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Effect of Bushen Huoxue Recipe on exosome-related membrane proteins in ovarian

tissue of rats with premature ovarian failure
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(Abstract] Objective To observe the effect of Bushen Huoxue Recipe on the expression of exosome-related membrane

proteins in ovarian lissue and the morphology and function of ovarian tissue in rats with premature ovarian failure. Methods A total of
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30 rats were selected and injected with cisplatin intraperitoneally to establish the mode of premature ovarian failure. After successful
modeling, they were randomly divided into model group, positive control group, low, middle and high dose groups of traditional
Chinese medicine, with six rats in each group. Another six rats were selected as blank group. Rats in the blank group and model
group were gavaged with distilled water every day, the rats in the low, middle and high dose groups of traditional Chinese medicine
were given intragastric administration of Bushen Huoxue Recipe at the dose of 9.72, 1944 and 38.88 gkg, respectively, and the rats
in the positive control group were given estradiol valerate tablets at the dose of 009 mgkg every day for 21 d. The body weight
was weighed every week, the body weight increment was calculated, and the estrous cycle of rats was observed every day. After the
last administration, on the second day, the blood, ovary, thymus and spleen were taken, the organ weight was weighed and the
organ index was calculated. The levels of estradiol (estradiol 2, E,) and anti-Miillerian hormone (AMH) in serum were detected by
ELISA; the morphological changes of ovary were observed by HE staining; the expression levels of CD63, CD81 and CD82 in ovarian
tissue were detected by immunohistochemical method. The morphology of exocrine body in rat peripheral blood was observed by
transmission electron microscope, the exocrine related protein in rat peripheral blood was detected by Western blot. Results Compared
with the blank group, the estrous cycle disorder, AMH and E, were decreased (P<0.01, P<0.05), the body weight and body weight
increment were significantly decreased (P<0.01), the ovarian index and thymus index were significantly decreased, and the spleen
index was significantly decreased, the number of follicles and mature follicles decreased significantly, the atretic follicles increased,
and the protein expression levels of CD63, CD81, and CD82 in ovarian tissue decreased significantly (P<001) in the model group.
Compared with the model group, AMH and E, in the medium and high dose groups of traditional Chinese medicine and the positive
control group were significantly increased (P<0.01). The estrous cycle in the traditional Chinese medicine high—dose group and the
positive control group returned to normal, and the body weight and body weight increment increased significantly (P<001), the ovarian
index and thymus index were significantly increased while the spleen index was decreased (P<001, P<005), the number of follicles in
the administration group increased in turn, and the protein expression in the traditional Chinese medicine high—dose group and the
positive control group was significantly increased (P<001). Transmission electron microscopy and Western blot proved that the
extraction of exosomes from peripheral blood of rats was successful. Conclusion Bushen Huoxue Recipe can significantly improve
the situation of premature ovarian failure, and the mechanism of improving ovarian morphology and function may be related to the
increase of peripheral blood and ovarian exocrine activity.

(Keywords) premature ovarian failure; Bushen Huoxue Recipe; exosome; anti-Miillerian hormone; estradiol 2; estrous cycle
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A R B (L5430 ab88388 .ab41927 .ab92726 ) ;
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) AT o Y e BIVIBORA 2 R AR T 0 KRR
BIL7)y MW N FE N

2.3.5 S LUK AETRAG I B S 21 A A R R
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FL VK 5 K B 1 ST R AT 4 R, SRS AR 2R 1 &
90 min J5 435 i A ALIX \FLOTILLIN 1
CD9 — ¥t (4% #8 1:1000 Fi ¢ ) ,4 CHFE L%,
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S8 21 R B PR X A AMHL RN E, 7K SF- 2498 8 7 & (P<
0.01) , HHARIA L #5, Hh 2454550 2 2 AMH 7K1 B
THE (P<0.05) . FEGIRHI R AL E, AKF- S5HA4 4
TG L (P>0.05) , 5 X IR g, o
25 5 20 AMH K -F- B 2 B IR (P<0.05) . H 25 4%
F G2 B, AKCFFT A 2 w41 AMH ZK S5 B
PEXTRRAH L3, 22 S TEGe 208 L (P>0.05) , 2
&) 2 B] AMH 1 E, KV 8, 22 R B TR g8 it
=Y (P>0.05), TEWLEE 1,
3.3 A5 2H R AR o o AU 4 L

