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TR IE, — e FTIROFIRER CTH 5, AN DITR L TOFRIESR
LRSI L > TR D, e & bIZEmTsZ EnamonTins [1-3],
F AL OAEFERIIRERE I Z W E b b SN TWD [1-4], TRGEHIR
L. FRARI OREREAR 2 X 0 F AR O Wi TA D, IR OREHRE R 21X,
AIEPORRZEIVRIENGIERHZEN, v )y 7 AR ZurdaTf—F8

(matrix metalloproteinase : MMP) OiEMALIC LV . FIREENILIE SN D 2
ETHELDEEZLN TS, [5-8],

TRERRRE Tl A, BB, e gk, R EOZERRIER DR 5
nTwn5 [1-3], ZORTHRIELFZ LBEIT. =V AN T HIREIIRICE
WC, TRGEIREEE Tldethd 25.3% & BHED 19.0%IZBO HiL, EHIZk
PETIX, Tl LR DIFERELF AL BENAREICHEMT 2 Z Endgs S
TW5[9], =F— M —0 TIERIREBE T BECLE S Quality of life
(QOL) DK T #5F 2 D BEMNIEFIZZ N, L L, FIREIREEIZLE 5 PO RIE
BEFP XA D CTle < IBRIEDHEL L TR WORBURTH D, £ 2T, AHF
ZECIE, TS B BT D EERER T OMBZ BV E L, 38 1
B 1 BT, NEREIREAL O ML S & RIEMEA T ¢ = —Z — DOFEBEIC
DOUWTHENT LTz, 5 2 BiCIE, MIGERIORE RS OREERIEM T I o 2L
R4 5720, B =2 R/ 7 ¢ (B-endorphin) & EII%f & HI# AL E

(adrenocorticotropic hormone : ACTH) % HLMNZEMT L7z, FH2FETIX, |
R BB (23 1T DREFEIIE & MG ISR & OBRICOWTHAT L7z, AT,
AWFGE B AF DAL FE AT DWW TR T 5,
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TR, FEREEME CTREBE ~OEHN D 22 SR & LK 3 B E g 238 & L
AIEARSEERBEOKGEREZIET L2 LI2L0 ., BIHIZKEIREL K6
PR D Z M TED L DT o7, ZOREUESRZ WM E LT,
INGRIEIZ RO AT VAR T ZAD LGN Y TSR EN B LT L0 ) KIS
DOWFFEHREN D [10], Z O TIL, HEFEAKTELRE (transepidermal
water loss: TEWL) O EH EMAEKSEOKR T, e AZ I LmiEsm
7'V E (immunoglobulin E : IgE) R FH- LT L2 &, & EFD
<A MR ZM LT RY 7% —FE L MMP-9 BEEMT5Z LN LT
%, F£7c. Fisher Hi%, MMP-9 MEEARIC L 2 K8 DORIER L OE(LICEED
52 EEMLNMIL, BEE S LlEdGTO MMP-9 FEENAERNORIEIC
HHdZ EE2FRBR LTS [11], £ 2 TH LTI, TRHNRIE AL O Mo
J§ L RIEAT 4 T— X — DB DV LT,
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1. BE B L O R ER &

XIT20144E3 7 72 52014412 OB, =F — b % — T T HEIR
JE WS, bR TR Uln, RSB IE, A, PR, MR
JEOH M, 2BINERIFOF R, EifEof . FEE, HEREHE L, T
R O WX, FREIE S EREIC L V1T o7z, FRNREE O BEAEE 358
19944, KEEHAK 7 +—7 A (American Venous Forum) XfEDEEE = /JZ v
P ARETIER S, Z£D%, BGETSNTZCEAPSSEIZ L VIT- 7= [12-13], #F
ARIE VL LL T DT DEFREEIZ RS T o Tnsd, CoO (BERER) ., C1 (FEHIR
wEREE) . C2 (FriRyg, JEfEdE) . C2a (FRlRE, MEREMEME) . C3 (IME) ., C4 (¢
JEIRZAA) . C5 QR L72iBEE & %), C6 (FEMRIG N H D), LA
BT DEAREOMNLIZ, 1% R Y R/ —nZ2EAN L CTERE Z B 5 iz
fiﬂtﬂﬂoﬁ%%ﬁ%m\%%%ﬁbf%&w:k%%ﬁbk@ﬁkﬁ?y
TA4TELTe, BT 5T X TOXNREE L ARIEHRE N, HPSGEIC X
SNAEZ ST, Ao 7 e hanidx, —@fEn— e —mAEERIC
> Tk S UKRE 5, 2014-07- 068)0

2. WFE7 A
H S DT R BREF TR LT, BABIEIEORTIE COABAKS &, RERKL
SR, RREOELERE Uiz, Fo. BALERERTR CORRMIC TRIAEME
%?%I~&~kbf#7x&nytx&‘ylﬁlk)f%wEMMP9
DRIEEAT -T2, £To. RENELNTZREYSRE 2 L Cid, FEE2&S7-H
2, AR B ERBRAKSEREZNEL, MMICTHFTAZ AP B A
I, IgE, MU TFH—E, MMP-9 OHIE =TT,

3. BRFEDORE

AL ORI TR & Bf& T D 1 HEZIT, TEEFNRIEEAL OREE 2 xf G i
%@%ﬁﬁbh)T%ﬁ%ﬁ%u®&%®&ﬁi RIEN 2N & &2RT 00
HRKIBEDEFEEZTRT 4 ETOS R T oA AR —VEHNTITo72 [15],

4. IR D57
BB ABE R L O REERE 75 6mL /1 L 7=, MmiET 1/10 8D 3.8% 7 —
% Na OFF(E FIZ 4°C T 3000 X g, 10 23 O B2 1TV 08T £ T —80°C
THHERAE LT,



5.7 AL AP, B AZ I BIWIGE EEOSHT
HRERAT L2 miE 2 AW, 7 A% A2 P (Enzo. Farmingdale, NY),
b A% X (Bertin Pharm, Montigny-le-Bretonneux, Frence), ¥ XU IgE
(Abcam, Tokyo, Japan) %, ELISA Z3#r¥x > N &M L THEEERERFX
TR IR E CTHIE LT,

6. f g /K> &3 LU TEWL OHIE

AR OFI% T, R T E [Tewameter TM300 35 X O Corneometer
CM825 (Courage + Khazaka Electronic GmbH, Cologne, Germany) |% H
WTC, HEYr—7 % BEICEEH CTTAHBKSELS L TEWL ZHIE L7,
HIETT=IR (22°C~26°C) T 20% ~40% DR E#IFH TiT o 7,

