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[ Abstract | Objective: To explore the effect and mechanism of Cyclocarya paliurus saponin ( CPS) on
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FFA-induced H4- Tl E in hepatic cells. Method: FFA-induced H4-1 E liver cells of rat were cultivated for 72 h,
and then exposed to various concentrations of CPS (0, 0.05, 0.10, 0.20, 0.40 g-L '), and their viability was
measured by Neutral red. According to the results of CPS cell activity, these cells were treated in the low-dose
group (CPS-L, 0.10 g-L™") and the high-dose group (CPS-H, 0.20 g-L '), Oile red staining was performed to
determine lipid content in the cells. After treatment of the cells for 2 h, mRNA levels were measured by Real-time
PCR, while phosphorylation levels of target proteins were detected by Western blot after treatment for 30 min.
Result: It was found that the cell viability indexes in the cells intervened by 0.10, 0.20 g-L~' CPS increased
significantly, compared with normal group (P <0.05). After treatment for 72 h, Oile red staining showed that
FFA (20 pmol-L ") -induced cells contained a large number of red lipid droplets, and lipid content increased
significantly ( P < 0.01 ). However, after treatment CPS, red lipid droplets decreased, and lipid content
significantly decreased (P <0.05, P <0.01). After intervention with CPS, phosphorylation levels of mitogen-
activated protein kinase ( AMPK) , and acetylcoacarboxylase ( ACC) in CPS-L and CPS-H groups were higher than
those in control group (P <0.05, P <0.01). And sterol regulatory element-binding protein 1¢ (SREBPlc) and
fatty acid synthase (FAS) mRNA expressions in CPS-L and CPS-H groups increased, compared with control group
(P<0.05, P<0.01). Conclusion: CPS can play a significant role in reducing FFA-induced lipid deposition in

liver cells in wvitro; The mechanism may be correlated with up-regulation of AMPK, ACC protein and

phosphorylation levels, and down-regulation of SREBPl¢, FAS mRNA expressions.

[ Key words |

cyclocarya paliurus saponin ( CPS); lipid deposition; mitogen-activated protein kinase

(AMPK) /acetylcoacarboxylase ( ACC) ; sterol regulatory element-binding protein 1c¢ ( SREBPlc) /fatty acid

synthase (FAS)

Bl NAT A 8 77 SRR AT 5 A 2 R T R
1 B8 W ¥4 BT % ( non-alcoholic fatty liver disease,
NAFLD ) (1) % s 56t 0 3 38 K, 2 38 7 il ok 3¢ [ 5
— KW . NAFLD L 40 i AR 5 42 P4 A i B ik B2
VLB F2 3 R AR, L o i Y L G A 1
Pil &, 32 B A0 45 B Al Ve R U I (3R TR 4 A 0 P T
98 B M T B 4k S 26 R0 A W AR 45 A fiE (MS)
F1%) 2 T S, 5 W DR O G I A R 9 % DDA
Ko BT B, I AR G 7 AL NAFLD %k
K TRH PR AT B A A0 B N A AR AT
NAFLD gy ZRAe . H bR b AT S AL e 5
R IHON FEAR 25 R PR 25 55 4S8 NAFLD R 97
2 BRI, e 2 REALZE ), [ i NAFLD
FERORIT 25 MBI 5838 VI 75 2

TN (CP) A4 THASH 325 B A | 4 Bt , 22 XL
F - AR Y, R TR E A R R
FRZG BT R AR ) T R B R SR O i A
D LTS AN oY 1 B D 2 i I 3 N
AV IO RS e B D) BE L SR AT L R AR A 2D
R SCIR BT R W T R v B R U ik 6 1
R BRI G ke o R Ak A
A 4 245 BRAE FH 00 B 23 14 AN WA, DR O A S 350 4 B
T AN b SR A 38 o R S S50 L 5 R

