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— Abstract —

Regulatory Effect of Alveolar Macrophage Released Factor on
Pulmonary Fibrosis in Vitro

Min Wha Oh

Department of Preventive Medicine, College of Medicine, Inha University

Interstitial lung disorders are characterized by chronic inflammation of the lower res-
piratory tract that include increased numbers of activated alveolar macrophages and
fibroblasts. These increased numbers of fibroblasts may be influenced by the alveolar
macrophage released factor which was known as alveolar macrophage derived growth
factor.

To evaluate this hypothesis, alveolar macrophages from bronchoalveolar lavage fluid in
rat were incubated with various stimulants including lipopolysaccharide(LPS), free silica
dust (Si02), natural carbon dust(NC) for 4 hours and we added these supernatants to the
culture of fibroblasts, And we evaluated the fibroblast proliferation, ATP and protein in
1, 2, 3 days.

The results were as follows;

1. The number of fibroblasts in groups of LPS and SiO: show significant increase in
comparison with the control group but there was no difference between NC and con
trol groups.

2. The measurements of ATP in groups of LPS and SiO: tended to be higher than
those in the control, and also higher in NQ group at the 2nd day than those of con
trol.

3. The amount of protein in LPS and SiO: increased markedly compared with the con
trol group but there was no difference between NC and control groups.

4, In LPS group, we can observe the decrease of ATP and protein after the peak at
the 1st day, but SiO: group show the continuous increase of ATP and protein dur
ing the observation period.
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5. Increased proportion of ATP and protein indicated their sensitive changes compared

with the fibroblast proliferation.

These results suggest alveolar macrophages act as the important integrator of the

fibrotic process in interstitial lung disorders.

M B

A ZE ¥ 28 243 22 nAde] B HE
M Ee] & T T FUieh HEHAX Y
AGEAEe] HHg 3oz QAdT(Bitter-
man %5, 1983). FA|dte vie} Zo] HERHARE
£ olEde gza-g & W oplE 4F ¢ Hy
ukg-ol w7} J& iz HERAAHE AAA o]
oA FAAgFH ot A4F ALY cytokine
AT} 2A- $83 &L Frhe Aol €A 3
t} (Hunninghake %, 1979).

HEye] Mfshe dubdos urle3 wslolm
2 o] AR olFstn HE-EAEHCE FAE
7 BTFze] H7}gE e o] flste A
312 24 e 71HY ATt daesirh o
53 714 gl 2 Aisle EFL HERY
A EHE] A4} (alveolar macrophage derived
growth factor: AMDGEF)&A] 18,000 D2} w+
2 (Bitterman %, 1982)°1% MfFEAZe] F4<
AFAZ o 2N A2 wdH8E L

AT dgd EAEGT A3 EHE ol
ale], A XA BulEte A8t 2 #ost
¥ cytokine2 & interleukin-1(IL-1), tumor
necrotic factor-a(TNF-a), interleukin-6({IL-6),
fibroblast growth factor (FGF), platelet
derived growth factor (PDGF), transforming
growth factor-b(TGF-b)E E&8%on (Eliza-
beth, 1991), AMDGFS Ashsld =, 4, 1
2]3l ¢cDNA cloning& ¥3l9 A2& &4 A7}
A Folu} otz FEF Fehvt L olHx Bl -
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= TNF-a9 2349 (hybridization) & o]8-38td o
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A3 200g W9 4~ 83 (Sprague-DawleyAl)
8 nlElE FUZ A 277 AR F J1EA
HEAH S A3t

2. HECHA M| XSEH

1) lipopolysaccharide (LPS) (Sigma); 2mg/m!

2} free silica dust (Sigma); 0.5meg/mi

3) natural carbon dust; 5 mg/ml (FUxE &A]
2 AE RPN A2 GHE FAATL
A BEte] AMgeda Ak 2l 0.15-8. Omn
olat 1 F 1-5mm Z7]9] B <F 30.9 %o
Z B3 5 81%v 983, 7.4%v Huliat B
oli: YA 18.9 v #%, 4vlE, vtaulEH,
3, JEE, Zgolddh,
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1) HZCHA M|z Hifef

8 HAE ketaminel® ANvIHI O HRE
Asln SR dEsdE 23 F o A%
o 24G FAHIES AYdEa QAAAEF LY
(phosphate buffered saline) & #7o] a2
AR ARAFIL FA AGE AR =S
AN & 294 FUex(149H) & AYste] 37
¢ PBS 0.15 cc/gram (B 45-50cc) & 1082 v}
ol M3 skaL Wright-Giemsa G422 B ¥i4)
AZ7F 90 % o149 Bqlelden Zk A XEel W
B&e ¥ 13 2t (Table 1). ]2 oA 23] 94
2 (1000 g, 58) 3k 1x10s A E/mZ HA3 &



