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Levels of interleukin-4 and interferon-gamma in the bronchoalveolar lavage fluid of
children with refractory Mycoplasma pneumoniae pneumonia

HUANG Han, ZHONG Li-Li, PENG Li, LI Juan, LIN Lin. Department of Pediatrics, Hunan Provincial People's Hospital ,
Changsha 410005, China ( Zhong L-L, Email: hnzll000@ gmail. com)

Abstract: Objective  To measure levels of interleukin4 (IL4) and interferon-gamma ( INF-y) in the
bronchoalveolar lavage fluid ( BALF) of children with refractory Mycoplasma pneumoniae pneumonia ( RMPP) , and to
investigate changes in local Th1-Th2-type cytokine levels in children with RMPP and their significance. Methods A total
of 42 children with RMPP were divided into atopic (n =11) and non-atopic groups (n =31) according to whether they had
eczema, allergic rhinitis, urticaria, and family history of allergic disease. The study also included a control group of 12
children with bronchial foreign bodies who underwent foreign body removal and were re-examined by fiberoptic
bronchoscopy four weeks later. The different cells in BALF from all children were analyzed, and the levels of L4 and INF-
v in BALF were measured using enzyme-linked immunosorbent assay. Results Compared with the control group, the total
number of cells in BALF from children with RMPP increased significantly (P <0.05), the increase mainly accounted for
by neutrophils (P <0.01), and levels of IL-4 and INF-y in BALF from children with RMPP increased significantly ( P
<0.05). Compared with the control group, levels of IL-4 and INF-y in BALF in the atopic group increased significantly
(P <0.05). The level of INF-y in BALF in the non-atopic group also increased significantly (P <0.05). There were no
significant differences in INF-y/IL4 ratio among all groups (P > 0. 05). Conclusions Significant increase in cell
numbers, especially neutrophils, as well as IL-4 and INF-y levels, can be seen in BALF from children with RMPP | but
there is no change to the INF-y/IL-4 ratio. This indicates a significant local inflammatory response in children with RMPP,
but there is no evidence of Th2-dominated inflammatory response. [ Chin J Contemp Pediatr, 2012, 14(8) ;581 —584 |
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AR B RAIEFE N, il 98 S T4 ( Mycoplasma
pneumoniae , MP') JB&HLXJ I i ) 7 A= il = b2 18 1Ak
EE T HAEEMERT . HRDET MP &Y S
Mg FAE GBI ST, 4 MP Jg e 5 HILIA Thl A1 Th2 7
M TR 2, 45 R B R MP R 5
FAAE TL-5 (Th2 BUANHR R ) 3 Wi % (BT 1.4
(Th2 BIAI PN 5~ ) K INF-y (Thl BIZHHE A5 ) 2K
B AAAFAE SRR S5 H TR 5T 2
Xf ME B B 3 W 5 SR SRR ARSI, B X
Ok B R A UEW TR R A I FE . T EL R
FEEANA] , AL e A0 P 1 20 K- S8 T I, AR
WFFEEHE 2008 4£9 J] 22 2010 4 3 A 1EFebe JLRHE ¥
HRUC A BE O REETE 1 S 5 SCEUAR I ¢ (refractory Myco-
plasma pneumoniae pneumonia, RMPP) & )L i HF 5T Xt
S, K6 ) L il Y 34E 56 T ( bronchoalveolar lavage fluids,
BALF) th4fiffg 27 iy o 14 (INF-y [97KFFE 864753
BRIV EEAE MP G S EIRGE H Th/ Th2 B2 fid P
TR AR K 5
L #BSHE
L1 HARMK

VEFE 2008 4F 9 F] & 2010 4F 3 A EFRBe JLRHE
e AERE R RMPP SR L 42 4], o 55 24 4], %
18 s 4 fe /N 8 DA IR 13 2 1 A A AR
5.5+2.8 % e 2 ~32 d(P2EL 10 d) . AR
AIE B A RIS B O i B SR
SAE SR R RN ZE (11 1)) AR 4R R4 (31 1)) .
[FHATZERR BEAERE S U S 4 J4 )5 52 A HAUY
MYEHRILTC MP JEGL ) 12 B8 L% e, Hoh 5
TH, s Bl A4 2 LD AR LR 6.1 +
3.2 % MIRJLESUEFYIGLEIE 1 A4S H ey
W TERER , Jils B (ARG 1E o, B P TR . P AEAR IR A
B DA R R ) 22 S e i s (R 1 ~2)

