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Increased vascular endothelial growth factor in children with
acute Mycoplasma pneumoniae pneumonia and wheezing

Young Seo, M.D., Byung Keun Yu, M.D.", Yeon Joung Oh, M.D.", Yoon Lee, M.D."
Young Yoo, M.D.", Ji Tae Choung, M.D.", and Young Yull Koh, M.D."

Department of Pediatrics, College of Medicine, Graduate School, Korea University,
Department of Pediatrics’, Korea University Anam Hospital, Seoul, Korea
Department of Pediatricsf, Seoul National University Hospital, Seoul, Korea

Purpose : Although Mycoplasma pneumoniae (M. pneumoniae) infection can cause wheezing in non-asthmatic children, the
mechanisms of this symptom remain unclear. Vascular endothelial growth factor (VEGF) is a major mediator of angiogenesis
and vascular permeability, and is also known to be elevated in cases of chronic pulmonary disease such as asthma. We
hypothesized that VEGF may increase in children with acute M. pneumoniae pneumonia and wheezing.

Methods : Nine patients with clinical and laboratory evidence of acute M. pneumoniae pneumonia were enlisted from
children admitted to Korea University Hospital. They had had more than one episode of wheezing during the illness, which
was confirmed by a physician; they comprised the wheezer group. The individuals with M. pneumoniae pneumonia without
wheezing were 63 in number, and they comprised the non-wheezer group. Patients with a history of asthma or who had
received asthma medications were excluded. Serum concentrations of VEGF, total IgE, eosinophil cationic protein (ECP), and

peripheral blood eosinophil counts were measured.

Results : The serum VEGF concentrations were higher in the wheezer group (mean=*SD; 650.2-417.9 pg/mL) than in the
non-wheezer group (376.5+356.2 pg/mL, P=0.049). M. pneumoniae antibody (1:1,380 vs. 1:596, P=0.048) and serum total
IgE (591.8 IU/mL vs. 162.2 IU/mL, P=0.032) were higher in the wheezer group than in the non-wheezer group. There were
no differences between the two groups in terms of serum ECP concentration or blood eosinophil count.

Conclusion : In the presence of wheezing, serum VEGF concentrations were higher in the children with M. pneumoniae
pneumonia. This finding suggests that VEGF may associate with wheeze-related symptoms in children with acute M. pneu-
moniae pneumonia. (Korean J Pediatr 2008;51:487-491)
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Table 1. Clinical Characteristics of Two Groups

Wheezer group Non-wheezer group P

(n=9) (n=63) value
Age (yrs)’ 52427 6226 NS
Sex (M/F) 4/5 30/33 NS
Admission days” 6.3£3.8 51%3.1 NS
Antibody titer " 1:1,380 1:596 0.048

‘Mean+SD
Geometric mean.
Abbreviations : NS, not significant; M, male; F, female

P=0.049
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Fig. 1. Serum vascular endothelial growth factor (VEGF) le-
vels in patients with Mycoplasma pneumoniae with presence of
wheezing. Mean values are represented as horizontal bars.

VEGF in mycoplasma pneumonia and wheezing

AtH(Table 2).
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AIAAE RAHr=0.568, P=0.034).
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Table 2. Levels of Total IgE, Blood Eosinophils, Eosinophil
Cationic Protein (ECP) and Vascular Endothelial Growth
Factor (VEGF) in Two Groups

Wheezer group Non-wheezer group P
(n=9) (n=63) value

Serum VEGF 650.2+417.9 376.5+356.2 0.049
(pg/mL)"

Total IgE 591.8 162.2 0.032
IU/mL) " (234.4-1537.8) (41.7-602.6)

Blood eosinophils 263.0 166.5 NS
(L)’ (72.1-503.5) (39.8-331.1)

Serum ECP 22.8 17.4 NS
(ug/L)" (12.4-42.0) (7.81-31.6)

"Mean£SD. "Geometric mean (range of 1 SD)
Abbreviations : NS, not significant

_r=0.568 P=0.034

1:5,120 . L]

1:10,240-

1:2,560

1:1,2804 .

