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Abstract: In-vitro experiments to investigate the hypoglycemic effect of oxyresveratrol (OXY) through evaluation of the
antioxidant activity of OXY and characterization of the mechanisms underlying its inhibitory effects on key digestive enzymes. For
pharmacological validation, a type 2 diabetes mellitus (T2DM) rat model was established through high-fat/high-sucrose diet feeding
combined with streptozotocin injection. Rats were orally administered OXY daily for 28 consecutive days, during which body
weight and various physiological and biochemical parameters were monitored and recorded. Histopathological examinations were
performed on hepatic and renal tissues to assess organ-specific therapeutic effects. The half-maximal inhibitory concentrations (ICs)
of OXY for DPPH and ABTS" radical scavenging were 7.139 and 16.59 ug-mL"', respectively. OXY inhibited a-amylase in a dose-
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dependent manner, with an ICs, value of 1.41 mg-:mL". a-Glucosidase was inhibited by OXY in a non-competitive manner, with an

ICy, of 66.59 pg'mL™" and a K, value of 60.82 pg-mL . In animal experiments, high-dose OXY intervention reduced the levels of

fasting blood glucose, fasting insulin, triglycerides, total cholesterol, low-density lipoprotein cholesterol, aspartate aminotransferase,

alanine aminotransferase, advanced glycation end products, malondialdehyde, area under the curve, homeostasis model assessment

of insulin resistance, and GSK-3f by 32.1%, 19.52%, 25.13%, 21.29%, 32.71%, 21.39%, 28.9%, 10.13%, 31.37%, 17.52%, 39.32%,

and 13.16%, respectively, compared with the model group (P<0.05). Meanwhile, the levels of glutathione peroxidase, superoxide

dismutase, and GYS2 expression were increased by 40.2%, 26.24%, and 18.37%, respectively (P<0.05). Histopathological

examination revealed that OXY improved hepatic steatosis, inflammatory cell infiltration, and vacuolation in renal tubular epithelial

cells. Collectively, these findings demonstrate that OXY exerts hypoglycemic effects and the potential to mitigate T2DM-related

pathological manifestations, providing a theoretical foundation for its development and application in natural product-derived

therapeutics.
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Table 1 Primer sequences for fluorescence quantitative PCR
A AR LaEglH (5-3) T4 (5-3")
p-actin GCTATGTGGCTCTTGACTTCG  AGCTCAGTAACAGTCCGCCTAGA

GYS2 CTGCCCTACCACGACCAAG GGACCAGCCTGCCACTCAT

GSK-3f  GCTGTGTGTTGGCTGAATTGTTG  TTTGCTCCCTTGTTGGTGTTCC

1213 SR AZEPCR

SR % % 2 & PCR AT M K B E 4 GYS2 A
GSK-3f () mRNA £i& . KR IFAEH 2 58 2240 )5
AR SR 28 RNA, 085 ¢cDNA 5
H#E4T PCR X B, PCR KMAKRIEE N 20 pL, fudh b
THESI Y 0.5 pL. A cDNA2 uL. £E 17K 7 pL.
2xTransScript Green qPCR SuperMix 10 uL. PCR ¥~ 1
FEFFN: 95 CHAEM: 30s, 95 CAEMES s, 55 CiBk
30s, 72 CHEAH 30 s, HENLREHAT 45 PG 514
FPAILER 1. AN EE 3 NER, UL p-actin AW
SHEATIH— 4k, SR 274 SR SRR B b A% 2 TR A AR
X RIEE
1.3 Git#aAr

S &R 3K, K SPSS 27.0 i AS A4 i3k 47
BRGS0, v B O T YR N e b 1 22
(xts) WERBITER. HFEHSHZ M ZER,
KH TR Z o BB T, # P<0.05,
WA N Z 5 B 4 it 2 8 % . I8 ] GraphPad
Prism 9.5 #AFHIFEG IR

