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<E 2-3> OFAIE0] Ojet dUfg71&2 #2I|=E
cqga gu| AR ARR | guay ) IF  zoonz| anses
wg/m) | g/m) | PP (ug/m) PP

7). Aseial, Astegh AEedar
o WA, eiARER e
WFH, A F R, F
G F AR, £
e 9 uEd, o g 0 %0 100 . 10
A4, A o, A oo | It It
AR, 01E1 YAFE 71]01/\] A
Zﬂ:gﬁg] 0:104/\]/H E_Q_X]—OJV] L(X)O
RS o]3}

987, AT, =8 B 80 800
A4, ofdolq ot | o5 ol3} S

o 200 100 %
A ot | ol ) ol
2 A A, A B9, <)

PAY, E ool §Eol AHE| 20 - - - - :
e A% s

H] 31

1. =A%, 93333, s, JEUAFHAIALA T FdAE T AA877F &
7heskel AdyIdn s VAGYIANE ol &shs Aol olibstekae 7]
+=5 1500ppm ©|st= 3t}

2. A ASAA, AU A, dFAE B E oY x4 AeHE ASER
Al AW mAA A (PM-10)9] F%7F 200pg/mell sk VleEs =#4E St
g AgolE AU FAE Astel e 2 He AWF/IGHAE(GE)
NS wA L Fndacr 9.
7F &7 s )9 oo AZ" F-arId(F -7 FE 2
G ERAEA WA A o] T
ot AdE7] e e )
ot b3 g W)
ul, Z2& w7

w AWer]d wey Al E A 3x dd HR
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ey Ao v ARA Z472 A5 q0ln, F2 A7 B /1EAY]
bl elZu| R WA A A BUE el A3t

1oy
= A# sl AF&3 7]17]% Portable laser aerosol spectrometer and dust

[O& 2-3] Portable laser aerosol spectrometer and dust
monitor model 1.108

[O8 2-4] OMEZ 2UET &X]12 9
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) A #F718E

A F71381E %71 918 SOLID SORBENT TUBE (coconut
shell charcoal, 100 mg/50 mg, SKC Cat no. 226-01)& A}8-3}o] 0.2/min®| 4%
= ZYAEY A A7 SAE o, SAAS i BT s
ANEE SRS A9AER, A WF FHH 59 X7t o]HAA = 317
A3} ol wjx|Eo] = A F 2709 Aol wix|et o, A3 vaE
3l €17] 13t dialf SA-stAth A5 8 59 Aol eF/F RS 9
3 A TARE NESFA TS AEsigion ofF B A T AFE A

o
gttt 4, +4, 84S NIOSH MAM 1501 &3k 3t

o

o,

Bl

S}
=t

=

f
S

2}) ZEgH s =
NIOSH MAM 20162 7]%3}o] Cartridge containing silica gel coated with
2,4-dinitrophenylhydrazine(SKC Cat.no 226-119) AF&3}e] 05/mine £==
ZPAZHRE A A7bA S-S o, SAAS 7 RS SAA RS
AGARRE, ZEAS W HA 59 227} o|FA= 7 Eo] HjX| g
of gl A F 2709 Aol wjx|stglon, A3 vlaE 91a] 97] 13kl tiF
59 AN o7 HAS ] A FAR

I
o
_OL
38
o
=
b
Mo

T

|

ohehieks gslarA WIS 98l FILTER + SORBENT(2-pm, 37-mm
PTFE + washed XAD-2, 100 mg/50 mg, SKC, cat.no 226-1713/226-30-04,
ZF 15 GOE AbEste] 2/mine] £E= ZAIZY w4 A7A] 48190
W, SRS & BASAT SN S AGAEE, 2eA S UF HA 59

Ze|7F ol H A= SIA A o] wiAH o} gl= A F 2709 A el wjA| sk
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St AR L BAAY 4 5o AR AFHOR B ALS
8T 2

H AR R AFFATS 259, T 37 otk
(2) AL FH7E B

= AT A Fag et Hatel= o AEdn] SIS, AE
T, 40T, IS, S5 7345977 §), BRI A HAAE H]
B "=, T "H=F, AdAdeiAE 5), B =771 At A 57, T 9
Z7F AAskE APlETR s SelEith B T gEas FH AlolE
7hdel oef 19 Bz T 924, 28 Bz T 9=+, 24 T 2+ (regulatory
T cells, Tregs), 178 »x= T ¥ I

HET H297E AR % wvlshs Aol &
e It silvk 4 BE T 9
Aaedal 18 B T 904 IFN-y, 2!
Tregoll A} #H|&t= TGF-B1, 178 B2 T g oA BH|¥+= 1L-17, TG54
ALOlE7RI GM-CSF %5 glstdrH 1 8-1]. »HA|

‘w
}u:mEL

0o
oft

Hog ARGt TY BAA T OHAAMAEA HY AR 8y E

Cytokeratin-19 fragments 21-1(Cyfra 21-1), 2MXA A EAAZ S§5=

Pro-gastrin-releasing peptide(ProGRP) =< &I3IAtHE7-1]. v 5 A ¥
3]

G 27 A9 AF WEE % Folwsk £ BAAE §
Ao FABAEL 93 BAAE AGHAT 1 F 24 9
EAZ 21E APl Bl 1) B £F Ao|F G

0% =ETY WYSES vw Frhsarh
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<E 2-5> HEAZAIYS

?']i -
e AX 5 NE&E H| 32
B _ - Hﬂ?ﬂ?- Xﬁﬂ?- 3| i]ﬂ] & 1}
3 ol x :\jll /\_"H =2 1= v, =1+,
4o AETEH 57 I, WES, GG A 9T 5
_ [gR(Z 2748 1), [gGHEYAZG 1)
2 Bz A K J
AT WATE A w8719 14 welkg)
B ©Z, %E?(Eé T d=7,
BxEd W AGMHE HE | AEIYT G, 2 A E,
TAZ =4 61]%%]4 ng
[L-4&Le 2743k 34 T g+

