Aerd A X

fiiaRRiEd] B EEEAY HIE

— iR MR

TR - DR EAE ARy Bk

s F X @ HED
gk AR

i i

omyg e e dudedd HH HH
o] s 9% EEIUD, £ERIAL TRl B
EREE U BREFLST BEUcte BEel ¢
A7 Lok, (FEBEe FEsl SHlse 93, Al
st Ao fiber glass 2 RESD oo BE $o
b AR UR o] EEe] AWER BHENS
dm, =z sheldE BTES B &, BE AE
HEEST A HEY FREEE Foh BRSHeEE
fEEEe HRERERRE S5 o, o
T —mEEASS T e 9T @il R
o, Seluiebel Al Hial #HE Bed BB W
E Ae g weielch 2 Selvele ETE
i) BB, 2084 B, ZRkrl
o) E BEMEE] xoh wel BRI Ao BEALE
slel e Ak kb Figs] Bk

Aol MEEL FBITE FRS eoln e o
A ghoat, 19274 Cooke¥r} M B o2 Rikkele o
A ohel HEHIS WES LIk, Wagnern!®, Holt g1,
Davis &1, Hiett?’, Vorwald ¥, Suzuki*z} %
wEel BA, ENREA, WEER EA, BRES
29 HEoz FHY HEdd gEadch ¥ B
el A X BHgEMERE o A (mesothelioma), FifEE
o Bl B, BREFN An BEY L8

sl BE

¢ Bo) =} gege] BESE oHE Al gEFct =

B FEEES =el e BaiEst cLE el #
#s) ol boll, 453 PEES 7% crocidolite ol 4 shab

gEErl 20 chrysotile o) A% ¥& ROE Ho]

oleb. v BEEY A5, —EMLEs

B 281 24 108

s

w) $=54A] crocidolite of] 4 7hAF wkrla AR

)]

Lﬂ _/%’ 1",353"
B W8 2RI ot kT Ao °l—‘& + s
=1 Davis 82 28]# chrysotile o] s} Eotz &
Beted® o}AE grHxol ¥ BER ot A

B olel gt MEEBES Bl Ef ?%’“
Eohe] =e], 987X BEEe ABAdLed, o
E BAREs] W AR Eatx slch, BE %’.’éfﬁ%ﬂé%
HEdkol =Y s]o] B0 Mgl Wl ws FHEE G
I 93, AHEAAE Stk L Rt @hest
grbe #@EEe] dous ™, o #E MR, HEH
shel HE, FREEY =8 2R, s
BEE Fas e Ho dx Zobeh, 2el 2 Tetley
&0 FhyEEs L, TR HENARMS 98%7F AR
Mk Biksled, RAES 2oz vk =T HiEr
| A KE HIREES FEARBLE 35 BHERES
‘%3%}?_ M fEfst BEY Eats BREd
2, FEEE MiAE BRIR gt

), WilEbk#ikel e RSl glod, AR
Pl geAEE AT Bt JAAE L] HEEBEGRE ~hael HE
ke ?&%w‘f feh

Tol 2HE B3 8 st UICC(International

Union Against Cancer) ¥R #, Canada & chry-
sotile 4mg, 20 mg 5 crocidolite 20 mg & FiEP #
Asha iRk i g sl RS —*‘EI{EF&F?
Bow @zreld, hff RAE 9 B8 =& E2RE
WastE O, WRsRERF RS WEAFES l‘téﬁé
st ek

BEM#E 8 F&

1. ERgY
Byip-o MEY 8 Wistar35 2 48 39 2EA
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Table 1. Numbers of Animals in Each Groups

Duration )
3 Hours 1 week 3 Weeks, 6§ Weeks
‘Groups
Control 6 7 6 5
Chrysotlle, 4 mg 6 10 [ 5
Chrysotile, 27 mg 4 4 4 —
Crocidolite, £0mg 4 4 -

