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ol
-

st ZAFES 9J3te]  ISACCollA  Alerst

. g 27] R
de=r] HReIPe  fevetd ER o M FY 39,
Dermatophagoides pteronyssinus, [D. [farinae, tree mixture, grass
teler] F4

mixture, mugwort, ragweed, cat fur, dog fure} TL7| =

O

e #AHo] Qe Aoe® Aol #H ul 7FA] A3%kAl, Pancron,

®

Beszyme®, Bearse®, Festal® W o]5 x3}A|9] #EA%<2 pancreatin®

FAEel g-amylase (Sigma Co., St. Louis, MO) ol thsle] uHE A d&



AlEA T Wl 71A] 2kAl= 2+ phosphate buffered saline (PBS)ef =<1
< dAEE st A2 AT A s glycerine (Sigma Co., St. Louis,
MO)S  Hrbstel IRAAAIFS Al FAH dxzdezE 0.1%

slaehie, &4 dxdow AYAYSE AgHYt BEES AR

Fl

A/HH7F 1 wmlwro]wa]  Ewke] 37|17 21 mm oAl ASES 2+ 2,
A/HBZF 1 o]l AHSE 3+=, A/HHIZF 2 ol ASE 4+=2

T AT,

ok ofAlo] i Y So| IgE A 573

P A= 72 &3k oFEd o]59 Fa ARl digt So] IgE
FAE FAst7l skl AdmaAs Al dl 7 4skA] 9
5573%<2l pancreatin (Sigma Co., St. Louis, MO)Z} 1 F2/d#<l
a-amylase, 1#]1 biodiastase (Sigma Co., St. Louis, MO)$%} o]&
TARROR st &23AQ Bearse™E 747 gUoR dto] ou A¥S
g A A sxE  AAed A7 Fdds 005 M
carbonate-bicarbonate buffer®] =9 96-well microplate (Corning, NY) el
ZF well & 100 oL Y1 4TCoA 12A13F o] Z8A171 & o]5 0.05%
PBS-Tween 2022 33] AlH&t3in). vl 504 AFS WAsH] flste] 10%
fetal bovine serumPBSE 7} welld 200 pLA ¥Yi A2oA 1A%
-G AI AT 33 MA F 1d 2 29 o #Ae] 3 dxae S
zbzy 1/27 3 A st 50 pLA Yal 30TCeA] 1A1RF ZEAIZHh thA] 33
A2 % 1:1000 v/v biotin labeled goat anti-human IgE (Vector Lab,

Burlingame, CA)ZAE welld 100 pLA Y1 1A ZALEA7] §& 33



M A 3R TE. o37]9] 1:1000 v/v streptavidine-peroxidase (Sigma Co., St.
Louis, MO)E welld 100 gL Fojstxn 303 #8221 £ 33
M AT, EAA (3 37 5 57 -tetraethylbenzidine one tablet, phosphate
citrate buffer 10 mL, 30% Hx0: 2 pxL)E welld 100 pLA Yo

o]%ske 450 nmelA FHEE FAsAH. Y dxTe] H FH Rl
3l REHAAE Yokl cutoffx & AEste], L ol A8 S

2O.% 1T,

2t Y aAqAA

2slA W pFAA R st 3y EolAS E9slr] 98te] pancreatin,
biodiastase, Bearse® o] tf 5}od Mg A A e S A 89} o}
Pancreatin®]  t3l9J+&=  pancreatin, e-amylase, Dbiodiastase, D.

pteronyssinusE AAAZ, biodiastase®] T3t biodiastase, Bearse®

a-amylase, D. pteronyssinusE ©1AAZ, Bearse™el thate]: Bearse®,
biodiastase, «-amylase, D. pteronyssinuss AAAZ AFE3E O,
Zyzye] A A= 0, 1, 10, 100 pg/mb =2 2ol A7 4TAA 12417

o]} HF-EA|F T o|E z}z+e] o] FZ¥ microplated] welld 50 g LA

93 1A AN FOGA SN 2e pHoR LB Al o
WA EAMS AGstAch. oAA Al FF PBSE g F9E

v}, g-amylase®] g A Eo] IgGy, 1gGy A 53
Y =A3= a-amylaseo] st 5o 1gGy, 1gGy FAE F435H7]



$18to] a

Astltt. 1+ 9 27 W #xe dF¥9 dxae d¥s A4 12
slAsto] ARgsta, dH 5ol IgG, 1gGy FAE A4S Slst 47
1:2000 v/v biotin labeled goat antirhuman IgGi2} IgGs FAE
ARl o™, 1:1000 v/v streptavidine-peroxidases Z-§A1#A #2391

