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Effect of several solvents on irritant dermatitis measured by

non-invasive techniques

*

Jae Hak Yoo, M.D., Il Je Yu and Hee Chul Eun, M.D.

Department of Dermatolgy, College of Medicine,
Seoul National University

* Industrial Health Research Institute, Inchon, Korea

Background : Solvents play an immerse role in the industrial sector.
Irritant dermatitis which is more common than allergic contact
dermatitis can be caused by solvents.

Objective : Qur purpose was to compare the skin irritancy of éeveral
solvents using human and guinea pig skin models.

Methods : The skin responses to short contact with ethanol, acetone,
dimethylsulfoxide (DMSO) and *ylene were measured by visual scoring
of erythema, transepidermal water loss (TEWL) and laser doppler
flownetry (LDF).

Results :

The results are summarized as follows :

1. Guinea pig and human skin responses to normal saline, ethanol,
and acetone were nearly negligible.

2. Guinea pig skin responses to 99.9% DMSO under occlusion for 15
min were assessed by visual scoring system, TEWL, and LDF. They

were measured 3+0.00, 71+21.70, 45+12.70 at 5 min after removal of
99.9% DMSO, and 0.83+0.41, 10.5+3.83, 36+4.90 at 120 min after
removal .

3. Guinea pig skin responses to 97% xylene under occlusion for 15 min

were assessed by visual scoring system, TEWL and LDF.'They were
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measured 3+0.00, 19%+5,82, 77£11,7 at 5 min after removal of
97% xylene, and1.83+0.75, 5.5+3.21, 39.17+11.53 at 120 min after
removal.
4. Human skin responses to 75% DMSO under occlusion for 120 min
were assessed by visual scoring system, TEWL and LDF. They were
measured 3+0.00, 2.5+0.55, 51+13.70 at 5 min after removal of
75% DMSO, and 0.83+0.41, 0.17+0.41, 21.17+8.11 at 120 min after
removal .,
5. Human skin responses to 97%xylene under occlusion for 120 min
were assessed by visual scoring system, TEWL amd LDF. They were
measured 3+0.00, 63+25.8, 76+14.30 at S min after removal of 97%
xylene, and 1.83+0.75, 2.5+0.55, 3.17+0.98 at 120 min after
removal .
Conclusion : Short contact with DMSO and xylene causes visible
erythema and increases in TEWL and cutaneous blood flow. The

reaction patterns in human and guinea pig skin models were similar.

Key words : solvent, irritant dermatitis, transepidermal water loss,

laser doppler flowmetry
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AT AN AR1Ae 93 FFAA BHARA AgHE 22 Yy
A5Age F8 4ol Hm glovl! old) % MV &AL GRE A3H HB
Folt?s, A9 Mo T AFEE Foliy] AT Zd2E AN W8} 7}
Z A olo] HAA A Lol Aeigo] Un, H8 ST =40 Mg
A I Fo DIAE =&87] oA AT Ut Wby AW T2 mdo A
ol F a3l

AARA A= 29 s 3o P wrge] & 248 PyPozt 3
FEAYol 4] 29 gm, AFNSe] FuE 4NN 2FHE ALLste] S},
Iy 8FoE ol e FRE ARH o APl vHoa
Transepidermal water loss(TEWL)Y Laser doppler flowmetry(LDF) £
o 3 BE FHHA F3AVIVNE 4% Yol $£H1 Y.

ol AAEL FANM &3 AH4H 1 & WFEAY €A 2 ethanol,
acetone, xylene ¥ dimethylsulfoxide(DMSO)& 38t} o] =L @77+ 9
AR UGS FRo] =EANZ F, 29k AEE Fute] S #F L TEWL
st LDFE o83t 33, vlmsi,



I, 97d4¢ 2 BH

1. 4+ g4

5 A A d@ol gle AT A FAH(AH X 254-314) 9
718 (albino hartley strain, female, 300-400gm)& Ao 2 stQtt. &
AdTE TL EF AN A3t FY FioAM APt

2. 84 AF '

