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Abstract

Objective: To investigate the effect of Reduning combined with glycyrrhizin on immune cells and
inflammatory cytokines in children with hand-foot-mouth disease (HFMD). Methods: 286 children
with Stage Il HFMD were randomly divided into the routine group (66 cases), the Reduning group
(73 cases), the glycyrrhizin group (72 cases) and the combined group (75 cases), and 63 healthy
children as the control group. After 5 days of treatment, the clinical therapeutic effect of HFMD
children was observed. The percentage of T lymphocyte, Th cells, Tc cells, NK cells, and B lympho-
cyte in the lymphocyte of all subjects’ peripheral blood was measured by flow cytometry. Inflam-
matory cytokines IL-6, IL-10 and TNF-a were measured by ELISA, to analyze the differences of the
above indicators among the groups. Results: 1) Compared with the conventional treatment group,
the time of antipyretic, the time of rash subside, the time of mental state recovery or the time of
quiver subside and the conversion rate of critical cases were significantly decreased and the
treatment efficiency was significantly increased (P < 0.05). The recovery time of normal body
temperature, the time of rash subside, the time of mental state recovery or the time of the shiver
subsided in the combination group were significantly higher than those in the Reduning group and
the glycyrrhizin group (P < 0.05); 2) The ratio of T lymphocyte cells, Th cells and Th/Tc cells were
significantly lower than those of the control group, but the percentage of B lymphocyte, IL-6, IL-10
and TNF-a levels were significantly higher than those of the control group (P < 0.05); 3) Compared
with the conventional medication group, the T lymphocytes, Th cells, and Th/Tc ratios of the Re-
duning group, the glycyrrhizin group and the combined medication group were significantly in-
creased, and the B lymphocytes and the level of IL-6, IL-10 and TNF-a were significantly reduced (P <
0.05); there were significant differences in Th cells, B lymphocytes, th/TC ratio, IL-6, IL-10 and TNF-«
between the Reduning group and the combination group. Conclusion: Compared with the treatment
of Reduning, Reduning and glycyrrhizin combined treatment can significantly alleviate the immune
dysfunction in children with Stage Il hand-foot-mouth disease; however, the effect of Reduning com-
bined with glycyrrhizin on improving immune function should be further studied.
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Table 1. Basic information of research objects

F 1 ARMRELRFER

¢ n(fil) R/ F#H) PR A)
11 ) HEMD )L 286 157/129 5~84 36.9
e 1A 66 37/29 5~77 34.4
TR 2 A 73 39/34 7~76 36.9
3 A 72 39/33 6~81 343
44 75 42/33 6~84 35.7
f FEXT HEZH 63 35/28 10~81 383

2.2. BT R[6]

@© £ 1 4. 1241 HFMD ) LSSt 3 a7 A B TUREGR T, CUGRE RIS, 485K
PR T R PR i~ 145 S5 X R T

@ 286 2 1. 1% HFMD G8JUESES | 4IRy7 5 & b, BINANEE 7 V3 SR O

© 4 3 . %4 HEMD BJLAESER: 1 4lifyr i % b, R0 H =B A ARG IT

@ SE 4 M. 1220 HEMD B)UESRE 3 4lifyr T & L, 4 T3S TSR IR T .
2.3. IERTTHER

B2 5 d R MR SR ARITRCR . ImRIGYT RCR L HFMD LIRS, BB iR B 2k
FARES KR DL & ARG DLSE NI FEAR o

JTRCHTbRE(0]: © @ AIRIEW, 2R, KL, oM ARGHRIHER; @ A% ik
1%, BB, R e, BB © KR RERS, Bz A, SEREE, BRI
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HAE,
2.4. RIEHERAMEERE TN

WA B LIRYT 5 d Ja 0T REZH ) LB ARG I R 2 IE R BRI 20 S mL, ¥E N EDTA-K, HitE 45
B, ERRBATIGRE, 2 AT M E I G A R T3S R VR R R ARSI . BARIn R . © G gn ks
e NA A B ACR I O R AN E ) T 40, 48 T 400(Th), 4 T 410(Te), HAR%
4N (NK)FI B 4 i 250 S FEAT Stk LA B 2 bl @ SRR G 28 W BV, 00 5 40 J If IfL 3 1L-6
IL-10. TNF-a 7K*F.

