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[ Abstract)

resistance cell model. Methods

Objective To examine the hypoglycemic effect of Chinese yam polysaccharide on the 3T3-L1 insulin
IR-3T3-L1 adipocytes were randomly divided into control group (Con), model group
(DEX) , metformin group ( Met, positive drug group) and CYPS group (0.05, 0. 15, 0.45 mg/mL). After the creation of
the TR-3T3-L1 cell model by dexamethasone (DEX) (1 pwmol/L) stimulation, Chinese yam polysaccharide treatment was
applied. Glucose intake and the levels of TC, TG, LDL-C, HDL-C, GSH-Px, MDA, HK, and PK were then measured.
AMPK-PI3K/ Akt signaling pathway-associated gene expression was identified using qRT-PCR. Results The glucose
consumption of IR-3T3-L1 cells was considerably decreased after 48 hours of treatment with 1 pmol/L DEX compared to
that of the Con group (P<0.01), and the reduction persisted for 60 hours. 0.05, 0.15, 0.45 mg/mL CYPS treatment
significantly increased glucose consumption (P<0.01), HK, PK, GSH-Px enzyme activities (P<0.01), HDL-C content
(P<0.01), and decreased MDA enzyme activity ( P<0.01), T-CHO, TG, LDL-C content ( P<0. 01) in IR-3T3-L1
cells. 01). Additionally, CYPS administration dramatically decreased PI3K, Akt, GLUT-4, AMPK, IRS-2, PPARa, and
adiponectin mRNA expression levels ( P<0.05) and reduced IRS-1, GSK-33, ACC, and FAS mRNA expression levels ( P
< 0.01). Conclusions In IR-3T3-L1 cells, CYPS can reduce oxidative stress, control lipid metabolism disorders, and

enhance DEX-induced glucose intake. AMPK-PI3K/Akt signaling pathway-associated genes may be connected to the

process.
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CYPS(4iJE =90%) (4t viar AR A RA
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Py CHUA 5532 1. 2 mL) (MY RHE A BRA ] H
R, iS5 BW10326) 5 3h iR — B XU (BE4% . 5
g) (CCK-8 L {if 4 . BCA 4 1k &\ HK | PK A6 il
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SEARIEFREL 0. 25% I G (i SR A AR A BR
oANa] R EE S CM-0006 . PB180228) ;3T3-L1
Differentiation Kit ( Abcam, " FH I ¥, it 5
ab287843) ;iMZL O (MM .5 g) (IR FIBHEA PR 2
A, P EJL ST, H# S cO7961) ; 7 4 MDA | GSH-
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YT T A R A A, i E R, S A154-1-
1.A003-1-1,A005-1-1 Al11-1-1,A110-1~-1,
A112-1-1,A113-1-1); Novo Start SYBR qPCR
SuperMix Plus ( Annoron, 1 [E Jt 57, #it 5 E096 -
01A) ; EASYspin Plus ZHZ1/4fi il RNA P 42 B
A& (Aidlab, H [ Jb 50, #iE5 RN2802), GoSeript
Reverse Transcription System ( Promega, 3¢ [€ | it 5
A5000) ; 2E4) % A48 (T3 M A ) 5 8 Ak Bl (36
Millipore /NT)) 3 Herocell 180 éﬁﬂﬂ@i%?‘%?ﬁ(/lﬂﬁﬁi%
BHE AR R ; 282 & PCR L (2 ABL Q7
Flex); [ %% 5% 1L ( Applied biosystems ) ; spectra
MAX190 R ( Molecular devices) ; {7 ¥ VR &5 .0
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RIS 2 d, W IHER TR, 218 A
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mL BAERFEE SR (S S ), 7E 37 °C, CO, KF

AERFAE 5% W) A ML 55 TR A0 h B R, 2 80% LA Y
L 53l B
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K 7 ML AR IO 3R A7 52 360 1 240 R A i
FH 1~2 mL 8RR £ 2% vl (PBS) X 40 M FE 471 Uk,
¥ 4% 2 R PR MBI AL A T, 4T 30 min 19
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Ji, AT A IR LA S A
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[l BE A DU 0 o, R 35 R AR R 24 h (1) HBZE
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pwmol/L) A Jezs A, BRFLIITA 100 pL, 2615 F2 46 %
B 24 h, (2) HXIK(Met) %Fi5 55 19 3T3-L1 40
936 FIRI AR 15 B BB 4H (Con, LA DMEM 5¢ 4
Rigedk) Met 41 (0.1 mg/mL) DA K25 FHAH, BFL
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(CYPS) X755 5 19 3T3-L1 40M% e, 4% 8
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16 96 FLAR | LA 1x10°/mL (1) %5 J3 432 B 15 40
M, WS IH S F2 W, Al A & 1 pmol/L 1 3
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mg/mL 0. 15 mg/mL . 0.45 mg/mL), &% 1 wmol/L
DEX M58 53R 3L AL P 48 h J5 , A CYPS Ab B
24 h, B0 JE 1A U0 TE O A 3 B T 7S R
4 °C B0 (8000 r/min) 10 min, B F3&, 7E OD,,,
ARSI WG RE
1.3.7 Kzl IR-3T3-L1 40 i i TC. TG . LDL-C .
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EASYspin Plus 2123/ 400 RNA P 42 B 57 & %F
AN AT S RNA 425, IR 5E B RNA Yk 2l
OD,g 0 THo % B GoScript Reverse Transcription
System 257 & UL B, fic B S SRR R A R
cDNA, BHIFE M E TSI ¥ ¥ 51, 2% NCBI 4k
PIFSEH 2E (% 1) DL GAPDH 18 NS, 4 [
Novo Start SYBR qPCR SuperMix Plus {55 & 15 B Bt
B qRT-PCR R AR R, ATk, R H 27247
IR L AR R A
L4 HiFEFE

