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Preventive effects of Zuogui Pills and Yougui Pills on ovarian aging of premature
ovarian failure mice
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(1. Mudanjiang Medical University, Mudanjiang 157011, China; 2. Hongqi Hospital of Mudanjiang Medical University, Mudanjiang 157011, China)

ABSTRACT : AIM To research the effects of Zuogui Pills and Yougui Pills on ovarian function and silence regu-
latory proteins ( SIRTs) expression of aging mice. METHODS  Forty-eight C57BL/6 mice were randomly divided
into four group [ Normal, model (normal saline) , Zuogui Pills and Yougui Pills groups]. Premature ovarian fail-
ure model was established by intraperitoneal injection of cyclophosphamide. After being administered for eight
weeks, follicle counts, serum luteinizing hormone ( LH) , follicle-stimulating hormone ( FSH) , anti-mullerian hor-
mone (AMH) , inhibin B (INHB) were used to evaluate the ovarian function. RT-PCR and Western blot were
used to test the ovarian expression of SIRTs mRNA and protein, respectively. RESULTS Follicle counts, serum
AMH, INHB and ovarian expression of SIRT1 and SIRT3 of mice in the model group were significantly lower than
those of the normal group, serum LH and FSH of mice in the model group were significantly higher than those of the
normal group. Follicle counts, serum AMH, INHB and ovarian expression of SIRT1 of mice in Zuogui Pills and
Yougui Pills group were significantly higher than those in the model group; serum LH and FSH of mice in Zuogui
Pills and Yougui Pills groups were significantly lower than those in the model group. Primordial follicle count of
Yougui Pills group was significantly higher than that of Zuogui Pills group. CONCLUSION Zuogui Pills and
Yougui Pills show significant antiaging effects in premature ovarian failure mice, which may be mediated by the up-

regulation of ovarian SIRTI.
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B S5 2 LA R Y6 45 /b DR A 55 D e
IREE A s i A B B R FE . DOER A T AR
(sirtuins, SIRTs), fu4% SIRTL ~7, TEfAEWY) Kol
WKW 20040, S04 T, seE R
WEGZMAETREAS A X . K, SIRTL,
2. 3.5, 6 CEMFLS Y EHULSIA R I
SRS W], SIRTs 45 00 51 36k B M,
SIRTI & [ R vl S 80P SR A H AR

AFNAA AL AR (RE2R), &%
GAMNEPURE DT 2, 2 FhOT A IOT AR Z A Z
Kb SCHRIRAE, % X AR O B B BB AL
K597 . P S B % ( premature ovarian failure,
POF) " 4 B 45 1 0. B AT I o
FEVAAURS 2 2 /N BUE S 35 05 A R v . 4R
M, HAFCT HyiEE, JLHEH POF /EHIHL
RIS 2 4 vh T AR O . G T ZE X
SIRTs ik 52 i A7 18, PR PRATZH >R ] POF
/INEUBIFSE — 5 X 2/ INBL DI ST E B D £ SIRTs 3%
IKAEENR , 22 VA JURN AT H ALAE POF 58 i) vy
PR 2R
1 5
L1 52334y SPF MEME CSTBL/6 /NER, 8 )4
%, RBTE 16 ~19 g, 14 B dbat4Eil AL Sc 10 5h )
HARAR A A (HH# U5 SCXK [ 5] 2012-
0001) , FAFRIREE. 24 ~25 C, {BJE 50% ~60% ,
12 h/12 h BEEAEFE .

1.2 &, AAARE L (HhH 24 g,
Wgh 12 g, 21 12 g, Mifd 7 12 g, INZEH
12 g JIAFMES g0 bR 12 g REME 12 g, i
5 720150617) 5 A7 VAL (AMEE 24 g, 1LZ5 12 g,
MIRT 12 g, INZRBE9 g, 221 12 g, BEAIK
12 g #ff12 g, 409 g, WEG6 g, T 6g,
5720150612 ) 5 Kb ilizy | il 22 5. Pl Ae B,
IORLA . RN . KD BRI . DR A1 I
il B 755 25 ROR Tl F R e VP BE 2R, AR B
2y R 4, BREG MR R IR 256, R 2
W, AR, HWORSE 6.3 g E2/mL 5
WM (35 [ Sigma 2 w]); SIRTI, 2, 3, 5,6
HH (B Abcam A7) 5 /INRBEAERE (lute-
inizing hormone, LH) . FEAil 500 il 3 & (follicle-
stimulating hormone, FSH) ., $i i #1 &M E (anti-
mullerian hormone, AMH) . Ll Z B (inhibin

