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Total Flavonoids of Epimedium Reduce Inflammatory Reaction via AMPK/
SIRT1/NFkB Signaling Pathway in Testes of Natural Aging Rats
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Abstract : This study was to investigate the effect of total flavonoids of Epimedium ( TFE) on AMPK / SIRT1 / NFkB
signaling pathway and itscanti-inflammatory effect in the testes of natural aging rats. Forty 18-month-old male SD rats
were randomly divided into TFElow-, medium-and high-dose group and natural aging group. Ten 2-month-old SD male
rats were used as young control group. TFE low-, medium-and high-dose groups were given 10,20 and 40 mg/kg dose for
4 months by stomach lavaging, respectively. However, young control group and natural aging group were given the same
concentration-of 1%-sodium carboxymethyl cellulose solution, lasting for 4 months. The testicular histology was observed
by haematoxylin-eosin (‘HE)) staining. The relative protein expression levels of AMPK, p-AMPK, SIRTI, acetyl-
NEkBp65,IL-18 and TNF« in the testes of rats were detected by Western blot. These data showed that TFE treatment
significantly improved the change of testicular histomorphology with aging. In addition, TFE significantly increased the
protéin expression levels of p-AMPK and SIRT1, and decreased the protein expression levels of acetyl-NFkBp65 when
compared with the natural aging group. Furthermore, TFE significantly downregulated inflammatory factors IL-18, TNFa
levels with aging. Taken together, TFE reduce the inflammatory response of testes in natural aging rats,and its mecha-
nism may be related to the regulation of AMPK/SIRT1/NFkB signaling pathway.

Key words : total flavonoids of Epimedium ;aging;testes ;inflammatory response ; AMPK/SIRT1/NFkB signaling pathway

BEE AF I BB, MUARS DT A R B, b AR R SR AL RE S AR SHLRE ) BB 0% H B A
iR, BT, MLTE 52 K P K R S A K

Wk H 11:2018-02-23 P22 H 1120180622 BERRR A R W S B B AR S T AR AL, B8 H RS T
AT % 0 AR 4 (81503334 81373881 81774316, He R R T BRI T35 7 5 4R I 5L 0 A

81573931)

* W EVFE# E-mail ; zhaohaixia. mm@ 163. com %[1,2] o %’@ 40 ;E( %ﬁ%ﬁ]% 18M E) %jﬂjﬁ



1490 KIRF=YIBE R 5T K

Vol. 30

PR RED W IE SRR 7 B4 PR PR, %
Zrt [V FE K, PR 2 DR s > o ELACBRAE s A
5 4F, RO RS (IVF) W6 77 5 R i 26% © o 1 5
FE R, NFER AL R A 8, b e —
JIG B 1Y) 4 T S, (454 B AR A B AR TS
(AR B S RIS I, DRt S 2 52 0k 5 %, - R g
g R e 2 5 | (Y A B RE 7 80R 1Y 25 ) A E Y
177 S=R & Ry =

PR, AN R, AT ANEOHE B R USRI (i
{a A, A R b e 2y SR B2 A Y
R R EA YU SR 5 D e
PRI, L BTG E Iy Ry i SR B T ( To-
tal flavonoids of Epimedium ,TFE) " | Z< {155 20 i #
WFFE 7R, TFE BES Rk - AR BE AT ), 3] 5200
DA AL 1, %o 5 2 K R AR B D) R IR R4
IEEVE o b, TFE 38 ] el 42 11 48 5 2 K BRI
ABVIAE SN, N ITTRESE R 72 4R, TFE fE 7538
T SEAUZH SN R S0 SN FIE 25 52 o i i /D
W, A SCE6E i M A TFE XF A 48 528 K2
AMPK/SIRT1/NF«B {55753 S 98 i AH G EE 1 23R 19
SN, RARDT TFE X S22 05200 S ] BERL] ¢

1 W

1.1 iy

T A 5 4 ) 4 52 55 Bl Y EOR AR 28 S
SPF 25 i SD KB 18 H & 40 H 2 Has 10 H %
AJHIE S : SCXK ( 51)2012-0001 , 7378 ] 37 T =k K25
BESERsc i 5 e SPF 945 2 45 (SLub s fdi
VFRAIIE'S SCXK[ %0 ]2011-0012)., S5t Fi A JRAHEEEE 55%
~65% I (20 7% 2), CoFEiDERE, 2K 12 h WIREAZ
B BRSO BREE HOK
1.2 Y RIRXF

TEE (B ER A AE R E A PR A /), & &
80% ) i I HIAEF B 70 B0k 1% (3R H 2T 2
F M (CMC-Na)37 °C fnFABhv , 5 He mAH W vk B2 1)
VR o % F AR TG 9] ( PMISF ) i 9 2 1 AT 1) 77
=R L L H BE ( Tris-base ) \H &R .+ b 5L
MREA(SDS) , ¥1g B s A A YA FR 2 w5 RTPA
R BCA T H E =i F £ . Western Blot Marker,
i B A I R SR IR 7] ECL W2,
WA I = RAEYHARBESE T ; B-actin H44K ( Pro-
teintech 2\ ), 35 [H ; £ 5 :66009-1-1¢) ; AMPK Jp {4
(santa cruz 2\ H), 28 [ ; 5% 5 sc25792) | p-AMPK

