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[ Abstract] Background Serum alanine transaminase ( ALT ) and aspartate aminotransferase ( AST )

are common liver enzymes, but there are few studies on the correlation of these enzymes with the prevalence of type 2
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diabetes mellitus ( T2DM ) and metabolic syndrome ( MS ) . Objective To explore the association of serum ALT and
AST/ALT ratio with T2DM and MS in older physical examinees in the community. Methods
2018, 30 060 elderly people (

of 6 districts in Wuhan were chosen as the subjects. Their demographic data, life style, previous medical history,

From January to December,

= 65 years ) who underwent free physical examination in 19 community health centers

and results of physical examination and biochemical test were collected. Subjects were divided into quartile groups of ALT
(Q1 (ALT < 11 U/L, n=8 116) , Q2 (11 U/L<ALT < 14 U/L, n=7 008 ) , Q3 (14 U/L<ALT < 19 U/L, n=
7 438) , Q4 (ALT>19 U/L, n=7 498) ), or quartile groups of AST/ALT ratio [q] (AST/ALT < 1.06, n=7 386) ,
q2 (1.06<AST/ALT < 131, n=7698) , q3 (1.31<AST/ALT < 1.62, n=7 529) , q4 (AST/ALT>1.62, n=7 447) ] .
Cochran x ”test was used to compare the prevalence trend of T2DM, MS, abdominal obesity, hypertension, elevated
triglycerides ( TG ) and lowered high—density lipoprotein cholesterol ( HDL-C ) with the change of ALT level and AST/ALT ratio.
Multivariate Logistic regression analysis was used to explore the correlation of prevalence of T2DM and MS with ALT level and
AST/ALT ratio. Results The age of 30 060 subjects ( 13 381 men and 16 679 women ) was 65-99 years old, and the average
age was (71.7+5.6) years old. The prevalence of T2DM and MS was 18.76% (5 488/30 060 ) and 29.73% ( 8 938/30 060 ) ,
respectively. The regular exercise rate, BMI, waist circumference, systolic pressure, diastolic pressure, ALT, TG and fasting
plasma glucose ( FPG ) were significantly higher and smoking rate, drinking rate, AST, AST/ALT ratio, total cholesterol (TC ) ,
HDL-C, low—density lipoprotein cholesterol ( LDL-C ) were significantly lower in T2DM subjects compared to non-T2DM
subjects ( P<0.01 ) . MS subjects had significantly higher regular exercise rate, BMI, waist circumference, systolic pressure,
diastolic pressure, ALT, TC, TG and FPG, and significantly lower male ratio, smoking rate, drinking rate, AST/ALT ratio,
HDL-C and LDL-C than non-MS subjects (P<0.01) . The prevalence of T2DM, MS, abdominal obesity, hypertension,
elevated TG and lowered HDL—-C increased with the increase of ALT level, and decreased with the increase of AST/ALT ratio
(P<0.01 ) . Multivariate Logistic regression analysis showed that compared with group Q1, the risk of T2DM and MS in group
02-0Q4 was increased ( P<0.01) , and the risk of T2DM and MS in group Q2-Q4 was decreased compared with group ql
(P<0.01) . The prevalence risk of T2DM and MS was increased in Q2-Q4 groups compared to Q1 group, and in contrast, the
risk was decreased in q2—q4 groups when comparing to 1 group ( P<0.01) . Conclusion Serum ALT have an association with
the prevalence of T2DM and MS, as well as AST/ALT ratio. Either elevated ALT or lowered AST/ALT ratio may increase the risk
of prevalence of T2DM and MS.
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FhEE R TG = 2.3 mmol/L 2! 5 WRAH A REGE Xkl
AR R W R R R G = 100 325 PRI
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Table 1 Comparison of questionnaire survey, physical examination and

biochemical test results in T2DM and non—T2DM subjects
T2DM 4k T2DM

i (n=5488) (n=24572) ilRe(i © fit

S (571 %) 2325/3163 11056/13516 12555 <0.01
R (%) 71.8+5.4 71.7£5.6 1369  0.181
Wil (5 (%) ) 967 (17.62) 5326(21.68) 44.561"  <0.01
I (B (%) ) 864 (15.75) 4830(19.67)  44.680"  <0.01

