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Special Lecture
General Situation on
Occupational Immunologic Diseases in China

Jingyu Liu, Professor and Director
The Research Center of Occupational Diseases

The Third Hospital of Beijing Medical University

Occupational immunologic diseases are a group of the disorders which immunologic
mechanisms are involved in the pathogenesis. It includes obstructive airway diseases
(asthma), pulmonary granulomatous diseases and interstitial fibrosis (extrinsic allergic
alveolitis, chronic beryllium disease), contact dermatitis and others. Here, I would like to

show some investigations on beryllium disease and occupational asthma in China.

Beryllium disease

In China, beryllium industry has been established in the mid-1950s. Six thousand persons
have been estimated to be occupationally exposed to beryllium compounds. Due to worse
work conditions, many cases of beryllium disease were reported in second half of 1950s. Up
to now, more than 130 cases for acute beryllium disease and 81 cases for chronic beryllium
disease have been diagnosed.

It has been reported that immune reaction plays an important role in the development of
chronic beryllium disease. To further clarify by which immunologic mechanisms the disease
1s mediated, an experimental model for beryllium disease was successfully made in guinea
pigs by the endotracheal injection of beryllium oxides and various immunologic parameters
were then examined. We found that the numbers of total cells were significantly elevated in
bronchoalveolar lavage fluid (BALF). There was also an increase in polymorphonuclear cells
in the early phase whereas an increase in lymphocytes was observed in the late phase.
Moreover, the lymphocytes from BALF showed more stronger proliferative response to
beryllium in vitro compared with the lymphocytes obtained from peripheral blood.

Furthermore, it was seen that IL-1 was significantly produced by beryllium-treated alveolar
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macrophages in vitro. These results thus proved that beryllium may enhance both specific
and non-specific immune responses which in turn contributes to granulomatous formation in
chronic beryllium disease.

Acute beryllium disease generally occurs following the inhalation of high concentration of
beryllium aerosols and can be easily diagnosed mainly on the basis of acute chemical
bronchitis or pneumonitis. On the other hand, exposure history, objective and subjective
findings in respiratory system are important for the diagnosis of chronic beryllium disease. In
X-ray radiography, more than 1-4 zones with a diffuse reticular, granular or nodular shadows
are obligatory for identifying the cases. However, there are some difficulties for the diagnosis
if only relying on X-ray images. We found that beryllium patch test and leukocyte migration
nhibition test (MIT) are useful for the differential diagnosis. In support for these, we have

demonstrated that 70% cases showed positive MIT response among the suspected patients.

Occupational asthma

Recently, occupational allergic diseases in particular asthma show an increasing tendency.
It is estimated that more than 200 occupational agents cause occupational asthma. This
includes 140 kinds of chemicals with low molecular weight. There are some reports on the
sensitizing potentials from phthalic anhydride (PA), toluene diisocyanate (TDI) and platinum
salts (Pt).

To document the pathological mechanisms, we have established the guinea pig model for
chemicals-induced occupational asthma. In brief, guinea pigs were sensitized by the
peritoneal injection of PA, TDI, or Pt-BSA conjugate in combination with complete Freund’s
adjuvant and were then challenged by inhaling the same sensitizers. Three to eight weeks
later, we observed that upon challenge asthma was provoked in 88% of the tested animals.
Using the dynamic ventilation lung imaging with Tc-99m-DTPA, the central accumulation of
radioactivity was further confirmed in the asthmatic animals, demonstrating that there were
bronchial spasm and obstruction following challenge. Histologically, characteristic findings
for allergic asthma were found. As examples, eosinophil infiltration was seen in the bronchial
wall of the animals with asthma. Plugs with epithelium, mucus and eosinophils were formed
in bronchial lumen. Moreover, we have performed the passive transfer test using the sera
from the sensitized animals. We demonstrated that severe asthma could be provoked in the
recipients by inhaling challenge. In PCA test, blue speck reactions were observed, further

confirming the production of specific 1gG and IgE antibody. Asthma could be also caused in
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the offsprings following maternal sensitization and in severe cases pups might be died
following the inhalation of the antigens. Furthermore, chemical mediators and allergen-
specific antibodies were determined in the sera of the sensitized guinea pigs. As
consequences, most animals had an significant increase in serum PGF2a after challenge with
the same allergen. An elevation in specific IgG was detected in TDI and Pt-sensitized
animals, respectively. Therefore, these results indicate that allergic mechanisms largely
contribute to chemicals-induced asthma.

