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(HE) B N EAN &% F A8 A G B R F 8 ¥ 7 F T 408 (bone marrow mesenchymal stem cells, BMM-
SCs)EK & ANERHAEMEXRFALSERET R, ik 30 A2 AR SPF R AR ML FA2 A Z 84 BFAL
AL 3A, FAFXHEMTREAIRESET AN 3AKRRFATHERED AR T, AW E AL, EHEE 8 R AMKF
A G RE E LN E A HE $e & BUE B A 2 4 B R K BMMSCs, &R S a4 MBEFRAHANEY EA U AR5 FEH &

A, HAS HE R L m AU NEROEEEMA; S ALK BRFARLHEEMBMMSCs £ K#EX ZF EAITFE
(P>0.05), 518 F R4 A M A 48 % E 8 2 51K, BMMSCs 4 K#E B Z T, = FAAR1TFEX(P001), it #EH x5
oy K BB AL R E AR E N R A BMMSCs E’*]é-&@%‘f?&,ﬁ R AR E B AR B L A R R R A TE IR R .
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Establishment of Osteoporosis Model by Surgical Castration in Female Rats and Its Evaluation

CHEN Sha, WANG Guiyun, LI Ronghui, XIANG Zhen, WU Jiezhi, ZHUO Haiyan, LIU Ping’an*, ZHANG Guomin®
(Hunan University of Chinese Medicine, Changsha, Hunan 410208, China)

(Abstract] Objective To determine the success of female rats” surgical castration model from four levels of estrus cycle,
bone density, bone tissue morphology and primary bone marrow mesenchymal stem cells (BMMSCs) growth curve. Methods Thirty
two—month—old SPF female rats were randomly and equally divided into 3 groups: a blank group, a sham operation group and
a model group. The vaginal exfoliated cell smears were performed on the 3 groups of rats for 7 consecutive days after the
completion of the surgical castration model to determine the estrus cycle. On the 8th day after modeling, the left femur tissue was
taken for bone density determination and HE staining, and the right bone tissue was separated from primary BMMSCs. Results The
estrous cycle of the blank group and the sham operation group was normal, and the estrus cycle of the model group was disordered.
The HE staining of bone tissue showed that the bone trabecula of the model group was sparse and the spacing increased;
Compared with the blank group, the differences in bone density and BMMSCs growth rate of the sham operation group had no
statistical significance (P>0.05). Compared with the sham operation group, the bone density of the model group was significantly
reduced, and the growth rate of BMMSCs was significantly reduced. The difference was statistically significant (P <0.01).
Conclusion After successful modeling, female rats have estrous cycle disorder, decreased bone density, bone trabecula porosity,
and slow growth of BMMSCs, which provide a more comprehensive basis for the establishment of osteoporosis animal models.
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SPF 2% SD M K B, 77 AT U5 : SCXK (3#)2016-
0002, /& i & 190~250 g,6~8 JA#E ,30 K, [ 51w
3k v eIk LI YA IR | T R R 2 KA
B 5 G sh ) 5256 o R 3R SE G B 1 R HIES
SYXK (i#f1)2013-005, sh¥)srMmas, HIRiE N
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hy o o RDRE (T R B 2 K 2 Bl i S P
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1.2 3

B DMEM J 4l 55 5% (€ [ Gibeo 24 A, it
8657263 ) ; FBS Jif: 4= IfiL 1 ( 3£ [E Gibco 2 Al , #it 5
42A0071K) ; WPt (3£ [H Gibeo 24 ], 151999384 ) ;
Trypsin—EDTA ( 3€ [ Gibco 2 Al , it %5 1868583 ) ;
PBS (3£ [# Hyclone 2% 7] , it 5 AD1779227 ) ; CCK~
Il & (i LilEE BAEYREARAA S
20190124);FITC anti-mo/rat CD29 $i 1A (3 [ eBio-
science A ] 5 11-0291-80) ; FITC anti-rat CD90
Pk (31 Biolegend /A F] 1t 206105);CD34 ( 32 [
Abcam A ®] , it %7 ab81289 ) ; C1488 — conjugated
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2t JEHEA T ) A00—1-1102 9375 28 41 g 4% (25 [ I
w2 R R PR BR A FD) A
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U2 R 2 e M DR BB B9 88 7 12 e T A8 2% e B
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2.3 BRI E AR 2 2 HE G0 0 52 T A 4 A