SV (CPS) Wi 2 IR 7 R (FFA ) 55 19 K B 20
ffs HA- 1L E fig 5 30 AR5 mil 3 48 1) AR FH AL, S %
RN A 2 PR A3 W 5T N NAFLD $5 5800697 259
(R BT i A1 2 s LAl
1 ##
L1 40 KRB0 He-TTE i B AR )|
LA RFERIELYO T EM T W W E 5540,
DMEM 1532 3.1 g« L7" 8 & b5 + 10% Jif 4 1fn v
(10% FBS) + 1% # % K- % K, LA 37 C 5%
CO, BiFRph i 3% .
L2 245500 HEREER ALV E KX, didt
B 24 DR v 2 2 g R T A M S D R R A
H M Cyclocarya paliurus + 85 5 MG 2 H
H P A 24 ) BF 5 BT 4 B0 I 4 13 (36 [ Gibeo 22
a) b5 1744349) 5 i B2 40 ( Sodium oleate ) , Oil red
0 (3 [ Sigma 2 ], #it 5 70 %l 24 SLBM7742V,
SLBMA444V ) s -l 15 2 1% 16 8 (15 (AMPK) o,
AMPKa,p-Z Bt CoA 1L (ACC) ,ACC,B-l3h 1
= (B-actin) PifA , Anti-rabbit o EERE H (Tg) G 41
(2£HE Cell Signaling Technology 2\ &), it 5 43 5l N
12,0003,0003,0008,13,26) , DMEM k% 3% %t , Block
one, Block one-P( H 4~ 7 # Nacalai Tesque 2\ &) , it
S5k L4AR2552, L4AE0085, L5G4440) ; Rever Tra
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Ace qPCR RT Master Mix with gDNA Remover( H A<
U HR Toyobo 23 H] , it 546300) .
1.3 Y2 E9032 Yl 5 ( 35 [E Promega A #]) ;
Prism 7500 % PCR #" 341 ( 25 [{ ABI /A7) ; BX53
ROt 2 s (H A Olympus 2 7] )5 Mini-
PROTEAN Tera System #I 3 T HL 3k 1, %% #% i,
ChemiDoc™ XRS + with Image Lab™ Software ¥ % i
1% Z %5 ([ Bio-Rad /A H]) ; HERA CELL 1501 % 44
Jif1 35 3246 (35 [ Thermo A7) o
2 Fik
2.1 ZGWRHL TR BRI A T BORL K , 8 A
it 85% S IMAR I AR 3 R, Bk 2 h, & IFHR
W, MR AE S I IR B . MR IR B H T
K40 Lorp it -k 101 28003 K, AR A # )
FHIETBE 121 ZEH03 3K, Fe 40 IR 5 U e 4 )5 114
1R ENZEBAL ) TR K o
2.2 Neutral red IE/G HA-TE 4075 H4-TE
YA LR A D5, KSR 72 h AR 2 70% ~80% ,
i T 9 A S R A A R Bl S x 10° A /mL,
A2 fLAk 1 mL/fL, 53 Ry T 4 E B0 e
(0.05,0.10,0.20,0. 40 g-L" Y, B FRFE 37 C
5% CO, $53% 24 h, BE R R 22 vh W (PBS) P& 1 ¥k,
A0.05 g- L™ ML IR 55 3 h, PBS ¥ 1 WKk,
540 nm b 22 WO BE A THOE AN M TR
AR TEYE R = Ay /Ay X 100%

2.3 QIS5 HA-TUE 200 8 5 40 i 2
WEHR S x10° A/mL, %R T 12 LA, 1 mL/fL, 3%
Gl 4 H,3 fL/H, ER WS T 5% FBS 1Y
DMEM ¥ 3% ; # AL 41 45 T & 5% FBS ) DMEM +
20 wmol-L™"FFA ¥ 3% 9 8% W i 2 4% 1% 7 & 4
(CPS-L) %5 F % 5% FBS ffj DMEM +0.10 g- L'
CPS +20 pwmol-L~" FFA 1535 ; F 4R M0 50 12 17 w771 i
41 (CPS-H) #5F 4 5% FBS [y DMEM +0.20 g-L"'
CPS +20 pmol-L™'"FFA #53%,37 C 5% CO, ¥ F: 44
hER IR,
2.4 H4-1E 401 Oile red 40 ke JIg JJj & & I 5
H4- T E 20 s 45 Fh [w] 2. 3 31, 15 946 37 C 5% CO,
K32 72 h Jm, ardl m#iE 2.3 W, i A FFA i
CPS, ¥ IFE# 4,595 24 h J5 ,PBS ¥k 1 ¥k ,10% HI s
[# %€ 10 min,60% 5 N % B #,60% Oile red O 4t {4
15 min,PBS ¥t 1 ¥ ,100% 5 B f# ,540 nm Ab i
FE A,
2.5 SCiFY¢ )6 E & PCR(Real-time PCR) ¥l H4-
ILE 48 B AH B K 363k H4- T E 20 Mg 42 /b o 4
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e 2.3 Wi, 25 25T # 2 h J5,PBS ¥k 1 ¥k, 4% I
RNA #2 Bk 7 & $2 B RNA; 2 %% 5%, [ RNA/
Nuclease-free water J& & 4 6 pL F1 1 A 4 x DNA
Master Mix,5 x RT Master Mix 4% 2 wL,37 °C 15 min,
98 °C 5 min, 53] ¢cDNA, 20 pL W&k &, cDNA
MR 9.2 L M AB|#) 0.8 pL, Thunderbird Sybr
qPCR Mix 10 L F ABI Prism 7500 % PCR {¥ # 47
SN, NS48 :95 °C 30 5395 °C 55,60 C 30 5,40
NEF ;95 C 15 5,60 C 305,95 C 15 s, % H
2 78R mRNA AR5 H . RNA 31#7 1 Thermo
Fisher Scientific 2N 865 8%, 5175 WFE 1,