To manage and predict the prognosis for occupational asthma, it is important to do
etiological diagnosis of occupational asthma. For this propose, 43 patients who were
suspected as occupational asthma to TDI, ethylenediamine, clophony and PA were
investigated. For all cases, medical history, physical examination and laboratory tests such as
antigen bronchial provocation test (A-BPT), skin test, specific IgE and IgG4 and others were
conducted. Positive A-BPT was found in 67.4% of the examined patients. Nuclear
ventilation imaging showed the central accumulation of radioactivity following challenge.
And the extents of the central accumulation were consistent with clinical findings such as
symptoms, signs and the decrease in FEV1. Moreover, the positive percentages for skin test,
specific IgE, specific 1gG4 were 53.0%, 54.5% and 59.0%, respectively. Furthermore,
positive percentages for skin test, specific IgE, specific IgG4 were 71.0%, 69.4% and 73.9%,
respectively among the patients with positive bronchial provocation test. Taken together, we
conclude that the occupational exposure to suspected sensitizing chemicals 1s essential for
evaluating the etiology of occupational asthma. Antigen bronchial provocation test is not
only useful for identifying whether the suspected chemicals could induce airway reaction, but
also for evaluating which type of airway reaction is provoked. Further, some immunologic
parameters are still useful in studying etiology of occupational asthma.

In addition to chemicals, occupational asthma due to other occupational factors such as
silk and grain dust has also been reported in China. It was found that the prevalence of
occupational asthma due to silk was 1.8% in the silk spinning industry while the prevalence
of occupational asthma increased up to 4.5% among the cocoonery workers. Specific IgE and
IgG4 antibodies against the different extracts such as cocoon, larva urine, moth scales and
moth urine were detected in the exposed workers. Grain dust is another important cause for
occupational asthma. It has been reported that 2.3% persons had occupational asthma to
grain dust among 12,612 exposed workers. Allergens responsible for this type of asthma are

fungi (Homoderdrum, Penicillin SP. Asperillium Sp. Muor ), mites and grain particles. Skin
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test using different allergens demonstrated that the positive rates for mites, grain particle and
fungi were 34.2%, 30.5% and 12.9%, respectively. In the patients with occupational asthma,
increased serum specific IgE, specific 1gG4, histamine and IL-4 were observed whereas an
decrease in serum IFN-gamma was found.

Like other occupational diseases, the diagnostic criteria for occupational asthma has been
widely used in our country. It points out that clinical findings for bronchial asthma are
essential for the diagnosis of occupational asthma. Especially, the importance of etiological
diagnosis is emphasized in current criteria for occupational asthma. Technically, the criteria
1s composed of exposure history, no-preexisting asthma prior to employment, antigen
bronchial provocation test, immunological examinations such as allergen-specific IgE, IgG,
IgG4 and skin test. Based on the cooperative study conducted by multiple national
organizations, chemicals diisocyanates (TDI, MDI, NDI and others), acid anhydrides (PA,
TMA, TCPA), amines (ethylenediamine and triethylene amine) and platinum salts are

currently recognized as occupational asthmogenic agents in the diagnostic criteria.

Personal Profile: Prof. Jingyu Liu

Jingyu Liu is Professor and Director of the Research Center of Occupational Diseases, the
Third Hospital of Beijing Medical University. He graduated from the Faculty of Medicine,
Beijing Medical University in 1958 and has nearly 40 year career in the education and
research on occupational medicine. Prof. Liu is specialized in occupational medicine, in
particular occupational immunological disorders. Now, Prof. Liu has served as Vice-
Chairman of Chinese Occupational Health Society, Vice-Chairman of Beijing Branch of
Occupational Health Society and a Council Member of Chinese Preventive Medical

Association.
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(sFas) 3E®IFas messages MR 5, sequence D