7. NU X —8 L MMP-9 O34T

)7 —B L MMP-91Z, VZAHX 70y MNEZHWTLL FIORT HiE
THOMTL72[10], BRIMIK 2 5 itk (Kurabo, Osaka, Japan) T¥WE/{L L.
8000 x g T 10 Zyftlim LBt L7=%., =0 Lig&a 0Bt L . o8 £ T-80°C Tk
RAFE LTz, ., —EEDIE (#2737 E 12.5pg/lane) #EXVKEIL., 70
Bz, 4°CT, 5% skim milk T—Hi7mry X7 L7, 7avF 7%, K
L, U 7% —F (1:500; Santa Cruz Biotechnology Inc., Santa Cruz, CA,
USA). MMP-9 (1:1000; Abnova, Taipei, Taiwan). B-actin (1:5000; Sigma,
Saint Louis, MO, USA) Zxt3 5 —W&Pifk T 25°C 1 B4 > F 2 _— K L7z,
Z D%, WPk (Dako Cytomation, Glostrup, Denmark) % T 25C
1 KFfil A > F = X— K L721%. ImmunoStar Zeta (Wako Pure Chemical
Industries, Ltd., Osaka, Japan) %M\ Tl L7=, MW{&ix. Multi-Gauge
software (FUJIFILM, SC. USA) % fH\W\ Tz,

8. FEETHI AT

TRCOT — X &) ERERFEE L LR LT, Student’s ¢ &% HT 2
B Gt B3 O LIRIERT & B LIRTER) 2 ik U, fERED 1% R0 O %55
RIS LIl L=, #eatHi#dTi IBM SPSS Statistics24 (2 C %Ejifi L7,
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XIGEEIL, B84, 19 4. Flnld 42~77 5% CF¥IFp 64.2+10.3
%) Toholo, TOXMGIEGIOWFIL, WEE T 44 (B34, LM 14).
2 RUBERIFBF T 24 (B 14, LtE14) ., SiEEREIL 44 (B 14,
e 3 44) Th ol TIEFIREOFIEED & 5 B 1TV o o, xFHpE
ONE B 4 B, ZoVE 5 B, Al 29~50 % CEHFE 41.0+6.9 %) Th o
7o TR NICBRIERR L7 < | Bl E, 2 B RIS OIRIE R L OV B Ak
FHEELRO Lo To, BHANDOTXTORMEITHPEREN & - 72, (Table. 1)

BEIL, CEAP 72JETIE, C2 & C3 %< (81.6%). C4 OEJELL 1TV
< (18.5%).C5 B LV C6 DEHEIEIZ/HFAIND BE X2 Do 72, (Table. 2)

TR, 27 4% 194 (70.4%) OBENFZ T, B ERERIT TN THF
RDNHK® D W Lo, FEFEOFEH S80S . B LRIERTIX 1.41+£1.28 )8 T
B o T HALEEA X 0.18 £0.47 SA~EAFEIZHED LTz (p<0.01), (Fig.
1)

B JEIE RS FAC DWW, Ky ElT, LEIERTO 27.04 £ 12.54ps 205
ELPRIEAIT 87.74 £12.81ps (p<0.01) ~&E A EIZ EFA L, FERIC TEWL (&,
ELHEIERTD 13.43 £ 8.64 g/m2/h 7> S AF LEIE% X 9.78 £ 5.60 g/m2/h ~ & F
B2 LTz (p<0.01), (Fig. 2),

RIEME AT 4 =2 —DWFERIZOWNTIE, BT A% v R PlL. b
A0 21.86 = 10.91 pg/mL 7> b EELHEVEZ 1L 6.87 £6.44 pg/mL, B A ¥ I 1%,
EALEIERT D 67.05 + 18.97 nM 7> (L LR IT 15.28 £ 9.90 nM, IgE I3,
ALFIERTD 21.41 £9.15 ng/mL H» B IERZ X 14.14 £ 5.62 ng/mL ~ & It
ICABIZIKFLTWeE (p<0.01) (Fig. 3),

kU & —¥ L MMP-9 IZ2oWTlE, 2> br—b & LTHVW= B-actin (Z%F
THHRICH L THL L REZRNRBD N, N 72 —BiL, WLEERTO
210.0 + 67.27 2L LIEILEEIL 182.9 £ 58.55 ~ LK F L. HiZ MMP-9 i%.
TEALIRIERT D 0.34 £ 0.06 2> A LREVE% 13 0.12 £ 0.04 ~E AEICETLTE
D (p<0.01)  BEALIFRIER TIXIZ & A EREF AD L-LIIE T LTz (Fig. 4),



Table. 1. Characteristics of Research Patients and Controls.

Healthy individuals

Parameter Study group

group
Number of patients, n 27 9
Female/male 19/8 5/4
Age (years), mean + SD 64.2+10.3 41.0+6.9
Smoker, n (%) 4 (14.5) 0 (0)
Type 2 diabetes mellitus, n (%) 2(7.4) 0 (0)
Hypertension, n (%) 4 (14.5) 0(0)
Family history of wvaricosis, 0(0) 0(0)
n (%)
Birth number>1, n (%) 19 (70.4) 5 (56)




Table. 2. CEAP Classification of Research Patients and Controls.

Study group, n

Healthy individuals group, n

CEAP class
Male Female Male Female

Co
C1 0 1
C2s 0 6

C2a 0 0
C3 7 8
C4 1 4
C5h
Cé6

10




1.6
1.4
1.2

0.8

Itchiness score

0.6
0.4
0.2

-

Before(n=27) After(n=27)

Fig. 1. Itchiness Score Before and After Sclerothrapy

Values represent the mean + standard deviation. Student’s #test was used to

compare pre-treatment to post-treatment. *p < 0.01
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Fig. 2. Corneometer and TEWL Levels Before and After Sclerothrapy

Values represent the mean + standard deviation. Student’s £test was used to

compare pre-treatment to post-treatment. *p<0.01
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Fig. 3. Substance P, Histamine and IgE Before and After Sclerothrapy

Values represent the mean + standard deviation. Student’s £test was used to

compare pre-treatment to post-treatment. *p<0.01
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Fig. 4. Expression of MMP-9 and Tryptase Before and After Sclerotherapy

Values of MMP-9 and tryptase in skin before and after treatment. Values
represent the mean + standard deviation. Student’s #test was used to

compare pre-treatment to post-treatment. *p<0.01
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FRE D@, SN0 0 D RBYZ A ZBL IED, BENERD 6 DK 7858 % B
SHEERAPISEEZH > TS, TEWL X, AN LRE L T K5 TH Y,
fAlE DN THEEZ T T 2 DICHWbRD, —/MIC, 7 hE—EEER %
REFELTHLBEMEOREEETIE, N THENMET LTS 72D, TEWL X
EEAZ R [16], Fox OBFFETIL, TEWL [T LEER T ClIEEZ R L TuVe
D3, ELEEZ ITIBRERINCE L TARICIKT L, @BEAEEDLL R ol D
E LD BABEERNTIEIANY THEENME T L TW-Z 2R LTS, 0,
T R E R OB L N Tl LoATEIC Lo 8. T P E—
JER B TIL, WA TRIENY THEOHERIET., 2F 0 AfEKsEOK
TORD LN TWD [17], AR RICEN TS, ABKDT BT TIE,
ALEIERNIIRE T - 7223, LB RITIRERNICLE L TEREICER LT
D, NYTHEENEELTWDEEZ N, LEN-T, FTHE#ERE T
%, TEWL © ERBIOAEKSEOIKRTRH Y | KE Y THEREOIK N AvE
TTCNVWALZ LMD TH LN LT,

