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Histopathological Changes of Subcutaneous Exposure to
Glass Fibers in Rats

Min-Jae Lee, Soo-Hun Cho*, Ja-June Jang

Department of Pathology, Department of Preventive Medicine*

Seoul National University College of Medicine

To exanime in vivo tissue reactions of glass fibers, we injected glass fibers to rats

subcutaneously. We made fibers of average dimensions of approximately 2 ym in di-

ameter and 60 um in length. After instilation of glass fiber we sacrificed rats sequen-

tially at 1, 3 and 6 months. At 1 month after injection of glass fibers, the exposure

area turned to yellow color and formed well-demarcated round mass. The average size

of the mass was 1X0.3 cm. Grossly detectable mass was decreased in size at 6 months

compared to 1 or 3 months. Microscopically, strong foreign body reaction to glass fib-

ers, inflammation and fibrosis were observed until 6 months. Foreign body reaction

was increased up to 3 months, but it was decreased after 6 months. In scanning elec-

tron microscope; there was many bundles of glass fibers around the inflammation

area, but the size of glass fibers were gradually reduced from 1 month to 6 months.

These results suggest that subcutaneous exposure of glass fiber can provoke strong

tissue reaction including foreign body granulomas, inflammation and fibrosis. But glas-

s fiber itself did not produce any neoplastic changes.
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Fig 1. Length(A) and diameter(B) distribution of
the experimental glass fibers.
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Fig 2. Glass fibers used in the experiment
(Bar=100ym)
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Fig 3. Subcutaneous tissue at 1 month after in-
jection of glass fibers. Strong foreign
body reaction to glass fiber, inflam-
mation and fibrosis are observed(H&E,
% 400).

o 3 wEs) 2asglh A AN feERe)
Ak B3] e Pl AskE B BEH] 9
sl #A18 AARRAoR 1 dsE 4o 2 23,
oleld el Wl Al B3l weh f2HH
7} 24900l e Lo} WA Hee) BEoz 4
A5\t G2l Rl B olgurge YA A
A AAAT ehLAolE WA3 gk 93
AL B Azio] 2oyl nieh AR BLH,
A AREAE 24 2 4R8P} 0% 25PA e
SeHad 4 5) 2 9, B2 5 2AYH0E B
2 A3} Solg o4 A7e RS Asleh. EH,
f2497h SIsel A
FOHRE AUSA g

zAYH 0z TR Aol VAT Q. ¥7
ol
o}

o Hz
)
1o
N
falc?
ox
ox
N
»
_t;_!‘

3. FAKHE MA|B0(Ze| o

224 WA RN 1, 3, ohY 25 A=
o f2AH7h URstel 2431 A 9l Ro) B

; o iy

Fig 4. Subcutaneous tissue at 3 months after
injection. Foreign body reaction was
increased compared to 1 month group
(H&E, x400).
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Fig 5. Subcutaneous tissue at 6 months after
injection. Foreign body reaction is dec-
reased and size of glass fiber is mark-
edly reduced. Inflammatory reaction is
relatively less prominent, but fibrosis is
more progressed(H&E, X400).
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Fig 6. SEM of glass fiber in rat tissue at 1 mon-
th, showing intact smooth fiber surface
(Bar=30um)"

Fig 8. SEM of glass fiber in rat tissue at 6 mon-
th, showing degradation of glass fiber
surface(Bar=30um)
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Fig 7. SEM of glass fiber in rat tissue at.3 mon-
th, showing bundles of glass fibers aroun-
d inflammatory area(Bar=30um)

A Bad AL I 4 33 Ao, 7)A
HA AF0] AAE B Y 297, 97 Fol AT
RS

T A3, ol 22 Fuks Fukshs A$7) At

Aol ngdste] S HArke 81 o gt
(McConnell 5, 1984). t)3-5-9] FalA-87) olAld) =
SHe 427t 38718 Bk viFe] 20 3§
7] Al theh E.1(Lee 5, 1981 ; Smith 5, 1984)7}
ot At AYEeE A7 w2H 7
Foll 7= A5FA, 718A F3F, 9g, o
7|8A G, H4 Fol LAY S Basl 9l
U a7l ol5= Qe Rr 2 HIe 2 AN o
g BA 2 Aol

