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HE . BB KT SIRTI AR EZ RN R P ey kk T, ik #®A 30 RFFRSD XK AT
&, 2T 6. 120 24, 48 B 72 AR AL, 3 RAPUERKSATAR TS LR, KA AR LR
BR R e ikt BB (GSH-Px ) &, R Fe' EREbM BREAAE S (T-AOC), KA BEE LIz
RIS (ELISA) #mlfe i PAR R E (LH), 429728 % (FSH ), #=8 (E,) KF, bLFBHRENEL
WRUBBLEMARGEFERE, RAENZLT TR L (qQRT-PCR ) #7 SIRT1 mRNA, %Z458
A3 EH ] SIRT1 &G KPR 56,12 % 48 A 1,48 Fo 72 ¥ R fo & GSH-Px A2 T-AOC K-F FH(P <
0.05), 72 &l GSH-Px 55 48 b4k, £ F A %5 E L (P <0.05), 48 A T-AOC 5 12 Bk, Z/A %5
FL (P<0.05), 56, 12 % 48 FbE, 48 #= 72 ¥R i FSH A= LH KT+ & (P <0.05), 72 F} FSH #= LH
KT 48 ik, ZFA % FEL (P <0.05), 48 Fo 72 B R fn ik E, K-FRHEAK, 124224 A E, KT 5
48 FILEL, 2 F A% FE L (P <0.05),72 A E, KF 5 & Larks, £ 7R %31 E L (P <0.05), MARTEMGREK,
W R IP L SIRTI AR ZH AR, 48 A2 72 A5 6, 12 & 24 J& SIRTI mRNA Jb&, £ZFA4%it5FEL (P<0.05),
48 272 15 6 A= 12 J] SIRT1 FGK-F e, ZFA%TFESL (P<0.05), 72 A5 6. 12 & 24 J& SIRT1 & &
RFER, ZFAGITFEL (P<0.05), 48 FMRIP LML ABIN0IE %, FihFe BB L F IR Y, ARA
T ZRRE . 72 FSERIP EA RN R38 %, RSB A F IR Ry, STaBtminm ), d
FIANEC, LRI PR T WK Z 878, 200 R R 6941, 2510 R AE R AR E I, GSH-Px f» T-AOC &k T %,
Mg E S F AL, 97 E SIRTI mRNA & fo G KRB AR, 97 £ BiBAL,

K RE AR, Sprague—Dawley ; g ; AR
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Expressional alteration of SIRT] in ovarian of aging rats*
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Abstract: Objective To investigate the expression changes of SIRT! gene in ovary of aging female rats.
Methods A total of 50 SD female rats were raised and sacrificed at 6, 12, 24, 48 and 72 weeks. Weigh were
recorded every 3 days. The GSH-Px activity and T-AOC were determined by dithio dinitrobenzoic acid method
and Fe" reduction method, respectively. Serum levels of LH, FSH and E, were detected by ELISA. Morphological
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changes of ovarian tissue were observed by light microscopy. Expression of SIRT1 was detected by qPCR

and immunohistochemistry. Results Serum levels of GSH-Px, T-AOC and E, in female rats were decreased

significantly along with aging (P < 0.05), and statistically significant difference among various time point was
observed in terms of GSH-Px, T-AOC and E, (P < 0.05). Circulating levels of FSH and LH were upregulated

obviously along with aging (P < 0.05), and statistically significant difference among various time points were

witnessed in terms of FSH and LH. With the prolongation of time, both protein and mRNA levels of SIRTI gene

in female ovarian were downregulated gradually , and statistical significance was obtained among various time

points (P < 0.05). At the time point of 48 weeks, increased atresia follicles and decreased amount of luteal and

developmental follicles as well as lipid droplets were observed in female ovarian tissue. Conclusions Aging

ovary is manifested with decrease in GSH-Px and T-AOC as well as sexual hormone disorder, which may be