A€ 43 FokAM &3 ALgH T U+ alcholF ethanol(99.9%,
Carlo Erba Co.), ketonef<l acetone(99.5%, Merck), aromatic
hydrocarbon#¢l xylene(97%, Tedia), 71€} To] &5A o8 L2 AL
H 3 e dimethylsulfoxide(DMSO, 99.9%, Sigma)& A sl ¥)mstY
o

3. A7 Uy
7h HE

A dEE T3] AA F ZIUYe] YEF gAY EH Fg AL A
3 8. 71U elE 9949 ethanol, acetone, DMSO, xylened AM23%
2, A9 Z-9E ethanol, acetone® xylene 99 & A} &3¢ DMSOE
IR ATl A T5%2 NN AgaATt. 47 Z SAES A
12mm =719l ¥ Finn chamber on scanpor tape(Epitest, Helsinki,
Finland) 98] o§3#4=x]o] 504 4 Hol=d F LY} ANE o) HXE 8lxn
128 Fol AAE & A< BFAT. 71UGL vjRe € animal
clipper(Thrive, Japan), styler shaper(Oster, USA)$} electric-shaver
(Philips) 2 AMAY o+ EAES 158 LT ¥ A3us-2 FIAY. o
Z8o2 FHAATE FFso vm FFSUTG.

. 53 8y
AXE AAStL 58 F5¥H 20%, 358, 508, 70, 90%, 1208 %
A FAFEE §UAo2 BFAH D ¥ A44 34717 (TEWLH LDF)E o
— 66—



g5t £A9) AZEE AU
el §4F FF L bl 48A R U
! no erythema.
: slightly erythema, either spotting or diffuse.

: moderate, uniform erythema.

w N = O

. intense redness.

EoXe £EFY FEE £X2 Yehdlo] 33 4 3le TEWLY &
Aol Evaporimeter(EP1, Servo Med, Stockholm, Sweden)& AM8-331
. AP FN9 olFe] gl ARl e WAlA AlPstHn dulLEE
22-25°C, AUNEEE 30-60% WA APt 4¥A AAe =4 4H
oA 0¥ A= &4 98 =&8n ¢FE ARed 71Ug e AN (30mg/
kg) & 2F8o dFAZ b Aol dA=F AT FFA FL FHE 30
23 ZF s BB FAE AU .

EAAQ dF9 W3E 233t LDFol+ Periflux Pf2 laser doppler
flowmeter(Perimed, Stockholm, Sweden)$} & 44| Z}(standard probe,
straight head probe: PF 103)& A&-3tx, E3A & 4ub& WA 517 9
3t ¥ Hlo]Z(No. 2181, 3M, USA)7I ¥Fd Zelrg a3 HE o] 8319
2448 238 F 233HT. 3FA gaind 1022 Ao TEWLE &%
g F APt

2. BA % 33

AU 2 AR 23 Byt A50], TEWL, LDF9 3& ¥ ¥
Azt 2 gAY AT wgFAaE a9 ¥ metd k. Wilcoxon rank sum
testZ S A AU,




1. 7Ivg =9

h2To 2 AME3 A2 2 d4=9) 7+zte] &4 (ethanol, acetone, DMSO,
xylene) & 7119 v fo] 15¥3F X F Algto] @& 22 ukgo A7E
Wt 230], TEWL, LDF Wyog £33l Z2¥a HF e A&8d
Table 1, Fig.1A, Fig.2A € Fig.3A9] &40 & A|zhd ¥lg AnE A
o}

Ethanol® acetone& &0 2 A4 Al A9} vl 2ngle
2ol & BolA gFsirt.

DMSO$} xylene2 71U 9] uf¥o)] 1587 AXF Fo] HEE A AF
oS 5% F9 T ~3ole &2 3+£0.00, 3+0.00904 120% Fole
0.83+£0.41, 1.83+0.75% 3 EHU}. TEWLS o[£ XM IS
AAG o5 58 F9o FFHX7 42 71+£21.70, 19+5.8200A4 1208 Fo&
10.5+3.83, 5.5+3.212 HXHAAN(SIH: g/m?/h). LDFE ol &% E3 ]
ANE AEE AAT 95 58 F9 23X/ 47 45+12.70, 77+11.70904
120% #ol& 36+3.90, 39.17+11.532.2 3EHJYH(Z9: arbitrary

unit).

