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Abstract : Objective To explore the efficacy of gastrointestinal bypass on type 2 diabetic rats( GK rats) and the correlation between
change of fasting blood glucose of rats after the surgery and the secretion of insulin and glucagon-like peptide-1( GLP-1) and the func-
tion of islet insulin resistance. Methods Gastrointestinal bypass surgery retaining full stomach and small intestine shunt at different
sections was performed to establish type 2 diabetic rats (GK rats) model. Thirty-two GK rats were assigned into four groups(n =8) ;

control group,duodenal bypass group,jejunal bypass group and ileal bypass group. Posterior orbit venous blood of rats were collected re-
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spectively 1 week before operation and postoperative 1,3,6,12 weeks,and body mass and fasting plasma glucose levels in four groups of
rats were dynamically determined ; enzyme-linked immunosorbent assay ( ELISA ) was adopted to test the changes of serum insulin and
GLP-1 before and after surgery in all rats. Insulin resistance index( HOMA-IR ) was finally calculated. Results In all 32 rats the suc-
cess rate was 90% . Rats in the ileal bypass group died due to severe malnutrition after 3 to 4 weeks. Compared with preoperation and
the same time point in the control group,fasting plasma glucose levels in GBP surgery group dropped after surgery. At 12 weeks after the
surgery , fasting plasma glucose levels in duodenal bypass group decreased from 14.98 +2. 17mmol + L. ™' t0 5.23 + 0. 70mmol - L',
the difference was statistically significant (P <0.05). Fasting plasma glucose levels in jejunal bypass group decreased from 15.20 +
1.92 mmol - L' t05.29 + 0.42 mmol - L' the difference was statistically significant ( P <0.05) ,and it was particularly significant
lower than duodenal bypass group. Compared with preoperation , postoperative body mass of GK rats increased in all groups except ileal
bypass group,in which body mass of GK rats decreased significantly after surgery( P <0. 05). Compared with preoperation and the same
time point in control group, postoperative fasting insulin( FINS) in GBP surgery group rose at first,then decreased , which was significant-
ly decreased at 12 weeks. In duodenal bypass group FINS decreased from (14.86 +1.22) mU - L™ t0 (9.46 = 1.10) mU - L' the
difference was statistically significant (P <0.05) ,in jejunal bypass group FINS decreased from (14.71 +1.14) mU - L' 10 8.93 +
1.36 mU + L™ the difference was statistically significant (P <0.05) ,and it was particularly significant lower than duodenal bypass
group. Compared with preoperation and the same time point in control group, postoperative GLP-1 levels in GBP surgery group increased
after surgery,which peaked at 12 weeks. GLP-1 in duodenal bypass group increased from (9.38 +1.88) to (18.96 +3.42),the
difference was statistically significant (P <0.05) ,GLP-1 in jejunal bypass group increased from (9.02 £2.20) to (23.23 +4.17),
the difference was statistically significant (P <0.05) ,and the increase was more obvious than that in duodenal bypass group. Compared
with preoperation and the same time point in control group, postoperative insulin resistance index( HOMA-IR) of rats decreased in GBP
surgery group,which decreased significantly at 12 weeks. HOMA-IR in duodenal bypass group decreased from (9.97 +1.95) to
(2.21 +£0.38) ,the difference was statistically significant (P <0.05). HOMA-IR in jejunal bypass group decreased from (9.98 +
1.39) to (2.03 £0.23), the difference was statistically significant (P <0.05) ,and it was slightly significant lower than duodenal
bypass group. Conclusions Gastrointestinal bypass surgery by retaining full stomach is effective in the treatment of non-obese diabetic
rats ,which has nothing to do with increase or decrease in body mass of rats. The gastric bypass may achieve best effect in the middle of
the small intestine,that is the junction of the jejunum and ileum. Food advancing earlier into the terminal ileum after surgery results in
the increase of GLP-1,s0 as to achieve the therapeutic effect of GBP on type 2 diabetes mellitus.
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