mediated through downregulation of SIRT1 expression.
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RN AE A A 0 B ik A rp— i i 1 ) 4
41 WEIRfTHMA, HRENRIE SR, WEhEA T
BB SR R . BRI, =R
DR ES S AR A S IR S G ATIE Y AUE G
SIRTI J&—Fp R FF I, Z I 1A S f B LA S
e, S50 552 n A MR s f .
W5 kI, SIRTI HATBEE MM DNA $iffi . fEK 7
fir . PrAACSEER, ZEEARRISSR A T R A M A7 T
IR B AE K AN 7 Ay B RBCR 7 AL O S
RAFEHENGE Z—, AR BN AU 5T
REVGE M BN 2, e B op S A T A 4%
FEAEH ", ARSI ST A SRR M R, il
WM AT . AR PR KRR, Ik
— LA N L SIRTT FE N FRIANG O, f#HT SIRTI FE5P
HIRETVER . OB 2 e D S AR BT
ST, G IR IR ST RE LI R A= R BE ) e 1
29I R AT SN A R

1 MRS

1.1

L1 #t 30 15 SRS TESL SD MEPER BT SN BE
FERZgh s e fit, iS50 [SCXK (85 ) 2012-
00017 ).

112 EBMEARA TS000Y BHEFRF (FH
XU L5 AT R B3 U IAALAS ), FA1204B
S Hr R C RiRS B R LR 2 AUER A RA A ),
Olympus X H G B ( BARE L Ttk
), TCL-16M g &5 8RB L AL CRUVIIES L
PULEFABRA ] ), —-80°CUKAE ( HA Sanyo A7) ), &
e H Bt E AL ( glutathione peroxidase, GSH-Px ),
SPTEAMLRE 71 (total-anti—oxidation capacity, T-AOC )

O & (R st TREESERT ), SIRTI ik (X
I TEAEY) TREA AR, B Z (luteotropic
hormone, LH). & B ¥ ¥ & ( follicle—stimulating
hormone, FSH ). M — ¥ ( Estradiol, E,) {7 & ( 1
BBV EYI ARG RA T ), S5O0 E 7 R4 Hi5E
JZ I ( quantitative real-time polymerase chain reaction,
qRT-PCR) (Jb = & EEMFARARLAF ), Trizol
R & (RERAEYTRARATR ). 51975 H
Primer 3 %11, FIIER ARG M.

1.2 Fik

121 Az WA Y BRI, RS
S seE s Y, RETE 4 MY T3 ~ 5%,
12 JAMS T 10 ~ 122,24 JAHIST 18 ~ 20 %, 48 JA
M T35 ~ 40 %, 72 M T 50 ~ 552, 72 J#
B R BB AR . DA SEH s E B 2 6 12,
24, 48 K72 JRASR, TR EIBH 109% /K& B
JERE, JRCEhPKEIMALSE 6 HOMERL. MCH B S A BR IERT
SRR DT FNEE 4R 2L, DRAR T 3R IR, A — B
HURGH I 2 80 CUKARTR R IR T, 3 — Mo 52
P2 B PR 5E -

122 skEalE B3RP LE (8:00~10:00) H
HL 1R R R AT PR E D 5%

12,3 FAokFAm BEEHKEULL, 3 500 r/min B0
10 min 7325 L35 R PR A7 25 o SR ] AR i ik
AR A I GSH=-Px {5 P 5 SR ] Fe™ 38 Jit v A6 )
T-AOC, J™H&$% M iaGR G U I A5 AP SR e S 5