24 well plated] 4zt 1 m¥ B339 o]g iz

TR A APTLEE ATAE LPS 2ng/nl,
R TAAER 0. 5mg/ml, AQIMEER Sng/mlS
2z} F7hete 37C olatsheAwl ) (CO: 10 %)
Al 4AZE WFAIITE, 4412 F A Eo) AR
F&3le] (.22 p¢ filter (Millipore Corp. Bed-
fore, MA)E AXE A% -20¢e] 238t

2) MRZAZEe| uiet :

AREAZE gl 27 1F A% 43 85
2RE o dAAZeidY (Culture of animal
cell, 1987)& Fmdle] wjgsided, N3] 7
3 3 E fHEoR vzl & BRENE 70
% F2E AR 2539 Asia AFW Hols
gzl dAid #HEE FHAlY Edd Ferh
oF 107] =9 ejo}E HFE PBSE A¥sln T
5, W, mE , B337) 58 <98 ek 1A
o NUsA AA F Urix] FEE oA 2-33
HiF PBSE A A&},

HE FHAlA ZM9 ZdE o) 88 Byt |
m7} H2E A4 AR o)AE 0.25 EHA &
Yol o] AHE o] &3t oF 2087 EBIE
ok o] FAE 5EI WAF F FE3AL 10 %9
SHolEA L /1R F M2 4T YA B#s
I YA 2L A EYALEY] 4o] 2083t
EEo AT F 10 % FElolEA L o] wA 9
AEL} Aol 37 A=e A&k 1:1 £Fog
RPMI ¥ix1E 42 ¥ 1000 rpm22 1087 2
3] AEEE AYT T& AASL °1 & 0.4 %
Selold Aol EFE RPMIZ 1x10: 7)/mlo] H=
E H3sle] 24 well plated] welld 1 m4 B3
ok v 29 Y mAsRen 4Uzt
vjokdt F -20C of EEFA AZAE F ek

3) MaMzel 4% &£

AREANEE WFE719 B RIslo] Aajlug
AFEAEY F4E 47] 95t v F 2441200}
o} 0.25% trypsin®Z dof] B2 AXE {ajAA
trypan blue2 F4¥ ¥ hemocytometer® 2
+& SR oH 492 uF F -20C B#FQ
HEZNAANE F5YE o Z wellF 1| ¥ EF
3 2T RPMIE 1 nl A7F8IY. 22
a1, 2, 34%F Z well2RE AL uisl ol
trypan blueZ AX4E &334

4) ATPE| 55 &3
AFEW ATPE luciferin®} luciferase® ©]&-3%

AE%43Y (bioluminescence) 2.8 &% &% e,
F 1x10: AFEAE welld 10% trichloracetic
acid 40u4E P ATPE #3947 F 0.1 M
Tris/EDTA (pH 7.75) 60x18 A8k,
Polystylen Cuvette(Clinicon 2174-08,
Sweden)oll 142] A8E Be& F ATP =3AleF
(LKB 1243-200) 80418 #~}8l) vortex mixer
2 Z 4L ¥ luminomster (Bio-Orbit 1250,
Finland) 2 ATP %% 2439t}

B} ciefEley &3

96 well microplate 2N NaOHE 80u¥ BF
Bt A3} e wellRRE 249 ARE 3
1 ¥ FHF 1:12 4& Coomassie blue &
9 (assay agent, Pierce, USA) 2004 & 4] 2
3 vortex mixer®Z & 4L X 570 nmoiAl
ELISA reader (MR 700, Dynatech, USA)2 &
st

6) Fold A

EE FHRE 33 o) 3H wrEAasld PF+
EFUE BASE 20 Student’s t-testE -89
A& AHsAT
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1. BlZCHA Mz e| vk

1x10:22 AP HYFENEE WfEE 1, 2,
3, 4%l ZZ 1.4x10s, 1.7x10s, 1.8x10s,
2. 1x10:0.2 99t Z4& Vel (Table 1,
Fig. 1).

2 ZbE x50l 28t HMRRMHES F4

4937 NI AABAEL 24 well plated]
LPS, Si0;, NCo2 A& 713t ¥ 1, 2, 3¢ 74
I F AR F4E 2HsHT Az HEy
LPS¥# Si0:2 1, 2, 3Ud 2% fold 27}
& HIou F T BEF AL A wE fol7
Wl Helx] ggton] NCTe hzxFo| Hjsho
& Aol HolA] gttt (Table 2, Fig. 2).