AWFFECIL, B ST F 7 IRE R OB ETARD T LT TE o T,
THHFIRIE DfERKF Th 5 2 b OBEWE 2 A9 2 BF Tl MRS R
IR ARENEDN S D, fEROAFIEICISN T, BRIEL & I)E 7 R R R IR
T ONPHDIIEDIENEZRHRDL ZEITEETHDLEER D,

7 bR ERBRE T, RS L ABEORZINELIBD LN D L
2T [18], Frx DFERIZBVTH., T0%DHRENBELF A T, 7 FE—
PERZ 9 DIEFEFRIEDRET & LT, ZEDORAT  =—F —PEFEIT D7D 5K
CEMRRZRT 5 Z LIc kb @i SN TWD [16], ABFETIE, M AT
4T —H—DbeAX I IgE, RN T X—F T AX AP OEEMNRED
Nice TNHDORTFOEME Y FTREEFIRBIZEWNTIIUTOZ ERBEX LD
(Fig. 5), £7T FRKIZMOPOBERTRIENEZ 5 &, ~ A MERAFIH S
TR EICH D IgE mEifntE L& 7 Z —I2 IgE N4 L R 28 = L.
EXZ IR N A=K ES [19], St e A2 I ) 7
H— B IR RGO Z FRITHE G L TEFZMICE D BESFER SN D [20],
F7o, MRRRMmEIZIE IgE Z/EDBH Y, PURDBF AT HLHE L T T A X
AP END, BT AL A PIXREOEENE TH Y | MR C i
KUHITFR SN TV D MRTF RO~/ Th v, mEEBMETHEEREZ L b,
~ A MRAD B AZ I RS YD [21-22], EHIZE XX I 3B
BAF L, CHBMERENOT T A2 2 P A&, ZOFEMAO~ A Ml
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JAIAEH L CEBIZKREDOE A I U 2FESE 5 [23-25], 2O X Hice R
I EYTALZ AP OMEERNEZ D Z EICLY, TEEIREIZKIT S
BENFERINEAT DL EEZ DN, ST, BT ZEICk> THEN

U7 GO0 RIEMEY A S A OB KOHRKGHNZ Z 2722 X P
DM L& LEEN S HICBREIND, AU T, BE O T
ARIEEERAL D REAL D BA 2 JE L TIW AR WS, FREIRE IZRB T DL =
THORERL L TEZLNT,

AWFFETIZ, M MMP-9 OEMNMNFED Lz, Zoifid MMP 23 [ O
RIETRIZ ENTZTEBE RIZT IR TH D, MMP-9 (33 % & B O KLEE
b, VBIaZ =7 20T s@Enbs 2 &t [26], VEIaT—4
DOofiRE, ~ N v 7 AVET Y U TICEBERBLRE X 27720, MMP-9 O
b EERFEO—BR EE 2 b5,
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Fig. 5. TFEHEIEIZIB T D EEFRAE OB

AW CTHIE LT-HE & /T %2 SN R,

TRE IR AT CRIENE L D & v A NI HITY ST IgE 2350 S 4.
Z O IgE B~ A Millfa&m O [gE @B M2 2 RICHES L Ok 2 &, Al
fANHEAZI RN T2 —ERMHEND, ZOEAZI VRN T2 —
BIIMRE RGOS FRICHE S L TEFEZMICTED | FENRHBR IR, 12,
PRI IgE ZBERH Y | IgE BEET 5 L RRILEMWEO S 7 A X
Z PAH &, A& B U~ 2 NS O 2 Z I UFEENE X 5,
ZOERZ I NIS HICHREMREEZF L, CHBMERENOT T AZ X P A
S, O~ A Mlfg» b REOE AZ I U EERSE S, 20X 57k
ERAZ IS T AL R P OMAEMEN 2 EAREER LD, TEEIREIC
BUFOEENFRINWVEE LTI LDOEEZZ N,

17



/N

%1 HICIL, THRGEIRIEERAL D B ORME & RIEA T 4 =— % — DOFABINEIC
DOUNTHENT L T2,

BERTIE~ A MRS BES LD 72X AP, B A% I v IgE,
N7 E =R THEIC EF L TWeZ En . TREEREO
BE TN OME D ROEMHRRZRR L CTEELISEZ LT D EB X
SIToe AN, FREIREESE ORERIEICB N TH, ~ A Mgz
L7=RIENEKR L TWD Z ERALNE o7z,
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TGRSR BB BT DRPERIERF DO RIEA T  =—F —DME

o
il

TR B I CIIRIEICB T 2MEER S D Z Mo THDER [9], F
e e IS B L2 36 T D FRFE R AE & M2 D BIEMEIZ DWW T, IS TIEAR W,
TREFIREEE X, BAOPDHED A N AEZITTND [27], A b L AL B-
endorphin & B RE R A LT (ACTH) %L CRELAFl &L
DEHHNTWD [28], £72A L ADREZMICIT, BEENHD LWMESNT
W5 [29-30], £Z T, 5 2 #HiTlX, TEERIREESE ORFERIERTICBIT 5
MEOMAZ B E LT, A L RIZXE > TEE)T % B- endorphin & ACTH %
HLLM M L T2,
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WHoE 5tk

1BF & o HapkR e

F1HICRIE 2 G0 EE B XL ORI ERE O 215 T e 21T o 70, B
REGIZIE, 201443 H 722520144120 o#Ific, =&E/ — bt ¥ — T FER
ficig & izlbr s v, A bIRIE AT 2 BFE x5 L Ulc, A LIRIEITEF 18 & [Fkk
WZERIRIE DOIEALIZ, 1% AR Y N2 — 2 FE AL CTEIRE A [E D 5 Filta 1T - 72,
RGBTV, Fln, PER, BUEOFEE, 2BERFOAE, SilEOfFHE, K
WEIE, HPEREZ A Ulc, BRE OB M, FTEEIRE EREEIZ X vV 1To7,
REPREBRE 1L, IREBEF L TCWRWZ 2R LI AR T T 4T & L,
ZINT 5T X TOXMNGEE &XTRERE O, I CEIC L 23 REZ 5T,

