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Release of isoniazid and rifampicin ano-hydroxyapatite—calcium—sulfate—chitosan artificial bone in rab-
bit spinal tuberculosis model/CAI Zecheng, MA Rong, MA He, et al/Chinese Journal of Spine and
Spinal Cord, 2019, 29(2): 141-146

[Abstract] Objectives: To study drug release characteristics of isoniazid(INH) and rifampicin(RFP) nano-hy-
droxyapatite (nHA)-calcium sulfate (CSH)—chitosan (CTS) artificial bone in rabbit spinal tuberculosis model.
Methods: By using standard strain of Mycobacterium tuberculosis H37Rv, 27 rabbit spinal tuberculosis mod-
els were established by lateral ventral approach, 15 females and 12 males, 3 months old, with an average
body weight of 2.50+0.25kg, each model rabbit was implanted with artificial bone materials after spinal tuber-
culosis debridement. According to the time points, the models were divided into 24h, 72h and 1, 2, 4, 6, 8§,
10, 12 weeks, a total of nine groups, with 3 rabbits in each group. High performance liquid chromatography

(HPLC) was used to determine the concentration of INH and RFP in focal bone tissue and focal muscle
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tissue of animal models at different time points, and the relationship between concentration and time was
studied. Results: The concentration of INH in focal bone tissue at 24h, 72h and 1 week, 2 weeks, 4 weeks,
6 weeks and 8 weeks was 75.66+1.95ng/g, 48.46+2.34mg/g, 30.69+2.74pglg, 20.34+1.63nglg, 9.36+1.17ng/g,
5.19£1.40pg/g and 2.73+1.19ug/g respectively, no drug concentration was detected after 10 weeks, the con-
23.65+1.55ng/g, 16.39+2.10pg/g, 10.38+

1.44pg/g, 3.66+0.79ng/g, 1.89+0.73glg, 0.26+0.10g/g respectively, no drug concentration was detected after

centration of INH in focal muscle tissue was 39.51+2.25ng/g,

10 weeks. Comparison of drug concentrations of INH in two different tissues at the same time showed statisti-
cal significance(P<0.05). At 24h, 72h and 1 week, 2 weeks, 4 weeks, 6 weeks, 8 weeks and 10 weeks, the
drug concentration of RFP in focal bone tissue was 10.85+2.45ug/g, 22.47+1.94ng/g, 38.32+1.73ug/g, 24.22+
1.45ug/g, 17.85+1.50pmg/g, 9.81+1.30pg/g, 6.35+1.30pg/g, 5.11+0.53pg/g, 1.32+0.33pg/g respectively. The drug
20.66+1.29wg/g, 48.72+2.24pglg, 3227+
1.63png/g, 15.58+1.88g/g, 8.69+0.79wg/g, 3.43+£0.39ng/g respectively. No drug concentration was detected af-

concentration of RFP in focal muscle tissue was 5.39+1.50pg/g,
ter 10 weeks. The concentrations of RFP in two different tissues were significantly different at other time
points except 72h, 4 weeks and 6 weeks(P<0.05). Conclusions: INH-RFP nano hydroxyapatite—calcium sul-

fate—chitosan artificial bone can sustainably and effectively release anti—tuberculosis drugs in the focal tissues

of rabbit spinal tuberculosis model.

[Key words] Spinal tuberculosis; Isoniazid; Rifampin; Artificial bone; Slow-release in vivo
[Author’s address] Ningxia Medical University, 750004, Yinchuan, China

O T A Nt e € /= Y 3 YWY A N R
BHIER, SMPF (isoniazid , INH) . FJ 48 (ri-
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Figure 1 The red cylinder is an INH, RFP
nano —hydroxyapatite —calcium sulfate artificial
bone, and the white cylinder is an unloaded
artificial bone Figure 2  Model of spinal

tuberculosis in rabbits a—c¢ CT scan showed

large area of osteolytic destruction, combined with debris sign of 14/5 vertebrae, sclerotic wall was formed in the oste-

