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Abstract

This study was aimed to explore the correlation between cytokine signaling inhibitor 1 rs243330
polymorphism and susceptibility to non-alcoholic fatty liver disease in Qingdao, China. Methods:
220 patients with NAFLD and 112 healthy controls admitted to Qingdao Municipal Hospital from
June 2022 to June 2023 were included. DNA was extracted from the subjects’ blood, amplified by
polymerase chain reaction (PCR), and genotype of SOCS1 gene rs243330 was detected. All clinical
data of the patient and indicators related to metabolic status were collected and analyzed. Geno-
type and allele frequency were analyzed using x? test. T-test was used for measurement data con-
forming to normal distribution, and Wilcoxon rank sum test was used for comparison between
groups for measurement data not conforming to normal distribution. Results: There were no sig-
nificant differences in genotype and allele distribution of SOCS1 rs243330 between NAFLD group
and control group. Conclusion: There is no significant correlation between SOCS1 rs243330 poly-
morphism and NAFLD in Qingdao population.
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1. 5|15

A S P g 5 1 -7 (non-alcoholic fatty liver disease, NAFLD), 2 24 §ij i 55t Bl P e 0L A 95 95 1A
Z—[1]e NAFLD & HERR R & 7 sl H s 215 A 500, DA A 3 AR s 0000 B HE AR S TR e
FE R — G R BE LR A AIE[2]. NAFLD 1 58 2 vp— 3843 2 3k e S ARG 14 Ji i 14 - %6 (non-alcoholiic stea-
tohepatitis, NASH), NASH j& NAFLD HJZAENEAY, JAFAER AR AE . A4 0 (UBRR T E) A eE 5L
ARG A RAE[3] o YFZ2 56 BT BRI 20 NASH & —Fh B ZR [4]. ST, BEE IR 2, NASH
e Bl RGO S 52 2 1 ki, EIAERIN 2 — P AT YR o Sl AR W, T 25%1) NASH
BH R JERNRTAFYEAL[5]s E 59— 7, NASH BB# 52 7SR, 25 Bilfig A2t 3% B 64%IH)
NHETE 3.7 4F el gt R A HHiEAL[6]. 7E— T Lh A NAFLD Fil NASH (25850, kR N AN IR FF£T 4
TR B i) 3 LU ARABA(23 3 39.1%F1 34.5%) [7]. AT WL NASH 15— 52 AU & JE A AL . 3ol FL 48
JT4H it Je8 (hepatocellular carcinoma, HCC) [8], iX tf# NAFLD 1E1E 8 A0 £ oK 1 s 3 AT A de 1) 3 32
JRRZ —[9]. HCC ;& AERHahE B JE T DR A, e ik 28 2 75 k2D 1) 28 — KR IRI[10]. AT
W, A ENHES, NAFLD 2 3RAT %4114 30%, EHHLX A 28%, FmFM 24% BTt
FI| 38% [12]. NAFLD A HAH I RREAE 4 tH Fid i ) By 7 B IEAE IR AR 0, anfe] MARJE T NAFLD
MIRAE S SEZZH 2 ¥ NAFLD [k 2 B A e BRVu P skik[12]

YHHR R TA5 5 4% S4M4H157 1 (suppressors of cytkine signaling 1, SOCS1)#: 175 2 9 SOCS F ik 1) )\
BRI, B S R A S s (A R R AR R toll RS2 44) A IS A [ 13] . SOCSL 1)
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FEAE R Janus BE/ME 5 4% T 5 S0 R (janus kinase/signal transducers and activators of tran-
scription, JAK/STAT){5 5%, FHn] DARH BN G2 40 M B0 7= A g [ B2, 34 ] 3 747 [] —Fofr 48 ffa A1
FAEA [FJFEL0 A A 1R /R F 2508 [14] [15]. SOCSL & FIEA T o 2 4 M R A R85 B (U R0 BB i 2L 23) 1) 9%
i S B R A B AR FI[16]. SOCS1 T UE B 5 JFF AT 22 Fhoe i (1o BRAE 322G O, 8 SR R MR R MR
% (Primary Biliary Cholangitis, PBC)Ht, JHFE SOCS1 (#3145 FfH/y RNA-155 1], X ] g 38U &
YA R T Ao i SR BB R T o (tumor necrosis factors a, TNF o) F 48025 158 (interleukin 18, IL-18) 7=
BEN[17]. MARTRERY, ZAT K% (hepatitis B virus, HBV)Z 1 (11 X & [ AEHE AL 45 SOCS1 /K
Vo, AERERTRE AN R - A B AR[18], I IX AT 7T i ] SOCST RE S B2 ml 1] 425 H o ni P AT 28 hE &
JT 20 i S5 R IR I R A 5 R . N THRFT SOCS1 15243330 A7 15 %2 A1 15 vh [ 75 38 Hh [X 0 i A B
NAFLD 5y J&Hk (AR <A T e F 7T