TR AR 8 K, R FH BME I 1 ik b ST T AT B )
Ao B E 2 T % D A B 4 HE B4,
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2.4 BMMSCs HI 55

WS 8 K, 45 4 K BUG M 44U H T4
It BMMSCs,, 4>H W BE 2k 73 B BMMSCs M A& AR
F% IE T IH BRI DI, 4 55 55 A FE K 30 min,
W K AT 5 I 26 A B RS I Be AR TP 29 2 min
J5 35 2Bk KL 5 414 B W 2 4 i
6 B Bk, BSR4 0 DMEM 58 255 72 )
PR R RE I R o R OISR AE TR 15 mL BD
B0 L LW e R R T E RS R 25 om?
KR, A4 3 o AR .
2.5 BMMSCs Hy % 5E

o1 i B 7R & P2 AR JE X A M R AT S, AL
100 L 20 AR, 23 S ACBI & Bk iy g0 8
REABUIR ST 5 0,3 PR T 15 45 IRA) 4 C
B E 30 min, AR5 E AN Y BURAE  B IR
FRican (RGP, A 4, CD34 4
CD34 Hi ik ;CD29; Yt CD29-FITC #i44& ; CD9O ; Y
CD9O-FITC HifA ), PBS YL 41 2 ¥ ,800 rpm &5 L»
5 min; 1 CD34 E4EZL M A 100 pl. C1488-con-
jugated Affinipure Goat Anti—Rabbit IgG(H+L) 4T
(1:100 Fi B ), AR LEEOEIE R 1 h,PBS YE4HMI 2 1%,
800 rpm B.0>» 5 min,350 pl PBS &4, AL
R0 R AT 20 iR 2 2 WL 5% K R bR id Bt R CD9O
CD29 F11 CD34 % 5€
2.6 BMMSCs & Hh 26 I 2

A P2 AR 4 i JEE I AL, A o8 A B SR A R
WAL 800 rpm #.0> 5 min, 2% [E, HATMA T 4
S R = B N VLB R 5

C (-2
“.a vV

BMMSCs 7 #¢ & & 2x10* 4~/mL B ,CCK-8 X 7] &
R 25 B g BRAR BB AE KRB 7 d TR
Hlog A K R T 5 7 B 96 fLbk . $% 2x10° 4/
fL,BEFL 100 L 42502 96 FLA 4 b AR U A 25
FIA BT AR AR 2 A0 B, B4l 5 A& AL
B1K, HEHAILTIA CCK-8 % 10 pL,4 h )5
1 450 nm P AL FEFT OD I E KR 7 d, 4]
BMMSCs FA4: K 2k,
2.7 HITEHESM

A SR R SPSS 21.0 Gt i 5 X B i ik
FF0 M o TR GERH “xs " o , Z2 4118 53 B FH 20 IR
EHEIHT, UL P<0.05 WEFAGIHE L,

3 &R

Bl 4 A W
B P 1 AR, 25 AL R AR T R 4 K A R
14 155 ) 30 A7 20 D0 4 52 1 A 20 1% i 00 R 2 19 )
W, G R EE AL . SN A BT RV 4 RS
JEAT AN AZ b R A A8 UL D A AR b R A Bh
5309, T L IR 43 TCA% f Ak i i 5 sh A% 5 B B, B
YN A A% L R A0 RN Ff Ak A0 AR A T B s TR
NS PN AR LR R T R =
DL 4k
3.2 MR R BB %5 R I

52 HA K, TR S % E 25 a5t
20 L (P>0.05) , SIRF AR i AL e %
REAR, 22 5 A Gt 22 3 L (P<0.01) . AR ILIE 2,

3.1

Furm N

TE A= 125 FLALSh R AT 5 A=2.28 AL Sh 7 00 5 A=3.25 (2L B U5 U0 5 A—4. 2 (1 20 3R )39 5 B— 1L AR T A 201 3 5 i 409 ;B
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0.28 P2(5.31%) P2(63.41%)
o =4
0.27 @ 4 e
Sk BFARA TR
W 5 PRI, 24P<0.01 e8] s
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2 3
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B0 B B T R A AT A B 1k
ot 5B BRI T B, VF 200 S B I Bl i — AN
T 3 R T I o0 A 5 A R 2 A A0S A
T8/ g /NGERG A HLAE  /NGETRLBE I K, B B AN
SR, WK 3 PR,

VE A P14 BB T AR AL CAE TG
B 3 BHLE HE 6 (x200)

