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TE AL EEARE S ZIEMNSE T ILE M E R G A K457 BT ARG
ASAA)E 40 o IR T 69 %7 . & %0, F10615) ta H 2 4 b A K & U AL A f BB 40 (n=53) 5 ML
20 (n=53), 2 AT HIEACIE T7 A ATEALE ST B IR % F 180697 . R, sPHLm2R & )Lag06 77 3R
A HEL. ERE MR B LELAFIL, RE, AHAENE0FSAA. E45% R(PCT). C
KM% 8 (CRP). & @feit4(WBC). ItJEIFRSLEF(TNF-0). F#HFEJFN-y). @ @i (IL-2).
IL-4. IL-6. IL-107K-F, AR 28 i A7 34w 44 B M T 48 J(Th1/Th2). 57 BORAE B 7, WL 6%
R B G KE R H52.83%. 98.11%, ¥ & T AT B E937.74%. 86.79%(P<0.05), VLILL
B 2h a4 B B R, R AGATIE] . e epkol AR AT . wE BOK IR AT . AR F UK B AT e . WBCAF AT 1A
B BATTRAT 8] #)42 F 24 B AL(P<0.05). 7477 /&, WLIR4A 49 7k SAA. PCT. CRP%m @B F(TNF-o.
IFN-y. IL-2. IL-4. IL-6. IL-10). Th2#mje bt 3K F x4 B 20, IFN-y/IL-4 bt {8 A Th1/Th2rb A8 & F
2t BB LA(P<0.05), Bk, &% Zi2shahis7 )LEmE &R Wi X TR REREL, 351k KR7T K,
T T e & SAAZKF I8 3 Th1/Th24m f B AR X 4a i1 F &34, 2LE B )L LB T ik A,
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Influence of Pidotimod in Adjunctive Therapy on Serum Amyloid A and
Th1/Th2 Cytokine Profiles in Children with Bacterial Infectious Pneumonia
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Abstract The aim of this study was to investigate the efficacy of Pidotimod in adjunctive therapy for chil-
dren with bacterial infectious pneumonia and its influence on SAA (serum amyloid A) and cytokine profiles. Firstly,
106 children with bacterial infectious pneumonia were randomly divided into control group (n=53) and observa-
tion group (n=53). They were given standardized treatment and standardized treatment combined with Pidotimod,
respectively. Next, the therapeutic effect, medication situation, symptom relief time and complications of the two
groups were compared. Finally, the serum levels of SAA, PCT (procalcitonin), CRP (C-reactive protein), WBC
(white blood cell count), TNF-a (tumor necrosis factor-a), [FN-y (interferon-y), IL-2 (interleukin-2), IL-4 (interleu-
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kin-4), IL-6 (interleukin-6), interleukin-10 (IL-10) were measured. Th1/Th2 (helper T cells 1/helper T cells 2) was
detected by flow cytometry. Evaluation of the efficacy showed that the cure rate and total effective rate of the obser-
vation group were seperately 52.83% and 98.11%, which were higher than 37.74% and 86.79% of the control group
(P<0.05). The antibacterial use time, antipyretic time, cough resolution time, wheezing resolution time, lung rales
resolution time, WBC normalization time and total hospitalization time of the observation group were shorter than
those of the control group (P<0.05). After treatment, the serum SAA, PCT, CRP, cytokines (TNF-a, IFN-y, IL-2,
IL-4, IL-6, IL-10) and Th2 cell ratio in the observation group were lower than those in the control group. While the
IFN-y/IL-4 ratio and Th1/Th2 ratio were higher than those of the control group (P<0.05). Meanwhile, pidotimod in
adjunctive therapy for children with bacterial infectious pneumonia can promote the recovery of the disease and im-

prove the clinical efficacy. It can down-regulate the expression levels of serum SAA. It also can change the profile

of cytokines and Th1/Th2 cells, as well as improve the immune function of children.
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T-helper lymphocyte subsets 2; cytokines