&1 RMPPASXRABIL—MARILE

2H 5 1% R AL ()
0~ 4~ T1-~14 (B/%)
Sof IR 2 12 2 6 4 7/5
RMPP £ 42 9 21 12 24/18
¥l 0.175 0.133
P& 0.916 0.715

1.2 NiEktRiE
(1) 7545 5 FHLBF 55 -1 R 5232 W ol 5
(2) A 4 JAPRU I3 MP BLIR IR A 4 45 U

BT (3) AT S B A I B A VR
PRAS; () A LT e WikrE" 3 Wi E & — 4N
RMPP . (D2 HLTE i K FR N R 2R B0 AR 20807 558
G 10 d DL R 2 ) B AR ; 52 18 2
By WU B I 8 T S A L A 9 R
i R, 2 BRI B A i 46 e 3, sk 2 30 g 3oL
AR 1) R P 9 0 5 )8 I I Lo IS8 i 1
S Al N R R I e 1
(ARDS) . AWFFEHAFHILFE K BRI R

£R2 RMPPARNTAHEIL—HEARLLE

W (2) HERCHD) (D)
ZH 5 %k
J : 0~ 4~ 7~14 (B/Z&) (g

Fmitkge 11 3 5 3 6/5 5~32(10)
Aetenith 31 6 16 9 16/15 2 ~28(10)

UGA) i (3.080) (0.028) 60.6

Pl 0.857 0.867 0.499
1.3 FHi&
L3.1 il MPafkie s RIMVIRHOR AL

AT ) 2B S B B0 A MP R S M P A ( H AR+
SERODIA -MYCOII {57 &) o ZhAREMARA, LA
WUy MR MP HUiA 4 45 & DL B3 S 82 0 MP gkt
1.3.2 H%ZAEHEE Frf LR R
TR T 27 4 L B BAA o ARIEAE IS IR
HARIEBLEFE H A Olympus 24 F]4E 7 /) BF-3C40 =
BF-P60 #5414 S0 S B b A T ek, Je itk AR 48
TEAL, PR AR AR TR, 2T 4 S B SIS AR
ARSGE A S N (RE VR0 223 PR A8 > F i B
AR IR LA ) iz A WA b N LB T
), LA 37°C AR K (PR EE/NT 20 kg H BRI
1 ml/kg ARE KT 20 kg & REUGHEVE R 20 mL) 47
SR E YR 3 . BERP LA 13.3 ~ 20 kPa
(100 ~ 150 mm Hg) #1474 LASKIBUHE VEAR A< A K
BT B [ > 40% , T6 RSB 4y YR
AN GLLHNE <20% R SRR A . 55— iR 3G R W
JFAFR A 5 A IR A A A A 5 5 A S A AR
AJGET -80CUKAHIRAE , LA IL4 INF-y £l
1.3.3 @ R e o4 Ui 3G 77 LA 1 G
CHEBRIEPEA s T A0 H B 0N PR i A, 45

A x 10°/mL 75 ; 43 FEHH B0 Uk A 1) 45 R T s
OIWR R, Dhgin - — g g o e e, B 5K iR it
$0200 A0, B 5KR B (E . BUSI 0.5 mL
fF Giemsa ,Gram 4o, IR O N G2ED)

1.3.4 INF-y #o IL4 940 5 =45 BALF 4
WA EET 1.5 mL B % 9, 12000 /min B 0>
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5 min, B B EEBOFRAET - 80°C vkAH . ELISA X
& (R&D /A w]) K IL4 (INF-y, X453 BALF
FRA [ IS £ F (protin, Pr) 5 & BALF i IL4
INF-y #rU{E S BALF 35 & & LU A n S s AR,
PAHERE BALF ¥R PR 25400, %R 0 pg - mL"/ Pr,
1.4 ZitZESH
K SPSS 13.0 Geit i geit=#5rt. 4
AR B G A LR ) R 5 T R F AR + A
M2 (v £5) FR , HAPIES A FORER A F R, %
) 2 LR LSD 3, A8 3 A BoBER HAES:
BRSSP <0.05 2R A gt Lo
2 FR
2.1 RMPP A 5f88%H BALF MK 54547
EXF R4 e, RMPP /8 L BALF 4 fifd & 45,
PERLANAE | bR A LU BT, R A G R
(P <0.05) 5 H o DL rb ok 4 Mt o (P

