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A M-8 5 500/mm® (EAFH]=300/mm’), % IgEX: 62IU/ml, mouse urine$} rat
urined] W3 5o] IgEAl= 242t 33.9 (0-0.71U/ml), 0.841U/ml (0-0.71U/ml) o2 F7}=E L
o, ASHAAE 87 99%, AT 1%t IR A4 horse hair 3+, cat fur 3+, cow
hair 3+2.& ¢4 ¥gE Bgon, YA, deZd 7= 2A 84 50mg/mlE fEA] FEV, ]
14% #ast8ih. CAP system2 2% 3 mouse epithelium® mouse urinary proteinol gt
5o| IgE #AX = 27 1.5kU/L, 6.99kU/LE F7}+= .
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The prevalence rates

Rat 12-31%
Mouse 10-30%

Guinea pig, rabbit, hamster,
gerbil, dog, pig, cow, horse,
sheep, and monkey
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The onset of symptoms

Mean duration of employment before symptom
Chest symptom 365 days

Nose and eye symptom 214 days

Skin symptom

Symptoms

335 days

--- Aoyama et al. Br J Ind Med, 1992

Allergic Rhinoconjunctivitis in 80% of symptomatic workers

Contact urticaria, pruritic maculopapular rashes, 40%

Asthmatic symptom, 20-30%

TABLE I Laboratory animal allergens

Animal Allergen MW ikd) Source

Mouse (Mus nruscailis) Mus m | fprealbumin) 19 Hair, dander, unne
Musm 2 16 Hair, dander
Albumin Serum

Rat (Ratties norveicus) Ratn 1ARat n 1B (er,-globulin) 1621 Hair, dander, unine, saliva
Albumin Serum

Guinea pig (Cavia porcetin) Cavpl Hair. dander. unne
Cavp2 Hair. dander. unine

Rabbit ( Gryetediags amiciis Oryel Hair, dander, saliva
Onve? Hair. dander, urine

Cat (Felis domesticus) Feld | B Hair, dander. saliva
Albumin Serum

Dog (Cands fomiliaris) Can 1 b Hair, dander, saliva
Albumin Serum

I Mokeculat weighi,
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FIG. 1. Task-related airboma rat allergen Rat n 1) concon ations
in o laboratory facility. (From Eggleston PA, Neswill CA, Ansan AA,
Pustelnik A, Lou SR, Marsh DG, et al. Task redated vanation in air-
bome concentrations of laboratory animal allergens: sudies with
Ratn 1. JAllergy Chin immunaol 1989; 184 L347-52).

Risk factors
1. Individual suscenptibility

Concordance between skin tests and symptoms; 81%
57% of positive skin test; symptom ()

62% of persons with symptoms; positive skin test
TABLE IL. Ralationship of skin tests and RAST to laboratory animal allergens lo work-related symptoms

SkinTest  + - - B RAST - - +
Author Symptoms  + - + - n o Symptoms - + - n
Slovak and Hill# n o8 0 w1 - - -
Beeson et al ¥ § N o m &N 1
Venables et al ¥ ] | 0 5 19 2 = =
Renstrom ¢t al.¥* 2 kil 0 \ W
Schumacher et al * b R 5 T § 179
Plats-Mills ¢t al # v 14 I 63 (AR KX I N 2 |63
Agrup et al ¥ I | R |
Total (%) 10y e80T STien 1M1 9T A5 wsn 2% xh Y
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TABLE IlI. Refationship of atopic status Lo reported work-related symptoms, skin tests, and serologic tests (o laboratory

animal allergens

Symptoms Number skin  Positive skin test response  Symptoms  RAST  Positive RAST

Author Atopic*  n (%) tostad to animal allergens (*s)  and skin tests  tested  result (%)
Cockeroft et al.*! Yes 70 21 (30 70 21 (30) 17 —
No 109 44 109 (7 3 == —
Platts-Mills et al#®  Yes H 17(24) 71 12 (45) ki 30 (42)
No 108 14 (13) 108 10(9) - 108 10(9)
Beeson et al 4* Yes 1o 10(9) — - - —
No 02 M — - = —
Slovak and Hill+ Yes 38 20 (57) 13 13 (37) - — —
No 111 2% (25) 11 6(5) —
Venables et al 4 Yes 6 27 (48) 56 13(23) 19 6 17(30)
No 7 29 140) 7 4(5) 12 73 14(19)
Agrup et al ¥ Yes n 16 (73) 2 13(59) - - -
No L] 14 (37) 38 6il6)
Cullinan et al Yes B 16 (41) 33 19 (22) - = -
No 150 M3 150 20
Acyama et al 4 Yes 2090 T723T) -y - = - b
Noo 355 S32(15) - — - -
Cirows ™ Yes 86 M (40) - - - -
No 33 25(%) o — fr — -
Total Yes 2628 953 (36) kEN 111(32) 127 47037y
No 4655 683 (15) SH9 36(6) 181 24013

*Definad as a hidary of scasonal sympons phas one of more postive skin prick tost responses o inhalant allergens.

