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[ Abstract] Objective To determine the appropriate dose of bleomycin to induce pulmonary fibrosis in rat and
mice models via a single intratracheal instillation and to compare model characteristics. Methods Thirty SD rats were
randomly divided into blank group, bleomycin low-dose group (3 mg/kg, BL-L group), bleomycin high-dose group
(5 mg/kg, BL-H group), 10 in each group, and 30 C57BL/6] mice were grouped as above. The animals’ general

condition and body weight changes were observed. The tidal volume (TV), minute ventilation (MV), and 50% tidal
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volume expiratory flow (EF50) of rats and mice were measured with an animal lung function instrument. HE and Masson’
s staining were used to observe histological changes to the lung tissues. Lung collagen content was measured with a
hydroxyproline (HYP) kit. Results In the BL-L and BL-H groups, the survival rates of C57BL/6] mice were 70% and
80% and those of SD rats were 70% and 50% , respectively. From day 7, there was a significant decrease in the body
weight of C57BL/6] mice in the BL-H group (P < 0.05, P < 0.01) and SD rats in the BL-L and BL-H groups (P < 0.
01). Compared with the blank group, TV was decreased in SD rats in both dose groups (P < 0.01) on day 10, but no
significant change was observed in C57BL/6] mice. On day 21, lung function TV and MV were significantly decreased in
the BL-L group rats (P < 0.05, P < 0.01); TV was significantly decreased in the BL-H group rats (P < 0.01); and
TV, MV, and EF50 were significantly decreased in C57BL/6] mice in both dose groups (P < 0.05, P < 0.01). In the
lung tissues of C57BL/6] mice and SD rats in the BL-L and BL-H groups on day 21, inflammatory infiltration and fibrous
cords appeared, alveolitis and fibrosis degree scores were significantly increased (P < 0.05, P < 0.01), and HYP levels
were significantly increased (P < 0. 05, P < 0.01). Conclusions Both 3 mg/kg and 5 mg/kg bleomycin induced
pulmonary fibrosis models in rats and mice. Based on survival rate, lung function, lung pathology, and other indicators,
the optimal dose for C57BL/6] mice was 5 mg/kg and that for SD rats was 3 mg/kg.

[ Keywords] pulmonary fibrosis; bleomycin; animal models
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PRCAR | LATE 2l P 0 W R x| IR o 1 3 < A S i
RFIH)— PR, IPF LR RN E 2%, KL
1l 1 A WL, I S R A A i I A R AR R T
M PR, AR TR LS A A X
ARV HAm L] | SR A SRR YT 25 ) HoA B
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FJ5 47 HE i Masson G4 - S5 T WL it 4
AU 2Rk, SR Szapiel ZELLRT Asheroft 251
VR R 53 S0 DVt ity 20 2 i 960 58 F0 £ 4 ™ B 72
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Table 1 Szapiel scoring system

25 Jili v 5¢ o
Level Alveolitis Score
¥ ol ¢ 0

None No alveolar inflammation

ia i K0 L T A 9 [ 8 8 AR T R B 30 M R T BN T 2l 209 , i 254 TE

e Monocyte infiltration widened the alveolar septa, which was limited to local and near pleura, and was 20% 1
Mild

smaller than that of the whole lung, the alveolar structure was normal
il 3 BB 42l 20% ~ 509 , 3N AL »
Moderate The affected area accounted for 20% ~50% of the lung, and the area near the pleura was more severe

i it 5 VIR > 50% , 185 DL Hi 6 PR B A0 L K% b o st G 4 S22
S > Alveolitis area > 50%, with occasional consolidation caused by monocytes and hemorrhage in 3
pevere alveolar cavity

&2  Asheroft TFr &40
Table 2 Ashcroft scoring system
SHERE 2H 25 BLAA AR

Degree of fibrosis

Histopathological features

Jili L4 K

0 Normal lung tissue
12 A0S SE B I B 2T 4 AL
’ Mild fibrosis of bronchioles or alveolar walls
34 0 S S B v R 27 Ak (H TE W] S I A AR
’ Moderate fibrosis of the bronchioles or alveolar walls, but no apparent destruction of lung structure
56 W AT AEAL I A IS IR T AT 4 5y i 2 2/ NGS 15
’ There is marked fibrosis with destruction of lung structure, forming fibrous bands or fibrous nodules
i BE T 2H U S I m B 2 AL DX 5 e il U3 T 2
Severe structural deformation of lung tissue or large areas of fibrosis. Honeycombs fall into this category
g A XA A 4 kb

Fibrotic foci appear throughout the area
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0.01) 145 7.14 .21 X ,BL-H 4K B TR (P
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T 52 AL, "P <0.05, 7P < 0.01, ( FE/ER)
B 1 CS7BL/6J /MRUEMLE 21 d REIGR
Ak (x £sx,n = 7 ~ 10)
Note. Compared with the blank group, "P <0.05, P < 0.01. (The
same in the following figures and tables)
Figure 1 Change of body weight growth rate of C57BL/6] mice
within 21 days after modeling(% + sx,n = 7 ~ 10)
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Figure 2 Change of body weight growth rate of SD rats

within 21 days after modeling(% + sx,n = 7 ~ 10)
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2B ERIR(P < 0.05,P <0.01) (WLE3),
2.2.2 SD KR