IFN-y(Hfele]22t9d), IL-17(- Oé%/lﬂ*é w3l

AEWHS), TGF-BL(AARES T, Al | o= i

AE), GM-CSF(HE - 28} 3l S41 53], | Afel =719l
A AZANE) & A9%

Cyfra2l-1(H] A2 #HgE FA44),
v ProGRP(&AHI A #9142}

Th17

Extracel\ular baclerla ~
(skin, linin ne) IL-17 Th1
Fum.al - + Cell-mediated immunity and
. . + Auteimmunity Th17 :t-§; |nﬂamrnalhon R A
r::?:ﬂﬁ:' g;lsg,?:;z:' + Intracellular pathogens
. - - Viruses, bactena
Antige 2 Th1 * Autoimmunity
* Infections ntigen Gy + Inflammation
-Bacterial, viral Presenting Cells >
-Fungal, parasitic . 9 /(B‘ IL-2
* Toxins “*L IFN-y
-Exogenous Naive g b TNF-a
-Endogenous C -
Sl : . Tl > ¢ 10
* Food peptides : )
« Allergens | - J &,
* Medications Vv - W
« Auto antigens ‘c\
™, Th2
TGF-p + Antibody-mediated immunity
Tho: Naiive T cells IL-35 . Th2 * Extracellular parasites
Th: Helper T cells IL-10 reg _ + Asthma, allergy
Treg: Regulatory T cells IL-10
IL: Interleukin i

Treg IL-13
* Immune tolerance
+ Lympocyte homeostasis

+ Regulation of immune
responses

TNF-a: Tumor necrosis factor-alpha
IFN-y: Interferon-gamma
TGF-f: Transforming growth factor-beta

[O8 2-7] T 8= 2% JI5 2R

(http://thefunctionalnaturopath.com/autoimmune —disease —th1th2—paradigm)



Holl thro] a‘i"? % A8t L, dAAHH T @%ﬂé‘fﬂrﬁ] of
& Aglata AP 489, 2] AT 58
ggoz Z8stdtt 10 m EDTAZ ¥ ¥ tube(BD Vacutainer K2E, UK)=Z 7
~ 10 me AHAsI T AZHEHE FAEAN SE3A o] F thao

AE AR AT,

o3

otz B (Hematology analysis)
2K 1 mE AFEYEA7]7](ADVIA 2120, Simens, Munich,
Germany, 1% 2-8)& o]&3alo] WG A4 g Ay G

T, AEREEN Fk uEAZ(%) 121 S5-I SA7]S FAH(%)
= 3

[O8 2-8] XITLUE=MT|(ADVIA 2120)



W) T o] dAx vs g4l

Fel
§

S
=}
PN
ek
2

ol ¢+l A 3 (Peripheral Blood Mononuclear Cell, PBMC) #2]

gl = dxAs  Bygslz HAE  dAAFo  DPBS(Dulbecco’s
Phosphate-Buffered Saline 1x, Gibco)E ## 3 @ volume 74 F7t= Y&

5 4-5" 719 Al$HA mixing AT Ficoll-paque density gradient
centrifugation(Amersham Pharmacia, Biotech, Upsala, Sweden)®d ol uwjz}h
Ficoll-paque Plus(GE Healthcare, UK)E ©|-&3}o] @A E7+8 #2]3Fich

@ HAAAE HE g9

SN

22" PBMC 5 B 92F T A2 22 A E(Natural Killer cells, NK
cells), T FXZ+ 2 2234 E(Natural Killer T cells, NKT cells)2] H]

[e)
&
F A 352 (Fluorescence-activated cell sorting, FACS)S £3}o] #7149 dch

o
-

7 AEE AT 5olA AN o FAL A4st: FPo] TAY G

AE doid, WP w dolHR AEEHE sttt A8E 7171 BD

Accuri™ C6 Plus(BD Biosciencs)©] % th.

[O& 2-9] SAZEEAI|(BD Accuri™ C6 Plus)



20 ---- ZEA LU= 37 F RAEEL =57 AEIE

7t A Ed AR FA= EP@¥”W

o)
CA, USA) &2 PE mouse anti-human CDI9(BD Pharmingen)Z ] }oﬂlﬂr
BHZ T P23 E= APC mouse anti-human CD4(BD Pharmingen) & AR&-3}8 3,
AE3Y] T Z4E= PE mouse anti-human CDS(BD Pharmingen) & o] 88}
A7 AT AAdsAEe} THZF e A3l EZ+= FITC Mouse
Anti-Human CD3(BD Pharmingen), PerCP-Cy"55 mouse anti-human
CD16(BD Pharmingen)® PE mouse anti-human CD56(BD Pharmingen) A] 2F<
ARGSEATE EgE 2} Ao thEk Bl Sold A¥S BASY] f18te] negative
control® FITC Mouse IgGl k Isotype Control(BD Pharmingen), PE Mouse
IgGl Kk Isotype Control(BD Pharmingen), APC Mouse IgGl Kk Isotype
Control(BD Pharmingen), PE-Cy"7 Mouse IgGl Kk Isotype Control(BD

Pharmingen) A] k& AH8-3FA

r}

& ol
= 71

et

24 W 2% FA
°

155 4

o

3
=2 71
plasma)S AFH3 & I Zof| E3H 3| (Immunoglobulin) < sandwich
ELISA(Enzyme-Linked Immunosorbent Assay) WHOo = Awk EA3
1.

A E X Standard 559} TF w0 sk LA R2
[e)

©
o
o)
OO
O
o)
O
N
-1

b %l\

= A% standard curveE ASII A S AAEATh B4 = Sample%
3}
)

HN% Aol ARA ) Frol ST Folo] FRE @

F
of
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y Pre-coated micro-well plate

Add sample or standards,
incubate

A

y

2
v Capture Antibody
Detector Antibody

v,l.- Detection Conjugate y

- Target Protein

Sample and standards are
removed, add detector
antibody, incubate, wash

'

® -« Sample matrix Protein

-
f% Add detection conjugate,

P
y incubate, wash
&> ﬁ“F Add detection substrates,

h incubate, read at OD 450 nm

[O& 2-10] sandwich ELISA E(GIA|, hitps://www.avivasysbio.com)

