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Abstract

Hair treatments, once a summer business, have increased year-round with
the rise in beauty awareness among young women. On the other hand, there
have been complaints that the residual sweat on the body’s surface increases the
discomfort caused by depilation, as well as symptoms in the pubic region such as
dampness, itching, peculiar smells, eczema, etc. The impact of hair removal on
the skin and the climate inside clothes is also concerning. However, to this day,
research about body hair as part of the skin and the relationship with clothes

known as "second skin" has been particularly rare. The research on the influence



of body hair on human health is insufficient.

The available research on the distribution and characteristics of body hair is
recorded in a paper by the Department of Anatomy in the Ministry of Medicine in
Japan; however, this research is 50 years old. Asia currently lacks research on
the trends and influences of body hair treatment in modern society. In addition,
in the field of Interior environment of clothes, there are few research reports on
underpants, which are indispensable in daily life. In the development of
underpants, research on the internal environmental change caused by the
existence of body hair has not been carried out. In this experiment, we divided
the subjects into two groups; those with all body hair removed from the pubic
region, and those with no hair treatment. First, we measured the number of skin
bacteria. Then we identified the bacteria and analyzed the percentages of
differing strains within the sample. Then the resident skin flora differences
between the hair-removal-group and the non-removal-group were analyzed. Next,
we measured the chemical composition of the inner underwear odor, assessed the
overall trend of the whole sample, and compared the results of the hair-removal-
group and non-removal-group. Last, we measured the temperature and
humidity inside the underwear, assessed the overall trend of the whole sample,
and compared the hair-removal-group and non-removal-group.

The accumulated data of the two groups details the temperature and humidity
inside the underwear, the proliferation of odor-causing and/or unhealthy bacteria,
and analyzes the function and influence of pubic and body hair on health. Our
research considers how to solve the various afflictions suffered by hair-removal
participants, such as itching, odor, and rash.

This paper consists of seven chapters. The summary of each chapter is as follows

Chapter 1. Introduction,

Describes background research, principles and theories detailed in previous

literature, the purpose of our research, and the composition of the paper.

Chapter 2 Questionnaire investigation,

The questionnaire survey on body hair treatment was carried out and the actual



situation was mastered. The results showed that the most frequently used
method of body hair treatment was shaving with razor, and a certain proportion
of it was laser hair removal. In addition, about the treatment of pudendal body
hair, 10% to 40% of the people answered that they had such experience, and
some of them answered that they had experienced itching and other skin
problems. Therefore, the treatment of pudendal hair shaving is related to the

climate in the clothes, the flora in the skin, and the composition of body odor.

Chapter 3. Resident Skin Flora,

Discusses the effect of hair treatment on the pubic skin bacteria. In this
experiment, 7 healthy women aged 24-32 were selected as the subjects. We
collected bacteria from more than 5cm of prepuce from the pubic region via ‘wiping
inspection’. The bacteria we collected were identified as 16S rRNA. As a result, we
detected bacterial genera which is frequently found in human pubic skin. More
bacteria was detected in the hair-removal-group than the non-removal-group, and
the diversity index was relatively high. Body hair treatment increased the species
diversity of skin bacteria. Further research needs to be done to eliminate the
possibility that the strains in the hair-removal-group are prone to pathogenic types
of bacteria. Lactobacillus ability to function as a skin protector and intestinal
immune regulator decreased. This suggests that the infection inhibiting abilities of
good bacteria may be reduced. There is a possibility that hair treatment can
destroy the balance of healthy resident skin flora; therefore, causing the potential

for skin conditions.

Chapter 4, Body Odor in Underwear,

Considering the influence of hair treatment on pubic-body-odor-composition.
The subjects were 11 healthy women aged 23-32. The purpose of this study is to
compare the differences in body odor chemical types and quantities between the
hair-removal-group and the non-removal-group . Body odor was collected in
subject underwear after 3 hours use. The odor was collected near the prepuce by
monotrap RGPS. Body odor chemical components were analyzed by GC/MS ‘gas
chromatograph mass spectrometer’. As a result, more chemical components were

detected in the hair-removal-group than the non-treatment-group. Comparing the


https://en.wikipedia.org/wiki/Diversity_index

average peak area values of the two groups' squalene, the hair-removal-group
contained only 51.6% of the squalene found in the non-removal-group. This
suggests the possibility that the skin surface protecting function that squalene
provides will be reduced. No difference in body odor chemicals between the two
groups was noted. The effect of body odor reduction due to hair treatment in the
pubic region has not been verified.

According to a previous paper, 2-nonenal has never been detected from subjects
under 40 years old, But from the subjects of this study, they were checked with a
high probability of 56%. However, the difference due to the influence of hair

treatment cannot be checked.

Chapter 5 Microclimate within Clothing,

We conducted an experiment by measuring the temperature and humidity
inside the underwear of the subjects.

The influence of hair treatment on the microclimate within the underwear
was evaluated. The subjects included 16 healthy women aged 22-32. They were
divided into two groups; a hair-removal-group and non-removal-group. The
temperature and humidity measurements inside the underpants were carried out
under two conditions; an upright ‘sitting-posture’ and a ‘free-posture’ in which
participants were able to relax or move about.

According to the results, there was a tendency for the underwear temperature and
humidity in hair-removal-groups to decrease. The results of the data also indicated
that the internal temperature and humidity was higher in the ‘sitting-posture’
underwear than that of the ‘free-posture’ underwear. The ‘free-posture-hair-
removal-group’ underwear’s relative-humidity tended to decrease due to free-

posture.

Chapter 6. The Relationship Between the Hair shaving of Pubic and Skin

Conditions

We investigated human skin structure and function, and from the literature
we extracted the causes of trouble in healthy skin. We then investigated the
relationship between body odor and resident skin flora after shaving.

Shaving the participants cuts the epidermis at a thickness of 0.2m. As a result,



biodiversity increases and the possibility of infection, as well as other symptoms,
due to pathogenic bacteria emerge. In addition, it was confirmed that the protective
functions of Lactobacillus and Squalene, which were protected by body hair, were
significantly reduced. The function of protecting the skin surface becomes difficult
and results in an increased risk of infection. This suggests that the growth of

pathogenic bacteria is the cause of skin conditions.

Chapter 7. Summary,

The summary of each chapter and the conclusion of this study, it also describes

future research and prospects.

This study focuses on shaving as a means of hair treatment, According to the
subjects’ experience, we know the actual situation of resident skin flora and the
body odor composition inside of underwear. The diversity of resident skin flora
species increased due to shaving. Infection and other symptoms rise in possibility
due to the emergence of pathogenic bacteria. In addition, it was confirmed that the
protective function of the Lactobacillus genus was significantly reduced. The
relationship between the inner environment of underwear and skin trouble
suggests that although people can not smell an odor, the reduction of squalene
caused by shaving makes the protective function of skin more difficult. The subject
results in the experiment makes a case for the demerits of shaving. Because
shaving may increase the risk of pubic skin conditions, we suggest user caution. In
this study we researched shaving, but there are various hair treatment methods
that have not been investigated thoroughly. In the future, we will study the
influence of other body hair treatment methods such as laser hair removal in order
to further enrich the data. Based on this study of the pubic region, we hope to

develop more comfortable clothing for other regions affected by androgenic hair.
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Fig. 1-3 Schematic of skin histology viewed in cross-section with microorganisms and
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Table.2—1 Frequency of hair treatment for each part (Number of people)

15EBNI<T 5 2Lf-cEHhd 3Lz kN

% 22 22 14
L 8 19 31
TR 16 20 22

Bk 1 4 53
ERTF 0 3 55
B (F2) 7 14 37
5% L 0 5 53
B 25 20 13
AEY 11 17 30

28 4 10 44

iE:3 2 4 52
a8 2 10 46

B 0 3 54
e 6 10 42
KRR 6 18 34

VA 5 13 40

| 54~ 2 8 48

VY —raE 1 8 49
054 1 6 51
i 1 4 53
FLEERE Y 2 4 52
~Z[EY 2 6 50
BE 0 1 57

Fig.2—4 12V 74 » ORFBLLBEBE ORIZEERETRT, VI A ORBLESE IT0H
L7z R NWERIZLTEEANTEILS ZEHEDTHE2H00, WWE L2 EHDD1E22%
ERIB ANIZT AT NR S . BHEMICKBLEZ L TWHWDEADL 9% NDZ ERHLNE

ol

26



B TEENCTS
2L -2EHB
W3l Aw
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Fig.2—5 Hair treatment method for Bikini line
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Fig.2—6 Changes in feeling and skin changes after hair treatment for Bikini line
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Fig.2—7 Frequency of hair treatment for Vertical line
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Fig.2—8 Hair treatment method for Vertical line
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Fig.2—9 Changes in feeling and skin changes after hair treatment for

Vertical line
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Fig.2—11 Hair treatment method for Genital area
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Fig.2—12 Changes in feeling and skin changes after hair treatment for

Genital area
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Fig.2—13 Frequency of hair treatment for Back
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Fig.2—14 Hair treatment method for Rear

Fig.2—15 12 O T A VRBLIRE DR U O, FEDOEDRE 2R, BERom

BENEZ 100%ET DL, O T4 ARBRBEEORE CHIC, b7 L ERIE Lo

N%THY, VDIV IF T 5, #@RT D, EHNELDLHFLREE L,

37



1% 39 2%
3%

m1EEF
W2NHNETD
W3 DK
1REHTD
WoEHNEL D
W OHRT B
mTEND
Y SH5¢3
9¢ Dt

91% 10z L

Fig.2—15 Changes in feeling and skin changes after hair treatment for Rear

2.3 SULERBEMNBET I —F (Tvr—12):
2.3.1 WEFGIE

A RIT 10 R~60 RO AAREFEOH 2 (F & L TLFRRF A RYE) 113 4
& L7, Fig2-16 o7 v — MlENMREZ =T, HEHE ITORBLAOHEE OKEL
Gk ORBLAEOBR @OMADKE~ORL OFREBLERN OFFBLHIZED
BE R 77006 RE Lz, BAEMARE, mEEiaE, B OEERAEZ VW TTo 7,

FAEIT 2014 45 10 A~12 A4 1- 7=,

38



T hr— R 2 (B AFER) T via—F

ZOT = b, BRBCMTAEETY, BANSEEREO MM CE—DERRLEYA, THARREVWELET,

FALPEARY A YR WA 2 £ e FM HERE

HRACE2F T HEL) DB Dkt @ (BALTCEEW: _ F

1 BLBBELETH?
DFa(M2~6£BAT LEL) LA (Ma, MSEFATIREY)

F2BETEHE. VOOFHCLETH? (EEERT)
&

IH2ETKOE6 —F

M3 BESRBATT A7
DRAEBR2V+—£ER5 OMYLRERCTIAH @OVHFRILLELS B Of

M4 EMYarTRELETH? (ERERE)
DERBHICT 228 BB AT 2T EREL

s EADBEFRICEY 2T ?
DRELESHEVERIET S

et AnED EDBAARIZAY 2 TH? (EHHERT)
TE23HLGKOET 58 6k 78 SEBOVI4» OFRE

FRORPOFUTIHEOEOHTL N

AN BT
B (BALTICHEL :

FafaEn (2'3’;-’_. =

onmmy’ }

*BREHE (TRICBSERALTEIL)
L7 2v—Y¥-iE (FMRTo) GHERESR Gty P ERESV-LETYIR

|, MeusdE N, BEL-EOBUAEOREL  EROE(LOE2ITTIEE

4 5 (4

PR

£

ol D
TR R
E

- e R ||

AR
=
Ok )N D

Lle

BER

| @F

SLR

| ®KER

@VF1M>

@54

BV /-2l

8054

@8

BUED. FEBEEFAE -6, TRICHEEHIIET

[l

BReAyTH

D~zEY

DuE

UIBHABIBELITECE LY

Fig 2-16

Questionnaire NO. 2.

39




2.3.2 #ER

T — b 2 OEIERIL 90% T - 7= Fig.2—17 Z[RIZH ORI DOEIE 20771, 84%M

e, 16% 3 HIET, TR L < 2 LT,

mEH
| g

Fig.2—17 Gender

Fig.2—18 IZ[RIZHE DA A R, 20 172N 48% THRI¥H A iz, Hil T 10 8728 15%

ThHH ., 1018, 20 ROBEWHRDBEDET63%% L7, 30 1L, 40, 50 fiT£h%

K 10% T o7z,

40



206294 %

m 104
m 204%
= 304¢
" 404
m504¢
m 604
" 708
" 804¢

Fig.2—18 Age classification
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Fig.2—20 Which season you hair treatment
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Fig.2—21 What is the purpose of hair treatment
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Fig.2—22 Will you go to a professional institution for hair treatment
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Fig.2—23 Do you care about other people's body hair
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Fig.2—24 What part of people's body hair do you care about
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Fig.2—25 Frequency of hair treatment for each part

Table.2—2 Frequency of hair treatment for each part (Number of people)

1 BBRI=T 3 2Lfc®? 3Lfc s

fah 80 10 18
B 70 8 30
TR 70 11 27

Tt 8 18 82
T 7 19 83
H (FB) 56 18 33
57 14 22 72
I 72 13 22
aE Y 71 13 25

2] 50 21 38

iE 6 17 86
fEEF 16 31 62

B 10 14 85
FEE 47 11 50
AR 42 14 52

VA 21 23 64

| 54> 11 8 90
VY — ek 12 9 88
0Z4 > 9 4 96
f& 9 18 82
FLEAY 10 24 75
~ZEY 10 27 72
&R 5 9 95

i1l

Fig.2—26 |2V T A > OIEBWHSEE DT 7 — AR R 2T,V I 20 LT
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Fig.2—26 Frequency of hair treatment for Bikini line
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Fig.2—27 Hair treatment method for Bikini line
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Fig.2—28 Changes in feeling and skin changes after hair treatment for Bikini line
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Fig.2—29 Frequency of hair treatment for Vertical line
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Fig.2—30 Hair treatment method for Vertical line
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Fig.2—31 Changes in feeling and skin changes after hair treatment for Vertical line
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Fig.2—32 Frequency of hair treatment for Genital area
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Fig.2—33 Hair treatment method for Genital area
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Fig.2—34 Changes in feeling and skin changes after hair treatment for

Genital area
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Fig.2—35 Frequency of hair treatment for Rear
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Fig.2—36 Hair treatment method for Rear
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Fig.2—37 Changes in feeling and skin changes after hair treatment for Rear
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5%. 52%. 53% & HITIN—FfEbOiILTND Z Enbhrotz,

—ERDOEIE THEMY v BT D L—F— I EBRERE BMEE LT,

® ® © ©

AWFTETIISEIFH SN TODEBRETGIEE LTHDNC X o8B 2RI+ 52 L

&L,

63



1.