3.4 BMMSCs %5

Wi A0 A % E e kB, B 41 BMMSCs 1
CD90,CD29 FHM:ZR 3k 4351k 63.41%F1 50.99% , Tiii
CD34 BHME R 5.31%, S5 anE 4 iR,
3.5 BMMSCs 4= K% OD fi #h £k

FHA BT ARAMBERIAZE 3 KM 7 K&
KR OD HIWE 1, S5 AdLE, BRFRA4EK
HOR2E T TG T2 L (P>0.05) , S5 F R4 A,
PR 20 A K i e 34 I IR (P<0.01)

ME 5 0l LLA H 4% 40 BMMSCs 194 K il 2k %
“SYIE, A5 HA AR F AR A HE AT $A: KW IEH N
553 R BIRUZH I AT ECE R RS, 4 Ko
%2 K, % 4 BMMSCs 9Ktk , 26 3 K,
HEAARE  BFRAERKBERER LG4
S(P>0.05), SEFARH b BRI A K R 22 7
FEAIE (P<0.01) , 40 i itk A B0 K LA, AR K i 34
— 35 T RN A K BORASFRIN B TR &
P KRR 2 A =TT ARG S A

B 4 #EH BMMSCs mAER

F 1 3HKER BMMSCs K EZR OD EE K (n=10,x+s)

4151 R 3R HRE TR

=K 1.807+0.031 3.192+0.043

BT ARH 1.708+0.177 3.164+0.050
FEAL 1.228+0.02144 1.875+0.03142

5B F AR E, 24P<0.01
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R LML S SR i, X R E IS B — e B
PR T RO 2 — o R K B B, £ AN (] B
BAT ANTR) B0 L, R R BRPE O 2R 5 B s AR 1 5
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SRIRE T E N R I S N BN — B, [F1EE
5 20 LA B T U e A AR S S R A AR X BT A 17
s, LA 2 R 22 e e [ I T AR AR M & A AR
RE 20 285 S 0 sl A7 JE 40 v 25 S 0 A i 2R AL (H AR 8 |
IERERR i R N S K11 O Y RS IV S 0]
TS RUAH X 2, 8 5 R E AR S S 2 PR
KR 1 8 R ASCIN BBy 1 % i v EL A M R v U
S A JE) J 4) PIE AUO  A  SA B T B B E 1 ¢ 4 B
HE”, F AR SR Bl ) S A g oW SR B B
4 A ARG AR B A 1 T A ) R A R R el 7R O g
56 4 W 20 SURES R AR AR AR B A R PR AN B
A T S B R N T A R U B N e 4l
L0 St R 2 B R DR T S I A 9 RN R AR b g
LA AN I 7 PR AL R VAL B B AAE . e
HE Y& 467 21 (198 /N2 08 25 728 40 e i s i R 3 4
SR B A B R B, P BE A WS RE R T B, R
KAEMG  KOEERREEMEREELRELREU
B /NGRS RS TR A A KRR
b R4, UL, /N R > 2 RO T
R o B AL ZUHE Yo 05 T IR v R RS - i 04 K2 T 1
I WE 5 A B e 07 AR R LS E iR e B —
FE M JRFRYE . BMMSCs & —Fh B A Z 0 7 4k 7 (1)
AN, WERE B oAk, SCRERUAR Ak . R BREN LS 1
KB BMMSCs Hyfig 32 #2mi]  H s 7 A — &
(18 B[] J) 40, 5% % 45 R X B

ER B ARG B E Tk A — RS0
KMIEAS, FEA B HENE BHLUE SR
FITIT I8 8 7 40 e v o 0 45 JHG o B 2 ) R
JE 55 B 4 20 B A AR 3K T I HE AR A S0 R B
SR FHWL 5 B30 058 I A0 ML o e JBE B o % B R D o
ZH 29 B 24 A8 kA BMMSCs A= K R A5 1k 4 oy
PR I 25 3R L 45 R R AR TR TR 4L,
AR 2 M DR R B O 5 4 3 1 T I L 5 R
5P R B L4 HE Y {0 /NG 8] B 8 58
INGER > HoAS BRI BMMSCs AR K i R Ap 2 | 5L
o R B AR T, IR R I R B T s

AR MU OB A I A T B RO M Y AL
b, R AT AR A I 7 95 B A A5 B SR BR AR
IS F G OO, A0S 00 BN TR &5 4 i 46 0 0
B, R OR B B A E AR AL A ST E AT LB L
YRR = 4R E R E T, O BRI ST
S LB E P T B T A
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