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187 100 (53.5%) 87
(46.5%) . T2DM 65(59 ~71)
65(59 ~71) .
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(P <0.05) 1.

1 T2DM n( %)
Tab.1 Comparison of baseline data between

T2DM and control groups n( %)

Control group ~ T2DM group ~ ¥*/Z

Variable (n=187)  (n=187) vl
Nation 0.080 0.778
Ethnic Han 180 (96.3) 181 (96.8)
Other 7(3.7) 6(3.2)
Degree of education 0.305 0.858
Primary school and below 49 (26.2) 45 (24.1)
Secondary school or tech— 100 ( 53.5) 105 (56.1)
nical secondary school
College degree or above 38 (20.3) 37 (19.8)
Marital status 2.187  0.139
Married 167 (89.3) 175 (93.6)
Single 20 (10.7) 12 (6.4)
Smoking 0.147  0.929
No 135 (72.2) 138 (73.8)
Quit smoking 11(5.9) 14 (17.5)
Yes 41 (21.9) 35 (18.7)
Drinking alcohol 3.535  0.171
No 149 (79.7) 154 (82.4)
Quit drinking 5(2.7) 10 (5.3)
Yes 33 (17.6) 23 (12.3)
Hypertension 21.817 <0.001
No 108 (57.8) 63 (33.7)
Yes 79 (42.2) 124 (66.3)
Dyslipidemia 18.012 <0.001
No 110 (58.8) 69 (36.9)
Yes 77 (41.2) 118 (63.1)
BMI  kg/m? 22.76 (21.16 24.35(22.76
M (Py Py 25.48) 2657 067 <0.001
2.2 GABA.SOD. GSH-Px. MDA
T2DM GABA + GSH-Px
MDA (P<
0. 05) 2.
2.3 GABA Spearman
Spearman S .
T2DM GABA  SOD.GSH-Px (r
0.55.0.70 0.50.0.67 0.59.0.72; P <
0.001) GABA MDA (r
-0.68.-0.61.-0.72 P<0.001) 1o
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2 GABA.SOD.GSH-Px.MDA M( Py Ps)
Tab.2 Comparison of GABA SOD GSH-Px and MDA levels between the two groups M ( P,s P.s)
Groups GABA ( pg/L) SOD ( U/ml) GSH-Px ( U/ml) MDA ( pmol/L)
Control 147.2 (91.6 236.3) 32.3(24.8 37.5) 132.6 (107.6 167.4) 3.6 (2.5 5.1)
T2DM 117.4 (67.1 206.9) 27.6 (20.1 37.8) 122.8 (94.6 160.7) 4.1(2.7 5.6)
Z value -2.179 -1.782 -2.251 -2.086
P value 0.029 0.075 0.024 0.037
Total population Control group T2DM group
1.00 100 1,00
a 0.55 | 0.70 | -0.68 050 a 0.50 | 0.67 | -0.61 0.50 a 0.59 | 0.72 | -0.72 0.50
-0 0 0
bl s 0.68 | -0.59 039 bl e 0.60 | -0.48 930 bl s 073 | -0.67 P
C *kk *kk _0‘73 C *kk *kk _0.64 C *kk *kk _0‘81
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a b c d a b c d a b c d
1 GABA
Fig.1 Heat map of correlation analysis between GABA and oxidative stress indicators
a: GABA; b: SOD; ¢: GSH-Px; d: MDA; ***:P<0.001.
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Tab.3 Conditional Logistic regression analysis of

GABA and the risk of T2DM

Biochemical Model 1 Model 2

indicators OR (95% CI) P value OR (95% CI) P value

GABA
0l 1.00 . 1.00 -
Q2 0.54 (0.33 0.87) 0.011 0.59(0.35 0.98) 0.040
Q3 0.52(0.30 0.92) 0.025 0.45(0.24 0.82) 0.009
Pror trend 0.037 0.011

SOD
01 1.00 - 1.00 -
Q2 0.46 (0.28-0.74)  0.001  0.44 (0.26-0.74)  0.002
03 0.65(0.38-1.13)  0.126 0.68 (0.38-1.22)  0.197
Pror wend 0.046 0.076

GSH-Px
01 1.00 - 1.00 -
Q2 0.53(0.33-0.86) 0.009 0.55(0.33-0.91) 0.020
03 0.54 (0.31-0.95) 0.031 0.60 (0.33-1.00) 0.094
Pror rend 0.024 0.074

MDA
01 1.00 - 1.00 -
Q2 0.89 (0.53-1.48) 0.644 0.77 (0.44-1.35)  0.369
03 1.32(0.75-2.33)  0.335 1.14(0.62-2.10) 0.679
Por trend 0.229 0.476
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Fig.2 Dose-response relationship between GABA oxidative stress indicators and the risk of T2DM
Hypertension dyslipidemia and BMI were adjusted; the light red indicated the 95% CI.
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Analysis of the association between serum y-aminobutyric acid levels

and the risk of type 2 diabetes mellitus
Nie Yingtan' Li Yanfang' Han Jinke® Wu Feifei' Wang Xiaodan' Lin Li’ Yan Zhen'
(' School of Public Health *School of Pediatrics Hainan Medical University Haikou 571199,
*Dept of Geriatrics The Second Affiliated Hospital of Hainan Medical University Haikou 570311)

Abstract Objective To explore the association between serum y-aminobutyric acid ( GABA) levels and the risk
of developing type 2 diabetes( T2DM) . Methods 187 cases of T2DM patients attending the hospital were selected
as the T2DM group and 187 cases of non-T2DM population attending the same period of time were selected as the
control group according to age ( =3 years) and gender 1 : 1. On-site questionnaires and physical examination were
conducted for the study subjects and serum levels of GABA Malondialdehyde ( MDA) and activities of superoxide
dismutase ( SOD) and Glutathione peroxidase ( GSH-Px) were detected by using ELISA kits. The differences in the
levels of GABA and oxidative stress indicators ( SOD GSH-Px MDA) between the two groups were compared
and the correlation between GABA and oxidative stress indicators was analyzed by Spearman’s method; GABA and
oxidative stress indicators were divided into three groups according to their control quartiles respectively low level
group ( Ql: <P,) medium level group ( Q2: P,s — P,;) high level group ( Q3: >P,5)  and conditional logistic
regression was applied to analyze the relationship between GABA oxidative stress indicators and the risk of develo—
ping T2DM; the dose—response relationship between GABA oxidative stress indicators and the risk of developing
T2DM was analyzed by using restricted cubic spline ( RCS) . Results Compared with the control group GABA
level and GSH-Px activity decreased and MDA level increased in the T2DM group ( P <0. 05) . Spearman’s corre—
lation analysis showed that GABA level was positively correlated with SOD and GSH-Px activities and negatively
correlated with MDA level ( P <0.001) . Conditional logistic regression analysis showed that medium levels of SOD
and GSH-Px as well as medium and high levels of GABA were protective factors for T2DM compared with low levels
in each group ( P <0.05) . RCS results showed that a negative dose-response relationship between GABA  GSH-Px
and the risk of developing T2DM and SOD showed a trend of decreasing and then increasing the risk of developing
T2DM ( P <0.05) . Conclusion Serum GABA levels have been associated with the risk of developing T2DM. As
serum GABA levels increase the risk of developing T2DM may decrease.

Key words ~y-aminobutyric acid; type 2 diabetes; oxidative stress; risk of onset; dose—response relationship;
case—control study
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