124 e BRI, PR 5 B St
FIEIMHK 8 ~ 10 ml, 3 500 r/min B.L> 10 min, 735
(L3 T Epp 1535, BT -20°CravkAah A4
ML 37 °C LA IR K I 88 PR R, SR ELISA 34
R 3% g LH, FSH., E, KF, P44 BRI ik
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1.2.5 gqRT—PCR #& ] 97 £ 28 2% ¥ SIRT1 mRNA &
BT g GRE LU Trizol 157, ARIEIRF i A
PHERESRIR DN 20 RNA, S T3E R B 19 F e
. cDNA JUVAIKZ : B RNA #E444 2.5 w1, Random
primer 1 w1, 2 xES Reaction Mix 10 w1, Enzyme Mix
1 w1, gDNA Remover 1 1, fINJeEE K 2 B4R FR 20 wlo
PCR VAR FR : 45 PCR RV H BTNt RNA 1Y &
2 1.8 wl, IERIFGIH4 0.5 pl, Green qPCR Super
Mix 10 pl, JNJGHEEK 2= BRI 20 wlo SR &4 -
94 CTIAEME: 30 s, 94°CAMES s, 45°CiIRk 155, 72C
A 105, 345 ANFEIR. SIRTI PCR 434 45 538 1f
PCR G55 1Y Ct (B GG B AR X & &= 50 0. 514
Feo I 1.

&1 5¥F5
S Eik7)E2 B /bp
SIRTI  1E[: 5'-AGGGAACCTCTGCCTCATCTAC-3'
JZI]: 5'-GGCATACTCGCCACCTAACCT-3' .
B -actin 1E]: 5'-GGAGATTACTGCCCTGGCTCCTA-3'
162

) : 5'-GACTCATCGTACTCCTGCTTGCTG-3'

12,6 9% 4 4L 3 k4l 9P £ 48 4% SIRT1 & 9
SEFEMERUS , SO —MIEN L, STEIBA 10%
e e, FRERRSEE, AERMI
B/ mmx 1 mmx 1 mm Z24 B EAL, AEEA
W, YR, Sl Sk I PS40 21 SIRT1 2
FRIATEN . SIRTL & HE A TApadE b, BRI
MG (B AR, RN RARE A IR 7R
ST, BRI R BEPLI S SR, A AN IE T
100 248 rp BHPE 20 AL 40 L (B 20 B g/ S 4t i
0,
127 WLEIp LM LumI A AFEMERUE, TGEER
TMERE, SZRPREEREE 3 d 5, W .
WK, AESEIE . U1, HE Jefh. e s T
SRON A L LE G IO 2R
1.3 SHit=FH*E

BAES>HT R SPSS 22.0 G4k, THRE R
B = bR (xxs) Fon, fFEIESE HIT 251
B, ZH BCR RN R T 2500, #E—2nmm
FEBeR ] LSD—t #53, P <0.05 2 SA G775 L,

2 H#HR

21 AERERERAET

WERRIATE 6, 12,24 .48 K 72 J& 431k (178.167 +
11.957 ). (236.833 + 14.580 ). (303.667 = 13.171 ),
(334.850 £ 10.504 ) M (346.500 +5.541 ) g, Bfizs T
FOREL: , W BRI B I ( F =223.470, P =0.000 ),
B 48 5 72 A b2 R g i L (P >0.05), H
L[] G G LR 22 S YA G2 i (P <0.05 ),
W 1.

400 1 1)2)3)1)2)3)

300 1

200 A

IR /g

100 4

6 12F 24 48F 2R

1) 56 JE, P<0.05; 2) 5 12 A, P<0.05; 3) 5
24 JHLbEE, P <0.05

1 BRESAKREEELER

(n=6, x+s)

2.2 AEIRE SR EHAKFETL

W BRI 5 GSH-Px 7E 6., 12, 24, 48 }x 72 &
FBEKF I, ZRA5FE X (F=19471, P=
0.000), 6. 12} 24 J&LbAL, MERIMYE GSH-Px 25570
it (P >0.05 ),48 F172 JEME UM GSH-Px %4 6.,
12 Je 24 JETR I, 72 JRIERUMYS GSH-Px 5 48 J& LLA
ZRAGIEE X (P<0.05),

