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£ B EIiE I Sirt | Z3ZEXTHK2 40 sk I -5 i 34 AR P 1E A
KA, oM, B, BB BA, BEE, Rek, A

(1. PRERAFMFEE R B NRE, K7 410008; 2. Kibes =ERE MR, KD 410015;
3. KV —EREMPRNEL, K7D 410005; 4. HEd KeF TR EE B e WP a, K7 410008)

HEE] BAY: W& R B (Cordyceps sinensis, CS) X fiL - F-7# 7135 13 (ischemia reperfusion injury, IRIT)FJHK2]
HEA T2 K ASire 1 2k BRI, SR CSXTHKANMBIRI PRI ALE] . ik ANFEMECS(10, 20, 40, 80, 160,
320 mg/L) SHK2AAMI IR FR24 h, DN E AU HG GE %6, oo LR AE T 0k 2 5 ARSI 3R I HK2 40 i H110.01 wmol/L
U R ARG T FE , 2 WS R A 03 s SR BRI A T A . KK A A S AT HRZH, T/R4H, 1/R+CSH
(160 mg/L), I/R+CS(160 mg/L)+sirtinol(25 pmol/L)4H, 24 h/5$2HUES LA i M RNAFIEE [ DU SR A e ER (MTT)
e KM AN A G 58 s qRT-PCR A Western E[1ZE Al Sirt 1 F1JH T AH G LA (cleaved caspase-3)mRNA K i H &Ik 1Y A8 1L,
AnnexinV-FITC/PDX Gy K i UM BASCR I AN 1% . Z55R 2 CS 10~160 mg/L5HK2AMIAEFH24 h, X 41 5E 5
M AN 5 (P>0.05) 5 YUk BEHE K 31320 mg/LISF, 3 IEH St 410 il HR2 40 MO HG 78 A 42 (P<0.01) . HXTRRZAAA L, 1/R4AH
Sirtl, cleaved caspase-3 mRNAFIE A i(P<0.01), éﬂﬂﬂ@ﬁﬁt%tﬁﬁiﬂﬂw<0.01); FXFFI/RZ, 1/R+CSH Sirtl
mRNAFNE H K41 (P<0.01), i cleaved caspase-3 mRNAFHE FH 25 B iE T B (P<0.01), A TR (P<0.05). %
I Sirt 14 il sirtinol /5, I/R+CS+sirtinol(25 pmol/L)ZH Sirt] mRNAFI4E [ uﬂﬁl‘%{fﬁ(P<0.05) , cleaved caspase-3 mRNAFIE
FZGR I BT 51 (P<0.05), AR TR AT/ R+ CSAIE I (P<0.05) . ZEiE: CSXTHKANMIRLEA fRIPEHT, HAHLHI AT fiE
L CSfRESirtl R IAA K
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ABSTRACT

KEY WORDS

Objective: To investigate the effects of Cordyceps sinensis (CS) on cellular apoptosis and Sirt1
expression in HK2 cells followed by ischemia-reperfusion (I/R).

Methods: HK2 cells were incubated with different concentrations of CS (10, 20, 40, 80, 160,
320 mg/L) for 24 hours, and the optimal concentration of CS was selected by measuring cell
proliferation. The confluent HK2 cells were incubated with 0.01 pumol/L antimycin A for 2
hours to induce ischemia in vitro, and then the reperfusion was achieved by incubating cells with
glucose-replete complete growth medium for 24 hours. HK2 cells were divided into 4 groups: a
control group, an I/R group, an I/R+CS (160 mg/L) group, and an I/R+CS (160 mg/L)+Sirtinol
(25 pmol/L) group. Twenty-four hours later, total RNA and protein were collected. The cell
proliferation was evaluated by MTT assay; the mRNA and protein expression of Sirtl and the
cleaved caspase-3 were measured by qRT-PCR and Western blot, respectively. The cellular apoptosis
rate was determined by Annexin V-FITC/PI double staining and flow cytometry.