2. MRMREFE
2.1. MRMR

A 2R B EEE € 12 h e R4, P85 MFE BRI R, AFe b HE B4 2 (TBIL). B
HEMALT). BHEEEAST). »-REBEBEGGT). Hil =HR(TG). SMHEEL(TC). KEERENA
(LDL). =% AR EE A(HDL). KA R A HgHE R Bov H B RT3, FE%F TLR4 rs1927914 {7 ;i 245
Y #r. PCR BI#F4: L5 %: ACGTTGGATGACAGTAGAACTATCTAGGAC: K5I ¥:
ACGTTGGATGGGAAAGTAGCAAGTGCAATG. #2HI DNA J&, HIHFKAEDRHS (L) AR A 7R H
T Massarray HiARBEAT AL LR 2 A7 .

22. MRA*E

2.2.1. ZRERXMAIEFRAOBE

ZRE M 12 h J5 R HES A GEEK I 4 mi, &K —5 520 BR8] 2 4> EDTA $ikt
EHRHTIEEM T FIRFEARS AWE, — 8 MRFEAE AT 5T L R A S R AT AR 2 F R bR A
W, AFE B REFALP). »- SR BEHGGT). HAMRALEBEALT). KILAREILL B
(AST). MJHLZR(TBIl). ZMEIME(FPG). SRR EE(TC). Hh =H5(TG). (K% fE N5 & (1 AH [ B (LDL)-
T R R A NEE EE(HDL). #6813 AL (Apo Al). #H G5 B (Apo B). — & IMIKFEA ] TS50 =
17 DNA $HU R Y 4 5E

222 BEENSRME

KRG R N B R BT 1, 5% SOCS1 rs243330 fi7 S 2 A #r. PCR 514541
LiEEIY: 5-ACGTTGGATGGGGAAATCTATGAGGAAGGG-3;
W51 4): 5-ACGTTGGATGGTGCATTCTCAGACGTGATG-3’. L3 NHLEL DNA 5, HE#REmE
B AER) B PR A T R T Massarray $ AR BT A7 S BR 2 2 FE
2.3. GrER*®

S DRI 7R R 5 Ay e DRV 20 A 455 7 1k R T AL ] B A B FH R TR I () o« -6 LIE S 201 F B0 A 3508
+ PREERIR, ARG IEA A HEE A VU A8k 7, B P50 (P25, P75). A IESAREHTT &

APENAE A ¢ A S0 AT A AT E A R A HE S 3O 5603k 47 4L IR LAt . A T Logistic [ A8k P4l
SOCS1 rs243330 £ 5 SNPs 15 NAFLD ) /&t [A] (1) 55 22, I B[l )3 455 84 1) EE AR Lt (odds ratio, OR) A 95%
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AJ {5 X [A](95% redibility interval, 95% Cl). i\ A P <0.05 i 451G B &= 7.

3. &R
3.1. BRxTIRLM NAFLD 4AlERIlE K Z R R E Y FIaFREE B
AWFFRIEGIN 332 A, Hr 220 4] NAFLD 23, 112 #Fil{@BiiAH % . NAFLD 20 A0 e o E 28 (1l

PORLILZE 1. Hppr e R R R SR IES 4G, WA EPERl. TC. LDL. TBil. ApoB ZR L4t
2255 (P >0.05). NAFLD 4 [\4# . BMI. FPG. ALT. AST. GGT. ALP. TG /K V&2 & T #xt
fE4H, 1 NAFLD 2 HDL 5 ApoAl MM i xf R ZH (P #4<0.05) (W5 1).