2 2439 2948 Fof AR u} ks A
¥ B, FULPY A7 - SHfibrosis)ol| 3t &
A FAE e, FEAQ dR3lE B3 7
7 A=t TR wFo] SXHH 29
= g Algkal B a5k} (Jonson) Wagner,
1980; Lee 5, 1981; Smith 5, 1984). 'E3F F2)4HS
FUANZ FEAA HF ol At Z7HEATE B

0.

o Jo ox

[o2

olo



£ 9124 (McConnel 5, 1984; Wagner 5, 1984), E
ARoZ Fo3 ajolx Holx o YJ9jAeR
529 71ed FE TG AN E $F
Al T fAAE Soldel dA4HUYe B
(Davis, 1972)7} Sitk. o] BN E kA £79 2
o7} U fAAE 2ol 1871947 FAF H
ZAH) B stz Zol7t 2 feEl At AEW
324 sk} B REHAOH, B AN
AgE Az} 2 ZAol7} L frEAfelME 1 4
=7} AlekA gottha wagch oy, fiEeEse
Ha7} A, FYAZ frelidfrel &3] B s
on, Y& W} dold RBejolA APHo=
TR BAHA oo} =] A= Aok 1
di o] RudMe A FIAA feldfe Us
of wAE 24 wsjele) Had JAAAE W3
A ZPck. £, 48 FEsicke 4 FAE v
g d7golct. a9l Fut, 74 Ev Bl FU%
A%l AAR3l, $oEEdA, $F(sarcoma), FHF
(mesothelioma) °} A7) B3 (McConnel 5, 1984)
T gou}, AHH FYe felidfete] B
< W3R £ B, £ 2 7z fEdRE
F938 Fole Alzto] AH3AA iAol AdR
A7 EREBA L FF 2 A% daaArt
Baka) ofttt. £, thzzo] g, TR
el E1gol gl EA-] Ut wehi] 2
Aol olef e BAY S Bedst7] st Fstol
AN Begt 918 AR, Fsh] Ad
Ao 2719 mgS A1 F AGAA, B
g 9Jxo] Aget gg FAEAC E WS
Hgsi vlwaty] feld e FEY UE BHE

AT AES A Y HXE st B3t

ZAj9] ¥sls vu FASF L, FHA HEsH

o]
4
o
FRARY A A Aslod AR 24
E
(o]
4

Jo o

e

FAR AAEIA0E BRSNS FH RN
o st mye) WskE Gk olst
fol sle ekl 24 g BAAHL

2 WIS AR AL B Aol Ao oz

A
X
o

my
2
o

Azt

Wheeler 5(1990)2] H119] oj5iH, dutd o 7
e §Y0] 7Fed felidfe] 201E 7% 3
ola Zole 200 ;m o8t B1E w} Y}, o]
FEAEY Y8, 2 FRY Afes Zot 4
&, 70| 7}=4E A2 Yol Z JF= 1 2ol
7t BHETE B 2702 olFgo] = A2 9
oF g 4= glt} (Pott, 1978; Candace, 1990). WA, 3
7ol we} thie] Apolrt U Aoz ey, 24
Foll A ARESE fEldae olEd 2UE FES] F
ZFA 7 e w9l AgHEE fEdAS &
23] vheA4S Bl U FEG U2 @
lezl=