Results: Certain concentrations (10-160 mg/L) of CS did not show effect on the proliferation
of HK2 cells (P>0.05), while 320 mg/L of CS inhibited cell proliferation significantly (P<0.01);
compared with the control group, the mRNA and protein expressions of Sirtl and the cleaved
caspase-3 in the I/R group were up-regulated (P<0.01) and the apoptosis rate was extremely high;
compared with the I/R group, CS significantly up-regulated Sirtl mRNA and protein expression
(P<0.01) while down-regulated cleaved caspase-3 mRNA and protein levels (P<0.01), and reduced
apoptosis rate (P<0.05). The effects of CS were blocked in the presence of sirtinol, an inhibitor of
CS.

Conclusion: CS protects HK2 cells from I/R injury through activation of Sirt1 pathway.

Cordyceps sinensis; renal ischemia-reperfusion injury; Sirtl

M 15143 (acute kidney injury, AKI)JEIfi R _E
B W) —Fp 2 G EAE, W RN IIRE T R
M Thfe T RES RN . B AL . AR
HhH S — R A AREIR N 4 SO Rl . ARLE
TR FIGIE R, AEBE B AR N 2%~7%, HIE
WEdr s B S%~10% , J5#H AKUR B T2 ik
509%~80%. BRI, FH4FE£120007 ASLTAKT, H
RIRR BRI ks, T E R E AN SERE, A
R A I T AR R

AKTIGYT H i JC T A, H =2 DIE S
FENE, RS, geRrmps . B9 g,
QT yA YT TR AR, — B0 A2 I AR = A T I 0 X
R, PRI SRR B4 77 3 i Tt AR A 2 T R o S
Y M)t

UEAE M 727 e B ER AR S35 I F 1 (silent
information regulator 1, Sirtl)7E B HEHR 1 R T —
SEMIRIPHER, BA ATRERL A B PR i I TETR YT
ik, & B B (Cordyceps sinensis, CS)Je=—MP & &
ZFA PSS A T R LT, 7R BRSO iy
W ORI CS HA T AL . VLTS e dEib s
ER . CSTERFIREE IR . R E Ytk . iR

D7 R T EEAEHT S AR AR SN T S
B /INE L R AR (HK2 ) e 1 - -3 VE 1403 (ischemia-
reperfusion injury, IRI), XEZSirt1 3Rk AT T-7K
WAk, B CSTEHK2 40 M TR A I T4 F &
X Sirt1 IR K 52, g — IR EAKIN 43 F AL
HlFICSXFARIA R AP HLE , S ARTR I i 42 52 5
A

1 575

1.1 #F#

HIANIEIE T EATCCA ], CSHEZ ISR |
IRYR LR, PEEIR3MvR AR, BB B A
BT gBAS /mLPE O, e SE AR A 2 e A
HIRAFRM, PERA, RIUASIrt1 Z i EhiAY
T3 ESigma/A ], TRIzoll] T3 [EInvitrogen /A Hl ,
F e s & W F 28 [l Genecopoeia/A A, JH T 17
& T EEBDAH], sirtinol(catalog NO.S2804) 14 T
JEHE Selleckchem”Zy 7], BCA 4 i & T & [
Thermo Scientific/AH], PMSF/RIPAZH IR I F I 138
“REMFEARFARAF, ECLIL2EEGHIA T3 H
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Millipore/AF), TaBT A cleaved caspase-32 v [EHLIA |
FRBTAB-actinZ srBEHIA . R AP bRIC 1L
PifRIgG . B E Wb RIC 1L FHT BlIgG —Hil A
LT AEE YRR TR A ]

1.2 Ak
121 Zafe3s Ry

HK241 ffi7E £ 10% FBS, 100 U/mLE % %,
100 U/mL555 X FUDMEM/F1285 352 H B35 (37 ¢,
5%CO,), MK E80%fl AT, 0.25%HEFHAL,
1:3~1:MEAC, Rl (K 22 80% K}, UEFT T HldbHE

