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[Abstract] Objectives: To observe the drug—release properties of sustained-release of anti—tuberculosis drugs
and bone graft complex in spinal tuberculosis in rabbits. Methods: Spinal tuberculosis model was introduced
in 120 rabbits. The models were randomly divided into sustained-release material group(group A), local ad-
ministration group (group B), oral gavage group(group C) and sham operation group(group D) based on the
dosage and administration of isoniazid(INH, H), rifampicin(RFP, R) and pyrazinamide(PZA, Z). Among them,

the rabbits of group A, B and C underwent 14/5 spinal tuberculosis debridement and autologous iliac bone
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graft surgery, group D underwent sham surgery. The concentration of H, R and Z in the focal bone tissue
was detected by the method of high performance liquid chromatography(HPLC) on the 3rd, 7th, 14th, 28th,
56th and 84th day after surgery. Then the drug concentration—time curve was drawn, followed by analyzing
the pharmacokinetic parameters by DAS software 3.2.1. Results: The highest concentration of H, R and Z in
the focal bone tissue was detected on the 3rd day in group A, thereafter the concentration decreased gradual-

By the 84th day, R, 6.28+
0.77pg/ml; Z, 19.88+0.90wg/ml). The concentration of all the three drugs was 10 times higher than MIC in

ly over time. the concentration reached the lowest point (H, 6.69+1.42ug/ml;
each detecting time point, which was known as minimal inhibitory concentration. Comparing the concentration
of each drug at different detecting time points, a significant level was set at P<0.05. In group B, the detect-
ing concentration of H, R and Z in the focal bone tissue significantly increased on the 3rd day, then dropped
sharply over time, which became undetectable on the 14th day. While the difference between concentration of
each drug on the 3rd day and that on the 7th day was statistically significant (P<0.05). The concentration of
H, R and Z in the focal bone tissue was kept in a relatively stable low level over time in group C and
group D. In group C, on the 84th day after surgery, the concentration of H was 3.21+0.32pg/ml, R was
3.68+0.42g/ml, and Z was 6.68+0.25ng/ml. In group D, on the 84th day after surgery, the concentration of
H was 3.24£0.33pg/ml, R was 3.53+0.44pg/ml, and Z was 6.39+0.45ug/ml. Pairwise comparisons of concen-
tration of each drug detected at different time points did not show statistically significant difference (P>0.05).
Comparing the concentration of each drug at the same time point among group A, B, C and D, there was no
significant difference in the same time between group C and D (P>0.05). The drug concentration-time curves
in group A, C and D were flat, without burst release, and the concentration of H, R and Z in group A was
higher than that in group C and group D. On the 84th day, the concentration of H, R and Z in group A
was 3.02, 1.7 and 2.97 times as high as that in group C, respectively, and a significant level was set at P<
0.05. In group B, there was a significant burst release phenomenon. The drug concentration dropped sharply,
and on the 14th day, there was no H, R or Z detected. Pharmacokinetic data analysis: the area under the
and

curve, the biological half-life in group A were significantly higher than those in group B and group C,

the difference was statistically significant(P<0.05). Conclusions: The three drugs in slow-releasing anti—

tuberculosis drugs bone graft complex is sustained, efficient and gentle release locally in the model of spinal
tuberculosis in rabbits.
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drugs Figure 2 Model of spinal tuberculosis in rabbits a Spinal tuberculosis, with paraspinal abscess formation b Tu-

Bl 1 %4 HRZ/PLGA ZERILLL 252
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Rk, AT UL HE S5 e OB BT b 25 8% M 95
3 a AMWEEERmA & HRZ/PLGA
FEBUAE 250 2 M BE b S8 A 45 4% 0 At
T B AR 5 A S5 A A B & HRZ/PLGA
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Figure 1 Coating material of composite
HRZ/PLGA slow-released anti—tuberculosis

berculosis abscesses Figure 3 a Coating material of autogenous iliac bone surface composite HRZ/PLGA slow-released

anti —tuberculosis drugs b Focal debridement and implant composite HRZ/PLGA slow —released anti —tuberculosis drugs