B, INHB) ELISA i£#| & (2% [ Life Sciences 2
7)) ; Trizol iXF| (3 H Invitrogen /2 7] ) ; RT-PCR
A& (3£ Promega 227 ) ; OLYMPUS BX41 .
W (HARBRMREEAF) ; MR gERE (£
BioTrace A7) o
2 Fik
2.1 ##R /N A8 HEENL I NIE R A B
R . AEEILE AT T AL, B 12 B, %3
HR ik s A ek 7 57 O B R AR ( premature o-
varian failure, POF) "' FRBSHEERA T HERREL 22 vp
W (pH 7.4), B MR 550 5O 100 me/kg,
BEFS LA 10 mg/kg B HIE S 13K, 2005 2
Jl s TECHR2H I O AF IR FR B IR Hh 22 il (pH
7.4),

WL H R IR W A AR B A HE 2 T AR R
Ky VAR, GIEAHAFEB AT “1.27 WiFK
RO 31,5 o/kg ($RBRIZI B W) 5 NAR 25 25 57) i
B, MY TN 255 =R 3. 465 ¢/kg; FRIRAL/
AU B F IR & 18 ~27 g iH 5, R &
YT ARG 2550 7.7 ~ 1155 £%) . &HEH
MYy LR, HERZy 8 i, RIKGEREEE 24 h,
TR BEALER 6 HU/NR, WA ZBEALFE , HRIR) N 5
ST OWL T8, T 40 B BIE #50 J R 1 T D 82
A DIREIEHY, 5 BOSUN P ELH] T SIRTs mRNA Al
EHSAHENE,
2.2 dpieata WONEL, KERMEIAZL, =R T
10% FE/R ShARIE E , CEERBREINK, AMEEIE, 9L
MELEYI R (4 ), B8 10 5RER 1 5K, & Hzh¥
W2 skd) fr, B2 5Kk 5 60 C ik, HE
gefn, WAFEN R, 65 RS T U200
e, W4EELE 1 ( primordial follicle, PDF) |
2% B9 ¥ ( primary follicle, PMF) . ¥X 2% B i1
(secondary follicles, SDF) . ZEAREIHI (sinus folli-
cle, SNF) K400 #T (atresic follicle, ASF), &
Bij ik E52, AGHER R AN AL T B A BRI, BRI
THELAAE mm® GRS Z0 P I B0 T
2.3 P EMEESHREN BUNRIMK, B0 Bun
T#, SR ELISA 55 & AR 41 7] &5 130 B 5 /R
Elf LH, FSH, AMH, INHB &H &,
2.4 %k EF RT-PCR &0 2 9F £ 48 2% Sirts mR-
NA o9 ki BUAMDP R A GAFE & M. %3
Wk R PO E Bt RT-PCR 3250l 3 B HE20 41
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Sirtl . 2, 3.5, 6 mRNA B9k, W i BORE 5
JA Trizol 557 5] S #2 HUEL RNA, %% 5% <DNA
(3 uL RNA /10 pL W), BL2.5 pL &R =4
FHF RT-PCR, Sirt] 1F. 8514143 %4 5'-TAGC-
CTTGTCAGATAAGGAAGGA-3', 5'-ACAGCTTCACA
GTCAACTTTGT-3"; Sirt2 1E. Kl 514435 HJ 5'-
TGCGGAACTTATTCTCCCAGA-3', 5'-GAGAGCGAA
AGTCGGGGAT-3"; Sir3 1F. Kl 5144y 5k 5'-
ACCCAGTGGCATTCCAGAC-3', 5'-GGCTTGGGGTT-
GTGAAAGAAG-3"; Sirt5 1E. S I 51850 9 K 5'-
GCCATAGCCGAGTGTGAGAC-3'5'-CAACTCCACAA-
GAGGTAC ATCG-3'; Sirt6 1F . 814y 3Hk 5'-
CCCACGGAGTCTGGACCAT-3",5'-CTCTGCCAGTTT-
GTCCCTG-3', WM Gapdh fEAXTRR, TE. KIn]
21¥143 5k 5'-AGTCTAGGTGCCTGTGT3', 5'-GAG-
GACGCTGAAGTTCGTT-3', 95 °C i 25 ¥ 30 s,
95 C7A8PE 40 fEFR, 60 CiH Kk 30 s, 2 " yhEq
I3HT