2 #R5WHE

2.1 HE e E

2.1.1 DPPH & & 2 A TR 68 7 49 5.

SR 1 Prox, B R R R A e T
OXY 5 Vc & 8l i () DPPH H H 3% 5 bk At 713 22 8L
gk, o OXY 7E 1.82~60 pg'mL ' f77E# R IF
FIFIE - KR (P<0.05), WiT& M4 & H
OXY FI Ve i F& DPPH [ B Jk (1) 2 il Wk B2 (1Cs)
399 7.139, 5.072 pg'mL™'. 7E 60 ug-mL™" [, OXY
TER R LT 90.09%. 245 PO M 3 B 2 b Ry
B4 13 3] OXY B A — & iE Bk DPPH H H &1 g
11, ARFIERIC,, 5 20.86 pgrmL ", ARSI 45 L H
UF A RE R AT T2 R R R, H OXY A £ 731 45
hEHZ AR R T, XY OXY AR
i) DPPH H 125 bR g

100
75
X
5ol
ST e ek #C
= - LR
25
f
O 1 1 1 1
0 20 40 60 80

FREWRE / (ngmL™)
& 1 OXY ¥ DPPH B EHERTLRE
Fig.1 The scavenging effect of OXY on DPPH free radicals

E: R—HATRR B FEEAFLRERESIHFEZ
M EZFRE, P<0.05. B 1~4F.
2.12 ABTS' A mi A& F A 602

5B 2 i os, OXY M1 Ve Xf ABTS' [ i %
BAEBRACR, Hd OXY # 3.63~60 ug-mL ™ 7 7£ 5
AR (P<0.05), £ OXY i &k EH 120 pg-mL”
MSAT N, I I g R R IR 3 T 97.13%.
OXY %f ABTS" [ 13 /1 ICy, N 16.59 ug-mL™, KT
Ve [ 1Cs 19 19.17 pg-mL ™. 5 B 28 2 P4 g i
FL 1 OXY 5 Bk ABTS' FH & 7 H i 2 11 1C,, 1H
0.17 mg-mL" Kbk, AR FHEYIHEEUY OXY #i12%
REAE, WReAR G R RIS B OXY L& R F,
OXY BB IL¥ixs 5 ABTS H AL &, X £
OXY HAEUF 1) ABTS" H H%: H FEIERREE

100 3
----- °
________________ :
75 B
X
& 50 o
H - VA=E 70
25
old | | I
0 v 80 L

JREWKE / (ug'mL™)
[E 2 OXY Xf ABTS" B I ERIERIIR
Fig.2 The clearance effect of OXY on ABTS" free radicals
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2.2 OXY xto-J& 4 B o ¥ 4| 1F H 58 &

W 3 s, OXY MR 45 9% B 76 i & ik &
0.25~4 mg-mL ' 5 BBl Py i, HL 300 1) SR A7 A B 2 1 7
RN (P<<0.05), X2 N2 W& 4] LS Bk
a G S W S AT A B S B AR BRI e
B4 M R FLE M . MR IR %N 4 mg-mL ' i,
OXY HMIBAT = O Fy 4 i) 22 73 7 iE 3] 72.57% 87.18%,
HP#H 1C, 1E 70 ) 9 1.41 1 0.58 mg-mL™". 5 B B
SR T T WAL AR SR IE AT o- SR B 1)
Wk, S mgemL ! 1 K I H R N 66.1%, H
ICs, {59 4.2 mgmL"', 5[F/2&Z W OXY il &5 H
FEEL, KW T OXY X a-VE¥n B FA HIHIEH -

100 -
a
--------- °
80 g ________________ a
= qof
g 40 + o
20 -
e€
0 . | | I
0 : 2 3 |

PRI / (mgmL™)
[l 3 OXY FnFTF K HERT o-EMERRIIMNHI(E A
Fig.3 Inhibition of a-amylase by OXY and acarbose
2.3 OXY *fa-f] % A H B 09 90 ] 1F F 78 %
B[R 0 IR B/ (ng'mL )

100° S 10 15 20
— a
N e
S 60}
ﬁ "
E e AL
N o kR
20
0

0 2(I)0 4(I)0 6(I)0 8(|)0
AL AT R TR L / (ngrmL™)
B 4 OXY Fnpi-kigE#ExT o- B 1EEEHNMSER
Fig.4 Inhibition of a-glucosidase by OXY and acarbose

W 4 fros, AR R &R EE T B OXY X a- i
PR I AEH, A OXY 7E 25~400 pgrmL
AR BN (P<0.05), [ R EKE KT,
OXY Xf o- i % ¥ A B I 0 il S R A n g & 4
OXY 800 pg-mL" I, )il Z3E B KA 92.10%.,
W R P15 1C,, N 66.59 ng-mL™,  BH ) BB -
POHE 1Cy, 1M 3.057 pgmL ' TR HBEEPIRE 5 7 A
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LN o- il I HEEF BRI 1Cs, 4 9.16 mgmL ', KW ]
2 WA OXY R I H BT 1Y o- 3 27 4 1 i 410
FIVEA, AREIEN—FE LN o- 8 %085 B H] 75 o
2.4 OXY xto-#] % 4 5 B 09 #1450 4 &