6

g, WE 120~150gm 8] o2 FHEAS. BHL
HRE =2l 4~oeiel o [Blele, EHERS K5
4+ wHs ol BEFd T & B B 89
o % Table 13} 2},

2. BEHH

FEEA ERE ARe BB BEWEWE D
Timbrell o] #ri@sr UICC BE#L#ch, Canada®
. chrysotile 5} crocidolite o} o) &9 S hE, B
R, 27157 %2 Timbrell $9-0] o] H&D
el g},

ABe ABaeEKd Ba% F ultrasonic disinte-

grator 2 #iFAA BHEY FEd: e e, HHRAE
#Mliquid cycle) BEZFRES tar. Ultrasenic
disintegrator 2 = 2| =& FiREHY ?QOZ ﬁ%k%%xt
G4 BfgEeR B

Chrysotile 4 %+ 2 DT 4 30%, 2~5p0] 20
%, B~Tpol 20%, 7~10p°] 15%, 10 ¢ L) kel 15%
olgiv}. Crocidolite 3= 2 4 IRt 66%, 2~5p0) 11
%, 5~10ue] 14%, 10~15p9] 5%, 15~20p6] 3
%, 20 el 4ol 1%8) gt

3. WEHAZ

D BRERNE -

BE 100g ) pentothal 25 mg & RElEPy 5 2
HerE B Azl n SEHeR BHVEE 9 HHE
Z hiERiE-e KB chrysotile S B A 40
mg/ml ¥ 0. 1 ml, SBE chrysotile #EH 2 croci-
dolite #8837 ¢) = 100 mg/ml % 0.2ml A& EREA &
Agtd 3, HEd s AEAEK 0. 1nl-E FEASY
HoehE BEE Loml4 2] el MR Eel
7he A% BEstdch BA% b8 kanamycin lomg
48 MR ek o

2) EEBBERS

His AT B, 3R, LA, 38, 6 w4

L2 OMERRA o E

pentothal & 2 &=t3l A7l n, =14 LHWEHE 4,

t

m#E A BEely HEUEE & b8, 8% 14
H BIRETE BAStL 4°C £BEREAE sccd 10
WO A sig el Elke MpkfEe 24 3~

439 Az2F BENA B 5% A=l &, Bis
WEekL 500G A 1056 ROSEE et LERS
WElm MlRES 2ml S AMKE Bl hemocy-
tometer 2 LB #iEE RILSE & MIREE MES L
MMERAE-S crystal violet = AR 8] Bg
L, —EhE ANk 48 (cytocentrifuge)E 1, 300 RPM
Al A 84 gFe Papanicolau P o2, 3008 Bl 18
HIE Aol Elisioleh e Wlkamies: =t
EntoE EHel ¥ E 7% neutral red
Ff g5 fahgel,

3) RERERY BEHE

MilgeiEE T SIRHETE BW 8cc formalin i
& HAStD FFE ool #EE Baeste Mt
o RIE 2 Hs @aERE 10% ik formalin
el 4emER blb EsEstdel. Paraffin e =
4~5p 08 W B, A L3 HE Eew W
2B A HBYIAS #Etd hematoxylin-eosin ¥
@t st RBERELE BEst s, LEd
rtlra]- reticulin 3R 9 Masson-trichrome BB

< et Bassheleh HEL RES 4 B
"4—4— FHEANARY . NEEEARY REgEBtl.
LK MG (terminal bronchiole), MR8 MFEEH
(respiratory bronchiole), RiHe%s (alveolar duct) 8l
I REE (alveolar sac)B L2 Bt o, MPREHERE
Bl =, ohA MBS e WiaARLE vl BE
Aol miEe) RE: BEE BN A&(5), ¥
BR 23 AR BBEY BUE(), REERED,
HEEHE EBRsd %‘ﬁ%ﬁ%?’" A mEE
o TERA o BRI RER ad

