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ME. BRSO E RO K B S A MRS FE R G 00520 . F7iE ARIRIRIE T Wistar K EURACEE S 40 i 08 12
RIS, FDA/PT R ATR A LA M 4 M 7=, ELISA H:0UE GSIS /KF-, qPCR %l FAS, CPT-1 mRNA 3235, Western
blot #: AMPK & 15835, Gt L ZEREE I A0 TN —BE (MDA) J5M:, 430608 TH2 000 R 40 M 10 s 0 45 Ik H ik
(GSH) &, R SXTH4 e, R4 GSH i, CPT-1 mRNA ik, p-AMPK & 3635 I 35 MK, MDA &
i, FAS mRNA KB EWIN (P<0.05), 10 HFH 5K+ BRI IR BE I R i e Ad e 4 R VERT . S8 SRR+
FRHERZH HLAE, BML-275 (AMPK ZE6PEINHI7)) 41 GSH 3% . CPT-1 mRNA 33k 1 F &K, MDA 3544, FAS mRNA
FIR RN (P<0.05), £ BHA G KT EE SIS AMPK, MHIARITER & aL, fedbAsifg g & ik, M
il S Ak N T B S AN IR R T, R BGE R S I T BE
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Protective effects of aqueous extract of Potentillae discoloris Herba on lipotoxic
rat islet cells

SUN Jie, MA Qi, WANG Lu, HU Xue-jian, YANG Yang, LI Yun, YANG Yan”
( Department of Endocrinology, the Second Hospital Affiliated to Lanzhou University, Lanzhou 730030, China)

ABSTRACT . AIM To explore the effects of aqueous extract of Potentillae discoloris Herba on lipotoxic rat islet
cells. METHODS After palmitic acid-induced apoptosis of primary islet cells in Wistar rats, FDA/PI double
staining and flow cytometry were used to detect cell apoptosis. GSIS level was determined by ELISA. FAS and
CPT-1 mRNA expressions were detected by qPCR. Western blot was adopted in the protein expression detection of
AMPK. Intracellular malondialdehyde (MDA) activity was detected by thiobarbituric acid method, and the deter-
mination of cellular reduced glutathione ( GSH) activity was performed by spectrophotometry. RESULTS Com-
pared with control group, palmitic acid group demonstrated significantly decreased GSH activity, CPT-1 mRNA ex-
pression and p-AMPK protein expression, and significantly increased MDA content and FAS mRNA expression ( P<
0.05), while aqueous extract of Potentillae discoloris Herba+palmitic acid group shared obviously reversed afore-
mentioned indices. Compared with the aqueous extract of Potentillae discoloris Herba+palmitic acid group, BML-275
( AMPK selective inhibitor) group displayed significantly reduced GSH activity and CPT-1 mRNA expression, and
significantly increased MDA activity and FAS mRNA expression (P<0.05). CONCLUSION Aqueous extract of
Potentillae discoloris Herba suggests its activity in inhibition of ischemic stress-induced islet cell lipid apoptosis by
activating AMPK to inhibit the synthesis of fatty acids and promote the oxidation of fatty acid B, and thus achieves.
improvement in insulin secretion.
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LA e I R 25 A8 4 e 2 B A8 M 2 —
1E 4 e ME K AE LT JE A PR T vh ) B 40 i 5 0
R EZRER, T B 4 M IR T 7E H U AE i (1) &
AR EE RN . DR R, B AT
T R E e U0 225 R U R P55 v T R ok A R A i
WaEts, BRI T, B R A RN S A I
A, N3 B 4R iR Y