2B ()% ) 13629 (66.13) 14496(58.99) 95.319"  <0.01

BMI (kg/m®) 249+3.4 238+3.4 22.119  <0.01
JEEFE (em) 87.59+9.45 84.13+9.31 24791  <0.01
Wik (mmHg ) 135+ 19 133 £20 4893  <0.01
&5k (mmHg) 80+ 11 81+11 -6.575  <0.01
ALT (M ( Py, b
Py . UL 16 (12, 22) 14 (11, 19) -17.210" <0.01
AST (M (P, b
Py UL 18 (15, 23) 20 (16, 24) -12.862" <0.01
AST/ALT 1.21+0.51 143+053  -28501 <0.01
TC (mmol/L) 465126  473+0.99 -4522  <0.01
TG (mmol/L) 1.63+1.12 1.38 £0.88 15588  <0.01
HDL-C (M (Py, 120 (1.02, 131 (1.11, )
Pss) . mmol/L) 142) 1.56) —22.668" <001
LDL-C (mmol/L.)  240+0.80  2.44+0.82 -3.353 <001
FPG ( mmol/L ) 7.22 £2.75 474 +0.72 66.547  <0.01

e T2DM=2 BUBEBRAG, ALT= N &R & LB, AST= K&
HRRE IR B, AST/ALT= K& MR A SL A AN R 2 L 55 7
Y HL(E, TC= BB EEE, TG= =®H i, HDL-C= W& FIRE M
JREEE, LDL-C={R%EHEE (IR EEE, FPG= 25 I MMH; | mmHg=
0.133kPa; “FR x*{H, "Fm 218, KRG REN ¢ (4.

Mz R MS ZiRE LW HER L], BMI, JEH
Weds % . £F K% . ALT, TC. TG, FPG T3k MS 328 #
Bk WM. AR . AST/ALT. HDL-C. LDL-C i
TFAEMS Zid#E, ZRA%IFE X (P<0.01), WLEE2.
2.4 K[ ALT. AST/ALT 4341 T2DM . MS. JE AR
Fr MBS . I . TG Fh . HDL-C [ HOm R 1 g
T2DM, MS. MR, &Ik, TG F+& . HDL-C
R AT R S B ALT ZKF i A, B AST/ALT 7K-F-
THE MFEE (P<0.01) , W3 3~4,
2.5 ALT 5 T2DM. MS ZHE Logistic [HIHZ 1T 43
FILUEA B T2DM (BR(E: 75 =0, & =1) . MS (IR{H:
=0, & =1 ) N AR &, AR | R IE AR CIRE: S ),
ERER, 5 Q1 4, Q2~Q4 41 T2DM ., MS HYJXL
SN (P<0.05) 5 FERY 2 FEACRY 1 (LR A I
S CWRAE: 2Pk =0, BPE=1) . BMI (WR{H: SSmify ) .
WA (TR : AR =0, WeMH =1) | Tl (WM. A
R =0, PO =1) . L% (RE: REw8H =0,
ZERIE =), SRER, 5 Q1 AMIL, Q2~Q4 4
T2DM ., MS BRI (P<0.05) , W3 5.
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Table 2 Comparison of questionnaire survey, physical examination and

biochemical test results of MS and non—MS subjects

MS 4k MS

fatr (n=8938) (n=21122) ifif © i

S (B 71%) 3724/5214  9657/11465 41.817° <0.01
R (%) 71.4+54 71857  -5.196 <0.01
WM () (%) ) 1638(18.33) 4655(22.04) 52292" <0.01
Yl (B (%) ) 1498(16.77) 4196(19.88) 39.557"° <0.01
LR (B (%) ) 5842(65.36) 12283(58.15) 136.327°  <0.01
BMI (kg/m®) 26.0+3.1 232+32 70458  <0.01
JEE (em) 91.19+8.09 82.04+8.60 87.855 <0.01
i (mmHg) 135+ 19 133 £ 20 8.918  <0.01
#FikE (mmHg ) 81+11 80+ 11 7440  <0.01
A;I)U,WI(J/%T 16 (12, 22) 14 (11, 18) -30.681" <0.01
A;:)[{”é/%a’ 19 (16, 24) 19 (16, 23) -4.836" 0.06
AST/ALT 122+£047  146+053 39982 <0.01

TC (mmol/L) 475+121 470097 3355 <00l
TG (mmol/L.) 210+126  1.14£055 68460 <0.01
H;j}) C [mﬂr{m(lflj S (osni2n) (ap.rer) 03 <001
LDL-C (mmol/L)  239+082  245+081 -5853 <0.01
FPG (mmol/L) 6.02+228  484x1.12 46836 <0.01

e MS=RHEEAIE; “Fom 2 H, "R 2, RE%gTHE
54 ¢ {8

Fial

((5JP Chinese General Practice
October 2023, Vol.26 No.29

FCT2DM ., MS 19 KBS BT R AR (P<0.01) 5 BEAY 2 765
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Table 3 Comparison of prevalence of T2DM, MS, abdominal obesity,

hyperglycemia, hypertension, elevated TG and decreased HDL-C in quartile

15 1L

T

TG T+

HDL-C &A%

1362 (16.78)
1384 (19.75)
1672 (22.48)
2158 (28.78)

5357 (66.00)
4799 (68.48)
5348 (71.90)
5625 (75.02)

1396 (17.20)
1524 (21.75)
1909 (25.67)
2556 (34.09)