2HFET A

[FE MG BV RSB TR LT, B{EREVEDRIE TOMJEK D&, BRI
KR &, EOE(LZWE Lz, o, HLFRIERTE TORMIZ TRIEMSE
AF 4 o—H =L LT TRAZ A P, bx&Z I, IgE, MMP-9, VU 7#
—Blzmzx <, w7 A (IgA). ACTH. B- endorphin ®#|E %17 >
oo Flo. FEME O BREERE 25 L TiE, RENMSFONT-HIC, fA)E
Ko L RFKTEREZJE L, BRI T T AZ AP, B AKX I | IgE,
MMP-9, V7% —+€, ACTH. B- endorphin ®#|E %17 > 7=,

3FEEEDOMIE

BEALIRIE D BIAGHT & A& FEHE T 1R ICI W T, T REFHRIEERAL O e
Al U CERIMZAT o 72, FEGERIRE AL ORFEO L, 5 1 & & [Ftko)s
ETREEEOHIT T2,

4. 1A% D%

Bt HRE B L O IRRERE 7> 5 6mL DOFRILZ U7z, ML, 1/10 D 3.8%
7 U FE Na DTEA(E FIZ, 4°C T 3000 X g T 10 /Mo OBl 24TV, M
Y, oM E T-80°C THAELRIE LT,

5. YT AL AP, B AZ I IgA, IgE REDHIE

AR L2 v, 7 A% A2 P (Enzo. Farmingdale,
NY). B A% I (Bertin Pharm. Montigny-le-Bretonneux, Frence). I &
W IgA & IgE (Abcam, Tokyo, Japan) %, ELISA /34~ F&fHH L T

20



R RRAL R AR R R = THIE L7,

6./ & /K45y &, TEWL OHIE

fag Koy s TEWL X, 2 1 8L Rk FEE2 HWTRIE Lz,
FIERIESIL, EARNAE 22°C 705 26°C. REEIT 20%0° 6 40% DOHIPHICIE D
HE L=,

7.MMP-9 & V) 7% —E D554

MMP-9 & U 72 —=Rid, B 1H LRIy =2Z T my MEEZHWTUT
D FETHAT LI=[10], IR % i@k (Kurabo, Osaka, Japan) TH#JE
L. 8000 x g T 10 4rfilizm 0ol Uiz, A3k s LiEASBEL. WrET
—-80°C THUfERIE LTz, fifits, —EEOIME (¥ /37 'F 12.5ug/lane) % &
K[UKEH L, DEE%. 4°CT, 5% skim milk T ny¥x o/ Lz, T ry
X 7%, vkENEIX, MMP-9 (1:1000; Abnova, Taipei, Taiwan), ~ U 7% —+
(1:500; Santa Cruz Biotechnology Inc., Santa Cruz, CA, USA). B-actin
(1:5000; Sigma, Saint Louis, MO, USA) (x93 25 —RHUAT 25°C 1 KA
X2 _X— kL7, £D%, Pk (Dako Cytomation, Glostrup, Denmark)
ZHWT25°C 1 FFfEA % =2 _X— F L7, ImmunoStar Zeta (Wako Pure
Chemical Industries, Ltd., Osaka, Japan) % AW Cr[R{L L7-, WX,
Multi-Gauge software (FUJIFILM, SC. USA) %W\ TH7-,

8. BRI HT

TRTCOT — & & PHE R RFZ L LR L7, Student’s ¢f7E % AT
2 (R OBLIRERT & B LRER) Al L, BN 5% A D56
BRI A B &I U7z, #EETHENT X IBM SPSS Statistics24 (2 T 36 L 7=,
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i e

RIS 1T M 19 44 CEYAFEHR 66.7 7.3 1%) . B 8 4 (¥4 58.2+14.6
%) Toholo, TOXMGIEGIOWFIL, WEE T 44 (B34, LM 14).
2 BIGEIRIFRBF X 24 (B 14, K 14), Sl EEREIT 44 (BrE14.
It 3 4) Tholein, TIREIEOFERES 2 B 1T\ o Tc, IRESE
DT X TORMIZIL, HERENH >7- (Table. 1),

TREERIE OB X, BEREF 84 44 (50%) 1T L TLMERBFIX 194
144 (74%) 1T b, B ITEWEM 2B bivle, #EONE Rk
%, BYETITEEALFRIERTIL 1.25 5L, oM CIEBELFRIERTIE 1.47 0T, FEFEO R

IIHEEITRO bR o T,

R ERE ROV TIE, fAEAKy B EREBROK IR, & b b
ERNI B LM CHEEIT -T2,

FEFERIE DM ZE D TR 2 iF 3 5 1= O IZHE 2« AR~ — 1 — 2 E
L7z, TOfER, 722 2P, b 2xZ v, IgA, IgE I+ E i ik
AICIXEmELE R~ LD, Bl THEZEN D> (Table. 2), KT, FEHE
HRIBIZ BV CTRIE & BAfR 35 MMP-9 ZHIE L7, MMP-9 1%, B4 & b bk
Eﬁm%ﬁk’waﬁMwako@M%E%i%ﬁk%@ﬁkkﬁuvx

AR T LT, SRR ERT & b B MITHEITA N0 o T (Fig. 1),
z%l%T\T%ﬁ%E%%TF)7& BOWIMNRALNTZZ L, BED
%@%ﬁﬁﬁéT%ﬁ®%éFJ?&~€%MELROF97&~€@\%ﬁ

IZIBEANC B W T N EEZN o=, M TIiIs AL LTHS

W2 EH LTz, EEER IR L L bITiFEAEREEANEFRLT LI
ﬁ?bfwt(ﬁgmoé6;\ﬁﬁ%#x%vx&%%#%ék%zghé
7=, ACTH Z#lliE L7=, ACTH 1%, B CIIsi{bRERNIEEEZ R L, ik
PIEZIZB W TR T LW e, &M Tl bEIERIZ I BN CER RN T

(Fig. 3), B- endorphin I, MELEIERTIT A & HITHEML TW R, &I
LU CTHMEIEE -T2, SBEIERICIT B L E HIZR T LUK T LTz
(Fig.4),

22



Table. 1. Patient Characteristics According to Sex

Parameter Study group healthy individuals group
Male Female Male Female
Number of patients 8 19 4 5

Age (years; mean + SD) | 58.3+14.6 | 66.7+7.3 38.7+8.9 42.8+ 6.2

Smoker, n (%) 3(37.5) 1(5) 0 (0) 0 (0)
Type 2 diabetes 1(12.5) 1(5) 0 (0) 0 (0)
mellitus, n (%)

Hypertension, n (%) 1(12.5) 3(15.8) 0 (0) 0 (0)
Family history of 0 (0) 0 (0) 0 (0) 0 (0)
varicosis, n (%)