x1 31MF3

Table 1 Primer sequence

519 Fr 31 K EE/bp
SREBP1c¢ i 5'-CCATCGACTACATCCGCTTCTT-3’ 22
T 5'-ACTTCGCAGGGTCAGGTTCTC-3’ 21
FAS i 5'-CTGCGGAAACTTCAGGAAATG-3’ 21
Tl 5'-GGTTCGGAATGCTATCCAGG-3’ 20
GAPDH i 5'-TGAAGCAGGCATCTGAGGG-3' 19
T 5'-CGAAGGTGGAAGAGTGGGAG-3’ 21

2.6 FE [P ENE 3 (Western blot) #:] H4-T1 E
MMIAH G RIS 29 T 11 30 min 51 H4-TE
200, L Homoginized Buffer $2HU S K, 0 2 x &
ZZp W, 100 C 5 min & M, LA 20 pe/fl,
100 V, 2 h HL 3k, HilAb#E PVDF JIE J g 4K, 2+ ik
G i, 100 AL 1 h BEEAE TBS 5 W T & T B #3 IK Uk
15 min;Blocking one/Blocking one-P #t[4] 30 min, —
PL(1:1000) W5 4 C i, Pl g =4 (1:177)
MR, &M 1 he BERES I ECL &G, & i R R
1 min, HE AR R G AR, 8 H 4540 ] Tmage J 7.0
FR 5317
2.7 GEilcE R SR SPSS 19.0 Fof Ak B,
B x =5 Fon, Z 41 HCERCR H BN 2 7 22 9
BT 5 WO ZH ] B A, 6 2 7 22 55 PE A LSD K 36, AN il
ST EFHEN HIESHKE , P <0.05 RRERA
Gt X,
3 g7
3.1 CPS X} FFA i 5 (1 HA-T1 E i fia 76 1 (1 52
5 IF R H 4 ,0.10,0.20 g- L' CPS 41 7] B 5 ok
HMIEM: (P <0.05) ;0. 40 g-L~"CPS 4 1] B & 1)
il 4 BTG M (P <0.05) o, Rk, BE#E CPS X 4 f 3%
PRSI 2 AN R 0.10,0.20 g- L7 i AT F —



23 F5 15
2017 48 H

HEREAFFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 23 ,No. 15
Aug. ,2017

#2 CPSxt FFA 5 Sh H4-TE FAMFEHAHPIE (2 £5,n=5)
Table 2 Effect of CPS on activity of H4-1I E cells induced by FFA

(xxs,n=5)

2 51 e g /g L7 2 Jit0 5% M=/ %

EH# - 100. 00 +7. 87

CPS 0.05 97.95 +4.17
0.1 109.28 +4.21"
0.2 113.91 +3. 87"
0.4 83.80 +6.43"