@ Immunoglobulin G(IgGG) subclass #43

Nunc-Immoulon™ 2HB 96 well plate®] 2= welle] IgG subclass(IgGl,
IgG2, 1gG3, IgGAHE =z} Ao 3k 2ug/ml capture antibody(Purified Mouse
Anti-Human IgGl(BD Pharmingen), Purified Mouse Anti-Human IgG2(BD
Pharmingen), Mouse anti Human IgG3(Hinge Region, Serotec), Purified Mouse
Anti-Human IgG4(BD Pharmingen)E well & 100 (0% 931 4TCol| A overnight
Al AT} o] &Y Automatic washer(Bio-Tek ELx50, Biotek Instruments, USA) =
3 wash & capture antibody ©]¢ H|Eo]4d wild ZAsS 2zt 10%
BSA(Bovine serum albumin)-PBS 200 wf/well 2 H7}slo] &0l uk-g-A)71

t}. 2417k 3 Automatic washer® 3¥H wash 3}z, Alth 343 standard(Human



IgGl, G2, G3(Sigma) : 1,000, 500, 250, 125, 62.5, 31.25, 15.625, 0 ng/m¢, Human
IgG4(Sigma) - 100, 50, 25, 12.5, 6.25, 3.125, 1.5625, 0 ng/ml) ¥+ sample= 100
WA A7t o] W 7F FAER sample] FEE 1# skl IgGl 135,000,
IgG2 1:50,000, IgG3 1:5,000, IgG4 1:25,000°.2 2} sampleS 3]4sle] H718EA
. 4 CTAlA B2 overnight 3 %, AlAY Automatic washer= 5H 2] wash¥
1 pg/mle] Biotin Mouse Anti-Human IgG(BD Pharmingen)E 100 w® E&
wello] Ha1 Ao A 247 AX] & 5 Automatic washer= wash 3}
avidine peroxidaseZ 100 pl/well® Pl 1A7Fsr Ao HESAZ] F
ABTS(2,2' ~azino—bis(3-ethylbenzothiazoline-6-sulphonic acid)-diammonium salt,
Sigma) substrate buffer 100 pl/well % A7}aste] 25-30%7 A A3 E A23k
% Stop solution® = WH3-S FZAAZATE o]F Microplate Spectrophotometer
(Bio—Teck, Epoch, USA)E ©o]&3}o] 3% 405nmolA] sampled §3 =5 9]
o] =& gelatith

@ Total IgE 5 &4

Total-IgE ELISA kit(IBL International GmbH, Germany)Z
Abe] T EZd whel 4830t @4 W total-IgE oS 2
23+ standardE 1,000, 250, 100, 25, 5, 0 IU/ml = Alth g ste] &
S 1% 3, microtiter plate(mouse anti-human IgE antibody® ¥
ZF welldll 10 A Standard =5 87 A& 2tk 200 1l Enzyme conjugate
[gEE EE welld] A7}l pipetting(&£3H) & A0 A 30E7F HH$-3l == 3}

At} o] EE wellel 34%¥ Wash buffer(108] 3]4) 300 (S 431 washing
< 3 9HEE T 100 W TMB(tetramethylbenzidine) Substrate solutione &

A&tA HA7ber & A& oAz A 1585 AX3FA 1 100 10 Stop solution
S ZF welle]l Wo] wrg(ubaS EAAZAL 0% Wl Microplate

SpectrophotometerE &3} 450nm &3 %= (reference &3 %=+ 620nm= A7)0l

J&&( il
rO
ol
ol
N
Ho
:oé
.
—+
2,

{

d
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O

A 7k AN Total-IgBe FHFES A1 1 RS AN

@ IgA = &4

Nunc-Immoulon™ 2HB 96 well plateo] IgA Ao thst 2ug/ml capture
antibody(Purified Mouse Anti-Human IgAl/IgA2(BD Pharmingen))E 100 0
/well® ¥l 4T A overnicht AZAt. 7Y Automatic washer=® 3% 2]
wash & 10% BSA(Bovine serum albumin)-PBS 200 wf/well % #7}&to] A&
o Al WF-S-AIZ 0 =AM sample 5] wHl A o] capture antibody ©]2]dl H]Eo] & S
2 Agste A gt A2olA 2413 vhg 3 500, 250, 125, 62.5, 31.25,
15625, 78152 ng/ml= A8 A et standard(Human IgA, Sigma) &
sample(1:50,000 &4) 100 w02 ZF wellol] ¥F3tt}) thA] 4T A overnight Al
713, AAld 58 wash & 1 pg/ml biotin anti-human IgAl/IgA2(BD
Pharmingen)& 100 wl/well 2 7} & Ao 4 2417 ¥-g-A| At} 5¥ wash $
avidine peroxidase 100 wl/well &= , 1AZF & ABTS(2,2'-azino-bis
(3-ethylbenzo thiazoline-6-sulphonic acid)-diammonium salt, Sigma) substrate
buffer 100 ul/well 2 Z7}sFe] 25-30%7F A W3S #23F 5 Stop solution
2 W8-S FAAZAY. o]F Microplate SpectrophotometersE ©]-&3to] &3 %

406nmell A sample®] F@=E 8ol =5 AU

oh) THEZT ajdFy W B4 AlETl 5 &4
w2]¥l PBMC+= Ficoll &2 43 58 #AlAE ¢ld DPBSE 33| wash -
24 well plated] 7} sample®d 1x10° cells/well PBMC, complete RPMI A 3 8] &F
o 500 ng Ionomycin(Sigma), 10 U recombinant human IL-2(Peprotech, USA)
S 233ste] H7kgk 5 37C, 5% CO, incubatorell 72417F wjokalgit}, o] 3 4T
of 1517t 12,000rpm O 2 A ZujFH (3 H) S Eelato] F7REA7HA] -80C el
L o A
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T X wjgoz A2 FFAoA Interleukin(IL)-4, Interferon(IFN)-y,
IL-17, Granulocyte-macrophage colony—stimulating factor(GM-CSF),
Transforming growth factor beta 1{TGF-B1) & %< olgfe] z} AJoke] A%
AL L2 EF wE} sandwich ELISA WHo=z ARt 7t A x|
Standard F=t FHE te ZEAFFA R ol 098~0997F 2 A5
standard curve® gg3tal A E A9 FEE

g Afoll= AxA 9 sol 3 Aule

7} Apol E7EIH AE-3F ELISA kite theh 2t

IL-4 : Human IL-4 ELISA Set, BD Biosciences, IFN-y : Human IFN-y
ELISA Set, BD Biosciences, IL-17: Human IL-17 DuoSet ELISA, R&D
systems, USA, GM-CSF: Human GM-CSF ELISA Set, BD Biosciences, TGF-
B1: Human TGF-beta 1 Quantikine ELISA Kit, R&D systemsZ A}&-3}1

