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1 #REFE
1.1 #R5iHF

i B AR TR 2 S i F 9% T 4T 1Y) O vk I A
RERERIE O BB A K 4 4-3-0-2G-4i
EFE S HAA (394%) ., REHR-I-ZEHM
(49.0% ) Fll K25 22 -3 25 F AT (2.6%) . 30 H
SPF 2% 4 JA i et CS7TBL/6 /N, 1A 17.2~20.9
g, 1 i 3 e S 86 sh WA IR T AT A | 4l Ak K
Tk (B 109% B8 1) = Be i Bk (B 45% B8 I ), TLIR
AR W B AT PR /) R WA 1, R
ZRMERF A, EZE R & D AT ;SYBR® Green
QPCR Master Mix, 3 [E Roche /A #l ;cDNA i3 %
Sk &, HAR Takara 23] ;PCR 514 M 4 Wi 5
YR PR A R G G e R 1k [ o pr
aigy,
12 FENF5ES

ACCUTE TBA-40FR 4= A sh Atk 4r#r4¢ , H
7 Toshiba 23 F] ;Nanodrop 2000 A% i e 5 I 5 41X,
£ [E Thermo 23 H ; ABI 7500 system SZ B 2¢ 5
i PCRAY, & [ ABI A+,
1.3 XWHE
1.3.1 s semistit  C57BL/6) /N RAE T K2
YR LIRS IR 12 h SRS,
IR EE Ry (23+3) °C, AHXTEE R 55%~60% ., /N
RIS W MM SR 1 S, K ILBENL Y 3 4L, A
10 221500 3 Atk AR (LFD) X B4 . i) i
5 10%05 105 B ARG Rk 5 g (HFD) X B4 . 4 i
459 5 W5 1 v R AR AR kAR 0 (SWCN) Ab
PR . RIS 459006 Wi ) e e T kL OB R 25 5/
BUE B A pk A, M h 100 me/kg, LFD
HFD 20 8 45 R sEbk . SLdk iy 14 &, 54
PR (A 8 — U, SE e A ]/ BRUF R B R ROK B
3didE—YHEEEMKHKE, LREE 1d%
ANERAR D 12 h JE AR A R HE BB 5 K /) BR
T ETUHE L AR BT, R 47 BT IR 4 2, W e R e
BT =80 CrkA P R A7 . KR 2 2 500xg 250
15 min J5 53 243 2L
1.3.2 IR M 55258 (Oral glucose toler-
ance test,OGTT) TESIGHEATRIZE 12 JHIB), B4
BEPLIEH 6 H/NE, 258 12 h J5 45/ RO B i 4
B (2 glkg) , 350 BI7E 0,30,60,90, 120 min Hif il i

1 ABMERES (%)

Table 1 Ingredients of the purified diets (%)
i LFD(10%R& %5 )  HFD(45% i B )
FEAE 33.17 20.14

EREA 29.86 8.48

&g 18.96 23.31
¥ i 1.9 20.68
B B A 3.32 11.65
Yk 4.74 5.83
B 2.37 291
AT 4L BR AT 1.56 1.92
B 445 1.23 151
WAF 0.95 1.16
LR 0.95 1.16
L—¥ MR 0.28 0.35
B BR G 0.5 0.64