2.

728 M5 R E D FBEZDLLEIZHOWT; H AR ER A RHMERE 73(2), 114, (1963)
HAE BOABAMEEIZONT \HIK) BEICOWT; HEKGES 27 8% 5 5,

134~156(1960)

64



#IE. HEMEEICSXDEENIEDRE



HIE. REMEEICEZDEELEDORE

3.1 #3

Ya =3B b, B EAETLERNR KB TH D, Ry a—YNERREZ
ED1iE,va =y TEITIVr— b7 (28 ([CEZDB§ 7 7 /WMTIERTR&E &
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DFERZELD & HRGFHED 51%NBT V7 — h U TIC T T A EZTND Z ENghol,
NI TNVOREE D EFER, = A, LU, DENN B2 EO TS Y, ZoZ LR

BECILESR, = A, 050 D0 BWRWNEEFEREICEH L RE 21772,
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Fig. 3-1 Diagram illustrating the combinations of temperature and MC (or ERH) at

which different organisms can grow in storage.video?
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3.2 EBRFE
3.2.1 #HBRE

PR 1 TR 7 24~32 1% (27.3+4.7 %) DOEMET A THL(—EHOWBREIXE 4 =55
B 6 ERAR) . RUBHREUZ Y 7o o TI AR Z BRI Uiz, BB I LT, BRI K DK
BRBIZFET 208 9 0%, FATOB S REICCTHR L., KEBELHEEL TRAR LD
X T4H 6 4L DWRE ThoTe, HRED O L, O UHEELZLIL TWIZSINE D 2
K, B LU2WBINE D 14, RELAHE R ORLBOW T OSMNEDN 4 4 Th-o72, LLF,

B2 AU U T R RE 2 BB, RALE O PUBRA T 2 RILERRE & 15,

Z DEBROGEME 1IARFEN O RFEBFEDIERAE K ONBFEAICK L TR LT, RERIC

DR O FEER LU TICR N D,

B 1 OB AL IR T 2 RE (KBGO T =225 %) BT

D2 ODFM &~ LT,
O OIRBAIR AT 72 2 L7200,
QFERICBWTHY THIEEZITY Z LIZFRET D,

WEEC BT 5 4 AOWBRE T 2 BIEBR AT -7z, — I8 B IXFEBRAT A ISHAT L 7= i 4
LTy v V=20, FERA K2 D E Tl Licy a — Y &35 Lz, ZRIHIXER
AT FCEAN L7 A 21 T IREZ2 2B 0 , 0% v U —2 O —[Bl H R, E5R
ERADETRAM LY a—Y2¥5E Lz, —EIHOERE ZEHOEROMRL 3 A

b5 7THODORTTH-T,

F O OBITERB LI LR WERE, S F ) RUBEEICOR R T HHBRE 14 TH 5.
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NS OWEBRE IR DR ENE AT 722 E DN ERICBWTHS THIELZITH 2 &

WZRE LR o7,

FB_DOFFITHIERECORET 2HERE 24 TH Y BEORBLIEE 2 5 A LLEEFELL

PICAT> THE Y, FZRIZBWTHS THEZIT I ZLICRAET256TH 5D,

IO DWERE DRBLBETIEZMR LT L ZA BN X DRI L 58FETH -T2,
PN L DHIFT 2 » AU ERO LN K DRFG~BENT LAV ERLS D LS5,
FTEELUNT S 2 720, R ENERITAE ZHii> TORWATREMD B 5 1V, Z D7 RN

FIZITB ST HEBHECOLBTLIHDE LT,

WeBRE D B RERE K N7 LV — 75 1 F R A Table3-1 12+,

Table 3-1 Characteristics of subjects

Subjects Age (yrs.) Height (cm) Body weight (ko) Shaving Halrl\lo shaving - ”;:“’I‘:r'm“ T P“;';::‘:t:e::'j:":::;;:"“
A 24 160 51 (@] (@] (@]
B 29 160 60 (@] (@] (@]
C 27 162 49 (@] (@] (@]
D 24 163 44 (@] (@] (@]
E 32 154 50 (@] (@] O
F 23 158 44 (@] (@] O
G 32 155 45 (@]

Average 27.3 158.9 49
SD 3.8 3.4 57

3.2.2 EBRFIR

PERE (T ITEAT L7 AR O H 2 T L CTERABIC S v U —Z2 i, v v U —RICHE S

btz —EE bk S fn a7, 7, BIBHEITEAA LBl 2zEH LTy a —Y O
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KEEZETHRETDHILIEAT-, EBHRYHA 13 : 00 2 LFREKRFICB W THEHEES v b
(S-S KINPro: V—/V FZ7a—Va4h) Z2FEHL, 7V 7 — Fx U 7 ORI LS 5em
FOEFBEEDD 9em? (3em X 3em) ICBWT,ERFUKR AR LIzfELARBI L2 5 20 [ Z

FTOOT TREMVIEIC LV E AR LT,

ERRRAT DWIRE ~DE T U 2 712 K 0 i K ORI 450N T AR 2 L Hk i 3

HAMM LIZRBRB 2o 2 L iR LT,

Fig. 3-3 [ZAMEHE 100%, 7 = A MRy T A 72 89%, KU 7 L& 11% (AR MLE) @
v a— Fig. 3-4 \TMEH L &eERSI) (T Bl AnsAzy (AR S)) Fig. 3-5 (2
Yy U—THRA LA GEERE - FE - BEA - MEZER - T a— VRN RS
T LAX—FT R MNES FHAR BRI 0A  FAmitiER)) Fig. 3-6 IZHER

BAE kit (S-KIN Pro (BERSH4E T — L R 72— 3 U4E8)) %2571,

e

Fig. 3-3 Underpants for the experiment?
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Fig. 3-5 Soap!? Fig. 3-6 S-KIN Pro'?

3.2.3 HEHIGIE

Fig 3- T\ REHAEE OREF L L7~ T, WEERES v b AT — L F72—
a ) ZEEHIL, TV — U 7 ORI EE B 5em EOEFHREE O9em? (3em
X 3em) ([ZBWT, BREUKZ R Lo 2Rl L7223 5200 290 S TRE IRV LI XY
AR L7 (Fig.3-7) o HRECL 72306 & MR IR TE L3 H AT AR (7 — L K7

a—Ta k) IZEA LRSI XV MEEOREZ1T > 72,
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Fig. 3-7 The collection procedure of skin bacteria

3.2.4 MIEFEDFEFIE

Fig. 3-8 D A % — Lz w4, #EEE Y it L7216SrRNA% Ton 16S Metagenomics

KitlZ L v 848 L, V2,3,4,6,7,8, 918K 2 ION PGM > —47 oI LV 5 lioT-, =D

At B DR EERC S & 120bp LL T D5 W IEEE 1T LARE D RN 2> B BRE LT,
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16SrRNA were amplified by ION 16S Matagenomics Kit
N .
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| p—— i ,/
4
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1 1
V\ ,’
Sequence analysis by the ION PGM sequencer Low quality sequence data and the shortlength
data less than 120bp were excluded

Homologous search by BLAST program to NCBI 16S5rRNA Microbial
database210.Choose one species with highest homologous sequence
Conversion from batch sequence data to population data

Population data in genus/species level i /7
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W o)
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Fig.3-8  Analysis of population in bacterial species

-Conversion from batch sequence data to bacterial population data

16S rRNA IZ W CET 5, HAE 7 4 X AH L Z —/BNME Y2 (535 MEEN)
W25 ErRNA &1,V AR Y — L% T 5 RNA TH Y HME CTIE,ZORE IITE-T238S
rRNA,16S rRNA,5S rRNA [/ D, b % 22— KR35 07 rRNA {5 (tDNA)
Th b, rRNAIZT A VA ZERS RAEMITHFIE L, Z RV EERICEHb 2 EER 5+ Th
% 72 60 HEALIER B 23 FEHR A < RO L~ 2B W TR WHRMEZ R T 2 L3 b T b,
F 7o, PP SIRUC EE D WSRO E R 2 - D 2 & THEMORFEE K 0 IERE,

D30 TEBINCHT T 5 2 E B AEETH D,
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Woose & (Proc. Natl. Acad. Sci.87:4576-4579,1990) & X ¥ small subunits FTRNA(GEZ
AW ClE 16S rRNA, EEZ AW Tl 18S rRNA) BB FBLAI A W T2 2429 O Bl o3 FEIE D
FER SN2 &6 M OB B HITIE,K) 1500 Hikko> 16S rDNA FLFIA VBTV 2,
B DO HFRE LW 2D Bergey's Manual of Systematic Bacteriology © 16S rDNA @

FCAI G iz 2R & 4 5 40 F R BIAR & I S BT iR S T %,

BITE CIX 200 HELSILL_ED 16S rDNA BN R E S 41, H ADNA T —# /37 GenBank
X2 EMBL 72 & DA I8 5 13 7 IZBER STV D, 72,2 U NN KRFOMAY &
VH X FEOFED T2 O rYDNA BLH| DT — 2 R— 2l g7 7V r— 3 v

2N Ribosomal Database Project & L CigfliE T\ %,

AHEA 13, 25 ERR & @ DNA-DNA /N1 7 U XA B— a OMFEMERN 70%LL Eo%E R
T D&% (Wayne b,Int. J. Syst. Bacteriol. 37:463-464, 1987) &5, L
L,DNA-DNA D[P & 168 rDNA S ORI I, B2 B &7y (Stackebrandt
&, Microbiology Today.152-155,2006) Z & & &5, 7= & 2 1%,16S rDNA ELFI O [FI1EA
1FE 100% TH > TH,DNA-DNANA TV XA B—2a VORERNOHIFETH L5650 H
%o L7eh 5T 16S rDNA BAl 2z F W7o EHE R E O A TIREE DS RLETH 5 753,98.7%LL I

DOFAFPED BRI TH 5 rTREMES M & HIET S,

3.2.5 EBRHIM

EBRIZ 20184F 10 A 225 20194F 3 A 12 FEhti L 7=, FEER = ORI B 5413, BREZ IR 2 18°C
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~21°C (mean*SD,19.7+1.0°C) ,BREZARSGHEEE )Y 26%~38% (mean+SD,32+4%) T

ol

8.2.6 WREETRVAENT

A S AU 72 B D RATHTRED FLEE D BRI 1T Welch’ s t-10E & F2hi L, W BT 2[Rl —
PEERE I 1T DARBALPE - RILPEOME 5 D Ll Tl Lactobacillus crispatus &
Lactobacillus iners 1% Pearson’s chi-square fRE X 1T 572, WT b EHRFE 5%AKm (P

<0.05) OHEAICHEMERSH D EHE LT,

3.3 ME
3.3.1 ZEREHER

ARFEBRIZBWTRE SN EIT 1,651 L IEHICZMTH o7z, RN LRt Sh
RISV T RRHEEE PO SAREZFEH LIZRRIZ LA EOREED 1 %R TH
Sl FATHIRICE 2 &, PORJEFAER & L T bABITHRIE S 2 Ml 13
Staphylococcus, Corynebacterium,Streptococcus, Propionibacterium, Pseudomonas,Serra
tia,Acinetobacter,Janthiobacterium, Halomonas,Stenotrophomonas, Delftia, Comamonas,
Corynebacterium, Kocuria, Microbacterium,Micrococcus, Clostridium,Sphingobacterium,
Chryseobacterium, L Acidobacteria (Proteobacteria, Bacteroidetes,
Propionibacteriaceae, Corynebacteriaceae, Actinobacteria, Firmicutes,
Staphylococcaceae, Cyanobacteria ® 8 P& Tp) 613200 20 J§ T 5, AWFZERE B TIx
INLOREENETHRE SN, 2D 20 JEDWN,Janthiobacterium [T ARMLEEFE) G I3 H
ST BB TIT 6 BRE T 4 4 b Sz,
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CITIRATIIE CHRB IR SN KREFEESHE (8) IZFAB L, &HICBW TR
SN7- ANF % Table 3-2 IR L7220, 46 ORI IR, RAFHOWEEIZIS T 2 205 E
THiH &SN, AR THRLETHLMEDT ) r— = 7%, BEOEEIZED ST,

BAROMERNL & B EME#E B I A2 @EEE /A L TV D Z LR ENT,

Table 3-2 Five bacteria genera commonly detected from human skin and the number of

subjects in which they were detected.

No. of subjects

Bacterial genera Shaving(n=6) No shaving (n=5)
Staphylococcus 6 5
Corynebacterium 6 5
Streptococcus 6 5
Propionibacterium 6 5
Pseudomonas 6 5

3.3.1.2 2RMEICB T 2 EEERN 1% U EOEE
BRRIBICBW T HEENSHRE DY Tl %2 B2 5@ A7V —=0 7 LF D
OEEROEHEE R LT (Fig 39, TORER, 16 FEOEES M Sz, T 2mER

(ZRIT D HAROFIMED mVIEICIE~T,
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Propionibactenum acnes I
Actinokineospora diospyrosa
Lactobacilus crispatus
Staphylococcus epidemmidis
Rhodococcus erythropolis
Rhodococcus globerulus
Lactobacillus iners
Corynebacterium amycolatum
Staphylococcus pasteuri
Finegoldia magna
Staphylococcus hominis

Acidovorax avenae p———

0O Hair shaving

- : S
Staphyiococcus lugdunensis ’
e . ) B No shaving
Ottowia shaoguanensis
Anaerococcus prevotii t
Gardnerella vaginalis L L 1 L L )
0.0% 5.0% 10.0% 15.0% 20.0% 25.0% 30.0%

population

Fig. 3-9. Major bacterial species identified from both groups in this study. The bacterial
species are listed in descending order of the average amount in all samples. Species that
comprised more than 1% of population are shown. Hair shaving group n=6, No shaving

group n=5, mean + SEM.

