Tuberculosis and Respiratory Diseases A% 9 $3&714%, Vol 49, No. 1, Jul, 2000

O A0

TiO.2 X8 WA A 712 AT F23
d=0]] )3 Dexamethasone®] &=}

= Abstract =

The Effect of Dexamethasone on Airway Goblet Cell Hyperplasia
and Inflammation in TiO,-Treated Sprague-Dawley Rats

Gune-ll Lim, M.D., Do Jin Kim, M.D., Choon Sik Park, M.D.

Department of Internal Medicine, College of Medicine,
Soonchunhyang University, Seoul, Korea

Backgrounds : The pathophysiology of chronic airflow ebstruction, such as bronchial asthma, s characterized
by mucus hypersecretion, goblet cell hyperplasia(GCH), smooth muscle hypertrophy, and inflammatory cells in-
filtration. In fatal asthma patients, one distinct findings is mucus hypersecretion due to GCH. However, the
mechanisims of GCH in these hypersecretory diseases remain still unknown. In this study, a rat model was rap-
idly induced with GCH by instillation of TiO, intratracheally. We intend to confirm GCH and association of con-
comitant inflammatory cells infiltration and to observe the effect of potent antiinflammatory agent, that is
dexamethasone, on GCH with inflammatory cells.

Methods : Twenty-one 8-weeks—old male Sprague-Dawley rats were divided into three groups. Endotoxin~
free water was instilled intratracheally in group 1(control) ; TiO, was instilled in the group 2 ; and dexametha-
sone was injected intraperitoneally to group 3 before TiO, instillation. After 120 hours, all rats were sacrificed,
and trachea, bronchi, and lungs were resected respectively. These tissues were made as paraffin blocks and
stained as PAS for goblet cells and Luna stain for eosinophils. We calculated the ratio of goblet cell to
respiratory epithelium and number of infiltrated eosinophils from each tissue.
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Results : (1) Fraction of goblet cells was significantly increased in group 2 than in group 1 in the trachea and
in the main bronchus. (10.19+£11.33% vs 4.09 +8.28%, p<<0.01 and 34.09 +23.91% vs 3.61 +4.84%, p<0.01,
respectively). (2) Eosinophils were significantly increased in the airway of group 2 than that of group 1. (543
+3.84% vs 0.17 +£0.47 in trachea and 47.71 £16.91 vs 2.71 £1.96 in main bronchi). (3) There was a positive
correlation between goblet cells and eosinophils(r=0.719, p=0.001). (4) There was significant difference in
the decrease of goblet cells after dexamethasone injection between group 2 and group 3 (p<<0.01). Also, infil-
tration of ecsinophils was suppressed by dexamethasone.

Conclusion : We made an animal model of TiOyinduced goblet cell hyperplasia. GCH was observed mainly in
the main bronchi with concomitant eosinophilic infiltration. Both goblet cell hyperplasia and eosinophilic infiltra-
tion were suppressed by dexamethasone. This animal model may serve as a useful tool In understanding of the
mechanism of GCH in chronic airway diseases. { Tuberculosis and Respiratory Diseases 2000, 49 : 37-48)
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Fig. 1. Protocol of study.
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Fig. 2. Main bronchus in the control group. Gob-
let cells are rarely seen on PAS stain( x
100).

Fig. 3. Light photomicrograph of rat main bron-
chial epithelium after intratracheal instil-
lation of TiO, This photo was stained
with PAS to identify goblet cells( x400).
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Fig. 4. Light photomicrograph of main bronchus
was stained with PAS after injection of
TiO, and dexamethasone. The number of
goblet cells was suppressed by dexameth-
asone ( X 200).

