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Abstract: To explore the possible mechanism underlying the ability of chitooligosaccharides (COS) to delay the progression of
spontaneous diabetes in NOD mice, the effects of different doses of COS on dyslipidemia and oxidative stress were studied. After continuous
intragastric administration of different doses of COS for 28 weeks, the indicators including blood glucose, blood lipids and oxidative stress of
mice in each group were determined, and the histological examination was carried out. The results showed that COS at each dose could delay
the time for NOD mice to enter the prediabetic and diabetic phases, and extend the time period of prediabetic phase to 10 W, 13 W and >16 W,
respectively (9 w for the control group); COS at the three doses could decrease the level of T-CHO by 37.10%, 46.68% and 62.72%, respectively
(p<0.01), level of TC by 35.01%, 45.06% and 60.62%, respectively (p<0.01), and level of LDL-C by 31.21% (p<0.05), 51.68% and 72.48%,
respectively (p<0.01), although insignificant effect of COS on HDL-C was found. These results indicate that COS can improve dyslipidemia,
increase the specific activities of SOD and GSH-Px in the liver tissues of mice (especially increased by 94.69% and 167.59%, respectively, in the
COS-H group; p<0.01), and decreased the MDA concentration (by 48.41%; p<0.05), thereby reducing effectively oxidative stress-induced
oxidative damage. Histological examination showed that COS increased the pancreatic coefficient, decreased gradually the liver coefficient,
reduced fat vacuoles, providing a certain protective effect on the integrity of pancreatic tissue. According to these results, COS can delay the
development of spontaneous diabetes through regulating dyslipidemia, resisting oxidative stress in the body caused by abnormal blood sugar,
and protecting the tissues.
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Fig.1 The effect of COS on FBG of NOD mice
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Fig.2 The effect of COS on AUC of NOD mice
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Table 1 The developments of type I diabetes mellitus in NOD mice of each group

P KB K Iw
Control COS-L COS-M COS-H
FBG>5.6 mmol/L 7 11 13 15
FBG>7.0 mmol/L 16 21 25 >28
OGTT %% 2 h PG>7.8 mmol/L 8 12 12 12
OGTT X3 2 h PG>11.1 mmol/L 20 28 >28 >28
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Fig.7 The effect of COS on liver and pancreas of NOD mice
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72: B a~d 4 31 A ATAE Control 1. COS-L 41. COS-M 4.
COS-H #8; B e~h 43| 4 MM Control 2. COS-L 41. COS-M
20, COS-H 4.

3 ZEig

Zi LATA, COoS ¥ NOD /Mi#EAN IFG. IGT
IR R Ip T B BRI (RIS BT Je A AL T-H R
RUEARIEST (], X B MRS PR B R AR R S B — 2
BHYHAER ;s RIS COS 18 n] KIEFEIK NOD /MR LARTE
bR, R COS A7l T-CHO P&k 62.72%- TC
F#f% 60.62%- LDL-C [&MK 72.48% (p<0.01), {HXf
HDL-C TG 2 52m, B ot bl JRos A A e A%

61



MR BRI

Modern Food Science and Technology

2021, Vol.37, No.6

HFEBE AR s BB EoR, COS #im
NOD /MW PUAMEE RGNS )1, AR
COS A fH}F4HZR A SOD A1 GSH-Px LLik 143 il =
94.69%F1 167.59% (p<0.01), [A K ET=4)
MDA &8, X 1]t HIRZE NOD /)N BB 9% & A %
AN 2 —; A A BoR COS Al 4
SN2, PRI RIS TE0T, S AR R
i KR R R AR AR R S R A . R,
COS AT REHIT I 7 M AR 78 HEPTILRE 5 5 R4
WEARREE. PRI H LSRR AL LR H R PN PR R A
RIEIHRE, (HRMIEAEAEH EAERNEE R —
Wi,

P

[1] Jong-Gwan Kim, Sung-Hoon Jo, Kyoung-Soo Ha, et al. Effect
of long-term supplementation of low molecular weight
chitosan oligosaccharide (GO2KA1) on fasting blood glucose
and HbAlc in db/db mice model and elucidation of
mechanism of action [J].
Alternative Medicine, 2014, 14: 272-278