bone graft material in the model of spinal tuberculosis in rabbits
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Table 1 The detection results of H, R and Z in the bone tissue of the lesion
3d 7d 14d 28d 56d 84d
INH
A #H (Group A) 14.65+0.64%2 12.46+£0.2912 11.24+0.45%2 9.62+0.23%2 8.62+0.3712 6.69+1.4212
B 41 (Group B) 67.76£0.27% 5.70+1.25 - - - -
C 4 (Group C) 3.18+0.14% 3.38+0.39% 3.32+0.32% 3.16+0.19% 3.23+0.39% 3.21+0.32%
D 41 (Group D) 3.26+0.43 3.31+0.18 3.20+0.31 3.22+0.19 3.26+0.25 3.24+0.33
RFP
A #H (Group A) 11.69+0.71%2 10.34+0.3202 9.37+0.29%2 8.21+0.67V2 6.88+0.54%2 6.28+0.77V2
B #H (Group B) 78.86+4.41%% 13.06+1.26 - - - -
C 41 (Group C) 3.71x0.16% 3.73+0.22% 3.61+0.40% 3.78+0.36% 3.65+0.34% 3.68+0.42%
D 2 (Group D) 3.71+0.25 3.65+0.33 3.65+0.46 3.73+0.14 3.52+0.38 3.53+0.44
PZA
A #H (Group A) 28.91+1.3202 26.21+0.820% 24.42+0.4912 23.06+0.66"% 21.55+£1.27¢ 19.88+0.90"2
B 41 (Group B) 183.07+9.57%% 79.00+8.68 - - - -
C 4 (Group C) 6.51+0.47% 6.41+£0.27% 6.80+0.27% 6.66+0.24% 7.01x0.40% 6.88+0.25%
D 4 (Group D) 5.90+0.37 6.41+0.50 6.50+0.49 6.45+0.48 6.49+0.45 6.39+0.45

H:D5 B4 A P<0.05;Q5 C 45 P<0.05;3)5 A 4 H# P<0.01;@5 D 4114 P<0.01;5)5 D 4t 4 P>0.05

Note: (DCompared with group B, P<0.05; @Compared with group C, P<0.05; 3)Compared with group A, P<0.01; @ Compared with
group D, P<0.01; GCompared with group D, P>0.05
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Table 1 Pharmacokinetic parameter ratio on the type of preparation or administration of the three drugs in the

focal bone tissue with the model of spinal tuberculosis

M £8 T At AUC NSRS LiN LR/ -2 KU ] T 05 e JiE
(0—1)(mg/L+h) MRT (0—1)(h) 1172(h) Tmax(h) (Cmax) (mg/L)
INH
A 4 (Group A) 773.16+24.85"2 37.88=1.05 96.84+28.5202 30 14.65+0.64
B 41 (Group B) 268.53+10.96 3.46+0.09 2.74+0.07 3+0 67.762.67
C 41 (Group C) 29.94+21.24 3.10+1.41 2.67£1.19 1.36+0.64 9.05+3.83
RFP
A 4 (Group A) 653.99+17.3412 38.48+0.60 121.67+50.19%2 30 11.69+0.71
B 41(Group B) 347.86+14.45 3.82+0.08 3.01+0.06 30 78.86+4.41
C 4 (Group C) 91.03+18.01 6.82+1.06 4.56+0.62 2.58+0.63 11.23+2.28
PZA
A 4 (Group A) 1868.21£39.94"2 40.49+0.48 224.12+50.3572 30 28.91+1.32
B 41 (Group B) 895.07+62.13 4.19+0.12 4.30+0.10 3+0 179.07+13.91
C 4 (Group C) 548.87+99.67 12.83+0.87 13.34+1.98 2.0020.61 36.48+9.17

1D B4 % P<0.05;@%5 C 4 1LE P<0.05

Note: (DCompared with group B, P<0.05; @Compared with group C, P<0.05
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Kif “42 5 HRZ/PLGA RS 25 IR ZMBL”
AR B 5 E 5232 b kL R B $ 8 24 ) 3% B0 H AR
B, SEI = ER G TG 25 VR A
3.2 &4 HRZ/PLGA B PU4E5 % 25 KB M ORI
AR PR R 24