UeA e d3 5ol IgE A 54 e sdd g oR itk

)
18
fi

vl e-amylase®] et % Eo] IgE 9 IgG, immunoblotting

a-amylaseE nonreducing sample buffer (0.5 M #7sHCl, 25%
glycerol, 10% wt/vol sodium dodecyl sulfate, 0.1% bromophenol
blue) ol =oli 533+ 7FAAIZ £, 4% stacking gel ¥ 12% SDS gelell
welld 30 1g®) FE& loadingdle] 120 VE 1Ak 3083 7]%9%F 33t
FEAA(4~250 kDa, Invitrogen, San Diego, CA)E 6 wE YUtk

1719 %2 3 &, PVDF membrane (Millipore Co., Bedford, MA)°| 250
mAZ  2A17F AoJAlZ7]aL 4 mm AR Adst § uH|5o]x A

tlo

WAsk7] 918k 5% skim milk TBST (Tween-20 Tris-buffered saline) &
A7vste] 2A 77 e WS AI AT a-amylaseo] thd dF Eo] IgE 9 IgGy
immunoblottings #1814 1/2 34 dixides EFT S dHS
4CoNA 12A12F o] A&A1Zh vhAl TBSTE AIA S v Z42F 1:1000
biotinylated anti-human IgE % IgGuE ZolA 1AF ZEA1 F
TBSTZ AlHsk3itk. 7 &  alkaline phosphatase’t A3%  goat
anti-human IgE % IgGs (Sigma, St. Louis, MO)E 1:1000 &4 <+
A&ollA 30% WHEAIZTh TBSTZ 10%3F 43, TBSE 10%#3F 13 AF
% nitroblue tetrazolium/bromochloro-indolyl phosphate (NBT/BCIP;
Promega, Madison, WD & ©]&3&}o] oF 1087 whalA] # ¢,



AL BA EA

A+ Ao FAA FA SPSS v11.0& ©|
7re] v]a= Chi-square testE ARE3FY 1L,
correlations A&ttt SAA = B EEFHAE e o, pEkol
0.05 wl¥kl A9 FAAOZ {FoJgt Aoz s



L. W 829 9%

)
i
S

B oA 2R 18P, BB 2w 1A 135 2T %

Hlo}lEdA AAF 2+ 1239 (33

=

o,

stalaly] slakel A@H FeA=s] APRANPeNA 1FE

2 S9ov, ofEvY 78
8% (44.4%),

27& 438 (31.9%)°] okEIZF Agor], T T AT AolF HolA
AITHE 1), Ht dole 1] 25.8+£3.64, 23] 27.5+3.14], 30|
37.3%15.241% A TR feld Aol AT
£ 10y 849 9ud 54

1< 2 3

(#74%=18)

(#445=135)

(A=123)

ool (A" 26.1£3.2
A E /oD 0/ 18

o}E 5 (%) 8 (44.4)
gl =27ud e HAEH (%) 2 (11.D
71 BA A o] R A (%) 0 (0)

EE71EONE)” 37.31+35.7
2 574 T4 (%) 5 (27.8)

27.56%3.1
0/ 135
43 (31.9)
19 (14.1)
8 (5.9
43.81£26.9
37 (27.4)

37.3+£15.2
66 / 57
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0.026,

717414 (p

=

o) Eﬂ

=

oy

22|

o}

iy

7 52l

o
,._AO

)

0

A (54.6 £27.270€) ©]

sl
9

5

71310]

o

o

s
7

SHA|

S

o

= T
_11 -

- (38.6+27.2719) Bt}

16.8+15.1 71 €] 3t}



4
\\)
.3
e
r g
e
ofN
0%
Jdo
—n
=2
k)
rl
=4
0%
riet
_>,i
e

o,
0%

2
A

2

o] & o
=] 1
) . Pk
(3 A}==42) @AR=111)
U o] (A" 27.9+3.0 27.1%£3.2 NS
o} E 3] (%) 16 (38.1) 35 (31.5) NS
d =7 d e HAH (%) 10 (23.8) 11 (9.9) 0.026"
NBAAA ] 34 (%) 5 (11.9) 3 (2.7) 0.036"
wE2ONR)" 54.6+t27.2 38.61+27.2 0.001"
FEAZFNL) 16.8+£15.1 - -

o

"+ EFHA, NS not significant, | p < 0.05.

