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(HEE] BH HIHWNEE R &K (viral encephalitis, VE) A 30 L 3 £ LM Thl/Th2 4§ B F 7 2486 &
HiZWiskhe., Ak BB VE G0N E B IL 102 BI/E A HFFE 4L, 2848 1+ 14 F R0 5 99 A 102 ] VE. 102
il PR AG JLZE A VE X IR IE 8 X R4, 4eit 3 4l s Thl 4N 7T E v(interferon-v, IFN-v) | i3
HEH T a(tumor necrosis factor-a, TNF-a) ] & Th2 4§t T H 41 f2 4 & (interleukin, IL)-4 . 1L-10] .0 UL 3% 35
P AL AR i S B (lactate dehydrogenase, LDH) L0 JIL# 455 b5 75 9 L BT 2K 19 (cardic troponin 1,¢Tnl) | UL AR {84 B W] T A
(creatine kinase isoenzymes, CK-MB) |, L8 B 5% 20 AS [F] .0 UL 35 72 B2 1 %5 Thl/Th2 48 j F ¥ . Spearman 437 Ifil
¥ Th1/Th2 4l B 75 0 WL A5 72 BE A0 OGP 2 il 32 303 T 4B K¢ 1F il 28 (receiver operating characteristic, ROC) |
PR i £k (decision curve analysis, DCA) Flllfs PR 52 Wi fil] £8 Cclinical impact curve, CIC) 43 # 1fiL i Thl/Th2 44 it K+
LW VE SIF OB EMME., E8R 3 4% IFN-y. TNF-o,CK-MB,cTnl,LDH /K- [ % A58 40 > VE X I 20 >
TE X BRAL, M TL-4 . 1L-10 7K L85 W98 << VE X B 41 <T1F % XF BRAL (P <C0. 05) ; FF 58 4 AS [l o0 L3 5 A2
I3 IEN-7, TNF-a K Fo# : 8 BF > v BE > 12 B, I3 1L-4 . 10L-10 /K - b . & B <<Hp B <UR E (P <<0.05); VE &
IF0 LA L WL E RS TEN-y  TNF-a £ IEA 3¢ (r=0.599.0.634) (¥ P<C0.05), 5 TL-4,IL-10 & £ 4f ¢
(r=-—0.602,—0.587) (¥ P<C0.05); Il i#% Thl/Th2 41 K ¥ & .0 WA B G2 W VE & JF.0 L & 1 AUC
39 0.928(95 % CI:0.883~0.959),0.933(95% CI :0.890~0.963) , P F 2 Wi & fig it 8l . DCA.CIC i £k R . 3¢
4 Thl.Th2 4l ¥ AT 2 W VE & 900 U 3 3 il s B 6 R A SR8 & . %18 VE &0 U & &L
1H Thl/Th2 4l F 7 & B B 5 H 5.0 LB FE BE IR R % 40, IFN-7 . IL-10 , TNF-o, IL-4 Bk & 2 W VE & IF .0
LA B A5 12 W80 RE B I R 45 .
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Changes of serum Th1/Th2 cytokines in children with viral encephalitis complicated with
myocardial damage and their diagnostic efficacy
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[Abstract] Objective To investigate the changes of serum Thl/Th2 cytokines in children
with viral encephalitis (VE) complicated with myocardial injury and their diagnostic efficacy.
Methods In total, 102 children with VE complicated with myocardial injury in our hospital were

selected as the research group, and following the 1:1 allocation principle, 102 patients with VE
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and 102 healthy children were included as control group and normal control group respectively.
Serum Thl cytokines [interferon-y (IFN-Y), tumor necrosis factor-a (TNF-«) ], Th2 cytokines
Linterleukin (IL)-4, IL-10], myocardial zymogram indicators [ lactate dehydrogenase (LDH),
myocardial injury markers creatinine I (¢Tnl), and creatine kinase isoenzymes (CK-MB) ] were
calculated in the three groups. The serum Thl/Th2 cytokines of different degrees of myocardial
injury in the research group was compared, and Spearman was used to analyze the correlation
between serum Thl/Th2 cytokines and the degree of myocardial injury. Receiver operating
characteristic (ROC), decision curve analysis (DCA), and clinical impact curve (CIC) were
drawn to analyze the diagnostic value of serum Thl/Th2 cytokines in VE combined with
The levels of serum IFN-y, TNF-a, CK-MB, ¢Tnl and LDH were

