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The lung injury induced by chrysotile asbestos in rats based on the multiple
non-exposed intratracheal instillation
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Abstract: Chrysotile asbestos is a kind of asbestos that is controversial in safety, and it is of great significance to
study its pathogenesis in a reasonable and feasible way to reflect its exposure process. A multiple non-exposed in-
tratracheal instillation method was used to expose male Wistar rats under the condition of different concentrations
of chrysotile asbestos. After exposure for 1, 3 and 6 months, the rats’ body weight and lung coefficient were
recorded, and pulmonary tissue and HE Staining slices were observed. The brochoalveolar lavage fluid (BALF)
was collected to measure the change of different kinds of white cells, total protein (TP), lactate dehydrogenase
(LDH), acid phosphatase (ACP) and alkaline phosphatase (AKP). The results showed that a low mortality was
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presented by using the multiple intratracheal instillation method. The body weight increased slowly and lung co-
efficient increased with the time and dosage. The edema, granuloma and atrophy appeared in pulmonary tissue.
The increased inflammatory cells, destroyed alveolar and fibrosis were observed by HE staining. Chrysotile as-
bestos induced the increase of total white cells, the neutrophils and lymphocytes percentages, but the reduction
of the macrophages percentage in BALF. The values of TP, LDH, ACP and AKP in exposure groups were
higher than those in control group with a significant dose-response correlation. All these results prove that the
multiple intratracheal instillation method could be used to simulate the chronic exposure of chrysotile asbestos.

The Xinkang chrysotile asbestos could induce lung injury through destroying the lymphocytes, alveolar epithelial

cells and alveolar epithelial-capillary barrier.

Key words: multiple non-exposed intratracheal instillation; chrysotile asbestos; Wistar rats; lung injury

Fund support:

National Natural Science Foundation of China (41472046); Natural Science Foundation of

Sichuan Science and Technology Department (14JC0126); Fund Project of Southwest Medical University

(2015-YJ124)

AR IR O 75 5 5 S0 8 4T o A R0 3% g i
Joi + [A) i 980 25 ) 5 i35 5 998 ( Shukla ez al . » 2003), &
Beir 2 [ K 5e &5 (WHO, 2014). & ELE 2002
A A A LA ST A N A A (L
FRRATIARAT A5 R ) A 7= F 2 i, B 100 5 A
HENFE S E AR LPAT I (Courtice et al . »
2012). A ) AL 2 A v AE 1 B B AR SR A7 A S
W (Yarborough, 2007: Vanchugova et al., 2008;
Ferro et al .» 2014). AT F & BoR, A Ml
25 BUM R £F e AL % 1k B R %S (Wang et al . »
2014; Hamra et al.» 2017, AN/DARSN LG 58 B i
A B A 40 B R O A5, 20095 B WA 4
20135 Qi et al.» 2013, HIE T Zh W (1) & N 55 56 B
G S SO HLE A B o

Al 5 i 2B 2 S IR B W) 28 P I T G 1
WO —, HATR AR S Y SR R 2 AT
B VA — R BB 1 5 2047 (Nagatomo e al . »
2008; Takata et al., 2009; Cyphert et al., 2012),
FECPR A R W 5% 1 il 350 55 A% ek R, R A A S B B
iRLIJE%Q*r P2 8% IF BUW I, — O & e 5k

B A Re MLt S e L 3o ik B2 o DRI e AR S AU
%ﬂl%%%t””/%zﬂz RS 1 2 5 1) =X BRI
FHAS TR B2 1A DU 13T B A R Wistar K BREAT 2
IR B, I TT S L b ASE U030 A A 512 o (1) 3 i 3ok A BT
N IO R R TR~ NI &= N N N 0 )
Jos AR Y, FaE Ik S AE VR VE VR (BALF) 1 1 41
Movt£ . B E TP FLIR I S CLDHD « B8 VE i IR
B C ACP ) R Bl B i ( AK P 25 48 b 1 AR A 13E — 21
W Z KBS 13475 15 0, AT 55 45 VP A 126 G 75 5 vk

Ry 45k, S BE RN T Fe i A i 308 S5 A1 T AL T
TUBLE A

1 MBS IA

1.1 ##
1.1.1 SERF)9)

WIWT L SPF HEYE Wistar KR 84 H, /AT 180
~220 g, HIPH R B R 2E SE i s Py oo ik (2 g
R 2= B A0 B d B = S R, A IE S
201601011, 1 7% T 74 B = Bl K 27 5L 58 3 4 o oo
SPF 2 s =, AR &K, £l 23+2 C,
AR EE 50% ~ 70 % , YGIEEE 12 h WIS A28, i
PEREFE 1 DL E.

