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Effects of Panax Quinquefolius Saponin of Stem and Leaf on Glucose-Lipid Metabolism and Insulin Signal
Transduction in Insulin Resistant Model Adipocytes ZHANG Ying, CHEN Ke-ji, YANG Ling-hai, et al Xiyuan
Hospital, China Academy of Chinese Medical Sciences, Beijing (100091)

ABSTRACT Objective To observe the effects of panax quinquefolius saponin (PQS) of stem and leaf on
glucose-lipid metabolism and insulin signal transduction in the insulin resistant model of adipocytes.
Methods The insulin resistant model of differentiated 3T3-L1 adipocytes was established in vitro with free fatty
acid. After induction of insulin resistance, cells were treated with metformin or PQS for 2 days. The glucose con-
sumption in culture fluid was detected by glucose oxidase method; the effects of PQS on the lipolysis induced by
tumor necrosis factor (TNF-a) was observed using colorimetry; and the phospholation of signal proteins was de-
tected by Western-blot. Results The amount of glucose consumption ( mmol/L) in the model group (5. 250 +
2. 671) was significantly lower than that in the normal control group (14. 133 £1. 305, P <0.01), it increased in
the meformin treated group (11.807 +1.358), and the groups treated with high-, middle- and low-dose PQS
dose-dependently (10. 784 £2. 373, 10.217 +1. 237 and 9. 984 +2. 006, respectively) , significantly higher than
that in the model group ( P <0.01). Upon TNF-« treatment, the concentration of free fatty acid ( FFA) (nmol/
ug) in culture medium was 2. 479 +£0. 597, predominantly higher than that in the control group (1. 320 +0. 538,
P <0.01), while it was 1. 210 £0. 566 in the metformin group, 1. 105 +0. 631 in high-dose PQS group, 1. 108 £
0. 260 in the middle-dose PQS group, 1.201 +0. 593 in the low-dose PQS group, all were lower than that in the
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TNF-« group (P <0.05 or P<0.01), and a dose-dependent tendency of PQS's action was seen. The tyrosine
phosphorylation of insulin receptor and IRS-1 as well as Ser473 phosphorylation of PKB were lower in the model
group than in the control group; they were insignificantly changed in the low-dose PQS group, but did show sig-

nificant difference in comparing with those in the high-and middie-dose PQS groups or metformin group. Conclu-

sion PQS can accelerate the glucose utilization and depress the lipolysis in adipocytes induced by TNF-«, which

may be correlated with its promoting insulin signal transduction and improving insulin resistance in adipocytes.
KEYWORDS panax quinquefoliums saponin of stem and leaf; 3T3-L1 adipocytes; insulin signal transduc-

tion; glucose-lipid metabolism
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1 @A /B 3T3-L1 BSR4 M bR R IR T
American Type Culture Collection (ATCC) i P EHE ¥
ReERER KEARPLWE. ARKE 10%
Rk G4 78 B F # B R 8 & 58 (25 mmol/L glucose)
IMDM #; 3% ¥ (GIBCO A ) ) kR 35 5%, s R F K
37 €,5% CO,,

2 #Y PQSHIRKRHMENUWTRATEES
b KRR BB, B RA A IR 40 mg 2
HORARBKEE, SR REEHATARSE SR, TR
#IRRESTH] K 0.02.0.04 .0.08 mg/mL, — B WAKHY
LREEEEN 1 mmol/L,
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No. 4,CELL SIGNALING) B4k E A4 B Hilk
(Lot No. 27730, UPSTATE) , 1Ll £ #i % 1gG L & (Lot
No. 23795A ,UPSTATE) . 1l £ 4i K 1gG #i 1k ( Lot No.

