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Comparison of biochemical and pathological changes in six type 2 diabetic
animal models
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Absract: Objective The biochemical indexes and the histopathological changes of islet and liver in six common type 2 diabetic
animal models were compared, providing help for the related experimental research of type 2 diabetes. Method Rats and mice of
each 32, divided into eight groups, eight rats in each group, including control group of rats (SD rats), high fat and high glucose+ALX
group (SD rats), high fat and high glucose+STZ group (SD rats), ZDF rats , control group of mice (C57BL mice), db/db mice, ob/ob
mice and KK-ay mice. Type 2 diabetes mellitus models were established: rats in high fat and high glucose + ALX group and high fat
and high glucose + STZ group were fed with high fat and high glucose diet for six weeks, and following with once ip of 150 mg/kg
of ALX and 30 mg/kg of STZ , respectively, ZDF rats were fed with Purina#5008 diet for six weeks; C57BL, DB/DB and ob/ob
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mice were fed with normal diet and KKay mice were fed with high-fat diet for eight weeks. Fasting blood glucose (FBG), fasting
insulin (FINS), TC, TG, HDL, LDL were measured in the anterior abdominal aorta, and the pathomorphological observation of the
pancreas and liver was taken. Result The results of body weight measurement showed that: during the experiment, the body weight
increased significantly in the control group of rats, high fat and high glucose+ALX group, high fat and high glucose+STZ group, and
decreased slowly in the ZDF group; the body weight increased slowly in the control group of mice, db/db mice group, the ob/ob
mice group and the KK-ay mice group.The results of blood lipid,blood glucose and fasting insulin showed that: compared with the
control group of rats, FBG, TC and TG in high fat and high glucose+ALX group and high fat and high glucose+STZ group were
significantly increased (P < 0.01), FINS were significantly decreased (P < 0.01); FBG, TC, TG,HDL and FINS in ZDF group were
significantly increased (P < 0.05. 0.01). Compared with the control group of mice, the FBG, TC, TG, HDL, LDL and FINS in the
db/db mice, the ob/ob mice and the KK-ay mice increased significantly (P < 0.05,0.01). (except for the LDL value of db/db mice).
The histopathological findings showed that, compared with the control group of rats, high fat and high glucose+ALX group and high
fat and high glucose+STZ group islet atrophy, shape is irregular, sparse distribution, islet cell vacuolar degeneration, necrosis and
apoptosis of beta cells; liver showed different degrees of liver cell degeneration; In the ZDF group, the islets were irregular in shape,
unclear in boundary, inflammatory cell infiltration, fibrous tissue hyperplasia, apoptosis in the island cells, unclear morphology,
disorder in arrangement, slight to mild vacuolar degeneration of hepatocytes. Compared with C57BL mice, db/db mice, ob/ob mice
and KK-ay mice showed islet hyperplasia and hypertrophy, increased beta cells, decreased cytoplasm and arranged disorder;
moderate to severe hepatocyte vacuolar degeneration. Conclusion The metabolic disorder of glucose and lipid in the six models of
type 2 diabetic rats could lead to hepatic vacuolation and the pathological changes of islets. Among them, three kinds of rat models
of type 2 diabetes can cause the degeneration of islets, and the early models of type 2 diabetes in three mice can cause compensatory
hyperplasia and hypertrophy of the islets.
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K R KHE 4.10+0.37 0.43+0.18 3.40+0.67 1.18+0.28 1.47+0.14 0.78+0.16

e I v R+ DT A 22.27+4.76" 0.27+0.08" 5.10+0.29% 1.92+0.56" 1.39+0.36 0.81+0.23
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HRRA A L #P<<0.05 #P<<0.01 ; 5/ R A LL %
#P<0.05 #P<0.01 vs rat control group; "P<0.05 “P <0.01 vs mice control group

:"P<<0.05 "P<<0.01
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Fig. 2 HE (x400) staining results of rat/mice islet in each group
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