(mFas) & Fas ligand (Fasl) O#5S %8
BHICHEL, 7R - 20 EREZHE

T5. I EERMEIES T O3 T O i
MEDO—RZ KD, HEMAEEH O I iEsFas &
@L% sFas¥s Bl o A%t 88 inZ 4y L

$7§E§T&ii§§€éﬁx77’f ek
U % variant messages IC#HB L, B
%EEWJ WK TEomEZikAlz @'Ciﬁ‘t@‘
5. [MELEHE] EBRELD informed
consent #1572 B CAEEBIES G EE
FTIE O AR I BER%Z BR 2 b EEONEIC &
DRI L, ©RNAZTrizoli3KIZ Thl
i, first strand cDNA % &R,
Fasuﬁfz:?@ coding region% £ T4l

2, K1® 849 bp DFEMIE, Exon 3, 4
Jtr6 R 4% Uizl isttFasB R T Th
D (K2), NEKm&kD557 3 /EIZ
Fas ISR TENLNMII AR R
K%} Fas 7 /BETHH T EMNHEAL
7o, [BER) EERWEERE #C DsFasFEE D
BWINZAZ T, Fas ligand #A& @K%= R
9% variant message = & 5 ] Fas
BROTOHFER, HEELLEMITXIOIE

1 2 exon

3456 7 8 9

Fas B

Varient g3

E4 2 LS T S xnt pl,lmerthure 2:' Schematic representation of hum_an Eas cDNA

(F: 5-GGATTGCTCAACAACCATG
C=3, R: 5-ATATGTTGGCTCTTCAGCG
C-3') ZHWT PCR 27> 7. PCR I3,
2ZRNABIE 20 ng&k D AR E N/=cDNA,
200 nM ®% primer, 1.54M dNTP,
10mM Tris-HCI(pH 8.8), 50mM KCL,

and varient message cDNA detected in silicosis cases

e RB 70— DO7 R b —
T A &5 HEBR RN S OB E L,
HOHi&OEL AR BRBEHF O—H
ERBIENTRBEINS.
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—fRERE 15
WERFAIBY 5 ¥ ERIERSE & RN
O RhER (LERHRENAR), NRRE, Kk, RHONE, AR,
BilbK, RRER, GHEE (RREL HE®)
(Hr)

P& A B XAFIEBROSREREE ST VI EEb 2 HKER
FHEOAFIEBM IR ZHE L, X FIEBIE ORI P BIE bR
DAKBREBEOAIEEBINTOVARTCRERBEVWI EEZHEL I, 4l
BABEUCHRERFEEANRE L T XFBHERLE & RFc> 0T
HAEBEZIT- 1D THET 3,

R KT H k)

MHEREH (HH59%4. FHERA. 4%, EERERFER20.5
) OZAFTEBHEXEREZHAAE L, HAARBHEIM itk 28F
IR AFIEBIEE ZHa e ENVBEAZRKKNED & L1,
€Ty

HERFHOS bENEGOHOXAFIEMIEAWRIRNELEO
ALDOBICHEZREY oL -, £ WBEM T gk, X
¥R IgEbiikih, IgGibiAizVWFhbEEXLRRONK L 5 12,
RMAKBRZFIEBRES IO TRIEBHE O RIE P BRI IKNL
TGO ERGBELE L Tw 3 nfgErRbh i,
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25 FEMOBEERIE» S

FEM OB RE ORT. KEEAETY
x BPEEEMRER LY Y —BEEH
*+xH AR BREK 7 L )V ¥ — Bf 58 A B
e AR KER ZHHEESEM

B BROVURZE~, BRHEBY 3 BELFORRE R 5

MR- Tk

19704EH 5 1993FEMIC T LV F—ARICBWTEZEL., BEET LV
¥F—rZHLEFENSEE LT, ZOHEEZHER. BEMNRFTT D

1970~ T24E6 B I E L AP R (KMBKFEM) . T2HETHA~TTHEIA
FETHTUEA (MKUBMIKLE) . TTHEIA ~SEISHTHMEFEE
Sk (GREHMT) . S3ME4FUMBIE Y (BBERT) O, L
THhEEHREEERMICBWTEZEL E,

