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g i P I 28 S8 LR 9 F s vp SIL-2R . eNOS.
CD93 KF- 1595 10k Jig S i s 1 G &~
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[(FBZE] BB IR ENER 28 (viral encephalitis, VE) 8 LI 5 W A0 L7 H ol i 2 1 40 i K -2 324K
(soluble interleukin-2 receptor, SIL-2R) . Nz B —48 b A A (endothelial nitric oxide synthase, eNOS) | 1 40 5y
AT 93 (cluster of differentiation 93, CD93) JK-V-SEAGHEE LW KR, Fik  ATBSTEERI 2021 421 H—
20244 1 WA VE BIL 102 611E 8 VEZL, MRABERIER 3 RAEW AL (6445]) FIEEWLL (384)), *E?Fﬁﬁ
JE BT R TR AL (20 ) FITE A RIEAL (73600) ;5 3 s Hml 2ok s HERR VE (i HAb T i 22 R 45
I L 102 Bl VE X I8 . 208 VE BULTUS A RIWsZm R 2, LURJE AL 1 SIL-2R . eNOS, CDQ%XHLVE
BILTUSE A RTONANE, 28R VE4L, FEAEWL, BUSA R4S R AN SIL-2R . eNOS, CD93 7K -
BEFAE (P<0.05). ZHZEK logistic A /R, IERAIILT SIL-2R, eNOS, CD93/KF-#5 K VE LTS A
RGERIZE (P<0.05). ZiREBAERRE ML P iR, B SIL-2R, eNOS. CD93 =# A Tl VE &L
JEAN B EL T &8 PR M TN (P<0.05); LI SIL-2R . eNOS. CD93 =F 54 Filll VE LTS A B BN E
TSR (P<0.05). £518  VE LIRS 1 SIL-2R . eNOS., CD93 /K-F-¥ 8 ¥ Fw, H5%
St e K T A 5 [hEL/ILRIZE, 2024, 26 (10): 1072-1077]
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Relationship of cerebrospinal fluid and serum levels of SIL-2R, eNOS, and CD93
with the progression and prognosis of viral encephalitis in children

SONG Jie, WANG Yi-Lin, CHU Jia-Qi. Institute of Pediatrics, Seventh Medical Centre, General Hospital of the Chinese
People's Liberation Army, Beijing 100010, China (Email: dudez3769@163.com)

Abstract: Objective To investigate the relationship of cerebrospinal fluid and serum levels of soluble interleukin-
2 receptor (SIL-2R), endothelial nitric oxide synthase (eNOS), and cluster of differentiation 93 (CD93) with the
progression and prognosis of viral encephalitis (VE) in children. Methods Prospectively, 102 children with VE
admitted from January 2021 to January 2024 were selected as the VE group. The patients were divided into a mild
subgroup (64 patients) and a severe subgroup (38 patients) according to disease progression. The patients were also
divided into a good prognosis subgroup (29 patients) and a poor prognosis subgroup (73 patients) according to prognosis.
A control group of 102 children with central nervous system diseases who were examined and found not to have VE
during the same period was selected. The factors contributing to the poor prognosis of children with VE and the
predictive value of SIL-2R, eNOS, and CD93 in cerebrospinal fluid and serum for the poor prognosis of children with
VE were evaluated. Results Cerebrospinal fluid and serum SIL-2R, eNOS, and CD93 levels were significantly
increased in the VE group, severe subgroup, and poor prognosis subgroup (P<0.05). Multivariate logistic regression
analysis showed that high SIL-2R, eNOS, and CD93 levels in cerebrospinal fluid and serum were risk factors for poor
prognosis in children with VE (P<0.05). Receiver operating characteristic curve analysis showed that the combination of
cerebrospinal fluid SIL-2R, eNOS, and CD93 was superior to these individual indicators in prediction of poor prognosis
in children with VE (P<0.05). Similarly, the combination of serum SIL-2R, eNOS, and CD93 was superior to these

[Weh HBT ] 2024-05-13; [#32 H ] ] 2024-08-20
[EEfIA ] REE, 2o, AAFF, Hl, Email: dudez3769@163.com,

- 1072 -



526 4% 55 10 1
2024 4 10 F

%KL &

Chin J Contemp Pediatr

Vol.26 No.10
Oct. 2024

individual indicators in prediction of poor prognosis in children with VE (£<0.05). Conclusions

The cerebrospinal

fluid and serum levels of SIL-2R, eNOS, and CD93 are significantly elevated in children with VE, and they are

associated with VE progression and prognosis.

