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Change of Bronchial Permeability in Patients with Bronchial Asthma

Jeongsil Hwang, M.D., Sinae Kim, M.D., Jungu Kwack, M.D., Myungjae Park, M.D.,
Sootaek Uh, M.D., Yeontae Chung, M.D., Yonghun Kim, M.D. and Choonsik Park, M.D.

Department of Internal Medicine, College of Medicine, Soon Chun Hyang University, Seoul, Korea

To evaluate the effect of damaged bronchial epithelium on epithelial permeability and physiologic
changes of the airway in patients with bronchial asthma, we measured the concentration of protein
and albumin in bronchoalveclar lavage fluid (BALF), the width of intercellular junction and bronchial
hyperreactivity in 22 patients with bronchial asthma and 21 healthy subjects.

The results were as follows:

1) The concentration of protein in BALF from patients with bronchial asthma was higher when
compared with that of normal subjects (2374182 vs 113+78 ug/mL, p<0.05), and the concentration
of albumin was also higher than that of normal subjects (116126 vs 32+88 pg/mL, p<0.05). The
ratio of the concentration of protein in BALF to that in serum was increased in patients with
bronchial asthma when compared with that of normal subjects (0.35+ .0.30 vs 0.16+0,11%, p<0.05).

2) The intercellular junction of bronchial epithelium was widened in 14 of 20 patients with
bronchial asthma, in contrast, 5 of 14 normal subjects (p<0.05). The mean width of intercellular
junction was greater when compared with that of normal subjects (1.71+1.81 vs 0.56+0.85 pm, p<
0.05). The width was well correlated with the ratic of protein in BALF to that of serum (r=0.3226,
p=0,047) when observed in 18 patients with bronchial asthma and 10 patients with normal subjects.

3) The bronchial hyperreactivity, expressed as PC,;, was inversely correlated with the concentra-
tion of protein in BALF (r= —0.3030, p=0.038) in when observed in 18 patients with bronchial asthma
and 19 normal subjects.

4) The width of intercellular junction was well inversely correlated with PCy (r=—0.5006, p=0,
002) when observed in 19 patients with bronchial asthma and 11 patients with normal subjects.

In conclusion, increased permeability and the damage of bronchial epithelium may lead to change
of bronchial hyperreactivity.

: Fo oz Agsglont ubg 71 A4elxE A
A = 712 dFel A3 7= WA e AL Y AT kSl
GE 7|2l F2 el delst e Adelzhs 94
1BARAL Fellole v]aA oA FulEle 7|2 o] dA PubAoz ol FoA T YT,
4% o leukotriene 5ol 2|8 7= FepT o] 4-F0] AZuole B AEol 4Hd &7 0% A

— 164 —



Z|Eoll A& vhe] = f-lo] A3 Ao Yo
Y71 = Akl o B A L7 A 54
oz ¥4 bR T A FA-EH %—FP}
A dofdebd, & ielAl AP RS T =
F3H F 7= vlel] sdsh o] A4, *17“4 %
AZA WAEFel f3te] AP U9F (postcapil-
lary) Wol Al 29 #5¢ 4414 WA 2L A
AFe) 4oz Fage] Fobsta 34 4
3 gro 2 A2 s el 454 - #
Aot At 358 PAske Jl= A
A, =3 AFde] ZAWellA V2R FEE
BHA LY £45 A 7= E 755
Ao} Ao WE zefsiAvt 7= el FFu
< SFAA =0t 52 AE o] 7Ime] EAte R
A 7120 A2 ARFES AT A Aol wiF o]
A A T =sddE dom Arlae A4
Ao 2 Almpg ghAlol A £3] BAHE 470 5
1 Al‘;}‘l)

7184 AAGAANAE 7] 5 Ao Z £4 Y 7=
FAAEY Frhe v w2 FHE o glon 7]
= Aoz &4 Axt 72z dFAe Fa4y
ol Bl A& o Foll A= AT 4{ }314

AAEL AN B A 7|2 A
EWE o) R4 vix e o
715 T o] A=sk Al oy 24 A gel 7= #wl
AT ARBAE dotrr] st 71AR]| AZA A A
W ch ol kiw)e) ex 223 AR E Alele) 744

5 7lE AU4e 24 vlzagie,

2=3
[od

=)

I

A

X

°$L‘ uE

48

A

=

3o
o e
iiﬂ

\1 ohju
olo

chat o Wy
Lo &

A BAps 244]7) oAb FFEEl o Eale] X g
o= uh33kx] o x1<44 A A (status asthmaticus)
A2 A A A 139, o914 HARA 9o g
F 229l om, 9lA AR 715 9 dula
7] ¥ el Qlow qFolly Eat 4 48%9 AH ubS
A 7R o) ke 2ol A2 Aok U
% 8%+ steroid®} aminophylline 3 &,
1574+ aminophyllined A3}t 28 746
A 149 Atolof 73R A 2zAHEE APIH T A1F 2

Table 1. Clincal Characteristics of Patients with
Bronchial Asthma and Normal Subjects

Bronchial Asthma

normal
total ~ IBA*  EBA*  Subject
MF) 100712 5:8 514 1219
(yomrs)  45%20  38%13  42x13 4015
O sy 613 T215 T4%20 8610
(Goevky  T0%15 7013 69+13 869
(g 2r) 1016 0.741.2 1241.8 19.3%7.7

*IBA: Intrinsic Bronchial Asthma
*EBA: Extrinsic Bronchial Asthma
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Fig. 1, Electromicroscopy of bronchial epithelium (x5000). In fig. A,

B

the intercellular junction (indicated by arrow) is widened, but
in fig. B the intercellular junction is well preserved.
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Fig. 2. Correlation between the concentration of pro-
tein in bronchoalveolar lavage fluid (BALF) and
the width of tight junction in 19 patients with
bronchial asthma and 11 normal subjects.
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Table 2. The Concentration of Protein and Albumin
in BAL Fluid from Patients with Bronchial
Asthma and Normal Subjects

Bronchial Asthma

Nox_'mal

Total IBA* EBA  Subject

&?}33 237+182* 2754200 191+155 113+78
Albu-

min  116+126* 109+117 128+148 32488
(zg/ml)

*}%t)‘? 0.354+0.30* 0.38+0.27 0.26+0.19 0.16=+0.11

(/I;Jy 1.71+1.81"  — —  0.56+0.85

**There are no differences between IBA (intrinsic bron-
chial asthma) and EBA (extrinsic bronchial asthma)
in any parameters

*p<0.05 vs normal subject

*ratio means the divided BAL protein by serum protein

tintercellular tight junction
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Fig. 3. Correlation between the ratio of protein in
BALF to serum and the width of tight junction
in 18 patients with bronchial asthma and 10
normal subjects.
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Fig. 4. Correlation between the concentration of pro-
tein in BALF and PC,, in 18 patients with bron-
chial asthma and 19 normal subjects.
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