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ABSTRACT

The in Vitro chemosensitivity of fibroblast cell strains was determined using a

semiautomated tetrazolium —based colorimetric assay(MTT assay) to 16 cosmetic

materials.

This assay is useful method to evaluate toxic effects of the chemicals. From assay
results, we determined that the preservatives are more toxic than moisteurizers. The
chemicals in the same group have a different toxicity. That is, in preservatives,
Germall —115 is more toxic than Danisol —M, —P, and in surfactant, sodium lauryl
sulfate than ‘Myrj 52, and in moisteurizers, 1, 3—butylene glycol is more safe than

the others.
When the results from this assay for preservatives were compared with patch test

results, good correlation was observed.
Forthemore, this assay method can be used together with patch test for the evaluation

of the chemical toxicity, particularly in cosmetic field.
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548 428 9okl ofel 343 2403} bio-productse| A4S HrlEhe o ze
A4 elol =} 2Al &3 o] v 4 gleh 1) Doubling time : exponen-
tial growthe] AH4-2 cell death ¢} mAslm g, 2) Labeling index : ch-
emical o]} protein o labeling3dje], olw] intact cellu} labeling it}
3) Dye exclusion : cell membrane4]-¥2] indicator 24 dye & o|&, 4)
51cr release : cellular proteind] s A &= radioactive chromate
7t Axep 4o g QE] wWESE g FA ks wWielrh( Finlay, 1986 ),

oj4tel v E2 25 UEd =Y AL Az glovy & T4 colorimetr-
ic assay?] &0 2 tetrazolium saltgl MTT ( 3-(4,5-dimethyl thia-
zol-2-y1l)-2 ,5-diphenyl tetrazolium bromide )& «}&3le A& 3435}
fch MTTE <}83F chemosensitivity assay+ &) de| nuslxz glod, 3
Zolle AFNAE wo] AHEHIL 3l Wiolcf,

o] ulyjel fj+ tetrazolium salts]l MTTr} mitochondrial succinate
dehydrogenasesd)] 2js] purple colored product ( formazan )& #HAst=
F4% o] &3 Holn, o|d o] ¥ I okl A Rl 4wt WPEE Y4®l fo-
rmazane] ok FASHE Al ol ulw| A =}, Z2E|3 serumyo]x o] enzyme
2 FAER] ¢foww 4 %] surival s proliferation assayd] 48" = 9
t} o]2 g 5A4L o]&3l Mosmann( 1983 )-& T-cell growth factor ¢ ly-
mphotoxin-$ detectionsdlid] glej4 w21 71d 3 assayurd]S sust + g
siot

aivh o] uig -2 il o2 sensitivityel] Qle]l4 3H-thymidine uptaken}
Hy el "ojzlen, 3]Ze] Denizot(1986) 5ol 28] A Eo] - Hx M= se-
nsitivity & Z7p4]7la, reliability & v ZypAa 4+ dgicl

€ o Toll4w MIT assay & o]&3te] #AFo e A5z gl & 849 o
HEE Audle A% 54 ( cytotoxicity )& zx}slg o, ojw target cell =
€ 3§ 239 A¥-EE RSl fibroblast & Fel, kst AH83H3ic,
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. A4 & 92 %4

1. Cell Strains

Cell -2 g3 zAd| wo| Zalsle fibroblast & o]43}glen, o] fibrobla-
st o]u] 2+ Ueizl trypsinization method ( Freshney, 1983 Yol o3 3
B ozxowdg Hels g} olw| <8 cell strain 2 adult mouse skinxz}
adult human foreskinoj4 odojz oo, A& 285 4 £+ culture o o
A 10-15 el o2& Al E£5 of-gaHglct,

cell strain& % 10% horse serum,penicillin, streptomycing ¥
§+éF Eagle’s Minimum essential Medium ( EMEM  Gibco )| 4 ufckslgict
o|®] exponentially growing cultures« 5%, CO, ,37C humidified in-

cubator o) 4 ufokstgct

2. 96 —~well plate microculture

T-75 tissue culture flask ( Falcon )o|4 ujoks]