) FF AR FE 24
g Wl T+ EAA Cyfra 21-19 ProGRP < #418H7] $18ted 2 A%
ZH 2 TM-CYFRA 21-1 ELISA kit (BioVendor-Laboratorni medicina a.s.,
Czech Republic), Human Pro-Gastrin-Releasing Peptide(ProGRP) ELISA
kit(MyBioSource, USA)E A}&-3}%

@ Cyfra 21-1 &< &4

Anti-Cyfra 21-1 antibody Z ¥ ¥ microtiter plate 2E welld 50 pl Assay
buffer, 10 x Enzyme conjugates A= Y&t A& 4S 1871 9
sto] 50, 25, 10, 3, 0 ng/m¢ <] Standard, Control ¥+ Diluent® 108 323k
sampleS well® = 50 M“‘ T & Ao A 60E7F WA 71t} Wash SolutionS:
200 w2 3H A& g > 100 wf Substrate Solution(TMB, tetramethylbenzidine)



O

< B3 oA A, Az 1583 B g npA| o w vk T4 S e}
o] 100 @ Stop Solutiong EE wello] H7Fsk H 108 W& Microplate
Spectrophotometer& ©]-83t0] 450nme] &F == 7} sampled] SHEE ¢
TEE sk

O -

@ ProGRP(Pro-gastrin-releasing peptide) <+ #4

1,200, 600, 300, 150, 75, 37.5, 1875, 0 pg/ml = At 3|4 § Standard®=+ 1:22%
31413t sampleg Assay plate®] ZF welloll 100 pl 2 7}k, 2204 24 7F
S0k wke-S 3 5 dAHE vlgla 100 w0 Biotin—antibody(1x, Biotin-antibody
Diluent= 109} 3]4)& EE welldl 231 oAl 1AZF A gkeh 200 w0 Wash
buffer2 X+ well& 3% washE 3 % 100 0 HRP-avidin(1x, avidin
conjugated Horseradish Peroxidase, HRP-avidin Diluent® 10#] 3]41)& 4=t}
A7) 3 thA] Wash buffer® 200p% % 599 washZ 3t 90 pl9]
TMB SubstrateZ o] oA FxAo|A 15-30&7F vk3-S A 71tk 50 w Stop
solution®.# HF-S Wl 5 Microplate Spectrophotometer(Bio—Teck, Epoch,
USA)E o] 83}9] 450nme] 4 %=5 913l sampled] FE=5 2lsgith

& sandwich ELISA £240o] 2k5 % $o = reference® sample?] 5= H
Attt ol WAZF 2 EY cytokine?d sandwich ELISA #243A] plate?t &%
= Zpolo] W sample?d] FEAFO|E B AT ¢golt}. Z} plated] = 2+ A E A
H=Z 7] 2]
&

L

TEE 4al o+ referenceE welloll Ho] #41519 3L, reference]
I AYS B o2 TRt vlE&S BE sample?] FT&ol #3slhe
& T 29 el W2 Aol 2 ELISA data sheet¥ 2 HE

o] ael 12 e R sampled 848t0] AL45}7] wEol
AEA ol e Ao FAste] A4 sampleol = HIF Aol Xt £
2 %

o & Aolth. ok F& FEAAR! Cyfra 21-1, ProGRP9]



Aol s 29 #el v 45 0 o2 Al

3 FAAY

ATAY Fhe A+ FFAA B i+ HF A2 AT BAAEE
SPSS version 180(SPSS Inc, USA)S &-83}%1, Sigma Plot 14.0(Systat
Software, San Jose, CA)S AF&3lo] AFF2-Zg]| Ao Woes =55 1
2 e

ZF AZAER G EE oFE AFe H AT E05W Student's
t-test AAS AASEAL, A Aol HAEA &S $-o= Mann-Whitney U
test® TASFATH AR, A FAAS Elstr] $lste] BMIOl
AL, AHAGAH SH=E ) R Fol Ao Hur g Aghe

Fo18E0] 0.05 W THP<0.05)Y © <3 xfo] 7}



m HZa -... 27
M. d72%
1. S I ZHszE)
74 v e 8
REZAGD 697148 FAXUA BN AHgdRE FALLE F2 A
S5t 2o Sal(94%) M 14 wjAe Falske FhAe] HlEo] =
7)Ao dl&] BEAE0] e sy Ymts A7) 10%S =348k
AHERIEE EAZFAY LPG7E, A7), 2802 B3l AMEFE 7L Btk
<H 3-1> ZAIY TEa H$P2 L 3
24 849 duty 54
ST
z= 25(36.2)
= 25(36.2)
s 19(27.5)
}Jloﬂe )
TA7}A AL 61(884%)
LPGAHE- 8(11%)
7E 2(2.9%)
A7) 26(37.7)
¥ 29(42%)
H/\V‘
1/\1 65(%4.2)
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<H 3-7> UNE SHUKE FEUHOISLYY 2T, H2l(ug/m’)
A = 5
32 | z2R9% | A% ;; a Q T Nemend sz Adw
Z5shu 6/10 3 1.900 1.143 1.668 1.893| 0874 3131
6/11 3 35% 2.368 3.147 1845 1994 6314
6/12 3 7190 4815 5.457 2.837| 1.637| 10.208
6/13 3 5358 0.609 5.33H 1.120| 47%| 6.0k
6/17 3 7.390| 4598 6.569 1.778| 4.351| 12.680
6/19 3 7676 1.7% 7545 1.250| 6416 9732
6/20 3 6.316 0.869 06.275 1.152| 53721 7.083
6/25 3 4903 3.753 3.601 290 1.077| 8578
6/27 3 5661 397hH 4618 2280 1910 9828
=3kl 6/24 3 1.908 0.241 1.898 1131 17221 2180
6/26 3 6.206| 8.821 1.302 17812 0.057| 16.364
6/28 3 10.765| 8.1%4 7.841 3.013| 2.260| 18517
706 3 2550 0.553 2512 123 20%| 3166
7/08 3 2.391 0.855 2271 15081 1419 3.027
7/09 3 2123 1458 2.367 20260 1.050| 3.720
7/10 3 35U 2512 2.831 24111 1.09%| 6118
7/12 3 1.586 0.665 1.499 1504 1.039] 232
5kl 6/18 3 3.103 0951 2.996 1397 2061 3922
6/21 3 87719 4.021 8.241 1.526| 6.454| 13.423
7/11 3 6.849| 7.058 0.487 175.138| 0.001| 14.100
7/15 3 9.83| 6.202 8.361 2.125| 3.665| 16.069
7/16 3 5597 1.915 5332 1409| 3853| 7646
717 3 1.791 0.850 1.622 1787 0837 2467
7/18 3 4444 3.053 3.349 28060 0999 6815

