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Drug -releasing properties of anti—tuberculosis drugs composite in coating material HRZ/PLGA: a
study in rats/ZHAO Chen, WANG Qian, SHI Jiandang, et al/Chinese Journal of Spine and Spinal
Cord, 2016, 26(7): 635-641

[Abstract] Objectives: To observe the sustained -release properties of isoniazid (H), rifampicin(R), pyrazi-
namide(Z) anti—tuberculosis drugs composite/poly (lactic acid—glycolic acid) in coating material( HRZ/PLGA) in
rats. Methods: Eighty—four SD adult rats were divided into three groups randomly: HRZ/PLGA group(group
A), HRZ group(group B) and the blank copolymer group(group C). Four rats in each group were anesthetized
respectively at 1d, 3d, 1w, 2w, 4w, 6w and 8w after surgery, Sml blood sample was taken through vena cava
in each rat. Then rats were killed, and lem muscle around the surgery site was obtained. High performance
liquid chromatography (HPLC) was applied to detect H, R, Z concentration in the muscle and serum. Liver
and kidney functions (AST ALT.Ur.Cr) were detected at 1w and 4w after surgery, the histopathological
changes was observed in muscle tissues of surgery site at 2w and 6w after surgery. Results: In group A, H,

R, Z reached the highest drug concentration in muscle and plasma at 3d after surgery, and tended to show a
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stable descent speed after 2w. The H, R, Z concentrations of group A in muscle were 0.87, 0.92, 1.61png/g
The H, R, Z
which

at 8w, which were 10 times as high as their minimum inhibitory concentrations (MIC).

concentrations of group B in muscle reached the highest at 3d after surgery, and dropped sharply,
became undetectable at 4w after surgery. H, R, Z were undetectable in the muscle and plasma of group C.
The difference of drug concentration in the muscle and plasma of group A was statistically significant(P<0.05)
in the paired ¢ test. In group A, B, C, all the indexes of liver and kidney before surgery, at 1w, and at 4w
had no statistical difference(P>0.05).

inflammatory cells and empty package, which produced by the degradation of PLGA. The three groups did not

In group A and C, the histopathological of muscle tissues showed some

Chinese Journal of Spine and Spinal Cord,2016,V0l.26 ,No.7

have obvious inflammation cell and cell damage.

released with satisfactory biocompatibility and plasticity in rats.

Conclusions:

HRZ/PLGA can be sustained and gently

This study provides a new method for local

effective administration with combined autologous bone after spinal tuberculosis clearing.

[Key words] Spinal tuberculosis; Anti-TB drug; Poly(lactic—co—glycolic acid); In vivo; Slow-release; Rat
[Author’s address] Graduate School, Ningxia Medical University, Yinchuan, 750004, China
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Table 1 Concentration of HRZ in muscle—time curve

(xts ,n=4)

of group A
25 B (nglg)
P i) Concentration of drug
Time point S Sk ) 4 - b 1 T e
H R Z

1d 1.72+0.33 1.97+0.34 4.65+0.62
3d 4.18+0.42 5.11+0.28 7.93+0.52
1w 3.53+0.54 3.97+0.25 7.04+0.46
2w 2.46+0.79 2.93+0.57 4.99+0.41
4w 1.86+0.35 2.17£0.31 3.91+0.56
6w 1.12+0.21 1.21+0.16 2.86+0.29
8w 0.87+0.32 0.92+0.14 1.61+0.41
*2 BASHESAMNARAYRE (vs5,n=4)

Table 2 Concentration of HRZ in muscle—time curve

of group B
29U (efe)
I [R] 5t Concentration of drug

Time point S Ik ) i - b 1% it e

H R 7
1d 5.31+0.37 6.19+0.16 11.24+0.23
3d 10.93+0.24 13.42+0.12 17.68+0.39
Iw 7.98+0.30 9.24+0.36 13.97+0.45
2w 0.43+0.57 0.26+0.35 3.16+0.44

4w 0 0 0

6w 0 0 0

8w 0 0 0
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T [ 5 45 ) =141 5] B A5 USIR: H 3B XA A e 12
ME R H R.Z = Fh— & Puas 82 25 Wk & 0 A
T b Ja 0 LB B VR LB A 0 RO i 1~2
. BHHTC A H.R 894K MIC 435124 0.005~
0.5ug/ml A1 0.025~0.05wg/ml,Z #) MIC 55 41 g N
T2 B8 B2 AF G pH A 5.0 152 1.5 we/mll 58 1A Ky
B E R E A MIC 1 10 507, $g ik, A1 4%
T HA WG 0 A S PSS 25 1) HRZ/
PLGA &2 RE,  FETT 0 A4 1 52 55 o H A+
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Figure 3 Concentration of HRZ in muscle-time curve(group A)

(group A)

serum—time curve(group B)
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Figure 5 Concentration of HRZ in muscle—time curve (group B)
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Figure 4 Concentration of HRZ in serum-time curve

Figure 6 Concentration of HRZ in

(xs)

Table 3 Liver and renal function of A, B, C in the preoperative, first and fourth week postoperatively

