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Latex <)

2719 HIE 9

(139

S 44 B4

g3ojoldoy, $Fdda WaARnd®, 55 EﬂLil*l FHAR*

w537

YR 1

1979 Nutter’7} 448 TEFL] U
7@ AE e oH Fed 1RFH
o i Igk vl ¥rgo=z dHEY|Y ¥
4, 71BA A, olldYAl2 Fol LU
= %e 5l ek

HZ AIDSY FZFoz2 Fe§ ILFEFLY
Abgo] Z7sEA latex YH 2717 EAI7)
1 9len, 53 ol e TFYUE B
o] Alg3tE WY BAR(YAL TBAL, HF
o]£%F A, DEAF ANITEXAA WET}
'3, &% "*%— D FER7o|Y 7]E latexd
& AFo2 Y, ¢, AEAY F AW
<l o}ur%i%/\léﬂ AT E g2 27t
Jort o7 old uig @eAFHelut A W
ol mlEFF Aot ool AFAE FZY
Fed 1FFRNN FEEHE S8A F9 A
%9 ol9] BAd st dFstnA AL,
latex glove extract®& o}&3ta] Tzt
o 2R St TEAe AFFE e
2 HRERAIEE AAEAY

FAQLN 0T AdA] FPAY {EE

285K, C. Cheng*- =

¥

1) Latex &Y

e ¢4 1 »7(Carneal Interprises,
Thailand) €& 1-2cm?¢) 372 A=31 100ml
2] PBS buffer(pH 7.4} @7} 37ColAl 30
B 5 AL F, nA] 4TCoA 12X
otk RHE Fo|7]l A dAE FEI=
(lyophilization)¥ %, 4°ColA PBS buffer
(pH 7.4)& ©<l838t9 %43z d4&e
(2500rpm, 10¥)3e 2 F2gutg oA &
Adzssd.

2) ci@ et

lyophilized extract& 300 2] PBS bufferol
Q0 X, AEP ol 10048 ¥ H7]q
5mle] Bio-Rad @93 Z&3E A|¥(Bio-
Rad Laboratories, Richmond, CA, USA)& 4%
qich.

10% ¥ spectrophotometer(Beckman, USA)
& |43 595nmolA FF=(OD)& 573
3ttt BF Ao 2+ bovine serum albumin
(Sigma chemical company, St. Louis, MO,
USA) & AI8-3ch Al o2 A AFY
448 TZ}7HE cornstarch powdere] %
o foste @¥d FRFE& FHYAT
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3) SDS -polyacylamide gel 7 |YHE

15% SDS -polyacylamide gelol] lyophilized
extract(Carneal Interprises, Thailand)# load-
ing3tx HA719F3td ol& 43t latex
q ¢#Earrt e AFRE &3 whddx
g 2717 Ut Fol ALsd, IRy
HAMS- "y Ajef(Bayer corporation, Spo-
kane, WA, USA)E PBS buffer& o]&3ld
FHt1 FHAZE F Y] 15% SDS-
polyacylamide geldl| loading3lx A7 g E3lo
latex extracte} B3Pt = 15% SDS-
polyacylamide gel4tdl vtelt o8 bandr} &
9347, FUuYANE PRI A8
Fuchsin -sulfite <94 (Schiff’ reagent, Sigma
chemical Co.) & A A8t%H.

4) Latex TREIXAIY

dddTgE FEEYd 2R3 st T
ZALeE AFo 358 E HYLE latex FHE
719 A FEAME ZF3A Bz, FoI& &
o] latex HFEAAEE HA AU, &3]
AEHA B8R A, AUR, JIE ARUEH
A 3719 AE AN AR, $o
AFA7re] latex extract® 0.9% NaCl, 0.03
% human serum albumin, 0.4% phenol &< o
2 1:10(w/vo) 7] 3 Ast1 HE¥E7 50
%EA BFE AP E FoPE F(1:20, w
/vol), 0.2/m filter & E3}8F L4 & 1:200, 1:
2000, 1:20,000, 1:200,0007}=x] HxtH ez 3
Aol HRUANYE AT ARES
A 27) $E8 ShjERA28E T 9
& latex L =27 WYl Ye A 1t
200,0002 2 3t3, 2 oj9]e] Apg2 1:20,000
RE YHoz NYSHA.