the highest in the research group, followed by the control group and normal control group, and

myocardial injury. Results

the levels of serum IL-4 and I1L-10 were the lowest in the research group, followed by the control
group and normal control group (P<C0.05). The levels of serum IFN-Y and TNF-« in the
research group were the highest in those with severe myocardial injury, followed by those with
moderate injury and those with mild injury, and the levels of serum IL.-4 and IL-10 were the
lowest in patients with severe myocardial injury, followed by those with moderate injury and
those with mild injury (P<Z0. 05). In children with VE complicated with myocardial injury, the
degree of myocardial injury was positively correlated with IFN-y and TNF-a (»=0.599, 0.634)
(all P<<0.05), and negatively correlated with I1I.-4 and I1L.-10 (+ = —0.602, —0.587) (all P<<
0.05). The area under the curve (AUC) of serum Thl/Th2 cytokines in combination and
myocardial zymogram in combination in the diagnosis of VE complicated with myocardial injury
was 0.928 (95% CI; 0.883—0.959) and 0.933 (95% CI;: 0.890—0.963) respectively, showing
similar diagnostic efficacy. DCA and CIC curves showed that the model combined with Thl and
Th2 cytokines in the diagnosis of VE combined with myocardial injury had higher net yield and
The serum Thl/Th2 cytokine level in children with VE

complicated with myocardial injury is obviously abnormal, which is closely related to the degree

clinical effective rate. Conclusion

of myocardial injury. The combination of IFN-y, I1.-10, TNF-a and IL-4 in combination in the
diagnosis of VE complicated with myocardial injury has high diagnostic efficacy and clinical
benefit.

[Key words] encephalitis, viral; myocardial injury; ROC curve
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S O T RE R OFE MW RSB, 3 H itk 0.05), AR ek, LK 1,
AR R EAR AL A T RS R L R A AT ARG BE B A8 P2 B2 2 FN R L8 25 7[R
5VEXBAM VERBEEZRLSHEITHE X (P> (92 .2019110312) .

F1 SHEEXHTHILE
Table 1 Comparison of basic data among the three groups
(n=102)
41 5] P I %6 AR [NGIEi7e VE i S JULA 35 R B I8, V)
Bk 7 (r+s5.%) (x+s) (r£s.d B hE Gigis
ekl 56(54.90) 46(45.10) 5.9341.28 15.83+2.14 5.024+1.75 41(40.20) 35(34.31) 26(25.49)
VE Xt 4 48(47.06) 54(52.94) 6.28+1.54 15.924+1.96 4.5641.61 — — —
1EH X iR 51(50.00) 51(50.00) 6.154+1.37 16.18+1.72 — — — —
X2/F/t {8 1.281 1.627 0.888 1.954 —
P 1 0.527 0.198 0.412 0.052 —
12 ik i TR BORLER R R 7 25 40 B L LSD- K 5 A

1.2.1 i Thl/Th2 4 K 735 Fx &

gl SRR AR R, TR R L BCR T O K R

A GRS 3 mL AME AR A, L8 em P48 B .0 Spearman 4381 Thl/Th2 405 H F 5.0 QL FE F2
(3 500 r/min, 10 min) B R H B S0 928 W B AH OG5 >R 52 30 %% TAE R# 1E (receiver operating
B E Thl g0 W F [ F 3 K v (interferon-v, characteristic, ROC) [l 2k . e 3% i) £k (decision curve
IEN-v) i J8d R L [H 7 « (tumor necrosis factor-a, analysis, DCA) Fl IIfi J& 5 Wi #l 28 Cclinical impact
TNF-o)] K Th2 48 M2 K+ [ B 4 M A R curve,CIC) 2 #7 IfiL 5 Thl/Th2 4 g A 2 Wi VE
(interleukin, I1L.)-4  IL-10] % & .

