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Promotion effect of chitooligosaccharides and its derivatives on pancreatic islet cells

proliferation and insulin secretion
Liu Bing*, Qin Zhen-kui*, Lin Xiang-mei®, Mei Lin', Liu Wan-shun? Han Bao-qgin?

Abstract

BACKGROUND: The coordination compound of chitooligosaccharides and microelement possess both biological activities of
chitooligosaccharides and microelement, which have a considerable potential to be utilized in prevention and treatment of
diabetes and its complications.

OBJECTIVE: To detect the effect of chitooligosaccharides and its Cr, VO, Se derivatives on the pancreatic islet cells proliferation
and insulin secretion.

DESIGN, TIME AND SETTING: The comparative observation was performed at the Biochemistry Laboratory of Ocean
University of China from July to September 2008.

MATERIALS: Chitooligosaccharides and its derivatives were prepared at the Biochemistry Laboratory of Ocean University of
China. SV40-transformed cell line (NIT-1) was provided by Medicine Institute of Ocean University of China.

METHODS: NIT-1 was inoculated into 96-well plate, 100 mg/L chitooligosaccharides and its derivatives were cultured, and the
culture medium without chitooligosaccharides was served as the control group. MTT assay was used to detect the cell growth
curve at hours 24, 48, 72, 120, 168, 216, respectively.  NIT-1 was inoculated into 24-well plate, 100 mg/L chitooligosaccharides and its
derivatives were cultured, and the culture medium without chitooligosaccharides was served as the control group. The radioimmunoassay
method was used to measure the insulin concentration at the days 2, 4, 6, 8, 10, 12, 14, respectively. Meanwhile, at the days 6,
stimulated insulin release test was performed to determine insulin secretion and calculate stimulation index.

MAIN OUTCOME MEASURES: Promotion effect of chitooligosaccharides and its derivatives on pancreatic islet cells
proliferation and insulin secretion was observed.

RESULTS: The results indicated that chitooligosaccharides and its Cr, Se derivatives could effectively accelerate the
proliferation of the pancreatic [3 cells at the mass concentration of 100 mg/L at the 48 hours, and cells reach a stationary phase
at the 120 hours. Chitooligosaccharides and its Cr derivatives group had the ultimate cell density and higher activity than other
groups. The insulin secretion of chitooligosaccharides and its Cr, VO, Se derivatives groups was higher than the control group at
the 10 days (P < 0.05), especially significant in chitooligosaccharides group. At days 6, the stimulation index of
chitooligosaccharides and its Cr, VO, Se derivatives groups was higher than the control group (P < 0.05).

CONCLUSION: Chitooligosaccharides and its derivatives possess obvious promotion effect on the pancreatic islet cells in vitro
proliferation as well as insulin secretion of pancreatic (3 cells.
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[1-8]
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Table 1 IR spectra of chitooligosaccharide and its derivativ?s
(cm™)

Group  WN-H+O-HwWC-H wC=0 dNH S&C-H WwC-N wasC-O
COSs 34328 2921.2 1735.61636.51384.01265.11075.4

COS-Cr 3420.8 29294 - 1634.31383.91251.61074.3
COS-Vo 34228 2935.2 - 1633.113841 - 1089.7
COS-Se 34214 2937.1 - 1649.213839 - 10747

COS: chitooligosaccharides

COs-vO 10 mg/L
B
48 h B
3
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Figure 1 Effect of chitooligosaccharides and its derivatives on
the proliferation of pancreatic islet cells
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Figure 3 Promotion effect of chitooligosaccharides (COS) and
its derivatives on the 48 hours proliferation of the
pancreatic Bcells (x100)
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Figure 2 Effect of chitooligosaccharides and its derivatives on
the growth phase of first passage of pancreatic 3

48 h
(><100)

4

160 ——COS-Cr

140 | -=-COS-Vo
5 F -+ CO0S-Se
= 100 r -e—Control
2 80 £
_ 60 -

40 | &

20 |

0

0 2 4 6 8 10 12 14 16
t/d
Figure 4 Effect of chitooligosaccharides and its derivatives on

the proliferation of pancreatic islet cells
4

cells
2 B
COS COS-Cr COS-Se 100 mg/L
B COS-Cr COS-Se
48 h B 120 h
COS-Se

ISSN 1673-8225 CN 21-1539/R  CODEN: ZLKHAH

6 d
10
10
P <005 COS

515



@Ek,?www.CRTER.org

6
:16.7 mmol/L
2.8 mmol/L
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COS-Se  2.54 2.01
P <0.05
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O-H 3 4208 3 422.4
3 4214 cm* -NH, -OH
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