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Effects of Roux-en-Y Gastric Bypass on Oxidative Stress in Kidney of Rats with Type 2
Diabetics
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Abstract: [ Objective] To investigate the effect of Roux-en-Y gastric bypass on the oxidative stress in the kidney of type 2
diabetics rats. [Methods] Forty SD rats were randomly divided into normal control group (NC, n = 8) and diabetes model group, n =
32, the diabetes model group were injected STZ (35 mg/kg), 30 rates were considered as the successful diabetes model. Then they
were randomly divided into a diabetes control group (DC,n =8),a diabetes sham operation group (DSO, n=8), and a diabetes
operation group (DO, n=14). The levels of fasting blood glucose ( FBG) before and 8 weeks after operation were tested ; serum AGE,
24h urine 8-OHdG were detected after 8 weeks of the operation; glucagon like peptide-1 (GLP-1) was measured before the operation
and at 1th, 2th, 4th, 8th weeks after the operation; after 8 weeks of operation the kidney weighty index was measured. The activities
of antioxidant enzymes in renal including total superoxide dismutase (TSOD), catalase (CAT), glutathioneperoxidase (GSH-PX) and
aleicdialdehyde (MDA) were measured by chromatometry. Western blot analysis was employed to assess the protein expression of
receptor of advance glycation end products (RAGE) . [Results] The fasting blood glucose of diabetes operation group decreased from
(12.48 £ 1.37) mmol/Lto (5.45 +0.67) mmol/L ;the fasting GLP-1 of diabetes operation group increased from (8.12 + 1.54)
pmol/L to (22.35 + 0.79) pmol/L 8 weeks after the operation (P < 0.05); the serum AGE, kidney tissue RAGE, 24h urine 8-
OHdG, microalbuminuria ( MAU), kidney weighty index and MDA increased significantly in the DC and DSO groups compared with
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the DO and NC groups, otherwise the activities of TSOD, GSH-Px, CAT decreased significantly (P < 0.05). PAS dyeing indicates

that glomerulus extracellular matrix accumulating in the DC and DSO groups, the DO and NC groups have no obvious alter.

[ Conclusion] The Roux-en-Y gastric bypass surge protects the kidney through re-balancing the oxitive and anti- oxitive system.
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Table 1 The GLP-1 values of rats in each group at different time points

(x+£s,pmol/L)

Group Before operation After 1w operation After 2w operation After 4w operation After 8w operation
NC 8.56 £ 1.53 10.45 + 2,117 9.87 + 1.89V 10.33 + 1.279 9.53 + 1.72Y
DC 7.86 +1.65 8.03 + 1.87V 8.13 +2.12V 8.57 £2.07V 7.84 + 1.56V
DSO 7.92 +1.32 8.19 + 1.67V 8.32 +1.32V 8.78 + 1.84V 8.17 £ 0.92V
DO 8.12 £ 1.54 12.67 £ 2.11% 14.45 + 0.78% 16.54 + 1.48% 22.35 +0.79?
F 1.37 5.071 17.48 30.99 172.2
P 0.978 0.0067 < 0.0001 < 0.0001 < 0.0001
1)P < 0.05 vs .operation group at the same time point; 2)P < 0.05 vs. preoperative value
NC:normal control ; DC; diabetes control ; DSO ; diabetes sham operation ; DO ; diabetes operation.
*2 FHEKROAGE. ZFEMME 24 h KEEAED . EREBHAILE
Table 2 Comparison of rats in each group of blood AGE,FBG,MAU,KWI (x£5)
Group AGE/(ng/mL) Before operation FBG/(mmol/L) after 8 week FBG/(mmol/L.) 24 h MAU/(pg/ml)  KWI/(mg/g)
NC 58.14 + 2.31 4.42 +0.77 471 £0.72 12.49 £ 2.79 7.41 + 0.61
DC 98.16 + 2.12"% 12.58 £ 0.85"2 15.91 £ 1.56Y% 193.32 £ 22.61V% 10.75 + 1.47'
DSO  96.23 +3.25"2 12.43 £ 1.61"? 16.11 £ 1.76Y% 190.68 + 20.19"% 10.26 + 1.14"
DO 60.17 £ 1.59 12.48 £ 1.37 5.45 +0.71 14.11 £ 2.31 8.58 £ 0.65
F 608.8 90.2 171.9 317.7 16.73
P < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001
NC,DC,DSO, DO :same as table 1. 1)P <0.05 vs. operation group;2)P < 0.05 vs normal control group



534 GRAME F. Roux—en=Y 55 AT 2 BOBE PR A S HE LA 17 38 9 5 ) 387

®3 BAHALAZSHELENFMEF MDA, K 8-OHdG LEE&

Table 3 Comparison of rats in each group of anti- oxidative stress enzymes, MDA and urine §—-OHdG

Group CAT/(U/mg) GSH/(mg/g) TSOD/(U/mg) 8-0OHdG/ (ng/mL) MDA/ (nmol/mg)
NC 45.32 £ 3.41 13.14 £ 2.35 287.35 +30.43 4.28 +0.40 2.15 £0.28
DC 30.11 +2.3892 9.12 + 1.83V% 216.45 + 24,9212 7.35 + 0.66"? 3.08 + 0.4392
DSO 31.67 +2.43D2 9.52 + 1.40Y% 219.56 + 26.41"? 7.43 +0.521? 3.01 +0.3592
DO 43.1 +1.39 12.64 +2.41 286.33 +41.5 4.7 £ 0.81 2.44 +0.25

F 69.67 8.18 12.56 60.05 13.64

P < 0.0001 < 0.0005 < 0.0001 < 0.0001 < 0.0001

NC,DC,DSO,DO :same as table 1. 1)P <0.05 vs operation group; 2)P < 0.05 vs normal contral group

E1 HASHEPASHE
Fig.1 The PAS dyeing of kidney in each group

The glomerulus extracellular matrix accumulating in the DC and DSO group,the DO and NC groups have no obvious alter. A :NC group,B:DC

group, C: DSO group, D : DO group; x 200
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Fig.2 Comparison of the relative RAGE express in each
group of rats
1:NC group,2:DC group, 3:DSO group, 4:DO group. 1)P <
0.05 vs. NC group or DO group.
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