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Abstract: The effects of oxygen-rich water on blood glucose and lipid levels in mouse models of hyperglycemia and
hyperlipidemia were investigated. The hyperglycemia and hyperlipidemia models were constructed by feeding SPF adult
male Kunming mice a high-sugar and high-fat diet and administering an intraperitoneal injection of alloxan. The models
were separately treated with sterile drinking water, oxygen-rich water, and metformin for 30 days. During the intervention,
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the body weight, water intake, and food consumption were measured at regular intervals. The fasting blood glucose levels
and oral glucose tolerance were measured before the mice were euthanized. In addition, the relevant organ and fat indices
were calculated, and serum total cholesterol (TC), triglyceride (TG), high-density lipoprotein cholesterol (HDL-C), and low-
density lipoprotein cholesterol (LDL-C) levels were determined. The liver glutathione (GSH) and malondialdehyde (MDA)
contents and the superoxide dismutase (SOD) activity were determined. Furthermore, histopathological changes in the
liver were observed. The results revealed that compared with the control model group, the experimental group treated with
oxygen-rich water demonstrated significant reductions (P<0.05) in water intake, food intake, fasting blood glucose levels,
and area under the oral glucose tolerance curve. In particular, the fasting blood glucose levels equaled 8.36 mmol/L, with a
decrease of 31%, while the rest of the indicators did not change significantly (P>0.05). In conclusion, oxygen-rich water has
an ameliorating effect on abnormal blood glucose levels of hyperglycemic and hyperlipidemic model mice; at the same time,
it does not increase the oxidative stress levels in mice. The findings of this study provide new insights and references for
adjunctive hypoglycemic strategies from the perspective of food.

Key words: oxygen-rich water; hyperglycemia and hyperlipidemia model; blood sugar lowering; oxidative stress

B PR A& — P A BRUAAT B 12 AR R EL LR A
fE, BRI PR VA TT T BORTH B 25 W76 7R W iy 58 7 A
WA, HERRMIE SR bt EERRE RS 2
KAV TR, 2 2045 4, 2967 7.832 ¢ N EHE IR
Rt T LR S A AR R BB R, KA
[F) [ Bk (kAR 2 S BUmBE A Y. mEET 2
WAE SZREIS FE mr 020 IE . I ZE0 VA R 3 LA 2 B o 2H 247
e A RS, AT T SRR PR R T A s K
SR A FERES Y, (BN B B FER A E
S T WERRIL, F RV T K S B A
I K P R ™ s KRR RO R K
J5 B ik AR R T 2 T, RIS, 2 ZRORE PR R
FRH 6 G, R HIRE AL 4T AT K5 2 0
U, Hk, MR EUK (LU EIRR “REEK™
A R o R R Ak )

HHT, 76070 %2 21 2 v A /K BEF 1 A 7 40 i
SN, SRR FLRR Y L IR R DA I pE T AR
W, EEE T KR R R R T A TE
SRS, 1N 2E 2 AT D T A 0 R A
EREAFREE " AR R, IR EKE
77 1) HepG2 4 M 75 L fitli - IR AT ATP AH 2C W J7 T
RO T S AR R 2, AR il
Jirsahn, MU T ROS A S £k ik 4545, 1
& 4G NERR IR HEI A UK e 08 L0 & LS S 5
LR D RE RS, JEid e 3 A AR PR
FES . H AT A MR 7T B v i Sh PR 1 E
PSCHE, dhah, ENIUE A KN E 3 B A7
AR, AR . REMRZESALE, FHHY
I XE R EOK B R . AN R F o L 4l
AINEE B, X KA HEAT 1 A TG T A R 1 [ P 4

2

A HRAER 99.9%, I L R B A AR RIS
AN 60 mg/L miEEK CFERHKEEE
N6 mg/L)o A SCHIE I A i R S BB SR VP
R EUK I BERE . B R VR A LA R VR I () S8 R
RAS, R4 B RS0 = K -

1 MR5EEE

1.1 B EE K H &

521

S % oM

504

48t

46+

HEE / (mg/L)

44

0 50 160 15|0 2(|)0 25|O
i} 18] / min
B 1 SRRKHEREMMNETUELE
Fig.1 Trend of oxygen content of high dissolved

oxygen water over time

5 )NE 2 EAWARA R EE, RA—M#H
B KA SRR &M T Z0AE, K
I 0 A B R K I SR, de X K AR i Ak s
fifi F % R B & 3R A (99.9% I EE 050D 4
BUERAR, EITRFER T 2R CEA IR
K. DEHAREGEFBR, REVBCFY AR
ik 60 mg/L, 3EA kA A 5= 1w & v R
K GRIEEKD, HEEERER R &S WL 1
(B4 HIIHEATE FE 0.0 & 50.00 mg/L), ] WLiZE A



MK BERBHL

Modern Food Science and Technology

2024, Vol.40, No.7

JKAEFFHE 200 min PIATY B A = 2R
1.2 SEHzh4y

SPF % I 1t W M/INER, AR E 18~22 ¢, H
e B RAEMEH DA R AR 24, &
IES : SCXK( &% )2019-0008. 4 3548 IY 1| K 2 4
N FE AR AERE S SE I oty SPE R b5 (4 RTHE
5 SYXK( J11)2018-011 5 ). AT FE A /N L
R TG B KBS AR, Eil 20~25 °C, AT
M JE 44%~70%, BRI 12 h BB /12 h B Ig. /)
R, A v T ARl A St 5 otk A ) A S TV 95 B R AR
MAEMRAF, AF=VFrHES: HEIE (2019) 01008,
1.3 FENHE LA

Fabi B M . DM30000 Y27 i, 4
PREACIS A IR AT . BS-380 ZEALHTAL, TRYIZ B
AT BT R A BRA ] 5 Synergy HI £ U RERE
P, 32 BioTek Ao

PUsEmEnE (407 98%), E[E Sigma A7l; EhIR
ZHXUI, 3£ Sigma AF]; MAHMEEE (TC/TCH).
H =8 (TG). =% & HH A (HDL-C).
K35 B g R A BHEEE (LDL-C). S EE b L g
(SOD). B JFAIAMH K (GSHD. N[ (MDA)
Ml AE, MR A RAR.