L2 20 B P RS s AT LRI R B DAL PR JER e 1
e, DL Gy, B i RGeSy 2 W, Jt A
PRI 8 it 8 R 3 B30 L B R e e o A T 1 3
Rl 2 —M LB B S R G D RE R K B A,
T B R G S IS A AT R LR, P EL N AT e 3R
R I S FLAth I 25 Th B 1T S J AR e SO0E IR BAE
O T UK G P M 28 R R A R J T R EEH], £
TR B BOE M RIER T2 5 T izdis, B2 4
TF-CJ B 2 H(C-reactive protein, CRP). [%45 & Ji
(procalcitonin, PCT)%% i #1 4¢ iE br 28 4 11 WL 22, {H
FoKP- 52 m DR 3 8 %2, A0 A A DA s e 26 5 1 e 1
AP, JERE S I SR B B S E R AR R A
A(serum amyloid A, SAA)UT - RYAE R 2 IEFR E)
M) 32 %E, BFE SR, FLAE B gL v J0 L 2 41
R R GV T S R T v, R IR G R ) 512
Wi 73 = 89T ACHUE VR T B EENME, W
RGN B I W RIEAR E 2 —P. Ak, TR
JRAR AR IE 7T 52 W HLAA S 22 Th e, A B 78 & W,
IS ¢ 5635 A7 WY 5 1) 4 B PE T4 S (helper T cells 1/
helper T cells 2, Th1/Th2) A FH 54 i PF 3 14 2,
X e B e Bl e R A I E LR 2 — 1, L
% SRR — PR A B T, AR SR IR G B 45 A e
DIl N EwIERE T B AHRIEN, ©A 7%
7, FOE AT IR e v T R B B e T e . H
REAE AT 7T 22 4 Hh TR0 PR 0 ¢ s SRS U 38 3 248 e A
TR, A LAIESENL 2 SR ) S 2 T E R o A
B 5% LAAH B R e il 28 58 ) Lo, LE G AL & R 25
HRYT AL S UT 2 SRR BRI, MEE T Hx

bacterial infection; pneumonia; pidotimod; serum amyloid A; T-helper lymphocyte subsets 1;

SAA. Th1/Th24H iV F K AH <20 B [R5 ) 52 i
SR I UL £ B4 ) ) 3 0 B 1 M R K VAR 9T AR
KR REMLA, ABIR 2T M G TR iRt 2% .

1 BRETTE
L1 ZHiRE

Z I CEMRFESE A LRRE) GBI\ R I Xt 41
R G 1 T R 2 AR . (1) B AR FE 1) 1%
WL PR SEIEIR, Q)RR A, T MEIRRE . K
df . LshilE ., il ST S ARAE; 3)E AT
% (white blood cell count, WBC)- A M4k 41 i £+ 1=,
ZJ) ik I 8 43 [ (arterial oxygen partial pressure, PaO,)
B () 2R XA v Ao A S s s S AAE 1 AE (5)
2 ] A ARV I K U A B, ES2~3 KRR
[l — 4 2, K E =107 CFU/mL.
1.2 &R
1.2.1 #hodrfE (DG LEGHEE R G 4 1)
ZWIbRE; (2)FERE5~14%, HAAHERIIHIERE /T, (3)
BILLHFKYBREZ S, AXRJEZT TR =
Fo
122 #AsgE (DEIHRMBRRTNE; QF
e EG ., N M ESEREAThREAN e B) B I
PeRAE O R« B2 A% W IR W TR & (4) %
g L (5) Heft Tt R B  BUL; (6) BT
955 B 1 0 5 (7)A 6 3 P ASE F e 2 1T )
Ho
1.3 —fR&EEH

AW T BRAT S T XA X 4 ER AR B A
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PR R d . EB20174E3 H 2201996 H AFii2
V6 PR A T e BB L1068, LABE LA 7R %4
g A ek FRAH, BEAS3B. A EE AL, B3 14,
222M, FEES~14%, SF1(7.91£1.55) % ; iFE1~14
R, “FI(5.7141.22) K, Ji SR B IS8 == BH M 1R39
1], 5 == BV A 18481 o 1 PR B AR B RE38 M, EEE
1501, XHEZE R, 533341, 22041, Fie5~14%, 114
(7.94+1.59) % ; HFE1~14K, “F5(5.68+1.13)K; i Jii
PR R 522 PR B A LA, =2 B 1 TR 124015 5 1 7
HEFERE: BAE400), FAE136]. PI4LE LI ikt
R, 2 R g 2 E R L(P>0.05).