WERLUMIE T-AOC 7E 6. 12, 24, 48 I 72 JHA ik
K- Leg, 2R A G S (F =6.518,P =0.001),6.
12 Je 24 J LA, MERINTE T-AOC 25 g it 5 X
(P>0.05), 48 F1 72 JAlME R T-AOC FFER 6. 12
K24 J8 (P<0.05), H 12548 Ht#, 2544511
FRS (P<0.05), 72 FAMERLE T-AOC 5 6, 12 }
24 B EF AT E L (P<0.05), W& 2,

2.3 AEIRE SR EHETH

EFR MLY% FSH AN LH 7€ 6. 12, 24, 48 ) 72 i3k
MK, 2R A% ERE L (F=73.421 F1 28.503,
¥IP=0.000), 6, 12 J 24 J& Hed, MR MG FSH A
LH Z5 1852 (P >0.05), 48 f172 A% 6. 12
K 24 TR (P<0.05), H 48 5 72 FHE:, 2565
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*2 FEREEERINE GSH-Px #1 T-AOC Lk

(n=6, u/ml, x+s)

6 & 1147.817 +127.535 19.583 + 1.876
12 4 1106.050 + 112.249 20.500 +2.127"
24 J# 1180.017 + 109.772 19.367 +2.351
48 J& 922.983 + 100.187° 17.533 £ 1.226
72 J& 714.150 + 87.460" %' 15.783 + 1.139"

®3 AERE SR MFENEKRELR

(n=6, xx+s)

6 A 10.367 = 1.447 2917 +0.376 135.371 + 18.284
12 4 10.200 + 0.815 3.067£0.339  141.765 = 13.423"
24 J#] 10.283 + 1.375 2.633 £ 0.301 144.473 + 15.35"
48 4 14.933 £1.122°  3.667 +0.539" 120.069 + 17.885

72 JH 21433 +£1.976"7 5217+0.694"7 69.374 + 14.431">

W 1) 548 JBbE:, P<0.05; 2) 56, 12 J% 24 JH L%k,
P <0.05

THEE L (P <0.05).

W B B, 7E 6. 12, 24, 48 J 72 A FRBKF
H#, ZRAGIEEN (F=22.579, P=0.000), 6.
12 K 24 JFIMERINTY E, Bt e, 258t FE X
(P>0.05), 48 Fi1 72 JEME FRUMYE E, Z#EI%, 48 JH5
12 #1224 JH RS, 2276850248 X (P <0.05), 72 4
&AW, ZREGITEX (P<0.05). W#E 3.,
2.4 FEEESERIPE SIRTT mRNA fiE 5K

WE B B 55 STIRT1 mRNA 7E 6. 12, 24, 48 & 72
JAFRBAE i, ZRAZIFE L (F=56.271, P=
0.000), HEFONE SIRTT mRNA ZWikEA%, 24 5 6 J&
A ERAG X (P<0.05), 48 A1 72 JA 544
i, 25 A%ITEEX (P<0.05), W4,

B BP EL SIRT1 B HAE 6. 12, 24, 48 L 72 A

TE: 1) 548 JLbEL, P<0.05; 2) 56, 12 % 24 JLLE:, P<
0.05

FTRAKF L, ZREHIT¥E L (F=6.556, P=
0.001),48 JE 5 6 1 12 L Z R A GiT#E L (P<
0.05), 72 A5 6. 12 F1 24 JA A4 3H Giit2fam X
(P<0.05) (W3 4), AL #4RILA 2,

*4 TREIEHESBER SIRT1 mRNA F1E Ak LR

(n=6, x+s)

6 J& 0.973 + 0.058 49.167 £ 8.110
124 0.952 + 0.030 51.333 +7.789
24 J# 0.913 +0.067" 44.833 +4.977
48 JH 0.767 + 0.096" %>’ 39.333 £5.391"%
72 JH 0.614 +0.047"%" 34.833 £5.776"%”