X B 0 81 55 19 OXY BEAT B J1 2= L, LR
OXY X} o- 1 % i F B A ALl . @i &l 5 o,
S 2k DU LR R, AN R I 1) BTk 2 o o S
HEZRREBEE OXY &K B 193G i PG, XLk
g5 R UH OXY X o- ) %1 i E B /R H 7 X8 T vl i
R, BES G RUPEAK o- H %008 HF B 41 LK) PNPG
AR ROV AH R T R R, AR e R . Al A
et iE i A A BAE ) 7 NS B s B 1 n PR A
A, 5IRERHEMER N BT S SO R EE R Y

0.15r ——OpgmL"

— --m-- 20 pg'mL!
TC ....... 40 ng-mL,l
B it
a 0.10f
3
: -4
= ----1.'::,‘.._,;... L
“i -“!-- ,._...!.‘._
‘K I B S
-':‘;I:':'::: .....
0.00 iars I | | I
0.00 0.25 0.50 %E n

o TRE B FERZ / (UmL™)
5 OXY X o-H B HEE BRI HI1E AR
Fig.5 Types of inhibitory effects of OXY on a-glucosidase

WK 6 BRI OXY X o 4 WEEF BEAE FH T i
Lineweaver-Burk 45 5. 4JE#4L T 047~7.5 mmol-L™ Jii
FRSEIN, AN [E] SN AR 2R 0 )5 B R R T ELZRAE X
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Fig.6 Double reciprocal curve of OXY’s effect on a-glucosidase
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Fig.7 Quadratic plot of the inhibition kinetics slope Vo K

of OXY on a-glucosidase versus inhibitor mass concentration

2.5 OXYXMT2DMA BEFE W E ™

IERLR TN G T2DM K BRUE H R0 H — L 37 (1) 4
AL, B T2DM REEM R, B3 AR
B, X—UREZAR TS EMALI AR F3
P A FER F BERS . BHT IRCIRAS, WUARTEA 2R H
A EAE Y RE SRR, A 1T e g s 4 AN B
FRAR R RFRE R LN, & PR B 5 PR
W 2 firzr, T2DM K BBl A 3 155 1R 0 B804 o 2 RF 48
TFE, IXTTRES T2DM I = i i FERE I R b pe =
HXK. T2DM KRIEEBGARE R THEY, G
21 dJG, MG H5RFHER =K NG 4% ik &
FMER (P<0.01). 28d )5, 5T-aiAmREME,
PG 4. L-OXY 41A1 H-OXY 41K § 44 51 2 5 5l 9k
BT 4.59%. 9.73% F 6.29%, KB OXY T 5 nJ LAE

T2DM KRR B AR REIRIS 2 T — e R i
2.6 OXYXT2DMA B AFEFn B Ik S48 5 0 ol
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PR RS B s, [, SIS KL, T2DM K
BRI = R T e, XRS5 EEL S
B A A E DX mE 8 fiR, 5
NG HAHEL, MG 20K 5 IE 48 1 20 5 B 5 2 1 T
fF (P<0.01), X—£5R K] T2DM A FHUHE H R
KA AT, &5t 28 d RS TG, OXY 4
5 MG 4 E, OXY AR B35 10 28 48 ik s
(P<0.05), Hrf L-OXY 411 T 48 ZOR B 5 205
FEAR T 9.15% 11 9.32%, 1fi7 H-OXY 2H | 53 7 FEAIK 1
15.80% A1 13.27%. Wang % 5t 2% W] K 4R 7 ¥ %f
T2DM /)R EFR 20A 235 N, F AR RS =4
YIE A FIRERE B, D 75 T2DM /) BT 28 44311
RO, X UESE T OXY REMEAT XU M JR 7 51 RS 1) JHF
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Fig.8 The effect of OXY on liver index (a) and kidney index (b)
in T2DM rats
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% 2 OXYXIT2DMAK Rk FRERIZMN
Table 2 The effect of OXY on body weight of T2DM rats
28 3) skl
0d 7d 14d 21d 28d