INGHDH L RE ETOMEN KRR X LT3 Propionibacterium acnes,
Staphylococcus epidermidis, Finegoldia magna ® 3 EEOMHEIC STk~ 5, fb 5
HHEDKE D)o 7= Propionibacterium acnes |3— %I =F EDJRNT 7 X & L THIL I
TWb, 100 FRNC=F BB S L, e PO TR BIFERIZVME TH D, *
7o, ORI B IR S BN o3 S 7L 5 4RRE & Btk L T — 05 C g DI 2 5
BLUCHBMECT2BENH L EFb T 22, HREOITITEERL LTabh
LEEAT N UEKE O NI R 2 720, EHE O S WHOMIEZ I Z 2 Z &L TILESFS

WAER & L CEEREHZHS TN LB LR TND 17720,

Staphylococcus epidermidis 133557 KU EKE & XD, HEICEWEEL 5 2 58

TERD, WOBEERE" LRI TND B2,
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Finegoldia magna %, BEMEE T H A RIEEE & L CTH DL 8L L 7o AU o5 E
DR EFRE CEMEE IR SN D HEFAERE TH D 2620, pEAT S SurfA ¥ 37 (378
R DORIEFBALIC BN T E S EA SN D HLE M7 €0 A > MIG/CXCL9 % 4y fig L C

LT DERANR D D L WE STV D 2729,

3.3.2 ABAHE/RAEFELE
BRARICB W T EAROVHE 1 %52 B2 5 16 OEE (Fig. 3-9) % Welch’s t-1 E 217

TR AR & RIS BRI O b o T,

3.3.2.1 HREDLERM

3.3.2.1.1 RS

Fig. 3-10 [ZMWAEIC 3BT 2 VM E RS O ik 2k Uz, BRI EERED 400 fElZ
xt URMPEREIL 302 FE T o7z, F7z, BRKICISVTRBRETI 1,308 1, ARMLELRE

TIL 915 @R Sz,
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The number of bacteria species
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Fig. 3-10. The number of bacteria species identified in this study. Hair shaving group

n=6, No shaving group n=5, mean + SEM.

3.3.2.1.2 ZHRMEREK

Table3-31ZSimpson® ZAEMEFRE % O'Shannonfi & 7~ ¥, WAL ERMEICITRED
B'E X (species richness) &¥%E (evennes ¥ 7-idequability) D250 5, —fkiZ,
FEOBMNZNEERUIZEETH DD, BEICEEINIHEOBNFRRETH- TH, HED
T DEIRE 2 < L OFED RIS DI W6, ZERMEIIEL 725, ZHMEREL (diversity
index) & L CHEEDFE D RIE S LTV 5, AWFFE TIESimpson D ZARMEFEED & Shannon
BEH ZHVWTHHTSHZE L Lz, SimpsonD AL L v kD, 0-10fE
LD, HILWEERRA REFHOENEIFETH 2 L, DFVZRERE WD L 2R
T, Shannonff#Z QXU L VKD BN D, ZOBEBNENZESEMERE N L 2R T,

=1- =12 c e (D)

H =— c e (2

ZIZTS: BEICEENDFEOH,p: - FE 1 DN SEEEI SO 5EEERT,
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Table 3-3 Simpson index * Shannon Entropy

Simpson's Index Shannon Entropy
Subjects Hair shaving No shaving Hair shaving No shaving

A 0.97 0.9 6.13 4.62
B 0.91 0.95 5.02 5.74
C 0.95 0.82 6.07 3.81
D 0.89 0.57 4.53 2.85
F 0.91 4.79

G 0.93 5.1

Fig. 3-11, Fig. 3-12\2#| B8 & RALFREER] D 15 Simpson A1 FE % & (8Shannon#i %
Z9, SimpsonZAERMEFE BRI ERENN0.92, RALEEREAY0.83 TH - 7=, F7-,ShannonFik
(B BREDY5.20, RILEEEN4.42Th o 72, WTHOHEA b AEETRD LR o72H D
D BIFERED J7 IARMFERE L 0 Sl 2R LB K 2 RBAEIC L HOZERM T 2
EDRMBE N, FT BIEREE RQBFRREOM ) & i L TV DA DO HDRER

(Fig. 3-13 Fig. 3-14) (IZBW T b REBEDMEM 27~ L1z,
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Fig. 3-11. Comparison of the Simpson index between the groups. Hair shaving group

n=6, No shaving group n=5, mean + SEM.
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Fig. 3-12 Comparison of the Shannon Entropy between the groups. Hair shaving

group n=6, No shaving group n=5, mean = SEM.
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Fig. 3-13 Comparison of the Simpson index between the groups for four

subjects(A-D). Hair shaving group n=6, No shaving group n=5, mean + SEM.
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Fig. 3-14 Comparison of the Shannon Entropy between the groups for four

subjects(A-D). Hair shaving group n=6, No shaving group n=5, mean + SEM.

3.3.2.1.3 HHEMEDOMHHE

Fig. 3-15 |2 BHE & RO R WEFED AR A 7T, KEFEO HAROE( 285

L& BEBREOTTHERHIED 5D DRGNS < ik L7z, Table3-4 IZ& MK A7 3 wfd
BT EFHEEROMRE TR, W CTHET 2 & BERIT 24.1%~474% L, VT
5O% AR XD T LR Do T N AALERRE X 32.5%~T3.4% & 72 V) 5 44 2 441% 50% % 8 A
DR E I oTo, KB LY RIFHEAEREDSHRMENmE DB H D 2 LAVRIERS

iz,
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Hair Shaving

L]

1 1 !
0% 10% 20% 30%

M Propionibacterium acnes

B Staphylococcus epidermidis
B Actinokineospora diospyrosa
B Ottowia shaoguanensis

B Unclassified hit

B Staphylococcus pasteuri

I Finegoldia magna

B Paracoccus pantotrophus

[ Cloacibacterium rupense

B Staphylococcus lugdunensis

" Lactobacillus crispatus

~ Acidovorax avenae

. Lactobacillus iners

! Rhodococcus erythropolis

| Staphylococcus hominis

! Rhodococcus globerulus
Corynebacterium amycolatum

~ Gardnerella vaginalis
Paracoccus aminovorans

- Acidovorax ebreus

Fig. 3-15 Detection rate of various bacteria in Hair shaving group and No shaving

group.
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Table3-4 Total detection rate of top 3 strains of each sample.

Hair shaving  Occupancy rates(%) No shaving Occupancy rates(%)
A 24.1 A 36.6
B 47.4 B 32.5b
C 29.5 C 64.9
D 47.3 D 73.4
E 43.7 G 35.9
F 41.4

3.3.2.1.4 KEAAE/FRALERBIRH S -HE

FIBRED D O LM SN2 Hf % Table3-5 (Z/R¥, AMIREETITM I S 72023, BIBRE
DHILEHUETHD 3L NOMBINTCEMIL 22 b -7z, % 72,Kocuria
atrinae, Paracoccus pantotrophus,Rothia mucilaginosa ® 3 EEN 54 4 4 LA E &9
HOWHERTRIHES N, 2RO OMITERBABICE DT Y 7 — b= U 7 O R G HIEH A

fboO—AfH->TW\WH EEZ NS,

22 FEDHEFEDON, 7 T LGHEE N 32% (7FE) ,7 7 LFEMEE 68% (15 ) & 5D T
W, — 7 il M O Aeromonas hydrophila % k< 21 O W, SRS 67% (14
i) AEEMEED 30% (THE) 20O TNDZ ENghotz, LR, 25 DEIZ OV T

T,

Kocuria atrinae
Kocuria atrinae 137 7 LGP A PED S E CTH D, AN O R &0 OO IE 5 72 il 3
Thod s SN TEY,Kocuria FElZ L 5B OHE13,20 LB HICEES> L H i1,

Z DI D AT REME A R T IME A 2 78 LT D Kocuria 453 BN B 3 2 JEYLIE IR 3% J%
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e 585, 0 7 — 7 )V B I MLE, IR FE A,/ INE 5%, A AR IR J% , AT BRIEIERERR 28 i M= 15
BLOBERE NG £ D5 2492, Kocuria JB\ZBEE S 2 JRYLE (2 B9~ 5 BRI, S RIEH
¥ CGEMGIEREE) J18VED T —T ik (@3RN REDSE) JEVENEE; (OREUE, 5k, 5 i
ST AIE B RE, BB BEPE I, HE AR % ) ANEENR TV D, T LCRMIEREEZHT
% FRAE L e ) 22 EE R RE BT 2 52 1 T\ D, Kocuria (2B 5 fth o> FE A 72 S Ik
GUiE |2V, BN PRIP A5 A2, S R B A R I & R > TV D B, A L~ v B IRIE, I

PATERAAS S S TUN 5 36700,

Paracoccus pantotrophus
Paracoccus pantotrophus I, it G % = x VX —JiE L CTHERT 2 7= DICh IR b
(Sox) ¥R 2T 5 7 T LFaVEAF M A P ERME S PR R T 5, ARERIZ O
TOWZETIIRiERR{L (Sox) B#3E %A 5 Paracoccus pantotrophus % Fl|Jf L O E8 7
FREDTHLIH, SBEXORA TN AN T 5 v G EILEY (VSO % VSC

SRELOROFICHERTH D &l Shiz 9,

Rothia mucilaginosa

Rothia mucilaginosa \% Micrococcaceae D 77 LAGMEERKE CTH D, B ho OB LU E
REOEFERMEMFEDO - EBZ LN TVWET, ZOEMIRKREETHL LEZ LN
TV A EE EICEICEL KT T HMARRE L LTETEIRESSh T2,
Lo L SeEfifilE ED a7 1 g K> TRMEIFEIRE U TAM 28 D RRYGYE %
FlEE T AN & D, F 72, Rothia mucilaginosa W%k 19 AFIEFIBRE ST D

46-66)
o
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Table 3-5 Basic properties of bacterial species detected in Hair shaving group 2887

Bacterial species Number of subjects(n=6 Gram-positive/gram-negative (+/-) Aerobic /Anaerobic(+/-) Pathogenic/non-pathogenic

+ + +

o

Kocuria atrinae
Paracoccus pantotrophus +
Rothia mucilaginosa
Acinetobacter parvus

Actinomyces oricola

+
+

+

+ o+ o+ 4

Aeromonas hydrophila

+ 3

Alishewanella tabrizica
Campylobacter showae
Caulobacter segnis
Dolosigranulum pigrum
Enterobacter hormaechei
Geminicoccus roseus
Kocuria varians

S S
+

Lactococcus lactis
Lautropia mirabilis
Micrococcus cohnii
Paracoccus limosus
Providencia stuartii
Pseudomonas balearica
Rhizobium lupini
Serratia liquefaciens

WOWWWWWWWWWwWWWWwWwwwwwa N

Sphingomonas desiccabilis

Table 3-5 1> [+ [ ZIAKITH L DREMHESH Y | 7203 DHEMEORREEH D | OHE
WoHZEamt, -] TIEAKICHL DEEED Y ) £20F DREEO RS D | ©
WENRYTSRpo72Z LRt T+-] TIEAMEITH L EMESH Y ) E72id sl
DOHEEMED Y | & healthy human 2SR S MEOW LR H 5 Z L 2rd, Thbid

2020 4 8 A 10 HEF R TOREZ 4L LT 5,

RALFRRED & DB S 7z B Z i L7 fE $ % Table3-6 T/R LT\ 5, HIBRETIX
R S A7 7o TS RAERRED 5 HYELL LD 340 b SN HEIX 8 TH Y HI+E
OO OB B SN @ (22F) L deholz, TOW,7 7 AR L R4
4L 50% T Oa HDTWD, RIS AFRMER & ML 4 4 D 50% 2% HH T
DI ENS Mo T, £, Flavobacterium terrae 3 5 4 4 4 b Ei-, Z O ILH
BILEDTV = b2 UV T OREFAFEEEIEO iz HoTnHLEZXOND, SHIC

BIBLRE T 70 EORRERETT 2720, F TZOEEOME OFMAER REHRET 2,
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Flavobacterium terrae
Flavobacterium terrae |3 2007 F\ZHfl i A S v, BN S HBEL 72 7 7 A 5k
FIRETH Y ,5~37C (iE,30C) ,pH 6~8 (b, pH 7) ,0~2%NaCl (#i#,0~2%)

B CRIHS D, 8

Table 3-6 Basic properties of bacterial species detected in No shaving group 688899,
Bacterial species Number of subjects(n=5)  Gram-positive/gram-negative (+/-) Anaerobic(+/-) Pathogenic/non-pathogenic

Flavobacterium terrae 4 - +

Arthrobacter arilaitensis 3 + +

Bacillus infantis 3 + +

Gemmiger formicilis 3 -

Prevotella copri 3 - +
Sediminibacterium ginsengisoli 3 -

Staphylococcus saprophyticus 3 + + +
Varibaculum cambriense 3 + - +

Table 3-6 F1 > [+ | (ZAMKIZH L WEEMH Y ) £/ DEEEO /RS | ORE
WD Eumrd, =] TIEARICH L DREES Y | E2id DREEORTEEH D ) D
WENEYLT- SR ot 2 Ea Rt T+ TIIAKICK L DEFEES VD ) £213 DR
DA[FEMESH V] & healthy human O SHIcREOW T 03 HH Z & Z2rd, T bl

2020 4E 8 A 10 HIF S TOMEZxHR L LT 5,

Table 3-6 TILHIERE RIS SN HREO N M SN HBREHD KX < R
725 EMZ R LT\ 5, #IERE T, Brevundimonas diminuta, Brevundimonas
faecalis, Flavobacterium hydatis, Citrobacter freundii, Citrobacter koseri ) 6 #5# 4
VL D BRI ST A8 RALEREE CIE, 2N S OSBRI SN EBRE 1T O T 1405

24 Thole, TNODOEESHIBIZ L D REFEREDOZICEE LT\ EEX DD,
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Table 3-7 Among the strains detected in hair sharing group and No shaving group, the
number of test objects detected is quite different (Hair shaving n=6,No shaving group

n=>5)

Number of subjects

Bacterial species

Hair shaving No shaving
Brevundimonas diminuta 5 1
Brevundimonas faecalis 4 1
Flavobacterium hydatis 6 2
Citrobacter freundii 5 1
Citrobacter koseri 5 1

3.3.2.1.5 RIBLRAERN BRHINICEOR

BIERED O OB ST O JE % Table 3-8 (T3, RAFEETITME SR Do 7273,
PIERE TR SNTZHIL 14 B CTh o7, £ DW,Janthinobacterium J&,Dolosigranulum
J&,Geminicoccus J&, Lautropia J&, Providencia J& > 48 E D5 Th 5 3 4L L B
Ehic, 77 2GRS ET 1)E, 7 7 2attmid s @t 4 ma 5o Tz, — TR

PEEIEX 5 BT 2B HAMEEIE S BT 3EAE 5D TWDHZ ERnhoTe,

Table 3-8 Bacterial genus in which only Hair shaving subjects is carrying (Carrying of

more than half of the subjects) ; n=69-100

Bacterial genus Number of subjects Gram(+/-) Aerobic /Anaerobic(+/-)
Janthinobacterium 4 - +
Dolosigranulum 3 + -
Geminicoccus 3 - +
Lautropia 3
Providencia 3
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RAFREEDN & DI b H SN T-H D J§ % Table 3-9 Tt FIERE Tl S h o 7228,
RUBRE CHRIE SN EHIZ S B Tholz, ZHHDOWT D JEDRK S # B #5015

BBZDHZ L3 ot

Table 3-9 Bacterial genus in which only No hair shaving subjects is carrying (Carrying

of more than half of the subjects) ; n=5.