4) BEEESE

“ﬁ%ﬁ%ﬁ%ﬁ?‘} gl MERY B3 1 : F‘i’é =t
| =B ER Y % EREEASS ER o8 A
E}’) KB analysis of variance HEo 2 1::}2?;5,6}55

I 9l Student’s t-test & Y,

. - RERAH

1. BiEERE BRBR

TS N8 KERN EAT BAMRKE HAT AR
o 86 %% BT + doo=, & BRHELlN BE
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Table 2. Numbers of Total Cells in Bronchoalveolar Lavage Fluid

(x10¢ Cells)

.. - Duration
. k

— 3 Hours 1 week 3 weeks gweeks
Groups T
Control 1,86220.79 2.09--0.82 2,321, 01 6.20-52.93*
Chrysotile, 4 mg 2.68-+1.81 4,94+3.47 2,380, 91%* 7,874, 19%*
Chrrysotile, 20 mg. 1.834:0. 94 1.58:40.70 2.5820. 80 -—
Crocidolite, 20 mg 1.50+0.68 3.3542.33 2.4340.76 —

O %Iean;‘zS.D.
DP v s Ee%
O P value **-**} 0. 01<p<0. 05

Table 3, Percentage of Neutrophiles in Bronchoalveolar Lavage Fluid (Unit: %)
' __ - Duration
\\ 3 Hours I Week 3 Weeks 6 Weeks P value
- Groups ) .
Control . 2.08:0.90  1.590.89 2.58+2.13 3.26=1.46 N.S.
Chrysotile, 4 mg 15.457.89 18,87+7.71 5.7313.86 6.54+1.46 p<0.05
Chrysotile, 20mg - 15.30=0.19 11. 60%:7.25 14.754-10. 90 - N.S.
Crocidolite 20 mg 12.20+8.63 19.33+12.27 13.58+9.93 - N.S.
P value p<0.01 p<0.01 p<0.01 N.S.
Mean+S.D.

N.S.: Statistically non-significant.

4 ERE dglv. WA, ERARE BT
28 EHEEE IX10918 4 12x1047H4  EEEg
Aslem & KBS THfEE Table 20 FoRsl w
s} o] EBAMS WHE E5el A 6B A 3R
o} kT A RS sl A 8ol & (0. 01<p<0. 05)
% R HHBMCE HEG 2RE g4t

ARAEKE EAY T BT MWkERS Papa-
nicolau PEH HE A Aol WAk AMEge] L
P HERL BORS BERE ¥ 4 dlslod
ol kel EEEre MMM #H Papanicolaw R@BR
o Wik MRS E FRRY S8 Relm g,
EEFEREE T Jebyie,

1) $ehapiidE ,

B AN E SRR FRRY E45S Table

3k 7heh, B HFEES) iRy S BEEA 2.
08-+0, 90%¢] 32 chrysotile 4 mg #rBLEE] A & 15,454

7.89%, chrysotile 20 mg HBEE 4 & 15, 30:40.18%,

crocidolite 20 mg H TN A & 12.208.63% 2 %
Ral #3tEgho 2 (analysis of variance ) &I
ZE/ d4goum<L0.01), ol 3 HEHS BB
#e ZRA G Acln ERE AEESE AEY
ERE ¢32 (Student's ttest), olelgr &FAIY

ik Bo5s] ERE 3EHAA A4S BEs gl

{EIRE chrysotile BBl 4 & BE7 shell Wb 17
FER7T B E o (p<0.05), 6= EHEHSY ER
7 99 .2u, BB chrysotile ¥ BME crocidolite
Bl AL HEA e =R FRERY e 8E
& 4 glgh ,

2) #EIRER(L

MBI W TS F5E8e Table 48 z2vh,

B AERE HEEH U RRE AXd4 BAR 38
72 B Sl =hel Ehnske AS BEsdE, o
A3 RERS BWine BRE chrysotile RRHESL B
el &Rl A BR gHBNLR FEY BES sl
o} (p<0.01).