649 1292 oAl e 69 1792 AlghEe], 649 2692 &5(F7), 6
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<E 3-10> UnlE SPUKE YPYQIRINE I WM XFK| 22X,
©2)(ug/m’)
32457188 B(ug/m’) WA (u
=Z
6/10 | 3 19165 4.187| 188/ 1234 1753 0570 1.372
6/11 | 3 60.957| 48138| 55.690| 2.009| 18670 0918 1.061
6/12 | 3 |141.115| 57588|134.014| 1470 464| 4106 2950
6/13 | 3 | 6208| 42676| 53557 1915| 17530 3.649 1.251
6/17 | 3 81606 13113| &0.883| 1.179| 19347 4.041 1.221
6/19 | 3 [19290| 61.308|186.303| 1.387| 39%61| 3178 5194
6/20 | 3 D55 22175 11470| 77301 3800 5437 4955
6/25 | 3 |136408|128582| 57.040| 8447 6632 1370 1234
6/27 | 3 |137.310| 27.220(135.35| 1.236| 19106 1.45% 1.080
6/24 | 3 | 58167| 39.351| 50676 1.88| 1334| 065 1.060
6/26 | 3 93311| 47.086| 83399 189 11919 2.39% 1.223
6/28 | 3 |134.140| 14.197|133639| 1.112| 11.349| 13240 6.3%
=51 706 | 3 | 41473 12835 40.048| 1392 6944| 34A4 1.590
708 | 3 |10579%6| 16425104800 1.177| 2919 1448 1.8%6
7091 3 R130| 3BEBD| 93.047| 14%| 5796 4192 2.237
710 | 3 | 41.071| 30326| 27559 3687 98M| 1.048 1115
712 | 3 | 59420| 11.127| 58751 1.201| 12.098| 1.039 1.088
6/18 | 3 |156.077| 44594|151.163| 1.312| 17988| 2401 1.150
6/21 | 3 %633 51.691| &427| 1910| 15753 4.234 1.340
711 | 3 | 499%| 4674 498101 1.098| 5523 1918 1.3834
715 3 4741 18181 31961| 1626 791| 6224 2.339
716 | 3 | 42746 3989| 42626| 1.096| 12501 1.281 1.107
717 |3 | 830998 | 1IPIH|412.2719| 472 26.134| 20963 2.104
718 | 3 299635|191.783|243.145| 2.398| 18196 1.652 1.094
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s "gikea F 168 SAse das ved 2tk PAHsO

=i 71 2B)ol e =2 EHEES 00% older

<H 3-13> PAHs 53 MF Y=E Zu

= EREE =EHY HESH

(TARCEHHA=-57%) (%) (ng/m’) (ng/ml)
Naphthalene (-) 0 ND-1300.648 0.184
Acenaphthylene (-) 79 ND-133.631 0.029
Acenaphthene (-) 76 ND-639.859 0.107
Fluorene (3) 81 ND-202.039 0.102
Phenanthrene (3) 29 ND-83.449 0.11
Anthracene (3) H ND-HA 0.114
Fluoranthene (3) % ND-% 0.09
Pyrene (3) 92 ND-92 0.069
Benzo [a] anthracene (2A) 100 ND 019
Chrysene (3) 2] ND-0.970 0.094
Benzo [b] fluoranthene (2B) N ND-2.876 0.173
Benzo [Kk] fluoranthene (2B) 97 ND-0.912 0.115
Benzo [a] pyrene (2A) % ND-5.846 0.146
Indeno [1,2,3-cdlpyrene (2B) % ND-5.242 0.09%
Dibenz [ah]anthracene (2B) R ND-4.802 0.09
Benzo [gh,ilperylene (3) A ND-26.171 0.078

x JARC(International agecy for research on cancer) a8 F 7]&

GROUP 1 Aol thak whekAdo] Q= &2, GROUP 2A Abgol] s webido] 5
gk 7heAdel = =4, GROUP 2B At AlY A 7HsAd = &4, GROUP 3
Abgel s g vt #HE S e 22

A o g2 gshikeks ehales whl o] Eokel 3 69 12Y ofAj Al S
29 649 20Y oFAE A, 69 289 A Sgto] 7€ 119 ogEay], 7¥ 15Y
Addo] S &= o]t



