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internal standard. Application on air accident fire victimsolA+= HCN G
7 COHb w9 AH#AAE HdshA Xg Aow Attt o] Aol A
= olYe AAG T o= A= A= o e AS AlRbE A
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# 12 L8 Auwvjd FollA waags sk A3 A9
AgNE - e APz
1 2 3 4 5 6 7
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25% | 35F
Ly 4 3 8 =2°
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Ls 54 1 25 1.69%10" =21x3%
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o my 5| Hoj7 mg
of @ Awy wmele] Axy Agow Ax shAld] BAHYL weo AEo
Adol Ba) HAAF AR oZol W F gk wAe gk Yo AA 3
Ag dEd 5 e dA $9ed f8d wdd o ode dA= v
ae A Ha4 wae Adats e s wrs B sl 248 U
Bl o 2Ed @A) W9l wasiual Zolop rh ofwd A AYE
welvle =4 mue g4 wdo ze pAdc weA sael owad o
Aol 87t BAHYEAES FEaA dof B SARDe] G Al 747

¥ 14 32 mdd Az

ke Alg =74 7t =3 A FF 7+ Al F
ISO 5659 7omm X ‘
. 40MJ/m' (115
Smoke Density 75mm X . ) STATIC 30+
g 0C+507C)
Chamber 25mm(Z o)
ISO 5660 - -
] 100x100mm | 10770kW/m’ | DYNAMIC 157304
Cone Calorimeter
BS 6853 75mm X% /
) 40MJ/m' (115
Smoke Density 75mm % . ) STATIC 30+
_ 0T+507C)
Chamber 256mm(Z d)
NES 713 ‘
. 40MJ/m' (115
Smoke Density 100g . . STATIC 30+
0C£507C)
Chamber
NES711 75mm X /
. 40MJ/m' (115
Smoke Density 75mm % . ) STATIC 20
_ 0T+507C)
Chamber 25mm(Z t)
76mm %
NFPA?269 127mme©] s}, 50kW/m’ STATIC 15%
7 50mm

(1) ISO 5659-2, Plastics - Smoke Generation - Part 2 :Determination of
Optical Density by a Single Chamber Test, ISO (2002).

Conical Heater®] HAIEd st A|PA|HS P4 5 54 2 #@A7ST
Au 2 ZAIZE AF AE 58 =S4 7hssE Aot xH o 2R
FHel AgHo] AbgAFe] AAN0 ~ 70 kW/m') o 93 EALE S dlol A}

g gl A7](Static Smoke)E IATE  H3(914mm*x610mm*x914mm) 2]

chambertjoll 4 A& AlHA 2] #3}A7H(Ignition Time), & #7248 (Mass Loss
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Rate), %Atel we
o @A) o] Agge T A
o BE Fol AHgE T gk

AP AT 719 w0 glE AW AFA AAW, 2 3, 3R
247, 4520 B2 A L dolHFy D B N2UER P40

L LE-EL 11

p— =2 T ]
] b

112" [[]

.,d__[l 2w
i 2@
P /

P — y :L pug i B R

ISO 5659+ F717F 25 mm ©]3tel HF s A5 53 A5, =94 59
o A ArgalA

b3l 29 A&
= = °
Z39S u AFHe w-EHHozRE HHAY

(2) ISO 5660 "Reaction-to-fire tests - Heat release, smoke production and
mass loss rate — Part 1: Heat release rate (cone calorimeter method)”, ISO
(2002)
KS F ISO/TR 9122-4 “3tAl A= 54X F - A A" A 32487
29 AT AEHE ol shA9 A AP Ak FADS AN
sta Qi o Feld 2 gEevy ZEe a9 11, £ 159 2 TR

AR,
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3% 15 Cone Calorimeter o 24

7N & A
1 " 3 FH
2 dE 7
3 7t AE
4 A HE FE 9
S s S =
6 < 3|H
7 B3 03t FA
8 Al 5
9 24
T Av)zgae] ostel FEAgE A
A =Z7F F71e =EH o FI| o] =
AuE mug Aestel Qs
oM Aists AR AaTtaE AATE
A sEHsE duE F dus Aol
2 AAE FeA AR Axvt TR
13817] witol Aol dAE ALVt AE F

(3) BS 6853 Code of practice for fire precautions in the design and

construction of passenger carrying trains(1999)

BS 6853 British Standard d=3%E7t4 2 53] 344 LA A 7154
of #3 FarqtAeln. AEAFe Az SO AAlTE R A, Ay
s A TIIES HEAFEA Ve B AR A AFolEa HE9
AR7IEez A sE FRsES st glon, 53] da 545 H7bst
7] #ste] 54X TlEe T v SAAFRIE AR A A A
9 8 7b2(CO, CO, HF, HCL HBr, HCN, NO,, SO.)¢] %2 7% gha

Hl gk A& ol AlgHH -2 BS 6853 Annex B.l %+ BS 6853 Annex
B.2 Wil o]g.