TABLE V. Relationship of job deseription to symptoms of lab animal allergy, skin test responses, and RAST resulls

Author Type of exposure n  Symptoms (*.)  Positive skin test responsas (*)  Positive IgE (%) Positive lgG i%)
Platts-Mills etal®  Handlers 54 7(13) 219) 31(5)
Users 125 15(12) Ei6) A7(30)
Unexposed Y 00y (0 618
Cockeroftetal ™ Handlers 52 17133
Users 127 3228
Unexposed » 010) — - —
Schumacher et al”  Handlers KX) 12136)
Lsers 98 23126)
Unexpused 40 2(3) — - -
Venables et al # Handlers 2 19145
Lisers hill A 40)
Unexposed l6 9156
Slovak and HIll4 Handlers 19 8142)
Lisers 10 MHiMj
Unexposed A B2y
Total Handlers 148 6381 Til3) D19 3 (58)
1'sers Jid 123130 15(12 Ni6) AT M
Unexposed Ie 17(15) 010 0{0) 6118)
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TABLE V. Relationship of duration of exposure and pres-
ence of IgE- and lgG-specific antibodies to murine antigens

Exposure Positive Positive

Author (days) n IgE (%) 1gG (%)
Schumacher et al ¢ 5 47 1(2) 0(0)

16 63 14 (22) 55 (87)

30 S0 12(24) 45 (90)

Preventive Measures and interventions

I. Screening and surveillance programs

1) Questionnares
2) Skin testing or serologic assays
for specific IgE antibodies to laboratory animal
and other allergens

3) Pulmonary function tests (PEFR, Spirometry)
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I1. Facility design and equipment
1) Ventilation systems (HEFA filters)
2) Ventilated cage/rack systems
3) Increase humidity in facility

4) Work stations for cage emptying/cleanings

I11. Work practices
1) Education programs

2) Job assignment

3) Use of non-contract bedding pads

IV. Personal protective respiratory
Equipment

1) Respiratory protective gear

I'V. Evaluation of the worker allergic to
Animals
1) Refer to physician

VI. Emergency procedures

1) Self-administered epinephrine
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o 93] AYA 20| WA 7FsA o] AUt Latexol 9@ AYA A4 14z ey Ad AxF
A3} B FEAoA & A7tk gl A, styrenedl o8] AU H2lo] AR Fe Hase] 9l
o1} glojo] F Ao A latexol 98 AA Ha] WA Bae ofF gle A 2}, 2l AsA + 7t
o w2 B8t o)7] A7 t o] elolojoA] L}9 & latex aeroallergen® W7 % % /M7 A
2 GHE Z7} 99og #AL moqm Qe Aol AREL dr] Bt} ] B2 latex aero-
allergen®| %5 elojo]ZA oA HAjo] wAd 3 FHE Hudo

<& b

A8A FA7E 243 ARE Elolo] B A Lkl 100)d ARE 771530 a, 3-4d AF
g 713, A, aFadde] g oz ursigdct 20024 199 AHE ARE #7158 @A 3 &
o] 3lElo] glstgen], A& A FEVI/FVC 61.4%, FEV) 1.32 L(c13x]9] 42%), %&4
2 ¥ FEVW/FVC 75.3%, FEV: 2.19 L(al4x9] 70%)& Aoz A=, Fd 54 34
A4L Adaly] 98l PEF 337418 253 29 5 Al3sid S o 254 250~350 L/min®| AL,
9% F7} % 225 380~440 L/minZ o] dovt F71 5 77] 34 o] o "L e ot
#7)50] Yolr] Eold ¢ SHAES AFE theophylline® &S84 AH RO =F A& Aol
A Algakdtt. Placebo control W FEV: #3t ( 20%°]024 Styreneol tial 271¥-8- (-), $71
vkS- (+) (3,4hr} 14,15hr ¥ (80%): Latext® Z71WHg (+), F7Iikg (): Eolo] F&EL =
719H8- (+), 37198 (+) (1hr, 16hr ¥ (80%), 2318 Z71%8 (), 3714k& (+) (Shr, 13hr
Z (80%)°ltt. Eold &4 % HMAlAE methacholine FEAIENA control FEV1 1.61L,
PCz = 0.73 mg/mleli, 518 & #% Fole control FEV) 1.78L, PCz = 0.236
mg/ml2A 2 A}E Zo|% A control FEVio] © %3t&olE £78 1 methacholine-PCzo #k°l
o Astse FAv-eS Jehldth. Latexdt Elolo] F2E IARTAA M FuSE EA,
Styrene patch testi <40l @4 % IgE 657 IU/ml, D. pteronyssinus$t Cockroachol
et 834 Eo| IgE (Unicap) A, <dl2r] IFDdAAZHAA  Cockroach, Aspergillus
fumigatus 5 ++, D. pteronyssinus 5 +2A olEI%E 91Ut}
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Allergenic Source in NRL