1.4 RIT .

XTREZH R LZE TREAIRTT: (1) % A fr ik
WA, AR 15 T DA R BRSP4 . T K AR
WA R R T, BRI R IT . (AR
WIEAT CAT ISP AR 20697, SRAS 20 1R 55 77 e 2 Bk
R, SO BURPUE AT PUR SRS . W
SHTEN BRZHBER b, 45T VT 2 SEAE R R 4 T
H 2575 PR 7, [ 24517 H20030225, Hi%: 2 g:0.4 g)
CUR, 0.4 g/ik, 2IR/IK, ESEH 2528 502 &) LR TE
RS,

1.5 MEIEIR

()M 5E I 3 P 20 58 L0 T 25 0 4 FH B 1)
FER BRI CR A W0k, Wit 2. Bl ) T4 A8 e )
WBCHE H I} [H]. SERER E . (2)¥677 /T &6 I7 2
J&, R BEE K4 mLT70.2 mLAT R4 B2
PUEEE A, SR T Ficoll 5 F5 15 B 25 /00 ik 43 B 411 J fL B
MZA i (peripheral blood mononuclear cell, PBMC),
B N2 mL 10%i 45 1L iERPMI 164035 77 W, 1 %
PBMC# J¥ %1.0x10°//mL. 4 % FLPBMC & #i 1
mLZE2MEEFRALA, F IS0 pug/mL ¥ i (phorbol-
12-myristate-13-acetate, PMA). 750 pug/L& T 2 &
(ionomycin) A &2 1 pg/L BFA, 37 °CH57%4 ho 3RHL4H
JfL 2 ) g S R S SRS A, B NFITC-/ BR AT A
CD4mAb IgG IR, &3 I %4 120 min, 2R 510
200 pL Cytofix/Cytopermifi T-4 °CF ##E 20 min

] 52, BeidkH AT AR T 4. 4l I AN APC-an-
ti-IL-4 PA & PE-cy7-anti-IFN-y, 4 °Ci# )¢ {£ 7720 min.
K FlPerm/Washi 1 mL LA & PBS4) 7l BE B 1K 5, K
F1300 uL PBSIA R H 2, 24 hy FI i 2040 i 43 B 4SOk
MAREMTh Th24H M vh-%. S IEFIK 2 mL, K
IE(4 °C)LA3 000 r/minf > 10 minZy & M35, A H
T A 56 't Z AT 0 5 LIS PCT, SR FH 1 BBk 4 28 L
Bff 7% (enzyme-linked immunosorbent assay, ELISA)l
JEMIESAA. CRP. MBI A FEIKF-a(tumor necrosis
factor-a, TNF-a). T & -y(interferon-y, IFN-y). H
MM A 2(interleukin-2, IL-2). FH 44 % 4(inter-
leukin-4, IL-4). E41/r K 6(interleukin-6, IL-6).
9 480 i1/~ 2% 10(interleukin-10)7KF, i+ %L IFN-y/IL-4
(LAY -
1.6 JrtRE

ZIRSCRR[O1W 2 T Rb it . P2 MRIRIR & O
, S TUGAER . A J SE56 = AG B IR IR .
B R EEARE 2R FVa L, WAREIR . A AE R
043 B A3 %, % TR £ 48 b B R 00 B I I
o HR RKIN WA BTk, IS 1) g
AN o JoRk: SR 253K JERE R N 5 5T R E
W, F I FRAR T S . THEIRIT B E RUOR=(%
T+ A )/ B $0x100%
1.7 SitEaH

K FISPSS 22.040 1 5 # A+ 34T Gt i1 2 43 #

THE TR DL E 28 2(%) R R, S RO R 5%,
S5O TORER I RRFI A 565 T B BORE DAY Bl bR o 2
(es)Fow, 2R BB ST R A A 56, 41 N IR 9T R
JG LA T A L 5, LLP<0.05 2 77 G it

Suflis:i3

S

paicis

iz a3

2 #HR
2.1 AR )LIBKRITIELE

MR B LIBIT R R, BE R R TR
A, HIE R ZE A Gt 8 X (0=4.006. (*=7.629,
P<0.05)(%1).

