Quantitative Studies on Bergamot Oil-induced
Sunburn Cells
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Fig.1. Histological appearance of sunburn cells (arrows) in bergépten treated
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guinea pig skin 24hr after 345 nm ultraviolet irradiation. Irradiation dose was
2J-cm2. Hematoxylin-eosin stain (X500).
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Table 1. Effect of bergamot oil on frequency of SBCs by UVB

Number of SBCs

280 nm
Dose (m]J/cm?) 1x102 2% 102 4107 8102
Bergamot oil (n=4) 5.75%+2.87 14.50%9.57 48.25+12,34 67.50133.11
Control (n=4) 7.75%4.03 27.50%10.38 69.00*18.57 77.50%111.21
P (=0.05) N.S. N.S. N.S. N.S.
295 nm Number of SBCs
Dose (m]/cm?) I 2% 107 4x10° 8x 102
Bergamot oil (n=4) 28.50+7.85 49.50£18.88 65.25T13.82 86.25+22.69
Control (n—4) 43.50*24.52 68.50% 14,06 84.251714.36 109.00+21.76
P (=0.05) N.S. N.S. N.S. N.S.
310 nm Number of SBCs
Dose (m]/em?) 1 X102 2x10? 4410 8 102
Bergomot oil (n=—4) 1.25%£0.50 2.75+t1.711 11.00£2.71 78.75+26.29
Control (n=4) 1.25%0.50 4.50+1.73 15.00+4.55 98.75%£27.67
P (=0.05) N.S. N.S. N.S. N.S.

Results expressed as number of mean SBCs+S.D. per cm of epidermis.
P values comparing the control and the bergamot oil treated skin.

N.S.=not significant
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Fig.2. Bergamot oil log dose-response curve (on the left) and control log dose-response
curve (on the right) for SBC production after 295 nm ultraviolet irradiation.

Table 2. Effect of bergamot oil on frequency of SBCs by UVA

395 nm Number of SBCs
Dose (m] /em?) 1X10° 2X10° 3% 10° 4x10°
Bergamot oil (n=4) 3.50+1.29 5.75£0.96 10.50+3.87 16.50£4.20
Control (n=4) 00 0.25+0.50 0.50%£1.00 0.25%0.50
P <0.02 <0.001 <0.01 <0.01
335 nm Number of SBCs
Dose (mJ/cm?) 6102 1.2x103 2.42 X109 4.8x10°
Bergamot oil (n=4) 3.50%1.29 11.75%£3.59 21.25%7.09 24.75%8.46
Control (n=4) 00 0+0 00 0x0
P <0.02 <0.01 <0.01 <0.01
345 nm Number of SBCs
Dose (m]/cm?) 5X 102 1x10° 2%10° 4x10°
Bergamot oil (n=4) 3.00£1.41 7.25%3.30 9.00£2.94 22.50%9.88
Control (n=4) 0£0 00 0 0 00
p <0.05 <0.05 <0.01 <0.02
350 nm Number of SBCs
Dose (m]/cm?) 5% 102 1%103 2% 103 4% 103
Bergamot oil (n=4) 1.75%0.50 2.50£0.58 3.00+0.82 5.50£2.08
Control (n=4) 00 0.25%0.50 0.50£1.00 0.75%0.96
P <0.01 <0.01 <0.01 <0.01
365 nm Number of SBCs
Dose (m]/cm?) 5% 102 1x10° 2% 10 4%10°%
Bergamol oil (n=4) 2.00£0.82 2.25+0.50 3.50%1.29 4.50+1.29
Control (n=4) 00 00 0.50%+0.58 1.00£0.82
P <0.02 <0.01 <0.01 <0.01

Results expressed as number of mean SBCs%S.D. per cm of epidermis.
P values comparing the control and the bergamot oil treated skin.
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Fig.3. Regression lines for bergamot oil log
dose-response curves for SBC production by
monochromatic ultraviolet irradiation at 325

-365nm.
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Fig.4. Action spectrum for bergamot oil induced
sunburn cells. Each point indicates a reciprocal
of UV dose which is necessary for production of
10.0 SBCs per cm of epidermis. Ten SBCs was
chosen because it was the median of the means of
the counts at both the lowest and the highest
dose-points of all UVA wavelengths.

Table 3. Effect of bergapten on frequency of SBCs by UVA

295 nm Number of SBCs
Dose (m]/cm?) 3102 5X 102 1X10° 2%10°
5-MOP (n=4) 3.75%2.06 4.50%2.65 7.25%2.50 9.25%2.06
Control (n=4) 0£0 0£0 0£0 00
P <0.05 <0.05 <0.02 <0.01
335 nm Number of SBCs
Dose (m]/cm?) 3%10? 5X 102 1x10° 2x103
5-MOP (n=4) 5.75%3.30 7.25+3.30 15.00£6.27 23.50+14.39
Control (n=4) 0£0 00 0£0 00
P <0.05 <0.05 <0.02 <0.05
345 nm Number of SBCs
Dose (m]/cm?) 3102 5x 102 1x10° 2x103
5-MOP (n=4) 6.50%3.11 8.00£3.74 17.50%3.70 29.75+15.69
Control (n=4) 00 0+0 0x0 0+0
p <0.05 <0.05 <0.01 <0.05
350 nm Number of SBCs
Dose (mJ/cm?) 3x10? 5x 102 1%10° 2x10°
5MOP (n=4) 3.00%1.83 7.75+3.50 16.25+4.27 20.00£3.74
Control (n=4) 0£0 0£0 0£0 00
P <0.05 <0.05 <0.01 <0.,01

Result expressed as number of mean SBCs+S.D. per cm of e_pidermis.
P values comparing the control and the bergapten treated skin.
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Fig.5. Regression lines for bergapten log dose-
response curves for SBC production by mono-
chromatic ultraviolet irradiation at 325-350nm.
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Fig.6. Action spectrum for bergapten induced
sunburn cells. Each points indicates a reciprocal
of UV dose which is necessary for production of
13.0 SBCs per cm of epidermis. Thirteen SBCs
was chosen because it was the median of the
means of the counts at both the lowest and the
highest dose-points of all UVA wavelengths.
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Abstract

The present study was pursued to investigate the phototoxic effect of bergamot oil and
bergapten on sunburn cell (SBC) production. The action spectrum for SBC production was
constructed by analysis of the number of sunburn cells per unit length of epidermis of the guinea
pig skin treated with a constant dose of bergamot oil or bergapten,and irradiated with a monochro-
mator at various wavelengths, The action spectrum for bergamot oil-induced SBCs was at wave-
lengths in the 325-365nm range. The SBCs were observed in a dose-dependent manner, and
the spectral region 335-345nm was the most effective for bergamot oil-induced production of
SBCs. The action spectrum for SBC production by bergapten lay within the 325-350nm range,
in which peak activity was demonstrated in the region 335-350nm. The fact that the maximal
bergapten sensitization values nearly correspond to the most effective value in the action spect-
rum for the photoreaction between bergapten and DNA in vitro suggests that in the initial
stage of the process of SBC production photoreactions occurs between bergapten and nuclear
DNA of epidermal cells.



