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Toxicity study of Wollastoniteto the Respiratory Systemsin Sprague-Dawely Rats

Yong Hyun Chung™ - Jeong HeeHan - MinGuKang - SungBaeLee - Jong Kyu Kim - Hyeon Yeong Kim + Jung SunYang

Chemical Safety and Health Research Center, Occupational Safety & Health
Research Indtitute

Occupationd expaosure to wollastonite can occur during its
mining, processing and using. Wollastonite was andyzed for its
physicochemical properties by transmission electron
microscope and scanning eectron microscope equipped with
energy dispersve X-ray goectrometer. Wollagtonite fibers were
3.3um in diameter(av.) and were 30.5¢m in length(av.). The
atomic composition of wollastonite was S 56.41% and Ca
4359%. Respiratory toxicity of wollastonite has been sudied in
term sequentia in Sprague-Dawely rats. UICC chrysotile
(average diameter 0.03um, average length 2.93m) was applied
as the positive control. The effects of 2mg wollastonite on
respiratory system and pathologica changes were evauated
after 1, 4, 8, 12 weeks indtilled into rat lungs. Inflammetion
response broke out from 1 week after indtilled with wollastonite
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and the pathologica examination further showed increased
legions of granulomatous inflammation after 4 weeks, but
decreased granulomeatous inflammation after 8 weeks, whereas
chrysotile induced progressive interstitial granulomatous
inflammation and fibrog s asafunction of time.
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Table 1. Size and element composition of chrysotile and wollastonite.

, Element Composition
Diameter (i) Length (1) Ao CE}Z’)&
. Mg5807 + 082
Chrysatile .
0.030 = 0015 293+ 283 S4050 = 092
(r=20)
Fel143 £ 013
Wollagtonite 95641 = 248
33124 305253
(n=20) Ca4359 + 248
All values are expressed as mean £ SD
Table 2. Diameter distribution instilled wollastonite and chrysotile.
diameter (zm)
<10 1050 >50
Chrysatile
Y 100% -
(r=20)
\Wollagtonite
15% 50% 3%
(r=20)
Table 3. Length distribution instilled wollastonite and chrysotile.
length ()
<10 1050 >5)
Chrysotile
85% 15% -
(n=20)
\Wollastonite
15% 55% 3%
(r=20)

5 m v|RHEE A7 003m)©] 31.o.v o) 7} 10um v Rk
(34 o] 298m)Q! Ao] 85 % thteble 2, 3). 71341 47
o] 1~5m(8 712178 33um)Q! Z10] 50%SE ©. v 7] 7} 10~50m
(84 0] 305m)Q] Zlo] 55%3A thteble 2, 3). Al EH ] +
AYas FA Ao A= WA w2 Mg(58.07%)
Si(4050%), Fe(1.43%) ©. = LFEFE O L, 71341 S(56.41%)
9} Ca(435%%6) = LEFSTHtable 1).
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ool A= Fof 15759 ¥ (p<005)2} o1 5 479
H(p<0.05)ol| A thzrell Blate] fro] et #) A1 9] S7HE K
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Figure 1. TEM & SEM Image of chrysotile and worllastonite.
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Figure 2. Body weight change of SD male rats after
instillation.
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Table 4. Lung weight of SD male rats after instillation.

Absoluteright lung weight

Rdativeright lungweght

(unit : mg) (unit: %)
1wesk 840615286 0.227+0015
Aweeks 909.8+47.01 0.207+0.010
Contral
8wesks 9204169.92 02010019
12 wesks 1171211196 021910029
1wesk 99267042 * 0.280+0.025**
. 4weeks 1025.2+61.08* 0.242+0.023*
Chrysatile
8wesks 1135.0£3552+* 0.236+0.014**
12 wesks 1159.0+60.92 0.227+0.008
1wesk 93001020 0.255+0.020*
. Aweeks 944.4+80.20 0.220+0.008*
Wollagtonite
8wesks 086418134 0202+0017
12 wesks 1037.8+107.1 0.198+0.021
All values are expressed as mean £ SD
Significant differences as compared with control : #* p < 0.01, * p < 0.05
Table 5. Histopathological finding of lungs of SD male rats after instillation.