HEZW IR, REeRELORRMEER. AT XM, BRERFR
F X b, ISEHAEREIC KD 2o

%

ok

L

. PR 2288, JEFNIE8EHITH o o

2. PLWF—MHEBRH., WE6H., MESH2HTH >,

3. HIFOWREIUTOZI L TH> =,

1) KMIE3H T, ZDH>HBRIXNBL% (294]) Z2h® 7z,

2) EHMLIBIT., ZFOS>HBA FRIEMNE% (1141) Z2hHid 7%,

3) 2OMHIE CIEDEFHBS LG, EENHTLTN DS
Oz OBFRTHLENIZI T,

4. bOBETHHBREL B> 0. AL ) XM, HE FrdnoX,
BEOER., 77, axxHn, ¥YF)FHOTHETH-E. 2B, BENE
FELLTRFl L > TbDICHF LT IERNHO o

=

J
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Ry bray7HEARBEGREBDIFEICKLY
WELEBYMEBRwED—F

O RIFHE, TH/mHPE, BWIRX, SHEL,
HEM, *PEXRX (WX - E-—A, *FAREEH)

[IFCHIC] BADT bE—RITEZ S OARKIREERERDEE %]
RICTBERAEHIE (controler) e LTIRARTAA K, WEFXER
(reliever) & LT B-BIHAIRANE—FRE N TS, §E, FE~
ERy b3y THET, B2OBYERBEICRASTEMOMEEE 25
IBADEBEGEREBDIARICKY RIFAZa FO—-ILEBE. 3T
FE-—RAREXHREDARAROHUBMBERETIVEBEDNEBETS.
[FEGI] 208, %M (X)) WREE (RRULRER)
(FREE) TR7E(18#) M2AMSS5A, IHTT7 LILF—HS
R-HERERICLDEBDNS8T, 8, REBBEERSHEBFALL
M, REICTHCAE. B8FI4ALYRY b ayvTHiE. RE
OFSRERBALUBAHARZE. ZOKIgE 1320 IU/mL, X
PIMIFEEER 870/mm3TH o/, MERI I VAEIARERTOA
REFRRESICEVESFEREKELAD, 1MTA LA, MALHWERZE
FORBHAERBIR. KEICHBZ4S IRREHRIRL, BE1
B18BYHIZR LA, (BEE - REE)7 FE—KEZL.
(B44PR) BB, ME110/76, FkE24/5y, iCEMRERT
2ihEF ICwheeze ZEEELT 48, cyanosis(3Zan-o 7=.
(BREHESR) (78R 790/mm3, IgE, 10,100 IU/ml; RAST;
HD(4+), 314" 2(3+), 2% (3+), h&h" #(3+4), hv¥" ¥ (3+), #1 LK
(54), 13 LB (3+), Nars=(5+), ¥9x(6+), RFZ(3+), 1731(-)
(BBFRZA) SNRERIRTOA R8s, B-TIHFIRATHE
L. BESGREZRELGV D, RESTEHYI—F—5H05
BEMAFTIRICREBERL, BDI 1200 ng /H(RR—Y—ER)L
&R, WEAEKEL L, PEFRIZASEIOD 60 »5 498 (L/
) £TH#EM, BRAZEHRIOXLIAEI FPAO—ILRFTH-
f=. LL, 54 B#%DIgE, §F8EKkIZ3200 IU/ml, 870/mm3
LIKABETHH /-,

[EXR] BISAORERRICK S HRE® & BDIARILR SAEK & PEFR
EZRELEDP LR ULIGEV NIIVDBHENDERICIEFR 93 TH o 1.
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BT LIV ¥ — B R O R RE 0 & T4

O#tiREE. MTHEE (K- E - %)
EHEBET. BIET (&K KEEHRL Y — - KEFD

[(HR] &K - KZEEHRL Y —KER TRE2EMICBRERBRE, BRERELET
A MMERICE D HEEZH L BEET LIV — Mk ER ERERZZED) 55
BT E. Bl HE S IRFESROBRMEITV, BEEZIRITS,