2.5 Western blot &M 9p £ 48 4% SIRTs & & & F
= WA BRSO R R AR R A . 2% Gk 7
TR Western blot 429 5 51§20 41 SIRTs & 14
AR, BESINA PMSF il RIPA 5 (4 24/ 0, vk
WIEE 30 min, 4 °C F 12 000 t/min 250> 15 min,
B IEROIMA 0] TR E A& A w. &
17>k I SDS-PAGE HE 3K . il BR 241 4k = %, B-
Actin fE}NZ (1:1000), SIRTI, 2, 3.5, 6
BERBRESM A1 :8000, 1 :100, 1 : 500,
1:100, 1:100, MIABR S E bR L BTN
A IgG %% 30 min, PBST ¥ 3 %, ECL & {4 ik
WFE 5 min, RABERSUR RGEAT T

2.6 HEHRIA M B x£s Fox, KHISPSS
15.0 47 50 Mo A1) HL 3R FH #L R 2 ANOVA 43
Bro P<0.05 b2 B3, P<0.01 R
[TEN

3 #£R

3.1 mEAEL et A4 shYon g 4
RUGELIE 5 WL 1, POF i, #5120 /)N FRLBP £
LGN D IE H A KA 2 AL RROP i A
%, BBl K,

BT RO E s R0 1, AL
PDF. PMF, SDF., SNF ¥ @ (X FIE#H 4 (P <
0.01); ZE)F L4 PDF, PMF, SDF, SNF ¥ i 3
BT (P <0.05 5 P<0.01), H PDF,
SDF BZEM TIE#H4 (P<0.058 P<0.01); £
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1 FHAEDMIWEALAYF (HE, x100)
Fig. 1 Oarian specimens of different groups (HE, x100)

HRHESEFHTREZS (P>0.05), Hi
PDF B3 TA A4 (P <0.05), 4 H5hH) ASF
TwFEER (P>0.05), 4 REWLAFA. HA
Juxk POF /NER BRI % B BABGEE M, AR ALk
HAERIL T A3 AL,

®1 BAHYWPETHHOIMETE (/mm’, n=12)
Tab.1 Follicle counts in ovarian specimens from different

groups (/mm’, n=12)

ity IEH A T2 ZeV LA Eel =B
PDF  1.4+0.4*4 0.320.1 0.7=0.5*" 1.2£0.1*4
PMF 1.1+0.7* 0.5%0.2 0.920.7* 1.0£0.6*
SDF  2.6+0.3"4 0.5+0.4 1.8+0.9*% 2.1+0.5*
SNF 1.9+0.5*  0.8x0.4 1.7+0.4"™ 2.0£0.9*
ASF 0.4 0.1 0.3+0.1 0.5=x0.2 0.4 0.1