R BB B BR 3 0.19 0.23
re 0.02 0.03
&t 100 100

A F AR

BIKAC L 70 35

Ea 20 20

fig Wy 10 45
&t 100 100

FE KL, DA% IR A i it s K,
Graphpad Prism 7.0 3153 OGTT Hfi & T mi 1
(AUC)HMH.,
1.3.3 5 R &35 (insulin tolerance test,
ITT) OGTT SEK5¢ % 3 d J& , R4l R AL E 6
AN R 4 b J i I B 3R (0.5 Ulkg),
It 457 0,30,60,90, 120 min 38 1 FE # ik Bt
I, 0 5 14 7K o A Graphpad Prism 7.0 315
ITT #14 A (AUC) A,
1.3.4 M AEARFEARI S LT 0 25 0 i R
RZA A A FT AT I E |, Elisa K00 1fi
W R K, IS R R Kb 48 A
(HOMA-IR ) i1 Jig £ 2% BUHE 2L (HOMA-IS) , 4n =t
(1) F=X(2) iR,
HOMA-IR =[5 M i B (mmol/L) x 25§ IfiL
5B R (mU))22.5 (1)
HOMA-IS = 1/ [Z JE LB (mmol/L) x 75
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IMYE R & R (mU)] (2)
1.3.5  SCiF5E 6 & PCR G I I JE OB AR 5 AR
KEER Y 22 7 RIKXAKF R Trizol 24875 T
JIEE v 42 R RNA, Jf 48 ] NanoDrop 2000 i &
RNA ¥ B4R ) B 1 g RNA FFH 0054 555
& A cDNA, K H SYBR Green QPCR Master
Mix 7£ ABI 7500 PCR ¥ #F 17 52 B 2¢Ot & &
PCR., 51 % F %) a0 F IRS2 (1E 1 )5 -GAG
GACTTATTCCCTAACCACG-3" ,IRS2 (JZIf]) ;5 -
GAGAGGCGACCTGAACTACC -3' ', G6PC  ( 1E
i) :5'-TCAACCTCGTCTTCAAGTGGATT -3,
G6PC (JZ 1 ): 5'-GCTGTAGTAGTCGGTGTCCA
GGA-3""8, PEPCK (1ET7): 5'-TGCGGATCATGA
CTCGGATG -3’ ,PEPCK ( JZ Il ): 5" -AGGCC
CAGTTGTTGACCAAA-3'191,

PCR J b % J¥ % & WK 250 °C,3 min;95 C,
10 min;95 °C,15 5,60 °C,60 s, :F4k 31 1§ ¥E ;95
°C,605;50°C,205;95°C,20s, Lk B—actin (IEI7]:
5'-GTGCTATGTTGCTCTAGACTTCG-3', FZ [} ; 5
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~ATGCCACAGGATTCCATACC-3") NHNZHH
25 B bR S DR A e 2R3k AR Al 2040 31
B

1.3.6  Siitardr  SC9e s R H SPSS19.0 4t it
A AT B K T 2250 B (One—way ANOVA), H
Duncan 2 WA HEAT 41 8] 22 007 B 2 om R
CSEMIEHAREE”, P<0.05 BaREF L,

2 #R
21 #kEeENREEREBRENIM
HSHNRV IR EAFEER (K 1a), 4
it 14 RS IEEE SIS HFD 4/ AR K
(27.82+2.62)g, T AR E O (46.76+3.05)g, /& LFD
ZH /N B E (29.4441.92)g 19 1.59 %, H B AH AR
JE(E 1b,1c) .5 HFD 400 L, & PRk AL 1T 4b
L (SWCN)/NERUARTE (37.13+2.09)g 8 E (KT
HFD 41 (¥l 1b) ., 1AM, 7€ HFD 411 SWCN 412 [1]
ANEEBYSAERAMZET (B 1d, le),

i
H
Weight gain/g

LFD  HFD SWCN

RERIRA
-
(3]
L]

Energy Intake/kcal -d™!
[oe]
T

~
T

LFD HFD SWCN
(e)

W AN R TR ROR 25 57 3% (P<0.05) .
1 EEeENINREAENEREENEN

Fig.1 Effects of

=N

sweet cherry anthocyanins on the body weight and food intake of mice
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22 EMiEeaEN/INRBAEEMBEESEMZE  SWCN 40/hEFE 30,60,90, 120 min 4 1L #% /K - 5
A FE T LFD 4, KT HFD 4/, SWCN 41

WK 2a fF 25 ,SWCN 4/ EU7E 0,60,90,120 AUC fHAX T HFD 4, & F LFD 4 (K 2d),
min B A KF- % & T LFD 41, KT HFD 2. OGTT Al ITT 45 R Al A1 SWCN ZH /)N Bl 11 4 % 1 72
SWCN 41 AUC {5 HFD 410 e & 30/, Sk K- 5 9% 52 5 B B 55 T LFD 418 8 B AL F
BA W E] LED A iy KF-(# 2b) . i 2¢ fis, HFD 41,

)
28 . -= HFD T
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g2 w £
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Fig.2 Effects of sweet cherry anthocyanins on glucose tolerance and insulin tolerance
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Fig.3 Effects of SWCN on serum glucose and insulin, HOMA-IR and HOMA-IS

24 #BkEaEs/NREREER mRNA R
Y % M)

