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[Abstract] Objectives: To study the effect of osteoblast—derived exosomes(MTL-OB-Exo) stimulated by my-
cobacterium tuberculosis lysate(MTL) on the formation of osteoclasts. Methods: Cell Counting Kit-8 (CCK-8)
was used to determine that 35.9ng/ml was the optimal dose of MTL, which was used to stimulate mouse os-
teoblasts.  Differential centrifugation was used to separate and extract MTL-OB-Exo and normal mouse os-
teoblast—derived exosomes (OB—Exo). The morphology and size were observed by transmission electron mi-
croscopy, and Western blot(WB) was used to detect the expression of exosomal transmembrane protein CD9
and osteoblast—specific alkaline phosphatase(AKP). Mouse mononuclear macrophages(RAW264.7), the precursor
cells of osteoclasts, were divided into three groups according to different intervention methods: experimental
group, MTL-OB-Exo (10ng/ml); control group, OB—Exo (10ng/ml); blank group, no treatment. After 4 days of
culture, RAW264.7 was observed under light microscope and tartrate resistant acid phosphatase(TRAP) staining

was used. The morphology of osteoclasts in each group was observed and counted, and the difference in the
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number of osteoclasts was compared. In the same intervention group, the cells after intervention were cultured
on the bone grinding plate for 10 days. The morphology of bone resorption lacunae in each group was ob-
served and counted by methylene blue staining,

Results:
and it highly expressed CD9 and AKP proteins.

and the difference in the number of bone resorption lacunae
MMTL-OB-Exo was of a round or round-like structure with a diameter of 30-
After the intervention of RAW?264.7 in different

the number of osteoclasts formed in the experimental group was 39.60+1.95,

was compared.
100nm,
ways, which was significantly
higher than that in the control group(30.20+1.64) and the blank group(28.80+1.58), and the difference was
statistically significant(P<0.05). The number of bone resorption lacunae in the experimental group was 21.40+

1.52, which was significantly higher than that in the control group(16.20+1.30) and the blank group(14.40+

Chinese Journal of Spine and Spinal Cord, 2021, Vol. 31, No.1

1.52),

and the difference was statistically significant (P<0.05).

Conclusions: MTL-OB-Exo can induce and

enhance the formation of osteoclasts, result in bone destruction.
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Figure 1 Under the light microscope, osteoblasts are
monolayer, cuboid or short columnar, and exist in clumps
with adjacent cells(x200) Figure 2 The activity of cells
decreases with the increase of drug concentration Figure 3 Two groups of exosomes extracted by differential centrifu-
gation @ MTL-OB-Exo is round or quasi—circular, partly like a "saucer", with a diameter of 30-100nm b The morphol-
ogy and size of OB-Exo and MTL-OB-Exo are similar(Bar: 500nm) Figure 4 High expression of transmembrane pro-
tein CD9 and osteoblast specific protein AKP in MTL-OB-Exo
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Figure 5 Morphological characteristics of RAW264.7 after different stimulations(x200) a In the blank group, RAW264.7

is found round, large in volume, and transparent b In the control group, a small amount of differentiated RAW264.7 and

a small number of multinucleated cells are seen ¢ In the experimental group, a large amount of differentiated RAW264.7
is found, fusiform with tencacles, partly fused into multinucleated cells Figure 6 In each group, the tartrate resistant
acid phosphatase active site in the cytoplasm of osteoclasts formed brown precipitates, and the nuclear staining is nega-
tive, indicating the appearance of multinucleated cells—the osteoclasts(arrow)(x200) a A few osteoclasts were found in the
blank group b In the control group, scattered and small amount of osteoclasts were observed ¢ A large number of large

osteoclasts were observed in the experimental group
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Figure 7 Under the electron microscope, the bone unit
structure is clear, toluidine blue dye fills the gap of bone
grinding plate, and the purple area is bone resorption la-
cunae (arrow) a In the blank group, bone resorption la-
cunas can be observed in different sizes and irregular
shapes, and of single shot distribution b In the control

group, the distribution density of bone resorption lacunae

was higher ¢ The bone resorption lacunae are distributed in the bone grinding slices in the form of beads in the experi-

mental group
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Table 1 Comparison of the number of osteoclasts and

bone resorption pits

S0 Xif HE 21 L=k
Treatment Control Blank
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Ly - N
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P DRI 55 2140£1.527 162041302  14.40£1.52
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DS X AR 22 4L P<0.05 ;@5 %8 4L I P>0.05
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P<0.05; @Compared with the blank group, P>0.05
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