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[Abstract] Objective To investigate the application value of peripheral blood soluble human leukocyte antigen-G (sHLA-G)
combined with immune cytokines in the differential diagnosis of renal transplant rejection. Methods This case-control study

retrospectively analyzed 81 renal transplant patients hospitalized in the Department of Organ Transplantation, the Second Affiliated
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Hospital of Naval Medical University from April 2020 to December 2023, due to elevated serum creatinine. Among them, 32 patients
were diagnosed with acute rejection (acute rejection group), 29 with chronic rejection (chronic rejection group), and 20 with elevated
creatinine due to non-rejection causes (non-rejection group). Fifty renal transplant inpatients and outpatients with normal and stable
serum creatinine were selected as control group during the same period. Clinical data such as gender, age, serum creatinine, estimated
glomerular filtration rate (eGFR), and urine protein positive rate, etc. were collected. Peripheral blood of patients was sampled to
measure the levels of plasma sHLA-G and immune cytokines [interferon-y (IFN-v), tumor necrosis factor-3 (TNF-f3), interleukin
(IL) -2, IL-4, IL-10, IL-S, IL-6, IL-17] using enzyme-linked immunosorbent assay (ELISA). Stratify and compare the differences in
SsHLA-G levels among different groups and all renal transplant inpatients by gender. Results Compared with control group, serum
creatinine levels and urine protein positive rate were significantly higher in acute rejection group, chronic rejection group, and non-
rejection group, while eGFR was significantly lower, serum creatinine levels in chronic rejection group and non-rejection group were
higher than those in acute rejection group, while eGFR was lower than that in acute rejection group, with statistically significant
differences (P<0.05). No statistically significant differences were observed in gender, age, blood type, body mass index,
transplantation duration, and immunosuppressive agent use among acute rejection, chronic rejection, non-rejection, and control
groups (P>0.05). Plasma sHLA-G levels in acute rejection and chronic rejection groups were significantly lower than those in control
group [(19.665+11.233) U/ml vs. (24.785£21.668) U/ml vs. (44.918+39.898) U/ml, P<0.05]. The sHLA-G/IL-2 ratio in chronic
rejection group was significantly higher than that in acute rejection group (5.844+6.248 vs. 1.825+1.574, P<0.05), and the sHLA-G/IFN-y
ratio in non-rejection group was significantly higher than that in chronic rejection group (3.452+3.283 vs. 1.543+2.030, P<0.0S). Among
131 renal transplant inpatients, female SsHLA-G levels were significantly higher than male (P<0.05). Within each group, female sHLA-G
levels in chronic rejection group were significantly higher than male (P<0.05). Although female sHLA-G levels in acute rejection, non-
rejection, and control groups were higher than those of male, the gender difference was not statistically significant (P>0.05).
Conclusions Peripheral blood sHLA-G levels are correlated with renal transplantation rejection. The application of sHLA-G/IL-2
and sHLA-G/IFN-y ratios has potential value in the diagnosis and differentiation of elevated creatinine caused by acute/chronic
rejection, chronic rejection and non-rejection causes, respectively.
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Tab.1 Comparison of clinical data of renal transplant recipients in different groups

EiE 7D XA (n=50)  ZAMEHFFA(n=32) TR 20 (n=29) AEHEF 241 (n=20) ©/F P
PERIF, 61](%)] 36(72.0) 22(68.8) 18(62.1) 13(65.0) 0.612 0.434
AER (4, xts) 43.1+14.4 46.8+8.0 41.2+10.5 41.3+8.7 0.467 0.632
M EL[45](%)] 5.864 0.118

ol 24(48.0) 13(40.6) 17(58.6) 11(55.0)

AR 9(18.0) 3(9.4) 1(3.4) 2(10.0)

BAY 16(32.0) 15(46.9) 6(20.7) 5(25.0)

AB 1(2.0) 1(3.1) 5(17.2) 2(10.0)
BMI(kg/m? %+s) 20.80+4.04 22.30+4.66 20.21+4.84 21.67+1.14 2.103 0.134
FEMIAF ] (), xxs) 61.37+81.30 49.20£73.58 73.80£33.25 111.73+103.20 1.890 0.152
o R0 (451 (%) 4015 0.134

fth 3555 ] 41(82.0) 27(84.4) 14(48.3) 13(65.0)