Bacterial genus Number of subjects
Anoxybacillus 2
Azorhizobium 2
Dorea 2
Gemmiger 2
Meiothermus 2

3.3.2.2 MRFIZET R —HBRARR
3.3.2.2.1 HHAED LAL 50 B HKEE DR FEH» OBRH S - B

Table3-10 [ZHIHEIC BT D[R —#BR#A (n=4) OFMIKORE Sz HEA =D EAL 50
EHET,3 4 LA L OPERE N S SN EZ R T, A0S B SN HERE 2L WIEIC

R TWN D,

4 NOBIRF 2B ORIERER ORLILEED 8 FifkH & il L TR S 7= E AR
Actinokineospora diospyrosa,Propionibacterium acnes, Rhodococcus
erythropolis, Rhodococcus globerulus,Staphylococcus epidermidis ® 5 CTH-7=, i
HD 5 WRITHIEAEIZ DO TREINZZENE, TV r— b U TIZBIT 2 &

EHEBIZOWVTHHT DB BB 2 EMIZ/R VIG5 2 LN Ensz,

90



Table 3-10 Top 50 strains of each sample, more than 3 strains detected by subject were

detected.
8 Subj 7 Subj 6 Subj 5 Subj 4 Subj 3
Actinokineospora diospyrosa Finegoldia magna Corynebacterium amycolatum Al "ococcus prevoli olefvorans
Propionibacterium acnes Flavobacterium terrigena c c striatum Anaerococous lactolyticus Cedecea lapagei
Rhodococcus erythropolis Staphylococcus pasteurt Anaerococcus octavius Dialister propionicifaciens
Rhodococous globerulus Streptococous dentisani Lactobacillus crispatus Moraxella osloensis Anaerococous senegalensis [Enterobacter cloacae
Staphylococcus epidermidis Sphingomonas roseiflava Prevotella timonensis Corynebacterium aguilae Granulicatella adiacens
Staphylococeus capitis Dietzia alimentariz Micrococous luteus
Koouria palustris Peptoniphilus harei
Pelomonas puraguae Shimwellia blattae
Salmonella enterica Varibaculum cambriense

Staphylococous hominis

Streptococcus salivarius

Actinokineospora diospyrosa
1995 TR E SN2 7 T DYLARGIE I RMEE T - 7203, ZOEIZ OV TOMFE

A IR LA LR T2 B otz HEBH L NS> TRVEETH 5.,

Propionibacterium acnes
ZOWITHEKMEE TH Y BEN D DEETIXIZ LA TE TSR LTCLES, 2D

1280, MR 2 RV B IR BECAFE LI 2 1S 7 e A VIR 2 E D H 2 & T

f

F2 210 % B9ATE LR B, B RGN 35 3 2 9 R E O B8 8 O BRI 2 30 2. 5 & B A2 > T
Lo — RN =F EORERK E SO TWA HHE L2 T T =F EOFKREIZ A DRV,
L LIS WENE 2720 A ORE TERESSWED 25 L, 7 7 3 HEE D R

ICHIE L RIEZ S LT=F el ™Y,

Rhodococcus erythropolis
Rhodococcus J&DIRVELFRNM: 7 7 DGHARE TH D, B M ~ORYLL 5 fFfE S vTwn
%, OFeetE A CEBMERGENT ISR SR A L2 2 &L O 199 @t Mg RE YA

VAHIV)DOIERDOT=DICEMBI D7 77 =B 7EX V) UIREEZZ T Qs
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TORBRENESFER OB 12 @A TV > XOBHEHRDRIEIRNRORFE L LT R
erythropolis Z[RIE L7-Z & 109 NH SN TW5D, OB L - X & FRZE L AT
ORI OB L O T A 7+ F 7 L ET I Wy L ORI GZ LThide b
Molz, ZHHLUSMC@i%R B DK R, erythropolis % W U 7= 4 199 G i ifgidk

DHWE 19 Rd 5,

Rhodococcus globerulus
Rhodococcus JED—FEThH 5, L—F—AENMABEIZAINIZ Rhodococcus globerulus

DG & B AR DGR o 72 109

Staphylococcus epidermidis
KT RUKEIIT (T VM) REEEZERICZ ) ') SROMEVIBRZEY T, HEN
BRI Z GHERPEIC R BIIE T F R2/EV 42 & C 367 NUEREOMIEZ <, &I

T RURERET 7V AL EEONY THREEROEEIRN S D 19,

3.3.2.2.2 MHEIZJBR T 2 [l —#RBRAE (T 31T D (R B ALIR/ AR ALE DMl 1 38 D LUk

Fig. 3-16 |ZHIE#E X OARAAEFE Ol 712 SN LT R 4 24 O BIRICB T 53 5
RN %L, EOERED S REPHE L IR Lz, HRERSTZDOIFT 1 EHETH -
2o AT OWBRE TR\ TRAEEED J7 23K & WE /T Lactobacillus crispatus,
Lactobacillus iners ® 2 i Toh o> 7=, W TOFHRE ITB WV TRAEFEDO T A K E N

BRI 2o T2,
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Hair shaving | |

=)
No shaving —]
Hair shaving i ]
(&)
No shaving e | |
Hair shaving (e [ J
(s3]
No shaving I |
Hair shaving I | ]
<
No shaving M J
0% 20% 40% 60% 80% 100%
W Propionibacterium acnes B Actinokineospora diospyrosa @) Lactobacilius crispatus
W Staphylococcus epidermidis M Rhodococcus erythropolis Rhodococcus gioberulus
@ Lactobacilus iners W Corynebacterium amycolatum W Staphylococcus pasteuri
W Finegoidia magna Staphylococcus hominis D other

Fig. 3-16. Population of the eleven bacterial species for four subjects ; We showed the

species having more than 1% of population.

Fig. 3-17. Fig. 3-18 |Z Lactobacillus crispatus, Lactobacillus iners i EHd 54 %
%Y, L.crispatus, L. iners DWJ7 S S 7o 7o A 2r<  29dE (B,
C,D) IZBWTRILEDO I MENKE -T2, #BrE E & FiIfhowirE & [F
#%,L.crispatus, L. iners D3 E 7z, Lo L BBRER OFEEENKE N2,
MO A BIEE T 5 Hik e L COREZ i3 2 o Tide < MBI ATE 3 2 [ — B

(ZRITDRIEBRE DT — X 2k 5 Z EBRREDOHIELEBbh s,

F T, FEATHISE 1990 S5 Pearson's-chi square 1 7E % W THIE R O
L.crispatus,L. iners Dfg 3 Z gt Lz, £ O#E% % Table 3-11 (27”8 T L.crispatus T
%, #BE B, C, D HICHIEZOREENGEIHD L2 L2353 o7z, L. iners T

(T HRE B IR ORIHERPA BT L7 s #3E C, D ORIERTE OB HRAED
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EAFFHIABIZZE L 2o T, TDJRIAE LT HITRWERE C, D6 L iners %

HENrhoT Z ERMEERICER L EE 2N,

NT
Hair shaving |l

No shaving ND
Hair shaving |ND . . . - . N N )

0.0% 50% 10.0% 15.0% 20.0% 25.0% 30.0% 35.0% 40.0%
Ratio of occupancy

Fig 3-17. Population of Lactobacillus crispatus. The ratio occupancy was calculated

from species having more than 1% of the population. NT, not tested; ND, not detected.

NT
- Hair shaving [N
NT
" Mair shaving |}
~ No shaving
© o sheving IND
No shaving
Hair shaving
No shavin
- Hair shavin ND
No shavin ND
0.0% 5.0% 10.0% 15.0% 20.0% 25.0%

Ratio of occupancy

Fig 3-18. Population of Lactobacillus iners. The ratio occupancy was calculated from

species having more than 1% of the population. NT, not tested; ND, not detected.
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Table 3-11. The result of the Pearson’s chi-square test.

Pearson’s chi-square test.

chisq.test p Value

L. crispatus L. iners
B 2.3031 x5 0.1668
C 4.4761 x®1x 1.4238 x5
D 0.0002** 0.3313
*P<0.05 **P<0.01
3.4 BE

ABFFERE R TIXEATOIEIC L D & FORFFHEAR & L TR bEEITRHE S LD MEO
20 @RIt SNz, 7Y r— b U 7 ORREH AL # AR 2 M, S R O R AL

LHLBEOIEEN DD Z L boT,

ERIRICB W TR EFERN 1% ETHo - EfE 16 At L=, & OH TRIEWE
ELTELSHLNZEIZEWE X %35 & S5 FfE Propionibacterium acnes (7

7 X W) & Staphylococcus epidermidis(F2J& 7 K v ERE) A3 HH S iz,

— 75, Finegoldia magna bt Eiv7z, T OBEITNEME L U 72 BHEERAL IR 3700 D B &K i
TEBE ISR SN, EAT D SurfA % VR 7 13 ER O RIEFALIZ IV CTE £ S FEA
ENDHPLE 7 E A > MIG/CXCLY % /3t L CHMET 2 EAN ® 5 2620 @i Ch b, 7
Ur— bz )7 b HROMEBALEER, RVMB & & WMl & 23 2 8 EEEE ST 572

D EBEDOBRNWANT A mD LI THE T 7AE ST LRtk & Bbhb,

i fE%r, Simpson 547, Shannon 88 DFER LV BIET 2 Z LI KV RIS HERHE D LEE
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PED S E DM RE STz, ZOJRRKE L TIRIEIC K - TRIENEDIT b ER TR
NIEZEMBZOND, AT TIIREN RN D & HIERELSN DR S E 0T b &
V) G SALTUN D 108109 G o T BIB BN BN IS EIEE LS OB A E T2 L IS

Lo THEHAERED SRR S E T B DBND,

PIBRE & RIERE ) O 1 HH S N7 R D FLI T 36U T BB RE O s 2 oo 450 B2
LR SN-EHMEN 22 Fd 0, & 512 Kocuria atrinae, Paracoccus pantotrophus, Rothia
mucilaginosa ® 3 FHREN 54 1 4 44 L4 1 &0 ) ERER TR SN2 RICOWTERT 5,
%D 9 b, Paracoccus pantotrophus |35 JFER A S LTV AW 9 —F5 [RIREIFETH 5
EEZLNTWD ML 19 JEFIHE S LTV 5 46760 Rothia mucilaginosa & J&JFEMED
ATREME 2R & L CHIIMEM S & 5 19 Kocuria b il Sz, BB+ 2 L2k -

THREMEDS B B RN S < RIH SN 2 L 2R TE 5,

RNT ARALBFED O D g SN EHFEIZHOWTELET 5, BIEHL LA ST

TR 22 Fldo o 7o DI U ARKLERRE D B D AR S wHEE 8 i & D 7o Tz,

COEIITHIBRHEOLTHRHESNZEARLEE LD L Z2HED 5L, ZOPFITITIHRER
MEHTHERESNTOWAREDIEFEERH T, FIETHZLI2L > THRABTIIHE S

NZRVEBHIAL, & OICHEEEZ AT SEICER LRI RIR Shiz,

— G, B BB/ R LB I IR NS B O W, Brevundimonas
diminuta, Brevundimonas faecalis,Flavobacterium hydatis, Citrobacter
freundii, Citrobacter koseri 3 BIFERE Tl 6 #BRE T 4 ALL B H 307223, RALEREES 1,2

BIOHTHRHS NI, L~V TERLTHDL & BIEBHOAME SNTEEDOREIT 14 JETH
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- 7o, W T Janthinobacterium J& ,Dolosigranulum J& ,Geminicoccus J& ,Lautropia
J&, Providencia J& M URE O Lot Shie, 20N T, 77 AGYERD 5 & T 1
&, 7T LR b BT 4B o TWD, — iR b5 BT 2 B K 5 B 3 a5
TWD Z LR ginolc, RUEBETIIVWThORE G EEU LIt shiRnol, 2
NODOFREENO FIEBIZEVT Y r— b= U 7T OFEEENZ LJEEMEE S DO rTHEMEO
HOLENBEEIFET DI IR EWNRBENTZ, 9 LEEHIEREED T o A

