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Relationship between IL-10 gene polymorphisms and acute kidney injury and
its related mechanisms
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Abstract Objective To investigate the relationship between interlukin-10 (IL-10) gene polymorphisms and acute kidney injury
(AKI) and its related mechanisms. Methods A prospective study was conducted on 100 patients with AKI admitted to our hospital from
March 2021 to March 2023, who were selected as the study group. Following the 1 : 1 pairing principle, 100 healthy individuals who
underwent physical examinations during the same period were included as the control group. General data,IL-10 genotypes,and gene
frequency distributions of the two groups were compared. The factors influencing AKI were assessed using a logistic regression analysis,
and the interaction between IL-10 gene polymorphisms and conventional risk factors was analyzed using multifactor dimension reduction
(MDR) . Results The quantitative values of serum creatinine (sCr), blood urea nitrogen (BUN), and urine protein in the study group were
higher than those in the control group. The proportion of the GG genotype at IL-10-1082 was lower than that in the control group,and the
proportions of the AA genotype and A allele were higher than those in the control group (P < 0.05) . Logistic regression analysis showed
that BUN (OR = 4.487), urinary protein quantitation (OR = 5.905),sCr (OR = 3.573), AA genotype at position 1082 (OR = 4.823),and
the A allele (OR = 4.479) were risk factors for AKI (P < 0.05) . Interaction display,IL-10-1082 polymorphism x sCr,IL-10-1082 polymor-
phism x BUN, IL-10-1082 polymorphism X urinary protein quantification,and IL-10-1082 polymorphism x sCr x BUN X urinary protein
quantification models exhibited good accuracy and cross-consistency (P < 0.05) . Conclusion IL-10 gene polymorphisms are strongly
associated with the development of AKI.
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Tab.1 Comparison of general information of the 2 groups
Item Study group (n = 100) Control group (n = 100) /x> P
Male/female 67/33 63/37 0.352 0.553
Age (year) 60.62 +5.53 59.46 £6.12 1.406 0.161
BMI (kg/m”) 21.75 £ 0.68 21.83 £0.60 0.882 0.380
SBP (mmHg) 122.02 +12.20 120.95 + 13.89 0.578 0.563
DBP (mmHg) 91.12 + 8.89 89.89 £9.43 0.950 0.344
WBC ( x 10°/L) 7.00 £ 0.55 6.85 +0.60 1.843 0.067
sCr (mmol/L.) 125.56 +23.35 60.62 + 6.68 26.740 <0.001
BUN (mmol/L) 10.50 + 1.86 6.58 +0.85 19.168 <0.001
Hs-CRP (mg/L) 5.70 = 0.45 5.59 +0.53 1.582 0.115
Hb (g/L) 119.22 +13.24 121.89 + 11.56 1.520 0.130
PLT ( x 10°/L) 200.22 + 16.25 198.89 + 18.33 0543 0.588
Urine protein quantitation (mg/24 h) 182.24 + 16.69 129.32 + 10.11 27.120 <0.001
®2 IL-10EFEBEEFERE [n(%)]
Tab.2 IL-10 genotype genetic balance test value [n(%)]
Study group (n = 100) Control group (n = 100)
Genotype X 2 - 2
Theoretical value  Actual value X Theoretical value  Actual value X P
1082 locus
GG 37(37.00) 38(38.00) 0.021 0.884 52(52.00) 48 (48.00) 0.320 0.572
GA 48 (48.00) 49 (49.00) 0.020 0.887 42(42.00) 47(47.00) 0.506 0.477
AA 15(15.00) 13 (13.00) 0.166 0.684 6(6.00) 5(5.00) 0.096 0.756
819 locus
CC 20(20.00) 18(18.00) 0.130 0.718 17(17.00) 13(13.00) 0.627 0.428
TC 46 (46.00) 47(47.00) 0.020 0.887 44(44.00) 46 (46.00) 0.081 0.776
TT 34(34.00) 35(35.00) 0.022 0.882 39(39.00) 41(41.00) 0.083 0.773
592 locus
AA 35(35.00) 33(33.00) 0.089 0.765 40 (40.00) 43(43.00) 0.185 0.667
AC 46 (46.00) 49(49.00) 0.180 0.671 46 (46.00) 43(43.00) 0.182 0.670
CC 19(19.00) 18 (18.00) 0.033 0.856 14(14.00) 14(14.00) 0.000 1.000
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Tab.3 Distribution of IL-10 genotypes and gene frequencies in two groups [n(%)]