B B R 22 Sk IR AR B 1 5 Potentilla
discolor Bge. YRR 4 T BN, FIREZR
AW, AL EARVEIALH M A, HATsE
KT E R IR S AN RERY 4R, B, 2R AE
B R S PR, B PR A N AR
FHUT, e A 1 B AT 3 2o B AR U T
Sy A MINE PRI T, DT BRI 2 2R T BE . AR S
B oR AR SNRE R0 Wistar K BURBE S 400, A7
iR b PH DL HE ST R BRSO A A R TR ) I TR
FOKSERAER TR, B TEIRIIZZ X 5 2 40
FL NG BRSO R
1 ##
L1 Zd 2 ARERMEMETE IH S Wistar K 30
H, W E MR RmYhy, SEs s
nJES SCXK (H) 2017-0003,
1.2 KA BAFERTHNEENT, fHfh
B2 R 7 2 2 B T K 48 € N IE . AnnexinV-FITC
BRI, WAL R; KSR P, WAL
Roche A H]; KEMESZE ELISA X574, WHERE
R&D 23 #]; Ficoll 400, W H 3¢ E Pharmacia 2\ A ;
PRMERR . 413 & E (BSA), 19 £ E Sigma
Zydl; BML-275 ( AMPK EREPEMGIF]) , 1 H %
Santa Cruz A H); ¥l AMPK (Thr-172) ik,
RPTEE S Rbrik, W HERE CST AH]; qPCR il
&, H H Z& TaKaRa /NE=IR i R A b H K
(GSH) , W B (MDA) Bl &, WA Rl
AT
1.3 A#E FACSCalibur Wi 40M4X (35 BD 2
Al @A RE BB (HA Olympus 2
Al BERNR RS, SCRE R PCR R4 (KH
Bio-Rad 23 #]) .
2 HiE
2.1 #WaFRara &0 et e,
KR 3 U, K5 A 25 R 10, 10, 8
R WERIAAMR 1.5 h, 1.5 h, 40 min, iF
UE, GIFURW, 2R, 70 CHZ T, Mg,
i 80 Hfi, 1 g feBUAHYS T2EZG 6 g, FRE F2HL

¥ 62.5 mg, % T 5 mL DMSO 1, ol 12.5 g/L
ARE, SR IRIR 16 pL BRRINE] 2 mL K55 5E
H B 10 meg/L & 2R 3R 4L,
2.2 MBay Bk KR 10% KA & IE
HESTRRIE, WHEEE VT IEAE vV BT, IS
B OWLOIULT , SR AT AR B P
W, HERSEREEENR, 37 C/KIAEAL 11 min, Hank’s
W2 WAL, TLVEWIIN 4 m1.25% Ficoll 1R%), T
A 23% . 20% . 11% Ficoll ¥ Al Hank’® s ¥ 4%
2 mL, 1900 r/min &> 25 min, YA 23% —20% .
20% —11% FLim L ANLZ, SE10 0 5 B i R T
RPMI 1640 35 5% Wk, 40 A o6 J& U BE )5 i 47 70 41
BN
2.3 MeBFe HEEEEY SRR S SR
B 10 min, BI5GB IR A A 5
(WA et , JERRE AL f)
2.4 »m OXFTMA, BIEAE 0.5% BSA b,
QFEMIBRA, FE 0.5 mmol/L; GFHH F /K HL 7 +
AR R, FIE 90 10 mg/L, 0.5 mmol/L, 3k
R R ; @BML-275 4, % 0.5 mmol/L A B2 +
10 meg/L B [ % 7K $2 W + 10 pmol/L BML-275,
BML-275 AL PEIEE B 400 1 h J5 755 60 A oK R
W, FRRRR LR, S AR 24 h,
2.5 FDA/PI &k MEEER LR (FDA)
ARG & th ER A58, s A XS PT 4Lkt
fEgy, PLSIET- A IRSS &, KA 6a50,
WS 6 FLAR hIH B FR 2L, BUE &t FDA/PIL 98 gL
W, SHEEHAYIRE 5~10 min, 7633 M B
e TR
2.6 AT FAN RS LL0.05% EEE-EDTA
THAL T BON AR S, HeRh T 6 FLAR, Frdi i
e AR KA E S “2.47 TR AR T st &
24 h, WM, Z2XEL, EEEKK A
10 wL FITC #3512 A AnnexinV, 38R 5, &G
15 minJi BAILA 300 wL Binding Buffer F15 wL ftfk
PIBE (P1), @GN S min i EALGI
2.7 MBEsLHeER HEBOCEBES, HE
A F EH AR 150 pm RS M & (IEQ), T
15 emE5FR ML 42 R0 30 TEQ/IML, T 24 h )5,
HYTHE 15 MRS, PBS BE¥, AT 3.0 mmol/L
%G W5 KRBH 5 72 W 2% b 30 min J5, 20507 &
3.0 mmol/L (fAH) . 20 mmol/L (k) #5254
) KRBH }5 58P 159: 1 h, FIEW5-20 C k46
HRTE, ELISA KU JERE LS KW (BIS) . 4
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WA SR R 2R A3 W (GSIS), A AR AL
(SI), A3~ SI=BIS/GSIS,

2.8 FER AW LA T L,
R T HUE 4% 2 RPEEE©, HHE, it
AMPK ( BRF BRIV (0 85 O ) DR BB e
RPAREHITE, DAPT e, £, MOGLRE
TR,

2.9 B EE PCR (qPCR) #A& M  Trizol %
fif IS AL A ML RNA, %% 5842 il cDNA | qPCR i
I H A5 mRNA FE K, LA B-actin HNZ,
MO REHA N R IR, SR 1,

