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[Abstract] Objectives: The anti-tuberculosis drugs isoniazid(H), rifampicin(R) and pyrazinamide(Z) sustained—
release coatings were observed in rabbit spinal tuberculosis model for anti—tuberculosis performance and tissue
compatibility. Methods: Healthy New Zealand rabbits were selected to construct L4/5 spinal tuberculosis mod-
els, and 60 successfully constructed rabbits were randomly divided into 3 groups of 20 rabbits. Group A (ex-
perimental group), implanted autologous iliac bone with adhesive HRZ coating after removing the lesion; group
B(control group), implanted autologous iliac bone with blank coating after lesion removal; group C (blank con-
trol group), implanted autologous iliac bone after lesion removal. The general conditions and wounds of experi-

mental rabbits after operation were observed. ESR and CRP were performed 1d before modeling,
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preoperationand 1d, 3d, 7d, 14d, 28d, 56d, 84d, and 112d after operation. Liver and kidney function tests
were performed before and 14d, 28d, and 56d after operation. 5 rabbits in group A were randomly executed
at 28d after surgery, and their hearts, livers, spinal cord, spleens, and kidney tissues were excised to make
pathological sections for observation. Spinal X-ray examination was performed at 56d after operation, and 5
rabbits were randomly executed in each group to collect material samples from the bone graft site for
histopathological observation of the bone-material interface. Results: One rabbit in group B was infected with
incision, one rabbit in group C died, one rabbit was paraplegic, and the remaining rabbits were generally in
good conditions after operation. The ESR and CRP of the three groups before modeling and before surgery
were not statistically different(P>0.05); the ESR and CRP of the three groups before surgery were significantly
higher than before modeling (P<0.01).

after operation, and the CRP peaked at 3d, the ESR peaked at 7d, and then gradually decreased. In group

The ESR and CRP of the three groups were significantly higher at 1d

A, the CRP decreased to the pre-model level at 56d after surgery, and the ESR decreased to the pre—model
level at 84d; the CRP and ESR were still significantly higher than the pre—model level
at 112d(P<0.05). The ESR and CRP in group A at 7d, 56d, 84d, and 112d after operation were lower than

those at the same time in groups B and C(P>0.05), and there was no significant difference between groups B

in groups B and C,

and C at the same time(P>0.05). There was no statistically significant difference in liver and kidney function
indexes between the three groups before operation and 14d, 28d, and 56d(P>0.05); of all three groups, the
28d,
At 28d after surgery,

liver and kidney function indexes at 14d, and 56d after operation were with no statistical difference

comparing with those before operation. there were no organic changes and signs of
tissue damage in the heart, liver, spleen, spinal cord and kidney tissues of group A. At 56d after surgery, the
bone graft fusion in group A was better than that in groups B and C(P<0.05), and the area of bone—material
interface histopathological sections of group A was significantly bigger than that of groups B and C (P<0.01).
Conclusions: HRZ slow-release coating had excellent anti-tuberculosis performance and tissue compatibility.
[Key words] Spinal tuberculosis; Anti—tuberculosis drug sustained-release coating; Isoniazid; Rifampicin;
Pyrazinamide; Bone repair
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Figure 1 Preparation of materials a HRZ slow release coating b Blank coating
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Table 1 Comparison of ESR values at each test point in three groups

