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[ Abstract] Objective To explore methods of streptozotocin-induced diabetic pulmonary fibrosis mouse model
establishment and provide a stable animal model of diabetic pulmonary fibrosis for clinical research. Methods Sixty male

C57BL/6 mice were randomly divided into three groups: normal control (NG, n = 20), diabetic pulmonary fibrosis 1
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(DPF1, n = 20), and diabetic pulmonary fibrosis 2 ( DPF2, n = 20) groups. The fasting blood glucose levels and body
weight of the mice were measured after overnight fasting; then the DPF1 group was intraperitoneally injected with a large
dose of streptozotocin ( 150 mg/kg) , and the DPF2 group was intraperitoneally injected with a small dose of streptozotocin
(50 mg/kg) every day for five consecutive days. The NG group was intraperitoneally injected with the same amount of
sterile citrate buffer. After injection, the general condition of the mice was observed every day, and the body weight and
random blood glucose of the mice were measured every week. The mice were fed normally for 16 weeks, and five mice were
randomly selected from each group every 4 weeks to be sacrificed for pathology and molecular biology assays to assess the
degree of pulmonary fibrosis. Results  After streptozotocin induction, both the DPF1 and DPF2 groups had typical
symptoms of diabetes including polydipsia, polyuria, polyphagia and weight loss. The body weight of the DPF1 and DPF2
groups increased slower than that of the NG group, and gradually decreased from the 8th week (P < 0.05). The random
blood glucose of the DPF1 and DPF2 groups was greater than 16.7 mmol/L after the 1st week and the 2nd week,
respectively, and tended to be stable after the 9th week (P < 0.05). The pathological results showed that, compared with
the NG group, the DPF1 and DPF2 groups had no obvious fibrotic lesions at 4 weeks. However, a small number of fibrotic
lesions were observed around the vessels at 8 weeks. Obvious fibrotic lesions were observed at 12 weeks, mainly
accumulated around the blood vessels; and more obvious fibrotic lesions were observed at 16 weeks that involved the
surrounding lung tissue. The molecular biological results were similar to the pathological results. Compared with the NG
group, the DPF1 and DPF2 groups’ expression levels of mouse fibrosis marker collagen 3 did not change significantly at 4
and 8 weeks, but increased at 12 weeks (P < 0.05) and significantly increased at 16 weeks (P < 0.05). Conclusions
A single high-dose intraperitoneal injection of streptozotocin ( 150 mg/kg) and five consecutive low-dose intraperitoneal
injections of streptozotocin (50 mg/kg) induced diabetic pulmonary fibrosis mouse models after 16 weeks of feeding, and
both produced ideal animal models for diabetic pulmonary fibrosis.

[ Keywords] diabetic pulmonary fibrosis; mouse model; streptozotocin
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three groups(x * s)



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

197

2.3 BEHLMAETL

34/ RUAE AL BT RBG JC W EMEEF (P >
0.05), 5 NG 4MI L, DPF1 41 Bk K5l STZ 44
255 /N RBG Vs B8 i HL 2 % 55 T NG 41,1 JAJ5
FiA /N BN K T 16. 7 mmol/L, H T4 9 JilJ5
BTEE(P < 0.05) (&1 2) ;DPF2 ZHI%LE 5 d /)b
B STZ 25/ RBG RN, 55 2 J8 5 BT A7 /18
BB KT 16.7 mmol/L, H T4 9 G #4 T8
E(P<0.05) (K2),

- ILHXTHRA NG

& SRR RIEI AT 4L DPF1
- /N R LT 4L DPF2

* X 4 0k x X

FE pL I A (mmol/L)
Random blood glucose(mmol/L)

L) L J L) T L L) T L] L L]
78 9 1011 1213 14 15 16 17
ST ()

Time(weeks)
2 ZAUNEEEHLIIAE AR LI (& £ 5)
Figure 2 Comparison of random blood glucose among the
three groups(x + s)

ZE AR
NG

R B3 Il £ A 26
DPF1

2.4 FhAHNRETHL

5 NG AHLL,DPF1 4 F1 DPF2 21 4 J&if 34
ULE] B G £ A A2 5 8 W] s ] T i A5 ] UL 2D
LRI AR 5 12 B AT DL BH S i 1 2 Ab s AR,
SRR M0 L [) B e O 2 ) il ] o B g 3
B4y HliE] BT SCAE | H DPF1 41%% DPF2 4H T B i ;16
SRR R RTAE S 2 f s A = - S il
20 [ Fsf AT dd SO 38 it (1) o 3 JE R R 4 i ) JBg
SR  DPF1 4058 DPF2 4l s i Bl 2 (/&1 3) . &5
TR, /NEL DPF Bl (] (4R 3 i &, T 12 S
AT LB R EF AR AR, 16 JE£F 41k i A8 Fi 145 & 1]
[i1) JE L Al 4L 4 &5 9 | . DPF1 4 PR R e 45 24 41
HeAL IR A RS DPF2 4i%ELE 5 d /IR 25 S
2.5 MHF4UIREZEAT mRNA RiZEL

5 NG 4t ,DPF1 401 DPF2 4 4 J& 1 8 J& it
INREF et bR E W e R H 3 ( Collagen 3) Y R34
IR WA AR Ak 5 12 JE B DPF2 4R AR 1 3 1Y
FEIRBE NG L B (P < 0.05) ,DPF2 41 & L B
WAL T RE S /NN 22 R AHOC 16 JE BT DPFL 21
MDPF2 A HEH 3 MREHEW M (P <
0.05), H DPF1 dHhnsE B i (Al 4A,4B) . 414

/N b i 48 448 A 2L
DPF2

4JH
4 weeks |-

8

8 weeks

124

12 weeks |

16)4

16 weeks

B
ﬁ"‘k Bl A

41

e P

3 R[RIFE STZ AbFEX A [a] i A] 5

bR N A5k 7 0 . )
/NGB PR Al 21 AE AL B R ( AR S (5, 100%)

Figure 3 Effects of different doses of streptozotocin treatment on diabetic pulmonary fibrosis in mice at different time points
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Figure 4 Effects of different doses of streptozotocin on molecular markers of diabetic pulmonary

fibrosis in mice at different time points
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