2.4 =Y

ETe g AHEd Bl Fdsst dzte] &4 (ethanol, acetone,
75%DMSO, xylene)& B 49| wio] 1283 X F Ao @& =
= Whge] AVE Wt A50], TEWL, LDF9 o2 Z24sld zZ72da o
T & &3l Table 2, Fig.1B, Fig.2B ¥ Fig.3B9 €A ut& A|7hd wtg
A7AE dA.

Ethanol#} acetone® HZ 22 ALSF A2 4G5 9} vlwslo oujgle
Apol & HolA it

75%DMSO% xylened /4 4] o 1283 HXF Fo JXE
AAZ oh& 58 Fo T 230l ZZ 2.5+0.55, 2.7£0.52614 120%
Fole 0.17£0.41, 0£0.002.2 3 EHIIT}H TEWLE o] &3 2FH A&
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75%DMSO= HEE AAT oS 58 Fo 23X7} 63+£25.89014 1208 F-
e 14.67+15.872 3 EHA I xylened A$LE tl=Fo vldd ongie
RSHE Bolx] 43ttt LDF& o83 EHcME HEE AAD g 58 39
FBA7F Zk2t 51+13.70, 76+14.30°014 1208 Ede 21.17+8.11,
3.17£0.982 3 EHU}.
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control (N.S)
ethanol

acetone
100% DMSO

xylene

0 5 20 35 50 70 90 120

Post exposure time (min)

control (N.S)

ethanol
acetone
75% DMSO
xylene
v T . T . —
0 5 20 35 50 70 90 120
B Post exposure time (min)

Fig. 1. Median values of visual grading of erythema induced by
several solvents on guinea pig(A) and human(B) skin.



Changes in evaporation unit

80 1
y —a— control (N.S)
60 —&—— ethanol
—8&—— acetone:
—o—— 100% DMSO
40 xylene

20 4

O 5 20 35 50 70 90 120

A . Post exposure time (min)

Changes in evaporation unit

80
—a—— control (N.S)
60 1 —— ethanol
——8—— acetone
40 4 75% DMSO

xylene

20 -

v T T T L T
0 5 20 35 50 70 90 120

B Post exposure time (min)

Fig. 2. Median values of evaporation unit induced by
several solvents on guinea pig(A) and human(B) skin.
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Change in perfusion units

100 ——a— control (N.S)
—e&—— ethanal
80 ——8— acetone
—o—— 100% DMSO
60 + —8— xylene

0 5 20 35 50 70 90 120 .

Post exposure time (min)

Changes in perfusion unit

80 control (N.S)
ethanol
acetone

60 ~ 75% DMSO
xylene

40 -

20 ~

0 1 v 1 M 1 ¥ ! v
0 5 20 35 50 70 90 120
B Post exposure time (min)

Fig. 8. Median values of perfusion unit induced by
several solvents on guinea pig(A) and human(B) skin.
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calvarE AU A8 28AQA RIAAI #F1A AA kol F &G
EAE oy, B3 dAd =25 4 N9 FL ¥ o HYA
nAge] dAUITE B AYY A@d vistd BE Ao J4AG. HY4 o
waste dANiTsl £ 2 olUe 224 F39 FHQo] Hug g 3
oNE & A& 247t A3 gt