Table 1. Clinical date and biochemical parameters of all subjects

1 AZRENIRRENREMUFIER

FRIER fi T R NAFLD il 1z P
Bt 51/61 111/109 0.719 0.397
ERy, % 39 (30, 50) 53 (42, 63) -6.941 <0.001
BMI, kg/m? 24.05 (21.85, 27.72) 26.84 (24.72, 29.09) -5.184 <0.001
FPG, mmol/L 5.00 (4.65, 5.19) 5.07 (4.55, 5.83) -2.619 0.009
ALT, U/L 16.90 (12.94, 29.06) 28.69 (17.45, 43.74) ~5.567 <0.001
AST, U/L 21.06 (17.65, 26.83) 24.98 (19.86, 34.10) -5.647 <0.001
GGT, U/L 19.68 (12.67, 34.67) 33.21 (22.53, 50.61) ~7.392 <0.001
ALP, U/L 74.55 (60.55, 87.40) 87.38 (72.32, 103.32) ~3.494 <0.001
TC, mmol/L 4.82 (3.97, 5.51) 4.99 (4.31, 5.80) -1.314 0.189
TG, mmol/L 1.08 (0.77, 1.61) 1.79 (1.14, 2.44) -6.771 <0.001
HDL, mmol/L 1.25 (1.05, 1.50) 1.12 (0.97, 1.30) ~4.105 <0.001
LDL, mmol/L 2.84 (2.22, 3.18) 3.11 (2.62, 3.56) -1.342 0.180
TBil, pmol/L 13.55 (10.23, 17.10) 12.25 (10.15, 17.10) —0.005 0.996
ApoAl, g/L 1.23 (1.07, 1.37) 1.19 (1.05, 1.29) —2.550 0.011
ApoB, g/L 0.97 (0.75, 1.10) 1.07 (0.85, 1.24) ~1.634 0.102

I O %5 NAREEEBIEALT). RERMRAIEEHIG(AST). SIHALRTBIl). SIHEE(TC). Hl=E(TG).
p A R EAE R IHGGT), MALBMNIALP). (R EIEE A(LDL). At IR FI(HDL), 2IILIK(FPG). AU
Al (ApoAl). HfEE A B (ApoB): @ FFeIEA M0 KB FORME S Bbr il 22 KRR, AFFG IEA 200 1 BERME
F p50 (p25, p75)FEn; @ LLP<0.05 AZERALIEE L.

3.2. SOCS1 rs243330 EF B & FHEFEE NAFLD HfREREx RARSIES

FEPR 7 & B SOCS1 rs243330 A = I (AA. AG. GG), »*Hii &7~ SOCS1 rs243330 ()3 Al
RILE NAFLD 41 % fi st B2 (1) /3 A 4175 & Hardy-weinberg “Fi775 0 (/° = 0.730, P = 0.694), H A1k
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RFNE. A5, SOCSL FE[H rs243330 HIFERIAY . BaphFERIAEAY B 1 3 DRIRR Y RN 540y 2L IR R 1K) 40 A
Z 5 AE NAFLD ZH A B IR 4H 2 TR T Ge i 24 i (L35 2).

Table 2. SOCS1 rs243330 allele and genotype frequency distribution
F= 2. SOCS1 15243330 FH{u £ FFIEFE IR 5

NAFLD R RS 2

(n = 223) n (%) (n = 168) n (%) X P
AA 153 (69.5) 69 (61.6)
FE R Y GA 59 (26.8) 37 (33.0) 2.213 0.331
GG 8(3.6) 6 (5.4)
G 75 (17.0) 49 (21.9)
e | 2.280 0.131
A 365 (83.0) 175 (78.1)
GG 8 (3.6) 6 (5.4)
R pEAR Y 0.544 0.461
AA +GA 212 (96.4) 106 (94.6)
AA 153 (69.5) 69 (61.6)
frR ] 2.111 0.146
GG + GA 67 (30.5) 43 (38.4)

3.3. SOCS1 rs243330 £EFHZ 4S5 NAFLD SRS

M FH 7€ logistic [E] #7704 SOCS1 JE[K rs243330 £i7 155 NAFLD S ML o6 R4, RS AE
WL M BMIRZIEJF A G5 e L 3),

Table 3. Logistic regression analysis of risk factors for NAFLD
2 3. NAFLD fzeE & H) Logistic [E1YA 5345 5R

OR? 95%CI? p?
s fy S A e .
EAEAR R AAG+GAG 0.618 0.170~2.249 0.466
(Sl e it GGAf‘AG 1.667 0.950~2.924 0.075

E: @ ORY 95%CI%. PMEAMZIEMSR. fEH#. BMI JGHI OR. 95%CI X P{E; @ P<0.05 A NEREFSITHE
o

34. AR RED AA EEBTEESIEREE Z B S BIRILE
FEFTH ZRE T, FUUE R FEIYFFEIRIES 0. Xt SOCS1 rs243330 A [ 4 K A 2 (8] £ ¥4 2 45
PREAT H A, G5 HER, fEATA 2210 Y, SOCS1 rs243330 £ £1 AA 3t [R5 i 5 S5 4 47 # 2 (A1 /E ALP

K2 A2 B3, AA RN B & 0E 3 im0 ALP KF(P < 0.05), TfiifE BMI. FPG. ALT. AST.
GGT. TC. TG. LDL. HDL. TBil Z 8]} #EEE Giil %% 7 (P ¥>0.05) (L3 4).
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Table 4. Comparison of various indexes between AA genotype carriers and non-carriers in all subjects