BER VIR AR IR 22 (x 25 ) Ron, BT A 52
R tgptAy 72 3 R E S, Bk iR/ i 2
B0 (LDS) ¢t ¥ 56 (Student” s t-test) FIEA K 25 )7 25
51t (one-way ANOVA) dE47 50t , BT A1 54 4o A
22 & i ] GraphPad Prism 9. 0 {417, 25 %
FIELE P<0. 05 W 22 R BA G R L,

2 #R

2.1 3T3-L1 ARMFSHURMIT O LBER
WE 1A~ 1C B, i O ECH 10x (93]
BB AR A T4 LY 3T3-L1 Fi i i 20 e, Hoe
BERA YR AN G RIL S50, 55 R
AR IS RI R38N FE S 7~ 10 KA, 240 B2 378 A A
FE , H s #mer O Yo harfa, iX i B 3T3-L1
HIHG WA MR D s 28 07 735 o4k, % A% Sk g I 4

%1 qRT-PCR 31¥F%1
Table 1 Primers of qRT-PCR

N RG89 (57 -37) I35 -3")

Name Forward primer(5°=3") Reverse primer (5’ =3")

PI3K CATAACCTGCAAACACTGCCC ATCCTGCAAGGACATATTGTTGT

Akt ATGAACGACGTAGCCATTGTG TTGTAGCCAATAAAGGTGCCAT

GSK-3B TCGTCCATCGATGTGTGGTC TTGTCCAGGGGTGAGCTTTG
AMPK AAGCCGACCCAATGACATCA CTTCCTTCGTACACGCAAAT

ACC GAAGTCAGAGCCACGGCACA GGCAATCTCAGTTCAAGCCACTC

FAS ACAAACTGCACCCTGACCCAGA TGCTGGTTGCTGTGCATGGCT

Adioponectin GGTCTGCCTGTCCCCATGAGTACC

GLUT4 CGAGCTGGACGACGGACACTC
IRS-1 GGTCACGAAGAGCTGGTGCACT
IRS-2 GCTCCCTGTTCCTGCAGCGG

PKB ATCGTCGCCAAGGATGAGGT

PPAR«a CGATACTGTCCTCCTTGATGA

GAPDH AACTTTGGCATTGTGGAAGG

CATCTTCGGCATGACTGGGCA
AGACATAGCTCATGGCTGGAACCCG
GAGGCGCATCATGGAACACGG
CAAAGGTGCCAGCCCCTGGG
TCTCGTGGTCCTGGTTGTAG
CGCGTGTGATAAAGCCATTG
GGATGCAGGGATGATGTTCT
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J, IF ELAT UH TS R ARG R R S AR — 2 IR ARSI N T ol /L T3 wmol /1L /Y

I Hb FERAN 25 W) e BE AT 5 221006
HWK, E 1D ~1F, 55 R I8 U5 40 AH L m & 2B A%, 5 Con A, 2 mg/mL . 1 mg/

DEX ZHAYBRNT AN A K /R B th25 22 mlL L 25 208060 A 105 40 B 336 2k A 2 ma 58k (4390 ok P
WL A NG I 20 B o A e 3 3 50 B AR 5E T <0.001,P<0.01),0.01 mg/mL LI 242850 %t §g i

ARG . YA LT AR A P LS (P<0.01) 117 0. 1
2.2 DEX.Met,CYPS X iFSFEMMAME AN mg/mL —HF WA 0.5 mg/mL. 0.1 mg/mL.0.05
Fm mg/mL 11125 Z2WE A 2358 B 17 240 JfL %) 47355 258 77 A 1R

HE 2A AT S5 A B 4 wmol/L DEX X5 IR (P>0.05) , %% S /5 A9 3T3-L1 5 i 41 i %
Ja BRI AN MIE 1A 0, LIS B AN i M AE 70% A T, AT RAESE 0.5~0. 01 mg/mL 7 FE N 1K)
PR, A 5 40 B 52 i s K, DR DL A s mT e B0 LI 22 0. 1 mg/mL A9 — H SUNGHEA 7 i 2056