3. 2% XJol WE ATP) s

24 well plateel]l 4Yzt WlYF HHEM T o
2 7 AFE 1R ¥ wellZHEH ATPE 3%
A% 2Tl sl LPSTL W% 1, 2, 3¢ =
TR e R g 299 3dde 199



Table 1, Percentages of various cells to the total number
of cells in the bronchoalveolar lavage fluid {(n=§)

total macrophage lymphocyte neutrophil eosinophil
10%/ml % % % %
21£03 92%3 5+1 2+1 1£1

Table 2, Changes in number of fibroblasts by
the various stimulants (x10s)

control LPS SiCr NC

2.1 21 2.1 2.1
4 22203 3405 26£04" 22:0.2
(154 £ 14) (118 +£20 (100 £ 1D
24 22+04 33%04 26103 23+03
(150 + 19) g +£129 105+ 11
d 2303 3+0.3 27+03 21102
(143 + 21) 117 + 13) 91 £ 10

* p(0.01 compared with control group, ():%

Hsle] o Paste e vehiRew fe
SR Wt SO NCEE 85tz ¥
st} ATP7L $roleb Z7htent of 27k A
2ol w2} A4 ATHTable 3, Fig. 3).

4, ZtE X=of mE chlEeke| @)

Z well2HE @jAe] ok tixgel ¥t
LPST% SiO:t dME EF #2§ 715 el
Povt LPSTAAE wiek F 19 7 1 3719
Zo| Hx 24, 3¢l HA FAF Ao Hieto
Si0: ZAE AR} 1 S 813599 (Table 4,
Fig. 4).
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Ade ) HoA] MARAEE A} oA
QA Yol gl ofF HLE Eog 11 F29]
Z45 4V (Evans and Bils, 1969), 4% i@ ol&
2 Q8 MHREAREY 7t FvFEHE 4T ¥
87 =o] EHAM 9 RFEARES] A 7t}
a2 A% wgde] %3Ho| dojdti(Bitterman
=, 1982).
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Fig 1 Changes in number of fibroblasts by
the time course
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Fig 2, Changes in number of fibroblasts ac-
cording to the various stimulants

Edde AF2AEY FHEH7 U, E=F
Eaves® Bruce(1974) & °]2§ EZe Eu|r}
LPSE A& A5 AEXRAHZE ol E7h) o
AN, YU GHAEANME FALE F2 A9}
UaE WY HEQANEE BE AT i3]
WY FEE A5l AL oM 45 A
of ¥AE IgG, C3b ag)m AETEA] e ¥
o B3l HERAAEE HREHE AFAAE
olg} IL-1(Unaneu %, 1976), CSF(colony
stimulating factor) (Golde VW %, 1972;
Burgass & Metcalf, 1980) $& ®u| 3t
(Reynolds &, 1975 Green and Kass, 1964).
53} Agutgo] IAEHE AsAGlRlEs o
714 WiAERE & lysosomal hydrolase(Davies
% 1974), prostaglandins (Bonney %, 1978),
reactive oxidant species(Johnston %, 1978)
18131 neutrophil chemotactic factor (Hun-
ninghake %, 1980) 3 9] AA4UAE<] )



Table 8, Changes of ATP according to the varicus stimulants (mg/ml)

control LPS Si0: NC
0.05 0.05 0.05 0.05
1d 0.06 = 0.01 0.20 + 0.05" 0.12 + 0,01” 0.08 + 0.01*
(338 + 28) {200 + 17) (133 + 13)
2d 0.07 £ 0.02 0.18 + 0.02* 0.15 £ 0.01* 0.11 = 0.02*
(257 + 25) (214 + 18) (157 + 12)
3d 0.09 = 0.02 0.15 £ 0.01* 0.20 = 0.02* 0.11 + 0.01"*
(167 = 23) (222 + 18) (122 + 11)
* p<0.01 compared with control group. ():%
Table 4, Changes of protein by the various stimulants (mg/ml)
control LPS Si0: NC
1.9 1.9 1.9 1.9
1d 2.0 + 0.02 6.1 £ 0.5* 4,5 = 0.4* 2.1+ 0.3
(305 = 21) 225 + 20) (105 + 13)
2d 2.1 £0.03 58 = 0.5* 50 £ 0.5* 2.2+ 04
(247 = 21) (238 + 20) (105 + 12)
3d 2.4 + 0.03 4,1 £ 0.6* 5.2 % 0.4* 2.5 0.4
(170 % 15) 217 + 19) (104 + 16)

* p<0.01 compared with control group. ():%
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Fig 8. Changes of ATP according to the vari-
ous stimulants
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Fig 4, Changes of protein by the various stim
ulants
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B AREAE AR 84o] £l v ZEF
of ®lg] FosA FrbeleE Hadkglen, 53
el 7154 Bzt A& Afole 57t Fol 9
£ 2 A