[Chinese Journal of Contemporary Pediatrics, 2024, 26(10): 1072-1077]
Key words: Viral encephalitis; Soluble interleukin-2 receptor; Endothelial nitric oxide synthase; Cluster of

differentiation 93; Disease progression; Prognosis; Child

SR BEPEIN 28 (viral encephalitis, VE) 4 A FiAX
RGURG ARG, FERM MR (PR
REEHER RS ) RA T Z R FEL, I
PRAERR I N A g s o SRR VE &
JLZ RIGR YT R a2, REARECEH 1 0] 55 th 30
JRIBAE , VBRI R A, LT ORI A XU AL
e P RAE I DR SR AT PEAL VE LS
LG bR P g s Uy, Al
YA Z -2 %K (soluble interleukin-2 receptor, SIL-
2R) EAMHI A Ite, AT sIALA | sk
I, BERHIET B A AN T 4G4k, SRS S
T <5 22 b IR e Y R, T ELHER TR 7KK 5
W . B4R G EE (endothelial nitric
oxide synthase, eNOS) HJ{EF—E L AR, &5
RAE N LA K it 2 R G 2 R kI . A
20 it 53 46 BT IR 93 (cluster of differentiation 93,
CD93) fEZ M4 BIh ik, nl Sy Z M 5 0E
PR IERE, B 5 PE BRSO, A
FER I HAE PR 28 R G RAE Th S s Rk
FUAGOC T A ORI T H SIL-2R . eNOS, CD93 7E
VE BULHP BB Eb, B R W iR dehRS
VE BLBUS AR B4E , PIAAESY B 7E45 VE
LIS WORI AL P SIL-2R . eNOS. CD93 /K F-15
PRI M U I OGR

1AM

1.1 —/&ER

A PE S HL 2021 4F 1 H—2024 4F 1 A WiG Y
VE &L 102 6k VE4L, H A 5 674 (65.7%) ,
2350 (343%), “FHAFER (6.9+22) ¥, A
Wi (1) 56 VEZWRAE "5 (2) Fid<14 %
(3) BERlEsEEH; (4) BILEKEEEMERET.
HEBRARUE : (1) B IF AR PEM 2 . 45 A% P Mo i
FEWEMEMNIE RS (2) EEEANIIRERG A ;
(3) ANARTHEZIUERIYIGITE; (4) BIOEEA
. MIRGHE R R RE A (FERTE . Sk
EMTHPIE; 646]) MEAEWA (IR

FRELPE R . ROARESE AR 555 3841) 0 Ik
R 3 SEADL A TR 28 R Ge e, 28 i Y S AR
S A HERR VE (9 58 L 102 15 Jy % BEZH , 55 65 1]
(63.7%), 4376 (363%), EH4FEH (6.8+2.2)
%o WIAARE: (1) BA LM S . Il
ESERIE (2) Eib<14%; (3) Wikl
(4) BILKREBMEREE B HEBR b
(1) PEPERR A s (2) ANREATIEABEH 22
(3) BEMIIAERERG & ; (4) HEMRIIRERIGE ;
(5) HEBEmE <3 d &, VEHAX BAES] (=
0.086, P=0.770) . 4E#% (1=0.190, P=0.844)
ERTGIFE L. AFREdREEHEERS
HEHE (S2024-037) .
1.2 mMiFSIL-2R. eNOS, CD93 #y#& il

KA VE 413697 R A REZH 4] 24 K 25 [ i ik
M5 ml, 5355 LA S HC 38 TR F 3K e 92 T A
PRSI SIL-2R . eNOS, CD93 /K-, 25 (bR ik
FL A AR S RURE S, R R LA 5
TN FRIC R S AR S PR AEFL (AR A
(Multiskan FC, SEEFEERKH/RAH]) Kkt
H (K450 nm), Z:flbrdEsh MbrfEihZ, AR5
FTHEIMTE SIL-2R . eNOS, CDO3 ¥ . 7 & A
RO R AR A BRA R, Rz T vk A% e 1R
VLT .
1.3 B& % SIL-2R, eNOS., CD93 Kyt

