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Experimental study of curative effect of xiaochaihu decoction in a rat model
of chronic pyogenic osteomyelitis of the jaw
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2. Department of Stomatology, Affiliated Hospital of North China University of Technology, Tangshan 063000 )

[ Abstract]  Objective To explore the healing effect of xiaochaihu decoction in a rat model of chronic pyogenic
osteomyelitis of the jaw. Methods Sixty-five specific-pathogen-free rats were used to establish a model of chronic pyogenic
osteomyelitis of the jaw, by introducing Staphylococcus aureus into round bone defects prepared using a bone drill. After 1
month, five rats were randomly selected to test the modeling result, and the other rats were divided randomly into four

groups: group A, debridement+saline; group B, debridement+xiaochaihu decoction; group C, debridement+cefuroxime ;
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and group D, debridement+xiaochaihu decoction+cefuroxime. Five rats in each group were sacrificed at 2, 4, and 8 weeks
after administration. The extent of the bone defect was detected by cone beam computed tomography ( CBCT) , levels of the
inflammatory cytokines interleukin ( IL)-6 and IL-1B were detected by enzyme-linked immunosorbent assay, and bone
morphogenetic protein-2 was detected by immunohistochemistry. Results CBCT showed that the bone defects in groups B,
C, and D had decreased at 2, 4, and 8 weeks after administration, compared with group A (P<0.05). In addition, the
bone defects were smaller in groups B and D compared with group C (P<0.05), and smaller in group D compared with
group B (P<0.05). Levels of IL-6 and IL-1B were lower in groups B, C, and D compared with group A at 2, 4, and 8
weeks after administration, /L-18 levels were lower in groups B and D compared with group C, and levels of /L-6 were lower
in group D compared with C (P<0.05) ; however, there was no significant difference in IL-6 levels between groups B and
C (P>0.05). IL-1B and IL-6 levels were both lower in group D compared with group B ( P<0.05). BMP-2 expression was
detected in groups A, B, C, and D, with higher mean optical densities in groups B, C, and D compared with group A,
higher optical densities in groups B and D compared with group C, and in group D compared with group B at 2, 4, and 8
Conclusions

weeks after administration (P <0.05). We successfully established a rat model of chronic pyogenic

osteomyelitis of the mandible using S. aureus. Xiaochaihu decoction improved chronic pyogenic osteomyelitis, and the

therapeutic effect of xiaochaihu decoction combined with cefuroxime was better than that of either drug alone.
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Note. A, Shaving. B, Disinfection. C, 4 mmx4 mm round bone defect. D, Drip into the bacteria. E, Place the bone wax. F, Stitching.

Figure 1 Establishment of surgical procedure for chronic pyogenic osteomyelitis of jaws
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Table 1 Weight comparison of rats before and after operation 2.1.2 CBCT
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Note. A, Swelling of the operating area. B, Fistula was formed in the operative area. C, There was purulent discharge in the operative

area.

Figure 2 The model was observed by eyes after operation

T A SRR TR B LR O 5 B 2 R T W Bl Y8 LR K 5 C . AR TR WL Bl P LR K
3 CBCT %3
Note. A, Extent of the defect became larger in the coronal view. B, Extent of the defect became larger in the sagittal view. C, Extent of

the defect became larger in the horizontal plane view.

Figure 3 CBCT findings

TE A UMPEST IR s B VAL AN TS 5 C - T USRI 22 [R L B B W 52 65 D FUBEBEAR SN
B4 HEERIEER
Note. A, Take purulent secretions. B, Bacterial colonies on the plate of blood. C, Gram stain was bluish-purple under oil microscope. D,

Latex agglutination reaction.