<HE 3-14> ZulsE SPUKE CRIYYE E0L 2Y8F 25, H2(ng/m’)
O3 esl4(PAHS) Naphthalene

594 qae | 28 | 713 | G e | Lo | ae | e e
P | Fo e x4} Hx | HJo | £93

610 3 63457 | 6L12| 1875 BBL| 63457 BKL| 6L12| 1875
611 3 | 130041 115360 1908| 67.056| 125248| 65016| 110862| 1915
6/12| 3 | 80491| m8213| 1975| 204652 | SIGA9| 44963| 714448| 1938
Zl 613 | 3 | 281663| 217663| 1577| 80405| 220803| 89479 215638| 155
f; 617 | 3 | 124851| 114128| 1736 56809| 120467| 5284| 110955| 1693
aleno| 3 | wro0| men|  136] 120419] 48005 | 120385 | ammse0| 1307
6/20 | 3 1309912 | 12656|  180| 60446 | 72780| 32009| 6778|1719
65| 3 | 18250 17686 1401| 5763| 180754| 5835 | 1448|1409
627 | 3 | 560054| 54008| 1341 165895| 182 | 16178| 5632|138
624 3 | 115001 108022 1561| 48104 113121| 46299 1064%2| 154
626 | 3 | 253B| 223%5| 1214| 4H50%6| 242068| 4095| 29217| 1211
6/28| 3 | 60I9| 46395 | 26%2| H38%| 488211 | 30812| 4T 2296
37/05 3 60004| 56608| 1551| 23628| 60094 23628| 6608| 151
S| 3 8705 87793 119%6| 15033| 87806 14183 86987| 116
70| 3 WEl| WBL|  1506| 44125| 9773| 4088| Q70| 1473
70| 3 51011| 51727 1108| 5451| 50640| 6561| 50370 1134
712 | 3 | 18803| 1218%4| 1533 47.180| 126040| 44872| 119702| 1510
618 | 3 | 254465 25486  1404| TI963| 253120| 768%| 2M32| 139
621 3 451 | 4832| 1675| 24088| 49616| 292| 4H5608| 169
TTAL| 3| 490089 45388 2200 03605 49613 280137 4045|2229
f; V5| 3 | @OME| 40272| 2467| 452193 | 05420 3R0266| 404004 | 2348
alme| 3 070| 812%0| 1792| 50489| 899%2| 4958| 0752|1781
N3 38481 | 37964|  1227|  7473| R481|  7473| 3M9e4| 127
18| 3 | 16819 156620 1064| 9%2| 1%6227| 8574| 156067| 1067
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5 . e | EFE N ik e -
839 | 3ANA A%| = | T swe Lj_} @ | Yz
5 46 | 3711924 | 446.322 | 208.403 2916
PAHSs 28231 0.006
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<H 3-19> ZJARZY X E3

am Y+ EFAA}
1= (A) 524451
7)(cm) 159.6+4.4
w7 (kg) 59.1+6.9
BMI* 232424
zel el vi= AZHhour) 6.8+1.9
- 166824

s Body Mass Index, A& HFA]F=5FA(kg)/[7]1(m)]2, 373 185~249
¥ BEAOA 69714, F 3729, A E2AA I

xeA A2 @A) ARELA F AP A%EF) 52457 M B
el 27]g0)4, obEs] g3 ¥ go] 1

<H 3-20> EIAI HIEHT 2 HF(%)

OlENA | BT | . WA | LE2A ~

11(3) 28(7.5) 2(0.5) 0(0) 7(19) 29(7.8) 7(19)

ZE b At JAEAo R vpag A Al o Anp 58 #gsldl o nf
»~79] Z-gH|go] AthH o gt}
<HE 3-21> T3A SZYYEL, (%)
] A7t At k=) u} 71 EHEg A&
312(839) 363(98.9) 362(97.3) 360(96.8) 48(12) 10.3)

FEAUA F 3720 59 ME9, BhadE 184 Quielai A AR AL
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BMI 216424 o™ zz 22 o]

5

T

-

1

25)¥ =24 (N=37)
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<E 3-22> AL ZYNZQ worH 54

AHEZ T (n=25) Z#AF (n=37)
ok 4 o4
AFEA] 4t Ry
Lol (Al) 52.6£3.7 54233
7](cm) 160.8t5.3 1586+49
A (kg) 5.1+83 554151
BMI(kg/m2) 21.6+24 22016
FAE T T
HEA mZo it T T
A Agk 5 T T
}A A8 {5 T T
7129, n(%) 6(24) 4(10.8)
HZF 3, n(%)
253 0(0.0) 0(0.0)
S st 0(0.0) 1(2.70)
S8t 1(4) 34(91.89)
Gikie AT 4(16) 1(270)
tigtaL o] 20(30) 1(2.70)
AoAM HF 27, n(%)
1AIRE )Rt 18(72) 12(32.43)
1AIRE o) 7(28.0) 25(67.57)
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AT (n=25) &2 T(n=37) TAgE
AR (n, %)
46-50A1 5(20%) 4(10.81%)
51-5541 15(60%) 19(51.35%) 0.270
56-6041 5(20%) 14(37.84%)
BMI 0477
AollM vt 222 7Hhour) <0.05%

* chi-square testd¥}, AMF2AlT- 2] 2 H7ke] 98k Zpol& B¢l
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&
T AwolA FRIeaL, B " AR
127910234 % 131, Apdabel Al E(Natural Killer
At 2P A 247y 18.68+1.770 %, 23.47+2.205% ©] AT,
T 2= 78 AAANAEE 0.847+0.290 %, 0.520+0.129 % =A] &t} B HZ
7, NKT A|Z9] Hl&2 Ze] Aol ARFA vlal] w2 Agko] Bl NK Al
= w2 A%e Blod, 7 autt A4 Fod Aol fith
BZ T "X (helper T lymphocytes, Th)+= AFFZ Tl A 42.79+2.33 %, %=
o] 2] <rol| /\1 34.98+2.325 %, AE3+Y] T ©EZ 1 (cytotoxic T lymphocytes, Tc)e=
AHEATE 19.0141.222 %, Z2] & 15.46£1.189 % At B2 T i+ o Mx
W T JZJ 8|S B ZgArto] AFRA T HTE Yok vH(Student’s t-test,
p<0.05)[& 34-1].

cell, NK cell)+=

of NK A3 H]§0]
S AFgS HYow

<H 3-27> LXEN L HANIE HIE&(%)

HE | AESRF T
e | BEER NK cell NKT cell TY=ZF | TY=ZF | Y= 7
™ | (cDI19") |(CD3CDI6'CD567) | (CD3'CDS6+CD16")| (CD3") | (CD4T | (CDS'T

=) Y=ZF)

AR

(N | LT700460 1868+1.770 0.847+0.290 BASTE2TR0 | 427942336 | 19.01+1.222

x|

(Nogy) | 12700234 BAT+2.205 0520+0.129 19802610 | 3498+2.3%5 | 1546+1.189
t 1568 - 129 2984 2013
7 -1.162 - -0.660 -

So3tE | 0245 0122 0509 0.200 <006+ <0.05

- dlo]E= I +SEM(H o] BF QAR LR

- BE T JXF AEFY T gixite] HE&S 7 JAur FA4 fost 2olg vl

(Student’s t-test)
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=

(4) 2l 4% 3A 5
IZof ofste] whEolxl TE=

‘ﬂé}%\ AEZ TR A IgG osubclasses®] 2 IgGl 2.209+0.147 mg/ml
IgG2 5.299+0.458 mg/ml, IgG3 0.147+0.019 mg/ml , IgG4 0.365+0.043 mg/ml %A
om  ZA T 2554+0.262 mg/ml, 4.710+0.335 mg/ml, 0.151+0.021
mg/ml, 0.456£0.056 mg/ml= A=A} A2 = Al AF U A
uel 2 AL ARlelete] FAE TGl A OJES?‘]‘E’_}, AR