CRTF IV — b VT OGN T NVEERT DABENREZ BND,

PIBHE R ORLEFEDO W T (IZBIN LI IRE 4 22OV T, BRI T 518 A=
251 %Ll EOEFED HA R A HERE Z L ITHE LR, 2T OMERE 1B W TRIERO
PR EVEHFELZR 7273, A TOHBRE 1TV TRAFRED J7 23K & WETRIE R 7
- 7278, Lactobacillus crispatus, Lactobacillus iners [ EREMR H S 4L 7o T2 45

14 2 BR< 42 3 40 DPIRE T WV TRLBEED T N RE o T2,

Lactobacillus crispatus,Lactobacillus iners & A3 MEM Th 5 & DA NZET
BILD, KBS TIE Lactobacillus crispatus 13, FHEBIWI O H 3 L O b ORI
TFET DA BMAEMFE TH D 10, Eio MEMERER O T L IRE~OREFH ST
B0 W EEARME AT X B RO L CEREARE LR LTV AARETHD L S
N5 "2, Lactobacillus iners & EHE 72 Lo MED A FEER T O WAEHME & M STV 5 19,
& B2, Lactobacillus JE&IZ L MEAFHE O EER AN Th » MW HIE R L OV A L ARk
DOIMFNC BB BN Z R TN H D & S, KMATRICBITLEHE RN T THD
LEZHND W, 2SO Lactobacillus J&IZNE FIE OMEEM 26+ 5 & O
td % 199, Lactobacillus spp \ZKEIEES 721 Tldze < FEREB 225 TH m WO HER TRl &

NTWEZ L2l S WUD ) £ 7= BT Lactobacillus 782 & D RIEN K E SN
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TW5Z &b Ens- 12,

KEBRFMHET TR, HEBCIIRELBICL > T, HEONI TOHE 2T 5
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Fig.4-7 Chromatographic separation mode diagram 2
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Fig.4-8 Chromatographic 2%

4.2.2 wHBRE

PRBRFE IR 7 23~32 % (26.145.91 75%) D&M 11 4 Th 5 (—H OPBRFE 135 3 =,
55 7,5 6 HEE . AUEHRBUC Y 72 o TIZA BRI Z BRI Lic, BEBRE 1 L C IR BA0LEE
WIRET 0 E DD EFaiOME R HEIC CTHR L & 2 A KEBLEICFEE L= ikE
X8 ANTHoT, HBRED O B, HOLNEORELLI L TWSINED 34 LB L 720
INE DS 8 4 RBH K ORWE DO T TEMULT=FHEN 54 ThoTo, LT REZLEL 72
WSR2 ALERRE, R ALEE O BB B A RALERRE &IPS,
Z OEBROBEME IR FNO RFFEOERAER OFZEAICT L TASE Le, KEBRIZK T

D WA O FEEER LU IZiE <%,

51 OB AL T IR T D RE (KBGO T =225 %) LT

D 2 OD5MEwmT- Lz,

EHRDR B 24T 72 Z L3720,
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QFERIZBWTHASTHEERITI Z LIZAET D,

MHECJE T 2 5 NOHKERFE X 2 BIEREIT -7, —E B IXEBRAT R ICEA L 7o s & 1
LTy U—R Ot FREKZ D E Tl Loy a — Y 23555 Uiz, AR %, %800
AICEAT e gz A T B RB L2 2HHD , 2 0%y v U — 2O —[al | Ak, i a
2D ETRAM LIy a—Y 235 Lic, —RIAOFERE “[FHOEROMRIZ3 AN 7

HoMTTHhHolz,

ORI E L LR WERE, O F D RLBEBIC OB T O HERE 3/ TH D, =
O DOWERE NI OERBLIZIT 72 Z E R EBRICB W TH D THIEZITO 2 L1

[FE Lo T,

FH_OSBITBIERICORET DHRE 34 ThH Y 2EORBLE Z 2 5 L EEELN

(CAT>THEY ERICEWTH THIEEZIT) 2 LICRET 256 TH D,

TID DOHERE DIRBLBITELHR LT ZA BN K D0 K DHETH T2, #l
INZEDHIEIT 2 » AULERS LHIINC K DG~ ENT LA LRI RDLIND, £
TeELINTH D 72O BB TEEITEZM > TOWRWARENEDR D, Z DT O RMBLEEIZ

B ST BERHICORRET LI bD L L,

WeBRE O F (K EiE % Table 4-2 127”7,
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Table 4-2 Characteristics of subjects

Age Height Body weight Hair
(vear) (cm) (kg) Shaving No treatment

A 24 160 51 + +

B 29 160 60 =+ +

C 27 162 49 + +

D 24 163 44 + +

E 23 162 52 + +

F 23 158 44 =+ —

G 32 154 50 + —

H 23 165 49 + —

I 32 155 45 — +

J 28 161 45 — +

K 22 158 57 — +
Average 26.1 159. 8 49. 6
SD 3.70 3.34 5.26

4.2.3 EBRFE

BERE NI FEBRAT B ICYEN L7 DA E M LTy v V=2 U v U — RIS
EESEZ — Ui DK S n 2 7o, 1 BIERETH 60 Lol LBl 2 LT
a—YHNOEREZETHRET DL I A 7z, FBRY B ITUEFEKRSY FEHR=I2T 10 : 00
N5 13 100 D 3 IEHEL B A A U BRI R A L 72/ 100% D > 5 — Y DISMIAR AN D

KAk Z G L, FBREN TRIPEMLZERH 2 WITEBICITE S ¥,

Fig. 3-3 I[ZAAH 100%, 7 = & T A v 89%, KU v L& 11% (AR ML) o
va—, Fig. 3-4 ([ZHIBIH N L7z e AID) (TR0 (ERIR&AE) ) Fig.
351y U—THM L7 fi GEEEE &R -BIEH - SWE 2 ER -7 v a— VR
JET LV —T A MFER RO BRI oA Al akitiErL) ) Fig.4-9 I PTFE

F—3005 (#kx\sxft Flon Industry (TZ4E8) ) o7 7w v — | Fig.4-10 IZ Mono Trap
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RGPS TD (hztty—x ¥ = o 248) OB WE A, Z ORERELT Fig.4-11
(REINTWD XD IZREHTE 2 U AMEE L (ZAL—AR7) Zi@ia L, > ) VEtk®R
AL FER S T2 BB E AL 108 £ TV DIEMER 7 SICHitE S, 150 m?/g
PUEEW D RERFMBIZL Y, SRR LR T 5, £, U BRI, ANEELLEE
ZhiLC\5, Fig.4-12 (2 GC/MS QP-2010  (SEHEFRD) ONEME ST R 7 o< k

77 7 EHTE L INFBEEEE (TD-20 BHEHEUERTERD (2R,

L ‘%
i

Fig.4-9 Teflon sheet2®

EE 2.9 mm
| \ £X 10mm

Fig.4-10 Mono Trap RGPS TD2?
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Fig.4-11 MonoTrap Capture mode2?

Fig.4-12 GC/MS QP-2010 and TD-202

4.2.4 BVREOERITE

A MonoTrap 17 7 v v — hT@ A (Fig.4-13) ,¥ a3 —YWICHW IS Z L
L0 JHEOBEEK Y R L2, 10:00~13 : 00 O 3 B it 217\, 3 FERIRGE % 1 Mifs
A B U7z, PEFALIE Fig.4-14 (2R3 K 9 IS KR LD 5 enfiiE D 2 5 — Y JIUAIE
L7,

e . | F7awy—F |

I/ij%%f'] 5 m/ """""" §>

HEV—ILEEMAL L5277 00 i
= FEMRISh S, @l T vgﬁi%égaﬂ
BET 2.

Fig.4-13 Experimental procedure
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Fig.4-14 Measurement site

425 EEBESWTE
AREBR TSR ERIECIVEEDT 2T o7, T AERTIIZL O

B #Z BV TR & 72 Nonanal (MW=142.2) ,Decanal (MW=156.2) & (KT

b MRS & 5T 5 2-Nonenal (MW=140.2) @ 3 iz E&EOH T OxIR E Lz,

— AR e AR B AR TE O R FIE I Fig4-15 12089

(1) %> #7 %t £ B %y Nonanal,Decanal,2-Nonenal DA 5 (Fiyeiik T¥#M) % 1 ng/uL 2>
5 100 ng/pL (2R L 7=,

(2) AR L 72 4% 4 ¥ B % MonoTrap |Z 1pL T BiAA RFFFHB L O~ ¥ — 7 B %
B,

(3) REHICHEUERURL O IR Mt Z O ¥ — 7 WA 71 v b L2 R EAR & E R
L7,

(4) MEBERZAIER LI &R UL TRMBEEREO S 21T\, B — 7

ZRMELMEMIVIRELR N L7,
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Fig.4-15 Quantitative procedure by absolute calibration method

4.2.6 EBRHIH
FEERIE 2018 4F 10 H 25 20194 3 A 1T 50 L 7=, FEBRSE ORI = S 13, B IR E 28 18°C

~21°C, B EE S EE Y 26%~38% T o 7=,

4.2.7 WREHHOMEYT

AWFFED R 5 W)E Td 5 Nonanal,Decanal,2-Nonenal O H & (ng/pl) KO
Nonanal,Decanal,2-Nonenal,Undecanal,Dodecanal, Squalene ® Peak Area (22T,
HALFRHE & BIBHEDOM T Welchi's t-HEZIT o 72, 70k, fERE 5% K (P<0.05) D

BICHEMDR & D EHIE LT,
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43 MEFR

4.3.1 EMELSHRER

4.3.1.1 HREVRS OBHER

Fig.4-16 |2, T X TOHEBMEICL T D b= VA A ru~ h 7T h (TIC) Zmd, T

LT RR, T A= VFR S b ROV 20 RIS N, ZASOWED/ n

~ bRE = IRERE T TIEE T OEREZBEO DN ODIRIE R =2 2R L
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Fig.4-16 Gas chromatograms panel 1) and II) of human body odor components

analyzed by GC/MS

216 FHRE BV THRIEE 0% E2FGT RV x5 & Uiz, Table 4-3 IZ%¥)

ERMANOHEBREICB W THRE IO AN EZRT, R TH DRV IX

Nonanal,Decanal,2-Nonenal, Undecanal,Dodecanal ®

HE5MEETHo, B FREWEK

CHRAZEDTEDLIRSDSFEIZ30 10D 300 BEETORS FEVES TH S,
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Nonanal (% 142.2 g/mol,Decanal % 156.2g/mol,2-Nonenal (% 140.2g/mol,Undecanal /%
170.3g/mol,Dodecanal |% 184.3g/mol T&H VD B WVATIZEEY L=, b2 x T T
PRE PO SN A7 7 L (Squalene) ZX{5 L Lz, BIEN 11 4 OYERE OFER
£ v ,Squalene I£4TOHERFE THiH <41,Nonanal,Decanal IZ 8 44,2-Nonenal (% 6 4 & 72
O ERE OB E TR S o, ETEARLBEEE 8 44128\ Tld,Squalene [EEHERE
C,Nonanal % 6 4,2-Nonenal 78 5 4 ,Decanal 1% 4 £ & 72 V)  RUHEFETH 25000 EoOghER

BbRH ST,

Table 4-3 Several compounds detected in human body odor by GC/MS

Chemical Al Hair No
Compounds  sub jects(n=11) shaving(n=8) treatment (n=8)
Nonanal 3 6 6
Decanal 3 3 o
2-Nonenal 6 o 4
Undecanal 3 3 4
Dodecanal 8 8 4
Squalene 11 3 8

4.3.1.2 2FBE BT 2V B — 7 HERS R
KR THD 6 FEICHOW T, BHBRE D — 7 HEIC W T RIER % Fig.4-18, RALFRRE
% Fig.4-17 \2R"9, BRI B WS4 TED DAy F 8 O /N & WIEIZIE 72, (KERLEL

BEL D BIBHEOT DRI SN DBV DN LI Z L2 Rz b,

132



12,000,000

A
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8,000,000

Peak Area

4,000,000

Nonanal Decanal 2-Nonenal Undecanal Dodecanal Squalene

Fig.4-17 The value of chemical compounds each calculated from the ratio of the peak

area by GC/MS in Hair shaving group
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Nonanal Decanal 2-Nonenal Undecanal Dodecanal Squalene

Fig.4-18 The value of chemical compounds each calculated from the ratio of the peak

area by GC/MS in No treatment group
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4.3.1.3 AR/ QB FR H S LB WORRS B v — 7 R

Fig.4-18 TITR W Esr T & IR K ORUEFEO ©— 7 mfEOFEEMEZ 7~ T, 5T
b5 6 OBV MEHOGTNE — 7 TR E VESIE 2EETh o7z, ThTh
RUBR R I ARALBREEIC % L C, Nonanal (X 217.7%,2-Nonenal 1% 153.8% & @i o7z, #ilTK
EROUEBEDO TN E WD ITATEETH>7To, TN EIVLBRBEITARLIRBEIT A L
T,Decanal 1% 371.0%,Undecanal i 36.2%,Dodecanal 1% 19.0%,Squalene (% 32.4% T&

>72, HTH Squalene (Fig.4-21) @ 32.4%0—F &> 77,

15,000,000 OShaving
@ No shaving
12,000,000
©
O 9,000,000
S
<
4
]
a 6,000,000
3,000,000

0 L | ;m i ;m

Nonanal Decanal 2-Nonenal Undecanal Dodecanal Squalene

Fig.4-18 The value of chemical compounds each calculated from the ratio of the peak

area by GC/MS

(x10, 000)

0.757]

0.507]

0,25 Squalene

R T I T S 48
Fig.4-19 Squalene : representative substances analysis by GC/MS
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43. L4 MR T OR—BRERH Shic=3 A R BIFH E— 7 m

P EHE M ORMBE ML D J8 U 7B 5 N O 5l 2 b U 7o R 4 Fig.4-20 12”7,
HRETHDLDE6FMOB WKL T,BEHOTNE — 7 HBEKRKEWVERDIZ
Nonanal,Decanal,2-Nonenal ® 3 fECdb > 72, HRERLIFED H AL — 7 FAER E VR
X 3 TH Y ,Z N LM BT B T ,Undecanal 7% 276.5 % ,Dodecanal 73

