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L2515 doBEIR I R MK I (ELISA )M 2 e 7 & 97 78 %) 8 & (FSH) sk A R & (LH) M= B3 (E,) R $)
F i FE (AMH)KF; B AL (HE) F EIR R R R &M ; R A0 EAN I RAMPKE G A A Z ;88
PP i % (Western blotting ) & 52 B & & J 48544 BB ((PCR)AE M 57 £ AMPK SIRTI %@ A A B A A 4R 5
B PRAR  BEAN K R B0 A 4 F L, FSH.LHAR-F 9 B4 & (P<0.01), E, . AMHP 2 A% (P<0.01); HE: & B 7
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[Abstract]

diminished ovarian reserve in rats from the perspective of energy metabolism. Method: Totally 50 normal female

Objective: To explore the mechanism by which the Bushen Jianpi formula (BSJP) regulates

SD rats were randomly divided into the normal group (n=10) and the modeling group (n=40). The modeling
group was given cyclophosphamide (75 mg/kg) by one—time intraperitoneal injection. After successful modeling,
the rats were randomly divided into a model group, a Western medicine group [Femoston 0.204 mg/(kg-d)], a
BSJP equivalent—dose group [6.43 g/(kg*d)], and a BSJP high—dose group [12.85 g/(kg*d)], and the rats were
treated continuously for 15 days. The levels of follicle—stimulating hormone (FSH), luteinizing hormone (LH),
estradiol (E;) and anti—-Muller—tube hormone (AMH) were determined by enzyme linked immunosorbent assay
(ELISA). The ovarian structure of rats was observed by HE staining. The expression of AMPK protein in ovary
was detected by immunohistochemistry. Ovarian AMPK, SIRT1 protein and gene expression were detected by
Western blotting and Real time quantitative polymerase chain reaction (qPCR). Results: Compared with the
normal group, the estrous cycle of rats in the model group was disordered, the levels of FSH and LH were
significantly increased (P<0.01), and E, and AMH were significantly decreased (P<0.01). HE staining showed
that the ovarian structure of rats was severely damaged in the model group. The levels of ATP, AMPK protein,
SIRT1 protein and gene expressions decreased in the model group (P<0.01 or P<0.05). Compared with the
model group, after drug administration intervention, the levels of FSH and LH in each group of rats decreased
significantly (P<0.01), and E, and AMH increased significantly (P<0.01). HE staining showed that the ovarian
structures all recovered to varying degrees. The ATP of the ovaries increased significantly in the Western
(P <0.01 or P <0.05), and

immunohistochemical tests showed that the expression of AMPK protein increased in the BSJP equivalent—dose

medicine group, BSJP equivalent —dose group and BSJP high —dose group

group and BSJP high—dose group (P<0.01), while there was no statistically significant expression of AMPK
protein in the Western medicine group (P>0.05). The expression of AMPK protein, detected by Western blotting,
in the Western medicine group, BSJP equivalent —dose group and BSJP high —dose group was significantly
increased (P<0.05 or P<0.01). The expression of AMPK gene in the Western medicine group and BSJP high-
dose group was significantly increased (P<0.05 or P<0.01). There was no statistically significant change in the
expression of AMPK gene in the BSJP equivalent-dose group (P>0.05). The expression levels of SIRTI protein
and gene in the Western medicine group and BSJP high—dose group were significantly increased (P<0.01), while
there was no statistically significant change in the expression level of SIRTI protein in BSJP equivalent—dose
group (P>0.05). Conclusion: Bushen Jianpi formula can improve ovarian reserve function, possibly by activating
the AMPK/SIRT1 signaling pathway, promoting the expression of AMPK and SIRTI, increasing ATP synthesis,
and ameliorating ovarian energy metabolism disorders, thereby treating cyclophosphamide —induced damage to
ovarian reserve function in rats.