=3 EAR 3 & B #ir@pnes H
BEY Z2Ee gdd o, RN HEEAA: 439
3. 385%, chrysotile 4 mg #H Bl 4] =8, 8542, 00%,
chrysotile 20;mg # A & 12.6316.13%, croci-
dolite 20 mg HEFA A & 12,6712, 16%E & Fisol
it e s FET 28 Aok (0<0.01), o83
TEFE Aold ZRE JFEEIE AL BEsd e
6l BB chrysotile 4 mg $FEEE Alo]o) 4=
BEY 4 9l
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o gh] HEk3] Ak AL27E Al 6 3 B Aj2865—

Table 4, Percentage of Lymphocyte in Bronchalvveolar‘Lavage Fluid (Unit: 9
= Duration :
\\”\\-\ 3 Hours 1 week 3 weeks 6 weeks P value
Groups e
Control 3.18+2.86 4,39-+3.35 8.4342.37 8.58=1.60 p<0.01
Chrysotile, 4 mg 5,052, 69 8.85+2.00 16.63+4. 97 11.43+4.97 p<0.01
Chrysotile, 20 mg 7.100.66 12.63:6.13 16.75710. 31 - N.§
Crocidolite, 20mg =~ 5.67+2.03  12.67%2.16 19.044.97 - p<0.01

p value Ns. 0<0,01 P<0.05 N.S.
Mean=S.D. )

N.S.: Statiszically non-significant.

Table 5. Histopathologie Findings of Bronchi, Bronchioles, and Terminal Bronchioles in Control Greup

Pe——

Duration of Observation

3 hours 1 week 3 weeks 6 weeks
Bronchi and bronchioles V
Peribronchial inflammation k ~ ~ + St
Intraluminal PMN o ‘ - - -
Peribronchial PMN infiltration ~ ~ -
' Terminal bronchicles’

Peribronchiolar inflammation ‘ , ~ - & *
Peribronchiolar fibresis - - - -
Luminal macrophage _— - - -

~ PMN - - - -
Peribronchiolar PMN infiltration ; - - - -
Nodular lesion ‘ ; - - _ -

(=) Negative, ()¢ Mild and focal, (+): Mild and dlffuse (4+): Moderate
PMN: polymorphonuclear leukocyte

* Table 6. Histopathologic Findings of Blfonchi and Bronchioles in Chrysotile Group

e Duration of Observation

‘Chrysotile 4 mg Chrysotile 20 mg
shrs  Iwk  3wks 6wks  3hrs 1wk 3wks

Bronchi and bronchioles

Peribronchial infl. + 4 + + + - +

Intraluminal PMN it - - 4 + —

Peribronchial PMN &+ + - =+ + + +
Terminal bronchioles ’

Peribronchiolar infl. -+ + + -+ +# + +

Perbronchiolar -fibrosis = — - + — — _

Intraluminal macrophage -+ + + + + + _

Intraluminal PMN + - - + NI + ~

Peribronchiolar PMN + + - - H - +

Nodular lesion - - -+ “+ + - + +

(=) Negative, (£): Mild but focal, (+): Mild and diffuse, (4): Moderate,
PMN: Polymorphonuclear leukocyte, - infl.: inflammation, hrs: hours, wk: week.
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— &) < WA e BAT: e Hoe—

Botel = Bt A9 glget, EBAEALAK 3

HESEH A RERREA Jed7tx BiokEe &

D EFR, BREHR X #EEEFRC B8R Hol Wb Ao, sEEZERAL XS

mR Y Al EE R hEEY AR R BigE
HER AT Wl B EEY sEMRE (Table 5).