SAE 99t A4 A8 FHAM BEASA AeHE EAE A
o3 M RAge ¢ Bad ostd YA ARAge 6-20%8 AA 3 A
£AE HJQE, v A, &7 58 FAGEA AUZA AALHE, T Yo 1Y
A4 $A9 &4, =go] ZY, I8 Ax, A= silk AX, AFAY ARAE A
Z, 7180l g8 59 2282 dg 203 U, ol T &Ad 2% Y &
Ao BE AF 92 gG (irritant dermatitis) 22 &eA o dFE 718
oste] g Ao PYAEG 3 LA F{He gt f R4 v e A=}
tt2n AgAM ALgste B2 SAE B SAonE AN &9 J1AE 4
Z37le o Ut 22 ATl gA Ut F A¥Hez & F471
A Fe SAE] FF7 AHE ARG g &4 F8ol AN, HF A=
o] B HTH] & Aol ¥ ARG WY &4 Fgo] § A3°, B2 &4

A 4oz HRd &4 oprldtke A° Folth. o7 SA0 T AF

- £ AEE goliE vE AA 9 R mdo] JF e ol HAH A

gollE olgl ol Ui, 53] &4l Folle 4ol st 3 Fo @rINx =23}
71 A& A= Ut depy AAFR FE 2o Jdol adin] & AP dMEe
vlmA Aol wiet FARG T2 F A wge Boln &3t tF7lqd &
olg AU AHE3te] A e] LA o] o ¥ F AR vLSAT
AAAA AFEAS] FFe i g F=E FFste PP EE HX
Aol d 2gkn, A5 e d2AU FFEE AHSq o, o
Wi o 2 AF B g vy wige ¥y FAF] &35 g¥-9 {3V
2 dehdy ole dAFHo2e Fute ¥H2 Yedd. o[k FFolu B
o] ¥4 T AFEAC wetA g wgol yed oy & d7ode 44
Hoz vk vrguh-g st 2y ol 44AQA Hrtde FFAY &



e 9 38, F89 222" € 47 diide] 9B a So] X} §&e nH
A= AAgo] Hold FUe EAAH Y.

et HZoE ol WY wge AEE AT¢H oz FAstsde Y
L2 o8 AE FTHAA FH7IIE o] 8% Wio] $8H 7 Y. =, EH A
o FESY FEE $XE Yehlo] 23 ¥ 4 SlE Transepidermal water
loss(TEWL)®®, Avjuje] 454 Aslo] & Y79 W38 248 Laser
doppler flowmetry(LDF)!°, $ulo] 2] m] B Me] W E 432 Jehje
Chromameter', W2}€ f %o £HE 2398 Algstd Z2HstE 289 o
T FFY? Fol Rej: k. B AFAXNE o]FdM TEWLS LDF, 1
23 dEHe g T 23018 24 WYoz og3gy).

TEWLE 3% A3 38 7] Alole] $£8-57] AAIEE 2424 2
At Euo|Me FEFL FEE A E 71Tt ofg] uE TEWLS
7t U5 A &3l o ngue] oks} Alo| el A THAE F B9
FRALUE, 4 Z9 At 2710 dehde 2434 fRgee Y 2
€ TEWLS FF o] W23 dUsA 9@ = ggo] A qUr}s,

LDFE €98 #olAZREH UYoe 23U o] 238ld ol YT
o 79 S8 A nA FF AHE 23Y & Y& 71 FolT. o= &
dHo2 FFo] o2 vk HB AT whol} FIEAY wee] HPA H}
Soll o]-&Hx gl s1e

2 AT E TN &3] AHLHT e UEAHY A2 alchol §9
ethanol, ketone® ¢l acetone, aromatic hydrocarbon§¢! xylene, 71€-Z 0]
F3AA 42 $=2 AHEHT 30E dimethylsulfoxide(DMSO)E HA 83 o
Y AFEE WII% AA L FF 2L CIUY) o =22 F 2Fs |

€A% ethanols acetone® TEWLS LDF, 2alm AR oz Fuk ~
S8 SHH A3} =Tz ALH A Ad5s vlasted golg xjolg u
olA] gkskrt. é ethanol® acetone? LFE=YX AT @779 xE2E 24
H0E A3 AR e A2 YZEy. DMSOE d8Al, accelerant 59|
Ay §x2 2olugde EAZN By A3 &4 doyle Ho| & SR
A2 2 AFANE 71U GH Ao MR RTo 4t vk W TEWLE
7t W7 AR $718 4ot Xylened B2 4 59 7|Hdo 2 widg
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e BRQe Josle A2 A8 D BAGoA BHAGA 2o] -
3, 2EES xyleneo] &Y ¥ WEA S=7 24 RuE U2,
FolME 9 2 9 Wi 718 do@ o TEWLY ougle Hshe
B gkt