23796A, UPSTATE ) , % i 4 ¥ 1gG H{ {& (Lot No.
23650A ,UPSTATE) i & £ %1k B T 8 {7 H & ( Lot
No. C2905,SANTA CRUZ) B¢MIILM RS EZHEED
1 $i{k (Lot No. D0104,SANTA CRUZ) . B¢ 5 3K 5E A
F a( TNF-a,Sigma 4% & Lot No.302CY25) . EHEKE
2 X 77 & (CALBIOCHEM 2 & ) i 7 fig B AR 30 i€ iX
FE(EREREY T HEBAPT) B (BIO-RAD
28,85 DYY-12 #) #HMN(REMALAR, B
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RISE A-5082),
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¥4 H & 0. 65 mmol/L #ZHE & .1% BSA .10 nmol/L %j
M KRP £ pp ik (131.2 mmol/L NaCl, 4.71
mmol/L KCl, 2.48 mmol/L Na,PO, - 12H,0, 1.24
mmol/L MgSO,, 2.47 mmol/L CaCl,, 10 mmol/L
HEPES, pH{H 7.2 ~7.4)BHE 12 h, B2 h #2131 K,
EARASTEARNY LRBEFELE. 12h 5,8
F& | mmol/L MRS .1% BSA #) KRP Z MK IEE
lh, BRZ 1%BSAM KRP ZHlBEE 1 h, RE£
B ALIMDMET, 2, EES, THTELER.
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BUWIRITH. BRYTBASN, YA TNF-o ERIER,
BRI PARRERN LS nmol/L, FHAYIBITHEEF
W BRAD TNF-o S, 28 53 SN A RL 25 97 5 5% 48 h,
48 h Ja , I B 3R, PR AR R ) B R O <P i AR
RiBR (FFA) (¥ . LA 0.1 mol/L NaOH B R R 4H M,
FIMERCK ZERRERMARNEMEZLKE, LK
T FFA % .

4. 3.3 POSHEERKMRETHESEAHR
KPR R0 B ARG BT 4 R 15 T 100
mm ISR, 5 6 H,BA 6 fL, EEB I G FH AL
YR8 h, B h)E, HBAHEEAHES, SR
F: (1) F Human insulin 150 nmol/L R 40 M ;(2)30
min J5 FI7KY ) PBS YEAAME 1 K5 (3) JH 4k I R B 7K
AW, WO AR B, B s (4) B VK ¥ PBS Ikt
2R, B (5) %48 . M 50 pL modified RIPA buffer/ ¥
(modified RIPA .buffer 4} : Tris-HCI 50 mmol/L, pH
7.4; NP40 2% ; TritonX-100 1% ; sodium deoxycholate
0.5% ; NaCl 150 mmol/L; EDTA 1mmol/L; PMSF
Immol/L;Na, VO, | mmol/L;NaF 1mmol/L); (6) 4%
A240.5 mL EP &,1 XA FMlE&EB &K E (Brad-
ford Coomassie dye-binding assay) , 5 1 3 F§ T Western-
blot, —80 C{{7 . F Western-blot i MBI E S
KESERMF(BEOERALEZHRH R,
95 ~100 C & 5 min; (2)SDS-PAGE EHH X ,3% i
WA, 10% B 5T BSIE, LR 20 wL/ AL (3) # K- 1l
MARERERE 20% PENEFEERES min, ¥ T
PFEHE AEE B 0.8 mA/em” B [E] 1 h; (4) H A K
HABE : HAWB:TBS/T+5% (wv) RIEYi . E
&, %30 1 h, ] TBS/T YR, R RP 55— (LU
BLI00HE)BE, 4 CH®E,TBS/T YR KX
RS H(LAEHK1:1000 HB)BE,ZH 1.5 h;
TBS/T Wi (5) B 6 fL¥IEmAR ML (ECL) BB
fif f8] & 2 min,

5 Git¥AE FAREMizs RR,RA
SPSS 13.0 &t KU B#HTHITE LB, M & AKE
HHEESHRRMY EFHERER, Levene £ FHR
RRFEF TETHAMLERAERETE0,
24 [ B A LR F LSD-t B
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| POSXMHEAMHARMNEW(R]) HEA
HERHFAERMK T X MA(P<0.01); SHBALE,
BERAAHEEENER T ERM(P<0.01),HFE
& PQS HIZGIBR MMM, B AR OHE B AT M