5 HFD 4 AMH kb, & SWCN 2 2 T~
PEPCK 5% 5k 7K, 52 HFD A/ AY 0.6 %,
LFD /MY 1.4 £ (K 4a) ;HED 4/ UM IR
GOPC ¥ AR L, 2 IR XF JE AL/ BRL Y

PEPCK 1IAH % #e35K 1
Relative expression level of PEPCK

G6PC X} 31k K
Relative expression level of G6PC

LFD HFD SWCN
(a)

3 itig

RAEWFFER VL OH HA T Z T,
AT BTSRRI S SR G TR
BRAE I 75 HLAT ARG L 54 26 49 D 85 v A7 A2
o AR TR LA e I 5 S G JIE JRE /N RO A2
FUAR B AL (5 XF e B B 5 28 41040 S AT 0T &
AE ARG T, AR MG A (5 BB AC R 1 2
AE , I R B HAE RIALAD

LA PA L A A 2 WA QI Ak T 3l 25 F- i Y
S50, OGTT VA BEAC S T se 0o w M7k . AR

LFD HFD SWCN
(b) (e)
T AR TR R 22 53 3 (P<0.05) .
B4 BRI & T AT BEAE RS 2 E R E KR

Fig.4 Effects of SWCN on the genes involved in glucose metabolism in livers

3.47 fi5 (K 4b) & SWCN J5 /Nl G6PC 2 A 1)
BRIV R R, J2 HFD 4/ By 0.56 175, 2
LFD ZH/NER 1.96 % ; &£ SWCN & 2% |4 IRS2
FE R K- J& HFD 44/ 1.86 £, & LFD
H/NEL 0.67 15 (K 4e)

IRS2 [ H A 2 3% 7K F-
Relative expression level of IRS2

LFD HFD SWCN

A I 1) IWE — 1 ) A2 Ak h £k AR T I 1 X
755 Y %) MR ST 23 R0 O X 2 W A AR R R SR R
HH O DR A 1 IR A I, R ) 7 2 1) i i
FIFH 2T B 25 S OR 40 7 460 0 1 4 F A PR T
IR, I I v A A R BE BB, OGTT
L VRN 7] (S NS e 2 T TN Y A N
Xof AR F ) 07 R B A, TG B SWCN 4l /N RO
OGTT i [y 3 B b $2 7+ AR S0 I 58 45 R4 R R &
SWCN i AE Rt /)y B AR 1 35 6L LA I 35 1 el o
YERT, H SWCN X JFREREICI D e A EE R X,
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B &% 2R A F SRR 0 R 15 B 4t - il 7y — i
FIS R, T REGS (2 UF 4 B 21 2140 f X 4 25 15 1)
TR ECRUR A2 T8 D5 B, 00 0 W S5 A OB D 40
fiff, A MO0 R AT XTI T A e LA A P —
AE A% B T IUBE B8 3R . A7 A1 20 20 R T e 5 2%
R T B e 5 R AT AR iR AR R AR A Bl
PRt 2 LR 5 ZHRBTAR S22 ITT J2& — R i
B PR A ] SRS R AT O
i o ARSI IE o 25 /0N B S 5 25 B8 HFD 41
ZIN B R ILARE 7K P X8 JBR I 3R A SRR B B 55 T LFD
A, B2 T /D BRUR JBE B 3R SRR AT, 2 IR I
RHPUIRES . EE SWCN 470N BB i 5 28 i iy 7K
FHEST LFD 41,00 W& T HFD 41, 25 JE R
B FAKF | 5 AU BORIR B 2 U B
SEVEAN B B RARPUAKE I HE AR br . AR SR
F W], 5 HFD 4/ A LG B & SWCN 21/ B
il 85 2R KT R 5 B AR HE B S AL, R R
TRURFE B R 3 LT, Z A R R & SWCN
AE W8 i3 AT /I BUR IR 5 R ARPUIRAS 4 o HL R
B R HUBE

JHF I 2 19 I8 Y R BRSO v R T
e B PR R A8 R P AR S OB 5t (P 5t 24 o
HIW 5%), (RIS AT RE A4 ok 22 1 1B 77 722 o i
15, A K 308 3 Jom Skl 1 TSCM A A 25 | fe i vy 7 2
R R FH B 2R WS VA B R o 4 AR U A1
B JFF I 8 3k ik SR D, i siom S 26 A A U
Ze W, AT 2 v RV B, G ol S 2R i A 02 T IDE
b 7 2 W B SR ) B AR AR
4 (Gluconeogenesis ) /& 8 IEHE S AR Y 5T, a0
T LR M S R IR TN A T T S5 B 7L Sy A ) W OB
TRk AR A PN BT 2 2 R R T AR R AR
(4 fig & Ak N #8AK A T O S A= AE . GePC AN
PEPCK 24 5 A i 428 1) SC B g™

