A new obese mouse of type 2 diabetes mellitus
induced by monosodium glutamate
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A New Obese Mouse of Type 2 Diabetes Mellitus Induced
by Monosodium Glutamate

AKH EE S WA H O O A
Juln 3 IEH %% i bR

ABSTRACT
Background The number of diabetic patients is increasing every year, and new animal mod-
els are required to study the diverse aspects of the disease. We found newborn Crj : CD-1
(ICR) mice injected with monosodium glutamate (MSG) subcutaneously showed glycosuria
with obesity as they grew.
Methods So we investigated the diabetic condition of the ICR-MSG mice from 3 to 29
weeks of age in detail.
Results Both female and male mice showed glycosuria with a particularly high rate (70.0%)
of incidence in males. The blood concentrations of glucose, insulin, total cholesterol and triglyc-
erides were higher than the control mice. These high concentrations appeared in younger age
males than females and became serious in males. The impaired glucose tolerance and insulin
resistance were recognized in the ICR-MSG males. In the pathological study, the hypertrophy
of the pancreatic islet was observed.
Conclusions The ICR-MSG mice are thus considered to be useful as a new experimental
model for Type 2 (non-insulin dependent) diabetes mellitus. (Jpn Pharmacol Ther 2006 ;
34 : 795-802)

KEY WORDS Monosodium glutamate (MSG), Crj : CD-1 (ICR) mouse, Experimental obe-
sity, Type 2 diabetes mellitus
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Fig.1 Growth curve of control and ICR-MSG mice from 3 to 29 weeks of age

Plotted values are mean = SE for 13-20 mice per group.
*$<0.05, **p<0.01 vs control female and control male.
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Table 1 Incidence of glycosuria during a 22-week period, food intake and water intake
at 6 weeks of age of Control and ICR-MSG mice

Imcidence of

: : Food intake Water intake 7
Animal groups AnimalNo. g/day/mouse)  (mL/day/mouse) glyfgz")m
Control female 13 3.7 4.7 0.0
Control male 15 4.6 5.4 0.0
ICR-MSG female 19 3.9 4.3 29.4
ICR-MSG  male 20 4.5 5.4 70.0

Values of food intake and water intake are mean for 13-20 mice per group
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Fig. 2 Impaired glucose sensitivity and insulin sensitivity

(B) Insulin tolerance test
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Glucose tolerance test (A) was performed by intraperitoneal injection of glucose (2 g/kg) into control male mice and ICR-MSG

male mice fasted by 12h at 10 weeks of age. Plasma glucose was monitored before (0min) and 30, 60 and 180min after glucose~

injection. Insulin tolerance test (B) was performed by intraperitoneal injection of insulin (20 IU/kg) into control male mice and
ICR-MSG male mice without fasting at 12 weeks of age. Plasma glucose was monitored before (Omin) and 30, 60 and 120 min
after insulin—injection. Reduction rate of plasma glucose was calcurated percentage against basal concentration (0min).

Plotted values are mean = SE for 7 mice per group.
*p<0.05, **p<0.01vs control female and control male.
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Fig. 3 Biochemical parameters for blood in control and ICR-MSG mice at 5, 13 and 29 weeks of age
(D) TG : triglycerides, (E) LDL-Cho :

(A) Plasma glucose, (B) B-Ins :
LDL-cholesterol,

(F) HDL-Cho :

plasma insulin,
HDL-cholesterol

Plotted values are mean =+ SE for 8-20 mice per group.
** p < 0.01 vs control female and control male.

*p <0.05,

(C) T-Cho : total cholesterol,
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Table 2 Absolute weights of visceral white adipose tissue, interscapular adipose tissue and pancreas,
body length and body mass index of control and ICR-MSG mice at 29 weeks of age

Body mass Visceral white Interscapular
Animal groups Bodefclength index adipose tissue adipose tissue Par;rclreas
g/cm? g (g) g
Control female 11.08+0.07 0.309+0.007 0.431+0.07 0.51£0.05 410£15
Control male 11.21+0.05 0.418£0.009 1.221+0.10 1.08£0.09 437+18
ICR-MSG female 10.19+0.06** 0.511%+0.011** 1.86£0.09** 2.83£0.24** 402126
ICR-MSG male 10.39£0.03** 0.582£0.016** 2.42%0.16** 4.28+0.48** 430+17
Values are mean = SE for 12-20 mice per group.
** p<0.01 vs control female and control male
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Photo. 1 Light microscopic features of pancreas in control and ICR-MSG mice at 29 weeks of age
H &E stain, X 10. (A) Control female mice.
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