3. APAE T fFol BE A FAEY L3R dF ARIAAE

2GRS A839Y  Pancron®, Beszyme®, Bearse®, Festal® 9
a-amylase Z}Ztell djst IFAAAIH ] SAHES HlusisS o, FgHAd
NS Keays) s ey 27 (28.6~31.0%) ©] FZA(10.8~14.4%) Bt

B BF A ERTHE 3).

—

- 12 -



28hA ol o 3t R e

I F- A IR =

I E (FAE=42)  (FAFE=111) pat(OR)
Pancron® (%) 13 (31.0) 12 (10.8) 0.003" (3.7)
Beszyme® (%) 12 (28.6) 16 (14.4) 0.043" (2.4)
Bearse®™ (%) 12 (28.6) 13 (11.7) 0.012" (3.0)
Festal® (%) 13 (31.0) 13 (11.7) 0.005" (3.4)
a-amylase (%) 12 (28.6) 12 (10.8) 0.007" (3.3)

OR: odd ratio, * p < 0.05.

4. AstAY] g H 5o| IgE FA SATY FJFHSES #HA

aghAlel] st IR GEAEY okAle] digh FEREE R wWE FF 5ol
[gE A9 FHES FAsS wl, Bearse®, «¢-amylase, pancreatin®l
tfsto] v FERES =7 S7HEeE 5o IgE FA9 FEC] TUHHEE =
Ao (FE 4), Al 7FA ofAl Z¥zte] tfsh 5o] IgE FA AL I Fuk-g =7t
S7HErE BY SUtE e A ARdAE B (r=0.612, p < 0.001;

r=0.782, p < 0.001; r=0.717, p < 0.001).

_13_



11

H 4. 23 gt ) FEAA G vk o] w2 I3 5] IgE o Y E

ashAel H SRR ) N
g3 5ol IgE9
2+ 3+ 4+ ol

P 5
Bearse®™ (%) 1/9 (11.1) 4/10 (40.0) 6/6 (100.0)
a-amylase (%) 1/10 (10.0) 4/5 (80.0) 9/9 (100.0)
Pancreatin (%) 1/11 (9.1) 6/8 (75.0) 8/9 (88.9)

Tk AAdHa 4 5o wE g @AY 83 5ol IgE FAAE
Mmated e W, 1 Bagel AYRU 4L ThAPY BANH FEYT

- 14 -



| p < 0.001

S 3000 ,7 p < 0.001 —|
o
=
X ® o
i 2500
o
folm [
E" 2000 - ®
°
o °
- °
=0 1500 -
byl
7! o
= 1000
T
0]
s 500 s
>
g
clv m“ Y 25% < x28
S} (R e
x34

T T )
& Td8e 54 ERICES

Apgr=42) e @FAFE=11D (FA4=123)

a3 1. A H3d S f-5 WE g-amylaseo] tist o] IgE A #].

, 1ol 2uRTE Z4zbel ofAle] Wigh RGN P ECl BT
s7te A¥E Hlouy, sAFeR fost xol= §lTH(E 5). Ed
pancreatin, @-amylase, biodiastase, Bearse™e] tjale] =3 &3 Eo)
IgE FAS] FAES e SAFrel wet Blaskals W (3£ 6), pancreatin®
A= 139] 34 (16.7%), 27-0] 127 (8.9%), o =1t 0]
19 (0.8%) 1o, @-amylase? A%+ 1ol 3%W(16.7%), 2v°]
127 (8.9%), wxwel 2W(1.6%)°I%3, Bearse®d AfE 1]
278 (11.1%), 2+°] 1278 (8.9%), txo] 03 (0%) oIttt ol <kAlEel

_15_



deids 17, 23, dxwe o & ofAle] thsh 5] IgE &A9 FdEel
= AdE wilew, FAHeRE #Fst(p<0.05).  Abd

biodiastase: Al 3+e] F-2¢k 2fo]E Ho|x] oFSrrY,

M

¥ 5. i kAol wE A3kA o] ok dRARpAlE o] A E

2 3bA o sk 1 2T 37

7] 3 cha) A

oF X B (BA4-=18) (3+2}4==135) (3 A}==123)
Pancron® (%) 4 (22.2) 21 (15.6) -
Beszyme® (%) 4 (22.2) 24 (17.8) -
Bearse® (%) 6 (33.3) 19 (14.1) -
Festal® (%) 5 (27.8) 21 (15.6) -
a-amylase (%) 4 (22.2) 20 (14.8) -