2.5. GeitE SR
I H] SPSS 22.0 #AHHE H73 #1, Mean + SD 2 #dh o v & BRI ELACK H tA 56 5107 22 70 #r . P < 0.05,
R ERA G 58 .
3. #£R
3.1. 4 ARENETTHRAVEE 2 i HFMD B)LIERTEM EIRIRELE

SERINE R, 4 ARFENGIT 7 E05 2 5 HEMD B LI ERST 286 bnfl 3% % 5(P < 0.05). #E—
ALHIE LR, SEEG 2 . SEE 3 NSNS 4 I PRYT RO TR AR eI 1 240 22 (P < 0.05). S50 4 40
) fG AL RS0 | A B =5.640, P=0.018). SZ& 2 41, SZI& 3 4LRISL 4 4L EL i,
HR A IR PRIT SFa bR A B 2 22 57 (P < 0.05), fEE AR DT 8 A 257, (HZERLGHEE (P > 0.05).
SEIG 3 AR AAGE RO [R) S T SEE 2 4, (HER LS EE (P =0.094). W% 2.

Table 2. The results of clinical curative effect observation indexes in children with stage 2 HFMD (Mean + SD)
F< 2. 25 2 #A HFMD 2B LIE K IT 38 M E2 15 #R45 R (Mean + SD)

1A K2 A LBy 3 H LBy 4 H

SeAle (n = 66) (n=73) (n=72) (n=75) Feoa P
1B HGE AT (8] (h) 11.28 +2.98 8.29 +2.34% 7.47 +2.85% 6.64 +2.39%" 9.863 <0.001
TR B IE & I 7] (h) 53.83 +8.84 44.74 + 5.66* 39.32 +5.32% 36.47 £ 577 13.357 <0.001
R 928 J i [E] (d) 4.59+0.45 3.63£0.51% 3.32+£0.35% 3.04£0.31% 21.073 <0.001
f& EEALE [(%)] 7 (10.61) 2(2.74) 2(2.78) 1(1.33)* 9.021 0.029
ﬁﬁ%ﬂ (g;éqa REBEHR 56 Lo 2.99 +0.48* 2.82+0.35% 246+ 036 16.359 <0.001
TR 2

PN EN 13 25 27 32
AR 44 45 43 41 16.850 0.010
TR 9 3 2 2

VE: ko BSRIG 1 AR, P<0.05; #: BSENG 2 4, P<0.05.

3.2. 582 A HFMD B)LASRRM AR SRk X4 4 E a7k L8

GERUNE 3 fion, IO G M(RR To 40 LA X R A FS5x AN G BEER, EF
BRI E (P <0.05).
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Table 3. Results of immune cells and inflammatory cytokines in children with stage 2 HFMD and control group (Mean +
SD)
= 3. % 2 HA HFMD BJL 5 X1 BR4E A0 5 7% 4 AE B K14 4R A E F V45 R (Mean + SD)

15 n T #E4IA Te 4 Th 4l Th 4/ Te 4 B k4t
St A 286 56.58 £ 10.36 18.72+5.93 34.46+725 1.84£0.39 22.73+4.93
R 63 63.34+11.67 19.24 + 527 39.82+7.79 2.08 +0.47 20.82 + 4.41

t 4.607 0.642 524 4253 2.835
P <0.001 0.521 <0.001 <0.001 0.005
25 n NK 4fi IL-6 (ng/L) IL-10 (ng/L) TNF-a (ng/L)
BILA 286 9.11+2.23 24.02 +5.88 37.73 +£5.42 3.83+£043
R 63 9.86+2.26 13.34+2.15 25.48 + 4.68 1.32+031
t 2411 6.151 7.082 18.688
P 0.017 <0.001 <0.001 <0.001

3.3. FEIFARTA RS 2 #1 HFMD B)LS5MNE I 5 R 4RAaa0 1 M5 R LR

SERWF 4 Fros, AFRNEIT T EHE 2 JH HEMD LA I %% 4 (B Te AR LIAME B35 % 57
(P < 0.05). #E—bdllabbEg, sei 2 41, S2 3 4IRS 4 ARG i (% Te 41 LIS szt 1
AHEBEZRPE <0.05). LK 4 41/ Th 4080, Th 400/ Te i tbE 55256 2 B Z (P =0.027; P =
0.019), SZEG 4 ZH1 Th 40Mf. Th 4/ Te 400 LU AE BB = T-5256 3 4, (HER TS5 E (P =0.094; P
=0.073). SEE% 3 AUMISRES 4 ZH 1) B k40 B R AK T 5558 2 ZH(P = 0.024; P =0.013).