(Hik] BR¥. F#. M. 7 hE—FRE, EBWA. &, KET A MER, B
FHEETPHREE LD, /Sy FF A MMIFinn Chamber on Scanpor tapeZ fWEBH
D LRI ASKFRIREAT L. PR 1 BFRE & 24R5RICICDRGEME THIE U 7z, idBRWE
IXBEDRRE L AT 2YE & QA E R ERAEET LIV ) — X258 E L
7o BHEAEZEL HBE+TFRH. I BER+FEUNOBHETFE. I HHE+EEER
B (BB X2 3RERMERED 3BICH Tk, TREZERRE. & B3R AHO4
sl 4y

(ER] 1.BEER: BH196. &i36FITH oz, BERTIIEBM206. THI
BE11F, ERIEE - s RHERSH], B EEE FETH. 2 v v4b. BERLIE. T
DO ETHTHo k. 7 NE—REZF L BEIZ206 (36.4%) THo7%. 2.
BBEMIITF - F +Bidt426] (76.4%) THorz. 3JRERWE : EEM TEINT T 1.
A=)V RN—FEW. > v>T— 5T 7AFR/NERTHo 2. THHBET
BRI U, Gkl &, K2R, Bl N8 #. 7—Y CG. PTBP-FR.

IPPD. 1,3-BGRENFERTH -z, WHHE - afEATIIERMEL ST7v 7 AF
%5, FFTRREAL. KR, 2/VV R E, BEMENLEETEIE. KE #F. 350
ANE. Z0ORY, ES—VFR TUID, N—=V—IlARE, av I TRAEX X
Wiz, BHEBTIIHES. JLFRAE. TOMOBETIITRFEE, HBR
E, OER. FRENERTH k. 40HAEE BEIR  WEUL OFIG 3R
91.7%. [#¥80.0%. MEE100.0% TH»> 7z, 5HFOMS: : HEEZH L 1-EBHED85.2
% (46/54) MHEEZ#EEL TWD,

[%5538] . K 7 A NRIRE OKHIZE HBRETH o7z, BB T OREGE ZBHFE.

HE. BE IV BENEMEEROBRTMICELETH S,
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VERRBEOUE . WIRIERLEDEMN A VB ORAE L, &
TEFEICRIZTHEIZHOINT
PERE W R Bl /NS ot (HH
i) KREIE (LEH) WEE (BB REE)

e B IBILERTH O A FEES IO T, BEMER . FRIR
¥, R EOREEZRETLEEBIC, A URBBRFICE U THRB
IS & 5 9 T R R A i U T & fo, 19974 4 HITER S 2 Kin]
U. fEEBICHEE LU TAIEDO RARIEZFHHA L. Zh S DX KRG L
R EIEFICRIZTREBIIOVWTRIT LD TREZHRET 5.

TEENERMFERICH FRAERBE LU TR YRR ET S, (EESELS
L. #b7 =L, MAEBEERET L. CxGRHOMESRET S, 1EX
Bricw 27 25M35, A VB AFREBELUTEETHELELIT,
WELHIAEII DV TOHA#MELE R T HLETH -7,

19634E. & Vg RN ME). 7 F/EEE 2502904 (36. 0%) DHIE
BHEADDD - 7208, (EERFEOYEE & HIT19T6HICIIHLIZ3TL &%
5944(15.8%) (TP L. BETH 0 780 SR IChG BIER D& X 75 <
155 12HERI(H2) $ 224 (5. 9%)iBD o fc, Hl. H2(319884FE1C1335/4174
(8.4%). 4045(9.6%). 199T4F1C1324/22644(10. 6%) 254 (11. 1%) &2
D, BEEMICHFREZILED SR YHBBREFORBICK S 2L
BRONEDh 720, BETH DL O REERFICHEIEROBRINL
WH2BI D 5 oD BHEDRRBICHEN T 5 Z EA2BD1c, £, WEIERIE
BHEAL T AMPNCH O . 19844 LIRR I3 2B NEBAERI Td - 72,

