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MENFE XRIDEBRKRIN R R AZE

FERE R fFr MuaE' & —' FRE
(HFT KBS 3 B B S BEBR R, BLM 310009 ' WHT K325 B2 5 BIRBH ST, 1M 310031)

BE  AIRTEERM - RESRE - HEBANPARELIT A X RIP LB LR F657 5%
M R e R A KRN TAM, EAZESGE, RAEERRM - REAV AR - BEBRINAPAL
ML O EAAE X RIP R0, RIS HRME, A LBRAFS RN B (E,). ZEP)LHF
R, BHLENRIPLELHL, HEFHESHE] HH KRR Lyt X SO, 4
MR R o, B E TAEL, R A REARRMRK RS HERARREEL, FHETRE 8 E
MR ME., SREFTAMBLHTHFOMELZYEY. REOAT,; KINEREHTHS S
BB, P; PRAKTHHMICL T RAEMEREIE, XREESHBES AAF, B, PKF
L, HFABAKE, SRORERFSBATE. BFASEH0EHE69 APA EAH £

K RAIP R R AFEAETAEME,. P, RAERAINLA8,
WEE, DPEL; HF, BH

XA

SRR AL EEMASWAEHEE, AT
BUELELRE . GRS R RE SRR . kO
MY, Bk R BT S5 R Sk 2 BR S Th R R
$ B AR — ZRH P 4300 S VR B S A B T R i) R
R ERRITE, BTN R AN 2
FEEFME R, AL E R RN, T
AR MR R AR, NREEAGS
FEA ML AR M 2 (B I A e B 4 ) B LR
%, REMIRRESERN, MEBRTEE
2R IR A BB ST BRI R AR R
&, BREASBETE T R EYEE RN E. B
TR AR VR BB UL K G e 5 I A B
B R B2 B T 4R KR4 .

FE A 1 4y MR F B9, &M RILEL
TRTRAL L LR AR T SR WS BB ARE YT, T LA
Bt 3 G e HE S ) R LA R B AR VAT BT R i AR AR 2R
PR . HATIX — 7R BN E R T AR
SURFIFFR S, FORIR. B, FRER. &
. LR OSBRI E R T
W, (HICHNHE I RE M.

FRATTR P B A B O S U LAV R R - B
FERE R - R BN (APA) IR /E 4 S e B TR
Jrvk, BHRIT S MR ON BIh ARk KR, 2k
M —EE(E,). ZE(P)/KFHH B, 9 APA W
T RIFI RS ER, ERAMBERAR NS
WA — AT

ERBZARAF BIFeG A A5,

1 #MRl5R*

1.1 #

111 ZEzhdh %A SD BUFEHEME KRBT
WL KB E LR s ha), KE 220~250 g.
GRELRYE: A 24 h LAY SD B K L8 T3
RFEEEBR LR SY R 0)INE . LR BNYIRENL 5
. EIRMAQROH): XHBAKRERAMASHE
KON LA APA T3 ; BN RAA0R) -

EBRBEEAEAT APA W, EHJTHAR
H): IEH A ME X BRI BR U B 8L, 1 H X R
H(8 H): IEHMEMME NN,

112 XAEME BERNCTEEHER EE
WFRFN AT, RABERLR > T84 27400 (Sigma
A7, %KHE); RPMI 1640 3R LEHFEEYE
ZEARA R AF); a4 & FBS, FiMIUEHFEEY
15 B); Estradiol Test Units (3¢ [E Beckman Coulter
42 #]); PGN Test Units(Z€ [E| Beckman Coulter 23 7));
HARFIB o iral. @mEFHFERERGMNTE
R TREAERAR); BahFEAN ZZ-50(4rLER
KA BRI ) ), ACCESS4: H Bk F1b 2 & 6%
& 4y M1 (3 [E Beckman Coulter A #]); JEM-1230 i#
SEFRMBE(HABRTFHRASH).