Table 4. Results of immune cell test in children with stage 2 HFMD treated with different regimens (Mean + SD)
4. FRENATT A RAYE 2 1 HFMD B L% B 4B 2 45 R (Mean + SD)

215 n THEGNE%)  Th 41HE%) Tc #ifU(%) Th4HA/Tc 4188  NK Z1HE8(%) B 4fif(%)
A 14 66 51.28+11.93 29.83 + 6.84 18.59 £ 4.40 1.69 +0.32 9.08+1.95 245+53
SEES 2 41 73 55.89+£934%  33.74+7.66* 19.19 + 4.66 1.81+0.36% 9.09 +2.06 22.8+5.2%
a3 4 72 57.21+885%  3532+7.32% 19.06 + 5.02 1.91+0.38* 9.15+2.43 21.9+4.9%
SeEt 4 41 75 58.82£9.93*  36.47+7.27% 18.54 £ 4.61 1.97 +£0.41%* 9.17 £2.56 20.9 +5.6%

F1{i 3.673 4364 0.947 2.869 0.958 2.963
P <0.001 <0.001 0.122 <0.001 0.103 0.011

VE: % BESRES 1 41EE, P<0.05; #: BesgEh 2 dAtkE, P<0.05.

3.4. FEFATTARNE 2 # HFMD £ )LIE P 214 4R Frot s REL 5

RN 5 P, 25 2 I HEMD &) LA ENG YT 77 2 18] I35 2% PE4E A - IL-6 IL-10\ TNF-a /K-
AREZERP<0.05) Aladt—0 i, 5eses 1 41, L6 2 419250 3 4URISEEG 4 4110 e 3R 1 TL-6+
IL-10. TNF-¢a HRZEER, ZRAGIFERE (P <0.05). 525 4 0 IL-6. IL-10. TNF-a /K F /T 525
24, ZREGFER (P =0.027; P=0.019; P=0.026), SZI 3 ZHA IL-6 IL-10. TNF-a /K FE5L5: 2
MK, (HER LRI 2EE (P =0.089; P=0.074; P=0.153),
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Table 5. Detection of inflammatory cytokines in peripheral blood of children with stage 2 HFMD before and after treatment

(Mean £ SD)
%< 5. %5 2 A HFMD 2)L;aTT RIS SMNE M A 5 14 4858 E F 948 M 25 R (Mean + SD)
A A2 4 A6 3 4 SZaG 4 41 A 1A
2 M4 A]
RIEANHIA 7 (n=73) (n=72) (n=75) (n = 66) a P
IL-6 (ng/L) 25.89 + 7.34* 23.74 £ 7.85* 228246934  2828+2.78 6.735 <0.001
IL-10 (ng/L) 39.74 £ 6.46* 37.72 £ 6.39* 35.64£747%  41.83+6.44 2.674 0.015
TNF-a (ng/L) 439 4 0.46* 371 +0.47* 3.64+0.33%# 4.8940.37 2.725 0.013

