Tuberculosis and Respiratory Diseases HY 9 {7143, Vol 48, No. 4, Apr, 2000
O X0

713 52 Fo42 i 3379
FAHA&A oA surfactante) x| 8.&3)

st Sjouiet izt

LR, w8y, AN, 2xE, 2nd, ueld, ey

= Abstract =
The Effect of Surfactant Therapy for Acute Lung Injury Induced
by Intratracheal Endotoxin Instillation in Rats

Yun Jung Kang, M.D., Yong-Bum Park, M.D., Hyun-Suk Jee, M.D.,
Jae-Chol Choi, M.D., Jae-Yeol Kim, M.D., In Won Park, M.D., Byoung Whui Choi, M.D.

Department of Internal Medicine, Chung-Ang University College of Medicine, Seoul, Korea

Background : Acute lung injury is an hypoxic respiratory failure resulting from damage to the alveolar-capil-
lary membrane, which can be developed by a variety of systemic inflammatory diseases. In this study the thera-
peutic effects of intra-tracheal pulmonary surfactant instillation was evaluated in the intratracheal endotoxin
induced acute lung injury model of a rat. .
Methods : Twenty Sprague-Dawley rats were divided into 4 groups, and normal saline (2 ml/kg, for group.1)
or LPS (5 mg/kg, for group 2, 3, and 4) was instilled into the trachea respectively. Either normal saline (2 ml/
kg, for group 1 & 2, 30 min later) or bovine surfactant (15 mg/kg, 30 min later for group 3, 5 hr later for
group 5) was instilled into the trachea. The therapeutic effect of intratracheal surfactant therapy was evaluat-
ed with one chamber body plethysmography (respiratory frequency, tidal volume and enhanced pause),
ABGA, BAL fluid analysis (cell count with differential, protein concentration) and pathologic examination of
the lung.

Results : Intratracheal endotoxin instillation increased the respiration rate decreased the tidal volume and in-
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creased the Penh in all group of rats. Intratracheal instillation of surfactant decreased Penh, increased arterial
oxygen tension, decreased protein concentration of BAL fluid and decreased lung inflammation at both times
of administration (30 minute and 5 hour after endotoxin instillation).

Conclusion : Intratracheal instillation of surfactant can be a beneficial therapeutic modality as discovered in
the acute lung injury model of rats induced by intratracheal LPS intillation. It deserves to be evaluated for
treatment of human acute lung injury. ( Tuberculosis and Respiratory Diseases 2000, 48 : 487-499)
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Fig. 1. Calculated parameters and variables including enhanced pause(Penh) in

one chamber body plethysmography.
TV : tidal volume, inspired volume

Penh : enhanced pause, excellent indicator of bronchoconstriction
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2. i &@2| of3|

B8 Y4 A8 UFI1878 2] dd 2%
xylazine hydrochloride 0.1 ml& ¥7h) ZAlaio
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a2|a surfatant@ FJEAY wjd) S (abdomi-
nal aorta) oA FHYY L HAY W= 25mg/mle)
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Arshsic.

3. ERE NBE BEIMIHE o}t fitte| &%

B9 sgtte FEE 4 ME HWE7187] (one
-chamber body plethysmography : All medicus,
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7= EQ Penh& &31¢c}(Fig. 1). &
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Table 1. Time table of measurement of variables after endotoxin and surfactant treatment.

Group Group 1 Group 2 Group 3 Group 4
State Control LPS treatment  LPS with LPS with
Surfactant Surfactant
at 30 min at 5 hour
Number of rats 5 5 5 5
Basal Body Body Body Body
plethysmo~ plethysmo- plethysmo- plethysmo-
graphy graphy graphy graphy
0 hr Intratracheal Intratracheal Intratracheal Intratracheal
normal saline LPS LPS LPS
30 min Intratracheal Intratracheal Intratracheal
normal saline normal saline surfactant
4 hr Body Body Body Body
plethysmo- plethysmo- plethysmo- plethysmo-
graphy graphy graphy graphy
5hr Intratracheal
surfactant
23 hr Body Body Body Body
plethysmo- plethysmo- plethysmo- plethysmo-
graphy graphy graphy graphy
24 hr ABGA ABGA ABGA ABGA
BAL BAL BAL BAL