L8

cells2 0.05% tr-~
ypsin-EDTA ( Gibco ) & Hejsle] flask 23] wo]dF HBSSo|4 d4lielE
%3}e] washingdlz 2e&F 10% FBS-DMEMo=z 2X 10*/mlyx2 2245 o] we-
11& 200uly seedings}glc)

3. MIT solution

MTT ( 3-(4,5-dimethyl thiazol-2-yl)-2,5-diphenyl tetrazolium
bromide )& Sigma ( cat.no.M2128 )o|4 F9élgct, Solution-g phosp-
hate-buffered salineec|4 5mg.ml stocke® Az 5glos, o stocke
4T ,darkelq 2% oj4 nasx] Hech

A}gAel] 0.22um membrane filter ® filtrationsled ojn] HAHH S+

blue formazan product £ #A 3tz media 2 1lmg,/ml=E 343l A&7}
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4. MIT assay

5X%¥5¢ chemical solutiono|u} PBSE 7z welle] 50ul+4 Hrldkw 5X
serial dilutione® 4§ $=& A2 3} o|s] chemical solution FE+
odju) el assayel] ojd] A= CIg ( 50% inhibition concentration ) sp-
ang 3-5log ¥E® coverd 4 =R chemical & 7z FxHE 879 well
ol Mg gt 2ElZ U4 72hrsuforg ¥ 3 Fulxl MTT solution-g 50uly(MTT
0.05mg ) &+ welled] Bldk 37C, 5% CO, incubatore]4 4hrs HX inc-
ubation g 43§k} c}gd] platey plate holdero]4 10min EaF 450964
fAl e dtn mediay 7 wello] 30ul 5 dr]m aspiration Er} of= we-

119] ulebol] 4 formazan crystaloe] ZE x| YEF Fojgic}

Mediay} aspiration¥ welle] dimethyl sulfoxide ( DMSO, Shinyo
Pure chem.Co,) & 150ul4 7z wellos] H»}slm formazan crystal e} so-
lubilize 5 5% plate§ ¢ Zoz 5% A&t 283 44 34 dehd A=Y
& scanning multiwell spectrometer ( Microplate reader ,Bio-tek EL
-310 ) el]l4 reading g}, olw] dojx] ®E datat 7 columne] well o 34
Fo2 Jeho, positive control 2 mediad] chemicale} z|gle] wolAS

o}5hw, negative cortrole AlEgl] mediant ghe F& AHSKEL

S5.ME =M AS bHim

CIso Valuel: 5% 2 o]z absorbance graphed|4 high absorbance
€ 50 %R FA&ATlE FER Yo, ojd o] I toxic effects} Role X
wejel 7 Zhll & @ile H=ol|tl aelm® Ay(high absorbance value ) ¢}
A_(low absorbance value ) 2| | & %3+ absorbance 3 ( Ay)e} 2 ch-
emical &) curve ¢} sl FX bl &) F3oh

6. Chemical solution® preparation

AH45E chemical & 9¥x o2 ®Fo| Sojok kxm, 34 wW4e] stock sol-
ution o uwkge] ek A" YA A 9% E 3X stock oz &3t 200
ule] mediae] 100ule] chemical solution-$ s} g%, sequantial di-
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lution & 3l A} =iz vgAle 2% 100%E 5X stockes 44
3hoi 200ule] mediao] 50ule] solutiong s} §% serial dilutiong 3}
o 54& z4Mskglcl. Dyeeo| -9 ¥ 1,000 4% §4g sEdl «&3im
2, o]AL 100 %z} »}A3lx 5X serial dilution$ 3l AysIHc) WA =
1 %5 2X stock o s}83}le 2X serial dilutionsigc}

m. 2 o}

1. M2} 2 absorbance Al0|2] ZtA|

2X 10* /welle] cellg 2X serial dilutionsjd 96 well plateed] see-
ding &%, 4hrs incubationsli v+ MTT E A wjste] Z+ welle] absorbance