(santa cruz N7, FEEH ;555 :s¢-33524) . TNFa Piifk
(santa cruz 2\ &), FEEH ; 525 s¢-1350) ; SIRTI H A
(millipore 72y &), 3£ [E; %% 5. #07-131 ), acetyl-
NFkBp65 ( acetyl k310) (abcam 2\ #], £ @ ; 18 5
ab19870) \IL-18( abcam /A ], 3¢ [H ; $5 5 : ab9722) ;
BR A E ALY R IC I 1L SE T O LEH TN R St
W= e, ¥ B DURH A R A A

1.3 ¢z

PowerPac TM Basic H3 Jk /% ( Bio-Rad, £ [H ) ;
Bioshine Chemi Q 4800 k2 & CERR BE A 3h .5
A C R B A A A AR 28 7)), IX53 1 il ( O-
lympus, HA<) ; LEICA EG 1150H 7% {3 #11 , LEI-
CA TP 1020 H #h i K HL . LEICA EG 1150C #8#1)
A HL( Leica, fl &) ; JA2003 HiF 4341 K- ( LifER
FALAST) o
2 FHi&

2.1 ERBHMARKRY

440 218 J R BBEHL /> 4 41, 4 10
HO A2 2 TRE AR b &Rl i, 10 22 A
WA R B AR X BRZH 42 IR AR o i ) e 4 B /s
TFE #5555 41537 #% 10,20 .40 mg/kg 7 & H 45
2y, g R AR — YR B i, AR 6 4 B 9 5% TFE 1Y
HEE A A M AR E EH RIS 5T
i 780 1% ) CMC-Na W, #5414 K e I E
B 1R, B 6 KM 1 RFHEaES , 4525383t 4 4
o RIRGIEEEEREEK 12 h BRI, SR B
2.2 ZEH HE &

KERALFESS , PRk o6 4 B S2 AL 21, VTG
53T 4% ZRW R EE K A U h, %
WRARAVESAT HE Qe 6o, i I B B s TOREE T
MEEHLIE 24
2.3 Western Blot #&ill] AMPK,p-AMPKSIRT1 , ace-
tyl-NFkBp65 . 1L-18, TNFa B B &Ri%k7KF

PRI S0 ~ 80 mg S2HLLH L, WU 2L W (RI-
PA Zfifg: PMSF: 2 IR BEHI 4] 78] = 100 1: 1) 42
BUS A, BCA R 1 i 30 & D i $2 4 F
FE A EREGE vhi, AR S ~ 10 min, ] &
SDS-PAGE HEfist, B UKk I %% 2= PVDF B, 35 P4, ffIK
M —Hi. 90, ECL fb"# ROt 5% . Image-Pro
Plus 6.0 B fF kAT /0 b B,

2.4 FITFLRETTIE
KM Graph Pad Prism 5 Zgit22 54 2047 7047 o



Vol. 30

S5 R R A BRI AMPK/SIRTL/NFRB {55 18 BB 11 98 58 O BUSR AL GUIAE S 1 1491

FHERR x + s 35, ZUUREAS IR I 7 224007, P
<0.05 FREFAGIIHE X,

3 XBRER
3.1 TFE X BAREAREABAREFHLM

SEELULIEL 1 AR RE L RSl i A5 45 4 52
; v o D

Py

B 1 TFEXMBERAEEZARE

Fig. 1 Effect of TFE on
TE:ATFAEX RG] B: AR

Note : A : young control group ; B: natural agi

32 TFE WBE#REEZXRE

AMPK & B RIERI N
mE 2 pis, 5H54

FREEALZHZ AMPK &

' LS N
5, M p-AMPK £
K HAE Y AR (Y P
CH R IR p-
MPKAAMPK LY AE S i, Horfr,
K/AMPK HAH 5 1 48 78 41
ﬁ)‘((*P<O.OS,**P<O.01)O
A EEERKREZEAHL SIRTI F0 ace-

W& 3 R, S AR BRAE LA, AAR B
R HLALZY SIRTI A/ B R FE(E (P <0.05)
acetyl-NFkBp65 2 [ 1) ¢ 35 7K °F- B 2 34 i (* P <
0.05), ZRAgit¥E X, SHAEEH LK,
TFE 7] i SIRT1 & (3£ ik, T 4 acetyl-NFkBp65
HHFRE, i TFE # & 5f & 4] SIRT1 5 acetyl-
NFkBp6s 5 HAA AWK EF AL FEXL(P
<0.05,""P<0.01),

R /N DA AT LA ARG A T B L HES . S
AEXTIRZL LEHR, F AR FE AR SR R 45 25 4, /N
[ [E] BT K, A 20 AT S i v BR R, HLAE S A
JEECRVECH B s, T TRE F 2541 SRS AL ith
ARG IR S AT I KA B

il

avre S

AMPK e s s s

A s e s

A B C D E

ok
*
0.5 |—'I'—|
##
0.0 — '.'I.I T r
B G D E

A

=1
1

p-AMPK/AMPK
(fold of control)

E2 TFEXBARZAREAHSA p-AMPK,AMPK F
BREH M
Fig. 2 Effect of TFE on the protein expression of p-AMPK

and AMPK in testis of natural aging rats
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