[Keywords| decreased ovarian reserve function; Bushen Jianpi formula; AMPK/SIRT1 pathway; ATP; rat
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FT do AL L P Th R 2R 2E S AR I 2 5L S (fR 78
+:20241111-91),
12 it ANEF@RHEN: 58210 o(5:CK23123101) .
FHE10 g(AL5 : RS23012401) (1112510 g(HE5 : NG23011403 ) .
R 10 (115 :SX23123001) #2110 g (15 :NG22123012) .
10 g(At5:231101) F2ME10 g(HE5-:2322068) FETF10 ¢
(#45:2321018) HHS (5 : ZR23123104) 55 . 250k 1 1)
T 18T v B 2 R 2 B — BRI B e« 245 61 I 104 7K &
1 b, 38 2070, TN A8 i /K BT 30 min, B IFTRAI21K0E
W, HEAR BB A 25482 g/mL, 4 CCUKRRTA A P o e 52 /e
TS 2T A (R 44 < 28 MS3E L, 2 mg/10 mg, Abbott
Healthcare Products B.V.AEF, #0253 WHES : H20150345,
#5:370667)
1.3 M FBEBERE (200 me/fh, FEE Baxter Oncology GmbH
ANF T 2F554A) s IR R IR (L5 : BA-4041) LI YL
T (LS : BA-4042) B0 A 2k DR AR BRAH K
FRON I Z (follice—stimulating hormone , FSH ) fifg X 9 35
B85 (enzyme—linked immunosorbent assay, ELISA )il F &
(5 :RA20044-96T) . ¥ 14 A= 1 & (luteinizing hormone , LH )
ELISA 1 & (41t 5 : RA20133-96T) . #ff —- % (estradiol , E,)
ELISA R 77 & (#t 5 : E-EL-R3022) . Hi K18 ¥ & (anti-
Miillerian hormone , AMH)ELISAIRF & (L5 : EK-R37835) )
W A BRI AR AR AR PR B 5 Trizo i3 GBSt A 90 PR
]S :5301082) s AMPKHLR (L5 : BAO7196914) (SIRT1
PR (A5 . BBO3 081306) .B-actinbiiA (HE5:AG07197947)
g A AC s AR A AR IR B ATP & I 8 (g ot
AR R L H1E45:20231267) -
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A, 5 DYY-6C) ; SEAT i EPCRAY (36 E Bio-Rad A F A
, 145 CFX Maestro) ; BUEAFRIR (L S—E VIR ARA
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SDAR B, R B 180~220 g, W57 14 )5 & H 09:30:001: 47 B &
WA, IEEE R WER ek .50 R Bl I A I E &, BEAL
JIER 10 G RIZH40 K, 22 E NS SR 14— 151AIFSE
U v ALAE L, SR — WP I 1 B R R 75 mg/ kg T £
DORMIEY , TF 5 21 7> 2 J T 5 25 (A AR A B R K AR Sy xR 3
LI R HEA T I 240 M2 0 ik, RS B K UK 2 E 3
155 SRR 7 AR R Dol

MR A AL 2 1 A5 B T 1) 40 USSR K BRUBE AL A
FERIZL PE 2541 BSIP T 5t 41 K BSTP T i i 41 ( A it )
10 R 1EH 4 BRI T SRR IR RE B V2541 T 250D
WAELL0.204 mg/(kg )WEH |, SB4ARBHE F 0204 mg/(kg+d)
ITE6 d, ISRl S, S8 KT R E A~ —ITH%  BSJPA:
2RI RN 125 gd, 533 T BSIP I 4E Fiii643 1285 ¢/ kg d)]
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232  ELISAYERIIN R B yE h s E & B EIkR
1,3 000 r/min.15 mingC )i B L2 ML (RAF T -80 CHB A%
TR VKFR o A6 s 7746 12 B ELISA TR S 3 VE 2 % - B B of
f JINEE R 5 R U Y BE (OD) B, #84r fL 35 FSH . LH . E, .
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DIBEIE Z WK, —H 2R B 5 A WA DIRS wmII Ao
FIRHEY B IR 5, K B BT o S s U g ] et
RAEFEUZ  Image ScopelXFit 5%