(4) NES 713, Determination of the toxicity index of the products of
combustion from small speciments of materials. issue 03, (1985)
NES 713 Naval Engineering Standard 71322 =3+t 7|50tk HY
of o&] AP dojykS wf Chamber W =4 A4 (Toxicity Index)E
ppm BSIE Z4eti Pelth SHB YRRt Z4H sta FEE

7120l A AAsE= Aol ¥ CoE AT, o] COE NES 71304 Ashs=
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Toxicity Concentrations®l] 4 -8&3ste] 7l 4kste] CfE F-ste] AA o =

S Ao Hyed o& tdAr7E dolwtE W Chamber W SR
(Toxicity Index)E ppm ©9=E FHst= Al FZE000g/m' 715)o2 of
oF & A d7])Eel wE.

7h AN 4d 24

=47} 1 CO, COy Os, NOx, SO, HCN, HCl, NH3, HF, HBr, HCHO,
CH2CHCN

o) 18 12 SbC & H

(5) NES 711 (Naval Engineering Standard)

25 1 23T+27TC, F% 1 50%+5%
ZFEAIZE 1 20+
7FE7 = 1 40MJ/m' (1150°C £50C)
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A& A 75mm x 75mm x 25mm (3 )
0.04FA 2] &FvF Td=2 o Fst

(1}) Smoke index?] AAF

=3
- 54 9=

DS) = 13200 %) 5)
Tmin-& 2 53818 7|7+ B¢ F=3)
t=% F4&
(th) Smoke index
@ HAxFHEo] 0% U o
at .
Smoke Index = 28 Tmin . ©)

min

@ HzxFIHEo] 70%HTF w3

D.“T DT, D T
Smoke Index = ——— ==~ 75 710
t70 Ty 1o

Ds at T70 =
Ds at T40 =

g o

B go

70%Y W Ds
40% % W Ds

o] 70%Y wWe] Azt
Thgo] 74%d wWe] Az

__,
- [

(7) NFPA 269, Standard Test Method for Developing Toxic Potency Data for
Use in Fire Hazard Modeling(1996)

(7 8.°F

7FEAIZE T 15%
747 = 1 50kW/m
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= Ao E3Mer A4 B AFEYd dY S&H= 4 et
FT-IRE B 7H4 75 AR b2 725 A4, 49 242 5+ 3
om, o] Ao AAtew Theditks AHe A dn 54 AZte] Al
Eoto] &2 A el ofgl W A wE Jheste] whe S A
atal, 54 v AYETE sty Ao S8 dASA FAA7d
vl se LA FA 7hestd, AFEHA vAE FHem Tefstr] wE
of ot R 97} WASHA] Ferh EE AR fdHE AIAE 7HA
7] wzol v e A AdES ISR EUHE & 5 Qa2
e AN olFolE AFE AFEUHEYEH M2 4F Methods
ARG oEA AEA ol Zhssto] HolE o] FHol HluA Hegh 4 Fujolt,
o] FHl= A EAYS ol&ste=t olde S AgdEs 4T &
A7 B eEe] AR e EuES] A WEE doAM ZF W)
& st o8 SAste B eEA 54 SAVF 54 FACdAN FaH
i olE 2HEYOR UBites AES o] &sts Aol dyolv. 54 94
o] ~HEFLS Beer - Lambert lawoll M2 o oJajx &5 ~FERS e
Wdl, HARA S gakel Fa A Atele] dm A8 A3 HARAE ATI=
10914 12 7438k, &5 2~ Ed(Absorption spectrum)®] Al4HA S 2(8)

I} Fol ArkdE T
A 10g1oT[ ----- (8)

Ar e S ~FE" s AU x7)sit 2 AGoAs Zoga &

FH FolA FFgol W3l HeolMd EF7] (FT-IR)E AH&3st o] Fad #

3 Ao B3ve AR ALt =2 QA2 e HEy
e} S

A5 Abgehe 7712 FAAEUT IR SourceZF-E AT A9

Beam Splitterel]l ¢]3sto] 50:500.2 o] %2 o]F A& (Moving Mirror)

2 olFsty "Wo] Z}zhe] Aol whAlE u o] F Aol 9sle] o] Hlo]
H

2 ol disto] ozt o XuAl Ha xdE Ul S
7] Aol dehdnt Algeds BE g dlo] FAlo] xAE I AE9 o]
ol mE A G FAdAew WEshs SRl wel AET A
Fol og Weol F4E QE ¥ 213 (Interferogram) o] 2hi= Al 7Fd &tk <]
s EYOR Yehsd o] AFEY dA] Fukg tie 2 7,0005-H 400
cm-1o14 SAE 4 low olE V| xARR o]§ste] ATt A
F S At

FAol A vy BAdS 9 2870 zojd ¥lo] Awbe whAbsiA a1
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544 5

7} ISO 9122-4 “Toxicity Testing of Fire Effluents - Part 4: The fire
model (furnaces and combustion apparatus used in small-scale testing)

st A o] =4 91ds Hrkehr] g AR S sk Slo] da% A
E A5E A¥st= KS F ISO/TRI122S 4 e d@siz HAdd 2E 7hxs
el AA e dojrE: AH APES ovists A8 E(Fire Effluent)<

