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Therapeutic effect of equol on local skin wounds caused by mustard gas in rabbits and related mechanism
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[Abstract] Objective To study the therapeutic effect of estrogenic equol (Eq) on mustard gas-caused skin wounds and
the possible mechanism. Methods A rabbit skin wound model was established by contaminating the hip skin with mustard gas
(0.5 mg/cm®). The contaminated wound was treated externally with different concentrations (10, 50, and 100 pmol/L) of Eq
for a week. and the changes of the wound were observed macroscopically. Wound specimens were collected for histopathological
evaluation. Cell apoptosis and DNA cycle changes were analyzed by flow cytometry. Levels of IL-6 and TNF-q in the
contaminated wound specimens were detected. Results  The scores of erythema, edema, erosion and necrosis of the
contaminated wounds in the treatment groups were significantly lower than those in the control group 120 h after mustard gas
exposure (P<C0.05). The scores for changes of histopathological inflammation and necrosis were significantly lower in the 50
pmol/L Eq treatment group than those in the control group 168 h after mustard gas exposure (P<C0. 05). The results of flow
cytometry showed that the proportion of apoptotic cells in the control group was significantly higher than those in the treatment
groups 168 h after mustard gas exposure (P<C0. 05), and the proportion of cells in DNA (S+ G,-M) phase in the treatment

groups was significantly higher than that in the control group (P<C0. 05). The levels of 11.-6 and TNF-q in the treatment groups
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were significantly lower than those in the control group 168 h after mustard gas exposure (P <C0.05). Conclusion

Eq can

promote healing of mustard gas-caused local skin damaged by inhibiting inflammatory response and cell apoptosis and enhancing

cell proliferation.
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Tab 1 Assessment standards for the pathological changes of infected wounds
Score Epidermal structure Epidermis inflammation degree Dermis inflammation degree
0 Normal epidermis, clear construction No exudates or inflammatory No inflammatory cells in the dermis
cells in epidermis
1 Almost normal epidermis, not Small amount of exudates in local Local infiltration of inflammatory cells
piled with exudates or necrosis epidermis, no obvious inflammation around hair follicles, or capillary
congestion and dilation in the dermis
2 Impaired epidermis, intermittent More infiltration of inflammatory Scattered infiltration of inflammatory cells
full-thickness necrosis, partial cells within the epidermis, or significant in the dermis, or no obvious infiltration of
necrosis, covered with exudates exudates, or have one or more blisters inflammatory cells, but more in certain areas
3 Full-thickness necrosis of the entire Dense infiltration of inflammatory Diffuse infiltration of inflammatory cells in
epidermis, the hierarchy disappears., cells in necrotic epidermis the dermis, or dense infiltration in
covered with necrosis and exudates certain areas
4 Entire epidermis necrosis before Entire epidermis necrosis before Dense infiltration of inflammatory cells in the
taking specimen taking specimen dermis, or partial necrosis in deep dermis
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Wor¥ T EE 120 h IR T Y 2 X B2, 2 S A 42
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Tab 2 Scores of mustard gas-contaminated wounds at different time points

Time of contamination ¢/h

Group

24 120 168
Contaminated 2.00+1.00 2.60+1.14 4.20+1.79 4,00+2.35
Treatment group 1 1.8040.48 2.2040.45 1.6040.89* 1.4040. 89"
Treatment group 2 1.8040. 84 1.4040. 58" 1.2040.45* 0.8040.45"
Treatment group 3 1.80+1. 30 1.60+0. 89 1.404+1. 14" 1.204+0. 84"

Treatment group 1: 10 pmol/L Eq; Treatment group 2: 50 pmol/L Eq; Treatment group 3: 100 pmol/L Eq.
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Fig 1 Histopathological changes of wounds 168 h after contamination in each group (H-E staining)
A Contaminated group, necrosis of the whole epidermis. piled with large amounts of inflammatory exudates, with local hemorrhage; lots of in-
flammatory cells were seen in the dermis; pathological score 9. B: Treatment group 1 (10 umol/L Eq), partial necrosis of epidermis, piled with
large amounts of inflammatory exudates, with moderate inflammatory cells in the dermis; pathological score 6. C: Treatment group 2
(50 pmol/L Eq) s normal epidermis, no exudates, inflammatory cells, necrosis, or congestion and dilation of capillaries; with obvious conges-
tion of capillaries in the dermis, clear local infiltration of inflammatory cells; pathological score 2. D: Treatment group 3 (100 pmol/L Eq), im-
paired integrity of epidermis. partial necrosis, with no exudates, inflammatory cells in the epidermis; with obvious congestion of capillaries in

the dermis, diffuse infiltration of inflammatory cells; pathological score 4. Original magnification: X 40
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Fig 2 Histopathological changes of wounds 168 h after contamination in each group (double staining)

A Contaminated group, with distinct collagen edema and degeneration, breakage of elastic fibers; B: Treatment group 1 (10 pmol/L Eq) , less
collagen edema compared with contaminated group, but still with obvious breakage of elastic fibers; C: Treatment group 2 (50 pmol/L Eq) , ob-
viously decreased collagen edema and breakage of elastic fibers; D: Treatment group 3 (100 ymol/L Eq), partial collagen edema was relieved

compared with the contaminated group, but still with obvious breakage of elastic fibers. Original magnification: x40

70 x3 FSH6IEMAM DNA B E S L TR
60 Tab 3 Comparison of DNA cycle change
%’ 50 * * of cells from contaminated wounds
‘é 40 n=5, x+s. %
g 30 7
Lg DNA cycle
a 20 Group
z ., S Gs-M S+G,-M
0 . L . , Contaminated 7.33+2.29 3.01+0.99 10, 34+2.99
A B C D

Treatment group 1 15.37+4.59  0.78£1.19 16.16+5.07"
3 ZAMARBATESSEEEE

Fig 3 Comparison of cell apoptosis percentage in each group

Treatment group 2 16.02+2.62 1.93£1.25 17.9543.02"

Treatment group 3 13.5943.55  2.27£0.92  14.8743.06"

A Contaminated group; B: Treatment group 1 (10 pmol/L Eq); C:

Treatment group 2 (50 pmol/L Eq); D; Treatment group 3 (100 Treatment group 1, 2, 3: 10 ymol/L Eq. 50 pmol/L Eq, and 100

pmol/L Eq). * P<<0.05 vs contaminated group; n=>5, z+s pmol/L Eq, respectively. * P<{0. 05 vs contaminated group
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Tab 4 Changes in contents of IL-6 and
TNF-o in contaminated wounds

n=>5, rxs, p/(pg - ml™ ")

Group 11.-6 TNF-«

689.27+766.11

187.164169. 18"
71.98427.53"
44,834+15.29"

588.621599. 35

253.24+£143.11"

120. 9345541~
83.80417.36"

Contaminated
Treatment group 1
Treatment group 2

Treatment group 3

Treatment group 1, 2, 3: 10 umol/L Eq, 50 pmol/L Eq, and 100

pmol/L Eq, respectively. * P<{0.05 vs contaminated group
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