25 L4 Al Dy e R UL B e A2 4k, BL-L 41 il BL-H
Nt e 2 TR, 5 0 X, BL-L 411 BL-H 41
s I JCIH 22 555 10 K, BL-L 411 BL-H 41
TV B2 A B EFHR (P < 0.01) ;%5 21 KX, BL-L
ATV MV 25 HA W EREM (P < 0.05,P <
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2.3 RHSBRaEsE
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0.01) , AT WLASTRF) & 1R 25 U K/ BRIl
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25 I 2R 25 4 S8 4, oK D B I 1 2% M 4
KA YA kL BL-L 20 A1 BL-H 41 HE 4 @34 m] L
TS £E 2235 R i TR il B B g 34 JRE | 4 il A AR P
17 1H , Masson Yt 4 m] UL BA W) W €0 YL 0 1Y 41 4 5%
RO, BL-H 4148 BL-L 41 4F 450 R %4
0 Y 0 1 i DB € B R AT A AR P (L



T E S B AR 2023 452 A% 31 5 2 ) Acta Lab Anim Sci Sin, February 2023, Vol. 31, No. 2

183

Fl4A) ., Sa3HAH b, BL-L 41 BL-H iR HLSEHMEIR i i BE B i 4 J5
AAHALTRIE S B ETHE (P < 0.01) (WLE 4B)
2.4.2 SD KK

KM, Masson
yeeiyn] UL A i ) i (0 Y @E’Jqﬁﬁ <RIV N
JRUUAR , AR AL AR AR B R, &y

2 HAMMHRNER SR, R I RN BU(KSA) . 52 A4, BL-L 408 BL-H 4 il

®3 CSTBL/6) NEUMIIREREBL (% + sx,n = 7 ~ 10)
Table 3 Pulmonary function of C57BL/6] mice(x + sx,n = 7 ~ 10)

Ykt BL-L ZH BL-H 41390 UL HE Qe @il RRAFHEARER RET R (P < 0.01) (&1 5B)

g5 i
205 1] TV(mL) MV (mL) EF50(mlL/s)
Groups Time
TERIHT Before building 0.28 + 0.00 94.23 £ 1.51 0.23 + 0.01
25114
= AL %5 10 K Day 10 0.27 + 0.0l 121.39 £ 9. 14 0.31 + 0.03
Blank group
%5 21 K Day 21 0.45 = 0.02 188.78 + 11.78 0.54 = 0.04
AT Before building 0.27 = 0.01 96.85 = 1. 82 0.23 + 0.01
1. 4
BL-L A %5 10 K Day 10 0.24 + 0.02 93.39 + 12.71 0.28 + 0.04
BL-L group
%5 21 K Day 21 0.35 +0.01* 142.32 + 4.01™ 0.43 £ 0.02"
15T Before building 0.30 + 0.01 96.46 + 1.86 0.23 + 0.01
HY
BL-H <l %5 10 K Day 10 0.28 + 0.02 103.09 + 10. 98 0.29 + 0.0l
BL-H group
55 21 K Day 21 0.28 + 0.02* 108.63 + 10.00 " 0.33 = 0.04™
F 4 SD KFEIIREN (% £ sx,n = 5 ~ 10)
Table 4 Pulmonary function of SD rat(% + sx,n = 5 ~ 10)
Y15
il e TV(mL) MV (ml.) EF50(ml/s)
Groups Time
TR Before building 1.91 + 0.05 300.25 + 16. 63 0.98 + 0.07
23 194 .
=4 %5 10 K Day 10 1.85+0.10 299.31 + 23.32 0.91 £ 0.13
Blank group
%5 21 K Day 21 1.71 + 0.10 282,18 + 34.55 0.88 +0.15
TR Before building 1.95 + 0.06 317.21 + 11.56 1.02 + 0.05
L 4
BL-L 4L %5 10 K Day 10 1.35+0.09™ 249.31 + 6.67 0.80 + 0.02
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% 21 K Day 21 1.08 = 0.06 ™ 207.10 + 9.24" 0.65 £ 0.05
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BL-H 4 %3 10 K Day 10 1.20 = 0.06 ™ 275.58 = 7.78 0.85 + 0.05
BL-H group
% 21 K Day 21 0.92 = 0.09 236.68 + 12.98 0.62 + 0.03
0.6 = 0.8+
52 5 0.6+ ks
R = D
=8 22 4]
i s £ +
T3 T =
i & 0.2 < = S
< =2 0.2
ko = E
0

3 KUMEITHR PR ERRAKE(n = 5 ~ 6)

Figure 3 Levels of hydroxyproline in lung tissue of rats and mice(n = 5 ~ 6)
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Figure 5 Pathological changes of lung tissues in SD rats and scoring
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25 PR 1R B K 3 mg/kg 5 5 mg/kg #1]
1 P NVAN G Wil TS 4 R i O N e R TR
BRI AR K- SAF TG R AR br I il 5 C57BL/6J
INEUIT AT AE AR B AU TR 2 R S R &= 5 mg/
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R 3 me/kg, AWM FIAAGER T SD
KEFI C57BL/6) /ML, HADWELE] 21 d, X A
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