99TH-DORBE TR ONI R YRFEBA9B D H B BAEE 72138 TR
VERE % 9 1372384 Tid. HLIZ104. H213282 TH -7 DITX LT, K
REEAZT D - 72114 TlE. HIZ 6 4. 02135 4T, WEMEMTIIIE
WBAEHNICH U TR S Z . L b ZDOHRIBHE#FEPIEE S 1
O UBUERIFiSE T 5 B bhic,

71 FPEEBITIIEEDRM20-30 FOLONZHEETN TS, 19974
PG THREEEWRMNVERBD bDI350%4. R YiEIZ5410.0%) T.
AFEDRERIZBAEL BB FHMICH S ENIvdbhic, 7o,
HliZ 2 4. H213 34T, WEIEFIIEHN2, JEMERIEMIZEMELIC S £
NTEY ., WEIERERKH TIIRIEARBHIEIR NI E TH - 7o,
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KR X)) v MERIC X B BT BAE UG

O==WY,  ®iIER, fEREmZ, K
(" BAREKRBENREE, © FTEFFEHER)

[iTC®Ic]) A MY 2 v FE(trimellitic anhydride: TMA)E, TR F M IEOMAL
Al AL = VO EFIEE L S i s, TMAIZ X ARIRERI Y LoV F— 1235 A0F
DL CHEINTWAED, TMAIZ X ZBER 7 LV F—ICHT 285134720,
FZ T, RIFRIZEIVE Y b2V TTMAI X 5B PRS2 85T L7z,

(A B E Jid:] @OTMALC X 2 &bk © v— F L—RTILEY F($300-350g)
% Fv T Maximization{E I ZHE U THTo 720 BEIZ20%. SBRIZS5BDTMA 2 Hv7:,
OTMAIZ X Bin vitroab ZERUG | B2 6 0) Y XE 2 8RIL . ) > EMi e Fbe i %
5x10° cells/mUC B L7zo 5x10°/well DML % microplatelZ A7z 212, HKwelll2500 &
100 ppm®D TMAH S 5 W IZ KB HFL(EC; 10°cells/well) & 500, 100ppmDTMA %M 2.

5% COq 37 CTI20M AT 22 L 720 HIRIIMIILOH-F X ¥ ¥ DMLY JAATFHl L 7o

(R KR TEE] OTMAIC X 2 EAMEIERG © £1X), BIIETMAILEES L
7o 2 EHMERE I NIz BRAERUS TIIMEIEIC X 2B OEWIIEED bl d o7,
Table 1. Patch test results in TMA-sensitized and control animals challenged by 5% TMA in
acetone or ethanol at 24 and 48 hs after removal of the patches.

No. of Reactions at 24 hs Reactions at 48 hs
Groups . Positive Doubtful Negative |Positive Doubtful Negative
Ratio Ratio Ratio Ratio Ratio Ratio
TMA in acetone 5 |4/5 0/5 1/5 3/5 1/5 1/5
TMA in ethanol 5 3/5 0/5 2/5 2/5 1/5 2/5
Control 5 |0/5 0/5 5/5 0/5 0/5 5/5
OTMAIZ X %in vitroah FE Rt
8000 M1 &y, RKEMECZARMLZ
15 e . e, EBRFTIZ500ppmTMA D
6000 p<0 BH p<0 on | I XA s id100 £ 0ppmd B

HEICHM » o e & 56 (2
500ppmTMADGINZ X 5 KB IZD

4000
| WC, EEREE AT BB X DA
] Bhro o, T iJé)l/{—‘Y k23
TMAZRBMES N Z L2 FR L.
0_: in  vitroas FETITHRE 'ﬂ]] JdDINAH

3H-thymidine uptake (cpm)

100 EC | ECH+I00 EC+500 VETHAZEZRB LI, 2O
l)osc of TMA (ppm) 1T e 3 St Py = N2 pEh 2 (88 o
Fm 1. Blastogenesis of lymph node cells from sensitized (Hl) and control U[} ”‘lK 13 ], &6 I lr’ @b?{ /i r'1
(")) guinea pigs stimulated by TMA in the absence or presence of EC. @: } [ 22 J v;— % 7 { ”F 2 (7 H}JBC s
n

p—O 053 different from O ppm, #: p<0.01 different from sensitized animals

Hto
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R AIZBIT S0y F7 2 MEEICET 2B

