG8%) . 5xBA
(56 %) 48t 22 4R B 3 (P<<0. 01),

@20C &M T, GFS40 43 1~2 min A GHHAMNEA, @ %5 BN R ERE, Bt
[E}% 5 min,2 HEAEHBIE R T RN 86 M 90% (£ 2) . SXRAM S8UMI0UAMLERE
= (P<0.05),

2.3 THRERMUALEEREAREDMERHENETE

“HERH25CER T, 10%EG ¥4 5 min 5,8 A EFS30 3 3L 7 B+ kb3
1 min #ABEFRGRE. BFE NI RHEE 15 cm; BETHHE S 5,10,20 min, 5
JE B BRI 5 B 35 B 98%6,100% K 95% (3 3) . SN HI FR S0 3 R 24 A B AR 60 B R € 94%4)
M LR EHEZER P>0.05),

M20CERT,HEFS40 — S BERHREWTR . BHELRBHER, SXRAMER
P2 H (89 % 94%) (P>0.05),

®3 RAEYAEBRIRNREFS —F RFBARLENBRRAER ALY

L 0 C B wo R S B[] REER/
FAE®K  t/min A%W  ¢/min ¢/min SR R (06)©

25 10%EG 5 EFS30 1 0 45/48(94)
5 48/49(98)

10 41/41(100)

20 38/40(95)

20 10%EG 5 EFS40 1 0 39/44(89)
5 34/38(89)

ORBEA S HMALRLBEEZR (P>0.05),

3 itig

OA R K % BB Kasai KM Zhu EVW R RBIB AR H I BN RBERBEHTR
%, BRERCHSERGEENEK, HEREZTEERE BI%~94%), SHifEE - msERM
— BB — A R R IR RS 10 R B R BAR T ROAEE D B B A R R RS %S
WRERBARAARS, A RBFERAN/PRIRE AR, T Kasai FHHRE ICR ZDAR. 7
HE R &M RMART , & B PR BOR A E .

QML FET/D RBREH TR BB G, KEGRGHARE RS A B KX
IR, BB ST 5~10 min Bl B & FX A (87%, 83% : 54%) (P<C0.01,P<C0.05)(F 2),
TIE BA S 3 BB 5 52 B T A BT BE AL, T3 LR ROR .

@20 CEIRF,HEFS40 - R GRENIER, MEEBRE LA ERE 4% ~56%2ZH,
X AT RE 2 ¥ U5 B 52 15 Wk JE BB TR AR 3P 00 Ak 2 B MR AR D R0 2 B TR B A R I A R IR, (0
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B SR RA R A MM 3R, A B PR A AN R R DO, BT RRE A A IR B A R AR AE 4
S AL (WS-302) , X VR JG R BE BHAT IR 8T . BRETR EMLE N 15 em BARIE F A ME#E
HERERE,. 4 5,10,15 min B EEFR FRERKTLHW AN 4 REH 97% . 27
BEBEP<0. 0D (K2 XMBEMFAE, TEREFAEYRILEEE, BERFHEAGEME,
EFRGPNNE, METHLAKE MEA DY,

@A =B Z BRI K GFS40 B AEB.TE20CHERT , XK —2ER
BT e RS 5 min, BERAFRLEES TXHRHAMP<0.05) (K 2). B —FIEK
T AP B S AL ¥ VR IE BR 2 4R AR AR B A (R VE A .

G®20CH 25 CERT , A LB BARERENRIR, BHRERBA IR, EFREHE
A EREE 4%, AR ERA —LREBI%~100%), HEXREZFER (P>
0.05) (% 3),

® B MRS R IRAT /N R EIT A, MEEREAE RN BHARE THEMIE
. MAGRAEENERERS G BREE T 28 TRl a4, S0 R MAEE S A T %45
PRI E B REH R,
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