(2] BRBERN, TH 2 B R R 5 R LB T]. o [ ARG P
FH,2008,2(24):189-190

BMC Complementary and

CHEN Xiao-li, JI Ren-jun. Etiology and pathogenesis of
diabetes mellitus [J]. Chinese Journal of Modern Drug
Application, 2008, 2(24): 189-190

[3] 5K{R.NOD RIZLHE AR I AIRHLEEL L e BeiR T [D). 3 HE:
FERREHARR,2011
ZHANG Jun. The pathogenesis and immunotherapy for type 1
diabetes in NOD mice [D]. Hefei: University of Science and
Technology of China, 2011

(4] AFT7 WS WrbRE ™ WE PR AT AEACEDIR L SR 3R
BT e 5 D REWTFE (D). 5 R L 4K %,2010
FU Fang-ming. Metabolic profiles and insulin resistance and
insulin secretion in subjects with the new criteria for impaired
fasting glucose and impaired glucose tolerance [D]. Jinan:
Shandong University, 2010

[5] C Muanprasat, V Chatsudthipong. Chitosan oligosaccharide:
biological activities and potential therapeutic applications [J].
Pharmacol Ther, 2017, 170: 80-97

[6] XIA Wen-shui, LIU Ping, ZHANG Jia-li, et al. Biological
activities of chitosan and chitooligosaccharides [J]. Food
Hydrocolloids, 2011, 25(2): 170-179

[71 G Lodhi, Y S Kim, J] W Hwang, et al. Chitooligosaccharide

and its derivatives: preparation and biological applications [J].

62

(8]

(]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Biomed Res Int, 2014, 2014: 1-13

F Liaqat, R Eltem. Chitooligosaccharides and their biological
activities: a comprehensive review [J]. Carbohydr Polym, 2018,
184:243-259

K Li, R Xing, S Liu, et al. Advances in preparation, analysis
and biological activities of single chitooligosaccharides [J].
Carbohydr Polym, 2016, 139: 178-90

S Liang, Y Sun, X Dai. A review of the preparation, analysis
and biological functions of chitooligosaccharide [J]. Int J Mol
Sci, 2018, 19(8): 2197-2215

NG, EI 2, SR, 5 S SR S AT I LA
T 2 REAE ML) 09078 77254%,2018,30(5):1633-1638
ZHENG Ya-guang, YAN Su-mei, SHI Bin-lin, et al.
Anti-oxidative stress and anti-inflammatory mechanism of
chitosan and its derivatives [J]. Chinese Journal of Animal
Nutrition, 2018, 30(5): 1633-1638

S Jeong, J Min Cho, Y I Kwon, et al. Chitosan oligosaccharide
(GO2KA1l) improves postprandial glycemic response in
subjects with impaired glucose tolerance and impaired fasting
glucose and in healthy subjects: a crossover, randomized
controlled trial [J]. Nutr Diabetes, 2019, 9(1): 31-39

Y R Kang, HY Choi, J Y Lee, et al. Effect of supplementation
of low-molecular-weight chitosan oligosaccharide, GO2KAI,
on postprandial blood glucose levels in healthy individuals
following bread consumption [J]. Food Sci Biotechnol, 2016,
25(3):911-914

S H Jo, K S Ha, K S Moon, et al. Molecular weight dependent
glucose lowering effect of low molecular weight chitosan
oligosaccharide (GO2KA1) on postprandial blood glucose
level in SD rats model [J]. Int J Mol Sci, 2013, 14(7):
14214-14224

BRALTE SR 2 RUBEPRI PR LI D). B 7 Bk
%2011

JU Chuan-xia.
chitooligosaccharides [D]. Qingdao: Qingdao University, 2011
KUK, 28 ZE MR AR, S5 AN ) 20 T B e SRR R A S A G
FELL R ER 20 R T R S ORE A R[0S T A
4%.2009,17(1):36-42

LIU Bing, QIN Zhen-kui, LIN Xiang-mei, et al. Antidiabetic

Antidiabetic effect and mechanism of

effects of chitooligosaccharides with different molecular
weights on pancreatic islet cells in streptozotocin-induced
diabetic rats [J]. World Chinese Journal of Digestology, 2009,
17(1): 36-42

(T4 236 TO



