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The Influence of the Apoptosis Rate and the Expression of Apoptosis

Proteins in the Macrophages Infected by Mycobacterium tuberculosis

Dong Weijie, Li Wei, Liu Danxia, Liu Yunxia, Tuo Qingzhang, Wu Fang, Zhang Le, Zhang Wanjiang*
(Department of Microbiology Immunology, Medical School, Shihezi University; Laboratory of Xinjiang Endemic and Ethnic Diseases,
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Abstract To explore the regulation and mechanism of apoptosis of the macrophage infected by Mycobac-
terium tuberculosis. Infected the macrophage RAW264.7 cell line with international standards with Mycobacterium
tuberculosis H37Rv and BCG, at the same time, set the blank control group, after the infection at the 1, 6, 12, 24 h,
flow cytometry were employed to detect the rate of the apoptosis of macrophages of each group. Then detect the
Caspase-3 protein and expression levels of the gene with Western blot. The results showed that the rate of the apop-

tosis of macrophage RAW264.7 cell line infected by Mycobacterium tuberculosis is significantly higher than that
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of the control group, the difference was statistically significant (P<0.05), and the rate of apoptosis of macrophage
RAW264.7 cell line infected by the BCG was higher than that of the H37Rv, after infection, at 1, 12, 24 h, the rate
of the apoptosis increased significantly, and the difference was statistically significant (P<0.05). After being in-
fected by Mycobacterium tuberculosis, the expression of the Caspase-3 protein in macrophages increased, and the
expression of the Caspase-3 protein of the Mycobacterium tuberculosis group is higher than the control group, the
control group<H37Rv infection group<BCG infection group. The difference was statistically significant (P<0.05).
The expression of Caspase3 protein in BCG infection group is higher than that in H37Rv infection group, at 1, 12,
24 h, the expression of protein was significantly increased after being infected, the difference was statistically sig-
nificant (P<0.05). The expression level of Caspase-3 gene in the Mycobacterium tuberculosis infection group was
relatively higher than that in the control group, the difference was statistically significant (P<0.05). The expression
of the Bcl-2 protein of the Mycobacterium tuberculosis infection group was significantly lower than that of the
control group, the difference was statistically significant (P<0.05). At 1, 6, 24 h, the expression of Bcl-2 protein in
the H37Rv infection group was higher than that in the BCG infection group after being infected, the difference was
statistically significant (P<0.05). This shows the infection with Mycobacterium tuberculosis leads to the apoptosis
of macrophages, the intensity of virulence of Mycobacterium tuberculosis was related to the apoptosis of cells. And
the apoptosis of macrophages infected with Mycobacterium tuberculosis was related to the expression of Caspase-3
and Bcl-2.
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Table 1 The apoptosis rate of macrophages at different time points, in group H37Rv BCG and control

I 8] () H3 7RI G2 40 0 )3 7 28 (Rs, %) BCGEAL LN A1 J I T2 ks, %) 6 R 2L 20 IR T 6 (ks %0)

Time(h) Apoptosis rate of H37Rv group(¥+s, %) Apoptosis rate of BCG group(X¥+s, %) Apoptosis rate of control group(¥+s, %)
1 8.64+0.38" 17.04+0.94* 3.13+0.67

6 8.43+0.93* 8.42+1.55* 1.3940.11

12 10.62+0.87® 14.38+1.14* 2.27+0.02

24 8.24+0.33" 16.56+2.24° 0.85+0.03

n=5, *P<0.05, 5% M4 L PP<0.05, H37RvZH S BCGA LL# o

n=5.*P<0.05, compared with the control; *P<0.05, H37Rv group compared with the BCG group.
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Fig.1 Detect MTB infectedmacrophage's apoptosis rate by flow cytometry
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Table 2 Role of Caspase-3 protein in apoptosis of macrophages
IR T8 (h) H37RVIE 4 (x+s, IOD) BCG/& YL (x+s, IOD) X 6 4 (s, 10D)
Time(h) H37Rv group(x+s, IOD) BCG group(x+s, IOD) Control group(¥=s, IOD)
1 0.52+0.13% 1.45+£0.61°* 0.31+0.11
6 0.94+0.48" 1.1740.66" 0.34+0.12
12 1.43+0.37® 2.08+0.58° 0.45+0.21
24 1.04+0.38% 1.3240.70* 0.41+0.16
n=5, *P<0.05,5 % A1 LLER; °P<0.05, H37RvA1 5 BCGAL LA .
n=5.*P<0.05, compared with the control; "P<0.05, H37Rv group compared with the BCG group.
3 ERMAATIIEBI2EHMERIE
Table 3 Role of bel-2 protein in apoptosis of macrophages
I 18] (h) H37RvIE G4 (x+s, IOD) BCGE G4 (x+s, I0D) X I (x+s, IOD)
Time(h) H37Rv group(¥+s, IOD) BCG group(¥=+s, IOD) Control group(¥=+s, IOD)
1 1.75+0.06 0.40+0.01* 1.83+0.01
6 1.47+0.03* 1.09+0.04* 1.68+0.02
12 1.25+0.03* 1.68+0.02° 1.78+0.03
24 1.5140.05® 1.22+0.01* 2.01£0.6
n=5, *P<0.05, 5%t AL P<0.05, H37RvAI 5 BCGHL HL
n=5.*P<0.05, compared with the control. P<0.05, H37Rv group compared with the BCG group.
lh 6h 12h 24 h lh 6h 12h &
e — —— 26 kDa
Caspase-3 33 kDa Bel-2
. B-actin “-—— G —
Bractin wweG—— — — . <3 D: S 3 (Da
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Fig.2 Western blot analysis of Caspase-3 expression in
infected macrophages
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Fig.3 Western blot analysis of Bcl-2 expression in

infected macrophages
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