K AE VE 413697 1 AT BR 21 A 21 24 K i A TR
2mL (FTIEE Rl 2 R A ), SR FHHR S0 28 W
A SIL-2R . eNOS, CD93 /K, # il J5 v 5
L2353,
1.4 Filg

H e G %t VE UL T 34N A BEVT, Bl 7
ALFE B G TR () RN T 12K A o MR i )L ZE A 30 R
Ja EmRIATEAG ™ VRONIET s 290N AR
A 3G mERE, HEAETMAE; 49
MEREERREE, HEAEIE M RIS SPOMERL, IE
WA A~SPCNTE RiF (GRTIE RAFI4L),
SYPHMHE AR (ERHTGARILL) .
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1.5 ZitZESH

R SPSS 25.0 A FAL BREHE . 455 IEAS A
AR GOR IR = drifE e (k) R, WA
(8] LR IR ek o THECSOR L BIECRT
K (%) Fon, HELERM % . VEBJLH
Ja AN B 52 i 2R 22 IR 3R logistic 8119 737
2 il 52 3 A R AE REAE i 22 (receiver operating

i SIL-2R. eNOS. CD93 %f VE & L 5 A R i) i
MME., P<0.05 BZESAGITFE X,
2 R
21 WHMNA KM ME SIL-2R, eNOS, CD93
IKFERI L%

VE 2H i3 & 5 IS SIL-2R . eNOS. CD93 7k

characteristic curve, ROC f1£k) T E W A FEE XA (P<0.05), W1,
R1 WARSREMNMESIL-2R. eNOS., CDI3/KEHLEE (x+s)
iR 13
20 5] 1%k
SIL-2R (Uml)  eNOS(U/ml)  CD93 (ugll)  SIL2R(U/mL)  eNOS (U/ml)  CD93 (ug/L)

of B 102 93411 142423 120 + 24 135+ 12 103 10311
VE41 102 236 + 20 20.6 + 3.0 184 +29 327+22 1943 170 + 13

o 62.269 17.220 17.089 77.554 18.480 39.336
Pl <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

T [VE] JREEPERZ; [SIL-2R] PR AN R -2 %2445 [

2.2 A[EEF#EVE 2)LNE &R ME SIL-2R.
eNOS. CD93 7k FEHjLti

HE V2 i W ALY SIL-2R . eNOS. CD93
KR TRAEA (P<0.05), W2,

eNOS] WA —FMAGH; [CD3] HANMI BT 93,

2.3 AEWEVEE£)L—EEARBLE
TE R4 MFUS A BV 20— B7eork g
2R TG L (P<0.05), W3,

K2 AREHFHEVE 2L ®MESIL-2R, eNOS, CDI3/KFERELE (x+s)
By QIR
130 o TR i
SIL-2R (U/mL)  eNOS (U/mL)  CD93 (wg/L)  SIL-2R (U/mL)  eNOS (U/mL)  CD93 (pg/L)
TRE WA 64 205+ 19 17+3 158 £25 286 + 19 15+3 135+ 12
HE AL 38 287 +23 27+3 226 + 34 397 +27 24 +4 217 + 14
i 19.344 16.063 11.471 24311 12.574 30.684
Pl <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
T [SIL-2R] AIEvE AN RK-2 340K, [eNOS] P —SA LA AEE; [CDI3] HAnMbdilE o3,
£33 AEFE—MEREI LS
g3 e AR P51 TBRIFERIRES BN i b L S BN
B x+s %) (B, 1) [151(%)] [151(%)] [151(%)] & + 5, TU/L)
WiE R4 29 6.8+2.1 19/10 10(34) 15(52) 22(76) 150 £ 16
TE A R4 73 6.9+2.2 48/25 28(38) 39(53) 58(79) 149 £ 16
e 0.146 0.038 0.133 0.024 0.158 0.470
PH 0.884 0.845 0.715 0.877 0.691 0.639
2.4 AEWFEERILES®RNMSSIL-2R. eNOS., 25 VEZIIFEBEARMEMEZS