GOPC F S MEAFTE FHF IR Zih , B A 1
JF 40 B PN 5 B L GOPC = B2 T RE 45 4 Sk iz
5 P46 FIMEAL I IE P36, P46 i 4 i -6 IR 1)
Fi 5 i is 1A BRSNS MO 3K v 1) 4 4 Bl -6 iR i iz
F 0T 5 P36 Sy AR A S B R K I, B A5 K
2 W — 6Tl 192 7K fige g Wt 22 R 4 2 W2l G T DL
GOPC. 7 7K fifk 4 e Wl — 6 — Bk 1 oy ) 280 W ) ok R vp
PEEBAER, HAE I E 20 i 3k 1 R TE Y

7S AYKE B e TR Y R AR Y 7 4E . PEPCK J2
AR 52 A2 55— 20 BOE 00 DG B , 5 I sE s A
BEEMMIEME, W PEPCK (1) £ 35 B % 1 35 T
JE LPA B g 7 408U 5 2 A5 5 e ok o7 T
JUE W S A 08 B P OC B L I FoxO1 (HNF4aw FI
PGC-1a W28 B GOPC (%5 5, T A A Bl 3
A R R B 3R LA 2, A S A 5 45 R B
JRE /N BRURF B HR PEPCK F1 GOPC 1 3k [R] 5% 5% 7K SF-
W BT, IR A N B RE SAE E F
S, F 25 B I A R B 3K mT B R S B R
T 5 S Z BT Z — . 5 HFD 20/ B
e ,SWCN 4/ Bl PEPCK F1 G6PC 1 H& X %5 5%
KOV R, iS5 R SWCN REHE T I8 bE 5=
AR OCERERE IR (G 5% DT DR S A= ik 42, TRS2
R EETHRER T ERFSEN, IRS2
TERFNE R v Rk, HRBETEINETW T
AR AR Ry 25 . TRS2 RERS A R b JFF B J5 45 A
DL Ao B v A R i s, HIBE R &%
5 B AR (32 R B i Z L) , I 58
JHF IR o) 7 260 W Bz s g A RIAVE L, S BOMLAR AR
A0 [T R A IT 4E SR — B, ARSI 4
S BURE P /N BURFIIE AP IR S2 A 35 X % SR /K 5
LFD ZH AR LG 5 3 T %, OB Bl A A 6 15 2 1R T , T
JiEE SWCN n] LIJEZEHF IRS2 FEIH W55 31k, A
T 2382 TR 05 R AT, AR Il

4 g

PR AL (o 38 1 b 8 T B 1 2R A 53
IRS2 W33k, DR AR 2F 1 I XeF 6 25 4 1) 458 J5CFN 1)
FH, TR 38 1k 41 ) PEPCK F1 GOPC (1 %% 5% 7K -3k
WS A, DT A A S JRE /DN B A ot o B Jige 5 3R
{18 5 K T e JHO T R R B 3% AU | s
B 5 EHEPOIRAS . AW 5T W B T PR AE (T B %
B R S I R T 1 5 R AR T
R M A 7= A 0 T 2 RN T B A 7 ol i ) AE
i $ v ARk 7 M P BRI AL, B2 A T R 3 At

2 % X #

[1] KELLEY D S, ADKINS Y, LAUGERO K D. A
review of the health benefits of cherries[J]. Nutri-



5224 4 W

ARBAE &3 3T RE R R 64 B pEAE R 123

2]

ents, 2018, 10(3): 368-389.
HERRERA-SOTERO M Y, CRUZ-HERNANDEZ C
D, OLIART-ROS R M, et al. Anthocyanins of blue
corn and tortilla arrest cell cycle and induce apop-
tosis on breast and prostate cancer cells[J]. Nutr
Cancer, 2020, 72(5). 768-777.
PALUNGWACHIRA P, TANCHAROEN S, PHRUK-
SANIYOM C, et al. Antioxidant and anti—inflamma-
tory properties of anthocyanins extracted from Oryza

sativa L. in primary dermal fibroblasts[J]. Oxidative

Medicine and Cellular Longevity, 2019, 2019:
2089817.
LUNA-VITAL D, LUZARDO-OCAMPO I, CUEL-

LAR-NUNEZ M L, et al. Maize extract rich in fer-
ulic acid and anthocyanins prevents high—fat—induced
obesity in mice by modulating SIRT1, AMPK and
[L-6 associated metabolic and inflammatory pathways
[JI. The Journal of Nutritional Biochemistry, 2020,
79: 108343.