Fig. 5. Light photomicrograph of intrapulmonary
bronchiole was stained with PAS(x100)
after intratracheal instillation of TiO, In
bronchiole, number of goblet cells was
slightly increased.
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Table 1. Goblet cell and epithelial cell number in the trachea

Goblet cell number Epithelial cell Goblet cell/
(cells/mm) number(cells/mm) Epithelial cell( %}
group 1 10.88 £3.81 265.9+20.01 4.09+8.28
group 2 27.27 £6.65 267.6 +24.84 10.19+11.33
group 3 16.04 +8.01 241.8+46.08 6.63+£11.13
*Values are mean +SEM,
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Table 2. Goblet cell and epithelial cell number in the main bronchus

Goblet cell number Epithelial cell Goblet cell/
(cells/mm) number(cells/mm) Epithelial cell( %)

group 1 9.49+3.49 267.9+15.48 3.61+4.84

group 2 86.15+21.35 253.7£27.58 34.09+23.91

group 3 30.45+15.98 272.4+35.96 11.18+10.87

* Values are mean £ SEM.
I A A7) ARBAE 1% A9 r=0.719 HYALe 3.87) Az A vidM e vzt &
2 ool ARTAE R (p=0.001)(Fig. 9). }Qb Ao Aeldht}. olajat vlAME Z7be] 9

[¢]

5. HHMMIZSA] ol AT Z20]| clEl Dexametha-

sonel| §£0{ &7}

7ol A o] iR 2418 dexamethasone & %o
3 F(3F) A 6.63+11.13% 2 TiO, FYF(2
)2 10.19+11.33% B} wiAN 27} a3k A
kS B th(Table 1).

F71gA A9 A EZAL  dexamethasone
& Fo% F(3F)olA 11.18+10.87% = 279
34.09 £23.91% ol Biste] vidAEe] o] ofn]

A ZaEe BASETHP <0.01)(Table 2).

A 71 ER M e ai Al B8 AT 3700 A
0.12 22] 0.3 Haf ufdMEe] 2gAo] oAy
= A%s 1Yo

>0

Ti0,9} Dexamethasone-g Fold 3ZojA] FAH
7o gL 7|FA 0.14+0.38, F7|EAA 1.
00+ 2.65, Aj71FAA 0.61 £1.542 TiO, W& F
o3l 2:2(5.43+10.2, 47.71+£44.75 11.16+16.
64) 0 vl SJu A A= AHp<0.05) (Fig. 8).

DAZIEA A S Tk S BAo2 AR @
Aol g Flme] BAE FAA 4o weaee
oJishT = £ *= 93

2 7kedH

71 BAAA Lol = FFY, B Fod o)
= g 7B gl gk whE o2 RuEn
EE??} A 7= et AgkEo] Frhdel ¥EA A
0} Nagait?® FollA #Hlzu] AHAEAA oAl
2o AAH olgA AL Fefstd 2 2 3sieHA
el 2 Bustch B o]2d Hd A MEE o
9] congenital cystic adenomatous malformation
AHE 2 5 Ik BT olee o34 B
13L& 71=9] /¥ (remodelling) 2} #&=|o] 7]
=9 u7hely vatg EeBn.
2 dFoMe BT 22 rIRdge 3 7
A2z FEE vl Ee] g 4
=g FadE A7) A Fd FEEY
titanium dioxide(Ti0,) & 71%& 53 7|= o &
040}04 F2 F/18A0NA AT Y= F
23& e Tio, 7‘°‘*l AAAIES) e
et A A e @ o
TiO.7} *4ulA 9] 2*‘Eﬂ*— H3E e on
gt gy marijuana g, oiEPEAY E4
2, AERATE AFFE =24 T2 7,
71BA 5o 29 71=dA FelekA widAl xS
7V E7 sk ey, 843848 AxH(PAF)
5 Fs A Fdx 22oz IL-47F #9Y
A AT BAAE 3P go] Tz 7%
A 74 Zioh. olefgh 7k il e] sl 2
e Aol AT A 54 295 4T 7
=7re) AgulH o] AEEHA zlolof o o oA

rir olN

N
- —

'i)l

— 43 —



— G. L. Lim, et al —

Zo}.