1:640 4

Antimycoplasma antibody titer

1:320 . o

0 T T T T T T 1
200 400 600 800 1000 1200 1400

VEGF concentration (pg/mL)

Fig. 2. The relationship between Mycoplasma pneumoniae
antibody titer and serum vascular endothelial growth factor
(VEGF) concentrations in patients with Mycoplasma pneu-
moniae and wheezing (r=0.568, P=0.034).

- 489 -



Y Seo, BK Yu, YJ Oh, et al.

7 lem A 200003 2003l oo 2006 aHetrlel h

Pol AT, AA vholmBebark APE Yy A A%
2 4o TAuM, Woluh BEEete] BukEE A9t B

9t} mpolFE el Al HHA HEow HY OI L]—E]—L]——E EIR=,
7F uiiAl = A8 geA] dAE FoH,
B 1Y BAE dFe R sl S84 M. pneumoniae 4
o) sl AU 20061 ShaL7IGIA] 2007 Z7hA o] BALE
Ao g 9L E T _/,:7]_ Wz okorr) O]—E Fol=
T 710l HAe] Qo HA4
A AR EH A2 e W
AU e JAA Y Mo s
Folse BF AT el Aestar] wioltt

M. pneumoniae 7+ el 714 G WH-S v ddAlol
ARk 2-35F o]’Fe] Algto] Zg

s

Hog FHEAe WHow

al
21 ) =3 Ml :4;}2 BT A=
@ 7|Eo® 7-109 14 ol At
i FAZFRE 1:640 oo R
*‘GPOiE} ol 7 AFol A/ =okE Lol A= 1d FHel
7] wj el 1:640% @

FEZetent Hdo] Mo ofs}
sh AR FAE ov] & deiA glowB M 12 gl
woll A gaelntt o wWol M. pneumoniae 7¢ AEHE AW
5 M. pneumoniae’t WM 2o WEjAEd] GES S
2 A7 5 Qe 2 ¥ ok} M. pneumoniae 7]
de] A dAY AL A& Aol SAER AAIH
dl, 50989 M. pneumoniae Z&717 Zof FollA 59
e AN i 2L Aeow ehd mayd
A Ao vlolaZelan) ARE He T AL
Az B ol AL,
o8 QAtEC] wolmEFEtan) HHYH F
/g9 WAy BEE 8JAER AL
2wh # oA ECPY IL-4, IL-58F & Alo]
7kl ] EAYTY E IgE w5t =S A9l A
W oEs o] WA B dvka SRk FH g ATl
Y nlolmZelant HY @xte] |WAEAH Ao A IL-49}
IL-4/IFN- 7 & Hl&°] =& 3& ZFW37| = 33t o]2d np
olzEetzvt HFoA ] Th2 #o]E7R] W2 IgE A4 5
7be} edxto] & <= oika 3 B oﬂaloﬂ/qv: A o] Zukg
ulo]lZEekut H oA tzel B3l F
Stk HE B AT ol FolEedA] wlol=
g% F IgE s%5v ¢ ¥ YA M. pneumoniae 790l
IgE A4S A=59S 7HeAS A48 & 5 o

2 AFA HA e AAHo e FHAE A4 0}039‘01]E =

Toha Aol A IgEe] s27t EA UERRTh o= #A wle]
FZehent Aol A AW BTN =S QEAE Xl AT

ol
-
Ak

RS 01
o 2 o

]
ol rl_‘: olX

zril‘i

L
R x

29
,4

P 2oy 2

M 1>
Moy 2

N
o

,,(rr %rlo_ﬁzg

re -
4o
=2

(o
i g oo

kR
O

ﬂi i

g, v}ol

off

N
-

>,

Aveole Axe=g?) B A E VEGE A% o]9d =&
[gEX7} % LA A HAS Aow Azbee) wma

rhinovirus®l Z@ € 71384 A EA A VEGFS] F&7} ol
3 AANA o A deEhd A7 232 agsE o M
pneumoniae #AA= IgE7]' E2 olEY] Aol M= 71HA
B A EZANA Y] REgo] B FEE Ao®E AAE 4 9t
2 AF A Ayt A VEGF %9 M. pneumoniae 3
Azket ou = ARIAAE B} vlo|ZETml H oA
=& FAME wHEde] yle] o A3 8 Aeoletal A7ty
S A7) 93 Ao VEGFF 718k
Ao #AE 5 k. A7 Aoy’ YA Aisln e
g W oolye}, F4 A9 Ars Hgo
A ZAA AEME? VEGE s%9 $718 Bashar glo],
VEGF7} at71%9] w4 95 w3 #H3o] s & + Ak