=1 5l9FEH
Tab.1 Primer sequences
[ EE el
FAS 1E W 5'-CTAGGTTTGATGCCTCCTTCTT-3’
JZ ] 5'-GATGGCTTCATAGGTGACTTCC-3’
CPT-1 1EM] 5'-TATGGTCAAGGTCCTCTCAGGT-3’
S 5'-GAAGACGAATGGGTTTGAGTTC-3’
1E M 5'-GATCGGCGGCTCCATCCTG-3'
B-actin

JZ ] 5'-GACTCGTCATACTCCTGCTTGC-3’

2.10 &G pygepimsm  IREEN, WEEH
WA H L SDS-PAGE HLUKER I, 5% M HE Wik A7
WM AFERER AR, —PT . ZHOR N, AR BE
i, ECL B2MEE, Quantity One 314347 KM% K
JEMH AT, DAAAR IR 2 H 8 B 8 A AR R
ki,

2.11 B RS IE AR M S AR A% Ah T 2 S A0
i, BRACE b2 R vE A N I (MDA) 36,
SRR R JF R S B H K (GSH)  TE 1,
FLARBRAE D PR 0 & vl B B kAT

2,12 %itoAr  amid SPSS 19. 0 Bk FT Ak B
BIGH (xxs) T, Z4MLECRABINE %
I3HT, PIREARIECLECR T ¢ K, LA P<0.05 K
A BEEE XL,

3 #£R

3.1 MBESBEAEME B @M RRESR  difkiyk

FSUIE 5 4 B 3% FEAE & 10% JIf 28 137 A RPMI 1640
AR h 18 ~24 h, WIULMSEEA K, K1 BoR,
DTZ Je o e K U S R A i A FE S 4y, JR 41
RS e, B R, Pk, Hig
50~300 wm ANSE, AN AN ST HE AN
WA UL 2T e A S22 B R BB 5 4 M 2l B Oy
(89.23£2.9)% , R HAI43E) (823+24) gLy,
HATIGRTE (93.1£3. 1)% LA -,

E1 KRS DIZEE
Fig.1 DTZ staining of rat islets

3.2 #8FERIT R AR T B e I B T 6h
FHE R FDA/PT MY r L R BB (K 2)
B, XRRAR/D UWRIZET- A0 ; ARt PR AL 41 (o
JCRIBET- M, PR 2 TXTIRL, B KRR T
TG SET- AR /D F AR R 2L, A A7 R B
. AnnexinV/PI XU AEA (E3) IR,
STHRLHANMIIE TR0 (11.35£0.80)% ; FEHRRHE
SAER TS AM 24 h J5, AT REES
[ (36.35%1.55)%, P<0.01]; &5 KIZY+15
RFRZA A AR R TR W 2 PR [ (20.47£0.84)%,
P<0.01],

pagicei:l PAZL
TE: PACHEERIER, PDB NBAE FOK
B2 XRBESHA FDA/PI L
Fig.2 FDA/PI double staining of rat islet cells

PDB+PAZ
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pugicti:h PAYH

FITC 0
PDB+PAH

%)
(=}

A

WTR/%
S

B
10° 10*

(=}

102
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Fig. 3 Effect of aqueous extract of Potentillae discoloris Herba on lipotoxicitic apoptosis of rat islet cells
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3.3 #eEKRIET GSIS ¢ ¥ IR, EBHA
W R S A 50 (5.97+0.31) . (21.03+
1.11) pIU/mL, SI K 3.52, FFEHFHLT KRS
B ANME TN RE RAr, B 4 BoR, SxFRR4l g,
e T8 2H 1B 5 4 B GSIS WE W [ FEM IR A
(11.62£0.58) pIU/mL, XFHEZH (21.03+1.11)
plU/mL, P<0.01]; SEEHHERA i, #H =K
PEY+HAFRTR AL GSIS WEHE N [ B ROK Y +4%
R R 20 (17.28 + 0.86) wIU/mL, #5 i /2 4
(11.62+0.58) wIU/mL, P<0.01],

25 s 3 i 280

s PAZH
] smsmm PDB+PAZH

JBE 5% 43 /((ulU-mL")

3mmol/LE & B 20 mmol/L % & bl
. PA WARREER, PDB N BH I R KEE, SXTIRAI R, ™ P<
0.01; SEEHHIRLLLEL, " P<0. 01

B4 BBEEKEHEI GSIS M
Effect of aqueous extract of Potentillae discoloris
Herba on GSIS