IR 1) AFMECS(10, 20, 40, 80,
160, 320 mg/L) SHK2AMIILRTF24 h, WE 45440
Mudi s, o Him e Tk . 2) B HK2 40 il 5
Jpe XFRRAL, IEHHKAM AT (TP ; 1/R4,
IRUEHE; 1/R+CSA1(160 mg/L), CSTiAbHE24 h/545T
IRIZLHE; 1/R+CS (160 mg/L)+sirtinol (25 pmol/L)4H ,
CSTAbHH24 h, HIfl2 hfF, HIFCSKsirtinold TR
FEVEANIE , DU A4S 2 P 24 W TSR 2250 .
1.2.2 MTI 28 A7 P46

CSJH 5% 58 4> 55 37 5L 43 | BC B iAW T 10,
20, 40, 80, 160, 320 mg/LAYIAM . Lh4x10*4~/mL

HofLAR,, ANMIINEES , JCILE R IR IR 12 hF A
fAbH, FFRFETCMER IR, SfLnACS 100 uL,
RS FATHL, IFBEL X IR AR, 24 hin 5
FLIIMTT 10 pL(S g/mL), 37 CHEFRAHAOGHEFR4 h,
N RAFLN R SR, BLITADMSO 100 uL, 5%
=1%10 min, FHEFARUEN490 nmEE 570 nmAb W G
i (AfH).
1.2.3 fAMLIRVBE A 38 5

RN Fofltl, FFLEEEFEEL, PBSZE
2 mLHE2R, MIAF0.01 umol /LA EEZA, 1.5 mmol/L
CaCl,, 2 mmol/L MgCLJPBS 2mL, AR FE4H
Wi i RLB 2. 2 W FE B3, PBSIEVE—
i, AR LT 58 41 I AR UL p i e A
1.2.4 qQRT-PCR#&MSirt], cleaved caspase-3 mRNA#J £
KR

RG] SR E UL H FH TRIzZol U L S RNA,
AT R 5% . PCREIWIH g4 T A PR 7 A AR
(F1). PCRILNARIFIEE N : 95 CHIAEM10 min;
95 CAEME10s, 60 CiBk20s, ¥ 940 MEFR; 72 °C
FEMH1S s. JEMEIIZE S HT: 95 °C 155, 60 C 1 min,
95 C 15,

*1 51973
Table 1 Primer sequences
H i HE F1YF5 P /bp
Sirtl Forward §-CCAGCCATCTCTCTGTCACA-3' 139
Reverse S"TGCAAAGGAACCATGACACTG-3'
Cleaved caspase-3 Forward S-CTCTGGIITICGGTGGGTGT-3' 152
Reverse S'-AGAGTCCATITGATTCGCIICCA-3'
B-actin Forward 5-CGGGACCTGACTGACTACCT-3' 271
Reverse §-CACAGGACTCCATGCCCAG-3'

1.2.5 Western¥P i 4 Sirt1, cleaved caspase—3§\é77lﬁ"1f"
7 T4

6L BEFL N 100 pLBE 1 24 7 (RIPA:PMSF=
100:1)REAN B H , BCATEI TR HE =, A
SXERH P MR SRR A A, BT 100 CKIBHS
minE 4, 7ESDS-PAGEBEWCINFE, HLIK2 h/G 5,
fH300 mA 90 min, HUHPVDERE, FS%ifg K=
EE2 b, BE—Pi4 CIEIRIBFELER, TBSTIEWEA
IEBAR AR IC LU AT AIgG(1:5 000),  B-actinfUAR fF b5
e AT flIgG(1:10 000) —FT, ZEiEMFHE2h, ECLA
Jeifg, BER UL TR G T, T HE
(OD gt/ ODpaen) » BV AYER I AYAERT IR T, 5250
B3,

1.2.6 X, 20 Je G ) 2m fieL B o=

Wtk efL i, ASSTEDTABE LS4 fL
YiffL, 100 pLZE A MR E, G, FESBIINA
5 uL Annexin V-FITC/Z /15 min, § pL PIJZ i/ 5~10 min,
JNA400 pLZ5 5 MIRIR 2151 hiN_EHL, Flow J4K
AT 0, geit s R RAG T R BR A0 M S T
R, FHRHEE IR,