1.2.2 .0 ULEE I 58 f5 A D

BN EME. P<<0.05 HERALHITEE

T AR RE X,

3 mLAME I AR AS , B0 Bl i . R A 4 B g A 1o
BrAX CH A H Sz 23 &)L ALS . 7600-110 59 I 52 2R
JIit Z i (lactate dehydrogenase, LDHD O LB Hids 2.1 3 AW Thl/Th2 4 i A5 .0 WL 3% 45 b
EWWLEF & 1 Ccardic troponin 1, cTnD) | LR 14 B b I IFN-v, TNF-a,CK-MB, cTnl.LDH /K
[f] T.l# (creatine kinase isoenzymes, CK-MB) & i, SERFGEH > VE XTI > E 5 X4, 2 568511

1.3 WEHEh5

2 % ES

O 3 4Ll Thl/Th2 40 i A S L (P<20. 05) 5 ML ¥F TL-4 . TL-10 7K~F be A . i 5%

T oD LEEHE bR . O R AARR A ER HA<VEXBEHA<<IEHX B, 23651 %E X
J& Thl/Th2 LA+ . @4 #r Thl/Th2 LK+ (P<0.05), L% 2,

SN EREM ., OafriE Thi/Th2 41 22 BFFAARFEO I FERE Thl/Th2 40K 7
J T 5.0 L RS 2 B VE &9F 0 I EN . © Fe# il IEN-y, TNF-a /K8 & > v i >3
AN MY Thl/Th2 41l Fi2 W VE &IF0NH ZRASEIT%E X (P<0.05); M 1L-4.1L-10 /K

EHE.

P EEPEREEFALRIHE (P

14 St W SPSS23.0 48 14k 44 &b B %k 0.05), W3,
£2 3AMF Th1/Th2 AHE T O ULEL ISR L B

Table 2 Serum Thl/Th2 cytokines and myocardial zymogram indicators in the three groups

(n=102,x *5)

a5 Thl 41 Th2 412 O LB
IFN-v(ng/L)  TNF-a(ng/L) TL-4(ng/1) IL-10(ng/L) CK-MB(U/L) ¢Tnl(pg/1) LDH(U/L)
WFoE 4 67.62+20.28 17.90+5.37 12.554+3.71 11.62+3.47 31.90+9.55 0.30+0.09 277.89+83.10
VE Xf 41 46.87414.05*  12.47£3.74* 16.33+4.85*  15.1044.53" 24,53+7.34% 0.16+0.04 211.87+£63.76
E % 2l 31.48+9.44* 7 8.68+2.55"F  21.22+6.37°7 19.60+5.89"F  18.89+5.56"F 0.10+0.03" 7 162.24+48.65" 7
F 14 144.239 133.228 74.256 72.830 74.008 304.076 77.227
P 1i <<0.001 <<0.001 <<0.001 <0.001 <0.001 <<0.001 <0.001

* P l<C0.05 5HF5R4AbE  # P {5<<0.05 5 VE X B4 L% (SNK-¢ #:5)
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*3 MREAFRFOHRERZEE Th1/Th2 A E FLL &
Table 3 Th1/Th2 cytokines in different degrees of myocardial injury in the research group

(x £s,ng/L)
O LA - Thl 4 Th2 4 g

TR RE IFN-y TNF-a IL-4 IL-10

Lz35y 41 58.58+17.55 15.5344.66 14.4244.31 13.3444.00

g 35 68.12+20.43" 18.02+5.41" 12.5043.74 11.56+3.47"

oA 26 81.20+24.36" 7 21.48+6.44" 7 9.6742.90" 7 8.99+2.70" 7

F 1A 9.762 9.625 12.441 12.108

P {H <0.001 <<0.001 <0.001 <<0.001

* P fH<C0.05 5K £ P H<0.05 59 i (SNK-¢ K5
2.3 Th1/Th2 40 F 5.0 LA 3 72 B AH OGP
Spearman 7~ , VE & 3F 0 L LG WL 3% 2
J£5 IFN-y, TNF-« 21EAMH X, 5 1L-4.1L-10 £t
MK (P<<0.05), WE4,