Fig. 4

3.4 G FRITEAT FAS, CPT-1, AMPK &4 6%

A
P-AMPK—{die = S|
AMPK— - a— -]
B B B
Sl
&
B

p-AMPK/AMPK ratio

PAYH

W K2, B S5A Box, 5XTHALE, FEHER
“H FAS mRNA £ ik ¥ Ftm, CPT-1 mRNA| p-
AMPK [ 3RA B E L (P<0.05); StEfimd
Fods, B EOKEEY)+ B R AL FAS mRNA ik
WE R, CPT-1 mRNA %3k, p-AMPK #ik %
T (P<0.05), B 5B o, kRS p-
AMPK FBE 98 i B Rkt B4 A s 55 3 S A7 iR
ALLAE, B R EE )+ Er i R 2 5 Y B i
Ko

x2 BMAZKIERX FAS, CPT-1 mRNA R i% B8
(xxs, n=30)
Tab.2 Effects of aqueous extract of Potentillae discoloris

Herba on FAS and CPT-1 mRNA expressions (X

s, n=30)
2H 5 FAS CPT-1
Xf RRZH 1. 00+0. 00 1. 00+0. 00
TR 4 2.51£0.05" 0. 50+0. 05 *
AR +EFM]RA 1. 72£0. 35 0. 80+0. 08"

ST RALRER, © P<0. 055 SARIHIRA L3R, * P<0. 05
3.5 #EOEARFE GSH, MDA K-F8 % £
3N, SXTHA AL, PEMMBR L GSH /K -F 3
FEAT, MDA KF-RETHE (P<0.05); SR
IR, B FRKIRY) + Bt R 2 /T 2 K7 835 T
&, JEEAKE SRR (P<0.05),

PDB+PA4

T B SA HHRBEENIEYE, [ 5B A XUEAIEDOEY A, PA IARHER, PDB SA#HE K, SXT IR AL, © P<0.05; 513

REIFR L b4, # P<0. 05

B 5 FEEKERMN p-AMPK EARIEHZNE

Fig. 5 Effect of aqueous extract of Potentillae discoloris Herba on p-AMPK protein expression
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£R3 BFAEKE®RI GSH, MDA K FEHZIE (xxs, n=

30)

Tab.3 Effects of aqueous extract of Potentillae discoloris

Herba on GSH and MDA levels (x+s, n=30)

GSH/ MDA/
il
(wmol -L7") (nmol -mg prot™!)

X HEZH 208.5+10. 63 0.75+0. 13
AR R 4L 151.0+10.39* 2.20£0.22 "
B R Y +AE R A 179. 8+11. 03" 1.37+0. 12*

T S IR ER, * P<0. 05 SARHRIR 4 Fdk , * P<0. 05

3.6 BML-275 #F FAS, CPT-1. AMPK & i %
GSH., MDA K-F &%, BML-275 b 58 [ 1% 40
MU h S, P B AR RN A R AL [ A
H24h, Z5RWEL K6, HILATH, HEIHE
IKARY+FEMR R 2 L %8, BML-275 41 CPT-1 mRNA
Fik | p-AMPK 2 1% ik, GSH /KF & B 1K,
FAS mRNA %35, MDA K F B FE & (P<
0.05)

%4 BML-275 X% FAS, CPT-1 mRNA &% % GSH, MDA /KFEMEM (x+s, n=30)
Tab.4 Effects of BML-275 on FAS, CPT-1 mRNA expressions and GSH, MDA levels (x+s, n=30)

21531 FAS CPT-1 GSH/ (pumol-L71) MDA/ ( nmol +mg prot™")
Xf R 20 1. 00+0. 00 1. 00+0. 00 212.5+14. 60 0. 65+0. 12
F AR R 4 2.62+0.04 " 0.48+0.07* 145.5+12.48 " 2.07+0. 14"
[EISE ] €irty/RE 73 i7E) 1.74+0. 05" 0. 83+0. 03* 187.3+9.21* 1.34+0. 11*
BML-275 #41 2.02+0. 10% 0. 66+0. 06% 162. 6+5. 98% 1. 70+0. 10%

I SX AL, © P<0.05; SHARBRAL AL, ¥ P<0. 05 ;5 B A SRR Y + B BR 4 He A, € P<0. 05

p-AMPK/AMPK ratio

. PA NARREIR, PDB JyBHH KK, SXBA LR, " P<
0.05; SHEfmedl b, * P<0.05; 5 B (K B4 + B i 41 He
% ,%P<0.05