T SR E, TP <0.05," P <0.01; SIEW 4,
P <0.05, # P<0.01; S5ZAFMHLLK, 2P <0.05
3.2 PEMBESRFN KA/ RIME LH,
FSH, AMH, INHB &5 &l 25 5 W3k 2, #iAl
/N LH, FSH B & FIEH A (P <0.05),
AMH, INHB B FX FIEH 4 (P <0.05 5 P <
0.01), ZEVHJL, AAHJLA FSH, INHB A &5
ERATEZEERE (P>0.05), LH ¥ EEK T4
RIZH (P<0.05), BmFIE#4] (P<0.05); AMH
B TR (P <0.05), IRTIERH (P<
0.05), RUIZIFAL., A7 HALXT POF /N BP S At &
Uise A YMEEAEH, —# X LH, FSH, AMH, IN-
HB [ EH TR #E 257 (P >0.05),
3.3 $piEa4r Sis mRNA &3k £ % RT-PCR il
ALK 2, I 2 AT W, POF 35 A5 f5 DN 8L Sirel
K Sirt3 mRNA 235 1 2 AL (IEH 4 vs BRI,
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*£2 ZAZHWIMNE LH, FSH, AMH, INHB £5& (n=6)

Tab.2 Serum LH, FSH, AMH and INHB of mice from different groups (r =6)

Eitan IEH A FRIZH LA VeV =B R e
LH/(IU'L’I) 314.9 £57.2°* 544.8 £90. 1 401.6 +43.0** 392.1 +61.3**
FSH/(IU-L™") 7.5+£2.4" 11.3+1.6 8.3+2.9% 7.9£3.1"

AMH/ (ng-mL~") 6.1+2.6™ 2.5+0.4 4.4 +0.7" 4.7+1.8*
INHB/(mg-mL’l) 17.0 4.1~ 13.1+5.3 17.9 +2.3 " 18.5+4.6°

. SRR A, P <0.05, P <0.01; SIE#ALE, P <0.05

P<0.01), ZHMHAMAITIA Sirt] mRNA ik
KPREMRTIERFH (P<0.05), {HiE FREAIH
(P<0.05), ZH ML AL IE AL Sin3 mRNA 3£
AP RFEMTIE®EA (P<0.01), SHEAMHT

GApdh — Siptl  Sirt2  Sirt3  Sirt5  Sirt6

BEES (P>0.05), 45K AN POF AL
AT S HUN RIP L Sirel | Sirt3 mRNA 323K 1%,
ZEVAFUAAT I3 U AT i 2 4R S POF /N B BF 8 Sire]
mRNA F357/KF .

5 _IE'P%?E HAEAIA WAEPARA EAREAE

e o e =
> o oo o
N N A

Sirts mMRNAAE X F 1A &

[}
"

Sirtl Sirt2 Sirt3 Sirt5 Sirt6

B. &40 Sirts mMRNAFEXT R &

A& Sirts mRNAR Y6 & ERT-PCRE

T SHRLLHE, TP <0.05, 7 P<0.01; HIERAILE,"P<0.05,%P<0.01
2 REATWINE AL Sirts mRNA BT RIEE

Fig. 2 Relative expression of Sirts mRNA in ovarian tissues of different groups

3.4 9p$4a47 SIRTs Ha LS H 2 £7F % West-
ern blot LI B L4021 SIRTs 5 A &, 45%
W 3, HE 3R] U, POF 455 A4 20 B 8 2H 21 SIRT1 |
SIRT3 BEZFMLFIEHH (P <0.01), ZAHILLEA
JHALAL SIRTI A & A E R Em THEAA (P <

0.05), ZAFILRAVAILA SIRT2, 3, 5, 6 HEHE
AESHEMATREES (P>0.05), 451K
MM POF A5 280 nl 52 B0/ RUP 5L SIRT1 2 H &%
AEFEAC, Z2RUAA VAL B3 32 POF /N
IIEHL SIRTI FHH T A

IEHA HHA EBRAE ABPRA4A BMEFH BHEAME DOAEBFAR4E NABA4A
12 -
SIRT6
1.0 4 § %% %
il 7 |
SIRTS g | |
% 08 4 % % %
a L | L
SIRT3 Z 6 % % |
=o / i
B | % |
SIRT2 5 0.4 % | %
£ | '
g ’ | |
SIRTI 02 1 % Z Z
P-Actin SIRTI  SIRT2 SIRT3 SIRTS SIRT6
A SIRTsE H Western blot & B. & ASIRTsE MY &H &R

e SEMA I, TP <0.05, 7P <0.01; HIEWA L, TP <0.05
B3 FAYIMEALNSIRTs EEHEMNZTHEE (n=6)