525.8%,Squalene 7’ 309.1% DfE% < L7,

15,000,000 .
0O Shaving

7 No shaving

12,000,000

9,000,000

Peak Area

6,000,000

3,000,000

0 I I bt el 77 —

Nonanal Decanal 2-Nonenal Undecanal Dodecanal Squalene

Fig.4-20 The value of chemical compounds each calculated from the ratio of the peak

area by GC/MS

BORASHEREINCRF LT b 0% Fikd 5,
Nonanal (Fig.4-21) [Zf4: /7=, 7 AT RREVRA Th D, Fi Mol
I 4w MA AT LD 2018 4F 11 A BUEICK T D IR EMA L —% — 1500 A HEM L

7= — % TIL B RYE Nonanal I, BARAND 99%LL EbBH I TWA LG TW
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ARFEBRTIX 10 #BRE 5 9887 T Nonanal 23 Shviz, A,C #BRZE TITHIERED 2~
i S lc, H #ERE TIL R ERLBESRMEO ZENTRE S 7z, B B 1 5 TR

H S A RBRLBERED T AMLERE LV H 116.2%F 0~ 72, (Fig.4-22)
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Fig.4-21 Nonanal : representative substances analysis by GC/MS,
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5,000,000 [

4,000,000

3,000,000

Peak Area

2,000,000

1,000,000

A B C D H
Fig.4-22 Nonanal : The value of chemical compounds each calculated from the ratio of

the peak area by GC/MS, n=5.
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Decanal (Fig.4-23) IZf14 7 I — /', 7 VT & KRBV Th 5, AFEER Tt Fig.4-24
R & 91T 10 B 8 e Tt Sav7z, E7, BB TIX b RE AT THRINS
iz, B #ERE TIIRBLBLEM DI D RALBESEM L v 28 5 < o7z, C,D #BE T
(TR BARILHE O T BT LV b 76.4%,61.7%m 0> T,

(x10, 000)
57

1.00

50.0 75.0 100.0 125.0 150.0 175.0 200.0 225.0 250.0 275.0 300.0 326.0 350.0 375.0 400.0 425.0 450.0

Fig, 4-23 Decanal : representative substances analysis by GC/MS
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Fig, 4-24 Decanal : The value of chemical compounds each calculated from the ratio of

the peak area by GC/MS, n=5.

2-Nonenal (Fig.4-25) 1Zfi4 2-/ xF—/L T LT bt RREWES TH D, MR & L
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THOHNTEY BEENFIE TIE,26~T75 5% D 22 LR 72 B4 (B 13 A&t 9 N) %%t

Gl LIEFERTIL3IAMEH LYy Y OENLFEE (20X30cm) 280 v T35 L7z

B4y GC /I MS T4H L7245 5,2-Nonenal 1% 40 5 UL EOWERE 2 S HEBEIZ R S

=6 69% 1%t L 40 AT OBBRE DM Shieh o722 Loy L ARFERTIE, REM

WREYE & L CHILILTE 72 2-Nonenal WEELMED T a —Y AN L OEWIESR THRIE S

7= (Table 4-3 HR)

IRBALEE J ORALERRE O W IZ B9~ 2 #BRE 5 A DR R Tid Fig.4-26 (2R3 & 912 10

PeBRE 6 PRBRE TR STz, A BBRE TITBIE SR D A, B BERE TIIARLBEE D 7

Thith iz, CB #BRA TR BRI L ORLELSRM O M T TR S, RS D T5

WEMNo T,
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Fig.4-25 2-Nonenal
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Fig.4-26 2-Nonenal : The value of chemical compounds each calculated from the ratio of
the peak area by GC/MS, n=5.

Undecanal (Fig.4-27) 13f4 7> T O 3x—, 7T RREBWERSY TH D, BIRE

RONZIP I F L, AR TEA LV~ 2 ) U LR, T A LR EDREND

BRINTND 2,

ARFEBRTITTIT 10 BB 8 g7 Thitth S, BB O 5 BB 2T Thutis /e,
W SR TR S 72 013 BB B,CD T, & TR B RLE SN O 7 Ml m 2o T2,

(Fig.4-28)
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Fig.4-27 Undecanal : representative substances analysis by GC/MS.
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Fig.4-28 Undecanal : The value of chemical compounds each calculated from the ratio
of the peak area by GC/MS, n=5.

Dodecanal (Fig.4-29) 13f14 KT 32—/ T AT b RREWED TH D, 58OGR N

HOBFNT DA F Ly FOFRERT D, BARRATEI2 V7 ¥4 —Fav ), =Y

VIAUREITEEND 2

ARFEBRTIE 10 BB P 8 RE TR S Tz, BIBHEO 5 HRE TRt Sz, migk

Al S -8B E B,C,D TiE, &2 TIRERLEELH O F i -7- (Fig.4-30) ,
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Fig.4-29 Dodecanal : representative substances analysis by GC/MS
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Fig.4-30 Dodecanal : The value of chemical compounds each calculated from the ratio

of the peak area by GC/MS, n=5.

Squalene (X104 A 7 7 L > AWASY TIE R WA, ARIFFE O 3 TS A2 B W T H RN
100% & @h o 72, GC/MS I & 0 Bt & 7= Squalene O BIERE, ARALFRRE D P & — 7 [
féi% Fig.4-31 (2777, Squalene O ¥ ' — 7 [Hifg CITALERRE X RAERED 32.4% & IEH
WZNE Do Tz, ABRERUHWEECR T 5 54 THIR LS E I b REROMEm Th - 7z,

X o THIFEIZ LY Squalene 239 5 Al REMED R STz,
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No shaving L
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Peak Area

Fig.4-31 The value of squalene calculated from the peak area by GC/MS, n=5.

4.32 REEOHRER
4.3.2.1 RO DO ERBIPTHER

Table 4-2 |2 & &3 #7 %17 - 7= Nonanal,Decanal,2-Nonenal @ 3 #'% & Squalene 73
NDOWERE B TR SO N A 7R T, BIER 11 4 OBEBRE O#E R £ Y Squalene
134T OEBRE TRt &1, Nonanal, Decanal I3 8 4,2-Nonenal 1% 6 44 & 72 0, #BR#E
O¥HUL TR Sz, E - RAEERE 8 441238\ Cid, Squalene (X 2#75# <, Nonanal

IZ 6 44,2-Nonenal 78 5 44,Decanal (£ 4 4 & 720 ARABERE T UL LB S 7z,

Fig.4-33 |2 RALEERE 8 4128 1F % Nonanal,Decanal,2-Nonenal O # H & D fE R 2/~k7,
Nonanal 7% 0.96ng/ u L~148.21ng/ u L & b M &3 % <, k1T Decanal3.17ng/ u L~
21.56ng/ 1 L T3 ¥ ,2-Nonenal % 0.65ng~2.57ng & IEF IV RWRHETH-7=, F7-
R EN2ZRAMDOMAEEGDLEIC OV T, RAHEED 8 £ IZFB VT

Nonanal,Decanal,2-Nonenal ® 3 4> 9 < T HH & 4172 D% Nonanal,2-Nonenal ¢ 2
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R DBEENTZDIZ24 Tholz, 2O X HITHEEND S DMAE OB —EDHE

FERRSD B IR o T2,

Scale of 2-nonenal(ng/pL)
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Fig.4-33 Quantitative analysis of nonanal, decanal and 2-nonenal in individual data of

subjects by GC/MS: no treatment group

4.3.2.2 JLFRRE & RALHRRE D LB

ARAERRE & ALBRREE DB Sy & PRl U 72 & Table 4-2 1ZR3, RAAHERE (844) B X
OVLEERE (8 44) (2B T, Squalene8 44,Nonanal (% 6 44,2-Nonenal i 5 4 & ifi#E CTlRI%KL
DLRE 7> O Sh7z23, Decanal 7213 13, RALPREE 4 4 |\2%F L CBRRETIL 8 & L iEW

NHR 5T,

Fig.4-34 (T ARMLERRE & ALEREIC 1T DM EOFEHEZ ik U725 £ %2 779, Nonanal
IEAALERRE C 50.76ng/ 1 L ALFEREC 108.62ng/ 1 L & 72 0 JAFRBED 5 8 B0 KX Hvo 72
(p<0.05) ., Decanal |ZARULEERE T 9.58ng/ u LALEERE T 8.4Tng/ n L & RAEERED FH K

% <,2-Nonenal [ZARMEERET 1.19ng/ p LAVEERE T 1.60ng/ u L & 72 0 AEERED 7 3K
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Fig.4-34 The value of chemical compounds each calculated from quantitative analysis
of the nonanal, decanal and 2-nonenal by GC/MS. Mean + SEM. Welch's t-test,

nonanal p = 0.048*(*p<0.05).
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Fig. 4-35 The value of chemical compounds each calculated from quantitative analysis

of the nonanal, decanal and 2-nonenal by GC/MS of the five subjects. Mean + SEM.
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Fig.4-36 Quantitative analysis of nonanal,decanal and 2-nonenal in individual data of

subjects by GC/MS: shaving group
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EEROMGIE O H TIE—F & < AEBRKE MO ERE~DMNAELN GG, HITN L DK
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RAELTVD MBI TVD 2, (KBMFT 2 2 LIT X - T Squalene 2354 L, Z Dl
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"5 LR E N,
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Fig.4-39 7 HH| L9 2 Z L (2 XV ,Nonanal DMHENAEICE L o7 (p<0.05),
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LT TR SN D NN LTz, Zh b O RIT, BHEREOKREL LT 5 Z L1
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Table 4-3  Detection rate of 2-nonenal, W.xixi and Haze (2001) 12

Detection rate (%)

Authcor S. Haze,et al. W.xixi,et al.
Chemical Compounds <40y (n = 9) =40y (n = 13) <40y (n = 11)
Nonanal 89 85 69
Decanal 89 69 75
2-Nonenal 0 69 56
45 E£&¥

ARETIHEEONENT Y r— b U T OB RIETHEBIC OV TRF 21T 72,
fERE7e 23~32 1% CEY4FERD 26.15.91 5%) D&M 11 44 % x5 B BRE & RLPEEED RZ
R DR R OB T 2 2 L2 BRI EREZITo72, 7 U — b U 7 ORI L
5cm DAL E IZf# R Al RGPS®*TD(GL Science) & #& M 1T 72 o a — > ZBRE 1T 495 £ €,3
e 7Y v P afTolz, TDO%,AA7 a~< 75 7EBSIEEEIC L0 AKEBREAL)
SRAET DUV DEWIHT 21T > T, B SIS D 5 B, b ORI AR A
RERBWVWS TH D 5D T VT b RREWVIIITIER LB & RLHBBE ORI R 2 I
LT, E, BV OIS GO NY 7T —HERRICED D RRIEEDO A7 7 L 2N T
b BB - RAFBER OB B OFIE 2 Mt L7z,
FLMERITLULTO®Y Th D,
O EBLBET 5 ZEICE>TEY SVEBEOR OSBRSS 2 & 2Rk Sz,
@) GEMESHTIC X 2 WRED Y ¥ — 2 RS Tl Squalene 23MABALBE% 51.6% & KIF 12
DL Z ERH BN o7, Squalene DT 25 Z & TRIEER M % (&3 2 HEE
RAE LN KRB G NI TNDFRIC 25 2 LRS-,
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Mol Z EMH BN ST,

K4y & LT Nonanal,Decanal,2-Nonenal 23 H &7z,

HAELL EO B IEO MR & & 2 51T & 72 2-Nonenal 23 %) 26.1 1% D e HERBRE 7 5
56.3% DR TR S 7z,

2-Nonenal, & &34 L 72 #E TIZ 25 ¥ 0.51ng~11.53ng
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Fig.5—1 Temperature and humidity in comfortable clothes?
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Fig.5—2 The main reasons for the formation of clothing climate®

E18E Fiml CBRRZEL, TV — b U TICA LR EORRAEE L T D Lotk
MWETHEL PR RRNERER ZELT2OETT YV r— b ) 7 ORPIRE fRH T & &
Bbnd, ok, L LI2E,Ya —YHOXKEPRES D> TWD SN D, KETIE
va—YWNEUKGEREEZRET D2 EICE > TALVOFBROMHAO—BI L 725 L5 2 HE
BiTo7, DI, TV — b U T ORIENRY 3 —Y NOBUKEREE, Rl 72 KRN ERBEIC

RIETEHEICOWTHE LT,

52 EBRFIE
5.2.1 #EBRE
PRBRE LR 7 23~32 5% (26.145.91 %) D4k 16 4 Th 5 (—H O PBRE 135 3 =,
%4 6 EAER) o BEHREUZ S 72> TIXHRMIZBRA Uiz, #BREICX LT, #IFEIC
K ORBRBICFEET 2008 9 0k, FAlOR SR HEICTHRE Lz, KREBLHEZ TK

L7=DIE 16 221 8 X DHERE T o7z, HBRED S L, HOENPLORBLLHL TS

156



MEN 44, WELRWSINEN 84, KRBHN ORI DO T OZIMEN 44 ThH-

7o VIF, RBZ B LT HBRE T 2 B BHE, RAAPEDOPERAETE & R & 5,

Z DFEBROGARE 1IAFN O RZAFE DAL B ORI/ LTt Lo, AKRFERRIC

DR DO FEEER LU TICR D,

5B 1 OSBRI ERE ARSI 5 BT D8R s (RELRNZROT — 2035 D) LT
D 2ODFMEHwT- LT,

OREEOERBLILZIT o722 L2320,

@ERIZBWCHS THEEZIT) Z LICAET 5,

WEEC BT 5 4 AOWHRE T 2 BIEBRA 1T -7z, — I8 B ILFEBRAT A ISHAT L 7= i & i
LTy v V=280, A K2 D E Tl Licy a— Y &35 Lz, ZRIHIX,ER
AT FCEN L7 A a1 T IRB 2 2HH Y , 2 0% v U —2 O —[Bl H R, E5R
ERADETRAM LY a—Y2¥5E Lz, —EIHOERE ZEHOEROMRIL 3 A2

57THOETH-T,

B ONEITRE L LI LR WRBRE O F O RLEEIC OB R T 2898E 8 4 Th 5,
ZHD OPEREIIEEORBLI LT o7 2 372 FEBRIZBWTHAO THIEEZITO 2 L

WZRIE Lo,

FH_OSBITBIBRICORRT DA 44 TH Y 2 ORBLEZ 2 5 HLLEFEFELL

NICATo T 0 FRICBVTHS THESIT) 2 L ICRET 558 Th 5.

