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fluid and pulmonary surfactant protein in mice
WANG Yindan, LI Ting, ZHANG Guoqing, ZHANG Lu, ZHANG Jinna, HU Renjie, LIU Cuiging
School of Public Healih, Zhejiang Chinese Medical University, Hangzhou, Zhejiang 310056, China

Abstract: Objective To assess the effects of acute exposure to electronic cigarette (e—cigarette) on leukocyte and total
protein levels in bronchoalveolar lavage fluid (BALF) and pulmonary surfactant protein expression in a mouse model, so
as to provide insights into the elucidation of the mechanism underlying the damages to the respiratory system caused by
e—cigarette. Methods Twenty—one C57BL/6N female mice were randomly divided into the blank control group, the sol-
vent control group and the nicotine group. Mice in the solvent control group and the nicotine group were exposed to
the solvent aerosol or e—cigarette aerosol containing 25 mg/mlL nicotine for 3 hours daily, while mice in the blank con-
trol group were bred in clean air. Following 3—day exposure, mouse BALF and lung specimens were collected. The cell
morphology was observed using microscopy following Wright-Giemsa staining and the leukocyte count was estimated in
BALF, while the total protein expression was quantified using bicinchoninic acid (BCA) assay. In addition, the mRNA
expression of pulmonary surfactant protein genes was detected in mouse lung specimens using quantitative real—time

PCR (qPCR) assay. Results All mice in three groups grew well without obvious abnormality or death seen. Wright-Gi-

DOI: 10.19485/j.cnki.issn2096-5087.2022.05.006
BB Ef: LT, BB

BEEE: X, E-mail: liucuiging@zemu.edu.cn



TG EE2A 20224E5 A% 34 L5558 Prev Med, May. 2022, Vol. 34 No.5 « 457 -

emsa staining showed a higher number of mononuclear macrophages in mouse BALF in the nicotine group than in the
blank control group and the solvent control group. The leukocyte counts were (2.00+0.77)x107, (1.79+£0.99 )x10” and
(4.00£1.35)x107 cells/L. (F=9.199, P=0.002), and the total protein levels were (0.16+0.03), (0.12+£0.02) and (0.16+
0.04) mg/mL in mouse BALF in the blank control group, solvent control group and nicotine group (F=3.610, P=0.048),
and the relative mRNA expression of pulmonary surfactant protein B (SP-B) and SP-D was 1.00+0.14, 0.82+0.12 and
0.74+0.07 (F=5.491, P=0.028), and 1.00+0.06, 0.90+0.02 and 0.71+0.15 in mouse lung specimens, respectively (F=
10.460, P=0.005). The leukocyte count was significantly higher in the nicotine group than in the blank control group
and solvent control group (P=0.007, 0.003), and the total protein content was higher in the nicotine group than in the
solvent control group (P=0.060), while the relative SP-B mRNA expression was lower in the nicotine group than in the
blank control group (P=0.025), and the relative SP-D mRNA expression was lower in the nicotine group than in the
blank control group and solvent control group ( P=0.004, 0.041). Conclusion Acute exposure to e—cigarette results in

elevated intrapulmonary inflammatory responses, pulmonary capillary barrier impairment and reduced pulmonary surfac-

tant protein expression.
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FEIH Gene 1E 5149 Forward primer JZ[1]5 14 Rreverse primer
SP-A GAGGAGCTTCAGACTGCACTC AGACTTTATCCCCCACTGACAG
SP-B CCACCTCCTCACAAAGATGAC TTGGGGTTAATCTGGCTCTGG
SP-C ATGGACATGAGTAGCAAAGAGGT CACGATGAGAAGGCGTTTGAG
SP-D CCTGGAGACAGAGGAATCAAAGGT CAGGGAACAATGCAGCTTTCTGA
B-actin TGTGATGGTGGGAATGGGTCAGAA TGTGGTGCCAGATCTTCTCCATGT

1.4 %3t 54 K Graphpad Prism 8.0 #4811
30T FE R TORMIR M IE &S 43 A, R B B A o 22
(wxs) ik, ZHM BRI R I 22500, #—
P LEECR ] Tukey £255 . DL P<0.05 HZERA S

PEI-S'&
2 % 7

21 PRBEAREFRAEREAENE K4
INRAERRBLRAF, TR REIThES), Jo/NRIE
T-. %8 3d 5, ZSHXRYL, BRI g e T
H/NRARTE S9N (22.91+1.53) g, (22.61+1.47) ¢
M (23.13+1.47) ¢, MifEds ZE 50 (097 +
0.08) %. (0.93+0.06) %A1 (0.91+0.05) %, 253
TG it X (F=0210, P=0.813; F=1.261, P=
0.307) o P50 BRZH G PN L 0 A I 2 R R 1R

(533.19 +174.27) wg/L, JE & T 4N (46527 +
187.87) pg/L.

2.2 &4 R BALF e s, @ik a
4% 3 4/NE BALF W LLR - E RN &,
Hrp el T4 R s spA% - B Wi, 25 F0 R
g R 2 3>, 3 41/l BALF o 40 2t
5, ZRAEGITHE X (P<0.05); PRSI 5
L Jel TA/NR A AR EGE T XTI (P=
0.007) FEFIXF A /N (P=0.003) ; #5555 Bt 20
52 A/ MR A A E: gt m L (P=
0.925). 3 /MR BALF B EEH SR ILE, 25A
Giitsrm X (P<0.05); WP LRGSR R, el T
ZH/NBURER 1 B 2 s T A AL/ (P=0.060) 5
BRI S A B R EA ST EER LRI
X (P=0.105). W3 2.



TG EE2A 20224E5 A% 34 L5558 Prev Med, May. 2022, Vol. 34 No.5 + 459 -

& 2 BAVNBALF HEAMEEAEEA SRR (G, n=T)
Table 2 Comparison of white blood cell counts and total protein

contents in BALF of mice among three groups (x+s, n=7)
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Table 3 Comparison of relative mRNA expression of pulmonary surfactant proteins in mice among three groups (x+s, n=4)
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