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[Abstract] Objective To explore the correlation between serum histone deacetylase 4 (HDAC4), Rho-associated
coiled-eoil containing protein kinase 2 (ROCK2), and growth arrest-specific gene 6 (Gas6) levels with acute kidney injury
(AK]) in patients with preeclampsia (PE). Methods A total of 150 patients diagnosed with PE admitted to the Obstetrics De—
partment of Shanxi Children' s Hospital (Shanxi Maternal and Child Health Hospital) between March 2022 and March 2025
were selected as the disease group. Based on the presence or absence of AKI, they were further divided into an AKI subgroup

¢z =71) and a non-AKI subgroup ¢z =79). Additionally, 94 healthy pregnant women without gestational hypertension identified
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during obstetric examinations at the hospital during the same period were selected as the control group. ELISA was used to de—
tect serum levels of HDAC4, ROCK2, and Gas6. Pearson correlation analysis was performed to assess the relationship
between serum HDAC4, ROCK2, and Gas6 levels and renal injury markers. Multivariate logistic regression analysis was con—
ducted to identify factors influencing the development of AKI in patients with PE. ROC curve analysis was used to evaluate
the predictive value of serum HDAC4, ROCK2, and Gas6 levels for AKI in patients with PE. Furthermore, the bootstrap meth—
od was employed for internal validation of the joint prediction model. Results The disease group had higher serum HDAC4,
ROCK?2, and Gas6 levels than the control group ¢ =22.552, 22.632, 12.355, all 2<0.001). SBP, DBP, SCr, BUN, and serum
HDAC4, ROCK2, and Gas6 levels were significantly higher in the AKI subgroup than in the non-AKI subgroup ¢ =2.412,
6.320, 16.167, 11.268, 8.602, 7.719, 8.157, 2 =0.017, <0.001, <0.001, <0.001, <0.001, <0.001, <0.001). Serum HDACH4,
ROCK?2, and Gas6 were positively correlated with SCr ¢-=0.493, 0.527, 0.504, all #<0.001) and BUN ¢ =0.482, 0.539, 0.526,
all 2<0.001). Elevated SBP, DBP, SCr, BUN, HDAC4, ROCK2, and Gas6 were all risk factors for AKI in PE patients O&
(95%C7) = 1.613 (1.036-2.512), 1.542 (1.056-2.251), 1.879 (1.162-3.037), 1.924 (1.223-3.026), 2.581 (1.529-4.356), 2.396
(1.381-4.156), 2.015 (1.279-3.175) . The risk of AKI in PE patients with high serum levels of HDAC4, ROCK2, and Gas6
was 1.604, 1.536, and 1.593 times higher, respectively, than in patients with low levels. The AUC values for predicting AKI in
PE patients using serum HDAC4, ROCK?2, Gas6 alone and their combination were 0.824, 0.805, 0.809, and 0.934, respectively.
The combined prediction outperformed the individual predictions of serum HDAC4, ROCK2, and Gas6 ¢ =3.404, 3.380,
3.335; all Z=0.001). Internal validation results indicated that the calibration curve between the model' s predicted probabilities
and actual occurrence rates closely aligned with the ideal reference line, demonstrating the model' s strong calibration
capability and internal consistency. Conclusion Serum HDAC4, ROCK2, and Gas6 levels are all elevated in PE patients with
concurrent AKI. The combined detection of these three biomarkers can provide a reference for predicting concurrent AKI in
PE patients.
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Tab.1 Comparison of serum HDAC4 ROCK2 and Gas6 levels

between the control group and the PE group

HDAC4 ROCK2 Gas6
(ng/L) (pe/L) (pe/L)
94  519.73x118.54  14.39+3.25 23.92+4.17
150  923.08+147.31  26.07+4.29 32.84+6.17
13 22.552 22.632 12.355
p <0.001 <0.001 <0.001
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Tab.2 Comparison of clinical data between the AKI subgroup and