IO DWERE DERBLBETEZMR LT E ZA BN X DRI L 58FETH -T2,

157



PN L DHIFET 2 4 A LLERD LRI K D R E~ %

NDIEEAERLS B EEND,

FTEELNTH 5720, BENRERIEZ i TORWATEEER B 5 9, Z D7z R

BRI T HERICORE T HDE L,

B O F K L OV o —{i % Table.5-1 12”7,

Table. 5-1 Characteristics of subjects

Hair
. shaving No shaving Clounit
Subject Age(year) Height{cm) Body weight(kg) (Olesen B.W,1987)

A 24 160 51 (@) @) 1.02
B 29 160 60 O O 1.09
C 27 162 49 (@) (@) 1.36
D 24 163 44 X O 1.04

E 32 154 50 O X 1.96

F 23 158 44 O X 1.26
G 32 155 45 X O 1.04
H 23 162 52 O @) 1.02
Y 23 165 49 O X 1.42

1 28 161 45 O X 1.24
K 22 158 57 X O 1.26

L 27 157 52 X O 1.24
M 32 157 47 X O 1.04
N 24 155 65 X (@) 1.24
o 24 158 52 X O 1.24
P 24 157 43 X O 1.42
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Fig. 5-4 Moisture permeable waterproof cloth?
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Fig. 5-5 Electronic temperature hygrometer TSDL-HT3®
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Fig. 5-6 A sensor wrapped in a moisture permeable waterproof cloth
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Fig. 5-8 Temperature inside shorts; (1) (II) Sitting position, (II) Free movement;

A~0: subjects.
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Fig. 5-11 (1) Sitting position ; Temperature inside shorts.
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Fig. 5-12 Average temperature in underwear of Hair shaving group within 20 minutes

in Sitting position; Mean + SD; A~Y:subjects.
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Temperature(°C)
Fig. 5-13 Average temperature in underwear of No shaving group within 20 minutes in

Sitting position; Mean + SD; A~O: subjects.
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Fig. 5-14 Average temperature in underwear of Hair shaving group within 10 minutes

in Free movement; Mean + SD; A~Y:subjects.
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Temperature(°C)
Fig. 5-15 Average temperature in underwear of No shaving group within 10 minutes in

Free movement; Mean + SD; A~QO:subjects.
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0B, ERREFOBREEIE L 18°C~21°C, 3 3 — Y NIRLEIL 30.28°C~33.80°C Th v BrEEiR

LT a—YNIREDEIL 12.28C~12.80C ThH - 7-,

O Free movement Shaving n=8

No shaving n=12

ClSitting Mean=*SD
Shaving

_'
No shaving
—
25.00 30.00 35.00 40.00

Temperature(°C)
Fig. 5-16 Average temperature in underwear of Hair shaving group and No shaving

group in Sitting position and Free movement; Mean + SD.
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(1) Sitting position ; Relative humidity inside shorts.
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Fig. 5-18
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Fig. 5-17 Relative humidity inside shorts;

movement; A~0: subjects.
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Fig. 5-19 (II) Free movement ; Relative humidity inside shorts.
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Fig. 5-20 (Ill) Sitting position ; Relative humidity inside shorts.
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T 2:40:00~2:50:00 ® 10 458, &5 20 DY a —Y WEBMXHEE 2B H L=, Ok
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Fig. 5-21 Average Relative humidity in underwear of Hair shaving group within 20

minutes in Sitting position; Mean + SD; A~Y:subjects.
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Fig. 5-22 Average Relative humidity in underwear of No shaving group within 20

minutes in Sitting position; Mean + SD; A~QO:subjects.
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Fig. 5-23 Average Relative humidity in underwear of Hair shaving group within 20

minutes in Free movement; Mean + SD; A~Y:subjects.
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Fig. 5-24 Average Relative humidity in underwear of No shaving group within 20

minutes in Free movement; Mean + SD; A~O:subjects.

JEGL % OV H BATEN SR T2 T D0 BRI L OSRAERE D > 2 — Y WA RHE EE O 2 fE
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JE DS % Fig. 5-28 1279, HIBREIE 41.8+27.2% (Mean=SD) [ RALFEREIT 44.1£7.3%

(Mean+8D) Th o7, HHRITEIEM: N CTITHIERIT 30.7+4.4%( Mean + SD), A ALFRHE
IXF%) 85.7+6.2% (Mean = SD) Th o 7=, HIFEIZL D, > a — NHIHEE R 5% A EIZIK
FLIEZ &3 aholz, 7036, F2BRE O BEETA L 1L 26%~38%, 3 a — > PUFAXHEE 1%
24.0%~50.9% T 0 BREFARHTIE & ¥ 2 — Y WHRHBE O 2£1% 2.0%~12.9% Th - 7=,
PIBRER X ORMELEE D > 3 — Y WA O VMBS ENL & B BATEIGM Tk 3% &,
M & BB S & B R TENSM T T 2 LB R DED 3@ > T, £72, HIERE

(IARALERRE & Lefe U C H BATEIRAF FICB T DEAZEZNRE Dol Z 3 ninoTe,
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0B, ERREFOBREEIE L 18°C~21°C, 3 3 — Y NIRLEIL 30.28°C~33.80°C Th v BrEEiR

LT a—YNIREDEIL 12.28C~12.80C ThH - 7-,

O Free movement Shaving n=8
OSittin No shaving n=12
6 Mean=*SD
* P<0.05

Shaving

.‘
No shaving
_|

0.00 20.00 40.00 60.00 80.00

relative humidity (%)

Fig. 5-25 Average Relative humidity in underwear of No shaving group and Hair
shaving group in Sitting position and Free movement; Mean + SD. Welch's t-test No

shaving group and Hair shaving group in Free movement p = 0.041* (*p>0.05)
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T ABIERE - RBEEED S 3 — Y NIREDOEHEE R~T, 26 DEIZHOWT o@D
TIRTHT B AT o ToAE B & Table. 5-2 [Z”d, WINOHHBIZEWTHHEBEENRD LIV

Nz,

M No shaving
Free movement —_I
T OShaving
Sitting position
Eree moverient —
@)
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Free movement —_l
[an]
Sitting position
Free inovenient —
<<
Sitting position

25.00 27.00 29.00 31.00 33.00 35.00 37.00 39.00

Fig. 5-26 Average temperature in underwear of No shaving group and Hair shaving

group in Sitting position and Free movement.

Table. 5-2 The result of the two-way layout with replication.

Source of Variation SS df MS F P-value F crit
Sample 2.27 3 0.76 0.27 0.85 407
Columns 0.03 1 0.03 0.01 0.93 532
Interaction 1.56 3 0.52 0.18 0.90 407
Within 22.77 8 2.85

Total 26.63 15

Fig. 5-27 \ZWAFIC BT 5 R —#ERE (n=4) OFENL N OE BATEISRME TSR 5 BIEHE -

RILEERED > 3 — Y WHRHRE O VEMEZ R~ T, b DiEZ " IthliE O 5 o & o
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L7z#E % Table. 5-3 IZ/R"T, WTNDEBIZBWTHLHABENRD NIRRT, —H,
YR F OFE R (Fig. 5-19) Ak t-test TIXH HITEISRM FIZRB T D HIERER L UOSRLEEED

a — Y NAERHEE O EEN A EIIR T L Z E3 oo Tz,

B No shaving
Eree movement —
T OShaving
Sitting position
Free mnversnt #
@)
Sitting position
Free movement —
[an]
Sitting position
Free movement _
<
Sitting position

0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0

Fig. 5-27 Average Relative humidity in underwear of No shaving group and Hair

shaving group in Sitting position and Free movement; Welch's t-test, Sitting position p

=0.973, Free movement p = 0.0343%*.

Table. 5-3 The result of the two-way layout with replication.

Source of Variation SS daf MS F P-value F crit
Sample 335.11 3 111.70 1.48 0.29 4.07
Columns 29.97 1 29.97 0.40 0.55 5.32
Interaction 63.86 3 21.29 0.28 0.84 4.07
Within 605.42 8 75.68
Total 1034.37 15
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5.4 BE

v —YWNIRE FEHBE I JEN SR T OB ABITEIRME T LY bEWEER L,
Fo, BHITEISAF: T CTO Y a — Y NIRE I X OFERHE B O RS SR 3 W T EE R 22 O fi
T 2 & B EREORAERE L 0 B A EZNRE BN T, FHIER R L Table. 5-4
(e p

Table. 5-4  Sitting position and Free movement Temperature « Relative humidity.

sitting position Free movement

Shaving No shaving Shaving No shaving Environmental

Temperature(C) 34.06~34.86(34.44+0.29) 33.13~36.31(34.54+1.06)  30.28~33.67(32.44+1.27) 31.65~33.80(32.82+0.40) 18~21(19.7+1.0)

relative humidity (%) 33.8~52.9(41.8+27.2) 35.0~60.3(44.1+7.3) 24.0~36.4(30.7+4.4) 28.8~50.9(35.7+6.2) 26~38(32+4)

PBRE O a3 — Y NIRRT AL G FICEB T 2 I ERETIE 34.06°C~34.86C (Mean*
SD, 34.44%+0.29°C) ,ARMELRETIL 33.13°C~36.31C (Mean=+SD, 34.54+1.06°C) DHIZ
A LW e, Eo, HHEATEISRME TSR T 28 FERE TiX 30.28°C~33.6C (Mean+SD,
32.44+1.27°C) BIEHETIE 31.65C~33.80°C (Mean*SD, 32.77+0.4C) Th -7, ¥ =
— Y NIRFEIZ B CTUE BB RE & RAVELEE & ORIICHFN R ZITRO b2 o7, Ll
WBIE % T B & ERL SR T T BRI 34.44°C, RILEREEIZZ N LY § 0.10°CE W
34.54CTh o7z, 72, A HATEISRM T TITRIEREIE 32.44C, RULHBHTZN LY § 0.33C
RV 32.77°C & MRt & BICRIAERED T MEMTm < BIBIC LY g =Y NIREDMET
THMMMFED biLic, ZHUTHET 52 LI Ko TEERFFORIEMEEN Kbz Z &

LD bDEEZBLND,

FENL S T DY g — Y NIRJE TIERALERE 33.10C~36.31°C (Mean = SD, 34.54 +
0.29°C) TN 3.21°C,HIFEHE 34.06°C~34.86°C (Mean=*SD, 34.44+1.06°C) T2 0.8C

Thole, RRE/MEDEL Y RLBHEDO T BHIERE LD BEAENKRE otz ZOH
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HUTZEEA Tl E R E S a — Y NEELTEBY,Y a — Y NOZEBNEME S, R0 25 %

ZTIZL LK pole, BIBHETIIREBORELZITII K ¥ a =Y NIREOEAEN /NS

Fr

ofc, RUHFETIIMEEDEE ES, KSR EDHBELZ T HTOMANENRE hoTeLE

ABND,

HEITEIGME T O Y 2 — Y NIRE TIEARLEERE 31.65°C~33.80°C T2 2.15°C (Mean
+8D, 32.77+0.40°C) ,#IFEH#E 30.28°C~33.67C (Mean+SD,32.44+1.27°C) TzED 8.29C
EMALE B RERBMAENA SN2 oTz, ZOHEMBTIABITE TIEEEZE NI R TY,
NINLTH DT JENL & R LT G H IR L v a — Y OBEEENMEL, v a — Y WD ZER]
R -o T, Fi2, EBREFBREIRE X 18C~21CTh o7, ¥ a —YNDIREIT 30.28°C~
33.80°C BRELIREE LV 12.28°C~12.80CH i<, 3 a3 — Y WOMENWNZEI AN I AL, & 1
ZEIN L TCWEGATIELETD T Z LICX o TRIRDOMNN S I L 2o TW a7z

REORELVXRMOLEPMD TR To B bND,

g — Y W OAE R T, BN S TS DB BREN 33.8%~52.9% (Mean =+
SD,41.8+27.2) RALFEEEIT 35.0%~60.3% (Mean*SD,44.1+£7.3) Th o7, HIFEHI X
ORERFED > 5 — 7 WX O B IIHE I 72 A B 22 IX58 0 DR D o 7o D3 SRR
ZEME CIIARMFRED T DRIERE L L L TRAZENREWZ LB S, BHHRITEISR
IRV T BB 24.0%~36.4% (Mean+SD,30.7+4.4) ARALPRFEIL 28.8% ~
50.9% (Mean*8D,35.7+6.2) Th -7, HHITESRMTIZRBT 2BIEHOY a —Y ¥

PIRESHI BT, AR LB LV b 4.9% A REITIRWNZ LA 0ho Tz,

JERLGAE IR WCILBIERE & RAERRED o 3 — Y WHIXHEEE ISR 2 A B 22358 O

biiginole, Ln U B Z BT 5 & BRI S T2 I8 1T 2 B B HE O A R 1
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41.8% RUMEBEIZZEN LV 2.2% EV 44.1% TH o 7=, F-BHHEITEISETICRIT 55
FREIT 30.7% , RALEREIL 5.0% 1m0\ 35.7% & il E & & I RALVERRE D J5 A3 i ME ) 2358

bz,

AREALFFE D J7 BRI EE mVMEm S 28 & U CRIBED H 5 R EZ2 NS5 Z LIk
0,2 a —YWNICRFEFSNAKHARND LI Z ERB 2 bND, F o RUEBETHIERE &
bl UC v 3 — Y ARSI EE O A ZE D3 K E otz 2L BBRE OREOMRICE 5T
T a =Y NIRRT E DRHKDOREN IR D 120,33 — Y NHXHEE O A ZE8 K& < B
Nizb O EHEMIL TWD, E7o, B HBATEISRMEO T3 JEALSAMT X0 & BIERE & ROHEED
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RAVEREE TIIPBRE DIREBOMERIZE 5 Ty a =Y NICRFFCE 2RMKD BN R 572
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3.5 ¥
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BRBRET 2 BIBRE - RLFEREC T, > 3 — Y NIRIBEZFHI L, S HICHIER Y 3 — Y ND