1.3 GritF4biE

K HISPSS 17.03K AT e it2# 40 b, £ Y
b2 (xts) Row , THRFORER RN ZR J5 247
Br, P<0.0SHZERA GRS,
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2.1 MTT#& I CSFHK 2 2M A1 58 /Y 22 1

CSHHK2 A1 AL F5 %24 h, 10~160 mg/L CSXT
HK24 M FE A W 5540 (P>0.05), 1320 mg/L CSH]
SN HK 240 M i 58 (P<0.01, [&1), #kCS)FLifmit:
Tk A 160 mg/L,

2.2 FXWAMATIER

S5XTHRAIM L, 1/R4cleaved caspase-3 mRNA
HER 2k AN H IR TR 88 (P<0.01), CST TS
cleaved caspase-3 mRNAFIEE [ 15 FIAH AL T2 FEAIG
(P<0.05), TN Asirtinol, cleaved caspase-37&ik FlI4
TR T 5 (P<0.05, E2).

2.3 BLIASirt1 RIEFMTK

xR EL . 1/RZ Sirt1 33584 i (P<0.01),
CST TR Sirt1 & 14 BH 14 1 (P<0.01),  1fii Jill Asirtinol
J, Sirt ZRIAA FTREAARAT &5 T 1E 5 % 2 (P<0.03,
3).

>
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17/19kD

[ —————

0.15
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>k

D(570 nm)

0 Control 10 20 40 80
CS/(mgL™)

1 1
160 320

Bl 1 AEIRE CS X HK2 fARIETEAI RN (n=5, xts)
Figure 1 Effects of different concentrations of CS on the
proliferation of HK2 cells (n=5, x£s)

**P<0.01 vs the control group
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Figure 2 Cell apoptosis in the different groups (n=5, x+s)

A: Comparison of expression of cleaved caspase-3 mRNA; B: Comparison of expression of cleaved caspase-3 protein by Western blot; C:

Comparison of cell apoptosis rates. **P<0.01 vs the control group; TP<0.0S, T TP<0.01 vs the I/R group
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Figure 3 Expression of Sirtl in the different groups (n=5, x+s)

A: Expression of Sirtl] mRNA; B: Expression of Sirtl protein by Western

group
317 it

AKUR I R AE 2 BRE FBl N B i ka3, 24
PNEiE 3 Sads AN 01, S A S R XS TN e Y
e, AR DR B B S AN TR, AKTAT 43R B R
BB SR . B R BB T AR — R R ST P
fEBREURN RS, ABEWE LR T O6E, W HAKT
Jog RAE G A2 2%, TRYTARXTIRIME, — EURAKISURATGY
B S WH U, IRL, FREEY . REE SRS
R ISR EEUR R, HPhIRUESAKT
B — R W R . EBFIRI, Gl i e AR S L R A
PRI BEFR 5 0 G, PR T 3 o B /NS L R A il
REMEEA RAAL AR ATPR AL AE &, FE BRI BRE B I
T, VTR /NG LR AN A R, AR S 24,
3 B /NG L R A T R S A RS it — 2
INEENGTE, P/ INE LR 404545 2 B IR Hh o
HAT,

B IRUH 5| e ™ 5 19 B 45000 F0 B T Re R A, 5
HHEETFERLIMABFIRYT, BATARUT IR
IR, DR i AR S O N T R A A 4
S BRI, HEI DR e i S R Y
/N T B AR 5 R PRI AT

Sirt 12— -5 41 i B8 1A 2 DI AH G i SR T
HEAECBALEE . H SCRR[8]HRAE . Sirt1BRXTHEIR
WG . R R . R E IR A B
HARYERSN, XA BoR T HEEAETER.