] rE

= VEGFE #¥ T a71=e 34 95 W8 Al S7tEe] 7]
B Frw Frbet BEE fdstd AW T4 A e
Ao g AzZbE 4 i), aey mfo|ZEekau) Hgo FHEE
AW #471e] doe=r o] W F7ke VEGF s%=7F 9vht
A& E =R R WA H“ﬁﬂr HRst T2 ZoF A7
ko @ olof st A7t ¢ FaEojof 3 Ho|r}

S 2 AT "I sakd AT AEY ECPY sEE
el ol wet folsk Apolzk fIith ¥ ECPe +2 A
2 Bzt A AW FEEe FEAdS wgsitta el e
o, #A wiolzFelant HF Stole} 2] Fhololl A EH ECP
TEE SAT AFAME 2 gho] Aol HF ol o
m o]Zlo] ulo]ZFulaunt Aol HAIw o] 73] A&
e ol Adstdnt”. B AT E slelmZalant HY
o] Rl AT iOMW ECPE Z4sHA F%7] wEol 23
v W3} = 0164% TR 3 Ao gap zole A9

AR Ziog 2 AFoA dEs
oM 4 VEGF %Eﬂ =7 L}E}kkzﬂi, °l

2 A% AoR % 4 A, OF Poleld B B T

A fol dig FAB] BasiHe Aza,

Q of
2 & vlojaBeant APe A A4 Aol gl
Aol Nw WY, TEE 5ol T4 wol Aol WA #
Atk @tk VEGFE: 049 vy 9% 940 Faw oae
kB QT vholmFekant AWM Aol sl Fof
Aol gt ol FH VEGFel 27k Aot A

- 490 -



VEGF&X%, M. pneumoniae ZA7},
T 2 84 IgE & 5% A4

1 A9ae 84 VEGF 5+ 650274179 pg/mL=
B A (376543562 pg/mL) Hrth Al WEREI(P=0.049),
M. pneumoniae FA7I= AW atolA] o EUTH1:1,380 vs.
1:596, P=0.048). ¥4 FIgE 3> AWro] 591.8 IU/mL, vl
gto] 162.2 TU/mL ©lATHP=0.032). F w2 Txdo Tak
S 263.0/ul vs. HIAE T 166.5/ul)9 B4 ECP 5%
(AW :22.8 pg/L vs. BIAWT 174 pg/L)E F23 o7}
gtk AWatold @3 VEGF vX& A7 523 Ao
AE BATHr=0.568, P=0.034).

# = A9 Bl gl okEy ZollA & VEGE
EE vt mEekavt AFel A A BT WAL A= Ao
2 A7 5 Qow, olF Bl gom WA WA fil
W@ 4wl Besle Azad

1) Shehab ZM. Mycoplasma infections. In: Taussig LM, Lan-

dau LI, Le Souef PN, Morgan W], Martinez FD, Sly PD,

editors. Pediatric Respiratory Medicine. St. Louis: Mosby

Co, 1999:737-42.

Waites KB. New concepts of Mycoplasma pneumoniae

infections in children. Pediatr Pulmonol 2003;36:267-78.

Yano T, Ichikawa Y, Komatu S, Arai S, Oizumi K. Asso-

ciation of Mpycoplasma pneumoniae antigen with initial

onset of bronchial asthma. Am ] Respir Crit Care Med
1994;149:1348-53.

Shee CD. Wheeze and Mycoplasma pneumoniae. J] R Soc

Med 2002;95:132-3.

5) Wongtim S, Mogmued S. Methacholine inhalation challenge
in patients with post-Mycoplasma pneumoniae pneumonia.
Asian Pac J Allergy Immunol 1995;13:5-10.

6) Biscardi S, Lorrot M, Marc E, Moulin F, Boutonnat-

Faucher B, Heilbronner C, et al. Mycoplasma pneumoniae

and asthma in children. Clin Infec Dis 2004;38:1341-6.