+78 B 89 0 )

T 2 A ol A Hat [gGle Hat [gG37F AAAHE Y HT e o]
1, [gG2, 1gG4, 1gA, IgE+= Aol it ek 2 A a& A4 ko] 1]
3 del=7] A i AVF FHE = AowE gzl [g(4, gE 58 A4
07 §oaAE SRAT 2& Ao JEti, [gG2, [gAE B& A% 1
oH3E 3-28].
<H 3-28> % ©M =
IgG subclasses
28 Total IgG IgA Total IgE
= IgGl IgG2 IgG3 IgG4 (mg/ml) (mg/ml) (ng/ml)
(mg/ml) | (mg/ml) | (mg/ml) | (mg/ml)
ARFA T
(1=25) 2.209+0.147 | 5.299+0.458 | 0.147+0.019 | 0.3656+0.043 | 8.019+0.527 | 2.828+0.370 | 119.5+25.42
P AT
(n=37) 2564+0.262 | 4710+0.335 | 0.151+0.021 | 0.456+0.066 | 7.871£0505 | 2.561+0.214 |219.24+46.20
s 382-9.28 241-7 0.218-1.761 | 0.039-0.864 7-16 0.7-4 <240
ol st 0576 0.272 0.960 0.351 0.626 0.892 0.121
dlolE & Bt el ¥

- Mann-Whitney U 4

L ~d
e 59 4

Jck7E zpo] Fhelsth

+ Q2 *H(Standard error of the mean, SEM) & %At
o
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(5) T ©axZF- wjeFo W A Aol B = A
T HEZ A4 AAEE cytokine 5 IL-4, GM-CSF, TGF-B1¢] <& %
Aol AFRATRT EAAOZ §935 4 =YrtH(Mann-Whitney U-test,
p<0.05). A TollA IL-49 Hit AAAFT(11.73£1.506 pg/ml) AHF2
(6.903+1.167 pg/mb)ell Hl8] ¢F 1.7v) =okom Hat GM-CSFe] =2 ¢F 2.14)
Z Ao A EgrhEe] A 36.8449.148 pg/ml, A2 17.48+3.336 pg/ml).
At TGF-B1 A 2 149 A To] =k=d 8%+ 0.253£0.103

ng/ml, AHFA 3 0.180+0.023 ng/ml 2 WERSTH 17 3-68].
IFN-y9] 4% 28 AT 154.2454.19 pg/ml, AH+-A - 38.66+9.740 pg/mle] 3
i, IL-172 Z:E]Z%]EL 51.72+23.88 pg/ml, A&+ 14.37£3.696 pg/ml ©] At}
IFN-y, IL-17 27 Z 7oA =2 S 2oy, A4 froneh Afol=

Holxl FYrh TGF-B1 o WA 2dHE= FE2 2388 A4
(1.10240.227 ng/ml)°] %] #-(0.868+0.080 ng/mbell H|3] =& A= HUS

u, JHEE SAA e E Aol 1T E 3-28].
13 & T JZH(ThD)olA 8] 5= IEN-y9} 23 BE T gEZF(Th2)lA]
Al 9 FEEE L4 7 Hl&S B8 B T gyt &3t lolA A3k

(IL-4/TFN-y)< g8kt AR-2(1.749+1.005) 01 v]8l 2] 2 5(3.637+1.508)

ol A of 20 Al bk o119 3-68], o= REYZT ToA 29 HE T ©

Ze] g4o] 18 Bagxy &4nn $A 3o
IE}E}H, T HZFE wjdate] A E cytokine T+

ME

& 243 A, zed T
e 29 Bz T 979 #40] Fopdu 23 nx T Y=y7} Bujshe
L4 27 v = o5)2F oda] gton HAZA vk whygo=s o

[e)

o
L3 GM-CSF F+%
cells, Tregs)olA HH]F]
Ho oA 7] 5S Kot} 3

0]
oS
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(6) BF ) FF BAA 2

AHFA Y] @A ] Cyfra 21-1-2 2,714£372.5 pg/ml, ProGRP+= 391.65+36.66

pg/ml °|om, &+t Cyfra 21-1 2,907+330.0 pg/ml, ProGRP 416.6+27.00

po/ml $EO2 U 8 A€ GUAY, F F4 AXAS BT PAFER 2

S 44 W9lolA] B oItk Cyfra 211, ProGRP BF AFF-2) o]

3 ze TN B Fe FEOE VAN 9t FFS Yo}, BAKL
o] o] T

o
2 FomE Aol AT E 3-301.

=3

A

&
y

N)

=

<H 3-30> EW0MY FTY BXIX} =

T Cyfra 21-1 (pg/ml) ProGRP (pg/ml)
AHFA]
- 2,7114+372.5 391.65£36.60
(n=25)
Z A
! 290743300 416.6+27.00
(n=37)
AH S 0~3,300 0~6,300
rolgE 0.704 0578

* P+ o] ¥ 59 XH(Standard error of the mean, SEM) & EA|%F
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T, 7ty o 9Of of 3 & Ay

sHolrt 7} HY %] wpep Aol EoltH= HEd Beke,
2013, Theodor D &, 2016).