&1 MEB)LIEKRTTIELE

Table 1 Comparison of clinical efficacies of children between the two groups

il 1144 Py B a2 TR ISEER e
Group Cases Cure Markedly effective Effective Ineffective Total effective
Observation group 53 28 (52.83%) 19 (35.85%) 5(9.43%) 1 (1.89%) 52 (98.11%)

Control group 53 20 (37.74%)

16 (30.19%)

10 (18.87%) 7(13.21%) 46 (86.79%)
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22 MERILINEAYER. EREERE RE
BB [E] Bl 35
W 5% 41 70 A 24 0 1 A P s i) A 0 HELZE 448, IR
F2 0TI 3¢ S B [T I D S B Y [T R A=
IR A] . WBCE H I [H] B e A B i R) 44 96 - %o L 4
e 8 Giit 2 (P<0.05)(K2).
2.3 MEEJLATTEIIRSAA. CRP, PCT/KELELER
RITRTPZLE JLIISAA. CRP. PCT/KF-EL#%,
Z BTG AT 2 L(P<0.05); W62/ fa, W4k
W FEAR AP BETT BT BEAR, HOW SR R T ) B
H, 2RI g L(P<0.05)(%3).
2.4 PHLEE)LATTEIRETh/Th2¢RAaIl BEEL 5L 5
YEIT R, WZHELAIThT. Th2 5 B A2 Th1/Th2
FL 2 B L4 it %5 X (P>0.05); 697 J5 Th1y
HRT TR, (HA R ZRARE (P>0.05); B4 Th2

¥ 38 2 AR, B SR T % B 2H.(P<0.05); P4
Th1/Th2 bt A 25 F i, HLW 8240 B 2% & T X iR 41
(P<0.05)(F4. E1A1E2).
2.5 RAZE/LATTRIEAMREFIEE R
YBITHT, WAL S TNE-a. IFN-y. IL-2. IL-4.
IL-6. IL-107K°F }2 IEN-y/IL-4 tb 14 % # ¥ T 481t
2 E U(P>0.05); 1697 )5, P MIETNF-0. IFN-y,
IL-2. IL-4. IL-6+ IL-107K-F35F#MK, H AR T
X B8 20 (P<0.05); 5 4LIFN-y/IL-4 tb A 35 7, HoW
S i T PR AL(P<0.05)(385)
2.6 MARB/ITRRENSH AL
PR L TR M. BBk E. WEHI
(1.89%)11575, A WHABA R S, % REZH2IIRTS, 145142
FE£ I /B, AN R SR NS.66%. PEZELIAIAN RSB K:
AR AR, 2R G043 L (7=1.056, P=0.304>0.05).

#2 MABILMELGYER. EREERE & ERFE L

Table 2 Comparison of antimicrobial use, recovery of symptoms and signs, and length of

hospital stay between the two groups

B gE| MEEH (n=53) R4 (n=53) »
Items Observation group (n=53) Control group (n=53)
Time of antimicrobial use 8.03+3.12 9.41£3.39 2.181 0.031
Fever clearance time 2.55+0.31 3.16+0.59 6.663 0.000
The disappearance time of cough 4.93£1.62 6.56=1.94 4.695 0.000
The disappearance time of wheezing 4.95+1.65 6.64+2.01 4.731 0.000
The disappearance time of lung rales 6.12+2.33 7.48+2.79 2.724 0.008
WBC normal time 4.15+1.06 5.27+1.42 4.601 0.000
Hospital stay 8.14+2.12 10.66+2.71 5.332 0.000
*3 FAR)LATTRIESAA. CRP. PCT/KFLLE
Table 3 Comparison of SAA, CRP and PCT levels before and after treatment of
children between the two groups
i H eS| MEELH (n=53) Xt fE 4 (n=53) »
Items Types Observation group (n=53) Control group (n=53)
SAA /mg-L"! Before treatment 223.16+79.47 218.95+75.44 0.280 0.780
After treatment 12.23+3.44 24.78+7.64 10.904 0.000
t 19.305 18.642
P 0.000 0.000
CRP /mg'L" Before treatment 40.21+£8.95 39.72+8.86 0.283 0.777
After treatment 5.01£0.62 9.21+1.01 25.800 0.000
t 28.564 24.908
P 0.000 0.000
PCT /ng'L™" Before treatment 2.71£0.52 2.62+0.51 0.579 0.564
After treatment 0.11£0.03 0.52+0.13 22.372 0.000
t 15.972 29.048
P 0.000 0.000
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Table 4 Comparison of the proportion of Th1/Th2 cell subsets between two groups of

children before and after treatment

iH Byl WEELH (n=53) Xt R 41(n=53) ) »