Number of births > 1, n | 0 (0) 19 (100) 0 (0) 5 (100)
(%)
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Table. 2. Examination Findings According to Sex, Before and After

Sclerotherapy
Before After
Itch score Male 1.25+1.75 0.37+0.74
Female 1.47+1.12 0.10+0.31
Corneometer Male 25.13+17.33 35.62 +£13.44
value (ps)
Female 27.84 + 10.80 38.63+13.14
Transepidermal | Male 16.04 + 9.82 13.04 £9.17
water loss
(g/m?/Mh) Female 12.29 £ 8.35 8.40+2.75
Histamine (nM) | Male 66.97 + 17.24 7.63+6.57
Female 68.82 + 13.81 11.14 +6.04
Substance P Male 20.26 £ 7.91 4.39+1.99
(pg/mL)
Female 16.49 + 8.67 4.61 +5.28
IgA (ng/mL) Male 68.00 + 2.71 58.54 + 3.33
Female 68.93 £ 2.99 62.35+£4.91
IgE (ng/mL) Male 25.48 +6.19 11.50 + 7.74
Female 21.17+4.74 14.05 + 3.59
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Fig. 1. MMP-9 Levels Before and After Sclerotherapy, According to Sex
Values represent the mean + standard deviation. Student’s t-test was used to

compare pre-treatment and post-treatment values. *p < 0.05

The value in the parenthesis shows absolute value.
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Fig. 2. Tryptase Levels Before and After Sclerotherapy, According to Sex
Values represent the mean + standard deviation. Student’s t-test was used to

compare pre-treatment and post-treatment values. *p < 0.05

The value in the parenthesis shows absolute value.
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Fig. 3. ACTH Levels Before and After Sclerotherapy, According to Sex

Values represent the mean + standard deviation. Student’s t-test was used to

compare pre-treatment and post-treatment values. *p < 0.05
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Fig. 4. B-Endorphin Levels Before and After Sclerotherapy, According to Sex

Values represent the mean + standard deviation. Student’s t-test was used to

compare pre-treatment and post-treatment values. *p < 0.05
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AR DREO A a THREIC LY, FREIRE B Iz Ic Bk
STEFEOIERN S 5 Z LR S vz, WLEIERTCIX, REOAREKSEITIK
i, TEWL [i&EfEA L, Mo A% I 7 A% 2 P, IgE, MMP-9
I, BEE bEEE R L, i U 72— RN R ERTT B X
D EfEE R LT, B1MEIE ACTH & B- endorphin 2SEALFRIERT I AP LV SE %
R LTo, B, RFRICENT, BEOHFZ 2 LoBE T, BHEER 4
% (44%) 1ZxF LT, BEIX 144 (T4%) EBOMNTE -7z, THER
JEOBET, OB LVEERTHY [9], AFRRICBWVWTHREETH D |

BHREERDIRFICEX ol Z &, BB IORFELFF AT EE L
SRR TR D D3 Y PE TR L RE 2 2 T T T X TOBE 2 W THIT L7,

ZORER. TEERIEEE L, HEEICBERR R FAFE L RMMHED
RREENIE Z 2 Z L AVRIR & 7= (Table. 2), FRGFEHREEE BV T, MMP-9
LT AL A PR, BIEERIER X ORI R B BR AR~ — I —Th
BN, AWFZETIIMZETRD b o7 (Fig. 1), ETAWFRICEBNT Y
7 —RiE, B TIEEE AR L S ERERT IR ZED R < B BIRIERIR TO
Zbleholz (Fig. 2), ZUZxLCaMETIE, P ) 72 —8BE e A HZ I
VEIZBWT, M{LEERNIEE AR S L L CHEEICER L, WuRIERITE
S T LTz (Fig. 2), ZORERNDL, ZMHEICB W TRESEZR X, &
AHZIE N T —ERNEERKEZ R LTV EEZI LN, B AKX
NIRFEDORAFTHIY T AX AP O EHENESELZ ERMmbN TN D
[381], 7=, NV T X —RBIIKEO 2T =7 1 BIONVE L., SEEE
EHEL, BEAENSEEE 2N [32], —FH, BHEICEBONTE, BX
2 OEINEA LN, Y X —BOEMNEALNRNoT, ZOME
IZBWTOH N 72 —EREINT 5 (b LALEHETITHEM L7220 g
HONTIHARWR, UTFTOZERnBx oD, KEOHEIX, KHERLVES T
bHTaF AT a PRI T LV —OIEH L EFE L, ~ A M AR
MTHLHTD, WEOHBEITIVIEE b, N 72 —ERHEINLzEE X
Hbihvd [33], LirL, ElENRNLZARBELGALON DO, ZIET Tl
B2, £72, B TIE B-endorphin 23581 L 7228, B- endorphm T~ A
MR OTEHAL PG T 2 EN H D [34], ZDTDIMITIARD L BYED T
DRV THE—=BOENDRL 2D, LLENRL, R FH—EDOMHEIZON
TIEER LMDV ETH D, vk, M 72 —BI3 M N W THEZEN 7
WEHREINTEY [35], AMFZEORIERIZIH N T ORI LN RN ST,
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—J7. MMP-9 OFREBLIERH N THENH U . BT LD bEnERiE S
NTW5 [36], ARWFFETIE, B ANOBMEEZMEOMICEBZET -7, 2
DOBEHE LT, KRR THEH LI BMEE LT RN R SN Z 2 b1
%, Fio, MEF O MMP-9 O &%, oW Tld ELISA JETHIE STV D
N, AR T AZ T ayT 4V ETHE LTS, (E-T, HES
EOEWNEEZ G2 - REELE 2 b5,