» LI 5: Hevea brasiliensis
® Rubber: cis-1,4-polyisoprene
® Protein: 1~1.5% of fresh latex

e Identified allergen
— 13 cloned allergens(Hevb. 1~13, 14~57kDa)
— chitinase

Other Sensitizer?

® Starch particles in glove

— Corn starch

— Non-powdered glove — very low EP
® Vulcanizing agents
® Carbon black filler
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Exposure Route

® Skin (esp. with dermatitis)
® Respiratory
e Injection (rubber line, stopcocks)

® Mucosal contact
— Dental and pelvic exam
— Condom
— Intra-operatives(gloves, drain tube...)

¢ Ingestion of cross-reacting fruits

Population at Risk

e Occupational latex worker: <5%

® Health care worker: 2~15%

e Children with spina bifida: ~50%

¢ Patients with multiple surgery: 2~10%

e General population: 2~4%

Do
0 o]
Do




Risk Factor for Sensitization

® Atopy
® Fruit allergy

— Banana, kiwi, avocado. Chestnuts
® Hand dermatitis with latex

® Others: prior surgery, chronic
catheterization

® Unrelated: gender, race, exposure
duration

Sx from Latex Exposure

Symptoms  %HCW(n=71) %Non-HCW(n=89)

Contact urticaria 79 52
Hand eczema 41 34
Eye 32 16
Facial edema 13 28
Gen. Urticaria 6 13
Rhinitis 15 12
Asthma 3 12
Anaphylaxis 7 8

Turjanmaa K et al. J Allergy Clin Immunol 2002;110:570-74
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E, Aye? wxyg?

i & : Fume ¥elo] AAEA Zo] oato] HAo] Veld & QgL de] 4ja A2 drse
7184 AHE 5 24T fume xZol 9§ YA S A7)0 Bnsls wjolo},
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55M1 EAb7E 713, 382 9 AL F42 YUt S 19909 292E A2 L &
BE ke 3ANA 272 AFsidon, S8 ZAglo] AUt 20014 119325 2L 3
W 71A, F2E 2 AHE SAV degen], 20019 119 139 2% 3 Ad F2 oy 9
FZeo] veht Aol dUx 8 S wgkth @t} o] & 24 AN 0] B HesiuiA ga] 2
& Aoy, 4 AA AelA 25 2F v 2¢)S Fasldon], ABA A0 et G
BE M 387 $4e AN RS gAslr] Ytel 200249 39 WA, At 2R 2
L oY B2S E3F 7714418 AT Fe2 129 o EIA AN T BLo|o)M T
g TS I en, BAt 32 B FF7] A A Al B K AARE Ao BANY
cHela @ 2 2 Fol fumeo] Felm 48 W7} Wrin 3.

HBAYY Sol2d dden 432 20 do|qict. gD ARAANA o] FAAL don
H127]%4L 480 L/min ok F5 X-4 4 So|2d glen], 84 % IgE: 457.8 U/ml °|
ATk 509Fe] EF FUN FLE o] 47 L ZY] D RUAAHNE BF SHUSS wglon]
#H71% AAE Aol At

