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Resveratrol combined with bFGF for treatment of mustard gas-induced skin wound in rabbits
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[ Abstract ]  Objective To study the wound-healing effect of combined gel preparation of different proportions of
resveratrol and basic fibroblast growth factor (bFGF) on mustard gas-contaminated wounds, so as to provide evidence for
optimizing the preparation of the combined drug gel. Methods A wound model was established by contaminating the back skin
of rabbits with mustard gas (1.0 mg/cm?). The study was divided into treatment groups 1-11, positive treatment group, and
negative contamination group, with 3 model animals in each group. The resveratrol (0. 01, 0.02, and 0. 04 g/mL) and bFGF
(0.42, 2.08, and 4. 17 pg/mL) were used to prepare combined drug gel by different proportions. The treatment groups 1-11
were treated externally with combined drug gels of corresponding proportions for 14 days. The positive treatment group and
negative contamination group were treated with triamcinolone acetonide cream and gel without drugs, respectively. Changes of
the wound appearance were observed and the healing extents were graded by predefined standard. Wound specimens were also
collected for histopathological evaluation using H-E staining. The effects of different drug gel preparations on mustard gas-
contaminated wounds were evaluated comprehensively. Results After external use of the combined drug gels for 3 d, the scores
of skin injury including erythema, erosion and necrosis, histopathological inflammation, and necrosis of the contaminated
wounds in treatment group-5 were significantly improved compared with those in the negative contamination group and other

combined drug treatment groups(P<C0. 05), while showed no significant differences with the positive treatment group (P>
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0.05). Conclusion Combined drug gels in treatment group-5(0. 02 g/mL resveratrol4-2. 08 pg/mL bFGF)can promote healing

of the skin wound caused by mustard gas through inhibiting inflammatory response and cell necrosis of the wounded skin.

[Key words| mustard gas; poisoning; skin wounds; resveratrol; fibroblast growth factor 2
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Tab 1 Proportions of resveratrol and bFGF in drug gel
Group Resveratrol pp/(g + mL~') bFGF pp/(pg + mL™1)
Treat 1 0. 04 0.42
Treat 2 0. 04 2.08
Treat 3 0. 04 4.17
Treat 4 0.02 0.42
Treat 5 0.02 2.08
Treat 6 0.02 4.17
Treat 7 0.01 0.42
Treat 8 0.01 2.08
Treat 9 0.01 4.17
Treat 10 0. 04 0

Treat 11 0 4.17

bFGF: Basic fibroblast growth factor
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Tab 2 Comparison of scores of contaminated wounds at different time points

n=3, xts
Time
Group
1d 3d 5d 7d 10 d 14 d
Negative contamination 2.00£1.15 2.6741.08 3.6741.76 4.6741.53 4,334+2.14 3.33%2.32
Positive treatment 2.00£1.15 1567569 3.0041. 44" 3.3341.38" 3.00£0. 86" 2.33+E1.71"
Treat 1 2.00+1.10 2.3340.76 3.33%1.89 4.00+1.76 3.67+1.34 3.33+1.82
Treat 2 2.0040.87 2.674+0.90 3.00+1.21" 4.00+2.08 3.67+1.93 3.0041.45
Treat 3 2.00£0.76 2.3341.09 3.3341.57 4.3341.29 4.00+1.81 3.00£1.58
Treat 4 2.00E1.14 2.33+1.42 3.67+1.89 4.33%1.32 3.33+2.09" 2.334+1.94"
Treat 5 2.0040.91 1.67+£1.09" 3.0041. 84" 3.33+1.17" 2.83+1.04" 2.00E1.27"
Treat 6 2.00£1.03 2.33E1.12 3.3341.36 3.67+E1.40" 3.67%1.35 2.67+£1.30"
Treat 7 2.00£1.18 2.33£0.73 3.67+1.80 4.3341.37 3.33+1.26" 3.00E1.62
Treat 8 2.004+0.71 2.33+1.19 3.33+1.42 4.67+1.99 4.00+2.21 3.00+2.06
Treat 9 2.00+1.28 2.67E1.22 3.6741.28 4.33%2.10 3.67+1.24 3.00E1.51
Treat 10 2.00+1. 20 2.33+0.83 3.33+1.30 4.00+1.18 3.67+1.85 3.00+1.87
Treat 11 2.0041.09 2.3340.88 3.67+H1.77 4.33740.90 3.67+2.53 3.33£1.72