Figure 4 Bacteriological test results
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Figure 5 Histopathological findings( HE)
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Table 2 Comparison of bone defect extent in four groups at each time period

2651 IR () BB
Group Time (week) Extent of bone defect
2 11. 60+0. 37
A ZIEAIR+E K 4 8.29x0. 31
Group A debridement+saline 8 5.26+0.19
2 9.55+0.24 "¢
B AT AR+ NG 4 5.50£0.29°¢
Group B debridement+xiaochaihu decoction 8 2.26+0.20"¢
2 10.39+0.30 "
C ARFAIAR+% 1A 4 6.23=0.30"
Group C debridement+cefuroxime 8 3.22+0. 15"
2 6.500.26 "
D ZLERIAR +/ W+ 1 4 3..13:0.10" %
Group D debridement+xiaochaihu decoction+cefuroxime 8 0. 80+0. 13 *&!

5 AGUALE, " P<0.05;5 C AL, € P<0.05;5 B 4lfiltL, 'P<0.05,
Note. Compared with group A, * P<0.05. Compared with group C, €P<0.05. Compared with group B, ' P<0. 05.
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Note. A~D, Size of bone defect at 2 weeks in groups A, B, C and D. E~H, Size of bone defect at 4 weeks in groups A, B, C and D. I~L,
Size of bone defect at 8 weeks in groups A, B, C and D.
Figure 6 The bone defect extent in four groups at each time period
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Note. A~D, Positive expression of BMP-2 at 2 weeks in groups A, B, C and D. E~H, Positive expression of BMP-2 at 4 weeks in groups A,

B, C and D. I~L, Positive expression of BMP-2 at 4 weeks in groups A, B, C and D.

Figure 7 Four groups of BMP-2 positive expression in different time
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Table 3 The levels of IL-18 and /L-6 were compared among the four groups at each time period

4151 1 () g L6
Group Time ( week )
2 4 45.11+2.23 172.03+6.70
A TR+ K 4 31.09+0. 54 122.92+26. 63
Group A debridement+saline 8 28.44+0.95 77.27+7.46
2 32.55+1.49*¢ 134. 46+20.49 "
B ALIHQIAR+/ NI 4 27.930.21"¢ 80.72+9.93"
Group B debridement+xiaochaihu decoction 8 20.76+2.31*% 58.87+1.95"
2 39.29+4. 63" 143.74+18. 14"
C AHEBIAR+ %1 4 29.54+0. 46" 85.51+14.20"
Group C debridement+cefuroxime 8 22.83+2.37" 60.53+5.40"
2 30. 84+0. 87 "% 108. 38+7. 95
D A BIAR+/ N+ 31 4 25.09+3.30 "% 68.33+1.37"%
Group D debridement+xiaochaihu decoction+cefuroxime 8 18.29+1.09 *&@ 50.48+1.70 "%

5 AU, T P<0.05;55 C ML, $P<0.05;15 B 4lAiTE, 'P<0.05,¢ P<0.01,
Note. Compared with group A, * P<0.05. Compared with group C, €P<0.05. Compared with group B, 'P<0. 05, P<0.01.

R4 HWHEBUA BMP-2 BRI R LR (2s)

Table 4 Comparison of the analysis results of four groups of BMP-2 images in each time period

391 il ) P
Group Time ( week ) Mean optical density
2 9.91+0.55
A S QIR+ K 4 17.120. 23
Group A debridement+saline 8 20. 28+0. 44
2 16.960. 137 ¢
B A TE BIAR+/ NI 4 25.95+0.26"¢
Group B debridement+xiaochaihu decoction 8 36.77+0.23 *&
2 16.04+0.20"
CHTERIAR+KA 4 23.13+0.20"
Group C debridement+cefuroxime 8 33.05+0.13"
2 23.76+0.43 "%
D ZLERIAR +/ NN+ 1 4 34.79+0. 15"
Group D debridement+xiaochaihu decoction+cefuroxime 8 52.83+0. 49 *!

TS5 AU, " P<0.05;5 C 4L, “P<0.05;5 B 414, 'P<0.05,
Note. Compared with group A, * P<0.05. Compared with group C, ¥P<0. 05. Compared with group B, ' P<0. 05.
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