W FA AlagE lebZd 7| B2 EAE 4 PCyp ©] 0.5 mg/mL Qom, S22 & A7} oF
BH= A% F (1719 F PC2 1.6 mg/mL) A7} 258 2o A 7129 1)L 285w A
HARZ7 4 St AR FEAAE DA AY S 2FE 232 oy oz 51901 sha)
7F71A 2 R hizkE 3ad A} 9Y F Fusidnh). St A 229 3 Hussles
o] Zaslgleon g 8 F oA Aeehs FAS Mgon ¢ 8 T A9 fel2d 7B e
EA Gl PC200] 0.46 mg/mLE 2} dsle] 7|E3ul4o] A IS B}

FAA AL dogle 48 FAs] Aste] AQANM HFehe BAL o] £ M2 g
a2 A3t Sxte] @Al g HEAA A FurEdo] FalshA Fgront, f71EAS &
elol A1), 7tdahe ol LA fume Fejo] BAZ J1Yslo] §7]LA2 o] &3 B-HA &
AR APt W ol fxe] ZRA oA ALESE §7]4AE g2 HlolAd 15 mL o
T F A& 7tehe WO R fumed SAolA wE2AZA OB =277 Yol Ad WA B2 x| o)
. B2 fume k% 208 FENH FRUMAS 34080 /4L SFPon, 408 w2 T AL A
B H7ls AAPE FEVIol 22 1A% F 16.2% 24ste F9-5443 opyoz BAsidc &
71849 FUR LE, AF, YA 53 o] YRS Fusls Bo] ¥8F o] 9o oL
o4 M2 FUAEE APl oL} oS BE SAuS S BT}

2 A3 dAEdLe & F gloy f718A0) 3t B2 fume =20 93 AGAHA 0
2 Zehigton] el Fut & ) SWe 24 glo] 2 aalUA A BAZo|)
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Discussion: Occupational Asthma

Induced by Fume Exposure
— Clinical and Pathogenic Features —

Sang—Hoon Kim

Dept. of IM, Eulji Hospital, Eulji University
School of Medicine.
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e Definition
— variable airflow limitation caused by a specific
agent in the workplace
— associated with BHR and inflammation
e Djagnosis
— History & P/E

— Establishment of a cause and effect
relationship

¢ Pulmonary function studies
« Bronchial provocation studies
* Immunologic testing

e Differential diagnosis
— Nonoccupational nature, asthma variants

— Industrial bronchitis, CHF, vocal cord
dysfunction...

Characteristics of inhaled industrial agents Epidemiology
- Prevalence of OA: variable
OCCUPATIONAL AGENT )
L l -US. 2-6% of asthmatics
-EU. 5-10%
| vapor | -In Korea, 4.0% (single
susrENoeD || Puaseor || eaAmciEs || STATE oF A center, small size study)
IN AR uoumn FROM VOLATILE )
onsol | s || Do ;
E - Occupation. Fume exposure
g e v Kradnins et | e s 28 =7 3
« Anima protein | | « HCl ackd drnium and -F y e
ool | ool e |y
e -E338, 7l XA
:mmn _I;_
* Phosgens
- 1/27 OA cases (UM S AU ERIo
)
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Pathogenic mechanisms of occupationally induced
airway obstruction

l

{months or years)

___AMWML____ ]

H@mﬁmmm

Latent period
[months or yeans)

Ammonia, chlorine, hydrochloric ocid, ocrolein, phosgene

| Phormocologic

Reflex bronchoconstriction

cotion, hemp, Rax, and sisal protein extroch

Cold air, exercise, ozons,

SO, inort dusks, Freon

IgE-medicted

Latex, penicillin, animal
casior

vegetoble gums, egg powder

hmgrmwﬂz?m

N Vo

Pobyi 9
Complex salfs of plotinum,

histomine roflex
releae broncho-
*. :
]

n?:h.' ?rdrd\s:mm, ocid ks
PA, TMA), diisocyonates s y
MDI), epoxy omine compounds

|

Sensitization

Inflommatory bronchoconsiriction or
reactive oirways dysfunchion syndrome [RADS)

]

T -

| Oceupational asthma/chinitis |

| Presence of nonspecific
bronchiol hyperreoctivity

ST et~ ST

Predisposing Factors

* Workplace factors

* Climatic conditions
e Genetic influences
* Tobacco use
* Respiratory infection

* BHR

e Miscellaneous factors




(Basola] ATl LAY DT o3 WA L ulgd
A& %311371 it
253, QY HESR, ZMAL BHeN, TAIE

rak

 2IZel, AR

B & AFAAL Gt B2 93 2 YA "Mloi A7 o] g [gE wiZfut-go] F
B Z1Aolth. dWtARl X g W B U =52 vt AL 9202 ) ARELS AW
T A og AdEA o} REolsHA STy NPT F glo] dBAates A3 AR S
A 710 Bashs ujol},

o) 9l B 27 6d AR AP 27 ¥ 274 WA B} 34 AE A%E B
ez Yeside. Z1de 93 A%HYen 87 Folt ohle 53 Yajgion ARaN 2%
F oS P4 ugou 2R FolE F4ol gob YT AW Wt F AlE Sl F2
Atk W2 A% 714 A ZEes A9e] SUE/E stk Al A AREANME o B2l
& s gasic