Bk 5y EDE S B LD LTt Lc, ERMREBUTO®Y TH 5,

181



O ¥a—YWNIRE FRREIC, B RATEIZM T & i UBALEME F O 2 E\ & =T

R Ry
@ BIEIZE Y, > g — Y NIREE - FIRHBE LR T A\ 238 S,

@ HIEIZE D, BHEITEISRMA FICBW T, Y a — Y NOMHARENSFEIZIK T T 5 2 L2

HINIIR 2Tz,

@ ¥ 3= WHRSHEEE TI3, RILEREOE A TRIER LD bREVZ ERDN-o T,

182



HA AR AN, FRIBRE  RERBEOFS: 5 R £1:34~50 (2004)
TOYOBO CO.,LTD{## ;
https://www.toyobo.co.jp/seihin/ifukunai/ifuku4.htm(2021.6.10% ff)

ML, AFEEA- MR B SRS ORER (5 2 8D ~F e b TNT A ISR
9% il e — i e & IR ~ e TH 7L 76:28.2 38~84(1987)

Antony Wilkes,David Williams ; Measurement of humidity ; Anaesthesia &
Intensive Care Medicine. 19, 4198-201(2018)

(L S, AWK IESL ; Air Flow Velocity in Clothing for Thermal Manikin and
Human Body;#i#E ik -3 55:56,6(2003)

TOYOBO CO.,LTD {## ;
https://www.toyobo.co.jp/seihin/ifukunai/ifuku3.htm(2021.6.10 Z#)

8480D-TS FHWFAKAi ; TNCUIAT /SLb = )
https://www.textile-net.jp/shopdetail/000000090333/(2021.6.10 2 )

T )X A MRS ] 1 ; httpi//tech-next.co.jp/pdf/TSDL-HT3.pdf(2021.6.10

Z )

183



HOE. FIEBLEEN T NVOREE

S



BEE. BIBLEE T TN OMEME

18 Fam— 128 KE N7 7] THRAELIZ, TV — b UTIZALRED
APREE L TWDLEMER L THE L, PRERKRNEREZ(EL72O, TV 75— U T O
AREEFRE T~ & LB b, ZRITIMA TGEFR, HELEOM TIEEFERDOEE Y
LI, BICROT—FEPRELZLIEST L ABEMLIZEEbATWD, 2oV oot

R F T, RBABEORIRNERE IS T 5B b WA TS o T,

ZZTIE2E 70— MRA] B TEFELMEICH L TRBLHOERZ A L,
55 5 8 KRIRWNBUKSEREE] CTIRAEBLIEIZ LY, ¥ a —YNIRE - FEHEE IR T
TOHMEMN DD LA R L, TH3E MEMEEICS 2 2EBLHEOKLE] (2B
T, BRI LD RFFEEEEOSHEEN R ELMEMAH Y . S HITHEMEEZ =~ T AR
Wobs@EBARH S, TUr— bz U 7 OERBMIIC LY | 22 G HEIERE AT v
ANBIESNTZZ L bHETE 7, 48 (KRS E X DERELIORE] T,
RBUHET 52 LIk > T, KVZVEEOERK MRS hTZ, 2ok Hic, KBEL
BIZE2T7 V7 — b ) TR D RIRNEUK S EREE, B 2R i B B B K OVBI VAl g 0 52
BBICRIETHEZH, LrL, SROORTFAMEICKIETHEL, ZROMRKE -

FTNMZED L) IBRBEMEN G DO OWTILEZH ST A2 - TR,

ARETIZETE FORJEMHEE - BRI OWTIRA L, [EZRFIRBIC LT, & b

T NEGIEEITEER 2K HT, RICEITHENPSANELSRTHLT Y r— T

184



TUTIWEID T T AOREETY, T U — b U T ORELE OPRE, ik LK
& N7 7 NOBENEEBELRT D, AHERIR S EATHEZ RS LEbE T, (RBABSK
AR DERK 55 B2 2 1 B e QMR R BR BT RAT T B & B T 7 /L OB SV Tk

BHINCHRTT 5 Z & Al B D,

INHDELRICLY, MEEEMETTEXER, KB, DENREDF Y r— =zl
T DRI TNRRICANT RS EITO L RBET D, IHIZIE. ZNET TAFE]
EENTELERBICHZREREZRWE L, HEOREEOR LICERT 22 L2 HBH L

ERAR

6.2 ANDKEE
6.2.1 t bOREEE

Bx. NOFEEZE)HE T, R KROBEEZFOG THY . BEITAEKR LA RO
RTH Y ZEIEE O TR S, REOFHRA, B, BHZ OO E &k
T OME N DD, EE, R, EW, KRR CORBERBELZFI > TV D, BED
BENIREIZ L > TRRY | Bl THREPMEREIT, ChRi#ESh, BIIPNTL > THRES

No, WABYORRGIIN A% ZHhT 8B CHD, V

b hDOREOREE, FRITINRER K THA 2~3 B CERGAREENER I NS, £
FIXFICTr7F 74 FEWOIHIIR TR I TWD, &b BANCH D RKIZIZ, B &
Pefil U 0 A RS AL Z 37 1 BOFEE/MIEN H Y . Z 20 b4 U 5 3R EHIa 23 58 E (]

ORI (FRUE) - BRiie (RERLE) - kW - AEMe (ERE) ~s&el

185


https://ja.wikipedia.org/wiki/%E5%A4%96%E8%83%9A%E8%91%89
https://ja.wikipedia.org/wiki/%E7%9A%AE%E8%86%9A
https://ja.wikipedia.org/wiki/%E6%9C%89%E6%A3%98%E5%B1%A4
https://ja.wikipedia.org/wiki/%E9%A1%86%E7%B2%92%E5%B1%A4
https://ja.wikipedia.org/wiki/%E8%A7%92%E8%B3%AA%E5%B1%A4

R BAMANCEY < BRTITIAREIE THAKEIR D & R B D —F8 7 T F 2 AR L TR

BRI T OLEE & MRE IR E N, TORRIIREO FTOPRETH D, 39
MR X BB DR Gy 2 5D, MUHER D N2k Gl Cd 2, B O FIHITR TR
WIS D, &AL IAICME, MRNES>TWD, BREMRT DL LTI, #

fEPERLAR 2 oA T D MBS &, £ OREAMIZR 82 DR S DM IZ 2 97 S D,

TR T D FE R I RE S B (1R EMRAT) HroMliEnTkY, £0

IO HIERRAE, AR, EERENDRD, Y

6.2.2 t MOKEHRE

BB NROREZ B, BRI OREICHEAT 22V o, R, R, W,
Pt PR 7R EOMRER BV | TR ORFERR TH D BUE TSNS ORI Z I L, I8 R
HEEN ROV WSO G, BEEOMRERNEL TR . BB &3
NOEREEGDEHIE L L THEW TN D, B OMRERKED 5 & A BEMRHED ASHIHED
YT LN R EORELZE LY | BEZAS LTINS, MEEREOMHEEZ R

ASHIHER S LEREZNRE L, MREIEFICRVEHE CEbYRE LR BIND Y,

B HHERE CIIRE IR L KN L OB XN F—DR VY 2T 2T T b o Y,
IERE TH Y . BFIE—EDOKIR AR T 2 DI HERKE ZH-> T D, K
WA EHRT2E, J0E < OMEKAEER O MLE ~ETIL Do MENILEL, 10 %<

DERBEIA~PEH SN D —FRIERS TR 5 &, MEDIGHE L. BABEIA~FERT 5 2 &

186


https://ja.wikipedia.org/wiki/%E7%B9%8A%E7%B6%AD
https://ja.wikipedia.org/wiki/%E3%82%B1%E3%83%A9%E3%83%81%E3%83%B3
https://ja.wikipedia.org/wiki/%E4%B8%AD%E8%83%9A%E8%91%89
https://ja.wikipedia.org/wiki/%E8%A7%A6%E8%A6%9A
https://ja.wikipedia.org/wiki/%E6%84%9F%E8%A6%9A%E5%99%A8
https://ja.wikipedia.org/wiki/%E5%88%BA%E6%BF%80
https://ja.wikipedia.org/wiki/%E7%97%9B%E8%A6%9A
https://ja.wikipedia.org/wiki/%E6%81%92%E6%B8%A9%E5%8B%95%E7%89%A9
https://ja.wikipedia.org/wiki/%E4%BD%93%E6%B8%A9
https://ja.wikipedia.org/wiki/%E4%BD%93%E6%B8%A9
https://ja.wikipedia.org/wiki/%E8%A1%80%E7%AE%A1
https://ja.wikipedia.org/wiki/%E7%86%B1

PSS, Elo, TIPSO DWMENTITRARFET LB ZEDN D Z LIZ L VKR

AT AmE bbb, 9,

PR DOZ OV T BRI, IRER S EFWE & OB ERH 5, B
W72 & ORITEIEAL A E & ORfke 813, B OMRERHED 5 b BEREHEIZ K 725 Hefk 4
D52 ETRINEND, ZOMIITRE (LRI bl b B 5 Z etk 2 Fr o7
O, KU T —ZREZEMME & TN D, REUS OB FERE 2 BRI 2N 0135 5,

4)

o

Flo, BEFENAREZT TS I D 2EART 5, BOBKICARI RS I D
AL, O THRIZITHHZ SELNE ERTFFIRR SICHLEIN TN, B
TEFHIBRENTWD, ZhlE, @EOEETEAMRICAD RN EZ T bR HR, i o
TEINRN G- 2 D ERBRMBIC 25720 Th 2D Y, Z OBRELSNT B IR % 4

FoTwng 13|

623FENT TV

N DB E I NI ROEGE T 2, IMBEREL) O HRZT Y LRI O K 9 2240k
DIEFMEEZ RHOBEERERNN D D, FEIIXINEZITT D720 OMEE &R Ml - T

b\é 3—7) .

187


https://ja.wikipedia.org/wiki/%E3%83%93%E3%82%BF%E3%83%9F%E3%83%B3D
https://ja.wikipedia.org/wiki/%E7%94%9F%E5%90%88%E6%88%90
https://ja.wikipedia.org/wiki/%E9%AA%A8
https://ja.wikipedia.org/wiki/%E4%B9%B3%E5%85%90

O b OEFERF & LTiE, WERRI (B0, SME. R, B, e y) ot
RO (B, RERIGUMERE) L DbONREFbND, £z, WEPHD

BB RE, BALEY, BEMRER, DHEREICE s THOREREELZIT T D,

ARIFFEx G CTH LT U 7r— b= U TIZOWT, /MRS 20164F 20~401% % 146,000
W27 o — MR Z I Lo R TR 1% DR EN TV r— h= U TIC N 7 vz
TWAHZ Eenmmnotz (Fig.61) . £72, Fig.1-dior3 X951, N7 7 VvofEEs Lo
EMDFHA0%, =AA15%, LL15%, 5 (BERPERER) 14% Bz o Tnd

ZENR oI,

Fig. 6-1 Answers to the genital area trouble®
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Fig. 6-2 Answers to the Causes of itch®

6.3 AEALHEDERE
F U — b ) T OERBUPLITIRE 305 LB L 20 o 2 FETH D, W5
IR SROBAE 2 . DAHIIERELZ 2 THRET S, W00 TIIE A DL DR

LERF AT AR TIIABLBEIIRELZETRET S LI,

2. TV = b2 U T ORBIIEA R HFETUREIN TS, BES R AT 0O
X OB TITY) =— FARE, L—P—E, B LEDIEE, BETEET
X DLHIEICHETE D, 2016 et 7 7 v o a VMRS steady. 5E8 1000 441260927 47

— b

El%l

HACTIE, HETREA D AR 73% & —FL < AMBTIETIZFELUED 54% 53417

189



AT 5 EEE LY (Fig. 6-3) o Lo T, AEBRTITAE TR BMEH I T2 5k

THLHPINC L MEBLZR D TIEL LTERHA L,

:'?.‘JUTJJ-J#;{ _

O ELITTH
- E@Eml

i
T —si—

Fig. 6-3 Answers to the Body hair treatment method?
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Fig. 6-4 Answers to the Do you know VIO hair treatment'?
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Fig. 6-5 Answers to the are you interested in VIO hair treatment?'?
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Fig.6-6 Degree of interest in VIO hair treatment by age!'®
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Fig. 6-8 Body parts indicated on the questionnaire
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Fig. 6-9 Hair treatment habits
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Fig. 6-10 Body hair treatment method
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Fig. 6-11 Changes in feeling and skin changes after hair treatment
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Table 6-1 Physical characteristics of subjects for Microclimate within Clothing

) Mlcrochmape within Bacterial Flora Body odor
Subject | Age (yrs.)  Height Body Clothing
i e ) weight(kg) - - ' : - -
(em) Shaving No shaving| Shaving No shaving| Shaving No shaving

A 24 160 51 O O O O e 0O
B 29 160 60 O O O O 9) O
C 27 162 49 O O O O e O
D 24 163 44 X O O O O o
E 32 154 50 ) x x O o «
F 23 158 44 @) x x O O x
G 32 155 45 X 0) O X % o
H 23 162 52 O x o o
Y 23 165 19 O X o o
I 28 161 45 O X o o
K 22 158 57 O X x O
L 27 157 52 O x

M 32 157 47 O X

N 24 155 65 O X

O 24 158 52 O X

P 24 157 43 x e
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Fig. 6-12 Factors affecting the human body, the environment inside the shorts, and the

external environment
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Fig.6-13 Mechanism of odor generation on the skin surface
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Table. 6-2  Sitting position and Free movement Temperature *
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Fig. 6-15 Diagram illustrating the combinations of temperature and MC (or ERH) at
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