E 6. O kAol wE AstAle] tid % 5ol IgEe] YA E

AstAe o gt 1+ 2 3
=o] IgEe] S E ($HA}+=18) (32}+=135) ($kA4=123)
Pancreatin (%) 3 (16.7) 12 (8.9) 1 (0.8)
a-amylase (%) 3 (16.7) 12 (8.9) 2 (1.6)
Biodiastase (%) 0 (0.0) 3 (2.2) 0 (0.0)
Bearse™ (%) 2 (11.1) 12 (8.9) 0 (0.0)

_16_



5. A ELAAA Y

23 A 2 el dist IgE WY HEE-o] HolAdS Elstr] 9she
Aaet W g A g oA, pancreatin® - pancreatin®} «-amylase®

AAAR AREIE wel NS FoeR A oAl RkeS

wHoth(2¥  2). Bearse®? A9 Bearse®$t  a-amylaseE AAAZ
AFERS W e oA HEeS ®Bg 1 (2% 3), biodiastasel A%

oo 32

biodiastase9} Bearse®E AAAZ AL S wovt mpzrpxE et oA
HESS B om (29 4), 11 919 kA W HHARAE=7]o st oA 98-
Bk ei=

%
100 ~
90
80
70
60
50
40
30
20
10

Pancreatin
a-amylase
Biodiastas
D. pteronyssinus

19 2. Pancreatin &go] thdk A g A A,

- 17 -



10C

Bearsé&
a-amylase

Biodiastase
D. pteronyssinus

Bears€&
a-amylase

Biodiastase
D. pteronyssinus

1% 4. Biodiastase &gol thd WA g A AA .
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6. a-amylase®] 3t Eo] IgE W IgGs immunoblotting
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ABSTRACT

Occupational allergy caused by inhalation of pancreatic
extracts in medical personnel and identification of the major

allergens

Sang Ha Kim

Department of Medicine
The Graduate School, Yonser University

(Directed by Professor Suk Joong Yong)

Digestive drugs, including pancreatic extracts, have been widely
prescribed in this country. There have been several reports of
occupational asthma and rhinitis caused by digestive enzymes in workers
in pharmaceutical industries, however there has been no epidemiologic
study among the medical personnel.

The aim of this study was to observe prevalence of occupational
allergy and sensitization rate to digestive drugs in exposed nurses and
pharmacists in a University Hospital and to understand the pathogenic
mechanism. The role of specific antibody response to digestive drugs
were evaluated and their major allergenic components were identified.

Eighteen pharmacists, 135 nurses working in a University Hospital, and
123 non-atopic normal controls were enrolled. A questionnaire survey and

skin prick test with 12 common aeroallergens and 5 commonly exposed
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drugs and its ingredients (4 pancreatic enzymes, «-amylase) were
performed. The serum specific IgE antibody to each drug was detected by
ELISA. Serum specific IgE, 1gG; and IgGy to e¢-amylse were measured by
ELISA. ELISA inhibition tests were performed to evaluate binding
specificities and cross reactivity between the drugs tested. In order to
characterize allergenic components within «-amylase, SDS-PAGE followed
by IgE and IgGs immunoblot analysis was done.

Five (27.8%) out of 18 pharmacists and 37 (27.4%) out of 135 nurses
had workrelated respiratory allergy symptoms. The prevalence of the
history of allergic rhinitis and bronchial asthma was significantly higher in
symptomatic workers (23.8%, 11.9%) than in asymptomatic workers
(9.9%, 2.7%, p<0.05, respectively). The exposure period to digestive
powders was significantly longer in symptomatic workers (54.6+27.2
months) than in asymptomatic workers (38.6%27.2 months, p<0.05).
ELISA inhibition tests demonstrated significant inhibition by e¢-amylase
within digestive drugs. IgE immunoblot analysis demonstrated 3 IgE
binding components in which 19 and 24 kDa were the more frequently
bound ones (more than 50%) in sera from symptomatic subjects,
especially. 1gGs immunoblot analysis demonstrated 2 IgGs binding
components in which 19 kDa was the most frequently bound one in sera
from asymptomatic subjects.

Digestive drug powders, including pancreatic extracts, could induce
IgE-mediated respiratory allergy symptoms in nurses and pharmacists
working in a hospital. Two major allergenic components of @-amylase (19,
24 kDa) were identified. Specific IgGs response to 19 kDa might have a

role for preventing the development of workrelated allergy symptoms
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after the exposure to e¢-amylase powder.

Key Words : pancreatic extracts, digestive drug, occupational allergy, a-

amylase, medical personnel, major allergen
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