CD93 7k F 1tk 3k
5 AN B 20 i YA LY SIL-2R . eNOS
CDO3 /K THE B4l (P<0.05), W4,

PAIVE LB ZEAR (15=0, J&=1) fEN
N, URIPERHSEIAE SR B
1w, ZHE logistic FIHHT 45 B BN, AR
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MLY% SIL-2R . eNOS. CD93 K F-im  VE BILTE M (Zps0mn=2-549.  Zysnos=2.605.  Zys com=

ANRBEREZE (P<0.05), WES.
2.6 f& &AM E S SIL-2R. eNOS, CD93 ¢t
VE £)LTFEA R TN E

M4 ROC fh 2 73 Mr 45 41, Jiki 5 W& SIL-2R .
eNOS, CD93 Tl VE LTS A K iy i 48 T i f
(area under the curve, AUC) 5 0.832. 0.824. 0.790
(P<0.001), —FHEAHM VE BJLFUS AR AUC
70.941 (P<0.001), —FHBAEMT 545 R0

2.530, ¥1P<0.001), W6,

.7 SIL-2R . eNOS., CD93 Fiilll VE & )L
AEAAUC H0.880. 0.730. 0.782 (P<0.001), =
FHECA W VE 8L S S R A AUC i 0.966
(P<0.001) , = #F B G0 T & 5 br 500 $5 90
(Zigosin=2.675. Zyr xos=2853 . Zypo o=2.461,
¥ P<0.001), W7,

x4 AEWHFVEBILRERINMS SIL-2R, eNOS. CDI3/KFHILLE (F+s)
. | P M7
SIL-2R (U/mL)  eNOS (U/mL) CD93 (ug/L) SIL-2R (U/mL) eNOS (U/mL)  CD93 (ng/L)

Tilje R A7 2H 73 21719 173+2.38 165 27 292 + 20 16+3 139+ 13
TG A R 29 284 +23 29.0 £33 230 £33 417 £27 25+4 248 + 14

i 14.944 18.101 10.284 25.901 11.600 38.436

Pl <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
TE: [SIL2R] M R-2520K; [eNOS] PRI —EA G ; [CDI3] MM EbHiEo3.

#=5 VERJILTMEARMSEZE logistic EVFHHT
| A B SE Waldy? P OR 95%CI
i 5

SIL-2R LAY 1.275 0.245 27.086 <0.001 3.579 2.214~5.785

eNOS LAY 1.436 0.356 16.266 <0.001 4203 2.092~8.445

CD93 LAY 1.377 0.468 8.660 0.003 3.964 1.584~9.920
IMIE

SIL-2R LRI 1.178 0.524 5.052 0.025 3.247 1.163~9.068

eNOS LRI 1.104 0.425 6.743 0.009 3.015 1.311~6.935

CD93 LRI 2.034 0.467 18.976 <0.001 7.647 3.062~13.099
TE: [SIL2R] WM R-2520K; [eNOS] MR —EAGH; [CDI3] M/ bHilEo3.
*6 MM SIL-2R. eNOS. CD93 3t VE £ILFE B KT &

i H AUC 95%CI P REGSE (%) FERE (%) ZPEAEEL (%) A
SIL-2R 0.832 0.754~0.910 <0.001 71.25 82.34 53.59 257.289 U/mL
eNOS 0.824 0.729~0.918 <0.001 77.12 79.05 56.17 20.432 U/ml
CD93 0.790 0.690~0.890 <0.001 80.28 76.38 56.66 216.57 pg/L
A 0.941 0.894~0.989 <0.001 96.42 75.13 71.55 =
TE: [SIL-2R] W PRI K252 14; [eNOS] WM —S kA& HE; [CDO3] H4iMiAfEHiF 93,