ALY AA  F5F XA So] 2742 gllen] dxgAAALdA WBC 7,570/, Hb 18.1g/dL,
platelet 168,000/ut, eosinophil 5.5%%t}t. ¥ IgE(PRIST)x 525 U/milen, 55%2 &4
ol Nt FRAAHALE Al A3 D, pteronyssinus, D. farinae, Tetranychus utricae,

Panonychus citri, American cockroach, German cockroacho] %Al ¥WHe-(3+)& HHT}

Wheat flourd] Wi 3 ¥ 244 F4(3+) 248 2. 2HH #@7)% HAAMS 7];‘13“7]0
FEV1/FVC 4.30L(88%)/5.47TL(93%)°120 vetZd 7|84 f2AA M PCyoe 0.66 mg/ml
Aok =7 =3 1:1,000,000, 1:1,000, 1:100 |Aoz 7]3A] SEAAES A3 A
1:100914 713, 71 g2, A%, 80| 2o FEVI2 7|42 3.80LA] 2.25L& 41%
o 2S5 B3t U7 2F9oR AlEd vl dAlel M v v)HA, 71 g5 7o) JE
woh SAle kR 99 A4 2 dyEr] Hgdes Ad v 2937 AL HAeH, flutica-
sone +salmeterol diskhaler, fluticasone nasal spray, ebastine®® X835 A|&3 F 717 L
H 2 M4 49 H) 4 BF TAEAG. 29 F A9 velEd 7 8x] FEHAM PCokt
7.8 mg/mIfith. FAb= A Q] Agho] ojej g A Aol BAsIon F4 o3} 274 HolA] ggit}, 2
T BT @ Fo Al el Ed 7)13A FEHARE PCoE 1.44 mg/miSith.

AL} Sas A EAGA o AAoks B4 FA4o] & A= o HaF Fo Ut}
A4 Ao AS 39 aE NPT & UAAY A5l FEA o AgHor 2AY HSEA
714 A3 dstede FF 23 Bdo] 298 Aoz AlgH,
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disorders

sneezing and rhinitis

Baker's asthma and rhinitis
* Among the most frequent occupational respiratory

* Primarily affects those working in bakeries and mills
* Caused by IgE-mediated sensitization to cereal proteins

* Work-related asthmatic symptoms are often preceded by

» Cereal flours

» MNon<cereal flours

Allergens oo
associated with
baker's asthma

Nuts

and rhinitis Colour
Spices

» Egg powder

» Milk powder
= Insecls

» Moulds
» Sesame seeds

Wheaf
Rye
Barle
ops
Rice
Maize

Buckwheat
Soybean flour

Cellulase

Xylanase

Papain, other proteases
Glucose oxidase
Almonds, hazelnus
Carmine red

Flour beetle (Tribolum confusum)
Flour moth (Ephestia kuehnillo)
Cockroach (Blatella spp)

Granary weevil (Sitophilus granarius)
Alternaria, Aspergillus
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* Atopy

Risk factors for baker's asthma

High concentration of bakery dust

Long duration of work

Working area

— Mixing and/or measuring part

Dose-response relationships

WR Symptoms(%) SPT or RAST(+) Dust conc Ref
N Eyes/nose Chest Flour Any (mg/m3)
183 138 9 5 28 0.01-3.0 Musk 1989
a6 30 17 5 35 1.7-11.0
104 11 5 2 17 <1 Cullinan 1994
90 15 3 6 25 1-5
62 31 1 5 30 >5
117 15 4 NR 0.5 Hauba 1998
107 23 8 NR 0.8
122 29 14 NR 2.4
147 21 8 15 A3l 2002

- 293 -




Diagnosis of baker’s asthma

History taking

Skin prick test

Methacholine bronchial provocation test

Specific allergen challenge

Management of baker’'s asthma

* Change of job to non-bakery work

* Dust control in bakeries

Immunotherapy

Conventional asthma management
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