Lung removal

Lung removal

Lung removal

Lung removal

Az B4 2083 RN FPE ¥ F
ol U 1083te] F3gke] HEAE AU

4. 7|8 Foll ol €l WHAE

&4 E. coli 0114 : B49] lipopolysaccharide
(Sigma Co. USA)E °]43ltt. £4dyd] U=
48 AedgFe 594 2.5 mg/mle stock solu-
tiong THE ¥ 71@ollE 5 mg/kgs] £Fo F
gt A HAS3E =3 Surfactant:
natural bovine surfactant $&8<¢ d¥eh}ul|(H
Z)A%e] Surfacteng o] 831t 120 mge] ¥

do] EolglE viald] 8 mie] 37C BYds
(warm saline)& 37}3ld 15 mg/mlo} R{4&
TrE9loy JlddlE 30 mg/kgel S0 B}
Aot

5. ofdi2| Jlg Lol

Pentothal sodiumeo 2 B7h) w3 £ L2FES ¥
Koo 83& Y9E 1A ER9E udE
A 7 ez FAR oA #Fe HE
forcepoz  EolgaAd AHdEF =AU £
angiocath FH& o] &3l oAl & FA3. o]
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. ZE A¥EL 718 Uz oAl Soi-a o
A Fo 4N F 22 AT 23413 (5
EAAHAAL FA)o A8 WEISr|2 Zz
20% 3= H9% NEEL Zysiglen, nlxg
82 HEVN87] 34 Fo FAYAAAAS}
ZIBAANEA N g, 22 HHEE AYEAL. A
128 f2Zoz 7|guz Be4948 2 mi/ke
o o2 Fodla 308 o TAl YAYSE
Z18do] 2& §Fog R, A2FL US
£FATOE 7|FUZ 25 mg/kge] UWEAE 2
mli/kge] §Fo2 RFo3ign 308 Fo) YalAY
& 7|82 2 mg/kge] §Fo8 Foisict. )
3T =7 RAFoE 7|WYE 2.5 mgrkg Y=
428 2 mikge] §3o8 FoE Fo] 308 Ho|
15 mg/ml9] surfactant& 2 ml/kge] $Foz &
AU A4TE ] FApoz JPUE 25
mg/kge] WELE 2 ml/kge] §3Fo2 Fo 5
5412t Hell 15 mg/mle] surfactant& 2 ml/kgel
$F22 F39irt(Table 1).
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Table 2. Respiratory parameters

Group 4 hour 23 hour
. group 1 65+11 85+18 84+12
Respiratory
o group 2 68+11 84+23 126+ 24
(/a,e) group 3 73408 97+18 119424
mn group 4 64+12 96+ 14 11748
Tl group 1 0.21+0.04 0.15+0.03 0.18+0.05
a.
' group 2 0.20+0.03 0.12+0.02 0.10+0.03
volume
o group 3 0.18+0.03 0.11+0.06 0.09 +0.02
m group 4 0.16 % 0.04 0.10+0.04 0.09 +0.02
group 1 0.4110.09 0.34+0.19 0.29 +0.06
ooch group 2 0.36+0.11 0.78 £0.44 0.84 +0.20
(3
group 3 0.40+0.25 043+0.13 0.43+0.17
group 4 0.36+£0.09 0.44+£0.11 0.47 +0.07

Respiratory rate

!

[ R
-8 &82B 558

Tidal volume

. T

Fig. 2. Respiration rate, tidal volume and Penh of 4 groups at basal state, and 4 hour and 23

hour after LPS treatment. (1t : p<0.05)

2 2z 2 Alold) 9n] e Aol fIRlTH(p>0.05).