T F B 1 AHLEL, P<0.05: #: B 2 HHLEL, P<0.05.
4. ig

AT RIMARL WA P 23RN, EEAM NG, BT MEHE. 3 WM,
T BATIRIN BTR . PUREE LR m R I ThRL(3]. FElmRAE A, #Ee  5 AL 25 Y (i
BAY. PUER. PEEBEER . B LIRRSBH, R ZEEMIR AR, FERE3]. HERE & H 5
R EZEVER Sy, WHARRIBA R UmEE. BT RGNS 2R DR 4]. FERLE[TIWT R
W H R A T B A B-D- 1 &) BE I TR WE T Bk — 0 0 i 18 p-HBEIRIR, T 18 B-H HL IR BRIV 2K K Jii
REREGS R, PTG 11 -0k [l e i SO PR Vs 1, I HH R BT AR TR, AHAS R 2 AL DAL 1) g o e 2>
[8]. HFMD J& T8 25 51 2 % WS 2240 J LA G I RAR IS ot R I A2 m] 200 5 3. 55 2 Wi(vh
#2405 20 B LRI RAERER A T2 FVB B LLAL, A mERE . IRt JE Ju WXk R $£15) . LG 7.
HURFEL IS TARMAE RGUZHEIL, PRI RI. XK. 5 R R NEEAE, (BRI HRTT
AEE[5]. AETImARTGST HEMD 5 i MHE 7 T 55 2 ] HFMD I8 Wi A 1k ) L 28 2 im0 E
HRER I ABIGIT (7] A 2 W EAE HFMD (R 4 5 B 25 102800 [ 8 L e DhRE B DR %, 22
fife S Dy e ZRELANPUR FE A2 BT 1155 2 1] HEMD [7) & SR K R 1) 3= EE4E 9]

HFMD ) UANRNAYT 77 RIE S5 R R, AFVEIT 77 2105 2 ) HEMD & LIR R IR T SR A W 2 2%
Fto HRBURTEIRST IR ARG TR R GYT, HFMD B LR AR W] 2 2, Rl 4
BTIREHERERIRTRCRE AR, B)UEEN AR BT ERPURERT, RYRET.
H R T RE R 208 26 2 ) HEMD (iIm PRAEAR, B6E NA Re W1 B PRAR U LI EAE AL % . 28 2 ] HFMD
LR R A AN A 2 B TR R L E A B R R . XS5 EWNAMEE TS IR EEAR—S[10] [11]
[12], INBL LR GB35, VAR RS A5, REEERS 7 1 S 2 40 AN 2 SRR A0 e T8 % b 4
D5 f-(1 TNF-a. IL-10 5 R PESAMIE 7)), X Le i K 71— 0 51 SHUARR 5 M B AR 5 10 RO I R AR
N ARTE R SMsR R, (EEBOmAE . TUARIE RN AR AE, SIHAHRKIARE T kA2, &
TSN AR 5 PR 200 B BT T DL BRI B AR P 9 P8 s R FEE A ) 42 4 i S BEIR BB [ 111 HFMD 8 LR GE 4T3,
MU Ol 2 FOg s e 240, EREMG, T 400K NK 400K O T80 T DI REBE AT IR,
S AT S EAN AN S e R TL o 20 S AN REAT S5 B KO BRI, LRI iEAL B 40, A Bhik
WK Z S5 HUR R [13]. FIRAR SR T RE AL, KB RN TR, SIS,
DS, I S — DI R RAE SR, 72 A K R AR GE MR 7 [11] [14]0 U FLBUR EE 0T IT B 26 2
W HFMD &)L, BpheIGHAE T H R IR T 1L S g A 2 40 J 1 R 2 e, SR
MEE T HERR TR A S5 2 ) HFMD )L T 400 & NK 40 f%s, % HFMD & L4 i %
RED e S A G B D RERRATIRDE , AR LR s B K A 8 PR R 7 ORI . g TR H IR
RITIES 2 1 HFMD )58 )L Th 40 A 40 tb. Th 408/ Te AR ARG TIRT &I &, RUEAKA
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TR, A TEE IR RITH HEMD B8 LR M4 7 80H SR iR T Ig BE I, Th 40/
H4rEe. Th éHEIE’@/Tc M LA 2SI, HEFRIFLG AR L. WIHHRERE . ReE T AL IES 2
) HFMD 8 L se DR 8L I R T H R E I B2 R . X 5RATH B A —2, 247 R
FIRERINEE T . H IR T REAEAE #R A [FLE AR 1 S B R T ML, PR Z5WISE e M R I 20 324k, Rl
PIRR 0 G B T T A R B INMABCR - (B BAFAEM R A e e i, fR ik — Bt

5. &g

g, BORRIAGET, METEG SRR SRS 2 T D B LRI ORI S Th A 3
T, AR H IR O G DO AR FE S 75 A AE AR R B G T WL 5 S5 BT SR I LLEE
LB

IR B X DA TR E B4 R TR RE(Z20170116).
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