4 AEZRED AA ZRBSHE SIHEHE R TUEIRELR

#HAahR AA GG + AG ZirHE vz P
BMI, kg/m? 26.42 (24.00, 28.99) 26.40 (23.59, 29.26) —0.425 0.671
FPG, mmol/L 5.07 (4.62, 5.79) 4.98 (4.49, 5.69) —0.283 0.777
TC, mmol/L 5.03 (4.18, 5.86) 4.86 (4.29, 5.32) —0.622 0.534
TG, mmol/L 1.62 (1.04, 2.24) 1.73 (0.90, 2.41) -0.253 0.800
LDL, mmol/L 3.10 (2.50, 3.56) 2.91 (2.50, 3.38) -0.181 0.857
HDL, mmol/L 1.13 (0.98, 1.35) 1.13(0.97, 1.31) -0.102 0.919
TBil, umol/L 12.40 (10.00, 16.60) 13.70 (11.25, 17.55) -0.283 0.777
ALT, U/L 26.55 (15.59, 41.08) 28.45 (16.12, 40.35) -0.154 0.877
AST, U/L 23.38 (19.01, 32.89) 23.55 (20.26, 28.99) -0.001 0.999
GGT, U/L 30.75 (21.51, 47.76) 28.24 (17.92, 45.02) -0.022 0.982
ALP , U/L 86.47 (74.42, 102.70) 75.85 (63.31, 96.20) -2.527 0.012
ApoAl, g/L 1.21 (1.06, 1.33) 1.19 (1.04, 1.33) -0.125 0.900
ApoB, g/L 1.07 (0.85, 1.23) 1.00 (0.84, 1.17) -1.270 0.204
H: © FFEESHAN VR S BbsE Z R R, FEIEIESS VR p50 (p25, p75)#Em; @ LLP <0.05 K
ERAG RN
4. 71ig

NAFLD & 48 7E A o O 20 i PR (i SR8 93 2 4 I 98 BUIFH T e 5 35018 107 JHF 1 24 9 558 ) 1 1
NI — R BT WLZH LA SR AR A B B R S R [19] o T NAFLD ARJi F o2& —Fh AR i
P, I ARk [ PR b8 A A N T DK 3 i 44 AR AR 5 P IS 7 PR 99 (metabolic dysfunc-
tion-associated fatty liver disease, MAFLD) [20]. F&38 in i1 ) L2 A0 e N REJHE NS0 S OZAF T =3 (1P PRI F80
2, FENAFLD & fa AR 24850 ETH[21]. Hh—#5> NAFLD % 2 KN NASH, [ B [H]
HeFe, —#7 NASH B2 2 ik BON RGBT 40 M0 [22] . RS PR 4EAGAR B 0 AR R AR PRA BOR (0
M 25 L A 7 AR R AN A LB D A I PRHE ) R [23], FFVE AT SEAZ N R T ARAT SR 2 PI-Ai JFF JUE £ 3 1)
AR 24]  AE I RIS, PR3 AT 3RAF I A AR BRI AR 1) A s S0 A B T IR UE B X VBT 771