=

1) A FEAAL

Blank, bovine serum albumin(0.2mg/ml, 0.
4mg/ml. 0.6mg/ml, 0.8mg/ml, 1mg/ml) zZZ
9 ¥ FAY=# ¢, y=085x + 0.142
(v: #3235, x:e¥@dsz)ge T4& €9
o2 HAlqA BHE Fed DEF i€
Gy FHEE A3 olde ¥ AHE
&2 t}(Table 1).

Table 1. The protein levels of latex gloves
from different manufacturers.

Cornstarch Protein concen-

Company Powder tration(mg/ml)

Carneal Interprises

+ 1.13
(Thailand)
Kendall(Malaysia) + 1.01
Baxter(USA) + 0.10
Star Line(USA) + 0.12
HPI Incorporated
+ .1
(USA) 018
CT International
. - 0.35
(Malaysia)
General Medical Corp.
0.17
(USA)
Micro+flex(USA) - No protein

Table 194 BH ©¥de] A HEHA
UL Ted LFAEEH 1.13mg/mle] HE
2 ZA7A wE ALY AFo| vt GdgE &
WA oko] L}$tom, cornstarch powder7} g1
= Fef ITRAA g He] A HEH
T A%E 2AFUh

2) SDS -polyacrylamide ge! F7 |9 &

lyophilized extract& 15% SDS -polyacryl-
amide gelol loadingdtn HA7|9EF Ao
latex ¢ AL F=2 oF 10kd ] 3}, 14kd,
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Latex glove extract

97.4 KD "
63.0 KD — -
43.0KD - o
29.0KD _
. i -
18.4 KD
- e
14.3 KD
e 4 -

Fig. 1 SDS-polyacyrlamide gel electrophoresis
for latex glove extract.

Latex glove & Banana extracts

A B
s7.4kn B =
68.0 KD
e

43.0kD '®
29.0 KD == -
18.4KD of -
143 KD - a

W

A: Banana extract
B: Latex glowve extract

Fig. 2 SDS-polyacrylamide gel electrophoresis
for banana and latex glove extract.

29kdo| A Jelten 19 719 AL band
7} bt (Fig. 1).

283 15% SDS-polyacrylamide geld] 1}
bt o] band’} @ AUA] FEPFAA &
FE317] 98 Fuchsin-sulfite I8 d EA4
& AN ged dde] HA . =R
latexe} mapgkgo] Aok &R wht ex-
tractd &4 TEAY extracte} FAJ9 15
% SDS -polyacrylamide geldl] loading® 7]
4§3td vmsiged ebd bandgd HE
Fe& BAFAA(Fig. 2).

3) 3! AM(questionnaires) e} E|FctXAIAIY

ggetn By 2RI HFY 20
g3 FEPd 2F3E A3AF 1588 A
o2 AALE A¥YPEH, HHdd 5T HF
71Zbe AZYrt 3.9d, TIAPE 13490
2 AAA B1A AR M Fed LT
Ae AHgAlY FAe]l Aok digd AR
2% 6W(AFY 39, ;AL 37)olA=H
o]% 3Wo] ¥ =74 AL Y YU
ZF4ol Yotz $EH AFe 3HF 28 T
&8 ARAL ALgAld FEAQ TRge 3
€& 32932 Urx 135 HEEFE 7t
An YAt FE& DEAY FEAA FA
o] Uk FE EA 3FF 2WL HA
HEA ARgoldz, 19 FFA HR|
BBRAHel == 7]|(focal urticaria)@ Z A3}
At =% g 24 457t g8 Fe 2
B BAA Fed FEE FLo2 I8
Ago) o BAE Ut 2z ARAA B
n HEuEgAALY 3 BHF FEd L
2371 43 #AY AYAA IgE wiAHE
g(gd=714 ug, 71Ex He, ohtdgA
28h8) & MR YE AFE diTh

oh BN~ T HEH F4E M 3
£ Aol gil7ldl BE ARgelA 1:20,000
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FEHE latex HFUEHANE Ao 4
Q1 A% 1:2000, 1:200, 1:207}7) HAxHo=
AAHR A¥3de 29(5.7%)AX FAd v
& BEAFUG. 19L& AFgEA 1:2009
FxolA Fgekg& Jehidded 42714
uj el WHo] UL Fo 8 LFEAZ FHEA
o FRIAFFE 25T UnA 152
Fed oF Z3AGEd 94 1:2009 =
AN Fgetge Jehidin 8 1FEL
ZgAd FEAH FEETS FEAHY F=E7
& 7} 1 UgcH(Table 2).