Control Chrysatile Wollagonite
granulomatous fibrogis granulomatous fibrods granulomatous fibross
inflammation inflammation (dight) inflammation (dight)

*k% 35 *k% ]js

Lwesk 05 05 *1/5 35 *1/5 05
*k% ]j5 *%k% :US
/5 #*1/5

dweeks 05 05 *1/5 45 *2l5 05
*k% 4/5 *%% 1/5
*k%k 4/5 * 1/5

Bweks 05 05 55 1/5
**1/5 *1/5
*k% 4/5

12wesks 05 05 55 *1/5 05
*% jjs

Histopathological finding animal numbers/total animal numbers
wkx 1 severe, ** - mild, * © slight
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Contral

Chrysatile

Wollagtonite

Figure 3-1. Histopathology of the lung of SD male rats after instillation (Masson' trichrome, X 100).
chrysotile (1, 8 weeks) ; granulomatous inflammation and slight fibrosis, wollastonite (1, 8 weeks) ; slight

granulomatous inflammation.
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Contral

Chrysatile

Wollagtonite

Figure 3-2. Histopathology of the lung of SD male rats after instillation (Masson' trichrome, X 100).
chrysotile (8, 12 weeks); granulomatous inflammation and slight fibrosis, wollastonite (8 weeks) ; slight

granulomatous inflammation and slight fibrosis.
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Al ol vkt o Al7|aA o= Py = &
o] ) A= ROl 2 W EHrated A7
W&t 71 e B A Th(figured).

—pd

V. x l:ll?g_:l

2 X

k=
rhu

SN AR 5L 557 Y AR AR
T2 Al A ol 2red Sl tH(Lippmann, 1990; Lockey 2}
Wiesg, 1992). 3H 5571 7] W o] Al F41& A2 Aol
o} A7l 2 Q1 TEV R S0l & Afe e n e

A0,

ox 3



A M aEo]s Tl 2 ake] Al = A wHLockey, 1995), A1 -2
Ee 4l Ao Hatd A ol A A< skl Ul
A = W 3HA| FtHLaw 5, 1990). Bamstein -5-(2001)> A ©] 20
m 0132 AE 4717 F2A7)E Flof| Fhs 1 e
&4 W 3E ke 4= Qo aHol

T el gigt AT S B AR AT E B,
Warheit -5-(1994a, 1994b)o] =]l 835f/md (114mg/m’) 2] 7134
S 19 6X3E 547 FEAIZ S AR ATPE R #) o 1f5] 4]
o] §-4] W7 (retention hlftime) S 23 A1} 113] 4 2] fr
A 7)1 1579 oy 2 YER o 1, Bdlmannz} Muhle
(1994)0] 7134 A=) 72 Y 2 Folata BAs Ayt
34 (o] >5m)o] v )& 159~-21Y 2 LR Th THE A
A7 (Muhle 5 1991, 1994)¢] 71-3]4] WH17](109~18Y) =
1]528 A 35 1.9t} Bdimamn¥} Muhlg(1994)+= 73] 4 ]
UellA] w2 A g3ll5o] 7f3]40] FYH AR Hel vA]=
FF2 Aty el or, 34 AlE2 EAS s 4
sto] FH7HES A 34 9] E RUAYE oA
o2 718] A 3} 05231 A| 18U ~2 & YRt 3R