- & i R AL LN {2/ RS
TE: A RE LR FIAR T A0 (40x) ;B C. LR AL O BB T A NE (40x (80x) ;D B Hi ZEKARME FIE 19 20 L L AL O By
J 5 200 (40x (80 ) s F« LI 24 28 S 19 40 Ak i AT O e i g 17 20 2 (40x )
1 ImZE g @A 25 2% 3T3-L1 4A AR B 52
Note. A, Undifferentiation preadipocytes (40x). B/C, Differentiation matured, oil-red O stained adipocytes (40x, 80x). D/E, Oil-red O-stained
mature adipocytes treated with Dex(40x, 80x). F, Oil-red O-stained mature adipocytes treated with CYPS(40x).
Figure 1 Oil red staining was used to detect the effect of CYPS on lipids in 3T3-L1 cells

A 150 = B 150 9
c\\° B Ed
S 3 = 100 =
% £ ey
i.?é% 5@3 50
EE{U
0=
Con 1 1.5 2 3 4 QOQ & AQ% AQ'% ,ﬁ% ‘ﬁc‘, ,B% ,ﬁ%
y N (SN OMN) ¢
HbFEKHA/(umol/L) & oy sy
v & & Q}@ & S &
DEX FIFgsg &
Q" NTOH D -
T O

T A ZERAR X I A 0 LTS B2 B - — FPOUSUNI 1L 25 220 % I BB T A MO 1 932, 5 Con ZHATTIE, ™ P<0.01, ™ P
<0.001, ™™ P<0.0001,

2 MU FERHA | RUNCHI LU 2Y 220506 i 7 4 % 3 520
Note. A, Effect of DEX on the viability of adipocytes. B, Effects of Met and CYPS on the viability of adipocytes. Compared with the Con group, ™ P

<0.01, ™ P<0.001, *™ P<0.0001.
Figure 2 Effects of DEX, Met and CYPS on the viability of adipocytes
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2.3 3T3-L1 e S RMMAREE L

WE 3 s, 7 36 h J5 A 1 pmol/L F1 3
wmol/L DEX [ 41l iy o 1% ) %5 H % & 5 Con 41 AH
Lo, BB T B R AR 4R HAE 48 h B 1 pumol/
L ) DEX R RAHIHCER 5 3 wmol/L 1 DEX L
BRI ZEAK, (HiE X 1 wmol/L 1 3 wmol/L
(1) DEX XF 375 3 J5 11 115 15 40 it 3% M 5 il , & 30 3
pmol/L 1Y DEX X 41 il i) 8 142 1 pmol/L Y DEX
X2 A 47 3 S D 5 R I T 1 pmol/L DEX il
P 3T3-L1 JE W 4NHE 48 h &7 TR B
2.4 IR-3T3-L1 SR REIREITERE 1%

WA 4 Fros , RERE RALHURRLE &0 f5 A
FHSE A R R IR AR S 24 h 36 h 48 h .60 h, 7F 60
h 1,5 Con #AH L, DEX 2075 % 450 & & B % T+
1, 2 IR R I R AR AR
2.5 CYPS xf IR-3T3-L1 AfEEHEEEEDN
=AU

SR FHAS 26 W AR A TR 02 T ARG T TR 5% R R AT N
8 240 B a2 W 1) Z2 W 2L 4, %8 LU 2 22 Y
FEA I i T 0. 05 mg/mL 0. 15 mg/mL Al
0.45 mg/mL =KL, WK 5 TR, 5 Con ZHAH
ke, DEX £H 45 Wi #E 2 1 3% R % (P<0. 0001 ) 5 5
DEX ZHAH L, ¥ 4 0. 05 mg/mL. 0. 15 mg/mL Fl
0. 45 mg/mL [ CYPS F1 Met ¥Jfi£ #f IR-3T3-L1 EHf
21 e 1% # 2 AT FE (325 P<0. 0001 )

2.6 CYPS %t IR-3T3-L1 ZA i HK #1 PK &4 #Y
=1

WE 6 i, 5 Con 4141 Hb, DEX 41 HK \PK /Y
it 3 P X R W E R R (40 P<0.001, P<
0.0001), 5 DEX @ AH Ik, CYPS 4 (0.05,0. 15,
0.45 mg/mL) HK \PK ) % M 2 25 7 & (358 P<
0.0001) , HAFTERIBACHIVE, 1T Met 20 PK A BETE
PR T m i (P<0.001), WEIERE,
CYPS ¥ya] & TR A\ HK (PK [ 6 M
SRR A AR, DT 38 3 A bR B B
2.7 CYPS X} IR-3T3-L1 AR5 K5 a0 200

& 7A ~7C a] %1, 5 Con ZHAH L, DEX 4H T-
CHO TG . LDL-C ¥J 8Ty, H B A W34 (320
P<0.0001), 5 DEX 41 kb, Met 41 #1 CYPS 41
(0.05.0.15.0. 45 mg/mL) i T-CHO , TG ,LDL-C ¥
PR R R (1l P<0.0001) ,3fH CYPS 41
SRR, A 7D T, 5 Con ZHAH
b, DEX 20 HDL-C 528 2 T B (P<0. 0001)

5 DEX 4 H , Met 441 CYPS 41(0. 05.,0. 15 0. 45

mg /mL) i) HDL-C 4 2850 & T+ m s (450 P

<0.0001, P<0.01, P<0.0001, P<0.0001), 3 H
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