AT ARJE 1 ARG 4
Preoperative 1 weeks after postoperation 4 weeks after postoperation
AN B# C#H AH B# C#H AH B# C#A
Group A Group B Group C Group A Group B Group C Group A Group B Group C
P J—
QA%I%UZ}T?@ 184.7£12.1 187.1£13.2 186.1+10.4  218.6+16.8 229.5+19.3 211.6+13.7 194.8£13.2 196.8£13.9 189.7+£10.6
ﬁ:ﬂfﬁuﬁ?@ 35.4+7.1 35.9+8.5 38.2+8.9 39.6+6.3 45.1+£8.8 41.4+5.4 37.6+9.4 38.2+9.7 38.4+8.3
U IR 5.3x1.2 5.1£1.5 5.0+1.4 6.0+1.8 5.9+23 5.6x1.2 5.5+1.5 5.7+2.0 5.7x1.4
r(mmol/L)
WLHE 56.7+5.0 56.3+6.7 55.2+7.7 60.1£7.3 59.5+7.4 63.1£9.4 64.3+104  60.5+5.3 68.6+7.8
Cr(p,mul/l )
@Eéﬁttiﬁﬁ?ﬁﬁ?ﬁ R ZEMBHEMRAAAT LUAS] ARUE K T Rr2e B2yt . ARJ5 8w i,
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(R TR R THORY B A 254 5 IR R
filr, HEPEL H R.Z =R Rt 4k 2
TR A B R) 5 0 Bt e T A
W2 R 25 AR D PLGA MR 2 Fefit , H:
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PRI SR R 2 ik B, IRl i 25 i
TR K PLGA AW fi , 0 N MG faoe KR
AR 24 2 T LR A VR 2 MR T B8 g B otk

HRZ/PLGA &2 M BHE A BN 44U H R,
Z =R AT IR B R AP 2
HRZ A J5 V5 A 5 42 2 fi | 3R 9011 W A 7
RIS, 2) v B wt () 8 ) T8 R Re IR +F
W28 FFEE AR YR EE

Robbins 25 AifF 5% 2 BH | Jay 3 W FH Pt 45 4% 24
J&i , 25T A AL, 28t 4 S AR i A T HE
RS, HRZ/PLGA TR )2 M B I ¥4l HRZ #E A
MR G, H.R.Z =R N8BT, 7259
Bl 518 R A I 3 A TR B e b ot P RS H
R.Z =25 B B0 b /N TAE A S s LR 1 2L 25 )
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7 ARESHKBRIAHLENE (HE B0 x10) a A HARJG 2w JURE PLGA FEf# £ CO, BT /%51l B R 4E 41
M2 b B AT 2w MUAE B A, A B RAE MR ¢ C 4IRJE 2w WU A PLGA F&fig ™ £ CO, BT M 25 13K
Z, AURMSAENRTE d A HARIS 6w WU 2 i K 58 0 40 M2 48 2w S IZ i e B ZHARJS 6w WU [R] ] 57 1
Az BEARGE T | SE AN MR EE 2w B8 £ C AR 6w USR] 25 ¥ B 98 0 20 i 2 Vi 35 2w B ) 0 sl 2>

Figure 8 Histological observation of each group after surgery(HE x10) a Group A 2 weeks after surgery, vacuoles left

by degradation of PLGA produce CO, and the infiltration of inflammatory cells in the muscle can be seen b Group B 2

weeks after surgery, interstitial cell hyperplasia, a small amount of inflammatory cell in the muscle can be seen ¢ Group

C 2 weeks after surgery,

inflammatory cells in the muscle in the muscle can be seen d Group A 6 weeks after surgery,

more vacuoles left by degradation of PLGA produce CO, and significant infiltration of

the vacuoles and

inflammatory cell decreased compared with 6 weeks after surgery e Group B 6 weeks after surgery, the phenomenon of

interstitial cell hyperplasia was stopped, inflammatory cell decreased compared with 2 weeks after surgery f Group C 6

weeks after surgery, the vacuoles and inflammatory cell significantly decreased compared with 2 weeks after surgery

LA S 3 K I = 24 v BE A B 4k A HRZ W
SRR KT IN 25 2510 5 B B D RE S bR AR R AR DL
B WA AT 9 . BT PLGA H LR AL JE 2 R
AR, A 1A PN RT3 Ao T KA T A A S ot
SRREREI A CO, 1 HO, T4, A B
C = ZHME AR RE 25 9 I 5 WL IR 4 2R 3 2 Ak
B 9 RE J I, TRl Bs Rl 0L HRZ/PLGA 1 )2 M R K&
PLGA ¥R JZ M RL A 5 | S 1 25 W AF FE, H2S Wbl
k] SiE < 720 ek /0 = 2H 38 R 0L I A AN 4
LY TIINAE7 Y A Y SEST F 5 WSS o

AR ER DR, B6 I ZLREM
B (HRZ/PLGA ) T N Jry 8 ol 4 R B 24 | fig
g AEF7 )R FRIG YT B0 AA L Wk B, JF ] LUT R

BE, NIEE A A A RN BT
Rt TG, BRI A E— 2R, TR
RS T IR PR, WL 5y o0 i, A8 BEAT I
AR B 7 7E — S 1Y RGTIR 22 s[RI R 7R A A e
o LA, Je 2 — AR & BR AR B,
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