Items Types Observation group (n=53) Control group (n=53)

Thl /% Before treatment 14.12+3.59 14.23+3.61 0.157 0.875
After treatment 12.23£3.24 13.05£3.41 1.269 0.207
t 2.845 1.730
P 0.005 0.087

Th2 /% Before treatment 6.14£1.96 6.09+1.88 0.134 0.894
After treatment 3.79+0.98 4.54+1.82 2.641 0.009
t 7.807 4312
P 0.000 0.000

Th1/Th2 Before treatment 2.30+0.35 2.34+0.37 0.572 0.569
After treatment 3.23+0.59 2.87+0.46 3.503 0.001
t 9.869 6.536
P 0.000 0.000

Before treatment

Control
group

Observation
group

.y

100 100 104 10°

10 10!
—> FSC

SSC

———— SSC
00, 0
=%
s
3
2
2
2

After treatment

102 103, 104, 410°

FSC
AT 7] £ (FSC)AI ) £ (SSCY MU G i = 18], 2B AL B VY7 A . J5 Th 240 SERE A LLfl; HELK P99 Th1 40 .
Scatter plots are constructed with forward angle (FSC) and side angle (SSC) scattered light, and the proportion of Thl cell subsets before and after

treatment in the two groups of patients is analyzed; Th1 cells are shown in the box.
Bl AER)LATEIETh 4L BEEL 5] 534 SR A

Fig.1 Analysis strategy of the proportion of Thl cell subsets in two groups of children before and after treatment
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Before treatment

Control
group

Observation

After treatment

lp3
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10°

100105
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LATIT ) £ (FSC)AMIN 1] £ (SSC) B Ve Ay 12 B P, S T PR ALIE V6T R« 5 Th1 40 E R () LL5); HEZR N A Th24H A -
Scatter plots are constructed with forward angle (FSC) and side angle (SSC) scattered light, and the proportion of Thl cell subsets before and after

10

treatment in the two groups of patients is analyzed; Th2 cells are shown in the box.
E2 PRLERBILIATTHIFETh2 20 B L 51 53 A SR G

Fig.2 Analysis strategy of the proportion of Th2 cell subsets in two groups of children before and after treatment

I PRAE FE 2 B, 20 A1 12k e o R ) LAt o £ £
TR DR IARIL R, N9 S B Th e I 7T BE 5 5
1 ROR AN R B 2R A B VA R, L2 35
Ml — P N LA B o % T 75 o ) e 4 R
IR, JE TR AL s T R, RN GE NI
TRORI 20 10 S T e, R 7R S R A TR R S R g S
o BANEE T LA AR SN FT R, %25 B g R
VS R P R A LR N A S B, REE SR BN T4
MO G TE . 404k, ( 2EThah R B ) R I8, i $2
LR R IR R gl R Dy e, 3G R LA R BT 0. &
AREFTRY], VL2 S48 56 B PTG RN, B 7]
T 0 ) P PR 6 4 (1) 24 A e e R, e o 9 A
“F-x(nuclear factor-«B, NF-kB) L K& %% 57 4 ff 4 5
5T B 1/2(extracellular signal-regulated kinase
1/2, ERK 1/2)% M 47 il AH < 40 B 0, 38 n 1 5 B R
A NKA MRS EWRAE ), KA o
PRGN, 2 51 -9 I oA BAE SRR R
M gkAb, UG 2 SR AT iE AL AMACS, 5 ST E
MIGTE, BTz R EAY. BT )LE
(1) B B R DRE AR K B R, AR 40 T Ik e 1 a5