T g2, U4 #F 29 Fe 2719 el
71 HEAAM 2AEEE 53 UE P2 o5
T EFA B2 Fo WS Yo eAE AX
& B 17} QJdrHoberdorster 5, 1988). ©)2} FAFSH
o] FEPlAT dojd 4 g ROZ oA,
79, 32 5 99 A7 fEdh E fFE 2
stgn| A og HAs o AEEA ittt 2
MRS sl AS FEY Bz AN E,
20 o} A HRRYY o5 #AHA &
At a2t B HAo M 23] 331 (ashing) 3 2
& wr} AU fldh AN Ak 43br) |
2o 2 AgxE $AE /AL Ao A3 E
g, AR d7AE A 2, fAA0E 4
Holl vjgte] AR E40] A gl AL 1 22
gy EAol| 7QlEE 2o Ag4dd. fEidRe
Aunct 1 A7 Zolrl Zojd RAEHAZ o
5 7 oke A7 fEARY A AdAe HF
o] Zo] Wgro 2= dojuix| gethes Alo] & 53
olg} & 4= gir}. B AgoA ARge felidfie A
FHog 7lse & A4S A UEL HolE dF
A HEY] S5t EAQ TS Tkl FAE=
d F gahl ARRIEIt mebA ZAHQ) el A

o) frel e olutt o A3t dopst Aty & &
o]

i

¢



FAREEI 8] AANA Bol sto) 4YE F2)
Hiel 3 BEE AT GI9ARIE 24 938
Qo771 U3 A2 A, & AR

QA DT 1,3, 1090 24 sIale) 48 #
459l ol I A2 Azl w

L
leO
I
)

7} O FopAlE e Holy, freldfel EHiol
e Hoe s!.o} FralAfrt Alzto] Ztstel
w2t 2ol A oY =o} JME FrHe AL
2 A} g, ARt e met 454 W
9| Bt oA L, A3 HHEo] AL 0B

£ Yol MESe] BAHA ¥ A& £ o o7
7b FA wwog W A Fastn f2
el Eskel tieo] Adfrg A Aes A7
St & AMe b fdiE LRl

I AREels B, ARG olevs
olsjel Y4 BN} RATHE FT TE 7]
29 o]Fo] 18 BIHA gk, w2k A4 I
AN 439 f4R7} A3t 2T 1)

szl 4L ve g Aoz Jran

Lo 4
i)
o,

Hu
=

= ol
il
e
=
e

o oox o 2
o & 2 oq
Lm tu v 2
0 oy B
Ol

A
ox R
o
-m do
8 8 o

L

rlo

nEL

=]

fulny

ne

2

41

_40

2.

0,

[T
o
o
5
=)
JN u

X
ol
S
ok
8
“%
o
a»
oL
2
K
)
B )
i
A0
32
(o
&
BN oo Ay > oox b Wb

o e o2

ok ¥
[ A A

o,

£

&1 BN

2

oh‘, N}‘I
312
£
o
SE,
&

o gy Y

R

- r
-
w
3,
uj
4
o
% R
do
C) °l
2 2
4n oo
2
o
R 1Y
fe

So)x ey wWaks BaYA dsitk &
E 5t A AzE A A
HAE ZHY7R FeEldol Agdes 2

of

e
Jo
A
ox
do
2
Pl
2
2
ry
fu
>
o
r)l.
o
ot
=
£ o
ok

2] 8+2]A] 1996 ; 29(2) : 187-198.
¥, A, YA, BIA, AL, W4,
2 WAAol ols) dAde fAfo] ogt
Baf. i 3Hated ) 8h3)A] 1994 6(2) : 439-446.
ddE, A, BAE, BE, YAS, T8, o
g, g, fejAdfel A7t 224 1Y 5
9] ok mla} Zok wralo)] Bat AskEA) T
3}13]%] 1995 ; 17(1) : 76-93.
258, 3AE, A4, 3744, 59, 729
A, o] ‘E AE, T34, T8E.R
E FUo faElde dgusd 43 qetzat
shedyad g0 A, ZYIAATY, 199.
Adachi S, Takemoto K, Kimura K. Tumorigenicity of

oo

r:i °\>
N
N

1;
8 2 oPN

O

fine man-made fibers after intratracheal admin-
istrations to hamsters. Environ Res 1991 ;54:
52-73