FSIEWA " P <0.05,

3.2 CPS X} FFA 55109 HA-TT E 20 M 5 5 DL AR 1)
R 5 IE % 4 R, 40 B FFA (20 wmol-L7")
R a2 U R E DU, Oile red P8 220K A
LLYLRINETH (P <0.01);CPS {RJF 24 h J5, 5 FFA
(20 wmol - L™") 2 . #¢,0.10,0.20 g- L' CPS #4141
YLl E ¥ 9 2>, 0.10, 0.20 g - L' CPS # FFA
(20 pmol-L™")2H A B B F&A% (P <0.05,P <0.01) ,
F2 W] CPS REfg I Z FE (% FFA i 5% H4- 1T E 41 ffg o
JE 5 DUAR , S5 50 S O . LRI 1,3 3

E fpnj;,,‘t IR G
oy

)

A. IEH4H B, BiRIZH ;C. CPS-L 44 ;D. CPS-H 4
B 1 CPS xf FFA 554 H4- T E 48§ f5 i MR
{4, x200)

Fig. 1 Effect of CPS on H4- 11 E cell lipidosis induced by FFA ( Oil red
O staining, x200)

IR (AL O B

#3 CPSFFAFSH H4-NE MAERRHEERNENTI (v +
s,n=6)

Table 3 Effect of CPS on fat content A of H4-1I E cells induced by
FFA(x £s,n=6)

20 51 /gL~ FFA/pmol L ™! g 105 & i
% - - 0.63 +0.08
FEARY - 20 1.00 =0. 10"
CPS 0.1 20 0.84 +0.10%
0.2 20 0.65 +0.07%

FE:SIEWHLED P <0.01; GEMA LK P<0.05,”P<
0.01(%£4,5[).

3.3 CPS % FFA iS50 H4-TE 4088 AMPKa, ACC
EEBRANEmW 5B R A R, 0.10,
0.20 g-L~'CPS 2 AMPK«a,ACC & [ #5121k /K 7 B
BAE(P<0.05,P<0.01), CPS figfig 4L AMPK
155 38 B B U IR ALK, R FERE AR AR B T AR AE .
WE2,% 4,

%4 CPS3t FFA 55 H4-TE 4t AMPKa,ACC EEBER L
BB (2 +s,n=3)

Table 4 Effect of CPS on phosphorylation levels of AMPK, ACC
in H4- E cells induced by FFA (% +s,n=3)

MY FEWE/g- L' p-AMPKa/AMPKa p-ACC/ACC

LAY - 0.34 +0. 10 0.76 £0. 19

CPS 0.1 0.74 0. 11% 1.68 +0. 18%
0.2 0.97 +0.08% 2.05+0.17%

p-ampKe [ < -
AMPKE | S 6 kDa

ACC | 230 kDa
practin. [ ! D:
A B C

AL BERIZ] B, CPS-L 4 ;C. CPS-H 4

E2 H4-1E 1 AMPKe,ACC EABB L EARIARK

Fig.2  Phosphorylation levels of AMPK, ACC in H4-1 E cells
induced by FFA

3.4 CPS % FFA #5519 H4-1 E 48 g SREBPlc,
FAS mRNA £k S5 A4 %, 0. 10,
0.20 g-L~'CPS #{ SREBPlc, FAS mRNA #H X%} % ik
B R (P <0.05,P <0.01) ,¥4W] CPS A T
JHF- 240 P A 05 R 5 JAH G JRE TR SRR IR . L& 5,

%5 CPS 3t FFA i 5 H4- 11 E 488 SREBP1c,FAS mRNA 183}

ﬁi?jﬂ’{l%?ﬂﬁ(?cis,n =6)

Table 5 Effect of CPS on SREBPlc, FAS mRNA expressions in

H4-1 E cells induced by FFA(x +5,n=6)

28 51 R/ g L) SREBPIC FAS
[ - 1.03 £0. 07 0.97 +0.03
cPs 0.1 0.89 +0.10% 0.76 +0.07%
0.2 0.65 0. 08% 0.54 +0.05%
4 g