Kas,
£1 RA#HGHENEBRLE (2:s)
45 n Wi 45 5% 1% FE | (mmol/L)
oy} 6 14.133 £1. 305
[ 5] 6 5.250 £2.671°
AR 6 11.807 £1. 3582
PQS X # 6 10. 784 £2.373%
PQS 17| & 6 10.217 £1.2372
PQS /) B 6 9,984 £2. 006

S BARE, "P<0.01; 5B LK, P <0.0]

2 PQSXAERF A MEIR M (£ 2) TNF-o HE
FHPFFARBEEES T EA(P<0.01), £/
HEFEP FFARBEHEERT TNF-a H(P <
0.01),HFEE PQS FIZAR B AMK B+ FFA K

EEZHE BT,
%2 K4 TNF-o RRMIEALE (2xs)
415 n FFA ¥ /& (nmol/pg)
pog: 6 1.320 £0. 538
TNF-a 6 2.479 £0.597°
B RUAR 6 1.210 £0. 5662
PQS K fl & 6 1.105 £0.631%
PQS = | % 6 1.108 £0.260%
PQS /R B 6 1.201 £0. 5932

5 M H A, P <0.01;5 TNF-o 4 H 5, P <0.01
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FEEABMILMENE(H 1)  Western blot R %
BEBEMH 0O min 5, RS RMAENARE R
ik B T B {7 A% 25 &% 1% B2 4L 7K F ( phospho-insulin re-
ceptor) | IRS-1 B & 88 #% # 1k /K ¥ ( phospho-IRS1) |
PKB ] Ser473 #% &% 1k 7K ¥ ( phospho-PKB ) 3 45 3 B 4
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HWEHT NS =BHRBRH (ATP) RESEZ K
KV HZEREYEANBERRERRIL. B
8 % 2 {KJ& ¥ (insulin receptor substrates, IRSs) f1 &
IRS-1,IRS-2 . IRS-3, IRS4, SHC, CBL, APS | SH2B,
GAB-1,GAB-2 .DOCK-1.,DOCK-2, # % FH /MR B %
8BRS K KB K5 d IRS-1 #1 IRS-2 #b B,
IRS-1 FZ A4 4518 B & RN (Rg s H B AL) A 5
HAEK EmEmBERLE, T5RMEQ (N PB-K;
BEMPIER A SHP2 BRE MMM ) MEXERS
A EBESRESA TR, EANESREZATR
UTRBHETESHS: (1) BASBILEE 3 B A (PI3-
K)EE# 584 . 15LK IRSs 5 PI3-K 78 # T & p85
e T pl10 Fik, PB-K LG, LA
MO BEMIAG 4 5-— BERRBE AR BEALAZ PI(4, 5)P2 $ 7%
B = B§ B W% IR Mt LA (PIP3) , PIP3 W] 4% PKB PIP3 K
i % H A -1 (PDK-1) F13E #8388 C(aPKC)
BEZMMWKEMME, Z£5 2 PDK-1 £ PKB #
Serd73 BERR AL, Bh T = A & Pl AE WD 2 R (AN AR HE A
BRERE, PURN R R R BB KRB A AL,
TR AT RN A — AR R E R
FREZC), (2) HhHESEZIETEd CAP/
Cbl &2, 5 PI3-K RZ A, € # GLUT4 % i #1 %
BB, (3)Ras FSHFBE RS 5EKA
FEAEAEA2CHL2)EE . FESLHRXHKE
F(SOS) &A1& Ras, @S MAP BB R R K
AN REREE. REEGFSHIRFEFHIK R
HEERBRENEERTZ - REKRSEESH
SRUERSERIMARERZ —,
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Fe 7 40 0 % A R S RARHUR R BRI TR B2
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BB AT, AR BRI
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4k B PKB % 473 fi 22 R M B AL B0 A 5, I\ T 42 3 Bl B
AR AR B A PR A, R B R,
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BF I GLUTA B i B M 4455 .CAP 8 2",
ATFT LA 40 T 4536 - PQS FT A 5 Al A 40 I s AR
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BHREH X, (B FFA AT A SIEMT AR £ S RIK
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