1.1.2  FEAHE R

AR VU N R il A i el v R R RK 2 4
fi£,05% LA ERLAR R 0.5 ~2.0 pm) (F R ik 55,
2017 8 (TP LR I 08 CLDHD « IR 1 1 R
tE CACP ) Bk 1k 8 12 Il C AP D S 38 751 5 C Tt 8 o
W T ST s B AR 1 ( Thermo Multiskan Spec-
trum); 7200 7443 6 06 E - COL e Al g A% 4
EJ7200); ¥ B L Eppendorf, S810R); ¥ 1l Yt 2
B (Leica020-518.500)

1.2 FH#%
1.2.1 A R v 1 A S 38 4 A

FRE 09 B8 K B (00 DY )1 R et A0 Rk 24,
NAEBRERIK, 23 B A b s R B2, B 0,520
8.0 mg/mL [MAVEH, B AE A7 7 98 %% 30 min
L AT 84 FURRUBENL /2 Bk 4 41, B,



918 EER S TR |

2L Ju bk
¥R

% 36 &

oy e A U A R T 2R T ) B AL R B R KO,
R4l 21 K, oy R
1.2.2  SERB)WR i) 57

AE & 8% A& 7 Cintratracheal instillation
IT): FHIRSE A 29 % B EE 240 2L 0.35 mL/100 g
AT AT s P A PRI o BRI BRUATD B 8 T 15
~20° MRS & FL IR D) e A RO £
KB 64575 (Cambron et al . » 1995 FATER
SR E, WS D JE, IO, Bl K R
K& A YRt A 28 I B S B 1, B
USRI 0.5 mL AR S8 K BRI 24,
PUEAT S EEN 1 ~2 mL 2, ME T 3214
] K Bl 4 2R R Ak 91, i o B, F VB T OO
S KIS 5 K B, LU S & 2w
PIE R AEZY . RN FARGIRLERET 12
min, Bf R A8 5 7 vl 4 P B R BRIRBE AT, R
B 1 P O N I T, S R AR AR TR
o Bl KRR IR IR ST, w218 B AT R, A
VU i e ) H i 20 Ja BRI SR

SR bk 7 v A 3 AN [ ok B 1 I A A A
W AR 1 IR/ BRI A 6 A H L B R
YA T 2B 3 R 7K UAR )16 7 3007 i i, v e
K .
1.2.3 UM KbrA kb3

S AHEGEEE 1.3 F1 6 AN 5 & AR AL 5t 6 A
KR eI K BRU IR I I 2 A, P A2 B R 7K i
I VB AR R KR T 5 AR . BE 5 b R
2ol g5 4L, K AR 1.8 mm MR Bk 2 4R
E IR L R, RS a8 m P N EEIEA 3
mL T4 AR B ERK, e S REDEAT I 3 U e wE vk
IR 80 9% LA b B0 v B Ay S A8 it v
Ve (BALF). ¥ BALF & (4C+1000 r/min~ 10
min), FIEH — 80°C PRAFA I, JECHEITUE I 4 B I A
30 pl. PBS BEHETTE, W10 L 40 &R0 T 40 i vt
bR b, AE 6B I B A I R RN Al R A

28 Giemsa 485 2 /014 200 400, 53 1 vk
P 2 A 505 £ L R IR EL 40  1 B

TEERA ) it - 2 SRR TR L A 2R, 28 A B AR
IS GG S EF 10 % HY R 7KV 7 5, oo RO
K A, P) f, &R FE - (HED B 4 50k
2 AT T WS il 4L 2R )5 BEAR AL
1.2.4 BALF 7" TP-LDH-ACP I AKP il &

BALF ' TP.LDH-ACP #! AKP 1% & 53 5l 2K
P25 T 520 v 25 4- A SE ORI L Bk R o ol ok
JEE VLN 5 AR A Fae a7 S e W AT H 4 (o 2
BN o
1.3 FitA*E

P s e I 2 + 5 &%, K SPSS 19.0 4t
THRAEEAT B0 1) G vk 43 A, 4 1R) 34 40 L 3R o
K25 5 22 43 T CANOVAD» P 5 LL B8R SNK-¢q 74
Ko, 47 77 25 A 55 W R Kruskal-Wallis, £ 56
P<0.05EA %72 L.