234 UIEATPERAGI  HEREFREHSY, 32 LUl AV BlzE
IR 109 195 3 B 432505 (3 500 r/min, 10 min),
BV I 2R R B R A AR Tl K 7 R, 10 minF
WER TSI 1 mins 3 500 r/min- 10 min B0 i BV AR . fid
T, BB (R PR R e A 4 BRELR 4
TAFRUER R A/B FEAS WK G 37 C/K T30 min, fITA
AFIPY, 4 000 r/min .5 min L JE BL300 WL i - A £
G E IR E 2 min, AL EFFFE IR B S min, WAE 0D
(B 1 R AR R R AR T A BRI T IR A .

235 SREALIERN DY S ZIAMPKEE RS BUH st
LF IR ELT i, PBSMRYE3 IR, EIRIEE 10 min/5 218K o
Tk, eI —3T (FRBRFE1:200),37 CHEOGIF T 1~2 W/ N
B, FRR 3T CHEYEITE 30 min, BJE T MIDAB R (7K (2,
IIARFEE Y, B O PRI, Image JERALBRER 1445y
WP .

23.6 AR (Western blotting ) Kl 9 5 20 21 AMPK
SIRTIZE [F1FRIE  RIPAZAH K BRUHT 5 B 55 40 2V 5 % , BCA
SE T o SDSTE M BR M BE I FL VK, S5 A58, 354 PAT , s e —BL (TBST
VA 00 59 I RE 2 5 , B R Ak 25 1 1 I TBS TV AR 19 5% BSA )
4 CIFE LT, HTBSTTE R IR T W EFE R L 2R3, 5 min/iK .
¥ HUHTBSTHIRES 000175, Z iR FIFH 30 minf5YE31K . /8
BRI, BLUF , A S I R I R B 5 8 R R T
SHIER o Image JERAFoM T 51 IR BE AL

2.3.7 Real-time PCRZHiM 45 20 K R O S AMPK . STRT1 2
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HFE  MIRIRAZ P EEIRNAJE R AR EIcDNA, LLcDNA
SR, $ETTHE IR E 3R B qPCRE 4, DAL AT
real-time PCRARIEY IR, 3 222 RQIA

24 %itFEgk WAFAFSPSS 30.0.GraphPadPrism10.1.0.
Tmage J.Image ScopeZtit skt K& Fr, it Bk < 44
b2 (xas )RR , ZULR] HWECR SRR J5 225007, 79
2 18] FL R T Tukey K36 P<0.05 0 25 A8 Hii 2778 5L,

3 & R

3.1 BSJPH XDORK AR M Hra  KEIEHRZIEH
WIZ94~5 d, WAL , BT 20 MR B e W 4 SIS A BTG
JAARAE (=3 )T TR (=6 d), $7R K R85
WIZE L . T ABSIPy FIPG 24 25 Nl T 05 , K B 3 1 R b ik
REIERRAE (LD

| E‘u
T e Byl S A
B 1 XERIEEERE(GIEMSA,x4)

3.2 BSJP# #DORK Re i FFSH.LH.E,. AMHZK -F #9 % v
SIEH A s, B A RN E FSH X LHACE .35 1T+ (B,
AMHZK- 22 T RE(P<0.01) . SHAIA LS, 42 TS L 45
25 2 20K BRUFSH & LH K 7 8 2 B AR VB, B AMH K- 18 2 7
= (P<0.01).(I31)

£ 1 HBAKRIME FSH.LHE, AMH K EELE  (xs)
ikl n A& mgkgd)] FSH(mIUML) LHAmIUmL) E/(pgml)  AMH/(nglL)

FEE 10 045£000  047:004  106£008 1.10£006
BHE 10 106£008  1042011° 0432007 0442007
Fidsd 100 02M 057£000  058006°  087£0.07 061003
BSIPERAL 10 6430 081£007  08420.10° 058009 0.60£0.10"
BSIPEEA 10 12850 063£006° 062009 081009 0.82£0.08"