<0.01) 5 PZE WG TR P A 200 i | 9hk 2 200 L AR e 24 i
Hofl 22 5 o g it m L (P >0.05) , WLk 3,
2.2 IL-4 #0 INF-y Byt il 25 R
2.2.1 RMPP 5 2y 820 INF-y Fo [L4 &% 04 b4
RMPP 4] BALF v INF-y FI IL4 &8 500 R4
BWHDET W, ZERASFE X (P<0.05); #
ZH INF-y/IL4 HAEZE R TCGE T # 2 L (P >0.05)
W4,
2.2.2 RMPP %5 P40 3F 45 7 28 B xF B8 40 INF-
v Fo L4 4-Fegrbdx 3 4{[a] INF-y fl IL4 &5
MZEFAGET (P <0.05) o 54 M4 LA, 1
NPEZL BALF ot INF-y IL4 A 2 Fhi (40 5 P =
0.009,0.006) ;JE4F 0 41 BALF rft INF-y 306 B2
A RETHRE (P =0.040) ,IL4 FTHRHE RIS F
(P =0.0064), 5 AER N E 4 HCEL, 8 1 20
BALF tt INF-y [ IL-4 Y718, (H 22 R g8 i 5
(45 P=0.376,0.192) , #41[H] INF-y/IL4 Hf
2= o it (P =0.391) , WLES,

£3 RMPP A5SxiHRAD BALF M S8R9 ETHALLE (P rsULiaH)

415 BB AR A x108/mL)  EWEAII(% ) WO %) PPN % ) IR %) R A% )
X R 2H 12 0.5(0.4~1.1) 90.8(85.1~94.4) 4.1(3.1~5.7) 1.9(1.1~4.1) 0.3(0~0.9) 1.0(0.5~2.4)
RMPP 2 42 1.7(1.1~2.0) 86.2 (79.1~90.1) 3.4(1.6~4.9) 12.1(1.6~17.8) 0.6(0~1.1) 2.7(1.0~4.2)

U4 32.0 47.0 48.0 15.5 56.5 25.0

P{H 0.022 0.127 0.086 0.003 0.673 0.035

%4 RMPP A58 4 BALF th INF-y.IL4 & INF-
VL4 LR

(x£5)

INF-y L4
215 % INF-y/1L4
(pg - mL1/ Pr) (pg - mL1/ Pr)

X 12 39 +4 60 +12 0.69 +0.08
RMPP 4 42 95 £42 138 59 0.70 +0.09
{4 -2.287 -2.258 -0.102
P{E 0.037 0.042 0.920

A Ay
3 it i

AWFGE % B 5 %] B 20 4 [, RMPP 2 JL BALF
2 PR A I, I D e M 0, 138 MP R
Y| e PR 20 M 7E R B B 4R O , 7E RMPP &
A KRR —EVE R, RMPP gL BALF th |- &
ML TTRE S MP R S50 BRI G e
TS RE K b B, T T SR
R BIBA Koo AN, TE—T L 2P MP BB 5Y
Ho o B MP R 5 A S S WA BIL R 4 e 28400 £ 0
48 ARBFSE R RMPP f8 L BALF v bk 4 200 i Uik
D TR RE S MP Y5 71 S5 R R 1 4

RS HFRIMEA . IEFRI LA R X B BALF H1 INF-y,
IL-4 7 INF-y/IL-4 LLEZRMLLE (v29)

INF-y L4
vl Bk INF-y/IL4
(pg * mL/ Pr) (pg + mL1/ Pr)
X} HE 2R 12 39 +4 60 £12 0.69 +0.08
itk 11 107 +49# 163 +65° 0.66 +0.12
degEnitidl 31 86 +35¢ 120 £43 0.72 +0.06
F A4 4.435 4.803 0.980
P& 0.024 0.019 0.391

a: SXIRALILEL, P <0.05

PEMHI LR A O, A f ik — R, AR,
BALF Fh g R e 40 J 77 43 e A 0 B g 7 8, 45 %)
I BB B — 5. BALF rP i i oy 2 1 ke A
Z<BH, RMPP Jg& gy m -G B ek G 350 A7 Ik B 441 it o 2D K¢
FRPE R 20 R AT, DT 3 B50UR R A S E S
WELE T 46 B2 (Th 46 51) 1953 1k 2 L = B
Th1/Th2 Y G55 [0 225 2K Ay , Th2 TP 347 25 7 I Wity 11
R RSP RIE T EEAEN INFy 3%
F Thl 26 = A, 8 1 R e R 1) 4 i £ 58 5 T4
FEEH Th2 Gt o3 , P8 15 B GS Ia AR A S I
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7 , B s 2R G 1) Th AR A 3o B80S 17 1 %2 2
5 B (g ) A