2 #iH
2.1 KR—KRIFER

HARUEREA 6 H B O £, 34T 92 56 1 K R L
84 F, Jeagid FErp b 6 J, FLrb 1ot He 4 0 v 71
AR RGP RE ST 1 L i s AN HBE
G E AR AL HPET 1.1 A2 Ho B 4ok
BRI a5 W, 36 8 R0 RK AR & 15
B TR 1A AR 3 A H B R AL LA —
O B IR s 6 AN H I, Geag 240 K RUROK
A ATk > AN FIE F)), BRIERS, R AR, 1 45
AL, AN 0 IR B, B A 7)1 DR

Pedig 3 A I, A B ALK R AR AR T 94
o AT, i A< B ALK BT I 45 22 v 1 B ) 4L
(P<0.05); M4 6 AN H JEAR 31 il B4R Bl A
IR T B 0 X AL il T 2% 2R 3% w1 M1 6
HP<0.05), 5 W% 1.

1 TREME.FEFEFFXRAERMERFHTU(x £ B
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WIE 1M H 3MH 6 ™H 1A 3MH 61 H
91 % 268.00£8.32 433.70+13.66 601.50*14.72 732.50£23.46 0.45£0.03 0.33+£0.02 0.26+0.01
0.5 mg/mL  273.00+£8.54 438.00+28.12 579.00 £ 23.56 629.50+23.16" 0.43+£0.02 0.35+£0.04 0.37£0.02°
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Fig. 1 The gross morphology of rats’ lung tissues
a—FAEX AL 1 M b—0.5 mg/mL %48 | M5 ood—2.0 mg/mL %55 3.6 M esf—8.0 mg/mL %% 3.6 )]

a—control treatment for 1 month; b—0.5 mg/mL exposure for 1 month; ¢» d—2.0 mg/mL exposure for 3 and 6 months;

e, 8.0 mg/mL exposure for 3 and 6 months
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Fig. 2 The histopathologic change of rats’ lung tissues ( X 200)
a— XA 6 N Hs b—0.5 mg/mL %8 1 NMA: ovd—2.0 mg/mL %473 3.6 ™ H; ev—8.0 mg/mL %% 3.6 ™~ H
a—control treatment for six months; b—0.5 mg/mL exposure for 1 month: ¢, d—2.0 mg/mL exposure for 3 and 6 months: e, —8.0 mg/mL

exposure for 3 and 6 months
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Fig. 3 The total cell numbers and percentage of macrophages, neutrophils and lymphocytes in BALF
a5 AH [F) G 5 0] 1) 1) Tk B L s b— S5 AH R4 BT 119 0.5 mg/mL FIE AL L o— 5 AH RIS 22 A11K 2.0 mg/mL 7 & 41 P,
P<0.05: n=6; * —LRIAH—JLm N HEL P<0.05, n=6
a—comparison with the control group at the same exposure time; b—comparison with the 0.5 mg/mL group at the same exposure time;
c—comparison with the 2.0 mg/mL group at the same exposure time, P<0.05, n =63

% —comparison with the data previously sampled in the same group, P<0.05, n=6
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Fig. 4 The content of TP, LDH, ACP and AKP in BALF
a5 A ) e 2 I ) ) B PR B LU b— S AH R A I (1) 19 0.5 mg/mL R HER: oS5 AH R G 2RI R 19 2.0 me/mL 74 LU,
P<0.05:n=6; * —LFRH—HmINELLE, P<0.05.72=6
a—comparison with the control group at the same exposure time; b—comparison with the 0.5 mg/mL group at the same exposure time;
c—comparison with the 2.0 mg/mL group at the same exposure time, P<0.05, n =63

* —comparison with the data previously sampled in the same group, P<0.05, n=6
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