2.4 1% Thl/Th2 4K+ 5.0 ILEG 2 W VE
IO EMME LD VE 5370 U0 E 4 B bR
AL UL VE PR A 23] ROC #h2k, 45 R B, 1
7% Thl/Thz M7 B &2 W VE & IF .0 L &
7 AUC 4 0.928(95%CI :0.883~0.959) ,.0> UL iE 1%
BA12 W VE G0 E 1 AUC 2 0.933(95%

CI:0.890~0.963), i #F Z Wi R Bl WK 5,
K1,
x4 Th/ThR2 BEFSONRERERXGE
Table 4 Correlation between Th1/Th2 cytokines

and degree of myocardial injury

~ O JILA 3 R
WiH
r fH P 1A
IFN-y 0.599 <20.001
TNF-«a 0.634 <20.001
11.-4 —0.602 <0.001
11.-10 —0.587 <20.001

&5 IMiE Th1/Th2 HEEF5OAEEEISE VE S OALIREMNE

Table 5 Diagnostic value of serum Th1/Th2 cytokines and myocardial zymogram in VE complicated with myocardial injury

SRR X T FR 22 57 T o 1R 22 95%CI Z 18 P18
IFN- vs. CK-MB 0.046 0.050 —0.050~0.142 0.935 0.350
IFN-y os. ¢Tnl 0.004 0.052 —0.097~0.106 0.086 0.932
IFN-y os. LDH 0.050 0.050 —0.047~0.146 1.006 0.314
114 vs. CK-MB 0.052 0.050 —0.046~0.150 1.039 0.300
114 vs. ¢Tnl 0.011 0.051 —0.088~0.110 0.208 0.835
IL-4 vs. LDH 0.056 0.052 —0.088~0.110 1.076 0.282
IL-10 vs. CK-MB 0.043 0.050 —0.055~0.140 0.850 0.395
IL-10 vs. ¢Tnl 0.001 0.053 —0.103~0.105 0.020 0.985
1L-10 vs. LDH 0.046 0.052 —0.055~0.148 0.894 0.371
TNF-a vs. CK-MB 0.022 0.049 —0.074~0.118 0.448 0.654
TNF-a vs. cTnl 0.020 0.052 —0.082~0.121 0.380 0.704
TNF-a vs. LDH 0.260 0.050 —0.071~0.123 0.518 0.605

1.0 — Ty 1.0 — Bpam

0.8} — 4 0.8f | = o

— IL-10 3 — D IEEIEEA
En 0.6} — TNF-a i 0. 6p-
g, W/ TRABE RS 5
0.2 0.2F

S| 1 1 1
0.0 0.2 0.4 0.6 0.8 1.0
1-RE

P 1 1 1
0.0 0.2 0.4 0.6 0.8 1.0
1-RE

1 IMmF Th1/Th2 @R EF 5.0 EEE 28 VE S FH AR EME

Figure 1 Diagnostic value of serum Th1/Th2 cytokines and myocardial zymogram in VE combined with myocardial injury
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VE %51 & 0 WU E  H st 3 278 T 2
WA RS, 5B ILEVA, B0 IR F ; LA, W
BEAEZR A0 A 06 B0 BB FE O L4 M. Thl 5
Th2 1 3 25 - i J2& 2 15 PR I 5 9 5% T RE 1 ¢
Y. Thl 40 1 2 8 4 90 A G, Al 38 m R %
K7 2R A 5 20 B S 3 1oy 250, TEATLAAC R M
BRSO 240 i B 5 o 25 T 4 AR s Th 4 A I
T BB RBEHRIEA FAER A PR 4 AL K
TR BB AT RE N ST AN A O AL
P4 E LB I 7 IFN-7, TNF-a /K W42 8 JE >
BE> 82 R, W 1L-4,1L-10 K F 8. & F <<
FE B2 (P<0.05) , $&/8 IiL% IFN-v ., IL-4,1L-10,
TNF-a KF-0] J2 it VE & 0 U 3 8 LG L4
EREE,