1.2 A&

Wk H#: 2006-01-09 B2 OW: 2006-05-26
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1.2.1 #4 XK R I L8269 3KIK HAE24h IR
RO BHE KBRS S B A AL B F R Rk, ECHE XU B
H#, BETPBSHHEY, THMETRHRREMNSE
R, ] WWEEAEALR, 491 mm X 1 mm
X 1 mm. BJ¥IAE 0.3 mm X 0.3 mm X 0.3 mm K/)
HIH 2, BAS 20%FBS, pH 7.2 I RPMI 1640
REFERW, 7837 'C. 5%C0,. 95% TR &Mk
HIEFERE RS SR, 4348 hBl# 72 h B #: 1/2 B350
122 #FHAKKI LR eymEle XH Ve Dos
OV VRO EERR Y, KFRISE 48 h ORI LR

AT R KB R (1 500 r/min, 5 min), ZE[&
LERE ISR R T R 5508 15 g/L 1
BRSO\ 50 ml vESTES, FH BBEAN
BHvE 5 2% R S PEERR AN A B, (R R A R
B AR B8 = A ) #R L I  WE BOE 0.1 mol/L CaCl,
WP RN 10 min, AR EBRMAS SRR A
ERKBESR 3 K, MARABERB BN 5 min;
Ve 3 IR, FEIMAJRE S ECN 15 g/l FIH SRS
WY S min; ¥R 3K, &J5H 55 mmol/L 7
FRAN VA VR R ALEE L 6 min, BWETERHEERE KR
S ELAH 2 ) APA TAEE®, TR AR B LK IR 3 1K,
LR KR TR .

123 E,. P#AZ 1E 5 41T K BRAE )1 A
WIS 5 WARRAEE ., RAAMEME RREZRH 20 R
JEARAEEL I, “507 B K SL 0 MM K RRAER AR
Ja A [E e BARRHEER L, SRA St 4rik, WlE
MyEH E,« PAKV-. [FNEHNEREFE T E,. P
K, GG R SR ) S I T REEAT B AL
HIRE . PFrEURE TR R MIETE 20 CARRRAF I,
A 1R]— 3R 77) x FE AL 2

1.2.4 FHEELK SE SEN H B B P B AR KR
SRR, H2% R _BEEE, H5EEBK,
TR RELE, I, Befa, WE.

1.2.5 MEAHT A K RIP LR G MABH (i
AL HT AL K R OP S 20 S0 ok Th REA E SE A7 V5 5
AR Z AN, BHEAARE N HZHE
A 3 XF APA B FBT A KRBPEL .

12,6 MEARAEE  AUEHEBHEEKRINE
MR EE R, TARES Rig, BRIER 8 B
B R B S s AN A TR B . DAJISE v 0 B S
17504, ARHIMAMEIE, BB T I, &
ALY M AL 4 B EL 1> 50% F00 h A MEB =R .
1.2.7 & E LRI SEIGH KRR 2 AIAE 1.
2. 4. 8 F4b%E, RIAHREIL/KEVEHERE, BIKME,
MEAFETL LA, H e FOE R SR ST IE

1.3 ZitEH&*
KH SPSS10.0 St k- 4eit, R Ux+ s K
R, HIARHA t WK%

2 FR
2.1 APA REMEESENE

e R 25 B BT T W EEH F & 1F R RIS
APA %, n WHBERAREE, K/ N85, HiEKY
1 500~700 um. FAEKNRIPEALRTEEAN LK
B, WA, A4HRERFE D). BEE
KRR RI A AE K, AT L3050 43 U AL 4R B S
BEAKIMG(E2). 3R 8 AN, KMy TAE(
EREEE.
2.2 APA EIEFRPE,. PKTF

iRk, DRIES 2. 4. 6. 8.
10. 12, 14. 21. 28. 35, 42. 49. 56 KKl
SERETRW T By PIRFE. W] ILES IR E, K TRl
BEFRE R KW T &, AR5 14 R E B &
e, ULIEFETRE, FHRreqeifa iR (® 3). 1
FEWE P P VRt Bl 1% 57 I 6] ) S KR W R, A
21 REAEI &= g, AR TR, HRstgess
FREWRE(E ).
2.3 APA M EPIPEALRBMEN

T I35 S E B 5% APA P O S A S KR I 45
¥, AREAHC SO K SCHER[7], AT ARG 1A
JE I A KRBV EA LR, FEERNBIERW
PRI AR, PSRRI, #RE T 2 5 g0,
MR AWM. Lhifk(E 5). ERF 4 BEK
HBRALHT A KRS AL R, ] B KRR A
MM, MakEK, PR, SANs, MR
WA MBS EE, AraRiEE. REM. LRk,
fEFEE(E 6). WV EALIERANMMLKE REF.
24 APAREBEEXRNEAHNKEER