FEEHREEIE Cld, A bV RAAMMB N T a4 4 AT 7 a)irF > (POMC)
RPE ZEBRHESHLTWD [27], £ 2T, POMC Hk THREE L #HiEICH
%29 2% ACTH & B-endorphin ZHI7E L7- & Z A, B4 & b b#EERTT ACTH
& B-endorphin 28 EH- LTz (Fig. 3 . Fig. 4), A kN L RAEFIZHKR THEN 5
B B2 il A V€ v itHIR - (corticotropin releasing factor @ CRF) 2375
SndE, FTEAEFIHEES POMC 7589 (&4 C ACTH & B-endorphin 73
1'1 OEETHREESND ZERNMBNTWS [28], %I, AR LRI LT
1. BYEOFH N MEIZ R TEW E W D HENZ W [29-30], A Fl FEHER
JEIZ L DA NV ARFRHCBEIZERLS 230D . 23UV ACTH & B-endorphin
NEFLEZEEZONTZ, £7-. ACTH & B-endorphin # b9 2% &, BH 5
IZ B-endorphin ® 533 &E < 72> TCu /= (Fig. 3 | Fig. 4), B-endorphin 7% ACTH
WZlER_E < 72 58 & LT, B-endorphin (X~ 7 1 7 7 — UM HER 7p K0 E R
DAL D bW SN DT, FEFIREEE BV TIERIENFHFFE SN T
D120, G SR OREEEN L B-endorphin N &IZHWMIILD EEZ
bz, & BHIZ, B-endorphin (. JEEMERE OBE TIXELN & < | FBEOWEE
THELRKEZ T EORERH D [37], FBHTEE TIL, BEOROEE
I3 £ B-endorphin RENEVMER Z /R~ T LA I TWD [38], .
B-endorphin (L, i AZEBWTITEMEL Y ZEO T REWE SN TE Y [39],
Bl Z X N BB E T, AP EEEEIZIE L ITHFIIAIATH D08,
B-endorphin LMD T3 EW & STV D [40-41], LaxL. SRIOHFIEICE
W, FEEEIRE RS TlE, B0 &ML Y B-endorphin 23 HEIZEE T
Ho7- (Fig. 4), ZOFHED—>L LT B-endorphin @ _E&H 1%, CD4+T Hifa )
BIG- LTV D ATREMEDN & 5 [42-44 ], ABFZEIC IV T LG o> CD4+T #llfidid,
FHEOFEP LMLV EMEThH T (FT—#RET) et BMHETIE CD4+T
MO INA . B-endorphin @ EHZE L TWAEDEEZEZ N, LrL, T
IS OIRTEIZRB VT, CD4+T MR BB W TE L 2 2 HHIZHA LT
372 <, ABBIATREPETH A 9,

—F5. ACTH &7 7F /%A FZ2HH L, e XX I aEnsEs 2 &
DREINTVWD[45-46], ZDOZ LB BB TE TEHIRIEIC XS
ACTH O b WEFEORRDO—>EE 2 bz, LarL, ACTH Dt 2%
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S UGWHEIND A T = XTI EZHBE TIE R BEROIBAPMLETH D,
A EIOMF TR IS <. FTREFIEIZE T 2 BHER X Ot OBk
K OE W% Fig. 5 12 LT,
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Fig. 5.

TEERIRE 236 1T D FEFEFAE D VEFE
AMFFETRIE L72H A & R T2 fiIOR 3,

TR LB IEDORRFEFA TR 2R, BROKS TS 2R 7,)
SRR LMEDRRFEFR FERE RS 2", RO K SIS 2R ,)
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/N

%2 HiTlE, TMEGERIE RS ORFERERT IR T oM EOMAZ HI S L
T, FIZ B- endorphin & ACTH DOt 217 - 72, TIERIREIZ IS 1 2 e E
WIIEZEND Y IEIE N T2 —E o EENFEKTH Y . B B-endorphin
DO EANEFEORKTH S Z ENREBI T,
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o
TR ERIRE B B T D RRRE & LTE AREN o B4R

o
il

UTAE, RS LR T & ORE NI RIB I N TWD [47-48], ThEY
FoRTHHHENIT, ARHERFICAAIRARREZTHY, [MONOEKTRZ
WRBIZ72 % &, IRREECHRRT R, BRERBILEORET R, A, BRRAERS
PR, AIMETREELE, KREER Y, SEIERERNEZDL Z ENHEIN
TW% [49-50], #ric, EEfgge O CRIEITIE B IR W THigR 2 % <
GENTEY [51]. HIEITHEHRZOEELZITOT L, BITEE OFEL &
SIF57=OICHlighZ MR T 5 2 ENBEINTWD [52], SHIZHEHE, <A
NEfENB DO A IV ORBERIZMZ D@BERNHLZ ENMLNTND, £
T 2 T, PR EE B DIERIEOKFIZ OV T, B 1 ED
RIEL A MLV AINACHiEHSh & ORI EZfEIATH Z L 2B E LT,
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WHoE 5tk

1B & xR

)&%, 2014453 A 7252014412 oA, =8/ Nn— b ¥ —T FikiH
A & 2l s v, bR E = - BE L L, MGEBFE I, s, MR

WRHE DA HE  2RUBEPRIR DA, EIEDAEE, FiERE., HERAZHE L, T
B AR OZ BT, TREIRE S HEREIC L VITo 72, *HREERE 13, EE%
HLTWRWZ L 2R LIERT T 4T L Lz, BINT 5T X TORNREHE
EXFIBEERE S, WS EAOT T A hEHigh AL SR (B XX,

HFx, F—R7p L) ZERLTWARAWI 2R L, A EC X 28 MEE
157,

2T YA

[FEPGONIBEITR LT, AkEKsaaE, TEWL, Mg 2 e L,
Fo, WEAFZDBEFICOVTIL, HFEOREL 7 = A A A7 —/L Tl L
Too XSTRRWEERE & L CHEE NOW 2157,

3IREEDOHIE
TEEERRE AL OFFEOFHIIX, FENEWNGAE 42 0 & L, e bEFES RN
BAE4 L LESBREO T oA AR r—LEHNTIT-7 [15],

4135 HER & A O E

KGR &P REERE > 5 6ml BRI L7, BRIMIE I, 4°C T 10 43, 3000 x
g TEODEEEZITV., 20 EBAMK (MIE) Z#= v X2 KL T7F 2 — 7|28
L C. 00 % T-80°C CTHIfEIRITE L7, MiEHENE BiX, (ACCURAS AUTO Zn)
AW L ElE L (51,

5.8 /KmEB IO TEWL OHlE

flEKyE E TEWL 1L, 55 1 2 &[RRI JE I & 2 & [ Tewameter TM300 33
X ¥ Corneometer CM825 (Courage + Khazaka Electronic GmbH. Cologne,
Germany) |Z W THIEL, HIE 7 v —7 2 BEICEEH TT To 72, FEH
EFME, ENZ 22°C~26°C, T 20%~40% O ICRHHIE L7z,

6.8 R AT
BFEA O/, BEEOR, REERERED 3 o Thill, £To7
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— TP ERERERZE L L OR Lc, BB — & ot (ANOVA) &5
i L Th 6. Tukey-Kramer %4 V72, fERRERAY 5% KA O 6 2 st A9
AELEE L, ©7 Y rof—A 2 MEBREZ AW ClLigdEén & O %
P L7, #EEHEHTIZ IBM SPSS Statistics24 12 T3 L 7=,
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i A

KGR B ORE 11 4 (B 2 44, &k 9 4, 4G 65.919.4 %) |
BIEEDORE 134 (BME64., &M T4., FHFE 59.319.5 %) Th o7, Xt
PROEER S & L COmW ARE CRRZFF-/2WEE) 1394 CE¥FHE 41.727.0
%) THY. THEFIREOFERED 2 BF LW 2hol-, RMBEEOTXTO
VX ER R S -7, FEA O CTORFEEO 2 a7 X, ¥ 1.6£0.9 /2T
»-o7-, (Table. 1)