O WL 32 A7 AE 10 JUE B I Al 4 23 240 L Dy o0
WL REFE A5 LDH ¢ Tnl,CK-MB J2& ¥4 0 L % 1Y
AR EY RO LA b & R E  HOKOP s &
BFLC JULAGY 56 8 7™ i, ) s e UL 40 i S A
CK-MB X0 L2 B A 38 A 8 4% 76 FH . LDH 2 #f %
fife it B P G BE R L ¢ Tnl 2 5.0 WLAN I 25 44 78 A
VE & If.0 WL 3 28 LG UL i 32 458, 518 0 L

WERE PR B G 2 VE K IR0 L E L
DR EFEEE 5 IFN-y, TNF-o £ IEAH X, 5 114,
IL-10 & fi A & (P<C0.05), #& /8 Il & IFN-v.
TNF-o IL-4 . IL-10 AT FH T 394G O L 35 72 B . TR
A, 2 ROC £k 7~ 3 Thl/Th2 4 g K 7
BA 50 NUEE RSB A 2 VE & 910 L0 3 512
BBEVT L (AUC:0.928 vs. 0.933), #2751l 7 Thl/
Th2 4 F 5 .0 L8 3 B & % U0, v ¥ TFN-v,
IL-4.1L-10 , TNF-o A 7E ) BAE Sy VE S5 1% 19 [F] B
Y£R8 VE &30 U HE BILM O FEir &Y. 3
1M IFN-v, TNF-a,CK-MB, ¢Tnl, LDH /K [t
WA > VE X B 4] > 1 5 % B4, v 104,
1L-10 /K He 8 98 H<<VE % I8 20 <7 1F % X 18 21
(P<C0.05) ;47" VE BIJLK A0 WLt % . The 40
58T Thl 40, al e VE & JF.0 L4 3% 8L
U E N . IFN-y REFH A BT 40 M 2 fig ok 75
BUAR G 0 E A SR AR [ o5 R ik
AIEFER . S EPUESE 24 A 5 M T 400,
F7HE TNF-o 540751, F5E 4] IFN-v 3
TR AT R R L TL-2 45 T 40 M A K R 7 nl 3
A 225 R AR 40 i A B TEN-v s NK 4. T
20 32 B S MR BT RO 7 A2 TFN-v, T4 g
B bk 20 ™ 3 2 kBT A 000 1 A ) &
FOMEZ0 AR L B AT Thl 40 i3 S o i &0 2, #f
FUA TL-4 B, W] RE 5 0 58 YL 1 i Th2 N % .
IFN-y N8 Th2 Jhfef &, wib 1L-4 55, R,
VE & IO L0 3 B L 2 40 i 32 3, & A2 0 L4l
ZURAS 1 L TNF- %40 R 5 5 o Rk ot ik A
A JE AE ER 5 52995 5 FEOLAAR K R R M I, 5
L A S £ A AIE 1T RO R SR IR AR L
P 1 2 R AR S e g R L TL-10 58 i
110 4] 48 B 2 1D AR AE R IR 3Rk L PR T T L LU
RIFEBCRAEM BT R A8 AE VE LI 5 g
N2 R ¥ AR L R AR Y 0 — 5 2 il
DCA.CIC £k %75, Thl, Th2 40 A 7 & 12 W
BRI T VE A& 90 WL 5 B A 55 i il 45 %
Il PR A 340%

Zg FRFAR LM% Thl/Th2 40 7 & &5 VE
B IO LA B8O LR P 7 B Bk R % UL TFN-
1L-10 . TNF-a.1L-4 B¢ & 2 W VE & 3.0 N E B
A B =2 W Re Bl R K 2R
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