Non-AKI subgroup in PE patients

AKI AKI

(n=79) (n=71) ! P
(xts ) 31.58£3.92  32.24x3.76  1.050 0.296
BMI( x5 kg/m?) 30.36+3.18  29.91+3.02  0.886 0.377
(s ) 31154223 30.49:2.61  1.670 0.097
(% 2(2.53) 4(5.63) 0303 0.582
(%) 15( 18.99) 11( 15.49) 0319 0572
(%  9(11.39) 13( 18.31) 1.430 0.232
(% 3(3.80) 5(7.04) 0.780 0.377
SBP( xs mmHg) 152.73£17.24  160.34x21.35 2.412 0.017
DBP( x+s mmHg) 95.62£10.41 107.85:13.24  6.320 <0.001
TC( x+s mmol/L) 5.06+0.52 5.14:0.63  0.851 0.396
TG( x+s mmol/L) 1.28+0.27 132026 0.922 0.358
HDL-C(x+s mmol/L)  1.170.20 1.19+0.17  0.656 0.513
LDLC( x+s mmol/L)  2.12:0.41 2.16:0.38  0.618 0.538
SCr( x+s mol /L) 78.25:12.08  115.98+16.37 16.167 <0.001
BUN( x5 mmol/L) 6.08=1.03 8.17+1.24 11.268 <0.001

HDAC4( x+s ng/L) 815.34+126.71 1 042.97+193.58 8.602 <0.001

ROCK2( x+s pg/L) 23.07+4.18 29.41+5.82 7.719 <0.001
Gas6( x+s pg/L) 28.93+£5.24 37.18+7.09 8.157 <0.001
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Tab.3 Multivariate Logistic regression analysis of influencing fac—

tors for concurrent AKI in PE patients

B SE Wald P OR 95%CI
SBP 0.478 0.226  4.475 0.034 1.613  1.036~2.512
DBP 0.433  0.193 5.035 0.025 1.542  1.056~2.251
SCr 0.631  0.245 6.628 0.010 1.879  1.162~3.037
BUN 0.654  0.231 8.025 0.005 1.924  1.223~3.026
HDAC4 0.948 0.267 12.611 <0.001 2.581 1.529~4.356
ROCK2 0.874  0.281 9.670  0.002  2.396 1.381~4.156
Gas6 0.701 0.232  9.120  0.003 2.015 1.279~3.175




* 68 2026 25 1 Chin J Diffic and Compl Cas January 2026 Vol.25 No.1
2.5 HDAC4.ROCK2. Gas6 PE
AKI 150 PE
HDAC4.ROCK2. Gas6 ( 929.16
ng/1.26.24 pg/1..33.06 pg/L)
HDAC4. ROCK2. Gas6
PE AKI 1.604
1536 .1.593 4.
2.6 HDAC4.ROCK2. Gas6 PE
AKI HDAC4.ROCK2. Gas6
PE AKI  ROC
( AUC) HDAC4.ROCK2. Gas6
PE AKI  AUC
0.824.0.805.0.809.0.934 HDAC4. ! coc HDAGA ROCK2. Gas6 PE AKI
ROCK2. Gas6 (Z/P = 3.404/0.001 Fig.] ROC curve of serum HDAC4 ROCK2 and Gas6 for pre—
3.380/0.001 ‘3'335/0'001) S L. dicting concurrent AKI in PE patients
5 HDAC4.ROCK2.Gas6 PE AKI
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AUC — 95%CI Youden

HDAC4 865.51 ng/L
ROCK2 26.06 wg/L 0.805 0.733~0.865 0.718 0.835 0.554
Gas6 34.21 pg/L  0.809 0.737~0.869 0.704 0.861 0.565

- 0.934 0.881~0.968 0.916 0.823 0.738

0.824 0.753~0.881 0.803 0.709 0.512

2.7 2
Bootstrap Fig.2 Internal validation of the predictive model
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Tab.4 Analysis of relative risk of serum HDAC4 ROCK2 and Gas6 levels for concurrent AKI in PE patients
AKI  (n=79)  AKI  (n=71) 95%C1 X2 P
HDAC4 28( 35.44) 41(57.75) 1.604 1.137~2.264 7.488 0.006
51(64.56) 30( 42.25)
ROCK2 32(40.51) 43( 60.56) 1.536 1.080~2.184 6.017 0.014
47(59.49) 28( 39.44)
Gas6 26(32.91) 39( 3) 1.593 1.137~2.235 7.383 0.007
53(67.09) 32(45.07)
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