5 ER AR 0 P<0.01; 5 AR 48 4L, P<0.01
3.3 BSIPH ADORK R IP £ 4589 %vh  1EF 4R RN
SERG R WL HEOIE , B NI R T IR B R WL, B AR
V¥ 5 2L £ 45 0 T AT o R 7R 2 K B 9 5545 9 11 S 35 L, A A
o LK AN Te /Dt I I, O ) S 4 SR i L P 24
ZH K BRSO3 B s Oy B S A A, PR o B B 0
b 18] BT 2 BTV M o 22 h 2 T IR R BROP ST ey — B 12
JERIPRIZ. , BSTP e T 2 K BRI LR 25 3 o B 4, T P oK
ﬂll’%ﬁiﬁlﬂ?ﬂ,%ﬁﬁﬂ?@ﬁ%ﬁﬁéﬁiﬂﬁﬁiﬂé‘ﬁno( ‘

- T =

‘Eﬁéﬂ ERIZ [EEEN SJP%EéE ‘ BSJP;%E@EM
2 FAARMNEALFERS(HE $8,x100)
34 BSJPFADORK R LM FATPA SW¥m  SHIF
B LU R 2 R RATPACT W 20 (P<0.01) 5 S RIZH
L, Vzh4l \BSIPAF Al BSIPE A R BT 105 ATPEI T+
5 (P<0.058 P<0.01) . (1L.5£2)

F2 BAKRRIPHEMAR ATP SELLE

(x5, pmol/g)

20531 n /[ mg/(kg-d)] ATP
IEHA 10 117.46+6.53
A2 10 59.89:+4.64"
[ 10 0.204 76.46+4.15¢
BSJPAE A 10 6.430 79.63+4.29"
BSJPRi A 10 12.850 98.75+5.08"

E 5 R F LR, P<0.01; 5 AL A 41 b 4R, " P<0.05,°P<
0.01.
3.5 BSIPZMDORK R IF L LALFAMPKE G Rk ti¥h 5
IEH A H A ARV R FRAMPK 2 H BH Mk MR (P<0.01) 5
LSRRI H A, BSIPAE i 40 K BSIPRT 41 K FLAMPK 2R FH 3%
IRIKE T (P<0.01) , T PE 25 41 K FRAMPK &R [ 28 36 ) 22
SEGTFER L (P>0.05) . (WLFE3 E3)

x3 BEAARIPEHALR AMPK BAFRIKKELLE (rss)
2151 n FaE/[mg/ (kg d)] AMPK
IEHH 10 9.25+0.75
A2 10 3.05+1.02°
[EEE 10 0.204 3.70+1.41
BSJPAE A 10 6.430 5.70+1.43"
BSIPE =4 10 12.850 8.25+0.60"

BSJPA 4]
3 FAKRIVEMALRH AMPK PRERIZER
(R FE,x200)
3.6 BSJPZ *TDORK & 97 £ 48 4% F# AMPK .SIRT1 & & % i&
e IR AR, BRI ZH K BUOH S AMPK X SIRT17E
FERIKH B T (P<0.01) . SHEHIT HLER, P25 40 FIBSTP
i 21 K FAMPK RISIRT1 26 A #3534 B 5 (P<0.01),
BSIPF 20 K FRAMPK AR 1 3R35H T 7t ( P<0.05) I SIRT1
EARBEFTRIEEL(P>0.05). (IL%4 . &4)
F4 BAKXRIPEAL R AMPK.SIRT1 T B FiEHIZ0E

(xs)

4151 n FHMmg/(kg'd)] AMPK/B -actin  SIRT1/P -actin
E#H4A 10 1.03£002 099003
TR 10 0.19£0.01*  0.35+0.09°
[T 10 0.204 0.41+0.05  0.93+0.04"
BSIP4ERA 10 6.430 033005  031£0.07
BSIPEEA 10 12850 0.71£0.13"  0.84+0.01"

E 5 B AILE P01 5 AR AR P P<0.01,°P<0.05,
1P50.05,
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BSJPrR 4 10 12.850 0.75£0.08 0.66+0.11¢
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