Fig. 3 Relative contents of SIRTs protein in ovarian tissues of different groups (n =6)
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4 TTiERER

GRS RARS . BRI R . B B SN
P s 2 ER R 2R LAY ReR S, B
IS RE S-S 0B= RN 1N i N 7 RN i 2
Yt o, SR (n ALOX12, BRKSI) |
RIT 2 (AR EEmERE . 4 REAK (W
SIRTs, SOD) Sppfigtfis k", hESIA
iR A LR, SERAR. HE
BREs A G, RITE O IRy T AN E 2 s
Fa b2y, SIRTs S 4E R BN S 5 % it
IR FIRFE AR, SIRT1 BEAS AL E
WA . U S A% e, FEK UM S EH .
i Zhang %5 @ it 2 Fp POF BLRIBESE Bk, £
Fh SIRTs H SIRT1, 3, 6 ¥ 5N @& H B F
PRI

T2 SR FH PR Ik e £ 57 /N B POF A, fiff
TS, A 2 Rl AT )y 25 %F POF /)
SROPIETTEL . UP L% TI6E & SIRTs mRNA FlI2 [
FARMFM, T ~2 AT UL, EREE R S T
AL/ RO EOR Op S5 R ThRE . IR R 53
BRI IR 28 AR 1 {HR 9852 it RT-PCR Al
Western blot ¥EMF 57 7~ , U &L SIRTs X 241k ik e
(RAH N A7 7E 35 22 5], POF 1% 85 J5 B §& SIRTI |
SIRT3 mRNA K& [ #4  #LFIE R 4L, i SIRT6
FEHEEIFEAOE SR, (H5 1540 e W% 2%
o KGR Zhang 7 HiEAH M9 45 R AR, B
SIRT6 75 [ Xof ERBE I e (1 1 1 A7 7E 25 5 0 T A
%5 SCHRHRE TR 0 3l b 22 B SRS AR TRD - 3
G522 500 J5U IR 0T BE 5 2R B 0k e 1) i & Western
blot £ ITIEZE A K.

URYTTEL . BRELE R IIRE . DR SRR H Al
W I E IR Fe bR . I BRI T
MrONELfE s TfE LH, FSH, AMH, INHB J#ff —
LSBT TN O S Th REMERE M TR IR, g 1
apuL, 2L, A IE ALl /N B PDF, PMF | SDF |
SNF 1503 8 2 v PRS2, Hd 45 I3 AL 4 PDF
THBCE T AL, R AU N BRI
B HGEEF TR TA2H L, 2 FahE 7 25 4A
DAL, EEEFAFALSHE SR, e, A
UEAYIE, WEE. B MRS XHRG S E0Y
B B AR B e AR Y, DR eI A T
G 2 ) A R 1 T R I RO i 22
BTN ZE ., WP EMAE R, 2233
HNE, JERERERE; A RALIIRCIRANE B, R 2R
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W PRI /)N BRI T 5 © 4 T /N BB
PHEERE RIS R, 2 ok B 7 24 X0 BRIt e 3
/1N BB 7 AR B 360 10 5 M 22 Sl ] BB A
R B Jg TV BH AL A O, B BRI R R 7
5T Sk o

w6 E & RT-PCR F1 Western blot 12 HJF 97 25 AH
(B2 ~3), ZVFAFA IE ALY AT 2 42 % POF /)
FRLOP §L2H 40 SIRT1 mRNA K28 H IRk, X H Al
SIRTs JC &k 2 5% W . {H 72 9 UL AN A7 )9 L4 SIRTI
mRNA K& A &A= B ERTIER A X xR
AT, AN RO TR O S 25 D Be R AR
(IS AT W, — 2% %) PDF ., SDF BP0+ 45 0 i v
LH, AMH RYBGE/E AL 3 DG, X
SIRT1 {3k B RME ] AT B8 2 22 V3 AL ATAS IH AL B
HnE L Z —.

g BRI AR, F2 F AL IH ALY POF
FORHAY B2 TR S AR ], AR FPIL ] -5 B0
Hi SIRT1 A%,
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