5o (AL LR AR 4 O SR e A AR A B AR
Jo A o 4 e 2 B G 92D (P<0.01) , AL 4 %5
BT R (P<0.01) , SEEAIZ L5, rh 24 v 571 2k 41 0 B
P GF B ZH B 5L 250 M AR AR AT AR R R
IR B FF 1 (P<0.05,P<0.01) , [ $5 #i B B FAIE (P<
0.05,P<0.01) . S5 RYZ LA, v 24 v ) o 2 1 iR 4
B AR B B T (P<0.05) , Hh 2 rhos 4 R L
T Bl LIV 4 25 A G R S TR A Lh AR, 25 R
TGt 22 L (P>0.05) o 2G50 5 41 5P S 46 45 M
JiR i S TE A8 B AR B A BT Y i SRR L

F 1 FAKXRBRMBFEEHERKFILE (xs5,n=06)

Iy AMH/(ng-mL™) Eo/(ng-dL™)

25 14l 7.03£0.73 3.66+0.61
T 75 2 4.86+0.52%% 2.64+0.26%

r 25416 ) 5 21 5.87+0.75% 3.05+0.29
CRETR R Bl 6.12+0.96" 3.38+0.32%
LB R Rl 6.56+0.78" 3.44+0.56"
PRk % B 41 6.84+0.40" 3.48+0.28"

52 4 R, #P<0.05 , 4 P<0.01 ; 5 R 2 [ %%, *P<0.05,%P<0.01;
5 PR IR 4H HL A, AP<0.05

B, 2R TG L (P>0.05) . 5 X AL
5, T 2R ik 2 919 SR A A TR A R
Y B R B AR (P<0.05) , 1L IEE 45 %5 9 2 Tt (P<0.05) .
HR 241 7 o 20 R SR TR 24 e | e R 4 B SR
0 PR R A AT R R e e PR
XF R LA, 22 S eG4 2 L (P>0.05) . 52
iR e e R A RN IR K i VR NG N
J5t i 4 e 2 B B AR (P<0.05,P<0.01) , Hh 24 {IG 5
2H it J 6 5 MALE 5 B rh 2 En A LA, 25 S A
GEit2# i (P>0.05) o 2R 4 4 5 vh 24 e a2
o 24 T 3R v 24 7 ) O S AR M R
PR B8 MR T A R R LU AR, 25 SR RS
R (P>0.05), PEWLE 2,
3.4 UK BN HL2H ZU BY A8 2 UL gR

25 P12 K RO 5545 ) 35 AR, B0 55 P AT D I B
T AL 2H R BN L 45 4 25, L) 4 B 9 A B B
T 22 5 T 2Tt S AR A AL (R e R 2
— 2 O 5 T 25 R e 2 O S A D, B
A B 1490 25 B9 9 sk 2> 5 v 245 g 7R i 4R B P X
HRZH BN SRS W 0 |, DR 3 2 | A i o
W, PR RN, 5 A AR L, TRULEL 2,

R2 BEXRERIEL EREMGEFTEEE LR (325 ,n=6)

Pl B LA i N 4 i % T g TR I B g
25 1141 0.062 0+0.009 8 0.201 3+0.030 2 0.217 7+0.024 0 244.17+12.22 92.33+10.17
I 41 0.045 3+0.006 6" 0.135 5+0.029 4* 0.281 3+0.045 2 223.50+3.62" 71.33+5.16%
P 2T A 0.048 7+0.003 94°° 0.170 8+0.032 2 0.273 0+0.019 14 230.00+5.514° 75.50+8.744°°
rh 2l ) b 1 0.054 7+0.009 1 0.177 0+0.035 5% 0.243 0+0.057 6 234.17+4.40% 80.83+3.25
o 2y e AR R 2 0.061 8+0.010 2% 0.185 0+0.038 8% 0.234 5+0.037 4* 242.83+11.02%* 89.00+6.81 7%
PR PE ot B2 0.060 8+0.006 4% 0.179 8+0.035 9% 0.220 8+0.027 1%* 240.83+9.11%% 85.17x11.48%*