B AT 23 71Uge] gAe) g MRukee AN Rutes vmA
FAPSHA Vet oy Q1A S Fol A xyleneo] thE 3 Eulkgo] ylUHe AL
o B2 A UEhd e =2l #37) WEoE e adn IHo T
2l 3 ®¥e] £42 oA sre Pou g oksiAl7E DMSO 5o 444
¢ ¥ AF=o] Prlde TEWLY o] ol wrgos Mzen Juln
22 W keg dodle fAdE LDF/I E€0] HE 7|72 yzdn,

ARAEL HYF Sl MZo] ALHT BYglol 27tslE Aolet SRS
ol ¥ vl SASE YIt ¥ ¢ Ak 4Y 2d2A AUFge] HR my @
TEWLZ LDF 59| ¥ A& e 0|88 Aud 23 uyol 54 € 4 3l
8 49 AT £ AT E nFE §AE Bz N W2 F
HRole] A3 L B g ALY, Fo2 Ao SAS U2 2
AR Fe] H% W3tE Bt 47 5o Wastedn 2o

ke B A&

A )



V.3 &

FAANA E3] ALEH I = HEAQA LA 24 ethanol, acetone,
xylene® dimethylsulfoxide(DMSQO)E& A&F &1, o]&& @71zt 7lvyg €
Ao X AQE AlPstd 2 W1-ge] 2718 i 239, TEWLH LDFE ©]
£, 3% g3 22 AHE Ao

1. dx2Foz AL A2l4 g9 €4 5 ethanol, acetone2 UAA 2
7MUY 25A Z 230, FEY £¥24, TEWLS LDFE o] &% &%
A7 AE A Ko HSE Holx gt

2. 71U g 9] ul¥d) 99.9%DMSOE 1587 AXE Fo] HEE AAT
o3 58 Fof Fuk 250l 31£0.00001A4 1208 Fole 0.83+0.412 &3 H
At TEWLE o] &3 SFoMe 58 Fo 2FA7t 71+21.709404 1208 F
o= 10.5+3.83% 3 EHUTH LDFE o843 &3 & 58 F9 FFAL
45+12.70°14 120% FolE 36+3.9002 FHEHAU.

3. 71U g 9] wjiol 97%xylened 15%3 AES JFo AXE AAT ¢
& 5% Fo| W 230l 3+0.00004 1208 Fole 1.83+0.752 FFHA
o}, TEWLE o] &% SFME 5% Fo A7t 19+£5.82914 1208 3l
t 5.5+3.212 EHJ. LDFE 0|88 FZ A& 58 Fo FHF A7}
77+11.70914 1208 FolE 39.17+11.5322 3 EIA.

4. BN v R 75%DMSOE 1283 HEE Fo]l HEE AAT o
& 5% ¥ It 230lE 2.5+0.5594 120% FollE 0.17+0.412 &3 H
Atk TEWLE o] &3 ZFFM e 5% Fo X7} 63+25.8004 1208 ¥
e 14.67+£15.872 3 EEH . LDFE o] &% &3l E 58 F9 53X
7} 51+£13.70904 1208 Fole 21.17+8.112 3 HUT.

5. B3A9] iRl 97%xylene& 1283t HXF Fo] X E AAZ G
5% Fol &k 230lE 2.740.529014 1208 Felle 0+£0.0022 3 &5}
th. TEWLE ©]43% SH M d2Td v5tq ongles ¥sE Bolx] 3k
th. LDF& &% &AM e 5% F9 SHX7} 76+14.30004 120% Fo
£ 3.17+£0.982 3EHUY.
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