Candace SW. Expoure to man-made mineral fibers:
A summary of current animal data. Toxicol
Indust Health 1990 ; 6 : 293-307

Daniel H, Le Bouffant L. Study of a quantitative scal
e for assessing the toxicity of mineral dusts. In:

The in Vitro Effects of Mineral Dusts. London,

!
-
oy

|



Academic Press, 1980 ; pp33-39

Davis JMG. The fibrogenic effects of mineral dusts
injected into the pleural cavity of mice. Br J
Exp Pathol 1972; 53 : 190-201

Jonson NF, Wagner JC. A study by electron mi-
croscopy of the effects of chrysotile and
man-made miheral fibres on rat lungs. In: Wag;
ner JC, ed. Biological effects of mineral fibres,
Lyons, International Agency for Research on
Cancer, 1980; 1 pp 293-303

Lee IM, Henneekens CH, Trichopoulos D, Buring JE.
Man-made vitreous fibers and risk of respirat-
ory system cancer : a review of the epidemiol-
ogic evidence. JOEM 1995 ; 37(6) : 725-738.

Lee KP, Barras CE, Griffith RS, Lapin CA. Compara-
tive pulmonary responses to inhaled inorganic
fibers with asbestos and glass fiber. Environ Res
1981 ; 24:167-191

McConnell EE, Wagner JC, Skidmore JW, Moor JA.
A comparative study of fibrogenic and carcin-
ogenic effects of UICC Canadian chrysotile B as-
bestos and glass microfibre (JM 100). In : Bio-
logical Effects of Man-Made Mineral Fibres.
Proceedings of a WHO/IARC Conference, Cop-
enhagen, Denmark, 20-22 April 1982, Copenhag-
en, World Health Organization, Regional Office
for Europe 1984 ; 2, pp. 234-252

Oberdorster G, Morrow PE, Spurny K. Size depen-
dent lymphatic short term clearance of amosite

fibres in the lung. In “Inhaled Particles VI.”

Ann Occup Hyg 1988 ; 32(Suppl. 1), 149-156

Pott F. Some aspects on the dosimetry of the carcin-
ogenic potency of asbestos and other dusts.
Staub-Reinhalt Luft 1978 ; 38 : 486

Smith DM, Ortiz LW, Archuleta RF. Long-term ex-
posure of Syrian hamsters and Osborne-Mendel
rats to aerosolized 0.45 pum mean diameter fi-
brous glass. In: Biological Effects of Man-Made
Mineral Fibres. Proceedings of a WHO/IARC
Conference, Copenhagen, Denmark, 20-22 April
1982, Copenhagen, World Health Organization,
Regional Office for Europe 1984 ; 2, pp. 253-272

Smith DM, Ortiz LW, Archuleta RF, Johnson NF.
Long-teim health effects in hamsters and rats
exposed chronically to man-made vitreous fib-
res. Ann Occup Hyg 1987 ; 31 : 731-754

Wagner JC, Rerry GB, Hill RJ, Muday DE, Skimd-
more JW. Animal experiments with MM(VJF fib-
res-effects of inhalation and intrapleural inocu-
lation in rats. In : Biological Effects of Man-Mad-
e Mineral Fibres. Proceedings of a WHO/IARC
Conference, Copenhagen, Denmark, 20-22 April
1982, Copenhagen, World Health Organization,
Regional Office for Europe 1984; 2, pp. 209-233

Wheeler CS. Exposure to man-made mineral fibers: A
summary of current énimal data. Toxicol Indust
Health 1990 ; 6 : 293-307

Zenz C, Dikerson OB, Horvath EP. Occupational Med-
icine. 3rd ed. Mosby, 1994 ; pp. 185-193

— 76—