YRR T15 5 4% 077 (SOCS) A& 41 M K 7 Al A K (R 75 546 S R0, L5750 5 2 Fhm
A K[25]. WHFTHREFRALRE T2DM &35 4 SOCS £ 1) mRNA FiA i, X%/~ SOCS mfe 5 T2DM 1)
RAESEREA K[26]. Xu N [2710F 78 &KL SOCS A LU f i1 JAK/STATS {551l B4 22 FE M R T
REZ ffas3 (glioblastoma multiforme, GBM)ZH At 5E Al I AE il . 72 SOCS S, SOCSL thl) iz ifF 5t
5H], SOCSL #EiA A2 A 115 545 7R IR R, JEid SOCSL Hl i X (KIR)A! Src [F]J&
PE 2 (SH2)Z5 K30t T 5 32 A A ¢ JAK L. JAK2 T TYK2 1% S IR i 1 kR EL AR R R 86 SR 1 JAK/STAT
RS T EER[28] . BEE T I RO, AATR I SOCS 7EZNMLFINEAY « H95 5 44k -t 2 30 25 24 FH [ 29] -
Hh, BRI SOCSL H] fE 75 15 g A= K R i v R FEVEFH, TR 40 e [30] [31]- B € 259 [32]
[33]. EE[34]. BUAIMRRE[35]% . UT4EK, BEE GWAS 53 R4 A LW Fe k2, SOCSL AN A 28 AR 3k
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PR 2 TR AE IE B A, BT AATTRT ST 0, SOCS FE BRI FHF It 7Y S5 kH 5 Ay 32 A0 2 3l 5 47 s ik [l
P8 500F T JFR U 98 RE B S8 S B HEAT YT, ot T R R IR A R ik AT R [36] [37] [38]. Starr Z5 A
[39]38 3 S AR 40 IE & I SOCSL HE MR /N M ARG, AR EIRHAR, HIUATRERE A, 28T R
JEIRIE, HIBoSEWEIAET . F7E 2008 4, Gylvin 2 A\[40]5t#2 7E P m & A#Edh SOCS1
rs243330 £ 51 S5 AR I NAFLD HA B E MM . Agnieszka 25 A [41)i@ 5t it — 2D 78 R LA HF IE AR5
WRIERNERE, 5 A ZAERAMLL, BEAALMELR NAFLD B35 1) G S50 AR B35 5 &, SOCS1
rs243330 £ A1 AA R BUATREHIK, IXR I G S507 5 R 2 AU 7 16 FE R S5 JE (K] . Agnieszka 25 A
ERIT — MBS, 5 GG RRA AR H) NAFLD ), XFh SOCSL AR AA J K 7 {45 15
B GRERE . SR E P M TEXT T SOCSL 3 [A] rs243330 7 5 2 &1 5 NAFLD < R AL E . N T 94T
DU NI AL 2 T 3 PR S 2 FEE 5 NAFLD 5505 5 R 52 2, MU T AT 5%

AHIFFE B LR R N 0 3 T B NN HERRARAE T 332 44 15 S DU NBEREAT T SOCS1 rs243330 fir
W2 AYEE NAFLD 2B ME ARG AT o 45 BTN, 1240 i S 7 55 (R R B IR L 1) 43 A 7 NAFLD A
R FENBEZ B R EA R ER N, LS ZEMIRS NAFLD J 2 8 T g A o AR A%
WNHE, G SRR S AST Fhmfi ok, XAFE Agnieszka 55 NiEIHE A2 G A BN
NAFLD fGR A BRI R B AR RAERIS51E, ) SOCS1 rs243330 fi7 A £ 4t 5 NAFLD 5 Bt
K, X5 Agnieszka NI ARG IAFEZE T BATVN= AL R ZE 7Ry, AU R
GONTET B SURE A EE, 1T Agnieszka 2 A\ K BLLE IELERIE 78 (10 K 22 B [ 5 5 40 X 1) 3 BRE TN
MW 22 R N, FHLAHE SRR R A AN S e R A B B 2200, DA 14, 45 R A—
H|ATRE SR, AFh. FEAESRRFHMN S ZSMEERWRIM G, K FAAAE—ERRRME, T
— BN SE T 2 AR, RTREE BN B 32 L AR R A6 . BMIL AT 3 20t
bb, $RHbI A BRG], R 528 2R E MAHS A UG 7, Rit— P70 SOCS1 rs243330 £ [K £ 41
Xt NAFLD f52md. b4k, FRAT1E%0 SOCS1 rs243330 7 i 2 A PE S5 T2DM 1 K995 5 3k A5 BH A ) S B
H NAFLD 5 T2DM Z [BJALI B 22t Bt 5 B 70 R PR % ), — B3R 10T Kt 5T (8 7 [y i — 25
JRIF, XTI T2DM 838 FIIG REAE AT 20 Gort A, MATHE 78 K24 T SR T I PO s DA 0
EREIETE, REBIPIm I AN CHERT e . A FAAAE —E M RRYE, TP 7 NAE 52 5 2 8 2l
&, RATREK RN B Z R R AR FER . BMIL YESIHHT 00, § R A R e, [
I 5 3 R E PG LG A, Skik—5 7 SOCS1 rs243330 £ [K £ & MExF NAFLD [54m . bk, F
ITEL A1 SOCS 15243330 iz s 2 A1 5 T2DM & 0w 5 2F e B GG, H NAFLD 5 T2DM Z [E]#L
R R BE A B TC T MR Y], N — DI TT DL R ST i 7 el — 2B R g, i@id TN T2DM
S I REE BEAT 3 — 2B GE vt oA, AN I R 2 it A T I A e R B B S T 9, R 2T R s
JEAH A AT BE o

5. &g
gi BRI, AFFFALHT 2 AAE T IR S POR N, FR5F T SOCS1 rs243330 R H L2 55

NAFLD % B ABA B EM M. Wt — D4R &K SOCS1 R 2 &5 NAFLD 2 HAthilfs AR5 A
e B e H A

&5k
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