Burger$-22 #xAHo)A] aldAERe ofF
& A=d o 2= o|Fge] whgol sz
AR Hihsel 5448 F/HIT] A3 AR
Ak Busgirt. Kyonod'*e TiO & 7184
W 7ol & 7|melixe) 228 BEG st v Al
9] o]BA (metaplasia)& HU8IARL, ©]2{g o
el Ade] TiO.o] el oe Buaigl
t}. DabbaghS®& 7|=4alAwolAl WA E2 9]
Eike IL-40] oFA fEge Husiyry. 2e,

/K

X o
P o

e

ob2] WA E 220 v Hejale] F)Ae BRue)

o},

NagaiE® 557] Ao oA s E29] o8
d& HQl Fo] oA FTELS eVl Ho WYz
Heta ArE e Ao £89) FEE wldAE
7b Eited gz, #HEd] FAl(mucin) & £H]s}
AT 2 AV FgABEA B} FH| F

e olES THSIY, olyAdE udAEA
HE Ry FHL 7o) AuAE

Y §F2> oo dAE T ¥R WsEY &

Aol Bulg whld, x4, £8, guds S

AET o] F FAlL A A 1WA 2% & A

Ié‘W“P FY4E At g 7|x Al Fast
oL Bl RBule 387] 9% HR4dA sukEe
Ao, §4, Y=}, 7t ti7] L8l FEulE ¢
o713 3 FASHAY Aol A A= AkA diAL
E-o] Arachidonic acid 7148 £3] 387 A4
FEoA FAle] HEuE fdge] RuEHIR®, 1 9
dz Vz2FE FARYE Ak 71de a4
¥-F= viAHA T, EHYHTo] xErkn BHaHlch
FEATHE X OER AFA G4
= gAgol Bt Lous'"& PAFI} viAkA|
¥ol 34& /e /A 34 2d(MUCS) &
FEFE Hustnh. Fale giHe 2Agoez 7
= A7t FEER%, sFAF] F7HEEA T 3
829 whee BAgE A8 7=y FolHo
23 A wm 3 FagA Apdel ol2ed Y

o

£ J¥8g/E TiOE FYUF oA 7= &
T9] Agol F7II T 718 A&2 E"“:rl -
o} WM E FAe] ARTAE uide Ao #
Z=9ir}. Blythgo] o @l zhatd FHoA Al
Y3 7| BAHE A Fo A ozl v ZA 74
Z7Vera R, A Al BH*MIE% e
Bt ®, s Al Ee] FAlo] Tkt & olF 7]
T EF% A% d94¢] dv A2 AN
Saetta’s* TH718A 97 7=
A FAAe] T2r)ze] 2 A BlFAA
FZe) AL 7 STkt AT, i /‘ﬂi
CD45+ M EF 2] GEAEE oA 571He
At SurTPE ARt FgelA %‘Q"El&ﬁ
*}*"“?l' Aol af= 71w Aeskeld ALP R AL

ok BatollAl Hole 4] Aarhs g8 4T
7]’ Z7He 2788 Bo FEge] 7=gEY 7]1de]
A gz e RSty

H Oﬂ?oﬂ/ﬁ Tlozoﬂ 9,]8}] _T',}?‘ﬂ/ﬂ% HHAI—,{—“EQ}- ;':]
5 A9 5 723 d9EA¢) dexametha-
sone FHAl foshA AAEE wEHAT. =
AR AEYE Ak steroide] adke o
Axpeo] o Big A HA)8lych Lundgren
T FAT AHER 29 F By vlAIE
2 Ao] dexamethasoned] 28l AA|FL B0
o, Blyth$49& allergene 7|3hilz shEzlo=s
FYo 2 wiNES} HEAEE
B9, I 289 Respiratory syncytial virus 2
de $58 w A Ee] Balo]l 2713 AZAE
<] Z717F BEE 5, dexamethasone FoA] -2
A WA} AEe Badtgul?. RogersE-#
% glucocorticotd 7} gal o) o9& #Hol =g
A 2218 AgHe B slgt). Boschettos®
< Foll Eaw g438 AR F GFHE Fo &
Z1% W gAko] ujZo] Z7}51951 dexamethasone
& FoA B9 FEo] FAaEE Husi. ol
3} Glucocorticoids ] sjAFAIE A Aol 714