TP ai% 2y B BF s A . 259 Rl
B S 25 W5 S 1 8O0 A R R A AE, B AL
48 1 e g 253 12 0 A R BE AL 30%~50%1, 24
W) FH AR ARG 2 3it B 20 27 24 W e 5 3 A1 L S 4
BT 25 P B, ARBESE A b H R & Z 789
fh b B SR T RO 2%, RUNZM RHER
RS FEL R v R 2 S R R AR A VR B 1Y
WEhEE, 252 84d AL = Fh 25 Pk FE 34 =10
5 00 MIC., AT LA 24 2L Ry 840 45 4% 00 A 80 B, DA
M I RL . ANHFST P B AL 28R 8, 2 W ik 1
U, 1A R S R 2 A BRI 25 ) SR T
LN G BRI B W I 3, B S AR
I3 R 2R B 28 Hofhag R A 06, AR E N
Hlo AWt5E C 241 5 D i HRZ it 1R 15 45
2T SO, I fe 238 2ok 10 Y0 A5 38 325 9 ki
RHAER, X2 D 24 S 5% 05 kb 1 R A7 995 kL i
B Ko [ ACBE B R, C D G 4 1] [R] i [] ] b 24
P B LR B TC G i 2F 22 5, AR kI BRI AR
) B 45 VAN S T AR A 5% v 45 2 o B 22 S )
N, BER A5 R, C 418 D 409 kv = Fh 254
W 25 B 4EFRFAE AR AR A BARKF fH C D ™
P H R K Z Wk BEBUE Y e E 425 )5 120~
130min BHGIIME, 454 H.R & Z (72 5310 Kk
WEF TR, 2% R 120~130min BFREINAE A 1 252
JEVI (1) P A8 AR X 2658 v L, O i) 245 1 il 4 5 AN
REC R B IE IR N R B D G 0L, 75— 4524 )4
W (1d)N H R J& Z Wk 2 30 sh™) ) Bl %5 24
PR, 299 BB R T B, DRI 5 T R TR R
B XF AL C P2 IR [ s ) A5 kB 2 2 ] — b
Wk B AT AL ] be A A AR 2l HOR
B 7, 0 v B ¥4 v [A) ARG I 05 C 2L AH 0L 1Y) 25 ) ik
B, H A i 2T AL(AUC) AWk 1
T B K C A, Ul B AR T L 2L 25
W B AERFE 29RO ARG T, JFRE4ERE 2 48
KRB R] AT S5 /N5 s ) R R 23K
3.3 & HRZ/PLGA 28 B Hi 45 A% 25 48 M RH
25 R

PLGA I3 i ] 8% 5 G- W o3+ 1 1) K/ B 4%

2 1) 22 /0 SR R I A BRI AR AR AN
[F) 14 247 4 e 3 FE R, A A ek ok UL MR (1R
TR R P R HR & Z 35 4 i
PLGA # M il 5 R B R R R, W
REW B2 RERZEORY T Ry 1, 42
Y fire o L PR B A IS, 244 A R AT B0 ok AR
R, BB non-Fickian ¥ HL ) FFAESS ) AR
BT 9 1R P9 R 24 S 50 40 191, HRZ, (9% B PR 130 B A
W B % TR A R W 4 T R Y HRZ 7E 1k
W S AR, SRR B AR B I T ) 4
7% ,PLGA #1BHG A M HRZ 38 i i 28 b i 2725
S fLEY B RA R, TR A RS
W R LA B PLGA MR IR, (i 2509 10 %
AR AR Y RS sh R G th T AR R
Y5 EBNAT, N Z ARk R R A 4
Z IR WIS M 25 W) i 5 HB0H B K AR
(195 35 0 FF S 32 VR 0, DR AT DA S B e AR
WIRHE R R LA BRI T KR PR,
FBE = 24 R e R

AWFFTIE 5L A HRZ/PLGA RV 45 1% 2
VR MR T SE AR AL U 2 R 2 A
S JFRERKE M PR, R AW
FEREAC /N R MBS () s R % 4 FRAT R i —
X IZ AR AL L) S AR AR AR S BT
S5 BE BB S i kM RE RS T — 2 Y
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