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Effect of Scirpi rhizoma Ethanol Extract on Skin
Whitening in an Animal Model of Brown Guinea Pigs
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ABSTRACT

The purpose of this study is to evaluate the skin whitening effect of Scirpi rhizama ethanol extract (SREE) in
an animal model. For the experiment of the study, three brown guinea pigs weighing about 450 g to 550 g were
exposed to ultraviolet-B rays on the backs at 500 mJ/cm? once a week, three consecutive weeks and the total
quantity of light was 1,500 mJ/cm?. The artificial tanning spots were divided into six different groups including
normal (N), control (C), vehicle control (VC), positive control (PC), experimental 1 (E1, 1% SREE), experimental
2 (E2, 2% SREE) groups. Then, 30 uL of SREE was transdermaly applied on the artificial tanning spots twice a
day and 5 days a week for 8 weeks. With the result of a gross observation, it was found that the degree of pig-
mentation became apparently thinner in the group applied with E2, compared to the control or the vehicle con-
trol group. The melanin index of E2 group was significant lower than the control or the vehicle control group.
In the observation with a light microscope, it was found that the degree of melanin pigmentation and S-100
protein expression considerably decreased in the groups applied with SREE, compared to the control or the vehi-
cle control group. With the numerical analysis of melanin pigmentation and S-100 protein expression by using
image-analysis software, it was found that the tendency was coincide with the results of microscopic observation.
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421 A 42 3 (persistent pigmentation), X] <13 A
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Q7b ol gl W, A9y ALARE UVB
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and Hatao, 2004).

Wepde] A e M dAR FEEC A
WA e dehde] AAFHT] oA HHoz
o] ANME AR Ak, maAvEE A FE&
3 Wehd AL AAAZ 5 ek F oA &
Av depdoe] AEE Aoz o] DM E
w43 Ad), depd ARH 328 24 F
3 Wehd P AAAZ 5 vk Al 1A DA
T 49 dehde] AP 2R o] F3E I
Hoz wWepdMzel AP Z 7+ Hepd A

< JAsle AR depde] AAE FAE
WS B IR MRS Y 4 dd(Bri-
ganti et al., 2003). 121} A 71A] HEhd M| 26 A
AAPIA 27 debeFe] $ubE A7 A
A A= R 9 glv}h (Hearing, 2007).

A AFEEE v A ool tyrosi-
nase FAS A - MM o2 2Adste] dWehd A3t
Ae AN A5 AT ek Ak A
A A 2 AF8-F 3 9)+= hydroquinone-2 tyrosinase
B5e AAdes ANl BleA Aenz
Aol ol gleat Weld Azel =4 et
It} (Ando et al., 2007). Hydroquinone2] wjj thA| 2l
arbutin (S-D-glucopyranoside)-2 tyrosinase A&
AAA w= wAAA o= A A]7]|2 eumelanin
o] AAE JA3}=1) (Ando et al., 2007; Lin et al.,
2007), c-arbutine] arbutin v} tyrosinase Al %
ol o] &7l Heo=z dex )k (Sugimoto e
al., 2003). 9|2t FDA| A= m)WiA] AFE- A] tyrosi-
naseZ 73AH 0 2 A3 3}= kojic acidE= 2%, arbu-
tine 7% 2 &%= A3kt 3).o™ hydroqui-
none>- 5% o|4ke] Fxz A7 AHE- Al I]R4,
b Nk, s gl AR ke] Slele] ° 4
= 7] witell Aol glejof AHEE 4 Q=
= A3 ek (Lin ez al., 2007). o] 2} 7E2> A
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2 oekeFEE 2 BE] Bsitosterol, B-sitosterol-3-
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propenoic acid, sorbose, 1-O-B-D-glucopyranosyl-(2S,
3R, 4E, 87)-2-{[2(R)-hydroxyeicosanoyl]amino}-4,-
8-octadecadiene-1,3-diol, B-sitosterol-3-O-f-gluco-
pyranoside 5 67}4] A& EeH e 714
T 5 (2003)2 Akg2] Aol dHigt dFelA
FALs aate} st BAS Baslolal oA F
(2005)& MzF AgeA AF=o| tyrosinase ZHA]
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AFH = FIFA] ok gl
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sk 7 s QiAlokES EFES g
Agl717] F A z=APEXE= UVB sunlamp
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ol AFe) A A A= UV-radiometer (HD 9021,
Delta OHM, Italy)E ARg-3}9lom] Waphd 2|5 =
#] 2 mexameter (MX18, CK electronic GmbH, Ger-
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Fig. 1. Gross observation on depigmenting effect in brown guinea pig skin treated with Scirpi rhizoma ethanol extract for 8
weeks. SREE has a positive whitening effect by showing higher depigmenting effect than C and VC groups.
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Table 1. Changes of melanin index in the skin of brown guinea pigs measured by a mexameter

Control groups

Experimental groups

Weeks
C vC PC El E2

0 550.4+11.5 542.4410.8" 544.0+14.6" 547.8+21.5" 546.8+14.9"
1 540.2+9.7° 538.2+49.7° 540.8 +14.4° 546.2+21.2° 543.4+14.2°
2 538.6+8.5" 528.2+6.9° 521.8+14.8° 534.2+20.6" 529.4+15.4°
3 529.0+7.1° 511.8+7.0° 503.8+13.8" 512.24+13.4° 519.0+15.4
4 506.2+6.2° 489.0+5.6° 47724123 500.2+20.2° 497.6+18.4*
5 503.2+5.7° 477.0+5.5® 439.84+9.2° 470.2+13.4% 474.2+419.4%
6 493.6+4.5° 4572+4.3° 411.2+8.4" 448 4+11.9° 4482+19.7°
7 484.4+3.5¢ 439.6+3.2° 389.6+3.5" 432.8+12.4° 4182+11.3°
8 471243.4° 423.0+2.5¢ 362.24+2.3" 4114419 384.6+2.4°

Test compounds were transdermaly applied on the artificial tanning spots twice a day and 5 days a week for 8 weeks.