ZHANG J, WU J, LIU F, et al. Neuroprotective
effects

of anthocyanins and its major component

cyanidin—3-0—glucoside (C3G) in the central ner-
vous system: An outlined review[J]. European Jour-
nal of Pharmacology, 2019, 858. 172500.

LI D, WANG P, LUO Y, et al. Health benefits of
Update
from recent decade [J]. Crit Rev Food Sci Nutr,
2017, 57(8): 1729-1741.

SIMUNIC V, KOVAC S, GASO-SOKAC D, et al.

Determination of anthocyanins in four Croatian culti-

anthocyanins and molecular mechanisms:

vars of sour cherries
Food Research and Technology, 2005, 220(6): 575-
578.

WU T, TANG Q, YU Z, et al. Inhibitory effects of

sweet cherry anthocyanins on the obesity develop-

(Prunus cerasus)[J]. European

ment in C57BL/6 mice[]]. International Journal of
Food Sciences and Nutrition, 2013, 65(3):. 351-
359.

ff o, JEE, FERA, SF. MR AESE RN
P 56T 48 B A 922 B BB RS E I ¥ Y 2 [T]. o RE
2, 2005(6): 874-878.

HE Y H, ZHOU J, WANG Y S, et al. Effect of
anthocyanins from cherries on immunologic function
Chinese

and cytokines in adjuvant arthritis rats|[J].

Traditional and Herbal Drugs, 2005(6). 874-878.

[10) OHKAWA H, OHISHI N, YAGI K. Assay for lipid

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

peroxides in animal tissues by thiobarbituric acid
reaction[J]. Analytical Biochemistry, 1979, 95(2):
351-358.

SEERAM N P, MOMIN R A, NAIR M G, et al.
Cyclooxygenase inhibitory and antioxidant cyanidin
glycosides in cherries and berries[J]. Phytomedicine,
2001, 8(5): 362-369.

BOBE G, WANG B, SEERAM N P, et al. Dietary
anthocyanin—-rich tart cherry extract inhibits intestinal
tumorigenesis in APC  (Min) mice fed suboptimal
levels of sulindac[J]. J Agric Food Chem, 2006, 54
(25): 9322-9328.

KANG S Y, SEERAM N P, NAIR M G,

Tart cherry anthocyanins inhibit tumor development

et al.

in Apc (Min) mice and reduce proliferation of hu-
man colon cancer cells[J]. Cancer Letters, 2003,
194(1): 13-19.

JAYAPRAKASAM B, VAREED S K, OLSON L K,
et al. Insulin secretion by bioactive anthocyanins
and anthocyanidins present in fruits[J]. J Agric Food
Chem, 2005, 53(1): 28-31.

CAO J, LI X, LIU Y, et al. Bioassay—based isola-
tion and identification of phenolics from sweet cherry
that promote active glucose consumption by HepG2
cells[J]. Journal of Food Science, 2015, 80(2):
(€234-C240.

NEMES A, HOMOKI J R, KISS R, et al. Effect
of anthocyanin-rich tart cherry extract on inflamma-
tory mediators and adipokines involved in type 2
diabetes in a high fat diet induced obesity mouse
model[J]. Nutrients, 2019, 11(9). 1966.

LIANG W, ZHANG D, KANG J, et al. Protective
effects of rutin on liver injury in type 2 diabetic db/
db mice|J]. Biomedicine and Pharmacotherapy, 2018,
107 721-728.

XU P, YE X, ZHANG Y, et al. Long-acting hy-
poglycemic effects of PEGylated FGF21 and insulin
glargine in mice with type 1 diabetes[J]. Journal of
Diabetes and Its Complications, 2015, 29(1): 5-
12.

TAN Y, JIN X L, LAO W, et al. Antiresistin RNA
oligonucleotide ameliorates diet—induced nonalcoholic
fatty liver disease in mice through attenuating proin-
flammatory cytokines [J]. BioMed Research Interna-
tional, 2015, 2015. 414860.