Z 2438 gdet (29 1), A 4 x59 absorbance = 4tdds] -2 correlat-

iong BMolFuh(r=0.998 ),
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2. AH BMHS ME =M S3}

Myrj 52 ( Polyoxyethylene 40 stearate ), Arlacel 83 ( Sorbitan Se-
squioleate ), Tween 60 ( Polysorbate 60 ) =} Z#3 detergent & 3
%z Sodium lauryl sulfate (SLS )& Z4F}HL

Absorbance

0.4

03 -

02k Nt I R

0.0
0.001

Concentration(log %)

—— Myrj 52 —— QLS —¥—  Arlacel 83 8- Tween 60

—#— Medla control
2% 2, Mouse fibroblastol cjg Ald B4Ae Ax 54 a5}
Asle 28 2614 & whe} zro] SLSy} 0.004 %4 Ee] & w4 Fe S4E

& Mo|r] Azl 0.015 %ol full toxic effect-g Ralel uledol] Myrj
529] ASE 0.33 %ol A¥E] S4E3E Holz 3} olite] AAE VEoR Hhetst

4 g9lou}, ®A SLSE #estm vulx Aw BYAs} 7 23pFEA AHEEE FEUt
Ao 0.5-1.5%2 343 ArtEoe] AHEHuE 3| TEH3E o bases]
gatoz ztze] B4aaE givkn TE F govh AR EfEH HHE \*o}%

{Lp R L uWit H15M (1989) (42)



3. 25N MZE =4 o

Z415l &3¢ Polyethylene glycol-1500,1,2-prapylene glycol,1i,3-bu-
tylene glycol Maltitol ,Glycerine ° g o]|&2] 54 T3e ?]31 2 o

Ebdet (2% 3 ), o|§% Maltitols} glycerine 2 A9l 22 54 #3g 73

2od PEG7E 42 A F4ol sle Asw vk

Absorbance
04 TTT T T T T e e
0.1 -
0.0 L 1 - 1
0.02 0.2 2 20 200
Concentration(log%)
= PEG -+- 1,3—-BG -%— Maltital —8- Glycerine
—*-- Media - 1,2 —PG

1% 3, Mouse fibroblaste] g vgAle] A2 54 f3)

4. Dye2| MZ =S4 &1}

Dyeo] FH& o7zt dov & Aol e sAFAA T2 A& = Br-
illiant blue FCF ( Blue #1 CTAF ), Fast acid magneta ( Red # 33/
CTAF ), Tatrazine ( Yellow # 4 /CTAF ), Sunset yellow FCF ( Yellow

#5/CTAF ) & zA8kdeb (29 4),
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N N
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4. UEHS HME SA 53}

ZAHgl 9Ale 3%-F=2 hydroxy benzoic acid A%<l Danisol-Ms} Dan-
is0l-P-& ¥|®3}ed imidazolidinyl urea#| &2 Germall-115& =3¢t 2
Ao (29 5) Germalle] S4o] che 5 S5 ulate WAl FobAl vhehgeh,
] Eo] 2 Z7xje] 442 mousee] fibroblast& wj4lo g she] AFP sk A|ul, upi
He] 749 Fulx human fibroblasted] dis] 4% ZAp3ke] B ghch
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A= (2y 6 ) mouse fibroblaste] Aol ¥ zbols} gt 28z, mo-
use fibroblastel] a4 3 3 xZ7}x]2] A3= human fibroblastdlx 2
W2 AgE BIY + % Aold,

5. Clgy Value 8|

245 chemicale] CIg gt ctheel 197,80 vehiglel $4L ulast §of
T F CIgp gle] & lower toxic group s} CIg, gho] & higher toxic gr-
oupo® FEshe] vhehy ek,