2. Bl R

Table 7. Histopathologic Findings of Bronchi, Bronchioles, and Terminal Bronchioles in
Crocidolite Group

Duration of Observation

3 hours 1 week 3 weeks

Bronchi and brochioles
Peribronchial inflammation - g
Intraluminal PMN ' - +
Peribronchial PMN - +
Terminal bronchioles
Peribronchiolar inflammation +
Peribronchiolar fibrosis -
Intraluminal macrophages -
PMN . -
Peribronchiclar PMN -
Ncdular lesion - .
{—): Negative, (+): Mild and focal, {+): Mild and diffuse, (4#): Moderate
PMN' Polymorphoniclear leukoceyte

t
+

+ 1

-
Re

t

-}
t

= 4+
|

Table 8. Histopathologic Findings of Resbiratory Bronchioles and Alveolar Duets in Control Group

Duration of Observation

3 hburs 1 week 3 weeks 6 weeks

Respiratory bronchioles
Interstitium , ,
Interstitial thickening - - — -
‘Round: cell infiltration : - - - -+
Nodular- lesion : — - - —
Increased reticular mesh - - — +
Bronchial epithelization - S - —
Alveolar space
Macrophages . -+ _ -+ -+ + .
Néutmphiles o —- - — —
Giant cells - - - -
Alveolar duct
Interstitial thickening - - -~ =
Round cell infiltration : - — - —
Nodular lesion = - - —
Intraluminal PMN ' - -~ - -

(=) Negative, (:): Mild and focal," (+): Mild and diffuse, (+#): Moderate
PMN: polymorphonuclear leukocyte )
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203 chrysotile e BBl A &= EAH SR ¥ 93, e AHFEEGEGEE) RS RBERER
A, FEREEY S5 RS G87 AEHEEE Beh B EA el BWZEs glvl. Crocidolite #E#ol
o] whelubr] Asbsigm, oleler F[WREEMEAE  AE(Table 7) wlssbA FEEEME 208, Bt
o —REED AT o EARges, o3 3 il 2 R BES €2 WIEEE gl Jeb
EEASHEmid FRMERES 84, BEE BRE  dod, odde BEES BEA@ne ¢ Hle
E ki (foreign body type giant cell)To] #EHMM  #HHK crocidolite i/t A 7ol A4A HHE= A=

B PR s8] BRI el. ALK BER (BRI 2).

B4 % UEBRES A8 aSd Bt Vel ol 2) FEREMEE LS Wil MARB BB
ol el ol = FhEREE-S Bt ¥ B9 (Table 6). HRE Al A Table 84 FiRsdl uhol e il &=

GIEE chrysotile ¥Rkl A = KR chrysotile Sl Bl fimiEs Bk (alveolar sac)fy H
HEs RS ARE R—Idod, BEAS Eiba o Shell e B BLE elx ggken), 38l 6BBAL
g Wi BRs el ERGT. = EBE chry- | FEREEMNsES BE=Ed BiMez ﬂ}lﬁ}ﬁﬂﬁﬁ
sotile HrEAR A : RREHES BBANA RS g RE B g8 EE WhAiAeRRE:
e ok, HRE chrysotile 1%l A & chrysotile S BMERY BEE B o4 oo B §‘i **s
A% SEEBEN A dEEel WEEE SEBL Meld, I, EhEl, BEE WELSS 49
< AR £EE 2 5 odlx, W AmEHAdel ERIEA PRIERRTEY RERTEs *{bﬂi
2 fFeiREe] wel Wikamiasl 4 EES =Y b mle] A® #ME ERE chrysotile #iEBte)

Nf

(HEEE D. A% Table 9o Fatzl wkel o] HEAHE 3EH =
olw g AHNEE S-S 1HLE BEMNNAL 2o Y RFFEL.R MERES P frehERel BEMIKAdiEsT B
L

Table 9, Histopathologic findings of Respiratory Bronchiole and Alveolar Ducts in Chrysotile Group

Duration of Observation

Chbrysotile 4 mg Chrysotile 20.mg

3 hrs 1wk 3 wks 6 wks 3 hrs 1 wk 3 wks

Respiratory bronchioles
Interstitium
Interstitial thickening — +
Round cell infiltration + +
- Nodular lesion - 4

+ o4+ 4+
£
b+
I -
4 o F

Increased reticular mesh -~ +

Collagen deposition - - —

!