T K RS 40 v B, R BLIE & X IR K R
BIEH SR I A K P gl
KRAE L 2RELANRES: L8R4 KRR
F5(20.54 + 4.60) KBHIEWR 4R I, H A
A g i P EAYE R B, {H 2 R S B 4 70 2 47 R 0 s 4
MKA, 7ESZBd A, 19 RKR At &
it 50%, IWAEMBEEM, 1| AL LMk
W&, WA EMEEER.
2.5 APAEBHEEARMEDE,. PKFE

TEM R 20 KJa, 8 %1k % 2 Hr il
ERRIMES E,w P, A WBISLKHE KR E, K
5 T A LY B3 2 R (1=17.93; 1=19.56;
t=16.05; P $5<0.01); P /KF 55 J: 3 A LU R A
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ST 3L -

F1 JFEXBRFENHPMED E,. PKF

215 E, (pmol/L) P (nmol/L)

IF b HR 2] 230.20 & 35.17 115.90 = 9.94

£ ¥4l 71.50 + 13.55% 59.80 + 15.93*
T

5~10 K 63.70 = 14.62 58.16 + 18.01
20~25 A 68.40 = 7.754 53.05 +12.524
30~35 K 73.50 £ 10.114 54.10 £ 12.854
>35 K 71.30 £7.534 53.09 + 14.994
Sea A

5~10 A 71.50 £ 13.55 60.01 + 16.06
20~25 K 187.30 +9.91*4 92.15 £ 8.78%4
30~35 K 195.40 & 8.96% 4 100.32 £ 6.74%4
>35 KX 186.20 + 13.99%4 99.16 & 5.85*%4

SRAE LR AERAEELER, *P<0.01; LKRUAE5T
MEHILEAY &2, P<0.01.

FEIT PSR AR AR A e, FIITIERS, W
HIR BT LK BRI I N 75 IE 2R R e iy, TCHH B 450,
K 2 B AT s PR V00 R s O O TR AL ([l
K 100%) . fFe2F 8 BMe FAEE, b1, 2.
4 JAMI R Ry R e, TEEAEE, FE
I RE I RS B RE A, VHE s £ R IR
TEEH AR 80% .. AT W, 8 JA J& [BlU (I i (75 +
2)% JEATEHE, (AANZOUREERE RN KM E
W, MMREETh, B0, 5 g
P AFIEFIL T0% o

3 i1t
WEBAAIT (HRT)S 2 N 6 R 5 0 5 [
AN S A R B R A, LR
B RGERA SRR, T A R ] T TID)— 26 2 45
PEBERT, A AR A R R () AT M A B 1
1o AL AN B 27 A P P R A B R T
S B F R R AR S AR IR 2 S i . WA
3 [ Lo R B0 BT AR A g L 4 28 I
LCACAE ] HRT 3497 I, 5 9 1A L e 000 1 75
AR, AR R, AR A S ek O 0 - T
WM. U T 52 A 1 3T S R B R R 1 5%
VA, AR, LB RIATT N 4 WA R BB

o4 W A SV R RS IR TR A A B B B
K, HAZBRIAFCANEEARME S — 23RS
B, AT SA MR L, OB R 4R R A
QRN I DS SVie 27 RN B RS 8 S ReL oy K] P—
SRR R, OCBEAE RE RE T R AR

1980 4%, Lim 55" 50 B T % IZ 085 APA 13
eBE, FIFIAEDAE IR L T Bk & 5% 4 Xt #
MW, Rl EHFRNE ST —. R

SEI AT e R ER IS, TR R AR K R N S ALY
K, R N AR R, Yk b T RN < OB
fre 7, A AT HE P 5P A L TE TS AN T A
#4r. M TFREEERMARE, HA FAR4EK,
FE AT R AR AR R, DR T A P
AR Ve Dos A5B17 VL4 g s B2l , R IL 24
J5 i BV 9 P 0 I e i o B 6, ol R R I