Germall- E4o| #led Zslx 1,3-butylene glycol o] S4jo] 7} oFél

A e,

Cso( %)
0.10 -‘

0.08 L

- B om

004 -

0.0‘: b

N SLS Tween60 Danisol~P  Danisol—M Germall

N 7

:
\
\

oy 7, AIZ7R F4}x chemicals 2] CI;, value, (High toxic group)

ERESATE MR 4L 159 (1989) (46)



Cal®)

15

10+
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V. E =

$s] sz e MIT chemical & o] &% 541o] 24 waie 4 izl Azbet
gt A4S Bo|x Slv), Alw FAAe] AE5AHE 4w SLSyF F4o| sl
2 Myrj 527b ehiAle® vehbedl olde SLSEeled AW $9le Myr)

525 vl o4 An ByAlelr] dEql AL Weiuch G SLSE AUT  uix
A BgAe] o] 4wl & FEal 0.015%A 0.33% W ol 4 BF %
4 E5E wol7l Akt o] Fel A-4H WL emulsiong zhEol el el
o) A4 FEal 0.5-1.5 %ol Ao F4aze F4€ 5 o o7l 54 &3
s} cell cultures] Meislo] chemicalo] 4 Ao} A&slE 7ok si¥e] =
25 o] 382 B3 FEEol dEbbe A4 Sel YA S4 AFHE Bolk FEE 2
ol Bl ajmz B o7 Az Helsl 7 chemicalel AHAgl 54 73}
2 el o] Assh In Vivoe] A4 Hsi4t 1 chemicale] §4sb o]l
wg 35§, HelsE baseg] ] So] me o] In Vivoel AxE «4lsledo} &
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Rolet,
Dyee| ZA$& Azl FEol4 A H4o] glgles], microplate reader o 4
234 A dyedl| ofs} Yo FF7b dolvt Al A4ddt variatione] 3lgicg
o] AL welle] gl mediaeo] kg HAR FHA&A|7|BE oL AHE FHo| 7h53dlc,
w2Ale] A E 54 vlad4E Danisol-Ps} Danisol-Me| S4o| Al ul%atg
oo Germall-1157} Aedgt =4 F3& veolfF¢cp 28jxn human fibroblast
2 target cell 2 3} 4 ¥ =42 89S =, du= mouse fibroblaste] A
3} dxFd, SAHEFAs AAs e FEE o7 ohEA] vepdel, £3 In Vivodl4 pa-
tch test& & Ao}l vlwstd Bgtgad 0.5 %ol e ¥ S4A347F vdeptA &
o1 1~2 %4+ Germallul =4 F3s} o|glch o|= Danisol-M3z} —Pe2] 7
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ol4re] A= In Vitrost In Vivos Aabr} 3¢ SEolde dalehx 2eg
BedFc} o|AL Fohx] ol 2 Ade 4+ vl AL Germalle) AlE 54 &3t
of 24 lztel stol Aol s|AFem 4 mch %, Germall & g  Abeol
A B3 5ol formaling 3 AstE=d], olw] cell cultured| *z| g & 5
Tl 4= RE Germallo] formalinoz wH3Elsgcly 8 = 3oy squa-
laneojy} t}2 o0il base A4 & ¥ EFxo42 formalineze]
sl7b o Hul o] RolA 4 EA Fuzt x| A I vlwH A gdch FHAE
£ patch test ytylo] Y FxRl A2 F4 Aol & TH3E sYo| cell cu-
ltureel A2 54 g3 TE FHuch dojz|7] o Folztn Y2 5 gl As2e
Soba ol BT A" 4 U Holrh

of4te] 4358 CIz valuez wiad AE wg thE groupel ¥s ukyAle) 4
2 54 azrt Aska Al 4R SLSrE A4Skl Mole upHlEL AMHor W

< =4 Zvbs 2ol
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