Ao A 2|3l A datslea TS AT Jglo] AR =

A FoE =& @ Aesls NS 2otk 3] o

= = hISS =
A8k A XH JMZ* oA olatstElio} BiH o Asete P HBY

T E A S 8888ppm o e HASH et B 7| ASA A A
ot zEgE A AWT7|d FA7|E ofstE HojAl= e B
= APAF(arH34 sk 2013, Theodor D &, 2016)9F = A3kt
AYE71d FAH S Ystd dAakstei A 10ppm,  ofAbstERAE
1000ppm ©]st A& HaLstal vk A4 A
FE ] A, Ul=ET, catering centerst M|AEFE G o M-S v LSS =
b 2= Fejel A3olA CO7F 1000ppm Z37F #EElom JAEFE A
o] 3-&7]¢g ZHaeAHE. Shiren ).
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o Aeddor AEH o Agaty] wo|tH=d e #ekd, 2013)
PAPS 7 BHAe] A4 A7)l mEka] PMipe JAke] 24 27 o]
1072+ PM o5mP] 2FO 2 F-E-#th(Watson JG, 2002). &4 24 we} -8
He AR e FE, S99, G ARV 52 59 71 w7 =
of B9 A AR A s oy dAS w38 g v AR
of A =2} o] F AbstAEd A9 5 whg o R Q] S57|A, 37 A%
o] wAostet AlE 7t Fol T AV wE: Al HgEAY] SR EE

mid 430Rg o] g7 e Aol o) AFgatal 60%+= *u“él 1?}01] 40%+=

3

pg/m” S7HE A5 AE J‘ #3t sz—fiﬂ AM%O] 247} 0.36%, 042% 27}k

Al PM 57} Al @38 8ke] AFEE-2 0.63%, 0.75%7H4 S 7tshe, 7|4 o=

PM 1o #3010 pg/m * o] S7kete] AHom wid 49 A A

FEL 23%, BF/1AE APFES 67%744 AP R =T S/ S Yt F
=, 2015).

2001~201174A) €] 250%ke] Avteh Q17ekel the APES F0H Tk,

]

wmﬁ

-year ©|%, 3 yearo]¥, 8 year ©|& F

T 5 o5 A7 PM 259 AP EY e dEde B
ow 35714 Htol o ApdEo] -] HAER =E(PM 25) ==l
FHo R 2HAFE Vel EA et O NOx 59 AHsl7hag BA
St Aol A PM 253 #H9hate] Ao S o S7bstsion, BE Rl A PM o5
& AMGE F7bell 71918k tHCrouse Dan <5, 2019).

FAZEHAAAA TG AL 7S E e BT
39 270 AF AGeM LPGHEE AFE-3saL, 303 907He] |3 o
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VII. Abstract

Title
Hazardous substances in the air during cooking and respiratory health effects-

school cafeteria workers and work environment-

Objective

The purpose of this study was to identify exposure levels of air
pollutants(cooking fume etc.) in the cooking process of the school lunch
environment and to draw management measures through evaluation of
ventilation cases. In addition, the immunologic effect of cooking fume were
evaluated by comparing the immunological indicators of the clerical group and

the cooker group among female workers in their 50s.

Methods

We measured air pollutants (PM10, Formaldehyde, polycyclic aromatic
hydrocarbons, carbon monoxide, carbon dioxide) from cooking at 24 school
cafeterias. The ventilation case evaluation was performed using the Fluent
(ver.19.0), a commercial program of Computational Fluid Dynamics (CFD).
We performed blood immunoassay tests for cook-groups and clerical group.
All measurements and test results were compared using the SPSS statistical

program.
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Results

In general, the production of carbon monoxide and carbon dioxide was higher
in cooking using oils such as pancake (egg scrambled and pork belly, and fried
and exceeded 200 ppm of carbon monoxide in one place). The average amount
of PMjo exceeded the current indoor air quality standard (100 pg / m3 per day
on average) at four of 24 measurement sites, and the average amount of PMs5
exceeded at five places (20%)(Daily average 50 pg / m’). At the average
amount of formaldehyde inside and outside it was significantly higher in the
cooking environment, and 1t tended to occur continuously in the cooking
environment regardless of the cooking environment or ingredients, but it did
not reach the level of office pollutant management (120ug / m’) in Korea. In
the amount of benzene and volatile organic compounds was not different
between the inside and outside of the cooking chamber, but exceeded the office
air quality control level in one cooking environment (1 place). Although PAHs
tended to be higher in the cooking environment, there was no statistical
significance with the outside, but Naphthalene was significantly higher in the

cooking environment.

As a result of the analysis of ventilation conditions in the cooking room, the
canopy hood, which i1s useful for rising air, was used for local exhaust to
control pollutants including heat sources, and the general ventilation was
achieved through natural ventilation through windows or doors and wall fans.
In the cooking process, workers use fans or air conditioners and outside air
flow in due to the opening of windows because of cooking heat. This acts as
an obstructive airflow to the canopy hood, resulting in low exhaust efficiency.

In addition, the long distance between the opening surface of the canopy hood
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and the working surface also affected the reduction of the exhaust efficiency.
And since the canopy hood was located on the operator’s head, there was a
problem that the contaminants were exhausted after passing through the

worker’s breathing area.

The cooking hour at home was high in cooking workers. In addition, cooking
workers have awareness of ventilation. When they generally cook, they open

windows or turn on ventilation fan.

Cooking workers had higher eosinophils than the control group. B lymphocytes
and NKT cells showed a low tendency, and NK cells showed a high tendency
but no statistically significant difference. The percentage of helper T
lymphocytes and cytotoxic T lymphocytes was low in the cooking workers,
but there was no difference between the two groups. However, as a result of
checking the ratio of Th and Tc, it was confirmed that the Th function was

higher in the cooking group.

Allergy-induced factor IL-4 and GM-CSF involved in pro-inflammatory
reactions, were more active in the cooking workers, where the Th function
was predominant, than the Thl response(the cooking workers was statistically

significantly higher in the ratio of IL-4 and INF-y).

IL-17, which is involved in chronic inflammation, showed a high tendency, and
TGF-B1, which is involved in immunosuppression or cell growth, was also

high in the cooking group.
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Immunoglobulins produced by B lymphocytes tended to have high levels of
IgGl, IgG4, and IgE in the cooking workers. That means, I think that the Th2
response activates IL-4 and others (the cytokines produced by Th2). After that
the cytokines promote B Lymphocytes and eventually increase Immunoglobulin
Levels. There was no significant difference level of cyfra2l-1 and proGRP in

plasma between groups.

Conclusion

The air quality assessment during cooking process at school cafeterias
revealed mixed exposure of carbon monoxide, carbon dioixde, fine dust, PAHs,
formaldehyde, and volatile organic compounds. In addition we identified
changes in immune levels between female cooking workers in school and
female office workers and showed a high tendency to allergic and

inflammatory response factors in cooking group.

Keywords

Cooking o1l fume. Cooking workers, school, Allergy, immune marker
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