Al B4 C4H PlH
Group A Group B Group C P value
WM HT Before molding 1.55+0.51 1.50+0.51 1.60+0.50 0.825
FARAT Preoperation 10.90+1.51V 11.00+2.05% 10.55+1.437 0.678
T ARJG Postoperation
1d 11.95+1.237 12.40+1.2772 12.55+1.19" 0.285
3d 13.15£1.13% 14.50+1.871? 14.30+1.3012 0.011
7d 15.05+1.60Y 17.5+1.4312 16.1x1.86"2 0.000
14d 12.70+2.75"% 14.30£1.92"% 13.50+1.35" 0.062
28d 8.26+1.577 11.60+2.9472 10.13+2.6702 0.001
56d 2.20+1.227 7.60+3.891% 7.40+4.571% 0.003
84d 1.40+0.54 7.20+3.111% 6.40+2.701% 0.005
112d 1.20+0.44 6.20+2.581% 5.60+2.30"% 0.004
(D5 1 BT LU P<0.05;@15 A GLIRIIE A A5 L2 P<0.05
Note: (DCompared with before molding, P<0.05; @Compared with group A at the same time, P<0.05
x2 ZHBERNE ESH CRP ELLR (ws , pg/l)
Table 2 Comparison of CRP values at each test point in three groups
A4l B4l Gl P
Group A Group B Group C P value
AT Before molding 520.60+136.88 474.35£112.62 460.20+113.08 0.266
AHii Preoperation 7661.80+966.277 7807.25+897.31% 7141.05+1329.907 0.132
AR J& Postoperation
1d 16527.10£1606.26" 17351.60£1326.4812% 16457.20+1346.0472 0.099
3d 21281.20+2573.12%2 24633.90+3468.3212% 23434.20+3068.0202% 0.004
7d 12102.60+1953.47%2 13565.20+2710.4242® 12262.80+2720.3012% 0.134
14d 5657.00+1407.46" 8903.25+3827.70"% 8262.95+3066.811% 0.002
28d 1182.73+421.2672 5481.93+4051.79% 4321.73+3225.15%% 0.001
56d 632.20£173.51% 5151.20+3889.432% 4990.20+3783.81%% 0.004
84d 501.00+93.082 4275.60+2102.782% 4038.40+1729.052% 0.005
112d 524.40+117.26 3292.20+1573.812% 3391.40+1618.20%% 0.007

(D5 BT A P<0.05;@)5 A 4 F B & 4 P<0.05

Note: (DCompared with before molding, P<0.05; @Compared with group A at the same time, P<0.05
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Table 3 Comparison of indexes of liver and kidney functions before and after operation in three groups
A# B# CH Pl
Group A Group B Group C P value
ALT(IU/L) AT Pre—op 43.37+9.28 46.87+7.89 45.25+8.62 0.877
AR JG Post—op 14d 49.50+9.38 48.25+8.98 45.50+8.63 0.546
28d 41.25+12.79 47.62+8.877 46.00+11.36 0.504
56d 47.62+9.97 45.00+8.26 43.62+11.73 0.513
AST(IU/L) ARHT Pre—op 46.75+6.20 46.62+6.04 46.87+5.89 0.997
A5 Post—op 14d 45.25+4.09 46.50+5.20 47.58+6.18 0.694
28d 46.12+5.40 48.62+5.80 45.00+5.68 0.435
56d 45.87+4.99 49.87+5.51 44.75+6.04 0.175
BUN (mmol/L) ARHf Pre—op 6.96+1.40 6.15+1.62 7.12+1.43 0.720
AR JG Post—op 14d 7.36+1.64 7.51£1.74 7.70£1.78 0.271
28d 6.96+1.57 7.07£1.50 6.60+1.67 0.263
56d 6.93+1.86 6.90+1.62 6.88+1.66 0.990
Cr(pmol/L) ARHI Pre—op 112.50£17.57 119.62+14.38 119.37+15.07 0412
AJ5 Post—op 14d 119.62+17.50 115.25+15.37 119.50+16.10 0.726
28d 118.00+17.17 116.25+16.87 128.00+17.99 0.291
56d 114.12+18.17 124.75+16.48 117.75+13.60 0.753

) D

B2 KI5 56d &4 X kA4
LA R B IR 22 | i 5 XU

Figure 2 X-ray images at 56 days after operation a Group A, the bone material interface is fuzzy, with longitudinal

)

a A BB FUE AR AT A E S b B A HER R R BRI ¢ C

callus passing through b Group B, the formation of intervertebral bone bridge is poor, and the transparent area is obvi-

ous ¢ Group C, the formation of intervertebral bone bridge is poor, and the transparent area is obvious
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(8488.30+587.74) L C #H (9047.96+1003.59) (P<
0.01).
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Figure 3 Histopathological results of bone material in-
terface at 28 days after operation a Myocardial fibers are
arranged regularly, with normal morphology and structure,

and no obvious pathological changes b No abnormalities

in hepatic sinusoids, liver plate, and interlobular vein ¢ The shape and structure of the spleen are normal, and there are

no obvious pathological changes such as splenic blood sinus d No obvious pathological changes in the spinal cord e No

obvious pathological changes in renal cortex, renal tubules and glomeruli
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Figure 4 Histopathological results of bone material in-
terface at 56 days after operation a The proliferation of
lymphocytes, osteoblasts, mitochondria, Haversian and
neovascularization can be seen in group A b The prolif-
eration of osteoblasts is not active in group B ¢ The pro-

liferation of osteoblasts is not active in group C
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