i JE B S gene AR, R E 1 R AT
AT ae N, AR TR RS . e A T
Z SR R DR A Bh T . R
ST IR, KPR GE S B g ) LB I L 2 52
TG A% 1R Y5 A T 9bk E 40 AR 0 AR DA B A S 41 i TR
FRIE, TG 58 LB R RE ), 1R IR IT AR
PRI K%, BRI T AR 24510 Ri A
WEFE, AW FE0F 40 BRI G P M 98 i) LEE o5 BV6 97 1Y)
[FIES, A UL 2 24840 Bhia T, 45 R EoR, MEH M)
P2 T S AT R A R0t HRZH B R T 151 (52.83% s
37.74%, 98.11% vs 86.79%; P<0.05). [A] i, SR 1A
AIEH BB (0], WBCE W B[] J A3 Bt B[] 35 4500 R
ZH 45 52.(P<0.05). $&7~ UT 22 S48 (1) )37 FH m] e 55 A
TR, G 8. TR SR, WA
S35 B B 25 48 FH I TE] DR (8.03+3.12) K, ot iR 4H
(10.21£3.39) K465 T 1.38°K, 4l R H G it %=
X (P<0.05), 5 H B EMR R IEFE AR 128
VL 2 S48 1) B FH AT B B T4 B A2, kb BB 24
YIRS FH, S0l FLEIAE F At 25 B B e X
ARRMNG RN, BAERA R RN EZE R TR
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Table 5 Comparison of cytokine profiles between two groups of children before and after treatment

i H 251 WEZAH (n=53) Ko} HE2H (n=53) , »

Items Types Observation group (n=53) Control group (n=53)

TNF-a /ng-L"! Before treatment 9.02+1.19 8.94+1.13 0.355 0.723
After treatment 4.53+1.02 5.43+1.32 3.928 0.000
t 20.856 14.706
P 0.000 0.000

IFN-y /ng'L™" Before treatment 8.02+1.96 7.95+1.83 0.190 0.850
After treatment 3.74+1.02 4.26x1.15 2.463 0.015
t 14.102 12.429
P 0.000 0.000

IL-2 /ng'L! Before treatment 5.69+1.57 5.53+1.52 0.533 0.595
After treatment 3.44+0.55 4.21+0.64 6.643 0.000
t 9.846 5.827
P 0.000 0.000

IL-4 /ng'L! Before treatment 9.58+1.17 9.43+1.12 0.674 0.502
After treatment 3.42+1.04 4.31£1.06 3.873 0.000
t 28.648 24.171
P 0.000 0.000

IL-6 /ng'L! Before treatment ~ 33.49+8.02 32.65+7.49 0.557 0.578
After treatment 10.17+1.04 14.01£2.12 11.839 0.000
t 20.993 17.433
P 0.000 0.000

IL-10 /ng'L" Before treatment ~ 44.52+8.03 42.96+7.79 1.015 0.312
After treatment 14.65+2.55 20.13+3.14 9.863 0.000
t 25.810 19.788
P 0.000 0.000

IFN-y/ng-L™ Before treatment 0.84+0.21 0.83+0.20 0.251 0.802
After treatment 1.09+0.25 0.99+0.22 2.186 0.031
t 5.574 3.590
P 0.000 0.000

25 (P>0.05), (H LS4 2 PR 34, X 505
BT B 240168 FH B T 45 5 25 DDA 5K

N 2D PR T UT 2 B4 %oF 20 1 J e M iy % i
JURIIEIT R RS, ASHF 70— DR 7 SAA K AH
KRFERN T2, Hd, CRP. PCTE M Z WA
TESE, HC7EAN B 3 S5 oL 2 mT B B,
H 5 2R B R 0 1) R A T e VA B A B ) o)
RIS, SAATE ZPE B A8 M 2 RAS . TICJORE ¥
RN RGN R ERIE, WL
A, PRI, IR AT S TA R AT, Amn
HEN AW, PR LR TT AT MIESAA.
PCT. CRP#JALT mRIBARAS, 16728 i 2 3538
3B IR R B, 1T WS 2E IR T B R Bkt HE 4 B Dy B
E(P<0.05). #27RIT 2 BEMEABIVR YT )L 2 4H 1R J2E e

P 98 58 AT T4 S M. o S e Th e & 4
A UHE S 4 B R YL R S B 521 B LR [, 1T Thi
2 FHTh2 48 B S AF O 98 ik IR 1 R i 75 1% 0 A2 R
EEEEAERY, (5 IEEABRSET, YLAARRTh/
Th2Zf fu b TP HPIRES, A0 B I e )5 7] 5 3 Thi
YT A [ Th2 4 V2 %, B R Th2ft N & A . A
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