HiEA 8(16.0) 3(9.4) 15(51.7) 7(35.0)

e 1(2.0) 2(6.3) 0 1(5.0)
MIENET (wmol /L, &+s)  111.15£70.52 156.60+43.57% 340.40+152.070® 267.36+209.720® 78.353 <0.001
eGFR(ml/min, %£s) 73.15+25.08 56.40+25.140 20.60+13.9410?) 34.91+20.95VO) 20.089 <0.001
DREE A BE (51 (%) ] 18(36.0) 22(68.8)" 23(79.3)0 16(80.0)" 19.956 <0.001

BML AFEAEEL; eGER AL B /NERIEIT 3, SRRZ LAL, (1)P<0.05; SatbHER4aIbEr, (2)P<0.05; SH8MHERAILE:, (3)P<0.05

F2 KB HALEF N SHLA-G A 4 R 17K HR (es)

Tab.2 Comparison of the levels of sHLA-G and immune cytokines among different groups of renal transplant recipients (x+s)

£z Xt BB (n=50) SEHER 41 (n=32) MEMEHE R 4 (n=29) AEHEF 41 (n=20) F P

sHLA-G(U/ml) 44.918+39.898 19.665+11.233%") 24.785+21.668" 32.681+33.027 13407 <0001
IFN-y(pg/ml) 40.108+52.677 109.396+100.381) 76.890+109.165" 78.465+91.847 7680  <0.001
TNE-B(pg/ml) 349.780+187.593 251.744+61.073 533.760+605.158 516.322+495.989V® 0.823 0.437
IL-2(pg/ml) 11.303+15.687 26.058+24.828" 15.857+25.122 16.293+20.084 0.901 0.410
IL-4(pg/ml) 43.755487.016 49.203+73.580 66.449£110.411 74.058+102.310 0.882 0.421
IL-10(pg/ml) 7.502+8.871 16.762+20.698) 23.402+24.758V@ 21.107+43.171" 8.558  <0.001
IL-5(pg/ml) 161.259+72.601 167.695+42.895 172.636+102.810 308.771+507.738") 4244 0.017
IL-6(pg/ml) 62.335+30.289 79.671%69.133 165.417+218.609") 73.682+35.721% 9.032  <0.001
IL-17(pg/ml) 13.356+21.034 40.241+48.683" 32.600+51.577" 36.891+66.491 5432 0.009
sHLA-G/IL-2 7.794+7.946 1.825+1.574" 5.844+6.248% 5.002+8.239 15201 <0.001
sHLA-G/IFN-y 4.777+5.834 0.853+0.967" 1.543+2.030W 3.452+3.283% 18620  <0.001
TNF-B/IL-4 67.594+95.493 46.957+76.666 47.834+44.093 62.681+99.332 0.863 0.429

SHLA-G. AIVAME T AIIPTIR G; IEN-y. y THEFE ;. TNF-B. MR IRSEH F-B; IL (AN 3; SXIEAIER, (1)P<0.05; SAMEHF

AR, (2)P<0.05; SEMHFA L, (3)P<0.05

i 2H AN BR4H 4 1 5 3 Y sHLA-G /K F B s T Bk,
{H2E R TCG 242 L (P>0.05)(F 4)

3 it it

HLA-G JE [ f5e LT 1987 4R B &k LR T 22
MHC I G A o %R T A2 6 5 Gt fA s
B oep21.3, TR EN BN A8, KEN
3151bp™), FE MM T TN E T S B
7 X 35 (upstream regulatory region, URR)Fl 3'JF Bl %%
[X 35§, (untranslated region, UTR), T S5 I} 3 2o o Bk