RSN IR R, W B B g, K
TR B A 855 R N IR (R S, e M 2 A 4 S i 1 %
MR SCHRU 2 IR0, O S HE ST AT g 4 i — ARl 2
SN JRUE AR A AR T B, DASE 5 TR 4 9P v
FIER BORAS . THEE(L Y AT 2B J 0, S s 2 By
TEACEAGELERE, I b S Has b8, 0R T
B o WA (R IR TR R B . JELER BRI LA B A BAE
RIFRTIANKE, BN, Rk A9 fth
UL . JF B SEEG A T L R R R B 4
2, WAL, 414 FE ) K8 RGN
Mo THEE ) B B A 2R R A T R SR I TR T A
AR IR Y, SR H . RGN
TR E R EM, PO Bt — 5 k& B R
PRI . X — 4 SRAE SRR T B AR R R O B
HATRFURR PRE R, H&ROKEYE
P RSN RS RE A, FRAIFFEER MBI E,. P
MIFERIG Y — 7 RS T U0 A SR AR TE 1S
e VPRI RAF R E L, A T A R
FJ7 V% G0 S0 20 3% T A2 WA T BB G AS B R
{EE AT A X R AL 20 S R HUBR D)4 1, A
SRV A T 2 FR RO R IR AT B
R B e B PN SR R . A0 i, X
S AL B T VR0 7 B 2 1 AR RIS .

— WA AT RN TR A K AT LA o, T
SEGBR S BRI AR AL . MR R,
2RI TR B INFEA A K . e AR, R
FErR, AL IR S 250 LB 1 1) A I B 4 17
M% . Doy EH R b FEARREE LA L. iy
B AR o H P JRHE 43 #4042 G A A K At ., T 0 B
JERIEEE . Rk, 6 APA BREE, OGNSt
EEMHAKKIEY, W APA NN R, |1
I 2R A BT 5 1R SR 5 B A I o T
A REALLA AN, P LAON S AL 204 14 1 B s A KA
%o HEEANEMT, KBNTE UL 4R 8ih
ARG THIMNESE, BB Rgt TR IR
FR SN EE TR AR, RSN FR AL BEHL A7 F2 ) it
MR, MY A E SN FSH. LH 5827 W
HEVMAXR. ELEARTZIMENBE WY
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W, FEARNEZM FEBERASE KR TS, K
TBCEN R RN RAMER A O, 7
UG e, Mo B sR g, MR NK
S R AN 52 B A

B AR RN S 2 APA AR
PR, R IUSEIALA R, 99.5% 338 i 7% 40
A A E A E R B, A& E,. P/AKFHE

FEAEL R fift i 4 11 B0 B T e S0 B 2K (Y B B 4%
Filk. ASERIEITIERE APA BN ITVE, B
T T 1 ) G B HE e )RR B — e M, KB T sk
BEKHER, BEXETRKRMONEIEE. MHEM
PEAL B 5 S A RN A T AARBT SR ITRE Bl
FfE, EEMBAIREB K E DT, WUy
REHAANZARRIEREE, BA BRI

T X B AL R B A, Ul B S )

B K RO NP Z AR N ERIXE,. P, B
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Microencapsulated Newborn Rats Ovaries in Vitro and Allotransplantation

Chun-Xiao Yan, Wei Zheng*, Hong-Xing Fu!, Yi Jin', Xiao-Sheng Lu
( The Second Affiliate Hospital of Medicine College, Zhejiang University, Hangzhou 310009, China; 'College of Pharmaceutical
Sciences, Zhejiang University, Hangzhou 3100031, China )

Abstract To explore the feasibility of alginate-polylysine-alginate (APA) microencapsulated newborn rats
ovaries in treatment of castrated adult female rats. The APA microencapsulated newborn rats ovaries were prepared
with a high-voltage electrostatic system. The microcapsules were cultured in vitro, and the estradiol (E,) and
progesterone (P) secretion were measured periodically, and the ovaries were measured by transmission electron
microscope periodically. The microcapsules were transplanted to castrated adult female rats, and the E, and P
secretion were measured periodically. The recovery and maintaining time of the oestrus cycle were carefully observed,
and the endocrine function of transplanted ovaries was determined by measuring serum E, and P. The transplanted
microcapsules were recovered at intervals. The microcapsules prepared in the same condition of high-voltage
electrostatic system were round and homogeneous. The E,, P secreted by microencapsulated newborn rats ovaries
were shown the permeate of the membrane of APA microcapsules, and the develop of granulose cells in ovaries
were founded by transmission electron microscope in vitro. After microcapsules were transplanted, the level of E,,
P in castrated adult female rats were raised gradually, but the oestrus cycle were not resumed. The majority of
recovered APA microcapsules were intact, and no evidence of immunological reaction in terms of fibrosis. The E,
and P were secreted continually and steadily by the APA microencapsulated newborn rats ovaries prepared by high-
voltage electrostatic system. The ovarian function of castrated adult female rats were improved by APA microcapsules,
and the microcapsules have good biocompatibility in vivo.

Key words microcapsule; ovary; culture; transplantation
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