Cambelovas} Juck(1994)°] 71-3]4] 25mge 2 b= 3
AMato] ] 7|3 Y& Folatar 7)€ $-of kst A,
AR TR A (o] 16, 27 1L3m)o] FolH A=
471 FAL ARA 1281 8] EEA] ZE7 (hydroxyproling)
o] Z7}sk A8 A 3hol| thsto] IARC(1997)2} McConnell(1995)
= Fo 43K(5ng) 0] FOo 7 Q13 njEo]A Wl &= 9)
The 7Fs/3& AAISE vl 9tk B Aol = AdsE
T34 2ngs 03ml A2 AR 8A3t0] AlFEA0] A
HEEdd 7= U2 FoE uf 2 oyl ZH(maximum tolerated
dose, MTD)S 2 7}5HA] $F= % 3141 th(Taneka 5, 2001).
Porter 5-(2004)2 A EEE9] 5 Yol A5AE7 4
% 18] 1 collagen 4 0] Lo} A3 F-E2] 5 FA7}
7FE 5= kAL SR3iTh B AT AFEA Fo] A
PP R 92 ] A7) FAE S st Arfel A MAdH
Folire Fol & 1938 5 FA 9 S7HE Blon Fo
T RFTE oS HekE YA AEH 08 STk
78S BOth 1134 TN = T & 15773} Fo
T AT TS A FA TS Bl o 71 8]4 Fo
F 87T Fol 3 2ol = ol gt WEE glole &
AT AP EL S Fof st § A = Yehd 9 7
AL Fof 3t F7h= A FEA S Foldt T A7 IE R 7
st AW A L Aol A vehd A5 A9k 22 AT
S Btk

T4 S Foi st § A7 AP 2 325 AP A e 9
st Aol FYAIZ 734 9] T e A Fotgko] 26
me] 1 557} 500fibersml S Z3Fats A $-ofl= A A

=2

= olN rE

m

Aol FoA gl 73] Ao] ZF7A vAl= 9F AT 271

¥ 453} BALEY A %7} 5716k tH(Warheit 5, 1991).
Macdonad} Kang(1997)0] ph-9-20] 5730 2 13|14 & =
oJ3lal T A EFAS v et Al Aol M= 219 o] %
o 7] 53 FIAE F2AWF-So] AlH ) Tara &
(2004)0] A= 7| & FAk 18] (A o] 44% fibers>
20um, A7 41%<Lm)ye NP5 T Ingd T3] Foista
st A Azl oJshd, 7384 Fo] F ULolA = H
E 7Hd o] i 5o] Uehuta 37093} 6702 Sol = 7Hg
Aso] Yeht oy A EA = gko v N/ 134
Tol T ) ga 2o AR E Btk dukA o2 Ao 1
Z 5 Algke] A v ) (abestods) o A= Al G- (fibross) 2 A
™4 4~ 4| (eshestos bodies) 7} HEFLF AL A 8F A5 LFERLEA] oF
=t} A HH(Vidtor 5, 2010), 2 o1 7-0] WA Eofof A
T U AP E A d5o] Yelston 959 4%
= 78] A el v]ste] skl et Alte] Astel . A
Zol FAEN oM AR E A AT 34 Fof o
A Fof 313l 2at] ol A o] YrERSEA| T o
T AFFol = dnelol| A A5 Hol 7P B AFo] UE)
W Fo & 8ol 2nte, ol $ 125rtol & 19t
T 89 AEE A7e] Aste] uel 290t 950 &
X WY FojoM e gl Al EE] HE 1M
oA Aol YER O, 134 Foftoll A= Al EE2]
A71BA ol BFo] Ve A7 8A] WS tii-E 7k
S Btk o]H 3 357 ) AFEEL Hfol= Ad
=2 7R FoE 13X (B A7 33m, B Ao]
305m)-& WA (A2 7 003, H A 0] 298um)el| 13}
o] 2742 100u] o]/, Zo]= 104 o] A Fol gl 113]4
27 357 = AFE LS S5 HE7MA F
T332 A 917 Wl o2 I Gl

B A1AY 7| E Y2 FoqE 34 g7 A d5
S A o)A uh A7ke] bl e} 5 Fojti= 7Y
2 Wglg PohE gk
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