Table 2. History and skin prick test in health
care workers

Total Resident r&f’:‘;‘i‘i
Subject No. 35 20 15
Age 325 297 36.3
Duration of hospital 3.9 134
employment(years)
Latex related symptoms 6 3 3
Atopy history 3 1 2
Latex skin test positive 2 1 1
&

HAnFEE 1947] FR7135E de o
H1 on eEdde HALFY 99% o]
3 c;] oEURe dFEQ Hevea brasiliensis9)
7Y 94 latex2HE BEAAH, Fa&
DA, YA ES YF, barium enemad-
FtA e, 82 FHAIE (urinary catheter) &9
BgF Wil ojyel, 2xx8E, F, Y
2o olzriztxl g A= gUc.

1979 Nutter"7} 4 FF7d oidt
HEA F= 3 7](contact urticaria) & & 7]
=3 g9ed FEFA YREde Add Fulkkg
o2 latex AA WE L2771 opHn

latex2HH LEAEFE V=& FPAA ¥}
== 38§ A< mercaptobenzothiazole, tetra-
methylthiuram Fo <A RE=Hs Aoz
dHA UG

aAF B2 d7AE] latexof] ¥ IgE ol
A AEA L2714 8, 718A HY, &
H2714 g, ohtdgAla Fof tidty
Basdap . Ao AIDSY FF02 T¢
£ 53] Abgo] 3R] FUHE O] ol2d
@ GH 27V BACE Ha ded, 2 88
olffe LFAL AZFAANA FoE FFA
7171918 crude latex®] A37|t& ©HA7
2 %7] " (steam sterilization) 3P A<
A7l WEolgtn ot

IgE miAA latex @277 & fE=EHE
744 (high risk groups)= ITHEEFF ZF=}9,
ol M3 (Z4r&FH, spine bifida) ¥, WY
ZF2 Feolth. e F(BMAER, meningo-
myelocele) & Z FRISE o|EX{FF R
A latex LEE7|Y WEJ A Eey
latex -specific IgE7} 28-67%9]A LASTR
I olfs FHE 82 FHAE AR vrE " +
=2 latexd] 7Z+&(sensitization)® 7137} &
7] wfEojr}). A o] ¥F: @AM E
latexol] @ ZzE vig oWy H43t4,
latex7} gl LFZZolU 22 JMHE F&
BE AN AHX Fed AMS-3toof HATH
Gold 92 o|#¥FFol} MY 8=27Y
& g 1599 @xolA 1929 F&F o
gz gistd BRusded 2 #4
7 A8 Feg W o] UL latex T
FaAdAE Al 25 Fdoldd. W

222} (health care workers)o]A latex @
27y vixzeE ZAM wE 25-17%7HF
choFgtd| ), Lagier $'9& 24899 &4
3 A latex LH 27| Y FEAE
AEE JYod B3AY 41.1%0t 8 17
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A2 g Sl ok g, 19799
BBANA HEGRHALR AP 219
(10.7%)o1 - FAdolct.

E Yassin 'V o WE ZFA¢
17% A4 DEe&HAT 4o 2 ska, of
g sy FEr]9 FAdo] e Al
A B3 REGEHAPD FHeR UYE 7
o] ¥ I Wol nFEAZY LAl FZFHA
TR, dAd 2%, AA7], ZHY, £
Z% 8, 713 T F4o] FUHE ARIA
YR AA7} ol FHe2 vgith. ' 4
TFollA AEA et TEREEHA &3
3599 WUFAR(FF T3 AF) F
698 (17%)0] LRZZL AEA F44o] Utz
28z, 6% F 29(5.7%)°| latex FFukg
A bl FAolded, 18 nFFF F&4
7HEFol AT tE P FEYYRY
I BEAQ F=27]7 U

Latex #2271 Wz AFAHA F$7t 3
=4, latex 2719 A Fdol AFAQY o}
vygdgaad ¢ ok Ownby 5'2& 19919
barium enema%= % ofbFEA| 271 LAE 6
o] ¥AE B1yPed ZE HAVL latex &
2719 g A" QAL 6% Fol 539
A in vitro ZAHRAST, ELISA) 2 latex —spe-
cfic IgEE FA&3A1, 2F & 3L HFAF
ohtgeA 22 AMgal gt