BYUIIE B 7 Ff mRNAs, 430 4 4 #f mHLA-G(HLA-
Gl. G2. G3. G4) fl 3 F sHLA-G(HLA-G5. G6,
G7)®, BEAh, sHLA-G i ] i 3 i 4 Js 25 1 i 7K
fift mHLA-G I V% A2 1, ] B mHLA-G LLZH i 4
PRI A MG, HLA-G RIK S5 E
A1) 56 ZR d5c - B 1 2000 4F (1) — 00 IE RS AL T 55 1S
U5 AR AR AS ) (R AFF 5T 2 B AR R TR) 9 SEAR RS AT 2
BRI, miEL. B A TS ERA
F LR ERE RS A S, (HFT F BRI T A AN
R, FEge B A P, HLA-G Fk KX
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Tab.3 Comparison of the levels of sHLA-G and immune cytokines in recipients with biopsy-proven allograft rejection (x+s)
Ei=(7y XFHEZH (n=50) RIS 2R 2 (n=14)  TEASIESE A MEHE T 20 (n=29) P! P P
sHLA-G(U/ml) 44.918+39.898 17.234£15.265 24.785+21.668 0.002 0.012 0.250
IFN-y(pg/ml) 40.108+52.677 89.698+95.164 76.890+109.165 0.027 0.027 0.780
TNF-B(pg/ml)  349.780+187.593 233.974+60.022 533.760+605.158 0.004 0011  0.022
IL-Z(pg/mI) 11.303+15.687 27.361+22.715 15.857+25.122 0.010 0.296 0.155
IL-4(pg/mI) 43.755+87.016 44.399+77.649 66.449+110.411 0.980 0.315 0.507
IL-lO(pg/ml) 7.502+8.871 13.796+17.398 23.402+24.758 0.097 <0.001 0.201
IL-S(pg/mI) 161.259+72.601 173.312+40.721 172.636£102.810 0.502 0.553 0.980
IL-6(pg/mI) 62.335+30.289 79.847+71.347 165.417+218.609 0.204 <0.001 0.112
IL-l7(pg/ml) 13.356+21.034 38.283+44.494 32.600+51.577 0.012 0.008 0.726
sHLA-G/IL-2 7.794£7.946 1.694+1.539 5.844+£6.248 <0.001 0.261 0.006
sHLA-G/IFN-y 4.777+5.834 0.916£1.048 1.543£2.030 0.450 0.003 0.254
TNF-B/IL-4 67.594+95.493 46.334+80.313 47.834+44.093 0.450 0.279 0.934

SHLA-G. I PE FTAIBHLR G IEN-y. y THRE ; TNE-B. IMEIRSEI 785 IL (T4 ZR s AR IE S 0 2 20 5 00 B2 L
>SS AR P P 45 0 IR PR s > TR AT S AN M e 4 S5 T A RS A Sk R 2 LA

FTa  FSUURFEIERN B BALEE 1) sHLA-G /K- HL A (ks , U/ml)

Tab.4 Comparison of SHLA-G levels in different genders among different groups of kidney transplant recipients (x+s, U/ml)

Xt B ZH (n=50) SEHE R4 (n=32)

PR 4 (n=29)

JEHEF 41 (n=20) A1t (n=131)

el

ik ve SHLA-G %k sHLA-G %R sHLA-G il sHLA-G 1%k sHLA-G
E 36 39.454%32.614 22 19.330+14.656 18 13.041+4.697 13 22233424801 89  32.775+30.033
% 14 76335466714 10 20.167+8.621 11 32.615+26.422 7 5096541295 42 49.798+46.010
t -1.896 -0.231 -2.334 -1.959 -2.097
P 0.077 0.819 0.041 0.066 0.040

sHLA-G. Al i ANt G

FEY) B A5 L . Créput FEMV534T T 40 il Ji:
B RS FEAE R TG R bR A H mHLA-G 1R IA 1%
W, KA 14 BIHIT mHLA-G 2635 B, 9 flF%
F'H mHLA-G ik ; #E-—2P5e k3, mHLA-G
FIRHME AL S HER RN R A R, B
M T mHLA-G 2R FHYE M B v, HB R R
K 2SS MEHE R RV o — 00 Gl A% A 1) i S
PERF SR SRR S, %R & RS AR S Y
F2 20 B mHLA-G 12638 ] B 3 RRARAS PEHE R =
B kA R MG F R R W], HLA-G £2 5
H Al EL Y 4 F 2 IR [ B BR R FRR % S H 1 (Tg-like
transcript, ILT)-2. ILT-4. T4 AR E M 32K
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J&sHLA-G W52 [N 28, 2Pk L3 A T K

et

sHLA-G™; A7 JC 4T Ui 58 i 7L 28 D7 1) 3L B o i o
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JRAVERN 8] 22 S Io gt it 2 50, AR AT g 540
HIEHEARRE/NG G, AT EIHIT RAEAR ST
BSF . AN, Piancateli 5P R, BREBELER
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