P

=z, (e}
“o"}b]"i 7

k=
s

B}

> 2
oy

murine 28L 9



~ The effect of dexamethasone on airway goblet cell hyperplasia —

ku

% EF 5l 1 AdgozRE 49 ajE
JAsELY, FHA s]AErRlolu allergen
T 8 5349 e JAgTa gEA 9l
EV? Steroide T3 SAR9] 2pA S dogie A
o2 dejA U widA et SR F% cortico-
steroid o] & A5 7ido] # AEE BMe
HEskA] 229, indomethaciniof & wjAbA o)
F7t ZAaE Ao & ¥ steroide] gupy} REA
O.Z prostaglandin®] 24Xl Jare wjHo = /)
HAoka AAZICE E3, ol e FH 2o
IL-5 8¢} dexamethasoneg Z}Z+ FEoJA] IL-5
| FodFolld SAR 57 ZAEHAT oA £
= ®gro] glu, dexamethasone Fo]A] BARNES
Wl 57l o) zkaslo] dexamethasone]
Y A o3 uissE Aol opym #H
o] Ao g o AZI}SE,
2 TiO,Z W9 7| 23 F4s 2

)

L2 go (o
o\‘

do

oq’

;?%

for %0‘\*}2»

o= Py
=
9
3]
=)

lo l‘.?l’«o

|

24 F9

2 59 el SIS HgHol 2z F vl
A s £ Bae] Ago] SUE. of B
DAE PAE F7PE 388 TAT S9f we

H

FEBAE B TiOof ofgh w3 Ee] F4l7] e
A 71l dEade] a3 48 g 3HoE o

77ct, Dexamethasone FojA] A E wjaka %
S E’“‘TL—"’] i‘°°1 A=At ol wi gz 7

f

3y 5
B4e) SREYS ¥F 34 5o 4 AE 953
B4 87 A0l S0 s He4e 7
48 e EH S22A AED 2ol /N
o,

2 o
aRER

V18R WA T v ZleAge Heels 4
oo} shn), MAIES] 94, BB vFe) B
ATEe gL AaFow AP ok W
ALl ZAol e AL 7| HE oo e
fetd dad Azl 41, /R v o

LA

o B B o}z 2 dEAR] &1 Ut

olof B AAE-L wl g EF A 711?—%’%91 gy,
Ae g I A GAR #Ae 71BE 3 TIO,
o] Zglo g GAIZE Wl A sidAAES el F
E m¥E w0l 7=y F2 ol Rl A
¥o] o] Yehher] fEstn G Ee] A&
oj®. 7 dexamethasoneo] A E vty vl 2
&5 EAE il AT H7lE B3t st
T

85 21ulg]e] 47 Sprague-DawleyE Al &
2 oA A ¥ T (group 1)&
free water® 7|3l FYs F HA) < (group 2)
& TiO& #94& sk Al #A F(group 3)& TiO,
2 2018} dexamethasoned Ti0, FofHdHE
SR Felsiac. 2SS A1, 7]
19} # $-92 Z4z} A3t paraffin blocg ¥

& 4um9] sectiong dled PAS @M% 5 71 2
Aol o] ool oigh wh Az e vlE ok 4
Tz vEslgT, Luna G802 347 AeS
LIk 5!

2 o

1. 7ol o) s aEe] uje] Hare 13l oz
oM 4.09+8.28%, 272 10.19+11.33% %
TiO, & Y43 23 vidd e 4L S
T ARTHP <C0.01).

2. 3 718Rc A g v 2 o] v]e] B 17
A 3.61+4.84%, 27Me 34.09+2391% 2
TiO, 2 FU 2TolA WiAIEe] AH4E B €
k(P <0.01).

3. A71EA] Folae] wiAlze] A s
incidence$} severity (R X 8) & BAJE dlgomn o
= 232h 138 0, 27+ 0.39%]v)

4. A& IAFE 19(1.99£3.84% ) M1t
27(21.43+23.85%) A fefabA F7HEATH(p
<0.05).

5. 1%, 2, 339 F7|HANA A widA o] 7t
HAa A A&l ouigls ASEAE 29

endotoxin-

4

&

Ot

r1n rH



— G. L. Lim, et al —

H(p=0.001).
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