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Experimental study on the therapeutic effect of Gukangling combined with different
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Abstract: Objective To investigate the effect of 2 types of bisphosphonates combined with Gukangling decoction on the
treatment of aseptic necrosis of the femoral head ( ANFH) in a rabbit model. Methods Animal experiment included 2 stages,
model establishment and grouping therapy. In the first stage, rabbit ANFH model was established by intramuscular injection of
dexamethasone (DX) for 8 weeks. After 8 weeks, bone histopathology, bone mineral density (BMD), bone biomechanics, X-
#"Tc-MDP bone scans, and serum bone alkaline phosphatase ( BALP) and

osteocalcin (BGP) were detected and analyzed to evaluate the successful establishment of the rabbit ANFH model. In the second

ray, CT, region of interest ratio ( ROI ratio) on

stage, rats were divided into group A (normal control), group B ( ANFH control ), group C ( ANFH treated with” Tc-MDP) ,
group D ( ANFH treated with alendronate sodium) , group E ( ANFH treated with Gukangling decoction) , group F ( ANFH treated
with” Tc-MDP and Gukangling decoction) , group G ( ANFH treated with alendronate sodium and Gukangling decoction). After 16—
week treatment, the above indexes were detected and analyzed to evaluate the therapeutic effect. Statistic analysis was performed
using SPSS 17.0. Results Histopathology results in the first stage demonstrated that the trabeculae displayed regularly without

bone destruction in rats of group A. However, in group B the bone trabeculae were sparse and ruptured. BMD and biomechanical
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parameters were declined. =~

Tc-MDP was significant uptaken at the femoral head in and BALP and BGP increased, indicating the
rabbit model of ANFH was established successfully. In the second stage, histopathology results were similar to the first stage in
group A and B. Bone trabeculae were significantly restored in group F, almost similar to group A. Bone trabeculae were also
restored in group C, D, and G comparing to those in group B. In group E, density of bone trabeculae slightly increased, while the
trabecular bone repair was not obvious. Results of BMD, bone morphology, bone biomechanics, biomechanical parameters,

femoral head ROI ratio on *"

Tc-MDP bone scan, BALP, BGP, and bone mineral deposition in different groups changed in various
degrees. Relative efficacy evaluation results showed that group F was markedly effective, group C, D, and G were effective, but
group E was not obviously effective. Conclusion ” Tc-AMDP combined with Gukangling decoction shows markedly therapeutic

effect, and the maximal effect is achieved in group F, indicating that ”Tc-MDP combined with right recipe of Chinese herbal

medicine may have great value in the treatment of ANFH.

Key words: ANFH; ” Tc-MDP; Alendronate sodium; Gukangling; Therapy
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Table 1 Establishment of the ANFH animal model and method of therapy
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A ERAFT/NEHSIS, Mk B, BEISRIEAE
Bone trabeculas in group A were
uniform and regular

E. BERA

Bone trabeculas in group E were slightly

D B4 BB T 4LAE ANFHEL
BIEERE BB /N R B
The density of trabeculas in group D
(ANFH) was increased after alendronate
sodium treatment

after GuKangLing decoction treatment.

NEHEIRRE. WiE  C- S9Tc-MDPYITALR N

Bone trabeculas in group B
were sparse and ruptured

B NI, TR S

thickened and the ruptures were disappeared

Bone trabeculas in group C were
thickened after 99Tc-MDP treatment

A G. BB A FR AT Al
AR BRI T LT | Y
, BEAE SR

F. 99Tc-MDPELAH BRI
HANREHHE, B%EEN
Bone trabeculas in group G were

markedly thickened and the density Bone trabeculas in group F were

was also increased after treatment by thickened and the density was also
99Tc-MDP and GuKangLing decoction ~ increased after treatment by alendronate
sodium and gukangling decoction
compared to group D

1 A B.C.D.E.F .G A (HE $e45 10 x40)
Fig.1 Pathohistology structure of femoral head in different groups ( HE dyeing 10 x40)
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Table 2 Experimental results of the ANFH animal model
B (/om?) GER/PIEIE-IN HIES ILEZRS [ I BALP 1% BGP
413 ~E JE4H B, N) ik R (14)  HRR (30 ~ (0.0018 ~
I 3k L4 Je A Sk L4 (%) (10 72/10d) (%) 120 Iu/L)  0.0084 ug/L)

EH A 0. 255 0. 245 424. 061 635. 289 112. 954 / 4.870 25.857 110. 143
(n=17) +0. 020 +0. 024 +79. 480 +125.356 +20. 096 +1.131 +7.603 +32.992
ANFH @#H 0.209 0.171 322. 468 383.482 65. 174 / 6.950 55.143 164. 429
(n=17) +0.042 +0. 027 +46.763 +73.359 +8. 827 +0. 666 +19.583 +14. 661
AH 0.264 0.253 441.725 640. 545 132.240 0.235 4.726 21.571 108. 286
(n=17) +0. 044 +0. 025 +85. 854 +155.384 +25.958 +0. 021 +1.156 +8.538 +24.116
B4 0.183 0. 160 356. 694 412. 131 60. 633 0.193 7.379 57.571 171. 000
(n=6) +0. 045 +0.015 +38. 282 +54.972 +18. 041 +0.019 +0. 817 +9.251 +16. 909
CH 0.231 0.222 390. 488 499. 714 85.611 0.230 6.595 28.714 117.714
(n=17) +0.018 +0.019 +78. 249 +106. 564 +24. 225 +0.097 +1.001 +5.191 +28. 147
D % 0.223 0. 206 371.901 436. 266 81.703 0.216 6.693 37.714 147. 613
(n=17) +0.028 +0. 025 +76. 698 +44. 269 +14. 331 +0.018 +0. 886 +16.113 +21.103
E 2 0.209 0. 180 337.474 404. 969 67. 839 0. 194 7.132 49. 286 151.571
(n=6) +0.012 +0. 030 +76.558 +68. 117 +28. 242 +0.014 +1.129 +7.499 +22.618
F 2 0. 261 0.232 428. 055 590. 662 111. 830 0. 241 6.667 22. 000 108. 714
(n=17) +0. 026 +0. 029 +68. 135 +89. 243 +28. 198 +0. 009 +0. 946 +16. 850 +11.354
G4 0.230 0.211 377. 402 457. 344 88.924 0.224 6.684 32.714 136. 286
(n=17) +0.037 +0. 020 +75.986 +170. 351 +16. 862 +0. 025 +0. 683 +14.326 +14.093

E TR BBk h ,C 4 D EH FH CHNERTREARS BHLER AP B E A, &40 A4 TGN 455 B AL P E

¥ <0. 05

Note ; Femoral head ROI ratios were different between group B and group C,D,E,F,G but statistical significance was not achieved. Other indexes in

all treatment groups were significantly different compared to those in group B (P <0.05), except group E
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