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Roux-en-Y gastric bypass increases hepatic and peripheral
insulin sensitivity in rats with type 2 diabetes mellitus
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[ Abstract]  Objective To investigate the effects of Roux-en-Y gastric bypass (RYGB) on hepatic and peripheral
insulin sensitivity in rats with type 2 diabetes and their possible mechanisms. Methods 5 —6 week old SPF male Sprague-
Dawley rats were divided into 2 groups: diabetic RYGB group (n =21) and diabetic RYGB sham group (n=7). The hy-
perinsulinemic-euglycemic clamp with tracer infusion was completed at 2, 4, and 8 weeks postoperatively to assess the insu-
lin sensitivity. The lipid content in liver and muscle tissue was examined. Results Postoperatively, the diabetic RYGB
group had significant decreases in weight, fat mass, and RYGB had a profound effect on the plasma lipid profile. Two
weeks after surgery, the hepatic insulin sensitivity index was significantly improved and the hepatic triglyceride was de-
creased in the RYGB group (P <0.05). The significant increased insulin sensitivity was not detected until four weeks af-
ter RYGB surgery, the M value was significantly increased and the TG content in the muscle tissue was significantly de-
creased (P <0.05). Conclusions The increased insulin sensitivity after RYGB occurs earlier in the liver than in the
muscle and both may contribute to the long-term remission of type 2 diabetes. Reduced lipid content in hepatocytes and
skeletal muscle cells after RYGB may contribute to the improved insulin sensitivity in these cells.
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Fig.1 The fasting glucose level in each study
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group was assessed before and every week after
surgery , sampled from the tail vein using a

portable glucometer( * P <0.05, vs. the RYGB sham group)

A 500 == [E AR RYGB sham B 20 =+ BFARH RYGB sham C 30r =*+{&RFEARLHRYGB sham
= F R4 RYGB = FR4H RYGB gl =—FRHARYGB
450 ~
= & 267
& = 2
Z 400+ & g 245
2 8 = 22+
2 = b
2. 350+ g S 20t
3 @A
S Iﬁlﬂﬂ{ L
o] bld = 18
300 - oy # 161
& ®
L 14 |
250
12F
200 10
0 1 2 3 4 5 6 17 8 01 2 3 4 5 6 7 8 01 2 3 4 5 6 7 8

AR )G 8] Time (w) post-surgery

& 2

A JG 8] Time (w) post-surgery

A JG 5} 18] Time (w) post-surgery

W2 R AT M AR M (5 RYGB IR T AR4LLL, * P <0.05)

Fig.2 Comparison of the rat body weight and body composition in each study group. The rat weight (A), fat composition (B),

and lean mass (C) were recorded before and every week after surgery ( P <0.05, vs. the RYGB sham group)
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Tab.1 Measurement of fasting plasma insulin, C-peptide, and lipid levels in each group
1 i i 2R C-Jik e B el R =g ps¥ilaniifid
Groups wU/ H.lL nmol/. L mmol/L . .mg/ d[j mg/dL
Insulin C-peptide Free fatty acids Triglyceride Total cholesterol
RYGB f#F A4 RYGB sham 27.11 £3.55 0.49 £0.07 0.62 £0.20 88.30 £9.21 100. 84 +£9. 25
RYGB 2 J&l41 RYGB 2 w 20.55+2.79 " 0.35+0.05" 0.44 +0. 16" 69.77 +8.37" 88.18 £9.43 "
RYGB 4 J&41 RYGB 4 w 16.48 £2.05 " 0.29 +0.08 " 0.34+0. 11" 54.90 +6.89 " 72.05 £8.42*
RYGB 8 J&41 RYGB 8 w 14.93 £2.40" 0.26 +0.09 * 0.30+0.15"° 46.78 +5.30 " 64.71 £6.43 "

{5 RYGB BT AR4UMLL, " P <0.05,
Note. * P <0.05, vs. the RYGB sham group.
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Fig.3 The effects of RYGB surgery on hepatic and peripheral tissue insulin sensitivity. (A) M-value and (B) HISI in each
study group. ( “ P <0.05, vs. the RYGB sham group)
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Fig.4 Triglyceride content in the liver and muscle tissues in each rat group

(A) Triglyceride in the liver. (B) Triglyceride in the muscle( * P <0.05 vs. RYGB sham group)
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