2.0 -
T
'g 1.5 F *¥ L
: — :
g 1.0 ——
g =
< o0s
f;:)
0 1 1 1 1
> &~ S .
Co&"d Al \\?30 C%Xé\i“
N B

blot. **P<0.01 vs the control group; TP<0.0S, T1P<0.01 vs the I/R

5 R AR B IRT, Sirtl A] {23 40 S Ak P oA 348 B
WA Z ARy LB - 1a(PGC-1a) £ ZBEAL , 158
FOEMRAS, WmZh iR A Y & L, DR T A
A PRPEVT NG b AT REVK A, DA K
STARTIPRPVER o LAk, Sirt1id n] 8 i 3= 2 ki
P53, FEARPS3TEME, HEMIZ 2 AR A B ARG 12 %
i, PEMIBC AR T- AKUR KRB R
JIE (CKD) A ARG A 8 s F1E % N, AR 4EfbJECRD &
He R B — AT EARAE, BFFE R IR AE Sirt1 3614 1
S, B ANAF YRR U s, RBUNF AL
SF1E WUILSH B 1 (a- SMA) 2 38 FIRE JFL AR 11 5 2 5 e
%, Pksirt Al @ P erge b e, e dkARIIR B M
FELZ LA CKDAYHEIE . FHIE, Sirt1 X B IRIF Y1
FHEWARAY, HY24 9 1F Sirt 1 7E A B I sl A 4
MIIRIAFZE 6 DA HRIE , Sirt175 AIRII 21543 & A2 7%
b, XTANARUESEEARPIER, BRI AERE. i)
A 5T LAHK2 A0 I IR TS A R ifF 5 % 52, LS 200 Jifd fle
ML AR T U ASict (57810, 2R T AR
il

AR PR R AR S BB PBS AL FRHK 241 Jfd
FALARINRIBERY | By 55 3 AJE—Fh A BE B A5 A
FIRIFNEEEBUE R, BT BE AR FINADHA I
Tit Ko 24 7 A 200 Jf €5, 25 b Ml e 22 ) 4 F, T A5 b 4, R
TR AT AL, B N B AR, A
BEPBSIUE e A h AR AL v DL i B . AR5 K B
HK2 I 7E 5T 5 28 A S 8586 PBS B ML Bl S AL B



1268

g R R (SRR ), 2017, 42(11)  http://www.csumed.org

cleaved caspase-3FNAH LA TR W I hN, OB
IS, R AN AR AL . BT
FET-HAAEIG 2, BB HK2 A0 B IR B s D T

W, A58 & B IE B HK2 40 A7 75 Sire 119 %
ik, TEIRUS, HK2AHMISirt] FihK 7B B30, 5%
Ui IEHK 240 R A Sirt 11, B, AL
LT Sirt1 FakabF FIIRA, X H5H T4,
FAAF o

CSJE T [ Iy s A8 A 10325 # R At 2 i Fl R Y
WA R, AR, RER K
RBAER G Z FPL oy coeaR, O B R PR 3041
B EH TR, (H B AR AP B A 58 42
P KBS L I CSTE10~160 mg/LiGE A, wIL)
PEHFHR2ANMIIG 5, (H 55X IR XS LG, 40 A7 %
PG 255, CSTEIMHREE T Bl N 4 HK 240 fifd 2
FAXS 2241, 2 CSURERE K320 mg/Lif, i B
il HK2 20 L G AR A 15 00, ARSI FE e B 160 mg /L
TERCSPE M . HIQATBIRIT LICS TR, Sirtl
mRNAFIE FH K- 85 Tk, i T i E
cleaved caspase-3 mRNAFIE /K V-FEAL, 4HARYH T
REEAC, IRIFEEE R, SJET- 40/, 195 20 i
W Z, hIE P CSATHK2 41 M IRLEAT — & 19 {47
YER; itk P B iE CS 2 753 1ot Sirt 1 R 35 1 (R 34
M, ASLE LT Sice L RF SR 5 sirtinol, 453
N Asirtinol 5 Sirt] mRNAFIEE [ 7K - B o 5K,
cleaved caspase-3 mRNAFIEE [FI/KF-BH A5, 40
Oishnim 2, AT R RN, CSXTIRIAYfRA"
VeI 058, SR CS AT 3 i e HE Sirt 1 2635 K 45 )
IRIA ORI, (HJECS ol o (e it Sire1 63k 2
Sirt 13 1 (] A5 5 S R BN AL ORI, S
BT
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