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Effects of Far Infrared Ray on Skin Photo-age in Rats
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Abstract This study was conducted to investigate the beneficial effects of far infrared on skin aging.
Animals were divided into five groups, that is, normal (N), control (C), positive control (PC), experimental
1(E1), and experimental 2(E2) groups. Far infrared was applied daily using a BOMIRAI far infrared mask
six times a week for four weeks. Melanin indices determined using a Mexameter were significantly lower
in the PC and El1 groups than in the control group, and melanin production and S-100 protein
expression were significantly lower in the E1 group than in the control group. H&E staining showed
greater lymphocyte and monocyte numbers and dermal thicknesses in the C group than in the PC and
El groups, and in the E2 group skin tissue damage recovered to almost that observed in the N group.
Furthermore, trichrome staining showed that collagen fibers in skin tissues were regular and those
around skin leaves were dyed blue in the E1 and E2 groups and similar to that observed in the N group.
In addition, collagen fiber fibers levels were significantly lower in the E1 and E2 groups than in the C

group. Our results suggest far-infrared rays have beneficial effects on photoaged skin.
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Liloll= UolE HIL Algo] SEHA AAH o= 1}
b UQ w3t AH9A & 5 o Bl 9t
Bt WHetH2,3) olEd ik S5, 719, =2,
AR D&, o728 Ao} 502 YehtA Ht. o|2gt 1
1 135}k9] X7 A7 hydroquinone(HQ), vit-amin
C, kojic acid §°] ARE-E I Qo U7 Z}A|9] &9t
373 olfr&E ARgo] AgHAol7] wiol w=Blof thet A
2 92 IXE 96 fALj4o] Wol AR HTH3,5].

BT AR BAF AHER ] oA, HH FA
(IR) Y2 700 mm ~ 1000 m<] w3 WS, 430 T ~
300 (@] Fut= 19, 1.24 meV ~ 1.7 eV A} o
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Fig. 1. The Spectruum of Electromagnetic Radiation
and some Biological Changes it may induce.
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Table 1. CIE classfication of IR Radiation

Abbreviation Wavelength(um) Frequency(Th)
Near infrared/IR-A 0.7~1.4 215~430
Middle infrared/IR-B 1.4~3 100~215
Far infrared/IR-C 3~1000 0.3~100

IR AR oA FIRTO] Alde] ml¥ofa & &+
BAlo 93| BAMER QAE 4 Qe EY FHE &5
SHA| YA T 7ol ALTTH6,7]. FIRE Ao &=
g Eot ozt SA PAEA AR 3 ~ 50 m, &
g 3= 9.4 m)9] FEi= Aol wiSETHS8,22]. FIR
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(100 mg/kg, BW)Lo.Z w3t th2, 302m =42 UVB
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Sq-OOHE 1¢ 13], 5 6%, 457 "i3] 100 w4
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AFTEL AN, dHR2HO), FEHRHPO),
AHEL, E2) 57 #2E o] #ulth brown
guinea Pig GUFEIAE QIO iAol & AdoA=
Z 307t E ARSSISITh

N(Normal N): non-treated group

C(Control, C): UVB irradiation + non-treated

group

PC(Positive Control, PC): UVB irradiation + 2%

hydroquinone application group
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E1(Experimental 1): UVB irradiation + bomirai
irradiation high 25 min application group.

BE2(Experimental 2): UVB irradiation + moistu
rizer extract + bomirai irradiation high 25min

application group.
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Fig. 2. Histological Observation on SHR-1 Brown
Guinea Pig after 4 weeks skin aging
inhibition effect experiment, H&E stain,

X200. X400(magnifier).

N(Normal N): non-treated group

C(Control, C): UVB irradiation + non-treated group
PC(Positive Control, PC): UVB irradiation + 2%hydroqui
none application group

El(Experimental 1): UVB irradiation + bomirai irradiati
on high 25 min application group.