FT. BEAOR EREEROBECARBKDEIZEND DMK L, &
FEA OREI 26.7110.6ps T FEFEMORED 36.31+10.6ps (2 L THEIZIKME T
bHolz (p<0.05), S HIT, F AFED 48.8+184ps (T L THHEE b A EIK
fETH-7= (p<0.05) (Fig. 1),

WIZ, TEWL IZOWTHRIERIZZED ® D 0t Lz, #FER O T, 19.1
+5.2 g/m2h T, BFEEDORED 14.0£6.6 gm?h 2L TAEICEE TH - T-

(p<0.05), 5|2, fEHE ARED 8.9+1.6 g/m2h ([t L CTHiEE & bAEICEME
ThHo7- (p<0.05) (Fig.2),

MIE SR DOV TIE, BRFEA OBERECTIEL 72.527.1 pg/dL T, B AREOfE

(79.1£8.1 pg/dL) 1T L THEIIEN - 7228 (p<0.05) . FREEHEEO BE T
79.3+7.4 pg/dL THREF AREE AEZIT R0 o7 (Fig. 3), &6, T3TD

ZINFEIZB N THAEK Y EE TEWL &g fish & @Fée%%nﬂf\to K5y

& & MiFHen & @F'Eﬁ I3FHES (r=0.588.p = 0.003) % Y (Fig. 4) . TEWL

& LIEHEN & ORI TR (r = —0.565, P=0,004) 7338 5 7= (Fig. 5),
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Table. 1. Background of Patients and Control Subjects

healthy
Study Study o
o . o individuals
group(itching) | group(without-itching)
Parameter group
Male Female| Male Female |Male Female
Number of patients,
2 9 6 7 2 7
n
75.0+ 63.8+ 49.0+ 3956+
Age (year; mean+SD) 53.5+10.1 64.2+5.7
2.8 9.1 0 7.1
Itch score 2 1.5 0 0 0 0
Smoker, n 2 1 1 0 0 0
2 diabet
Lype 2 diabetes 1 1 0 0 0 0
mellitus, n
Hypertension, n 0 2 1 1 0 0
Family history of
.. 0 0 0 0 0 0
varicosis , n
Birth number>1, n 0 9 0 7 0 0
Hemoglobin, 13.2+ 12.7+ 14.6+ 13.7+
12.7+£0.8 13.1+0.9
(g/dL; mean+SD) 0.6 0.8 06 0.7
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Fig.1. Hydration Levels of the Skin in Patients with Varicose Veins

Values represent the mean + standard deviation. Tukey-Kramer method was

used to compare between each groups. *, p <0.05.
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Fig. 2. TEWL Levels on Skin in Patients with or without Itching

Values represent the mean + standard deviation. Tukey-Kramer method was

used to compare between each groups. *, p <0.05.
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Fig. 3. Serum Zinc Levels in Patients with or without Itching

Values represent the mean + standard deviation. Tukey-Kramer method was

used to compare between each groups. *, p <0.05.
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Fig. 4. Correlation between the Stratum Corneum Water Content and Serum
Zinc Level

Relationship between serum zinc and corneal water content is shown by
scatter plot and regression line.
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Fig. 5. Correlation between TEWL and Serum Zinc Level

Relationship between serum zinc and TEWL i1s shown by scatter plot and

regression line.

43



=

Pt

AT TIX, TR G TR AR B ORFE L BE L TV A AlREME A /R L
2o THUTINZ T, AABKSEB IO TEWL 28, MiEdH AT 2 2 & 2R
L7z, ZNUDORERIZ, RIE A THEER T A MEERIC L > TEEIND Z
EEREBL TN,

TREIRIE O BE IS ALV ABKDENEEICKEZ R LIZZ &0 D5
(Fig. 1) . FfpRfEDIRRETH D Z L VR S l=, BRCRENH 5 BE X
&%b%w$%;whﬁﬁm PENMAEICKETH V. SRS AT L2k

RBICHDH EBZ BT,

W2, TEWL [ IHEFENA 2 BETHIRIEN B EE L VA RICEEEZ R L,
WAL & LT ABRICHE L CTHEICRECH -2 (Fig. 2) . *ﬂﬁ’meLd
B DR THEEED RO TS T hE—MERE 72 & D JERBICBWT
EEZTRTZENMLNTWD [64], AHFSETH, TEEEIRE O BFH TREN
o5 BFIT, W AR L OWEED BFICHT, ABKS R, KEEZTR
L TEWL REfEZ /R L2 2 i3, BERD 5 BE TIIRE Y THRENK T L
TW=Z ERRIBEE T,

S5, HEARZ & EREE & OBMRITIER L, #EhOMIEIRE & TRk
JEICIEE R T AR & OB Z MR Lo, S RZMERIEERERE L TiX, Bk
IR &R DL D IR EDRIERBN DT b D, HEKRE L RESCHER %
JEIR ET DT P E—MEERICOWTIEL, IR ZNEE N THERECRE v
AT DB A5 2 [55] . MWK ZIET b E—EREER OBER A DO —DI
BRHEOMENRDH D [66] . Fo. WEOH HFENTEE TIXMIEHEEME DK T
EIJEE A Z I UMED EFANA LI, ENOOMIZITAOHEENSH 5 & OWis
LoD [67], AFZEICE T, BRENE D BERT, BESEVEEE X
O AR B LT B DIR T80 bz (Fig. 3) » LavL, &
DIEVEERE LT ABECIXER A DN R o T, #ighiTd~X Millahb ok
AH IV OBRERI N Z DB E N DD Z ENMLNTEY [58], HEMME T
HZEIZXY, TEEREOBRE TII@F AL Te AZ IV ER EF LT
Wiz EHER STz, BLE D TGRS B 2B W T ER R Z DM ERE O R
WD 1 5ThHsEZxbR, UL, WLEEZOFHRZHIE L TV
. FLIRERIZE AZ I UEME T LTV =02y, Bl EF LTz
BH 53T,

R Z OERNZIX, I OBERZE, WINAZ, HR, PRt &
W5, RWFIETIL, #«f@ﬁ%%# %ﬁ%ﬁAf“h HLED 5T, &
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FENA D T RGERIREET IO AHEME T AR O b BB IZ O\ T, 5% 0
RETBMETH A 9,

F7-. HEARZ OWiEER (HEH K ZAEDOZIFEFES 2016 : —HFHIEAN B A
BRIRR B mEE) [2X D&, 60~80 ug/dL IFEIEMEREN R Z & Zdv, dhgntl
FEOMEIGE XD, ARWFIETIL, BENH S BEFETIZEY 70 we/dL TH- 7=
ZEmn, HENOMAEICE D BDEB X B,