2. Alztoll oHE 2t 2l MBH HE7IRT| HWite

vl

1) &+

AN L WEL B AN He 3FF= A T
7bol zpolrt fixlek. 23417 He 3FFE AlT
A cha 2o v ojn) A B k& RAoH(p
<0.05)(Fig. 2), A2o] A3TolU A4ZTRH &

& g Bgou BAAR gule Atk (p>0.05)
(Table 2)(Fig 2). '

2) 87|73

71A%d 2 WEL Fo 4 A2 He FRFe 4
Z Aold] ou] e Aot e, WEL: Fo
23 Azt FHolle A 13] #7143l ke ol v
fosAl & e EXH(p<0.05)(Table 2)
(Fig. 2).
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Fig. 3. Arterial oxygen tension{Pa0,) of 4 groups at 24 hour after LPS treatment. (¢ : p<0.05)
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BTad ool
AW
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Fig. 4. Total and polymorphonuclear leukocyte cell count of BAL fluid. (¥7 : p<0.05)

3) Enhanced pause(Penh)

713 Penhe 2} & Alold] Apolr} giglot yS4
Fo] 4A17 He} 2347 9] Penh= UiEAn &
A% 2 A2FNA o Pl v o] YA 25
B3 tH(p<0.05)(Table 2)(Fig. 2).

3. SWAMEO}

WEa Fof 2443 o) A% S YAT}A A )

A AFAEQH(EE £ W) A1) 111121,
AT 74122, A3FL 108425 181 A4FE
€ 100115 mmHg®2 A27e} Aigqle] b &
o] gl uls] Jn] A 2 g JeRiUTH(p<O.
05)(Fig. 3).

4. JIEXHE AN L| M 9 HEHE

Z 79| 71RANZAHY o] HES(HE + Y

— 493 —



- Y. J. Kang, et al —

-

-8888E88¢E

protein(mg/m

goup 1

goup 2

goup 3 goup 4

Fig. 5. Protein concentration of BAL fluid.( ¢ : p<0.05)

e A1 9721867, A2 4,880+£472, A
338 4,632+2,615, A4TL 7,230+ 4,414/mm’
o2 A1FoA the 2ol uid ojn) A e FA
& 3300(p<0.05) AEEEY ¥RRTA} A
A3H= vle-e 42t 93,98, 95 181 96% 2 &4 &
Aol eju] Y& Aole YT (Fig. 4).

5. 7| AX|sEA2Ye] BHREE

VAN EA A D AeE (BT +EEFHD
A 1Fo] 8979, A|2Fo] 901+403, A3Fe] 195
+166, 223 A4To] 3181169 mg/ml2 A2F
ol e 2ol wis feldA F7HE ANFH(p<
0.05)(Fig. 5).

6. HiEl ool HaraEa

WE29} surfactant® Fo Fol UHE HAN
oelg o deaAste] WEay surfactant7} 3
2 dERe HEE fEsg v Poe) 278 B
W, ALE 879 e BAA 22¢ vgeon, A
22 BAel e AU DYIYTE AF2 e
A% 9FA Aa3 A ALHo| FAN 27

o] Ao} 71BUE T WFAd] o3 IS
o] FLEULSS HAETh A3TT A2 o
JAE sEe] AFME A& dEHe] ujFiZo
#AHN o} A2F A A vig] W FF
o] ZAA% Aol @&solM surfactante] A&7}
Welitzel s U & A, ¢ 7 Ul
(Fig. 6).
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wAHd) oJsld W& AU, oz FHIRT
23T Aol FHAHAQ) 23E Ve A28y
9] o] Mo s}

20183 F-TA2EFA 718 surfactant 5o
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= 7184 surfactante] 548 F3l & 43& %

— 494 —



— The effect of surfactant therapy for acute lung injury induced —

C

D

Fig. 6. Pathologic finding of autopsied lung({H & E staining, x200)
A, B, C, and D represent the H & E staining of autopsied lung lungs of group

1, 2, 3, and 4 rat rats respectively.

AXFEE =¥o] A&Eo] Yot dAFoe FE
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Aute] YA BAEA sk, AL oplx &
ATAAN HE A3 BAY AP UFL F
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(group 3 & 4)& 71=A¥e] A< Penhe] 7,
FAYE A28t Y, BRG] DY
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