olytic border(arrow) d The rabbit model showed vertebral body side abscess (arrow)
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N ZE v (0.02mol/L, pH6.0) : F i 2, 15 =90:5:
5; PERE B 20l 3 2 0.9ml/min; AR 25°C; 9K
264nm, RFP {4 3%+ Sum 4.6x150mm ZORBAX
XDB-C18; itE Sum 4.6x12.5mm XDB-C18; i
SlAH Ry Wl R — SN 2% M (0.02mol /L, pH7.2) s F
f=33:67; #EFEE 200l; FE 1.0ml/min; FEiE
35°C; P 330nm,
153 HEa g HERE LU B E R R
TR 8 B AL, T B B A Al 2
20min 247 B IJCH A LU AR B RT, HER AR
100mg ‘BB A , I 1000pl F P 7 35 38 59 3 4R A7
SI3E FEI K SRR B R O B IR SR S
#% LR TE 2min J5 TG O HLH —4°C  1400r/min
B0 10min Ji B 35 0 200l 7 A £ 355 FE 5 R
o RSO S SGHERER I L IR 2 SR Ak
P OBUGAME S IUARE S, UERR AR B 300mg, A
800wl H B T 5] 0 i h A1 9K AL B A1 3R il i 4R
B0, WE 2min J5, BIKEE OHL-4C
1400r/min 5 .C> 10min, B 3 200p] T 5 20K
HE €T {SCRE St R P, ot R 280 €535 X6 24 ik
BE ST E
1.6 Sitor#r

JIA F AR YA | R B A 2k
BILA B A5 22 327, W SPSS 17.0 Se -4k 44
SIAT AR, TR B[] A AN ] AL 1Y) 245 4 e B SR FH
B XFREAS ¢ 56, P<0.05 A Gt = X,

3 ab WALIEBR AR B AN T, CT & =4 & doR
T T ek e 58 Ak [T 5 7 Ao
Figure 3 a, b The artificial bone was implanted after

spinal tuberculosis debridement, CT and 3d reconstruc-
tion showed that the artificial bone was fixed in the de-

fect left by lesion
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1 B sET, JLRkHe 35 R ibfr it i 5 2 4
HJa 5817 6 K fF1E RN 82%(29/35) .
2.2 A INH 5 RFP A9 5 0 i &5

INH 755 kb A A B 55 L e i B 0O 2%, G
RIS, TEEANJGIE 8 JH 25k B 35 1k 1) i
%, H Hak 2] T HE AL Wk & (minimal bacteri-
cidal concentration, MBC), %I INH 7 [w] — i [a] s
AN TR 0 25 W v E EAT L, 22 R EA
Gt 2F 7 L (P<0.05) . RFP 789 A A K HE 52 L
TR AAE R BEING, (EEARK 1 k3
K, AR AEME R T VR T4 12 FEEE IR A, 7
HESZWLP AW B T28 8 B fe i, kb4l 48U iy
RFP i fe IRk #4358 T MBC, X} RFP #£ [7] —
I [) A5 v 7 AN ] 50 407 11 25 40 ke B R AT LL A B
72h 4 JE 6 AL, HAEE S EA G
(P<0.05,% 1),

3 it

R S5 R T i 245 4 e LA s A1 25 4%,
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Table 1 Detection results of INH and RFP in lesions
SR (nglg) A (pglg)

Isoniazid Rifampicin
Hi M2 WL Mk Hi 55 1L
Focal bone Focal muscle Focal bone Focal muscle
tissue tissue tissue tissue

10.85+2.45  5.39+1.50%
22474194 20.66+1.29%
3832173 48.72+2.24%
24224145 32.27+1.63%

24h  75.66+1.95 39.51+2.257
72h  48.46+2.34 23.65+1.557
1 week 30.69+2.74 16.39+2.10%
2 week 20.34+1.63 10.38+1.44%

4 week 9.36x1.17  3.66+0.79% 17.85+1.50  15.58+1.88%
6 week 5.19£1.40  1.89+0.73% 9.81+1.30  8.69+0.79%
8 week 2.73+1.19  0.2620.10" 6.35+1.30  3.43+0.39%
10 week — — 5.11+0.53 —
12 week — — 1.32+0.33 —

T (D45 57 H0IFE H 8 P<0.05 5 )5 L F 4L He 4% P<0.05;3)
5 RFP 4 [L#2 P>0.05

Note: (DCompared with INH group, P<0.05; @Compared with
RFP group, P<0.05; @)Compared with RFP group, P>0.05
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