Latex ¥#27]c AHFA JF 83 oy
2}, TF7IE Fdld FZFe] dojd & Ao
FEd IFFY B FEXLY FHo=
cornstarch powder& E3]=4l, cornstarch
powderztAl= @H A g FHH2 U &7
g 278 doFIR ot latex PHliEg
98 E vehicle2 243, 3 EHF7]IE FHA
gH 278 FE8 & Aok 2AA latex Ll
277} Je AR 5871 QoM s 2
B2ae AMgste Ae, g¥E7A4 ¥4, 7

#x A, ohdHA|2T dold F U7
Fol& 890’9 a3 latexdl F#EY)
7t Al AR uhdd, i, otEstE B 3
Aoz LH27]7F e B4Vt e Ao
A ded?, & dFdqAM shiy
extract®} latex extract® SDS-polyacryl-
amide geldll loading3tT H7|FE&lod vz}
4 13 o ¥ bande] #FE HY
Fo|, o]2{¥ wAHHEL epitoped] F7] Wi€E
o] fAIStY o= oz FPE.
£¢ FDAYAN F<UA=ET FE3E latex
YEeg R AP Ajge giXw, Fe8 1F
37 extract2 FRGAAFEE AP B2
AF7E doprsenB g HYddA o] g-E =
IER7Le 2 Eo] ammoniated latex( ¥
YR latex& M= AE, AFLdH
S8 A7) Hs GEYlE AU o
Bl ¢d=YelE AMAstL pHE F&3}7] H
&l latex extractE FA(dialysis) &t mH
ghg AL o] gE T Ik, latex T F e
e ST o 9% (sensitivity) 7 B 7
Aboltt. Laxenaire $¥& 90799 W 4}
A4 dAez HdEANE =T Yo,
IR LdHE7)7E Avkn B 18Y B
T latex TEEHEHAL FFo|AH(AR =
100%). 22t latex W¥utAA] o8 of
e 2271 dojg & Q7o HReEF
Ale Ha¥E(latex B AFE; <Ing/ml)#
B AlZsjop=| 3, H$o wat “use test”&
e olg¥ £ AT, o F£Ef TFFTL
& 9% Fet Bo M &7 9o &8 F
2 158 ¥4 LFoY F=rivt e &
dolgtn wASL, gl nEFPR ANE
Bl "7t £ulg 9o ¥ 158 Fol B3
o} o] W& vy A} " nF 3L
& AYsi=tpo w2} A7t €8 5 Utk
In vitro A}l RASTe} ELISAE <A A
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AL oy oRlzrt Wr|o®, f2 x93
d F UE latex ¢BE7|E in vitro FA}
o SEY F gitke BAIZE Aok £ A7
ME latex extracte] g2 uUold A|Asln pH
& 33317 A8 FH59n, HENSHAR
UH ¢ H2H37] A8 ARGEHAL
o] H2 =& ohtEE AL HYo] glow
1:200,0000.2 &1 oh}dFA|29] WHo
glew 1:20,0000.2 stHTh

T8 IFFAAAN FEHs SYHoY
g2 Fddle 43 #o|7t AUrh Yung-
inger ¥¥& 71709 F&§& nFARE A}

<d, FEHe 93 F gy dole
438 2po]l§ Ko F9 I, cornstarch pow-
der7} Sl ¥l fle ZFA¥EG 4
%L %ol HAEHAG. =T ‘hypoallergenic’ o]
23 HWrE 24708 mEAZF 117414
ouigle g gEEzdo) st Fd@E 1
FE MM E powderst le LA v
g Fol AEEHAL EFH vt L nFY(an-
esthesia rebreathing bag)dl & AL o] A
EHAG®. & AFAME A3 @¥de] A
257 €2 ZF¥AARE L13mg/mle] HE
2 LA a9 digE 2Ed F:3
cornstarch powder7} ¢l ZEZ7o] Q= A
2t HegsEe @d oFo] worth Latexe
o] ©Eelx B AdR Lofruzt
15% SDS-PAGEZdl yvebd o2 bandd
¥ Fuchsin-sulfite 3l d G4 A3
= S4%EE o gedgoe] obd &
2 Z3dEo.