H
+ o+
|
|

Type T cell proliferation - -~
Alveolar space
Macrophages +
PMN ‘ +
Giant cell -
Alveolar duct Interst

+ M+
=+
E3

+ H* +

i+
l‘
i
+ H
E:

Interstitial thlckemng -
Round cell infiltration 4
Nodular lesion -
Intraluminal PMN Ck

Sk O S

H o+ +

R

+ 1k

Mo+
i

(=):Negstive, ~ (+): Mild and focal, ~ (+): Mild and diffuse, ~ (4): Moderate.
PMN: Polymorphonuclear leukocyte, infl.: inflammation, hrs: hours, wk: week.
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ol oo, 1M = MEIBEL 9 AFEE B
fho] wEiziAl el m WSS S A Mk
HimAt Helr] #a{Fg ek

3B = 1B St v BRY Bdes, A9
WA= MEPE 9 MEA FREEs 89 RE
of BeluABERE 3 Ak K (alveolitis)s] BE
o MESGWIEEE 3). i BEEmEe
o BAE X A BERSES O E5ds I
BN W EH R BiRE 9 o,
M EEY LA Het BEY $+ dym,
50 & Masson-trichrome $fuol A BESHT 58
Bfrel A EE AL 4 ¢ Y HEER
. ER AT AR BT SRR RS )
ob7bE BEEHES 18IS masson-trichrome $fs |-
BEYT + ¢ldloh

HHRE chrysotile HEH) A = KBEREH &
Brem 2 pile] BB AsA Jeldos,
AR Bl MR A o o) BFe) ARG

Table 10. Histopathologic Findings of Respiratory
Branchiole and Alveolar Dnet in the
Crocidolite Group (20 mg)

Duration of Observation

© 8 hours 1 week 8 weeks

Respiratory broanchiole

Interstitium
Interstitial thickening - +# +
Round cell infiltration *+ ot 4
Nodular lesizn o +
Increased reticular mehs - -+ +
Type T cell proliferation — -~ e
Alveolar spac
Macrophages + -+ -+
PMN ‘ - + =
Giant cell — + +
Alveolar duct )
Interstitial thickening - + *+
Round cell infiltration - + 4
Nodular lesion ~ + +
Intraluminal PMN + + -

(~): Negativs, (+):Mild and focal,
(+J: Mild and diffuse, (#): Moderate.
PMN: Polymerphonuclear leukocyte,

infl.: inflammation.

w5

M owelelsl Tl Al% STPRRERC] Faxg Re] 2
EAd = (MEBE 1), FPREEL B gades
WA= ek, . :

Crocidolite #EI(Table 10)8] ML EXapE chry-
sotile #HHF L e BLE BES wSitdou, &
TR Pl I AR BEES] Mol TEEE u
il :

EEIA MIEES PREEKELY 14 FEE
o] MAISR By Bl H4 gebadel,

3) EiaFE (alveolar sac)9] &y e

HERAA Y EREAY 2 8Mb: ey <+ g
9},

4) Bit HHE U FRESN OB BB R

ER

—ER Bl & HRENY EEMY 2R B
Bished WA, 2 Table 11,1241 F7" uksl o],
HERE EREEAIY 2BE Sudn, ®BEA
A E FRE chrysotile #2518e] EBE HEE] K
AT BEE Xgo, EEEchrysotile BEE
FIRE crocidolite #5218 0] &) ERE Tyl slx) kot
vk 5k3] crocidolite @i = 41 A} BER w9 chryso-
tile @i MBE FA% Holvl2 B8 Mo B
23ty REGI, E HEE chrysotile FHB] A =
SR Heo] A% FPHBEME ¥ 4+ glgoy croc
dolite B #Bfell 4 = 3Rl = 28] =l aln) ehe},

8. FERSEMORIRAT AT BERSs BiLol 480
FafE

TERITERRG TREke] EHES BRR FRRE
2 BpEele] MBIBGE Figure 15} 2ol Rk &
GREL BB BEREI(-)BIS EESLE(L) )
()85t S B0 god #ersmess
HEL 287 309 7(0.001<p<0. 005), Bi%Ez) o
EEWLHAE Tl BEfo] He AL & 4 99
(V6. 001).