MP R 5 BILIA T L 72 A A0 i 25 ) F) 200 ffa PR
T332 FRTIA A MIP SR I A 6 F) 3 32 i Pl 2
— o FEXT MP YL S5 INF-y & TL4 7K FAS (LR 5E
i FETEARZ IR RI L. Koh 251 B8 R B, 25
PRI A2 INF-y 7K 800 B AL T ke A8, L4 A IL-
4/ INF-y {EH A BEER T 2 RIS BE 2 ) 8 715, A
Sy MP Ry if Th 75 46 g R T~ 49 43 90 484 o, 4475
Thl/Th2 kB AT fE . TR ER G BT TR, S5
VRN 96 28 LML INF-y IL4 7K 71 5 F % i
Choi 2" 3, MP Jgije 8 )LA5 HAB TC I Ly 3 MP
JE B LIS INFoy IL4 /KFTCH 325 5. A4 0
FEH SN, MP ST INFoy Fl IL4 5545 R R R 1Y
ThEs, Hor INF-y 15 d ikE506 1 IL4 TS5 38 d
AU, R Hy Thi i) Th2 S 6 RN RS

AWFFELE I 5 RMPP 41 L BALF ft INF-y .
TL4 50 B2 3947 0 3 TH 5, INF-y/IL4 Ho i 40
WRLH 2% 3 To S8 2 7 X, 4 7R 76 % 4 8L g
MP 5 LA 4 40 6 3 B M Y S 8 29 4 T (EL R
RETESTH B Hy Thi i) Th2 (B A6 M 17] . 5 7 1 40
BALF t1 INF-y | IL-4 %5 %6f B 21 A5 8. 3% TH i85 5 45 1o
PEAL BALF tft INF-y #0621 B 5 5, (0 1.4 2%
TG S & 4R INF-y/IL4 A 2% 53 650
THF R BRIV S AR R Y e i
TRENA Gt 5 s R HE R R B, 50 B2
B PR L4 B T i A AR R I A S
JE L R INF-y/TL4 POAEA BT R B, A Bt
— I RREA AT B, AT SR 45 4R 7% RMPP
BL INF-y 7K P38 &5, 55 Koh 251 % B 37 J 44 fii
R INF-y 7KV 250f B2 TG 2 S AN ), LR —
D7 AT e« H AT A5 BRAE MP Jg e 5
5051 L3R INF =y 7K B 58 8 F e i 4, A
FEVEHUKRTT T4l RMPP (L, i 7E Koh 45 (1
FE AR BT G 5 175 HEAT IR 5 5 — )5 T < 7
IR G I RE A 2 25 R K, 3 T (o 45 98 114 7T Sk
TFe. % F INF-y/IL4 HC AR Y 45 343 #7, 16 Chu
SV HEAT IS S G SRR T MP ek S B
5 T USRI P S5 BALF H INF-y/1L4 [
(B9 K-SR , T LRIVt (7] — 2 50 v £ i B
INF-y/IL4 HAEIRA AR, ASHFSEH BALF bR
FA TR A1 e iy 2 M 0 i EL AR BN S 3K,
0 L PR T 4 30 BRI B KR, A0 B0 LA 3
S22 WHE VYA YT , TN A E 3 25 WL %K BALF

]

H INF-y/IL4 A Ak, DL B PR B AT 58
INF-y/IL-4 LA 45 5 0] BEA77E Jm R 1% .

M ARBEGE B, RMPP i )L BALF 41 i %5 {2
R, U LA R A L 5 INF-y (T4 K- B i
Th, 0 INF-y/IL4 A G A2 1L, #2278 RMPP 8L
I 728 Jry BB AR AE S N BH 2, {HL % AN RBUE SC RMPP 8L
FEAE Th2 5 = F ) 9E S o

(& % X #]
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