O OfE, BHEX, HLAE. FER. B MER
(EEREK - K - #id)

[H] &EPREIC X DT VIIVF - g & LENX (@D oD
HKETHB, Trild, INE TEEL DL ET BEECEWEITNT 5 BRI
i, fie ORMEENTRAEL TS/, 20T, BEEADNNy 775 F
EHBMEZEDBIERNAHS Z EREERIETHS, £I T HrlF K
IR A RIS, %y F T R D ROKERE, MR ORAE I L. K
ANZBIFBEEBPEESDOBIERNAFTET S & EbIT. ZTh o DBIEWHE M
D B I DN T s L7,

(57119 8 24EENS 1 9 9 64EEIZE T BARKFRFID 4 F-IRAD 5
B, FEX1H7-1,4584 (B#:1,190%. &kth: 26 8%4) A2XUEHE
ElT TUWF L ELTIE. &8 (= y )b, E70LBAY VL) |
R v, B (MEP, TPN%) [ 20fth ()b A—IVF) ZEH L.
2 A WSRE PASHIBRAT A 920 L CHIEIE. ¥RAIF e, RO 4 8 RERIRICTT - 72,
Rl C, EMEIcXk . 7ULIVF—KE B, SKE. 20t 1ZBv 58k
R, RIRBEOH WA R~
R KR OEER] AEOER. —v b, 7L, K<)  MEP. TP
NiZxtd 2 4 8 BRI E DB HERIT. K4 0.9% 3. 9% 3. 2% 0. 4%, 0.8%
ThHhotzo BUBTIE. 7L &RV VST B LHORBHERDN, BHD
FNEHB LU TEWVMEEZ R Lz, ENEFNOYWE DB HEROFRMEE A2 H 5D &
=y IIVOBYERIZ. 88~90 AEREICMT T, FIv< ) L OBHERIZ, 88~92
ERE. 7 0 LDBEHRIT. 85~92 I T, AL R Ui, i
REFTIE. FRLENIZ., BHohBh -7, o, K2 OWH EXIKRE L
OEEERRG LIcEZ A, 70 LATRAELHEEWNS SN £ DD
T3, BEEERED o -7,

T VEHED S B, 7 oLkt UTHETERIGE R LIcEE. 23.8%T
HD. R VEBHICEITA 7 o LlOBER (3.4%) LB LT, A#EI
BRTH-7, FEIZ. = U LTI, vz VEHEDS B =
TV TH - 1281 4. 7% Ty FIb< ) VEEWFEICEIT5 = v rI)VOBHE#
1%0.8%TdH -7 ;

PbkoZ kb, brAEHOBEETIE. BHELEBORNTRIEIN D 2&88
PFRIVTY DN TIE, GRS O, BIEI N ANV
TG HRMEEDRH S ENZ LD,
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EHERBERE T LV X— - REREBL VR I T LD TRA
(International Symposium on Occupational, Environmental
Allergy and Immune Diseases’97)

B M 19974901710 (k) -9H190 (%)
B BT DB - S A A
BB : BME 250 kR FfEE 125 KR
& BW: 1997THIHITH (K) :rKRIIL
PAZ Q. FRBGHRE, MBS DB L, BUDKe RS
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1970 4= (W3Fn454) 8 H 8 H B BEBIRUK Eifi R
t4& NREE (BEBRFENEYS BB
14 &
7 LvF— 1971; 20(8): 610-8.

19714 (BgFN4645) THITH  F: gRh
K KRR CEFERRYNEESE WD
12 &
7 LIVF— 1972; 21(3): 286-93.

1972 48 (BEFNAT4E) THI15H B “ERER

T B (CERFEFTNEES SRS
15 &

7 LIVF— 1972; 21(12): T71-81.

1973 4% (H3FN 48 £F)
A 25
11 &
4 &
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13 &
BFTEEY 1975: 30(10): 1867-73.

1975 4% (BAFN 50 45

TH25H o FER L

A AR R AR SR
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