NAFLD J& —Fi g P A 50 , 5 08 oAl 3%
IR 3 AN R IATR G 1 1/ R S
FEY], H b IR B 2 L2 NAFLD & A4 & iy ¢
SRR, FFREAE S AR AR BTG 0 BT R
1P g K A I A s FEA S5 AR Sk AL A it
E , BHA R H Il =8 (wiglyceride, TG) , DL 3k F)
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JiE BT AR M IE W s A7, AMIEYE FFA B 5 8 38 £ 5l
FFA AL ) [ f5, v] 68 5 20 TG 7 53 AR, I
20 M A B A R IR I FRA S Ak 5 5 AR
SEH I NAFLD %2 % UJAH OC . 3 402 R el %
PRAEZS  BIFSE R WY, T B S 32 350 Wt e A1 /DN B
L5 TG, FFA S R g0 HFANIL Y TG 5 4t 59
1 3T3 N 7 A x4k . ARG P, B FFA
T HA- 11 E JH- 200 i £ 57 JFF 40 B B 17 A8 MR AL 2T O
e a7 JTF 40 i N R & i D5 U 45§ CPS (0. 10,
0.20 g-L™") T & , JIF 40 A g 5 48 v BA 2 ok 3, 40
JiL P9 IR B R AR . BB CPS BB % Bl 35 AT 41
JHL i 7 78 P % o AV &4t o O B T AR

AMPK & — il B2 # 50 B R R B0 A9 2R I
i , A5 Ay 4 B B B - A7 09 RSz i, T8 JH R g D5 AR
W R AR . DRSS B, AMPK 3 P 38
L8 5 /N BUAT UE B B 43 e, 40 RE B A
AMPK i 43 F ACC & g 7 W2 & Wi R 46 B B /Y BR
W, A Z B CoA A % N — BE CoA ( Malonyl-
CoA) ,JE UK BE R 107 W2 & MUY AT AK . AMPK 3 i %
MR AL TG AL IS 2 32 ACC Y 85 2 1k, T B IK ACC
P98/ Malonyl-CoA #4925 1, A% FFA 2R i 5 1k
#h Malonyl-CoA ) A= i sk 20 1T LA 3 4K 4% B8 Wiy 82 1)
SRR N R AT B A Ak, AMPK {55 38 B 2 77
Wi R S A/ & B s 4%, Horh AMPKa J LR
HFH 5> 1 ACC Ry BERR b2 AMPK I PE (1) 5 245
SKAIF B CPS 3 45 AMPKo 1 75 2 16 238 H4- 11
E 41 i1 9 9 B8 5 T AR, CPS (0. 10,0.20 g- L") fEH
T H4-TE 40/ 30 min J§, % p-AMPKq ,AMPKq,
p-ACC,ACC,B-actin B2 Rk, A5 LI, CPS
(0.10,0.20 g+ L™") A DL B & 3% i FFA 5 5 1Y
H4- 11 E JiF 4 ffs th AMPK, ACC i% ¥, H t CPS
(0.20 g- L") ZUR I &,

SREBP1c & i I B2 G Al i DA i) T 2 2 S ) 7
Rl 2 — , 25345 e R D7 1R A I B i 2H 21, 4
ACC,FAS %5 g 107 e 43 1 it 5 o oy e i i > o IR
B, SREBP1 ™"~ AE ik /Iy GRS 1 5 /0N BRI IOE i s 5
WD IR TR ACEREAR ™ . FAS 2 4 S i 17 iR
BB YOG B W, G O 1k £ T CoA TN Bk
CoA,Z 5 K 4 g i W2 1 4 1, H % 35 5% SREBPIc
J8 ¥, SREBPlc mRNA /K F i 3¢ ik ] 5 5 FAS
mRNA AR, 3 i FFA 2B 0 &, g B AL
SREBPI1c,FAS & AMPK T Vi% 3 35 1S I s & A% 1) &
LN, mRNA £ ik 32 AMPK @ /2 £k 57 .
ABFFE LI, 7E CPS(0.10,0.20 g-L~") T Hi FFA i
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S1%) H4-T E 40 jt2 b, SREBP1c, FAS mRNA % ik
WY R AIG, i CPS-H(0. 20 g- L") RCR B R W 8
25 LA 7 E B R T AR S B AR MRS FFA i
S0 HA- ILE BT 40 140 i 107 722 1, o620 )5 20 B P4 A Jo
DURL, n] fE A2 ok 14 i AMPK 3% 44 5 ) il SREBP1c,
FAS JE K Rk R AFAERT o S35 Bl T & F) ] A3k 52
B A o T 254 288 50, NAFLD & 9% #L ] 7Y
ZREME O T BRI SRR A B T 40 L s D AR

W A 2 T HL R i 10— 2B IR ADTSE
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