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Pathological observation on the repair of bone defect of spinal tuberculosis in rabbits with HRZ/PLGA
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[Abstract] Objectives: To observe the pathological characteristics of bone defect of spinal tuberculosis in
rabbits with autologous iliac bone coated with sustained-release anti-TB drug HRZ/PLGA and the toxicity to
peripheral organs. Methods: 60 New Zealand rabbits of spinal tuberculosis models were randomly divided
into 3 groups, 20 in each group, all underwent radical debridement. Group A (experimental group) was
implanted with autologous iliac bone coated with sustained —release anti -TB drug HRZ/PLGA (isoniazid,

rifampicin, pioglitazone/acetyl acetic acid); group B(control group) was implanted with autologous iliac bone
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with blank coating; group C(blank control group) was implanted with autogenous iliac bone. 5 rabbits were
randomly selected at 2, 4, 8 and 16 weeks after operation and observed the tissues of bone graft by visual
and microscopic view, the healing of implant interface and the degradation of bone graft material were studied
by histopathological observation. The pathological specimens of heart, liver, spleen and kidney of group A at
2 weeks and 4 weeks after operation were made to specimen slices to observe the toxicity of peripheral
organs. The imaging examinations(X-ray, CT, MRI) were performed at 2, 4, 8 and 16 weeks in experimental
group after operation, and the fusion of bone graft was observed. Results: Visual observation in group A
found that, at 16 weeks after operation, the bone defect was replaced by dense and regular bone tissue, the
hardness was similar to the surrounding bone tissue, and the bone defect had reached the standard of bone
healing, the degradation and integration of bone graft materials had been basically completed. In group B and
group C, at 16 weeks after operation, some rabbits were observed formation of light—yellow purulent material,
and scar hyperplasia was observed in bone defect and pathological bone bridge, paravertebral worm erosion
damage and defect osteoid bridge could be seen. Microscopic observation in group A found that, at 16 weeks
after operation, the production of lamellar bone and trabecular bone increased, the proliferation of bone cell
was active, shape of bone cell and structure of trabecular bone were nearly mature, no inflammatory cells and
necrotic materials formation. In group B and group C, at 16 weeks after operation, there were more irregular
osteoblast and slender trabecular bone, inflammatory cell aggregation between trabecular bones, and necrotic
material formed in some area. Imaging features of the bone graft healing of rabbits in group A were observed,

At 8

the bone —material interface was made into pathological slice to

and at the end of 16 weeks, the bone—material interface combined closely, bone graft healed good.

weeks and 16 weeks after operation,

quantitative analysis on the area of bone trabecular, and the bone trabecular area in group A was

significantly higher than that in group B and group C (P<0.05). In group A, no abscess, bone destruction,

sequestrum, or caseous necrosis was observed at each time of observation, the healing of bone-material

The heart,

kidney tissues of group A were observed at 2 weeks and 4 weeks after operation, no sign of peripheral organ

interface in group A was better than that in group B and group C (P<0.05). liver, spleen and

damage was observed. Conclusions: The autologous iliac bone coated with sustained-release anti-TB drug

HRZ/PLGA which was planted into the bone defect after debridement could promote the repair of bone defect
and the healing of the lesion,

no peripheral organ damage was observed. It has been proved to be a good

sustained anti—tuberculosis material.
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Figure 1 a Sustained material with anti-tuberculosis drug HRZ b Sustained material without drugs
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Figure 2 Imaging features of New Zealand rabbit of spinal tuber-
culosis models a Narrowing in intervertebral space, destruction of
adjacent vertebral body, worm erosion damage in the edge of verte-

bral body b Vertebral bone destruction ¢ The swelling of the psoas,
and paravertebral abscess d Sagittal MRI, low signal in TIWI, high
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Figure 3 Microscopic observation of pathological specimens of bone-material interface in different groups at different

time points(x200) a Group A, 2 weeks, more inflammatory cells, partial degradation of drug—loaded coating b 4 weeks,
obviously degradation of drug—loaded coating, a small amount of new bone grow from the border, formation of the more
irregular osteoblasts and slender trabecular ¢ 8 weeks, the coating gradually degenerated within the nascent bone wrap-
ping, the bone cells have irregular shape d 16 weeks, dense, regular callus formation, bone defects have been healed,
most of the coating decomposed e Group B, 2 weeks, a large number of inflammatory cells f 4 weeks, residues of mate-
rial visible in new—generated bone trabecular g 8 weeks, more irregular osteoblasts and slender trabecular formation h 16
weeks, the trabecular bone increased, the trabecular bone is slender, irregular, and there are some necrotic substances i
Group C, 2 weeks, infiltration of inflammatory cells, necrotic tissue j 4 weeks, irregular shape of the bone cells k 8
weeks, more inflammatory cell aggregation by the new bone trabecular 1 16 weeks, formation of more irregular osteoblasts

and slender trabecular, inflammatory cells and necrotic cells gathered between the new trabecular bone
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Table 1 Total trabecular area of bone—material

interface in three groups at each time point

A# B4 C4A
Group A Group B Group C

24 5130.10+£565.33  5059.56+£302.40  5281.66+459.47
2 weeks

4J 7050.26+125.09 6323.53+174.67 8056.33+252.13
4 weeks

87 13486.53+907.25 8488.30+587.74  9047.96+1003.59
8 weeks

16/ 16299.93+894.61 10317.40+1141.59 12280.23+2787.92
16 weeks
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Figure 4 Pathological changes of heart,

liver, spleen and kidney in group A at 2
weeks(a—d) and 4 weeks(e—h) after operation
a, e Myocardial fibers arranged regularly,

b, f No abnormal in liver sinusoids, hepatic plate, in-

terlobular vein ¢, g No abnormal in morphology and structure of spleen, no significant pathological changes in spleen

and blood sinus d, h No significant pathological changes in renal cortex, tubules and glomerular
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Figure 5 a-d X-ray findings of each group at different time points
a No obvious change b Callus in the bone —-material interface ¢

Connecting bone bridge formation in bone—material interface d Bone—

material interface combined closely by bony bridging e~h CT findings

at different time points € No obvious change f Bone-material interface is blurred, and there is a small translucent region

g Continuous callus and bone bridge formation in the bone-material interface h The new bone is dense and regular,

bone—-material interface bind closly i—-1 The results of MRI examination at different time points i The strip—shaped high

signal j Gap of Bone—material interface is fuzzy K The interface between the bone graft and bone defect disappeared 1

The signal of bone graft decreases slightly, which is close to the signal of adjacent vertebral body
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