5 A UL, #P<0.01; SR L #E, #P<0.05 , %% P<0.01 ; 5 BE P X IR 2H L 55, 2P<0.05 5 5 b 25 5 48 41 HL 3¢, ©P<0.05, °©P<0.01 ,



890 1R T 25 R 2E 2= hitp://hnzyydxxb.hnuem.edu.cn

2022 5 42 &

Lt RET (il

R Rbiilkiedi|

Tl
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cps2 K

FHEM L zitti|

3.5 4% 4 KRB L4121 b A I IR B 2R 11 CD63
CD81.CD82 #ik

52 (4] e H, AR 4 K LR SR 41 4 CD63 |
CD81 ,CD82 4 [ 3R ik 4 i T % (P<0.01), S5
YL A, r 24 1 751 e 4L R0 BE R X R 41 CD63.CD8I
CD82 # [ R BB 8 T & (P<0.01) , 4L
F 4 CD63 ,CD81 ,CD82 K [ 3 ik 5 45 7 4] [t
B, R IGEIT%E X (P>0.05), 5 FH X}
R, 25K Rl 41 CD63 .CD81.CD82 K 1
F I8 0 B FEAR (P<0.05,P<0.01) , H 245 ) &
24 CD63 ,CD81 ,CD82 & 1 £ ik 5 FH #: X M 21 [k
17,2 E B L (P>0.05) .15 1 2 5 ) i
A, 2R R 4] CD63 .CD81.CD82 & 1 %
K H B AR (P<0.05,P<0.01) , 7 25 rf 31 4 40 CDS2
R IE W B PR (P<0.05) , 2 RFI 542y
Al P2 A S rh 2l ) A R CD82
HAFA R, Z R L (P>0.05) , 1 2
M RA S hyhm g hehrEa S5y
A 4L CD63 \CD81 & (£ ik, 2 5T
bR L(P>0.05), HEILE3 % 3,

K|

BRI TR R ik 4

TR AL

a4
3 HEKRRIPEMHELR CD63.CD81.CDS2 & A AR I (ML AR K 100 um,n=6)

GECTEE i FH X F

F3 HEAXRIMELALR CD63.CD81,CD82 7K T LLE (xts,n=6)

Xl CD63 CD81 CD82
25 (141 9.37+4.09 13.04+5.52 10.19+5.24
HAL L 3.03+0.73* 3.27+0.85% 2.74+0.42%
PAEFIEA 4.05£0.1544° 5.32+0.3744° 3.69+0.1240°
hgirhilEd 5.33+0.564 6.35+0.412 4.62+0.462°
PR RIEA 7.5722.75%* 9.98+4.28%* 9.03+2.12%%
PR % R 41 8.1922.97+ 11.0243.56%* 8.49+4.22%

TE 52 A4, *P<0.01; 5B 4L L3, *#+P<0.01 5 55 BH 1 X 1
AL, 2P<0.05 5 5 h 2w 24 H g, ©P<0.05, 9°P<0.01
3.6 &K RE ST LB T AR TE S LR

25 2 LR | 24 2% 5 e 2H AN BH R 0 R ZH Y
S UAA X5 BAT AN WA A R 1) BUIREBUM AR S5 44 T L
HLE R ARG A 50~150 nm , £F & SCHk[15]41 38
(R M AARE A TR /I, 13 B 45 H A AR S SO 2 T DL
& 4,
3.7 KHINAERETEE S

H N MA T A BREPEE ) ALIX FLOTILLIN
I CD9 #yRIK LRI 50~150 nm oKL A S
T, TRILIE S,

o 2% 5 79t 4

2 e
4 EHXRBEGFBETIMNMERENE Fr 200 nm,n=6)

PR o) i 201
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4 i
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ZTBERAR , ARERIEZ IR, M R 7 A ke
FEAR MK St ALt D S 0 i ASCHLAB HE
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T8 BRI 5% i BEL 7 28 28 BB 5 M B I AR B
PE— 2L INE NG o T I A8 2ok 7 A At & B POF
bR AR el (1R e (A S 1 I P (192
DLARIN , SE W7 58 12 AR & i aod 52 e ) o 2 2
R, XU POF By Hh B0 B 3222 8 5 g Il s, i
PURNE T I B R POF 1 E 2R B A 2T
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