* 1364 SEMERR 2R 2025 4F 11 H 5 24 55 11 3] Chin J Diffic and Compl Cas, November 2025, Vol.24,No.11

[DOI] 10.3969 / j.issn.1671-6450.2025.11.016 wE -« IR

AN [l R 23 D38 3R 1 B Sk I B8 |8 3 1L 75 2 44
FAH AR FH 8 A OB K PR AR 5 A

HOEFE AR, R AIT s MRF,BAE, TR, BFH

4

FEWH: /R BIR X HARE 2 4:(2021D01C426)

YEFF Az 830000 5 E ARFE, Bl B AL 2440 T BE e QUi A BH H 4R » MAZRIR 2 AR B ) L B R PG
( SEFERARTT. « BI/RHG FFR¢)

WEEE: B, E-mail: 43022886@ qq.com

[ E1 B8 BHIIRFEIG R S M I Sk IR P B 3 1038 52 1 AH B VE 2R 1 UG ( RIPK) KF- 25 5,
30T RIPK 533V B S RSG5 R AR S sk 3B 2022 4F 1 H—2025 45 1 H k12 T s R K245
FFHIE B BE B AR IR P BB Sk SR B R 3 267 (AR S g 81 20, Sy A1 B[] 30 I o gk A A 3 40 61 A ft ot TR
o B4 RERIE Ficat 03RRI 0 T~ V. He 2 41 AR 2030 3 i vE RIPKLLRIPK2. RIPK3. RIPK4
TKERHAE B 225 Spearman AHSEHET LTS 45 RIPK 7 BU7K - SR MR SR IRPEIG R A TR AR G . 58] WE
PR SR IRFE B % 267 6], Hovh Ficat [ #] 65 15 ( 24.3%) . 11 # 78 5 ( 29.2%) . 1 ] 69 5] ( 25.8%) . IV # 55 i
(20.7%) ; J5 i 20 58 3 1 3% RIPK1.RIPK2.RIPK3.RIPK4 7K V- 34 25 Tl HE X HEZH ( 1/P=9.936/<0.001.10.744/<0.001
13.996/<0.001.10.016/<0.001) ; i 2 Ifi B 4> 300 38k J& , 1fL 3% RIPKI. RIPK2. RIPK3. RIPK4 7K S #44& vk T+ &5 ( F/P =
62.221/<0.001.77.028/<0.001.58.896/<0.001.57.522/<0.001) ; Spearman H 3% ¥k 4> M7 75 W 184 22 78 1 Sk BF 4F 28 35 1f.
i% RIPK1.RIPK2.RIPK3.RIPK4 7Kk -5 5 Ficat 415 03 IE A5 ( r, = 0.611.0.733.0.660.0.704, ¥ P<0.01) . 48
PR B L IRBE A 3% RIPK1.RIPK2\RIPK3\RIPK4 /K- &g 2 T} & , H K Ficat 4301 A9 3E B 4 RIPK /K % i
FHi  RIPK GEHE AR 51 -5 8 M BB Sk IR R 17 7™ SR B 2 DA O

(R SRR SR IRAE,; 52 1A B VR 25 1 B AR Sk

[hE4%S]1 R681.8 [c#fiRiAa] A

Characteristics of serum receptor-interacting protein kinase levels in patients with glucocorticoid-induced
osteonecrosis of the femoral head at different clinical stages Rixiati Paerhati' , Aikeremujiang Aerken, Zhai Sheng, Qi
Zhenfei, Lyu Qing." Department of Trauma Surgery, the Fifth Affiliated Hospital of Xinjiang Medical University, Xinjiang,
Urumqt 830000, China
Funding program: Natural Science Foundation of Xinjiang Uygur Autonomous Region ( 2021D01C426)
Corresponding author: Lyu Qing, E-mail: 43022886@ gq.com

[Abstract] Objective To investigate the differences in serum receptor-interacting protein kinase (RIPK) levels
among patients with steroid-induced osteonecrosis of the femoral head (SONFH) at different clinical stages, and to analyze the
correlation between RIPK and the progression of SONFH. Methods A total of 267 patients with SONFH who were treated
in the Department of Traumatic Surgery, the Fifth Affiliated Hospital of Xinjiang Medical University from January 2022 to
January 2025 were selected as the case group, and 40 healthy subjects who underwent physical examination in the same hospi—
tal during the same period were selected as the healthy control group. Patients in the case group were classified into stages |
to IV according to the Ficat staging criteria. The differences in serum levels of RIPK1, RIPK2, RIPK3, and RIPK4 were com—
pared between the two groups and among patients with different stages. Spearman correlation analysis was used to evaluate the
correlation between serum levels of each RIPK subtype and the clinical staging of SONFH. Results Among the 267 patients
with SONFH, 65 cases (24.3% ) were in Ficat stage I, 78 cases (29.2%) in stage I, 69 cases (25.8% ) in stage Ill, and 55
cases (20.7%) in stage IV. The serum levels of RIPK1, RIPK2, RIPK3, and RIPK4 in the case group were significantly higher
than those in the healthy control group ¢P =9.936/<0.001, 10.744/<0.001, 13.996/<0.001, 10.016/<0.001). With the progres—
sion of clinical staging (from stage 1 to IV), the serum levels of RIPK1, RIPK2, RIPK3, and RIPK4 increased sequentially



BEXER R Z4 AR 2025 4F 11 HE5 24 %55 11 3] Chin J Diffic and Compl Cas, November 2025, Vol.24,No.11

* 1365 -

/P =62.221/<0.001, 77.028/<0.001, 58.896/<0.001, 57.522/<0.001). Spearman correlation analysis showed that serum levels
of RIPK1, RIPK2, RIPK3, and RIPK4 in patients with SONFH were significantly positively correlated with Ficat staging ¢, =
0.611, 0.733, 0.660, 0.704, all P <0.05). Conclusion The serum levels of RIPK1, RIPK2, RIPK3, and RIPK4 in patients with
SONFH are significantly higher than those in the healthy control group, and these RIPK levels gradually increase with the pro—

gression of Ficat staging. This suggests that members of the RIPK family are closely related to the severity of SONFH and

may be involved in the progression of the disease.
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