1.4 Zhipel 4l 5

ANERIE R SR 1R JS, 4 IR BE L R 0 i Y 7
HUNRAE N AT IR, 45T 5t IR Bkl .
RN R E R AR R JE . R AEEK 12 hy
F 13 mg/mL [ VYA BEIE 7 7 LA 1 mL/100 g BW & i
SIS ERE 6 d, REMNELSESR 4 h 5T
JE R, IILREAE > 10 mmol/L 9/ BRAE N = bl &
RN o B RHL 21 H/NRBENL Y M 3 4 bl
AR, H A TLEK: @ EUKsEm A,
H B SR s R XUIRBH X IR, A iR
ML HEK, REB 0.3 g/kgBW — F XU IE W
Akt E e e R A3 4 ], AR N R R
R H M YOK R EE.

1.5 BR#EZFERESS (OGTT)

R EUKT T4 A Ja, 3T 1 IR0 %5 0 i & 00
M. MRS 12 h J5FIE R E, H 50%
EIFEIR L 2 g/kg BW FIESATHES, REFNKIL
PE 30, 60, 90 A1 120 min MFHH, A MKEEASAL
i A (AUC), WA (D).

o (At x05 | (d+4y) x1.5
2 2

(D

K

S——an A wh & T @A
Ay——Z M HE{A, mmol/L ;
A,——30 min f24E/&, mmol/L ;
A,——120 min f24£{&, mmol/L.

1.6 A {35t

S0 S8 AR B I o >R FH 7 6 I 5 il i H TC
TG. HDL-C. LDL-C /KF; HH— & &M E7e A2
shokdiEye. BT BE, I mV(gmL)=1:9 1
FEBIINNTEAK CREHEAT 508, B0 )a, B RS
£ TC. TG K& &

1.7 IR EATE R A
B 02 g FFAHAE T 1.8 mL A FEEE /K, S5 E

oy HU_ETEWR SR AR Gl e O A Bkl (SOD).
BHEHBE (GSH) FIA % (MDA) &=,

1.8 JEZ A& e R A0 AT 4 4 3
i
FIE /N BT B 52 B A A0 e e A O Pk
THE RS REBONRN R, W (2. HUER -/ B
JFEHE, FH 10% FHEEVEWE & . A e, sifED A,
AT HE Jett, Dol PSS HH L AR L.
m,

D=—— 2
m,

A

D—— R & Z ¥, gg;
m——ERIALGRE, g;
m—— /P EARRE, g.

1.9 ZEHAEL it

BT 15 %04k 14 H SAS 9.4 # /4 F1 GraphPad Prism
8.0.2 M HAT G A T AL I, RS R “ Py
B+ friEZE” (X xs) BB REE AT IE
AVERLEG f5 106 £ 5K FK 77 2270 8 Kruskal-wallis £k
R IR PPAT - 2HL ) 22 e 2 2 (P<<0.05).

2 FER58

2.1 BEAAMDNREEE. BAEMKA
=y
=g:b

S b RN B S I AR

3



MK EmBHL

Modern Food Science and Technology

2024, Vol.40, No.7

2R, 260, ZRAERERR. XERERE2 I
PR B2 Wil R i BRI  —. R 1. 2 AN, 7B
TERSTHA],  IEAN BRI OK SR RO IR 23
#m (P<<0.05), 435l Jy4E X 15.94 mL F1 5.49 g,
RUNER RS, SHEAALL, SCIRM 2 mE Sk
MBI S, YoKEWE TR (P<0.05). fEH#
TRGm, SEMA, ML PR,
LHHERHBBEKNEAGRERLEE T#
(P<<0.05). = B i A5 B /I8 B 1) 22 12 e It s ot
EFER, ELEE S G RIBE R, R N R
KT ER R, HIBEEFRILER, &%, K
PP e PNV S lesk i SN IRENSE PV

4o e i T AN AR TE R I R ot 3% rP A RS A R
FUARK AL T 6 = BE R IFPIRES, T8 & XA B
RN EEHERBANEY. LK RIR, minEKRHR
N BEXT /)N BRSZ 4058 100 R R 45 The b AT — e F2 112
5, MIMEEEINR 2R 2 BIER.

M2 3 a1, GRS R, IR BRI AR N
BRI 3R B B 20 )N 43.23 ¢ A1 39.85 g, i AEE/)N
BRI LR T RS (P<0.05) ; S
AR L, Sz 56 ZH R BH P 4 /0N R A BE U IA) 44 5
AIARIAAR & L L AR B K EY LR E T ER
(P>0.05), Cheng 25" frImIF 72 th o WL 8% 2144 i )
M

&1 FNBRDMRIRKEENK (mL)
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