B 6 BML-275 Xt p-AMPK & A &% K%M
Fig. 6 Effect of BML-275 on p-AMPK protein expression
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Uie B M 10 1R A 01 T v T MR 5 B A L O T
Bodwib | Tifews, FROM CHRMERETT . AR
K JEACHR % 5% . FDA/PT ML . AnnexinV/
PI XU 20 i i, R A 1 ok 6 15 400 e A
TR, BB T R A R T, A
MG S, SRS R oK BRUBE &5 48 i BIS/GSIS /K
e, RPN S 40 BIS JKOETC BE S, (HAE
i GSIS K-, RUIEH T B 4/ Hife.
GSIS $ 2 2 RUE R R A RRIE 2 —, B TR
FRES B A MIFE T, HoEm b K SB S R
SrTIREZ M, BAOAH W EHE TR R M T,
WCHEI B 1E B 40 RS 08 T ] R 25 T T 3R
7 T2DM,

W25 BT R R E sy, PR
REA S BEAR AR, (0 LR R AL 1
KA, BT AEN IRAE, B R AR R
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WE BRI RL, A3, AR 3 AN RIEA,
TR T BRI 14 d S5 R, MRRFs s, &
LAY AL RIS PERA B T, i E N KO R
TR, FRIZ A RPRE R K BRARITER, FE
SR IE T A P A RE ) R R S R SR AR
SEYG RN, T KRR A B S A R TR A
PR IR R, MAREAFIE % . GSIS Bl BT,
FEOH BRI P B S A0 M AR PR T, Bl B Al
ARSI RE . R A0 P b S AR KO ARAR,
532 AR, T 0 BR T = U S MR R A
BE T ] 2R AT T S AR B I, SRR N B
G, SRAThEE &S, AFAMEET, Mmi
B UMLK S S I T Re, R TR M
SRR AR PE R T BRI N AR &
B, R R A B S 40 B P IS Rt AL Y
MDA ZKF-B & T, AEREMEBT ALY GSH ZKF-BH
SRRAR, $RR U B AR i R 1 £ 385 | g 5 4 il ALk
ShiEfeR G S A, SEURD MRAN R, BE
R BRI T T AT AR 8 5 4 e MDA /KK,
GSH /K-, & W& AT % fifk Uife 25 A 107 R 5 114 g 1
20 i LT RN

AMPK 240 4 i ge i AR Z 48, o
B. vy =AW A =R AR, I o IR
AMPK By FEZ L 5L, 4 H (Thrl72 7 855) %
FRAL G ATCHE AMPK, WS 51T A b . A
AR FNRER AR T AMPK X B8 5 A 35 A 52
SR WA A FRILEE . FAS 255 I Y
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TEYEI IR B, RIBE RS CPT-1 36 AR iR
MR EAL o ASZI A B, A R T 4 ) fE
S rh p-AMPK 25 (33K, 38 v 2
FAS mRNA ik, Wi/> CPT-1 mRNA %3k, £WE
REAMH AMPK 38 B 00E ;. B BOKSRAL EE
REZZ AR B AR B 4T AMPK S % A4/ B, B3R p-
AMPK 2K [ #6ik L HAN SR CPT-1 mRNA ik, Jf
T T FAS mRNA 3Rik, {H AMPK 45 5 PE40 i 55
BML-275 W5 1 ik —VEH, 3RUIBH A FK SRR
RREFEVE AE T 20— 40 OB T H X AMPK
AT

R, AMPK 3% J5 ] # i NADPH %4k
Tit 1) BT PN I R pa 77 | p67™ ™ Rik, T % A 55
WEZS T (0 004 PN 2 A0 ) SR R T, e T s
WG F E2 MIER T 2 (Nef2) -SFRIPT AL
S, bR A M b AR B (R R e Ak
fity, oA, A AR ALY ) Rk,
NI AR R R 5 [l B R BE 3 i NADPH
ik, W NADPH JH#E, 80000 i 4 i Ak 07 3%
SR, AT R R AR AT AR ST e R
BML-275 #H 5 5% 40 g b MDA 7K 7 % i 1 5K 32
Y+ FE R BR AW i TH s . GSH ZKFHA W ik, 20
AMPK P A4 il Uk 28 1 8K 1 5K S0 R e R 175
5 198 I 4 L AR A O RSN R R AR

g5 LRTIR, TERRINIRR 5 (14 [ 5% 20 M A 450 4
BRI B R PR TT e S AMPK G [
IR MR & i, PRIERRIR B Ak, W=
P, RN AR, DT I8 200 B i 2 O
T2, IAUGERRS A S R TRE B, SOk R
LM A RN AR 2 BB T A HLie
Wt A, Bt — 2 IR R B AR RN
DIRe AR HLE], DT ) Mk SEAR S50 25
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