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Aspectual Comparison of the Skin Changes in Hairless Mice
According to the Aging Type

Kyoung-Hwa Choi, Young-Chul Kim* and Bae-Hwan Kim*

Department of Public Health, Keimyung University, Daegu, Korea

The purpose of this study was to compare the skin changes in female SKH-1 hairless mice between UVB
irradiated photo-aged group and endogenous aged group. The UVB irradiation and endogenous aged
groups showed poor skin conditions when compared with normal (N) group in terms of the skin
erythema, water content and TEWL (transepidermal water loss). For the changes in gross observation and
replica image analysis on wrinkle of the skin tissue, UVB irradiation group showed thicker, wider and
deeper wrinkles than the changes seen in N group, whereas endogenous aged group showed thinner,
narrower and shallower wrinkles than that of UVB irradiation group. In histopathological findings, UVB
irradiation group and endogenous aged group showed thickened epidermis, increased dermal
inflammatory cells, decreased collagen and elastic fiber content, increased number of degranulated
dermal/subcutaneous mast cells, and lower expression quantity of TGF-p in dermal layer when compared
with N group, but to a lesser extent in aged group than the changes in UVB irradiation group. UVB
irradiation group and endogenous aged group showed significantly higher xanthine oxidase activity, lower
superoxide dismutase and catalase activities, and higher expression of MMP-3 mRNA in skin than N
group. Therefore, aspectual comparison of the skin change in hairless mice between photo-aged and
endogenous aged groups showed different each other, and these results will be useful for skin aging

research.
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Table 1. Nucleotide sequence of the primers and expected size of PCR products

Items Primers Expected size (bp)?
GAPDH" Forward (5'>3'") CCCACTAACATCAAATGGGG 478
Reverse (5'>3') ACACATTGGGGGTAGGAACA
MMP-32 Forward (6'>3') TAGCAGGTTATCCTAAAAGCA 317
) Reverse (5'-3") CCAGCTATTGCTCTTCAAT

"GAPDH: Glyceraldehyde-3-phosphate dehydrogenase
IMMP-3: Matrix metalloproteinase-3
3pp: basepair
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Table 2. Comparison of erythema index, water capacity, TEWL

in SKH-1 hairless mice skin at 6 weeks after the beginning of

experiment
It Normal Experimental
ems
N E1 E2
EIVhoma 980742083 261.67468.85** 208.81+31.01%
ca";’:é?t;n 61.83+6.90  4340+10.87*  49.42+6.19
TEWL?  667+142  47.84120.95™  6.43%1.73%*

Values are mean+SD of 6 mice. "Unit: AU (Arbitrary Unit) ?Unit:
gllh

TEWL: Transepidermal water loss, N: non-treatment group, E1:
UVB irradiation group, E2: aged group

*P<0.05, **P<0.01, ***P<0.001 compared to the N group, and
##HP<0.001 compared to the E1 group by ANOVA and Duncan's
multiple range test.
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Table 3. Comparison of wrinkle parameters in SKH-1 hairless
mice skin at 6 weeks after the beginning of experiment

Normal Experimental
ltems
N E1 E2
Totalwrinkle 55,510 2.66£021** 0.6720.15##
area (mm?)
No. of ek ekt
! 18.80+3.27  66.00+4.42* 30.80+7.43
wrinkles
Totallength 54,196  20.9642.06™* 9104215
(mm)
Meanlength 57,002 0464003 0.30£0.02
(mm)
Mean depth

(m) 47594299 51.39+2.21** 48.23+0.21**
Values are mean+SD of 6 mice.

N: non-treatment group, E1: UVB irradiation group, E2: aged
group,

*P<0.05, **P<0.01, ***P<0.001 compared to the N group, and
#pP<0.01, *P<0.001 compared to the E1 group by ANOVA and
Duncan's multiple range test.
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Figure 1. Comparison of replica images in SKH-1 hairless mice at 6 weeks after the beginning of experiment a: normal group, b:
UVB irradiation group, c: aged group (A). Histological observation on SKH-1 hairless mouse skin at 6 weeks after the beginning of
experiment. H&E stain, x100 & x400 (enlarged box) (B). Masson’s trichrome stain, x200 (C). Verhoeff's stain, x200 &
x400(enlarged box) (D). Toluidine blue stain, x200 (E). Immunohistochemical staining for TGF-f in SKH-1 hairless mouse skin at 6
weeks after the beginning of experiment, x200 (F).
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Table 4. Comparison of xanthine oxidase (XO), superoxide
dismutase (SOD) and catalase activities (CAT) in SKH-1
hairless mice skin at 6 weeks after the beginning of experiment

" Normal Experimental
ems
N E1 E2
XoP 3.69£0.40  9.24+01.55* 577+1.23*#
SoD? 20.49+2.02 14.7120.98* 12.89+1.01*
CAT? 8.10+1.45 3.47+1.47  4.54+1.06*

Values are mean+SD of 6 mice.

Unit: nmole uric acid formed/mg protein/min

AUnit: U (50% inhibition of autoxidation of hematoxylin)mg
protein/min

FUnit: nmole H,0, reduced/mg protein/min

N: non-treatment group, E1: UVB irradiation group, E2: aged
group

*P<0.05, **P<0.01, ***P<0.001 compared to the N group, and
#pP<0.01 compared to the E1 group by ANOVA and Duncan's
multiple range test.
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Figure 2. Comparison of MMP-3 expression in hairless mice
skin at 6 weeks after the beginning of experiment. Values are
meantSD of 6 mice. **P<0.01, ***P<0.001 compared to the N
group by ANOVA and Duncan's multiple range test.
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