1300 (16.02)
1120 (15.98)
1396 (18.77)
1672 (22.30)

groups of ALT
215 %k T2DM MS i AR I
0141 8116 1126 (13.87) 1658 (2043) 2419 (29.81)
0241 7008 1148 (16.38) 1824 (26.03) 2658 (37.93)
Q34 7438 1406 (18.90) 2339 (31.45) 3230 (43.43)
Q4 4 7498 1808 (24.11) 3117 (41.57) 3799 (50.67)
X fH 284.363 872.966 749.734
PAE <0.01 <0.01 <0.01

337.122
<0.01

200.396
<0.01

618.820
<0.01

118.046
<0.01

F4 R[] AST/ALT 7341 T2DM ., MS, BOBARRE, mufE . i)k, TG Jh . HDL-C BRI LA (#1] (%) )
Table 4 Comparison of prevalence of T2DM, MS, abdominal obesity, hyperglycemia, hypertension, elevated TG and decreased HDL-C in quartile

groups of AST/ALT ratio
415 % T2DM MS i R e TR I f= TR TG T+ HDL-C A%
ql 41 7386 2193 (29.69) 3463 (46.89) 4106 (55.60) 2521 (34.13) 5640 (76.36) 2552 (34.55) 1954 (26.46)
Q@4 7698 1548 (20.11) 2613 (33.94) 3494 (4539) 1835(23.84) 5537 (71.93) 2090 (27.15) 1590 (20.65)
@3 4 7529 1048 (13.92) 1750 (23.24) 2662 (3536) 1309 (17.39) 5100 (67.73) 1599 (21.24) 1113 (14.78)
g4 4 7447 699 (9.39) 1112 (14.93) 1844 (24.76) 911 (12.23) 4853 (65.17) 1144 (1536) 831 (11.16)
X enll 1119.388 2018.716 1 624.595 1129.864 135.044 807.758 667.304
P1H <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
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Table 5 Multivariate Logistic regression analysis of the association of ALT

with T2DM and MS

. T2DM MS
iR
OR (95%CI ) PH OR (95%CI ) P1E
R
14l 1.000 1.000

Q24 1.217(1.053, 1.407) <0.01

Q341 1.432(1.250, 1.641) <0.01

Q441 1.978(1.736,2.253) <0.01
[Ei)

QL4 1.000 1.000

Q241 1.134(1.036,1.242) <0.01 1.115(1.028, 1.210) <0.01

Q341 1.298(1.188,1.418) <0.01 1.307(1.208, 1.415) <0.01

Q44 1.696(1.555,1.849) <0.01 1.829(1.692, 1.978) <0.01

T B RGEARES; BOR 2 AT 1 BEAD D RCIEARERS . P
BMI. WRHH . DI . 288 e

1.431(1.261, 1.624) <0.01
1.915(1.702, 2.156) <0.01
2.973(2.652, 3.333) <0.01

F 6 AST/ALT 5 T2DM. MS BZH K Logistic [HIH43H7
Table 6 Multivariate Logistic regression analysis of the association of AST/
ALT ratio with T2DM and MS

T2DM MS
Y
OR (95%CI ) P1E OR (95%CI ) P1E
R
ql 41 1.000 1.000

@24 0.572(0.511, 0.641) <0.01

@34l 0.387(0.341, 0.440) <0.01

q4 41 0.222(0.191, 0.258) <0.01
R 2

ql 4 1.000 1.000

@41 0.603(0.559, 0.651) <0.01 0.654(0.609, 0.701) <0.01

341 0.398(0.366, 0.433) <0.01 0.440(0.408, 0.475) <0.01

q4 41 0.270(0.244, 0.298) <0.01 0.324(0.297, 0.353) <0.01

T B L REAERY; AN 2 7R | Ry RERI B A IEAERY | P |
BMI, WEAR, TR0, 2% Bk

W PER. BMIL W, PRI, B EIR ARG,
ALT 1 AST/ALT 5 T2DM H1 MS H 5 5 22 ] #4145 #H ¢
PE, B ALT ACF T BB T2DM Al MS (14 XU Tt
Bifi AST/ALT T} HA T2DM FI MS 59 XU A . ALT,
AST 305 B A K2 i 5 748 P4 0 9 E 2 07 53 | e (%) JHF483 43 11
f6bR, IS AST. ALT AF( T R e T g I 2e A
Pt EEDLA, P4 2 00 TR 2R S EOR R R ==
EL, M S3 T2DM A MS L ALT B w45 R T
LA, (HX T LARHOR 22 gk A o8 e S5 165 R
AT, EPERIJIER R 0 DRSS A T
ALT., AST X P> B30 48 br AR O A DG, AST/ALT
TE LAFE B RBIFZE v 5 B R A g 105 AR v X oy HO 2
TG PENG T '), T TCIE S AT PE G 5 P P
TR G D7 TR T BERS I T2DM A1 MS Y &

B X H R A AFER — T8 £ & $1 T2DM Al FPG 57

0.529 (0.480, 0.583 ) <0.01
0.307 (0.275, 0.342) <0.01
0.149 (0.131, 0.170 ) <0.01
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