KRSSAK M, BREHM A, BERNROIDER E, et al.



124 oE B A R 2022 4E55 4 1

Alterations in postprandial hepatic glycogen metabolism [26] VAN SCHAFTINGEN E, GERIN 1. The glucose-6—

in type 2 diabetes[J]. Diabetes, 2004, 53 (12). phosphatase system[J]. Biochem J, 2002, 362(Pt 3):
3048-3056. 513-532.

[21] YARIBEYGI H, FARROKHI F R, BUTLER A E, [27] MATA -TORRES G, ANDRADE -CETTO A, ES-
et al. Insulin resistance: Review of the underlying PINOZA-HERNANDEZ F A, et al. Hepatic glucose
molecular mechanisms[J]. Journal of Cellular Physiol- output inhibition by mexican plants used in the
ogy, 2019, 234(6). 8152-8161. treatment of type 2 diabetes[]J]. Frontiers in Pharma-

[22] NOLAN C J, PRENTKI M. Insulin resistance and cology, 2020, 11: 215.
insulin hypersecretion in the metabolic syndrome and [28] GOMEZ-VALADES A G, MENDEZ-LUCAS A, VI-
type 2 diabetes: Time for a conceptual framework DAL-ALABRO A, et al. Pckl gene silencing in the
shift[J]. Diabetes & Vascular Disease Research, liver improves glycemia control, insulin sensitivity,
2019, 16(2): 118-127. and dyslipidemia in db/db mice[J]. Diabetes, 2008,

[23] ADEVA ~ANDANY M M, PEREZ -FELPETE N, 57(8): 2199-2210.

FERNANDEZ-FERNANDEZ C, et al. Liver glucose [29] KRAUSE C, GEIBLER C, TACKENBERG H, et
metabolism in humans[J]. Bioscience Reports, 2016, al. Multi-layered epigenetic regulation of IRS2 ex-
36(6): e00416. pression in the liver of obese individuals with type

[24] RAJAS F, GAUTIER -STEIN A, MITHIEUX G. 2 diabetes[J]. Diabetologia, 2020, 63(10): 2182-
Glucose-6 phosphate, a central hub for liver carbo- 2193.
hydrate metabolism [J]. Metabolites, 2019, 9 (12): [30] VILLAR-LORENZO A, RADA P, REY E, et al.
282 Insulin receptor substrate 2 (IRS2) deficiency delays

[25] GOTO M, YOSHIOKA T, BATTELINO T, et al. liver fibrosis associated with cholestatic injury[J].
TNFalpha decreases gluconeogenesis in hepatocytes Disease Models & Mechanisms, 2019, 12 (7):
isolated from 10-day—old rats[J]. Pediatric Research, dmmO038810.

2001, 49(4):. 552-557.

Hypoglycemic Activity of Sweet Cherry Anthocyanins in Mice with Obesity
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Abstract Objectives: This study aimed to investigate the hypoglycemic activity of sweet cherry (Prunus avium L.) an-
thocyanins  (SWCN), thus providing a scientific basis for the promotion and application of sweet cherries as a functional
agriculture product. Methods: Male C57BL/6] mice were fed with high—fat diet supplemented with SWCN. The glucose
intolerance—improving effect of SWCN were evaluated based on an oral glucose tolerance test (OGTT), an insulin toler-
ance test (ITT) and the serum concentrations of glucose and insulin. Total liver RNA was extracted and real-time quan-
titative PCR was applied to determine the differential expression levels of genes related to glucose metabolism in the liv-
er. Results: Mice fed HFD developed obesity, and dietary SWCN could decrease serum levels of glucose and insulin,
and attenuated HFD-induced insulin resistance and glucose intolerance. Realtime PCR results showed that dietary SWCN
significantly upregulated the transcription level of insulin receptor substrate-2 (IRS2), and downregulated the transcrip-
tion levels of phosphoenolpyruvate carboxykinase (PEPCK) and glucose—6—phsophatase catalytic (G6PC). Conclusion: Di-
etary SWCN could activate the insulin signaling pathway and inhibit the gluconeogenesis pathway in the liver, thereby
reducing the fasting blood glucose and insulin levels and enhancing glucose tolerance and insulin sensitivity in obese
mice.
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