MERS A4 & AFFEEEY WREREA #
EX g @t go e Az, 4 ME
BiEE desl fvh A9 glglest, #Egmesn
HURERE BEs EEBLENY MERT ST A
BRL EEL 9l (0<0.001). B frhEE 2 W
BE WasEE R MRS EBM o % Mmey
HEEE Eusin oS Y + 9o,
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The dilated respiratory bronchiole is filled

with aggregations of asbestos fibers ' and
neutrophiles (in rat, 3 hours after the
intratracheal instillation of 20mg of chryso-
tile) H&E x 200,

FM 3. The interstitium is mildly thickened with

edema and cellular infiltration. The al-
veolar spaces are filled with alveolar
macrophages, small numbers of neutrophi-
les and giant cells’ (in rat, '3 weeks after
the intratracheal instillation of dmg  of
chrysotile) H&E x 200.

— 675

#4011 2. Nodular lesion with foreign body type giant

cells and crocidolite fibers are noted in
the respiratory bronchiole (in rat, one
week after the expossure) H&Ex 200,

BH 4. The interstitium is thickend with the de-

position of collagen (blue color). Alveolar
type I cells are markedly proliferated (in
rat, 6 weeks after the intratracheal insti-
Hation of 4mg of chrysotile). Masson-
Trichrome stain.



Table 11. Histopathologic Findings ofthe Lungs, One Week after Intrastracheal Instillation

Groups

dheb il shebelagal c A27Y A6 E B M 286E

Chrysotile Chrt“jyv'sotile

Crocidoiit?:

Control
Findings 4 mg 20 mg 20 mg
Terminal bronchioles
Round ceil infiération - + + -
Infiliration of PMN - -+ -+ +
Nodular lesion - b + +
Respiratory bronchioles
Interstitial thickening - + H +H
Round cell infiltration - + - +
Nodular lesion - - +# H
Increased reticular mesh - - - -
Type I cell proliferation : - - - +
Intraluminal Macrophage k -+ + + H
PMN - 2 o +
Giant cell + - + 1
- (=): Negative,  (+): Mild and focal, ~ (+): Mild and diffuse, (4):  Moderate.

PMN: polymorphonuclear leukocyte,

infl.: inflammation.

Table 12. Histepathologic Findings of the Lungs, 3 Weeks after Intratracheal Instillation

Ch rys;)tile

Chrysotile  Crocidolite
Control
4 mg 20 mg 20 mg
Terminal bronchioles .
Round cell infitration - + =+ -
Infitration of PMN - - -+ +
Nodular lesion - = + +
Respiratory bronchioles
Interstitial’ thickening 4 4 H 4
Round cell infiltration -+ + + H
Nodular lesion - + + T
Increased reticular mesh - + +# 4
Type U cell proliferation — 4 + +
Intraluminal macrophages o -+ +# H
PMN — - -+ +
Giant cell — + 4 +

{—)+ Negative,

£ %

Tife A, silicate 2 @i w kol whel gEikBye)

(=): Mild but focal,
PMN: polymorphonuclear leukocyte,

(+): Mild and diffuse,
infl.: inflammation.

(+): Moderate.