E2(Experimental 2): UVB irradiation + moisturizer extract
bomirai irradiation high 25 min application group.
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T Aqom, oA F4 W o7 £ B
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Mo g fHoR AMElo] FALe M Fret 7t
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Fig. 3. Histological observation on SHR-1 brown
guinea pig skin after 4 weeks-skin aging
inhibition effect experiment. Masson’s
Trichrome stain, X200

N(Normal N): non-treated group

C(Control, C): UVB irradiation + non-treated group

PC(Positive Control, PC): UVB irradiation + 2%hydroqui

none application group

El(Experimental 1): UVB irradiation + bomirai irradiati

on high 25 min application group.

E2(Experimental 2): UVB irradiation + moisturizer extract  +
bomirai irradiation high 25 min application group.
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St Ao g JAE Mast celld FZ QA FEE0] &
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Histological observation on SHR-1 brown
guinea pig skin after 4 weeks-skin aging
inhibition effect experiment. Toluidine Blue
stain, X200. X400(magnifier).

N(Normal N): non-treated group

C(Control, C): UVB irradiation + non-treated group
PC(Positive Control, PC): UVB irradiation + 2%hydroqui
none application group

El(Experimental 1): UVB irradiation + bomirai irradiati
on high 25 min application group.

F2(Experimental 2): UVB irradiation + moisturizer extra
ct + bomirai irradiation high 25 min application
group.

Fig. 5. Histological observation on depigmenting
effect in brown guinea pig skin treated with
Far-infarred(FIR) for 4 weeks. F-M stain,
X200.

N(Normal N): non-treated group

C(Control, C): UVB irradiation + non-treated group

PC(Positive Control, PC): UVB irradiation + 2%hydroqui

none application group

El(Experimental 1): UVB irradiation + bomirai irradiati

on high 25 min application group.

E2(Experimental 2): UVB irradiation + moisturizer extract +
bomirai irradiation high 25 min application group.
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Table 2. Comparison of melanin pigmentation in brown guinea pig skin epidermis treated with compounds

topically for 4 weeks.

Groups
Area
N C PC El E2
Total(m?) 8045.1+3197.4 8262.2+1752.2 7942.7+2178.0 8782.0+1544.4 8048.6+1633.6
Melanin 203.1+£56.1 1532.5+432.6 269.0+£74.0 841.1+148.5 560.1£132.0
% of melanin pigment 2.34+0.4" 17.14£2.1°¢ 3.4+0.6" 9.3+0.4° 7.1£0.2°

Values are the means£SD of 5 samples.
N(Normal N): non-treated group
C(Control, C): UVB irradiation + non-treated group
PC(Positive Control, PC): UVB irradiation + 2% hydroquinone application group
El(Experimental 1): UVB irradiation + bomirai irradiation high 25 min application group.
E2(Experimental 2): UVB irradiation + moisturizer extract + bomirai irradiation high 25 min application group.

Values with different superscripts in the same row are significantly different (p<0.05) by ANOVA and Duncan's multiple range test.

Table 3. Comparison of S-100 protein expression in brown guinea pigskin edidermis treated with compounds
topically for 4 weeks.

Normal Control Experimental
Area
N C PC El, E2
Total(im?) 6324.8+196.2 7387.8+320.1 7313.94+235.3 7264.9+222.4
$-100 protein(um?) 233.2+24.3 862.1+£62.9 211.7£51.3 438.3+30.8
% of S-100 protein 1.7+0.5% 11.2+1.2° 4.040.6 4340.5°

Values are the means+SD of 5 samples.
N(Normal N): non-treated group
C(Control, C): UVB irradiation + non-treated group
PC(Positive Control, PC): UVB irradiation + 2% hydroquinone application group
El(Experimental 1): UVB irradiation + bomirai irradiation high 25 min application group.
E2(Experimental 2): UVB irradiation + moisturizer extract + bomirai irradiation high 25 min application group.

Values with different superscripts in the same row are significantly different (p<0.05) by ANOVA and Duncan's multiple range test.
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