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Study on the Effect of Angelica-Borneol on Hemorheology

and Anti-inflammatory on Subcutaneous Inflammatory Model*
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ABSTRACT Objective: To investigate the anti-skin inflammation effect and mechanism of Angelicae and Borneol from the
perspective of blood rheology and inhibition of inflammatory factors. Methods: The 60 SD rats were randomly divided into 6 groups:
Normal group, Model group, Positive control group, Borneol group and Angelica-Borneol group. In addition to the Normal group, the
rest of the group are established using carrageen glue injection of plantar foot skin, Inflammation model modeling success in each group
after 1 h in inflammatory place daub each group se-parately according to the design of drugs, dosage 4 h after Laser Doppler blood flow
imaging system were used to detect each group rats toes blood flow changes, and to measure toes swelling degree, modeling,
inflammation tissue after 4 h with Elisa method to detect swollen foot organiz ation of SOD HIS PGE2, MDA PGD2 COX-2 and IL - 6.
IL-1B, IL-8 level. Results: The toe swelling rate of the inflammatory Model group is increased significantly compared to the Normal
group. After exposure to different drugs, the rate decreased sharply. And, there are more clear distinctions of the hemorheology between
each group, especially the Angelica group which had a dramatic changein the branches of the toes, and the Borneol group had a more
significant amelioration on peripheral microcirculation. The combination of two drug improved hemorheology globally .The evaluation of
related cytokines showed that, except SOD, the model group showed significant increment of HIS, MDA, PGE2, PGD2, COX-2, 1I-6,
IL-1B, and IL-8 (P < 0.05). After treatment, Baizhi, Borneol and the combined group eased these indicators in different degrees compared
to the model group. Borneol had a weaker effect on SOD and HIS, and Baizhi and the combined group could significantly reduce PGD2,
COX-2,IL-6, IL -1B, IL-8 (P<< 0.05); while they all had no obvious effect on IL-10. Conclusion: Angelica combined with Borneol has
obvious anti-inflammatory effect on acute inflammation. Also, this combination group can decrease the side effects of edema and inhibit
the increase of hemorheology caused by the expansion of microcirculation. The mechanism may be related to PGE2, COX-2 and A
variety of interleukins.
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Table 1 Degree of toe swelling in rats (xv+s, n=10)
Degree of swelling(%)
Groups

0.5h 2h 4h

Control - - -
Model 47.24+7.63 58.23+8.54 72.93+13.32 59.67+11.33
Positive control 37.52+5.97 42.26+9.62 42.47+6.65 35.75+5.45
Angelica 43.43+7.54 47.72+3.95* 47.26+7.44* 34.37+3.34%
Borneol 42.54+3.44 42.72+4.25% 43.25+3.48* 33.33+6.87*
Angelica-Borneol 39.29+6.45%* 38.92+3.77* 35.1245.15%* 33.22+6.54*

Note: Compare with the model group, *P<<0.05, Compared with positive drugs,**P<<0.05.
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Fig. 1 Degree of toe swelling in rats (v+s, n=10)
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Fig.2 Effects of blood flow in rat toes
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Table 2 Levels of SOD, HIS, MDA in rat toe tissues (x+s, n=10)
SOD HIS MDA
Groups
ng-g' ng-g' ng-g'
Control 9.48+1.50 584.52+89.65 60.89 +5.11
Model 3.58+2.69 905.76+77.63 137.08 £8.33
Positive contrast 7.77£1.47 686.63+72.79 72.24+8.32
Angelica 6.09+2.51%* 714.76+150.03* 79.21+5.89*
Borneol 5.05+1.06* 787.41+125.53* 90.82+7.58*
Angelica-Borneol 6.69+1.80* 740.04+118.81* 72.16+6.46*

Note: Compare with the model group, *P<<0.05, Compared with positive drugs, **P<<0.05.
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Table 3 Levels of PGE2, PGD2, and COX-2 in rat toe tissues (x+s, n=10)

B 3 AR ERA LA H SOD,HIS MDA K& 87kF
Fig.3 Levels of SOD, HIS and MDA in rat toe tissues

Groups PGE2 PGD2 COX-2
pg-g’ pg-g' pg-g’
Control 10675+141 5027+806 68.53+3.07
Model 32391+416 18052+1336 153.02+8.08
Positive contrast 25317+1428 9811x1376 78.98+6.56
Angelica 21080+2923* 9680+£853* 122.22+19.27*
Borneol 25899+1816* 145114942 112.48+17.29*
Angelica-Borneol 18535+2448* 8244+1423** 102.21+17.28*

Note: Compare with the model group, *P<<0.05, Compared with positive drugs,**P<<0.05.
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Fig.4 Levels of PGE2, PGD2 and COX-2 in rat toe tissues
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F4KBEAELAH IL-18,IL-6,IL-8 F1 IL-10 B 7K F(v+s, n=10)
Table 4 Levels of IL-1@, IL-6, IL-8 and IL-10 in rat toe tissues (x+s, n=10)

Groups IL-6 IL-1B IL-8 IL-10
pg/mg pg/mg pg/mg pg/mg

Control 393.4 +12.9 999.6+34.7 332.5+18.3 1093+64
Model 902.2 +34.5 1409+56.5 1123.6233.5 2039+96
Positive contrast 413.5+123 11631134 674.3x156 1247x114
Angelica 745.3+114 135212167 738.0+122% 2001197
Borneol 775.0+135% 17061+143 976.0+134 2006+123
Angelica-Borneol 594.8+113* 12741174% 643.8+115% 1949+117

Note: Compare with the model group, *P<<0.05.
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Fig. 5 Levels of IL-1B, IL-6, IL-8 and IL-10 in rat toe tissues
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