Hoshino M, Takahashi M, Aoike N. Expression of vascular

endothelial growth factor, basic fibroblast growth factor,

and angiogenin immunoreactivity in asthmatic airways and
its relationship to angiogenesis. J Allergy Clin Immunol
2001;107:295-301.

8) McColley SA, Stellmach V, Boas SR, Jain M, Crawford SE.
Serum vascular endothelial growth factor is elevated in
cystic fibrosis and decreases with treatment of acute pul-
monary exacerbation. Am ] Respir Crit Care Med 2000;161:
1877-80.

2

=

3

o

4

=

7

-

VEGF in mycoplasma pneumonia and wheezing

9) Alatas F, Alatas O, Metintas M, Ozarslan A, Erginel S,

10

11

12

13

14

15

16

17

18

19

20

21

22

- 491 -

=

~

=

=

fa

=

=

~

)

=

=

~

=

Yildirim H. Vascular endothelial growth factor levels in
active pulmonary tuberculosis. Chest 2004;125:2156-9.

Choi SH, Park EY, Jung HL, Shim JW, Kim DS, Park MS,
et al. Serum vascular endothelial growth factor in pediatric
patients with community-acquired pneumonia and pleural
effusion. J Korean Med Sci 2006;21:608-13.

Seo WH, Ahn SH, Kim S]J, Hwang SJ, Park HW, Lee ]S,
et al. An epidemiological study of Mycoplasma pneumoniae
pneumonia in children from 1995 to 2004 in a tertiary hos-
pital in Seoul. Pediatr Allergy Respir Dis(Korea) 2005;
15:53-60.

Hong JY, Nah SY, Nam SG, Choi EH, Park JY, Lee HJ.
Occurrence of Mycoplasma pneumoniae pneumonia in Seoul,
Korea, from 1986 to 1995. J Korean Pediatr Soc 1997;40:
607-13.

Esposito S, Principi N. Asthma in children: are chlamydia
or mycoplasma involved? Paediatr Drugs 2001;3:159-68.
Esposito S, Blasi F, Arosio C, Fioravanti L, Fagetti L,
Droghetti R, et al. Importance of acute Mycoplasma pneu-
moniae and Chlamydia pneumoniae infections in children
with wheezing. Eur Respir J 2000;16:1142-6.

Kraft M, Cassell GH, Henson JE, Watson H, Williamson ],
Marmion BP, et al. Detection of Mycoplasma pneumoniae in
the airways of adults with chronic asthma. Am ] Respir
Crit Care Med 1998;158:998-1001.

Mok JY, Waugh PR, Simpson H. Mycoplasma pneumonia
infection. A follow—up study of 50 children with respiratory
illness. Arch Dis Child 1979;54:506-11.

Yamashita R, Kitahara H, Kanemitsu T, Takeda T, Yama-
guchi S. Eosinophil cationic protein in the sera of patients
with Mycoplasma pneumonia. Pediatr Infec Dis J 1994;13:
379-81.

Koh YY, Park Y, Lee H], Kim CK. Levels of interleukin-2,
interferon- 7, and interleukin-4 in bronchoalveolar lavage
fluid from patients with Mycoplasma pneumonia: implication
of tendency toward increased immunoglobulin E production.
Pediatrics 2001;107:e39.

Esposito S, Droghetti R, Bosis S, Claut L, Marchisio P,
Principi N. Cytokine secretion in children with acute Myco-
plasma pneumoniae infection and wheeze. Pediatr Pulmonol
2002;34:122-7.

Chung HL, Kim SG, Shin IH. The relationship between
serum endothelin (ET)-1 and wheezing status in the
children with Mycoplasma pneumoniae pneumonia. Pediatr
Allergy Immunol 2006;17:285-90.

Psarras S, Volonaki E, Skevaki CL, Xatzipsalti M, Bossios
A, Pratsinis H, et al. Vascular endothelial growth factor-
mediated induction of angiogenesis by human rhinovirus. J
Allergy Clin Immunol 2006;117:291-7.

Nishigaki Y, Fujiuchi S, Yamazaki Y, Matsumoto H, Takeda
A, Fuyjita Y, et al. Increased vascular endothelial growth
factor in acute eosinophilic pneumonia. Eur Respir J 2003;
21:774-8.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


