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[ABSTRACT] Objective To observe and compare the effects of different concentrations of
cyclophosphamide (CTX) in inducing premature ovarian insufficiency (POIl) model in mice and investigate

[E2RE]| EXBARZESEERNFELNE “SIRTS IKE FOX03a £ Z B LR IPIIB AR R SR M RENER L EINENEER S RIHZRR
BT e (82204698)

[E—1EE] REE(1989—), B L, FEWIW, ARAE: QAR P HHEZRIGKREF. E-mail:gl890925@ccmu.edu.cn

[BEIEE] KT (1969—), &, F+ BIEERBH, ARHF B :EA-RHIGRZ S, E-mail:xueyan625@ccmu.edu.cno ORCID: 0009-0007-6631-
9363;
B RR(1965—) , % fRE, EEEIT, HRAE : ARG KRZGSE . E-mail : fengxin1115@ccmu.edu.cn. ORCID: 0000-0002-6296-
0321



404

LR S LR E S Laboratory Animal and Comparative Medicine

the mechanism of injury. Methods Thirty-two 6~8-week-old female C57BL/6J mice were randomly divided
into four groups (n=8 per group) using a weight-based block randomization method. The POl model was
established via a single intraperitoneal injection of 75 mg/kg cyclophosphamide (CTX), 120 mg/kg CTX, 120
mg/kg CTX + 12 mg/kg Busulfan, or an equivalent volume of normal saline (control). Ovarian coefficients,
serum estradiol (E,) and follicle-stimulating hormone (FSH) levels were measured. Western blotting was
performed to assess changes in ovarian expression levels of NAD-dependent deacetylase sirtuin-5 (SIRT5)
and forkhead box O3a (FOXO3a) under different modeling conditions. After determining the optimal CTX
concentration for modeling, an additional forty 6~8-week-old femal C57BL/6J mice were randomly divided
into five groups (n=8 per group) using a weight-based block randomization method: saline control, 120 mg/kg
CTX sampling at 1, 2, 7, or 14 days after modeling. Western blotting was used to evaluate temporal changes
of ovarian SIRT5 and FOXO3a protein expression. Results Compared with the saline control, all
concentrations of CTX (75 mg/kg CTX, 120 mg/kg CTX) and 120 mg/kg CTX + 12 mg/kg Busulfan induced POI
injury in mice. The 120 mg/kg CTX group exhibited smaller changes in ovarian coefficients (P<0.001) and E,
levels (P<0.05), whereas the 120 mg/kg CTX + 12 mg/kg Busulfan group showed rough and reduced luster
fur, sluggish response and was in the worst state. Compared with the saline control group, FOXO3a
expression was significantly down-regulated (P<0.05), while SIRT5 remained unchanged in the 75 mg/kg
CTX group (P>0.05). In contrast, both SIRT5 (P<0.05) and FOXO3a (P<0.05) were significantly down-
regulated in the 120 mg/kg CTX group. Further analysis revealed that on day 2 and 7 after 120 mg/kg CTX
modeling, the expressions of SIRT5 (P<0.01) and FOX0O3a (P<0.001) were significantly down-regulated, with
the largest decrease observed on day 7 (SIRT5, P<0.000 1; FOXO3a, P<0.000 1). Conclusion Ovarian injury
in the POl model induced by 120 mg/kg CTX is milder than that in the POl model induced by 75 mg/kg CTX.
Moreover, the expression changes of SIRTS and FOXO3a are most significant on day 7 after modeling
induced by 120 mg/kg CTX, which may be related to the inhibition of the SIRT5-FOXO3a signaling pathway.
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Figure 1 Ovarian coefficients and changes of serum hormone levels in mice on day 7 after modeling with CTX or CTX+
Busulfan
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Figure 2 Expressions of SIRT5 and FOXO3a in ovarian tissues on day 7 after modeling with different concentrations of CTX

and CTX+Busulfan
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modeling; C and G, The expression of FOXO3a and SIRT5 on day 7 after modeling; D and H, The expression of FOXO3a and SIRT5 on day 14
after modeling; |, Western blot results of FOXO3a and SIRT5 on day 1 after modeling; J, Western blot results of FOXO3a and SIRT5 on day 2
after modeling; K, Western blot results of FOXO3a and SIRT5 on day 7 after modeling; L, Western blot results of FOXO3a and SIRT5 on day
14 after modeling. Compared with Ctl (n=5), **P<0.01, **P<0.001, ****P<0.000 1.

B 3 120 mg/kg CTX SR A RIRY &) /5 /) EA SR R 4R 4R SIRT5 1 FOXO03a Rix Z L 1EiR

Figure 3 Expression of SIRT5 and FOXO3a in mouse ovarian tissue at different times after 120 mg/kg CTX modeling

RN Y cTX B nTE SR EER  FEERAk R A PSR SIRTS fTFOX03a A 2E
PEHARES &, SURAaptH IS, BRIREBRAN e —ERE BT ONERA ARG . ARFFFLERT
AT P BRATATACIR AR, ECTXES/NR R BP0 7 R[F CTX IR EE B AN F A (]
POI B, SRBE DTG A W B (L fg 2 W/INERDHEE SIRTS #1FOX03a 25 HRIA RSN, 45
(superoxide dismutase 2, SOD2) FHATRIE ), EGH B R B 120 mg/kg CTX A0 120 mg/kg CTX+12 mgrkg
FRME, IURME DS E R A AR, Busulfan &85, FOXO03a F1SIRTS ik 5% N,
Y1 o SIRTS mRNA FIEE KRR S MR 75 mgkg CTX &S, FOXO03a #iAE & T, M
JFigt P FOXO3a o/ NI H —FlARER BN 51587 , SIRTS RIAR NS, HERESIHFE L. HIL,
BOBRIt A S L S BN AT . DIRE DN R HA JG2ELL 120 me/kg CTX BN EZIERIREE, #H—20E%
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CTX iE M55, SIRTS F11 FOX03a 7 2 [ it 8] () 2% Ak #
A, 25 RSS2 F1 7 KAY FOXO03a F1SIRTS 28
BACEE R E TR, HAESE 7 RN REAKERIR: i
ISR E S 14 RAYSIRTS B 3RX N BTG BEHEER,
M FOX03a3kiA L], EEMFF3RA SIRT5-FOX03afE
Y N SR R Ay B oA EE BT ER P,
SIRTS j& it 75 2. B Ak FOX03a fig 37 EL 75 40 f A% 19
£, FEGIEES (soD2) &M, S 5MiubiE ik
B R R 20200 TR, R AT I CTX 3 i A0 o
SIRT5-FOXO3a i 175 S MM RIAE PO AL FE T
WA E EE

AR FRWAFE—ERARRE, WESH CTX ERE
&, iz CTX 755/ PO A () 40 41 FREF 53 F 4R
FERLE (W1SOD25EAEIES Y1) 78 ANEIREE CTX 5
S PO 7= A 22 e s I B LR B 14 CTX
75 SN POL Y 73 FAHLHIE T AR i — A 7T HfE

gk bRk, ARHREZEG T AEVRE CTX 5 S POL
B/NERARAL, R BRT5 melkg PA RIS B CTX #A] i
BE, H 120 mg/kg CTX /NG PRSI E, 3R SN
/N, HE—B SRR SIRTS-FOX03a 8 % A B8 2 CTX
75 POLIA R BB EL 5y FHLH < —, X NEHA CTX Ak
775 SO SRR B SO A 2% I S e 2 242
BRI RS
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