NG 41 400.6 +23.68 414.5+32.94 452.4+24.86 469.4 £27.37 491 +29.89

MG 41 423.5+40.33 3952 +39.27 378.2 +46.76 368.9 +43.03" 362.9 +41.45"

PG %1 4313 £32.63 415.8 £29.36 409.3 +25.66 406.3 £29.50 411.5 + 42 48"
L-OXY %1 420.4 * 47.64 397.6 +53.38 386.2 +50.73 382.6 +56.38 379.5 50.08
H-OXY %1 4423 £28.53 427.9 £30.09 418.8 £27.55 4133 £32.42 41453177

E: HEFRTRAEL: TP<0.01; SR M 'P<0.05. TH.

3 3 OXYXIT2DMAK FR 2 fE i #E B Y 2200
Table 3 The effect of OXY on fasting blood glucose levels in T2DM rats

FBG/(mmol-L™")

285 #1%/(g'kg )
0d 7d 14d 21d 28d
NG 41 — 3.80 = 0.63 423+0.28 4.11+0.30 415+04 3.99 +0.37
MG %1 — 17.01 £2.03" 17.88+1.80" 1729 +2.37" 19.54+1.90" 2029 £2.23"
PG 41 0.2 17.86 £4.16 18.15 £2.24 16.16 £ 1.67 13.43 + 1.24 12.06 = 0.90*
L-OXY 41 0.1 20.00 +3.10 19.48 £1.97 18.25+1.73 17.8+1.60 17.11 +1.43"
H-OXY %1 0.3 18.53 £2.80 17.91 £2.70 16.05 +1.65 14.31 +1.25% 13.43 +1.00*

2.7 OXYT2DM Kk . %5 i it 4 1y & v

FBG W] LW AR BHLAA ) 08 7K ST, 2 0 R
LW EE bRz~ 3V, ERIG S 4l)R,
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B (P>0.05), 7 17 mmol-L" UL b, ZEHHTHES T
B, XK. OXY 41k RMBHE 546 A F L
(IR,  FLBEE T PN TR 3 K, KRR e I b R i R
Stk R, T 28 dJ5, L-OXY Fl H-OXY 41K
SRS S5 T2DM AU L B & %5 (P<<0.01),
SR RBET 33.81%F1 15.67%.
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P AT AR PR o0 o 20 43 1 5 22 SR vk 11 2R B R A
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2 W B A2 AR AR, FE VIR 8 M e S, ORI B
T 2 T S 8AE 24.13 mmol-L™,  H 2 INZEE (1) T ks
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Fig.9 The effect of OXY on OTGG and AUC in T2DM rats
7Z: (a) OTGG; (b) AUC.
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Fig.10 The effect of OXY on FINS levels and HOMA-IR
in T2DM rats

7Z: (a) FINS /K-F; (b) HOMA-IR.
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AL, AR TP SE 5 R B, L-OXY 41/ H-OXY 41

1) HOMA-IR {5 3% MG 41 5% Tk (P<<0.05), &
TR T 35.51% F1 39.32%, %% B OXY F i Al A %k
o R ) WP TIRES -

2.10 OXY X T2DM A H fw A5 £ 34t th & v

PEARU 7 B N, JBR B RPN 73 WA AN 2 2 k| i
B A S MR T R A 2T RE, AT S IR
H I Bl A AR, M 51 A K T B
11 A%, MG AR R IMiEH TG, TC. LDL-C
HDL-C & EHB NG HEFAEREEZER (P<0.05),
Ut B R FR 9 K BRTE AR S . H-OXY 4K R TG,
TC 1 LDL-C & &3 % F KT MG 4 (P<<0.05), 4>
S BEAR T 25.13%. 21.29%. 32.71%, HDL-C & & &
MG H T %% (P> 0.05). Yang S 0} % %
Z L2 WY F 5 T2DM /) BRI TG. HDL-C A
LDL-C /K ¥ &3 T B, (K17 T2DM BRI B IR g 5T
KFo PLEFRBE OXY F T2DM K B I A A 6 5 5 1
B B TR

a 201
®%
N
~ L.5F 1 —_
= iiid
5 T il
g 1or T
2
05F
0.0 1 1 1
NG MG PG L-OXY H-OXY
#1531
b 4T
3k
T 4
_ 3t T " -+
- 1 il
£ of 1
O
[
‘l -
O 1 1 1
NG MG PG  L-OXY H-OXY
)
c 151 #k
ERA 1 #H T
e 1 [
S 1
A 05F
—
0.0 . ;
NG MG PG  L-OXY H-OXY
R