B AR T, MR E Lz 3 DORE (BFENE D EBERE, BENEVER
FHE, B AR ITFEMEN DV | FRCBME L DM OFIENRE o T,
T, BEENDGRL  EREZ TR TCOREERNRLE L2 EiIck D,
T, BEE CHERSZMOBSTERTI VT 4 T 2ED DL Z L NREETH -7
2OTHLH D,
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#5 2 BT, TREIEEE ISR 2 FEETIE & Mg dign & OBIFRIEIC O
THERTZIT 270, TORR, ABFZEIC LD . MM T, T RERIRE IS
BRI OMELFRTLERD 1 D THLZERPLNI o7, S, #HEh
DFFEIE. TR B DR 2 UeE+ 2 DA IREIEIC /2 2 ATREMED &
Do FIARWEORRIT, TRHFHIREIC K 2 PERIEM T 2 AT 5720 D E
TR R R LGB b0 B BN D,
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TGRS EE T, AEKDEDOK TR L TEWL O L7 AA LI, &
DFEFEEBERLTWD Z LW GNL R0 | BERIEOKFICIIMEENH D Z
ETRIR SN, S HIT, TRGEIEEE BT DRFEORIEICIL, MmiFHn
DIXT RG-S 25 Z &R Sz, ABFIEORMERIT, TRERIREE 325 8
LUWRIFRIERFE D W REME Z R 5 b D E B X BT,
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Biological mechanism of skin itchy in patients with varicose veins

Introduction

Varicose veins are a common disorder of the lower extremities. Varicose
veins are responsible for a wide range of lower extremity symptoms,
including aching, swelling, a tickling sensation, and pruritus [1,2]. In
particular, pruritus may lead to a decreased quality of life. As varicose veins
progress, pigmentation and dermatitis become common complications.
However, no reports have described the relationship between varicose veins
and pruritus. We previously reported that organ inflammation induces dry
skin [3-6]. In the present study, we aimed to elucidate the mechanism of

pruritus onset in patients with varicose veins.

Chapter 1

Section 1

In this study, we investigated the correlation of dry skin and inflammatory
mediators with skin symptoms in patients with varicose veins. Dry skin
evaluation included measurement of the stratum corneum water content and
transepidermal water loss (TEWL) before and after sclerotherapy.
Additionally, the levels of substance P, histamine, immunoglobulin E (IgE),
tryptase, and matrix metalloproteinase 9 (MMP-9) were measured as
inflammatory mediators before and after sclerotherapy. The mean age of the
27 patients in this study (8 men, 19 women) was 64 years. The mean age of
the 9 healthy individuals (control group; 4 men, 5 women) was 41 years.
Clinical signs were evaluated according to the Clinical, Etiologic, Anatomic,
and Pathophysiologic classification. In this study, substance P, histamine,
IgE, tryptase, and MMP-9 were significantly lower after sclerotherapy. In
addition, the reduction of these substances was correlated with the intensity
of pruritus. The stratum corneum water content was low before
sclerotherapy. However, it was significantly increased after sclerotherapy.
TEWL was high before sclerotherapy but significantly lower after
sclerotherapy. In patients who complained of itching, all signs of pruritus
disappeared after sclerotherapy. Therefore, in patients with varicose veins,
the reduction of inflammatory mediators via mast cells after sclerotherapy
induced an increase in the stratum corneum water content and a decrease in

TEWL. These changes were considered to be related to the disappearance of
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pruritus. Therefore, in this study, inflammation due to activation of mast

cells was found to be involved in dry skin in patients with varicose veins.

Section 2

An epidemiological investigation of pruritus revealed sex-related differences
in patients with varicose veins. In our study, the incidence of pruritus in
patients with varicose veins was higher in women (70.4%) than in men
(50.0%). However, the mechanisms of these sex-related differences in
pruritus were unclear. Therefore, we aimed to clarify the sex-related
differences in the mechanism of pruritus onset in patients with varicose
veins. Patients with varicose veins experience stress associated with both
pain and pruritus [7]. Stress causes pruritus via B-endorphin and
adrenocorticotropic hormone (ACTH) [8]. A sex-related difference in
susceptibility to stress has been reported [9]. Therefore, we measured
B-endorphin and ACTH in men and women with varicose veins and pruritus.
Before sclerotherapy, the stratum corneum moisture content was low and
TEWL was high in both men and women. After sclerotherapy, these values
significantly improved in both men and women. No significant differences in
the skin measurement parameters (stratum corneum water content and
TEWL) were found between men and women at the site of lower extremity
varices. In the evaluation of inflammation, the levels of substance P,
histamine, IgE, and MMP-9 were higher before than after sclerotherapy.
There were no significant differences in these parameters between men and
women. Before sclerotherapy, tryptase was significantly higher in women
than men. After sclerotherapy, tryptase decreased to the same level as in
healthy individuals in both men and women. Before sclerotherapy, the
B-endorphin and ACTH levels were significantly higher in men than women.
After sclerotherapy, ACTH decreased to the same level as in healthy
individuals in both men and women. Based on our findings, a sex-related
difference exists in the mechanism of varicose vein-related pruritus. In
women, increased levels of tryptase induced itching, while in men, increased
levels of B-endorphin and ACTH induced itching.

Chapter 2
Studies in recent years have suggested that zinc is an essential trace

element for maintenance of a healthy body [10,11]. Zinc suppresses chemical
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mediators such as histamine from mast cells [12]. The aim of this study on
the development of pruritus caused by varicose veins was to elucidate the
correlation between the serum zinc concentration and pruritus. This study
included 11 patients with pruritus (mean age, 65.9 + 9.4 years) and 11
patients without pruritus (mean age, 59.3 + 9.5 years). The non-patient
control group comprised 9 healthy individuals without varicose veins (mean
age, 41.7 £ 7.0 years). The water content of the stratum corneum was
significantly lower in patients with than without pruritus. Moreover, the
water content was significantly lower than that measured in healthy
individuals. TEWL was significantly higher in patients with than without
pruritus. Moreover, TEWL in both patient groups was significantly higher
than that in healthy individuals. These findings suggest that the affected
part of the lower limb was in a dry state and that the patients with pruritus
had particularly dry skin. The zinc content was significantly lower in the
patients with than without pruritus. However, no significant difference was
observed in the zinc content between patients without pruritus and the
healthy individuals. Our study showed for the first time that a low serum

zinc level is a risk factor for varicose vein-induced pruritus.

Conclusion

In patients with varicose veins, a decreased stratum corneum water content
and increased TEWL are related to both the onset of pruritus and the
reduction of inflammatory mediators via mast cells. Furthermore, a
sex-related difference in the mechanism of pruritus induction appears to
exist. A low serum zinc level was shown to be a risk factor for varicose
vein-induced pruritus. The results of our research are considered to be
valuable for proposing a new treatment method for pruritus in patients with

lower extremity varicose veins.
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