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Expression of Vascular Endothelial Growth Factor and
Hypoxia-Inducible Factor in Airway of Asthma Patients
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Abstract : Vascular endothelial growth factor (VEGF) is one of the most potent inducers
of vascular formation and also increases vascular permeability, which may contribute to
pathogenesis of asthma. Hypoxia—inducible factor (HIF) is enhanced by hypoxic state and
induces VEGF strongly. HIF —2¢ may have strong relationship with VEGF and pathogenesis of
asthma. We evaluated the relationship between VEGF and eosinophils in bronchoalveolar
lavage (BAL) fluid and hyperresponsiveness, obstruction of airway. Also we evaluated the
relationship between VEGF and HIF—2e¢ in asthmatics. BAL fluid and biopsy specimens of
airway was obtained from 28 glucocorticoids free asthmatics and 12 healthy control subjects.
We exmained VEGF levels and eosinophil count from BAL fluid, and HIF —2e le vels and VEGF
levels from biopsy specimen. The VEGE levels were significantly higher in asthmatics than in
control subjects ({’€0.01), and did not correlate with metacholine—hyperresponsiveness and
FEV1. The eosinophil count was correlated with VEGF levels in BAL fluid (r=0.501, P<0.01).
The HIF -2z levels were significantly higher in asthmatics than control subjects (P<0.05).
correlated with VEGF levels (r=0.871, P<0.01). VEGF levels were increased in airway of
asthmatics and correlated with degree of eosinophilic airway inflammation. HIF — 2« le vels were
ncreased in airway of asthmatics. Furthermore, VEGFE levels were significantly correlated with
HIF —2a levels. These findings provide strong evidence that VEGF may play an important role
in the pathogenesis of bronchial asthma and regulated by HIF —2a.

Key Words : Asthma, Bronchoalveolar lavage, Bronchoscopy, Hypoxia—imnducible factor—2e,
Vascular endothelial growth factor.



50

=
rhu

BAANE W7 RGBT A
A ZIEas), T Ea 0 5YOR S
9718 G ATl Fe 719AW 4B AR
NBAR ] RE, FY, GFAEY A8 Tl B
), 7T AT ALY B A E
(goblet celD) & 52, 7121%<) FA Z7h B2
M W 2, A48 Fol Uht /%] T2

Q1 Wsh7F A1 2],

g w9 A e A (vascular endothelial
growth factor, VEGF)T %39 B 58 doHA
vascular permeability factordbilE &2 2ok &

VEGF= ]_Xl— 71—@?‘1— gﬂ—tﬂ}ﬂ O]X]'.J_ ‘%‘%%ﬂ] 54

o A A EZ 2 22 YA E 2 AES A5
SRR Md st Az Balolghs 4
o N ATH3.A). 718X A2 8] {127 ol A

VEG *ié 7}77}9401 e, 71=d
ol Ay Lo 401@} T A 9l

z]a]—-L— A—subunit (HIF_[)))-*J'
AN —subunit(HIF—a) & o]Fo]A 2
om 7 A e VEGF =& Qlar 4y A vt

1.

HIF —@oll& HIF - 1a, HIF—2¢, HIF-32% A7}
A Fgol A AR e fEAel A e ETt
HIF - 1a$} HIF - 20t= B]528F 725 743 Qlem
[9]. in vitrodlA HAFSF 24 5A4E XY
[10]. HIF Zofl&= tH-% HIF - 1eol et 77} o]
FojA gom HIF-2¢0l thellxs B2 A7) o]
o7 QA k. BAY7] WA el A HIF — 205 ol
A FREA B AR HIF-1les= Y 508
=5} gm %M HIF — 1ot A4k
il =, 4

ok ohuet Zé%wi%?i Ao & g3t a o
Hx UoH11]. H2] A5l HIF-1leXdth:
HIF - 227} VEGF 9] promotorel ¥3}&o] ] 73}

BB KRB $24% 15k 2005

= Ae g ATH10-12]. ol e ARER
FolH o} HIF - 207t 71 B4 - A 2] Hele]| £=Q3k
gk ghthar oJakE 4= it

o] A1 71129 VEGF Bd 4Lrt 4k
#HE AT Ak 7=, 7=k Aol
AEA Gobnar, A W}oﬂﬂi HIF —2¢¢] #d 0]

VEGF i3} el ) Qtoln 1w a1k

o o
AlsFet. B A5 American Thoracic Society
Standards for Asthmael o} 7|#A MY o= 7

etk 5 1) /13, A, E5TEY 5ol &
AstaL, 2) 5 WA AR A LS Hol,
3) LA A FEV1 S AT Ho|WA 7| g
A 20%017%¢] FEV1 Y 5715 EolH, 4)

3 Al 7SR AdE Wols FAEol T

O Zpell Al ek A4 ?‘ Al 8 8k
TolA] B 73R 2] SRS deE
= BT} -‘ﬂpr‘ji%@"}oﬂ’ﬂ 12744
Lol 35 N W o} YR 7
AAH2 A BAR 2-agonistd
theophyllines ]'% SFAV ARl Al ke, &

5871792l Beo] 93 on HolE 19 ol
AN PAL QAT QAN 2T ARt
FAgo] glar, W AR WEo] iz AUAE T
Stk BE A Al wel AR ot &
29198 4] QST AEE Al STt



o AR QA A LS

e

A GA A 7 e

51

Table 1. Clinical characteristics of asthmatic and normal control subjects

Asthmatic subjects

Control subjects

(n=28) (n=12)
Age 454 *= 10.7 503 £ 9.8
Sex (M:F) 13:15 7:5
FEV1 (%) 724 = 149 96.7 * 10.8
PC20 methacholine(mg/mL) 6.89 = 4.90 >25

Values are presented as mean * standard deviation.
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Fig. 1. Comparison of VEGF level in bronchoalveolar
lavage fluid. The VEGF levels in asthmatics
were significantly higher than control subjects
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Fig. 2. Immunohistochemical stains of VEGF (A&B) and HIF-2 a(C&D). VEGF levels are expressed
as the area of immunohistochemical staining per submucosal area (A&B). HIF-2a levels are
expressed as the number of positive cells per square millimeter of submucosa (C&D). (A) and

(C) specimens are from control subjects. (B) and (D) specimens are from asthmatics. Arrows

indicate the cells with HIF-2a expression
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Fig. 3. Correlation of VEGF level in bronchoalveolar
lavage fluid with clinical characteristics. (A)
The VEGF levels were not correlated with
metacholine-hyperresponsive of airway. (B) The
VEGF levels were not correlated with FEV1,
neither. (C) There is significant correlation
between eosinophil count and the VEGF levels
in bronchoalveolar lavage fluid.
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Fig. 4. Comparison of HIF-2a expression in bronchial
mucosa. Levels of HIF-2a were expressed as the
number of immunohistochemistry positive cells
per square millimeter of submucosa. There was
significant difference between HIF-2« levels in
asthmatics and in control subjects.
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Fig. 5. Correlation of HIF-2« positive cells with VEGF
expression in bronchial. The HIF-2 « positive
cells per submucosa area were significant
correlated with the VEGF positive area per
submucosa area in asthmatics.
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