{4 chrysotile(3Mg0- 25i0,- 2H,0) 3} it ¢l am-

phibole & E4r5| ;. amphibole of &= shal $Hik H(n

cracidolite(Na,0-3Fe0y- Fe,04- 85i0,- H,0), #if%. amo-

-~ 676. —

site(3MgO- 11Fe0- 168i0,- 2H,0); anthophyllite(7Mg
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Degree of lymphocyte infiltration

* (—%: Negative, (+): Mild and focal,
(+): Mild and diffuse, (+): Moderate,
(4): Servere.
p valuer (=)VS () :p<0.001,
(—) V8 (+): p<0.001,
(-£): V8 (+) : Nonsignificant,
(+) VS {(#) 10,001 <p<0.005
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= Abstract=

Changes of Cell Patterns in the
Bronchoalveolar Lavage Fluid and
Histopathologic Findings of the Lungs
After Intratracheal Instillation of
Asbestos in the Rats

Dong Soon Kim, M.D.

Department of Internal Medicine,
Inje Medical College, Seoul, Korea
(Directed by Professor: Munho Lee)

It has been well known that the exposure to
ashestos is related to the development of pleural
diseases, diffuse interstitial fibrosis of the lung,
bronchogenic carcinoma, and mesothelioma. This
study has been done to look for the acute effects
of asbestos exposure on the lung tissue by exami-
ning the cell patterns in bronchoalveolar lavage
The study also

compares the effects of difference in type of fibers

fluid and histopathologic changes.

and difference in dosage of ashestos. Furthermore,
the study is designed to investigate the correlations
between the cell patterns in the bronchoalveolar
lavage fluid and the infiltrating cells in the lung
tissue. k /

Following materials were administered intratra-
cheally to total 77 Wistar rats; 27 rats with 4 mg
of chrysotile, 12 rats with 20 mg of chrysotile, 14
rats with 20mg of crocidolite, and 24 rats as a
control group with normal saline only.

Bronchoalveolar lavage and histologic examina-
tions were done in 3 hours, one week, and 3 weeks

after the exposure in each groups and also in

‘6 weeks in the groups of 4mg chrysotile and

control.

The results are as follows:

1) Cell patterns of the bronchoalveolar lavage
fluid:

In contrast to the control group (2.08%), the
percentages of neutrophiles were  increased in the
bronchoalveolar lavage fluid done 3§ hotrs after
asbestos exposure in the group of 4mg chrysotile
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(15.45%), 20 mg chrysotile - {15.8%), and 20mg
crocidolite (12.275) and the differences were stati-
stically significant. In the group of 4 mg chrysotile,
the percentage of neutrophiles was significantly
reduced as time . proceed (p<C0.01), but in other
groups, no such changes were observed.

The percentages of lymphocytes were gradually

increased in gll groups as time proceeded except

in the group of 20mg chrysotile (p<0.01). " In'3
hours after the administration, there was no signi-
ficant; difference in the percentages of l¥mphocytes
among each grous, but in one week and. 3 weeks
after the instillation, there were significant increase
of lymphocyte percentage (p<0.01).

2) Histopathologic findings. of the lung;

In 3 hours after the administration, neutrophilic
infiltrations of the respiratory bronchioles were
the most "prominent,features. In one week, charac-
teristic: granulomatous lesion -with multinusleated
giant cells, histiocytes, and condensation of reticul}n
fibers ‘was observed. Interstitial pneumonitis infil-
trated by many mononuclear cells and a few neu-
trophils with intrestitial thickening was another
distinctive reaction.

Focal deposition of collagen in' the interstitium
around the respiratory bronchioles was noted for
the first time in 6 weeks after. the intratracheal
. instillation, accompanied - by the proliferation of
alveolar type 1 cells and bronchiolar epithelization.

These changes were more prominent in the high

dose group hut there was no significant difference
-between ‘types of fibers at the same dosage Tevel.

8) Correlation between the bronchoalveolar lavage
zand histopathologic findings;

The percentage of neutrophils in ‘the bronchoal-
~yeolar; lavage fluid and the degree of neutrophilic
infiltration in the fissue showed relatively good
igorrelation. There were more overlaps in the range

-of percentages of lymphocytes among each higtopa~

thologic groups, and the majority of lung tissdes

showed only mild degree of lymphocytic infiltration.

But there was statistically significant difference

between histologically negative group‘ and the group
«of mild infiltration. k
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