113



Modern Food Science and Technology

2026, Vol.42, No.6

MK E BB

d 20r

; L.5F #

3" T

A 1 L

T 05

00 L ! | [
NG MG PG L-OXY H-OXY

415

& 11 OXY Xt T2DM X R M iEHa 4R i 2200
Fig.11 The effect of OXY on the serum index in T2DM rats
7 :(a) TC KR JE; (b) TG K JE; (¢) LDL-C R & ; (d)
HDL-C K.
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(P<<0.05), iFsZ T2DM w] SET4I R ShRefifh. #¢
f TS, PG 4RI H-OXY 4135 fig & % FR K AST Al
ALT 3 1% (P<<0.01), - H-OXY ZH 5% 1 ol il it
FAmsIE R E N EE (P<0.01), FET 21.39% Al
28.90%, 1 OXY {7 &4l (L-OXY) {X%F AST ifi Pk
R B F AR (P<0.05), TR 24.95%. iX
sezk R B, OXY B A A STZ 7 5 It T 41 iy
493, KR R AE O 4 4 B A T AE R E

2.12 OXYXT2DMK B 3 A tF6 47 % v

FAGSLBE R JRO BRI I E A O, H
5 R AR W 25 AL AL (R R OB DG 3R, g AR W 5 P
i E HEREA N, HISSPURRBTEE B RE 7, (R
BB A=Y AR, s K SRR AR
ORI B o LA 52 E AR, GSH fif % 2 4E
g, T SOD 1E AR BPUAET, AR AL A N &
TREAL AT EAE K. IfLTE T MDA 7K ()T 5 2
JE I E A E B AR, R T WL SR AR,
X — R GNEAC IO 5% 1 f 24 7T RE A HERE PR 1) K
ERBEDY. WE 13 PR, 5 NG 44, MG 41K
BRI TP A SOD 3% 1 A1 GSH 7K - 14 2 B 55 35 1k PRI
(P<<0.05), Tfii fig Bk S AL br W) MDA ¥ B 2 25 7+
m (P<0.05). PLEREF T MG 41K & B (2 A0 R
RPUEABI R R IR Z B ERE, FEEM
WOKFRZER M. H5THE, L-OXY 41f1 H-OXY
¥ Ae W E T SOD TR PE, 3 iR T T 42.35%
26.24%, [%{& MDA & & (P <0.05), il Bk T
15.96% #131.37%, 1t Ifil & GSH /K *F | H-OXY 4
MG HE2 5 T 40.20% (P<0.05). X% HLEsL,
OXY REMEAT RIS W R AH 06 1) A S 1, 3
U BT RE



MR EmEHT Modern Food Science and Technology 2026, Vol.42, No.6
a 250 W, RS ARIFIE M, 280 40 MR TE B R
— 0l WA L-OXY 41 (B d) Wigdi ks, A8
E‘ #h 4 SE A AR IE . 25 B RTIR, OXY Ref % i T2DM
2 150 . I T CERFAE 05, %E T2DM 3t R FF I 145 5 B A —
2 10} i ERBHEA.

a
2 50
pi
E 0 1 1

NG MG PG L-OXY H-OXY
A5
b 15
=~ ok
|
E ## #
g 10f T —il_
g 1 T
I8
a8
=
il
5 0 1 1
NG MG PG L-OXY
A5
Cc 15p
N SR s
= # .
g 10} T B 14 KERATAEALR HE a7 ( x200)
§ o L Fig.14 HE staining image of rat liver tissue (x200)
3@ S HIL 7E:a~e A E NG 28 MG 41, PG #8.L-OXY 1. H-OXY
N N
& 4, B 15F.
.
=, . . 214 KRB WA
NG MG PG L-OXY H-OXY
s S5 B0 LB £ 05285 T 5 4L P % T REAG

13 OXY Xf T2DM K R#T ALK FHI=Mm
Fig.13 Effect of OXY on the levels of antioxidant in T2DM rats
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Fig.15 HE staining image of rat kidney tissue (x200)
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Fig.16 Effect of OXY on mRNA expression levels of GYS2
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