H: 1) 56 i, P<0.05; 2) 512 ALE, P<0.05;
3) 524 FLLE:, P<0.05

6 Ji 128

24 J#

48 i
2 AERESMERIVE SIRT1 FRikKF

72 J
(HE x 200)
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LRI, & SIRTI FER7E 2 MR 0 48 rh ik 224k

2.5 A[EIEE SR IPEALRRETH

5 HSF [E) 5T M BRL O LA UL A DL 28 455 . K I 45 A%
GRS AR I B, e R T 6. 12 ) 24 JF]
B SR L ANEERTE AR DI 7%, mT LA By, B3
U A LT SO, T UL O BN P AR AL . B )
FER, 48 FEIMERON A 6, 12 K 24 JtbEs, M

BN L, FEARRE YR E IR, AL T
WL SRR . 72 T B LA 4P B T I ] S 2
BRI SR UL B s, B9 R 200 e/
HEBIFA, LR WA AR, S
FRIE. UWLIE 3,

48 J

B3 A[EIATiE SR IR R A R R

3 itig

WA mmE s P A R R R, FORASEAS
AR SRR AR, SRERI5 Y. AET
TAEH ST UL B A B ORI LM 2, iR
O, OREE N S ORI O M . A
PRI . S . AR S AL LA S AR A T B R A KU s
ATV R, BHEVRE S, RER It
FEDIREA B AR R " A S E ShA G B, 48
FAMERRIE AR, H 72 SR E R AR, A
SIRLER R, B FFRIRI AR , B A g
hn, H 48 Fi 72 FAMERUAE & T A2, HOUIE—A
MM B IIRE, P2 K0 FHLH )
S, H, ARSI A RS Y ARSI
G IR, B SRR R A AR, BT GSH-Px
I T-AOC K FREAR, A HEBT LA E i, PLk
WIS &4 T B B AR

YRS I AR A L AR, R AT ORI
HIARWTHAES | DP A2 DIREAY T . HALHIE IR

72 J

(HE x 200)

WA, SO N, #F—2P o
HOM E, KPR RS —RAIRI ", IR B3
B, MEMER R AH R RTER , FLE R Re e
UYLk E . . HEBR, FLIRELMAEAE A K
MEF "0 ARSLIBEER R, AR, MR
M35 E, SRS, AR A s (505 FSH A
LH K- Fh s[RI A S 36 1 S0 FRESE it — 20 R,
HfE ST 5520 2 i 4 1o R B P BBy B a2, A
PR T AT, Rk i, HEFIms
1, AZURIAT WK EARTH , ] I RHIE
SR EPNRR R R S A G AR
PR ACIERE S T, SN RR IR AE . IR
FEIK SIRTI R E N A= D5 MR, SIRTI 52
VAT AR B R — A RN, FEVR RN R
ik AT AR A R T R AR
SIRTI WABARZHIYE EA Y IIRE, iES 55N
sk . DNA il BOiEE AR 55— R 500 4
JurGsh, HAK NAD™ 28R 11 25 S WAL SIRTT 724
WA, b S Ay AR A A OGN )
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5B SIRTI i 54 TG AU [ A A S Y
KF, PIEHH T LA AR A R A R e vk B i
FEVER . EAMIFIEARGE , SIRTI JE B/ N AREAE T
[Fi] Fof e 30 L B0 K B B SZ A A B iR
ARSLIGEE I o, Bl A ) ) 2E K FROP SR SIRTT A
R FACTREAL, R R I B 55, IR
W S B ARAE, RBA SIRTI FE LW il R 450
HIAE A D RE T A AN AT S E R

ARG BT ] AR U, RIAE
I FRUPA B B R B8, BB KRR A LA Y 5
IR I B RIA R MR N R, Bl
LA SIRTI #E 3 2 MERR IR SEFBREA%, HEWr SIRTT
AR RO A DR 8 b R E SRR . R
SRl R FHARSEF ARG SIRTT &R 76 AL & 75 WM SiE
SRR S R E— 2B
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