Treat 1: 0.04 g/mL resveratrol4-0. 42 pg/mL basic fibroblast growth factor(bFGF); Treat 2: 0. 04 g/mL resveratrol+2. 08

pg/mL bFGF; Treat 3: 0.04 g/mL resveratrol44. 17 pg/mL bFGF; Treat 4: 0. 02 g/mL resveratrol+0. 42 pg/mL bFGF;
Treat 5: 0. 02 g/mL resveratrol + 2. 08 pg/mL bFGF; Treat 6: 0. 02 g/mL resveratrol +4. 17 pg/mL bFGF; Treat 7:
0.01 g/mL resveratrol+0. 42 pg/mL bFGF; Treat 8: 0.01 g/mL resveratrol+2. 08 pg/mL bFGF; Treat 9: 0.01 g/mL res-
veratrol+4. 17 pg/mL bFGF; Treat 10: 0. 04 g/mL resveratrol; Treat 11: 4. 17 pg/mL bFGF. * P<C0. 05 vs negative contami-

nation
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Fig 1 Pathological findings of contaminated wounds of each group on day 3, 7 after treatment
NC: Negative contamination group; PT: Positive treatment group; Treat 5: 0. 02 g/mL resveratrol+2. 08 pg/mL bFGF. Orig-

inal magnification: X 40
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Tab 3 Comparison of pathological damage score of contaminated wounds in different groups(H-E staining)

n=3, rts
) Time
Group
3d 5d 7d 14 d

Negative contamination 6.33+2.49 7.00%£3. 25 8.3342.57 6.67+2.24
Positive treatment 5.33+1.81" 6.00£3.25" 7.3342.57" 6.00£2. 24"
Treat 1 5.67+2.34 6.33+2.87" 7.6743.43 6.33+1.97
Treat 2 6.00+2.12 6.67+2.79 7.70+2.88 6.33+2.01
Treat 3 5.67+1.93 6.67+2.75 7.67+3.26 6.00+1.65"
Treat 4 5.67+2.59 6.67+3.38 7.00£2.65" 6.33+2.31
Treat 5 5.00£2.01" 5.67+£2.80" 6.67+2.71" 5.67+2.42"
Treat 6 5.67+2.41 6.33+2.56" 7.6743.22 6.33+1.90
Treat 7 5.67+2.68 6.67+2.42 8.00+3.03 6.67+1.74
Treat 8 6.00+2.02 6.67+3.23 7.6742.48 6.00+2.30"
Treat 9 5.67+1.73 6.67+2.86 8.00+2. 54 6.67+2.05
Treat 10 5.67+£2.13 6.33+2.59" 7.6742.89 6.33+2.16
Treat 11 5.67+1.84 6.67+2.36 7.3343.07" 6.33+1.68

Treat 1: 0.04 g/mL resveratrol40. 42 pg/mL basic fibroblast growth factor(bFGF) ; Treat 2: 0. 04 g/mL resveratrol+-2. 08 pg/mL
bFGF; Treat 3: 0.04 g/mL resveratrol+4. 17 pg/mlL bFGF; Treat 4. 0. 02 g/mL resveratrol+0. 42 pg/mlL bFGF; Treat 5. 0. 02 g/
mL resveratrol+2. 08 pg/ml bFGF; Treat 6: 0. 02 g/mL resveratrol4-4. 17 pg/mlL bFGF; Treat 7: 0.01 g/mL resveratrol+0. 42
pg/ mL bFGF; Treat 8: 0.01 g/mL resveratrol+2. 08 pg/mL bFGF; Treat 9: 0. 01 g/mL resveratrol4-4. 17 pg/mL bFGF; Treat 10:

0.04 g/mL resveratrol; Treat 11: 4. 17 pg/mL bFGF. * P<C0.05 vs negative contamination
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