Unit: AU (Arbitrary Unit)
C: UVB irradiation group

VC: UVB irradiation+vehicle [propylene glycol : ethanol : water (=5: 3:2)] application group

PC: UVB irradiation+hydroquinone (2%) application group

E1: UVB irradiation+Scirpi rhizoma ethanol extract (1%) application group
E2: UVB irradiation+Scirpi rhizoma ethanol extract (2%) application group
Values are the means & SE of 5 samples. 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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Fig. 2. Histological observation on brown guinea pig skin. H & E stain, X 200, scale bar 50 um. A: N group, B: C group, C:
VC group, D: PC group, E: E1 group, F: E2 group.
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Fig. 3. Histological observation on melanin pigmentation in brown guinea pig skin. F-M stain, x 400, scale bar 50 um. Groups
are the same as described in Fig. 2. E2 group showed obviously lower melanin pigmentation in skin epidermis than C
and VC groups.

7. sl musts pa

1) Hematoxylin and eosin (H & E) 2444 2=t
AAG N REAE ALelA 109% F4 £20)
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of $7 SEZ 9L AT F sat Bol
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A8ke] 1% ammonia £-9 07 M 3}ele] o
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balsamo 2 g-<4] F dv|7 ez sl
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Table 2. Comparison of melanin pigmentation in the skin epidermis of brown guinea pig

Groups
Area
N C vC PC El E2
Total (um?) 8182.14£3297.4 825024+1981.6 85940420642 7942.742178.0 8782015444 8048.6+1633.6
Melanin pigment (um®) ~ 201.2+66.1 1544545128  1057.94351.3  269.0+74.0 841.1+1485  560.1£132.0
% of melanin pigment 24405 18.6+3.1° 124+2.1° 3.4£0.6" 9.34+0.4° 71402

Test compounds were transdermaly applied on the artificial tanning spots twice a day and 5 days a week for 8 weeks.

N: Non-treatment
C: UVB irradiation group

VC: UVB irradiation+vehicle [propylene glycol : ethanol : water (=5 : 3 : 2)] application group

PC: UVB irradiation+hydroquinone (2%) application group

E1: UVB irradiation+Scirpi rhizoma ethanol extract (1%) application group
E2: UVB irradiation+Scirpi rhizoma ethanol extract (2%) application group
Values are the means+SD of 5 samples. Values with different superscripts in the same row are significantly different (p<0.05) by ANOVA

and Duncan’s multiple range test.

%4 & 5% sodium thiosulfate S-He) 587 A=
AlZtk ©FA] 424 = nuclear fast red 8o =z
QA3 & 95%, 95%, 100%, 100% LFT-L-ol| e,
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oz e PEopAs BASIDH GAA
(image analysis) AZ E ¢|o] & o] L-3}o] el A
277 g A3kte] BT,

3) S-100 A ZH&

4um F7 9] vPEdHE coating slideo]] H-2-3}o]
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nostainer (Ventana Medical Systems, USA)S A&
3lod GAELY T AFE3F IR S reaction buffer=
387F MAsta 3% Hy0.0 38-7F o] peroxi-
dase®] S AN F UASHA S-1005 1:
10023 3] A 3}ed vl-L-A]F]) 3 reaction buffer= A
3} o}-& biotinel] 20% ¥ 3 streptavidinel] 25
£ ul-4 A7 o} DAB (diamino-benjidine)el] WY &
29A, 3903 o 7o S-100 wh Ao
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Az Eglolg o)gake] WehdAE U $-100

ol

72 1 A xg 2x)3)sle] BAE.

8. Al &AM
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A A58

1. Watd M2 A Kok W

Brown guinea pig&- <b2]Alo] A Q14 4n}
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o, 857 =xaeh AF SFHE dz2Tel vls
FNzLI 2% A e FEE =2 A
234 7k A LeiA7) ARl 1Y 87
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Fig. 4. Histological observation on production of melanocytes in brown guinea pig skin. S-100 immunohistochemical stain,
X 400, scale bar 50 um. Groups are the same as described in Fig. 2. E2 group showed obviously lower production of
melanocytes in skin epidermis than C and VC groups.

= mexameter= 660nm<e} 880 nmol|A] W& u}
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Table 3. Comparison of S-100 protein expression in the skin epidermis of brown guinea pig

Groups
Area
N C vC PC El E2
Total (um?) 7682.62+1755.5 7374.5+£642.7 8193.9+714.1 8165.6+£1757.6 7628.5+641.0 8555.3+1181.0
S-100 protein (um?)  1277.21£98.0 979.5+4442  631.9+286.6 136.3+54.5 38831198  235.0+774
% of S-100 protein 1.5+1.1° 13.3£7.0° 8.3+4.4° 1.8+0.5° 57+£1.8" 2.940.6°

Test compounds were transdermaly applied on the artificial tanning spots twice a day and 5 days a week for 8 weeks.

N: Non-treatment
C: UVB irradiation group

VC: UVB irradiation+vehicle [propylene glycol : ethanol : water (=5 : 3 : 2)] application group

PC: UVB irradiation+hydroquinone (2%) application group

E1: UVB irradiation+Scirpi rhizoma ethanol extract (1%) application group
E2: UVB irradiation+Scirpi rhizoma ethanol extract (2%) application group
Values are the means = SD of 5 samples. Values with different superscripts in the same row are significantly different (p<0.05) by ANOVA

and Duncan’s multiple range test.

e shs WsleArS dolwy] 9)s H&E 9394 3
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