Hevea brasiliensis latexe oA #|7}A £7/9)
gy A& x@stn ded o|Fo Skd(hev-
ein), l4kd(rubber elongation factor), 38kd
(prenyltransferase) $9] @@l Fo| &3A 9|
o ®, B ATNME KA ERMFAA F
g Fdo] FEHUT. 23U AHSE nEA3G

o] Ff ot Fa¥ duFe ExFde
A= AE A7t Uk & AW, HId
immunoblotting, affinity chromatography,
HPLC(high performance liquid chromatogra-
phy), monoclonal antibodies ¥9] W& %3
latex Yo} F FYP& FHE =¥o
AL dZ, 77k Fded Bo tdsn
Y latex 279 A Wyle] e
2t3 71 g

¥ =

£ a7 &8 LFFHRY A 3%
¥ Az AL gt 43I Aolrt Udn
SDS -polyacrylamide gel A7|FE Aol = &
uigo of 10kdo]sl, 14kd, 29kdolH LAS
Ren ojm wapghgo] gt &3 vp
extracte} @I =d ¢A3] B2 FAtoldl
th 3599 Y FAA(FEY U3AL HF
E dA4LZ latex LHE7] g AEA
ot HEEAALE AR 6% (17%) 0]
T TFFL FEA ) F4e] A olF
278(5.7%)< latex IEWEHA S0
t}.
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—Abstract—

Characteristics of latex protein
and the prevalence of latex allergy

Hyun Kyu Chang, M.D.*, Kuk Jin Song, M.D.*
Ho Joo Yoon, M.D.*, K.C. Cheng Ph. D,
and TJ. Yoo, M.D., Ph.D.

Korean Allergy Clinic*, Department of Internal
Medicine, Hanyang University, Seoul, Korea*
and Division of Allergy and Immunology,
University of Tennessee, Memphis, U.S.A.

Backgrounds : Since 1979, there have been nu-
merous reports of latex IgE-mediated reac-
tions reflecting a dramatic increase in inci-
dence. Increased usage of latex gloves and
changes in manufacturing methods have con-
tributed to this rise in incidence of latex reac-
tions. In addition to local irritation from direct
contact, latex gloves have been associated
with rhinitis, asthma, and anaphylactic reac-
tions, especially perioperative reations. There
are three high risk groups of IgE -mediated
latex allergy(rubber industry workers, pa-
tients with spina bifida, and health care work-
ers), but patients who are not in any of these
groups have been reported to have serious an-
aphylactic reactions including death. In these
days many investigators have been trying to
study the latex allergy, however there are no
safe, and accurate diagnostic tools for latex
allergy. So we have studied the extractable
latex proteins in latex gloves and performed

latex skin test for the hospital employees.

Methods : Latex glove extract was prepared
with latex gloves of several brands made by
different manufacturers. After that, the pro-
tein levels were checked for eight brands of
latex gloves by Bio-Rad protein assay. To ex-
plore the protein contents, 15% SDS -poly-
acrylamide gel electrophoresis was done for
latex glove extract, and to compare the pro-
tein contents, 15% SDS -polyacrylamide gel
electrophoresis was performed for latex and
banana extract. Fuchsin-sulfite glycoprotein
stain was done to know whether the lyophi-
lized latex extract contain protein or glycopro-
tein. In order to investigate the incidence of
latex IgE -mediated hypersensitivity, 35 hospi-
tal employees were interviewed and latex skin
prick tests were performed. Of the 35 sub-
jects, there were 15 operating room nurses,
and 20 residents.

Results

1) The extractable protein levels for the sever-
al brands of the latex gloves were variable
in Bio-Rad protein assay. The protein lev-
els in powdered gloves were a little higher
than powder ~free gloves.

2) SDS -polyacrylamide gel electrophoresis;
The three major protein bands of latex
glove extract were found in less than
10kd, 14kd, 29kd. The protein bands for
banana and latex glove extract were dif-
ferent each other. For Fuchsin -sulfite gly-
coprotein stain, the result was negative.

3) Questionnaires for latex allergy and latex
skin prick test; Symptoms associated with
glove wearing were acknowledged by six

volunteers(17%) (4. contact dermatitis,
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1! contact dermatitis and focal urticaria,
1. skin itching). Among six volunteers
with symptoms associated with glove
wearing, two subjects were a positive
response for latex skin prick test. One had
symptom of skin itching, the other had
symptoms of contact dermatitis and focal

urticaria.

Conclusion

This results suggest that the protein levels of
latex gloves from different manufacturers
were variable, and the major bands of latex
extract were found less than 10kd, 14kd, 29kd
and the protein bands for banana and latex
extract were different each other on the SDS
~polyacrylamide gel electrophoresis. The ques-
tionnaires and latex skin prick test could be
one of the diagnostic methods to detect latex

allergy.

Key Word : Latex allergy, Latex glove extract, La-
tex protein
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