Genotype Study group (n = 100) Control group (n = 100) X’ P
1082 locus
Genotype
GG 37(37.00) 52(52.00) 4.555 0.033
GA 48(48.00) 42 (42.00) 0.727 0.394
AA 15 (15.00) 6(6.00) 4.310 0.038
Allelic gene 8.225 0.004
A 54(35.53) 33(20.89)
G 98 (64.47) 125(79.11)
819 locus
Genotype
cC 20(20.00) 17 (17.00) 0.298 0.585
TC 46(46.00) 44(44.00) 0.081 0.776
TT 34(34.00) 39(39.00) 0.540 0.463
Allelic gene 0.823 0.364
C 63(40.91) 56(35.90)
T 91(59.09) 100 (64.10)
592 locus
Genotype
AA 35(35.00) 40 (40.00) 0.533 0.465
AC 46(46.00) 46 (46.00) 0.000 1.000
cC 19(19.00) 14(14.00) 0.907 0.341
Allelic gene 1.403 0.236
A 93 (60.39) 103 (66.88)
C 61(39.61) 51(33.12)

BT ge Y S B U SR B A A TEAKI A A
KR FE TPy E A L, AN BRI D R
1R 22 250k 5 B 0 Ry 358 9 9 S I B8 VIAH G o IL-107%
HAZR e RAEA T, AP S sE i il
(9 ST R, B9 % B, AKIZIN BTG IL- 1052 5
Fik i B & I, AKLER 3 1L VSIL-10 75
Z3RYT 5 B RGBS ST T AR R, S IL-107] 1
e PR A A TLR 5538 8% , 5 iliid S NF«B, fini#
BN E R T, KA R B RN £
PR &S AR NIL-107 1 1Y 55 2R 2, BRTIL- 105

K 2 25 5 AKLZ [B] 9 5C 2 A7 B T o FAE )27 A
£ AKTRUIZ W FORS IR 7 PR R RS o IL-10%E
P Flq31-31 5 (R, CAIIL-10 57 X s s i
SAFAE3AH UL AT TR 2 81, 70 591 /21082 .819
59247 5, o WL HA PR A 1 R 8319 i M o A AT
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Tab.4 Analysis of risk factors affecting the onset of AKI
Independent variable Assignment B SE Wald x * P OR el
Lower limit  Upper limit

Constant 16.126 - - - - - -
sCr Substitution of original value 1.273 0.291 19.145 <0.001 3.573 1.246 10.243
BUN Substitution of original value 1.501 0.456 10.836 <0.001 4.487 1.468 13.712
Urine protein quantitation  Substitution of original value 1.776 0.487 13.295 <0.001 5.905 2.005 17.389
1082 locus genotype

GG Racel 1.000

GA Race2 0.175 0.463 0.143 >0.05 1.191 0.912 1.556

AA Race3 1.573 0.296 28.256 <0.001 4.823 1.885 12.341
1082 locus genotype

G Racel 1.000

A Race2 1.499 0.411 13.309 <0.001 4.479 1.245 16.113

—,no specific value. The genotype and allele at the 1082 locus are both unordered variables.
R5 IL-10-1082f R B EE S EMEREZZEERDI T
Tab.5 Analysis of the interaction between IL-10-1082 locus polymorphism and conventional risk factors
Model Inspection accuracy Cross consistency Test set P P

IL-10-1082 locus polymorphism x sCr 0.611 710 0.444 <0.001
IL-10-1082 locus polymorphism x BUN 0.623 6/10 0.438 <0.001
IL-10-1082 locus polymorphism x Urine protein quantitation 0.633 7/10 0.350 <0.001
IL-10-1082 locus polymorphism x sCr x BUN x Urine protein quantitation 0.650 8/10 0.421 <0.001

ARBFFEGE T T 24HIL-10-1082437 15 J5 PR 75 1 45
ALK o3 A O, & A 92 ZHIL-10-1082057 s GG L
PR AR 3 (0 T X6 R 2, A A PR 80 R A5 (37 6 [ L9
B X IRAL (P < 0.05), $2 78 A ASE R AU J2 A S5 (v SE A
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FATHY %5 Y 2 546 W5 BRI B 9 585 T1-10-1082
AL IA S 07 5 PR AT 36 B 2 v g A2 3, I T
W DRI 55 5 o S o 3k T RS S A SR L A
TR AT 23 6 V85 K S IL- 1078 56, AT A S 2 Fota 4L 1A
T R R TR R A AR R A e
WA, 7 T I 2R AN A 5 S i 43 43 W I SR 4
AR B /NSRS 2 Ak & 2 % R, AT 3

FAKIL HIRA 23 PR [ 3 W, ICHIL-10-1082
7 1 S 1A B3 &0 Ty SR AR G, I 4 th G o B 1A
A 2 R I Tg A 0 19 A XU o H R st o 22 S5 D
R A F i — 2D SR o AW Hilogistic 7] H 434
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R SR A AT RIIL- 1036 3K , A o & R AE A IR,
RIALAR S5 S B, 4537 15 Thie , i & AKT ™ gk
— A HRIL-10-1082v 5 KL H 2 5 S5 AKIE &
JE KR, AIFE S Blogistic 1] I J7 Fodh B, JEIFAE
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