%7 ImESIL-2R, eNOS. CD93xf VE £JLFEA R HIFNM &

WH AUC 95%CI P RIGEE (%) HERIE (%) LB (%) BT
SIL-2R 0.880 0.799~0.962 <0.001 73.28 84.38 57.66 376.592 U/ml
eNOS 0.730 0.614~0.846 <0.001 74.67 75.37 50.04 19.44 U/mL
CD93 0.782 0.681~0.883 <0.001 76.34 62.18 38.52 219.634 pg/L
=HEIE 0.966 0.937~0.996 <0.001 84.39 72.05 56.44 =

e [SIL2R] AETEAAIEN K225 [eNOS] WERI—SALRGH; [CD93] MM EHTE 93,
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3 itig ARWFFER I, PUE A BAZH kB F I i SIL-

VE & —Fp Lk T ILER 2R GgeE5s, &
BRI G S T AR RE R AR A, N ™ A RE
I OE  CROW A RRESE ), ™S Ui L A=
e s, Wik, T4k VE BJLTUS bRk
AL A I DR BE IR AL TG Y7 SR M, DT A 2505 L
il

SIL-2R & 0 T ARk Y 2 ik, I AT
EATHRF NG LT 5 AN R 245G, BA W
BV PER, HORREAE K A4 FE -2 76 A
PR, S T ARG S, WA TS
R s g R 1o STL-2R 7E v I AR H il A S
DA JER e S8 LT T S T, N R I B
SRR S i 2 M R T SR A R T 2, i
RRVERN, ¥ SIL-2R Thi, DI AN [ 42 B ik
R i 5 B, PRt SIL-2R ) 25 & i i i1 i AR
Je PN B Y R T 9 R 3 STL-2R A A AT
Je 4k & R LT B T, T A AT e
2k R HEAT T 1, eNOS 7R85 B TVE T 2Rk
—SE LA, S5 RIER MU, T HAERAE
TG b R AL RAEFT 10 eNOS Rk K- Thim 23
i = K e A W i N TF € L A B s YA =N
YN TRE, NE RN RN, XA 2 2L
B, BN TRE, DA EE I AN B RS T
DLt 2D Re it . A BIESE & B eNOS 75 1 i
AMGA TG P R R LT R TR Y BFAR
FWT, 17 eNOS T 2 i i He A A J i Ay J%
BT MfER R, R eNOSRES & APk
SEERUEAY), BT T 55 150 5 41 P DNA
S, 3 R 20 B AT S . CDO3 A
RESIEE N, EEH CEBKIEEY . SAFRM A
K FFELL R LA S RSS2 1, BT EAL N
R A AT 5 1, WFSY R B CD93 1l ] i
A 75 00 52 DR E AR Y, B e A R I 0 1
WEAERT, A bR "7 CDO3 2 il
Y& BREA MR R H & B A —Fp A E R Y A
¥R IR CD93 7 [ B G P i 4 £ 5 i V00 R I
i E TR, RIAKFSEREDEAX™ . A
FEER IR, VE 4 W03 SIL-2R . eNOS,
CDO3 /K44 8 3 Tk, 1M HLAS5 5k R KA G
LR SIL-2R. eNOS. CD93 %51 VE By LE Y%
R, ML RTE RO 55 T 2 A e Y
.

2R. eNOS. CDO3/K ¥ EHm, MHEZHRER
logistic P15 347 3 7 il 5 LIl 3 SIL-2R . eNOS .
CD93 Az VE LTS A R el R E, A7
I R 1 A 3¢ 648 7 7K P22 Ak AT A7 8004 R L
JEAN R, RERATRIT 7% . R4S ROC il
SIHTARA, BB IS SIL-2R . eNOS, CD93 =
FHECA T VE TG A KA E T 4585 5 3
W, HerR = FHBA T HE E % VE BLTISAS R 43
WA E, ARG R R ITEYT VE4REES% . AR5
WIAETERIBR T (INBEBUEA D AE ), ey
KA G — 2B IE

g L Frik, VE LR ORI 3 H SIL-2R |
eNOS. CDO3 /K P-4 27w, H 5B LB iR
KA H Ko

VEH Ak B R¥ER AR X e LT
B, IAAMA RAIR S B, A i
TXFGE,

Aab REW: MHFARFLEA G R,
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