IEL o3 Fr|A £z A% dFE
neutrophil chemotactic factor, reactive oxi-
dants 281 AREAE JgeAxFe FHEAR
)2 Q13 Zlojgta Agsiach & dddde A
frAZY F2-g golRy) 93t} @rFd] o
AREHQ A xS S ATPY TjAYS &
Zalgth. Maurizio 5 (1989)2 #HZZHHA
AEXEFAANAE FAE o ATPE SR
wizsA AdEHASE BEusgdct B AdddAe
AFEA BAR QA7 AEFH o] METE 2 A
EojAbe] ohdx)e) ATPS AEz djAde
W3l Zo® Hu I WaFE e o
Ao FH3 AIZFAHE BHAHem FHEA
. 23 A", Z AF9) wet AR Frle EE
WelA Wwd FRIPY chzdo] Y W[
& HmA 2 W3k Fo glo] AHFA AESFY F
AR ATPY ©jd o] o A wg& B3
o}, SEQAME}L FElTaRe] ofste] S ¥
JAEE AFAA THFTE FEdvde A



Heppleston®} Style(1967) <l 21&led A 2t=l 1,
a F g AFAE] F2F4H(Schmidt JA %,
1984), bleomycin{(Phan %, 1985), A%
(Willlam NR %, 199D & AT 25904
2 AMEElY HRRAEERREH ndds S
Y oojeizla) W ER Aold st o Ade 2
atolg Bt E A¥ddMe H2dHAMZE LPS
2 A% F o e aS AREAREe ol
o 394zt WiFAIZl A wiek 1Y Fole dizxdl
Hsle ZA 2 7 FUheRAIE 2§ 24, 3¢
de HA Aadles A4S Hied o= EliasFw
(1985) 2] ZAz}e} FARBIRH N, 15L ol2d A
EAXE ZF249A)7} prostaglandin B9 F7H2 <
g grdzgog Ayslytt, Moniak $(1987) el
AN HgE 28 & e USR] 93l
HERYA X7} AFE e S 2de /2
Ao A&7 JeEPARE AZEe] A3l w
2} prostaglandins B¢ 3t wiZHEA 95t
THAl Sl e 24 2T AAYHE 2AEn
2 3 A3 wzEe], Siov NCe UEs, &
LPSel 9% Agy g5vgae o HedeE
Hole Aolgta FEF F 1 °] AolF Hile
A7t AgsolAer & Ao At Clark
(19872 342 bleomycin 2] hamsterolAl
THE g e wE/t £E dole ARE
Ao FAE AAANINAL AFszdMes F4&
ATt e, B A7t AREAEE 2 %
2eoldAo] E3E A4 (maintenance) iAo Hl
Fsl9 & v ¥lFt FARAS AU BE
AREA T F2o] wi=Al wjAUe] HFrol
o8] JFS HE Aog AAHAE o oy
AFEo]l BF “HEel 2§ HHRME HA
A Euje)] oW dgge mATdE e A
F gtk ol 4ol AFoA HERAM X FAF
LPS, Si0, NCt 2¥ dA4dF=AXe H4& A
FA7e B4E s 2 FEYe AFE
Aol Wl Aolrt Ao RE v Fol ¥F X sy {3
g s A9 £, Y 29 AN
g A7t A oo & LR A€

4 £
HAR3E fddte EAHAGAA HERY

AZ7} AHEAZY 24 225 Ho] 0@ o
g HAEAE dolus] sAstel ¥ ABAH

TAHGNA B HEoMHE] 22 LPS(2
mg/ml), Si0:(0.5 mg/ml), NC(5 mg/m) & F7}she]
AAZE AR I wdES B fEA X
Fasle 1 $4E #FF A9 e Ze A9
g 4l

1 0.4 %9 SHoldRd DL H7leld HREAE
E WA AEL Fe Y 497R] ol =¥ S
AL HYm 1 olfox & ¥EE Jehix gL
g Wksled, LPSE#H SiOFEe % x| u)3)
o & FAENE BY3 NCF& folg Azt ¢l
At

2. MAARAEFNE dHHoz Ky 95y
ATPE &£%3% Az} LPSTH Si0Ee 1, 2, 3¢
283 NCTL 1, 290 BF tlzaw) vlmA
98 M8 Bgen, 3. 7 o e v
w3 AT LPSEH SiO:oAE i 1, 2, 3Y
oA B%F 27 HmA] 98 TS By
NCZAE ¥ #Fol7} fIAch

4, AFEAES F2S EF87] A% o Hy
F A7t & WHEE gRd g YEg Wzl
2 uaA] A AESFE St el Hs
APTS} vhiA <k &3] w3 whg Ko, 1LPS
TAe il 1deA 2 Fvkb 74 e o
olFole Mzl Aadle Aoz Yehton SiO.w
7} NC& Algtel whet Ak Frishe 43& 53
t},

ol Aty HARSHA A o] HERHAE
7} AFEAE F40] 9gE vRe EAS Y
9, o] EA& AFEH wet AMEFH ] AolF
Ho HAfshkee] A5E 248 Aoz ARy
k.
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