Aoz 3l i Vol AASL dE ARG AA spAete] THE A,
MaEE CO/COL HE, 7MY 47552 7|22 DIN 53436(Deutsche

Institute Fur Normung, German, F, R), NBS(US-National Bureau of
Standards), US-Rad(Radiant Furnace Test), U-PITT(US-University of
Pittsburgh), JGBR(Japanese Government Building Regulation Toxicity Test)s
of st AE SAAE Rda A ALES AAskaL

1. BS 6853 Code of practice for fire precautions in the design and

construction of passenger carrying trains(1999)

(1) BS6853 ¢ =743 7}
BS 6853 Annexol|l 93 ZAA|4 AAS 2(9)3} )

Tac:cm/fm """ (9)

c, = the emission of the xth species, in the appropriate units
f. = the reference value for the xth species, as given in Table

r, = the individual index for the xth species

@AM = W AdAe] damyy T Zh sk ol &% 8
of AAE 2t stekFol tdt 71 gholth

R=Yr e (10)
2(10)e] A& FAHAF RS 22 & 169 7I& #& FAsta LAkl =
dake ddste] AbEdhy
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3 16 Reference values for gases

Gas Reference vah%e
(mg/g or g/m")
Carbon dioxide(COz) 14,000

Carbon monoxide(CO) 280
Hydrogen chloride(HC1) 15
Sulphur dioxide(SOs) 93
Nitrogen dioxide(NO-) 75
Hydrogen cyanide(HCN) 11
Hydrogen bromide(HBr) 20
Hydrogen fluoride(HF) 49

t}. NES 713, Determination of the toxicity index of the products of
combustion from small speciments of maerials. issue 03, (1985)

(1) H7A9 At

1

do] Bal 1 A4 EHo] chamber o] F7] Foll 34 s

wl WA E ZFZEe] Gas? wEE U9 S o]gste] FEtof R of 7] A

Co= Mul Wol A 100g8 Aol d AxF o Ind %4 sbre) FEE
ow] g}

Cy = prm ..... (11)

C = 7F=AdH We] 7taws
m = A= AT

Vo= Admel &4 (m)

@] ppm

(2) 54A

CB 1 CS 2 08 3 CS n
NS —
Cfl Cf? Ofd Cfn

_5‘]_



i 17 TOXICITY CONCENTRATION

TOXIC Gas Cf CONCENTRATION

(ppm)

Carbon Dioxide(CO») 100,000
Carbon Monoxide(CO) 4,000
Hydrogen Sulphide(H:S) 750
Ammonia(NH3) 750
Formadehyde(HCHO) 500
Hydrogen Chloride(HCI) 500
Acrylonitrile(CH.CHCN) 400
Sulphur Dioxide(SO2) 400
Oxides of Nitrogen(NOx=NO+NO>) 250
Phenol(CsHs0H) 250
Hydrogen Cyanide(HCN) 150
Hydrogen Bromide(HBr) 150
Hydrogen Fluoride(HF) 100

2. NFPA 269, Standard Test Method for Developing Toxic Potency
Data for Use in Fire Hazard Modeling (1996)

SEREE R

(I FED

mppo mlcol - A-10] - (moN) A "By
[co,]—b  21-LC,0, LCHCN LC,HA LC,HBr
mlco) | 21-10,]  [meN | [HA) |HBr]

e —'— + + + .....
[CO,|—b  21—5.4%  150ppm  3700ppm  3000ppm (13)

@42 ppm(O; A 9])
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Mot

bl wE e (14)

If, CO; < 5%, m = -18, b = 122,000

If, CO; > 5%, m = 23, b = ~38,600
(1)) LC50
R N
LG = FEp= 9w 53 15

(th) Zdl4 2¥ $°] LC0

1

LGy, =
LC, 44107 % =5 10*5T

~ m& FED = 1L1o]A A|3E5et AXel Ak &ae]

-

- [COl== FED = 1.1& Algg CO9l §%%

E F 14D ol kW F3, LCS0S] 130%0 43
e A% wEel 0% wFAZ B EE wF F U vl Ha 5uhe )
%A% A% #3

u}l, ISO 13344, Estimation of the lethal toxic potency of fire effluents (2004)

(1) A2
- 7t 4719 54 a7 Hee e 2ok
Carbon Monoxide : 0~10,000ppm
Carbon Dioxide : 0~10%
Oxygen : 0~21%
- A9 FA49 e FExHS NFPA 269¢F &<

(2) FAFA9] ALt
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(3) H4 A2
- NFPA 269¢] S A ALt 13 &<

QIS =

(4) =3 A3

. [col HCN | lAch | [o]] 21-[0,]
P = G o) T pen T Ly T LGy~ Ver M2t 550 (18)
o] 7] of] A

[CN] = HCN w==2A B o #lo]azZgyz HAHY CHE

JEdS A9 NOoo =z &¥o] s wg® ok =3
o]Z1¢] & [HCN] + [F 7] UEHE] - [NOyle]th.

[(X] =7} 23 7b2=9 w524 gEH 9 vlo]ARTEHZ EA

(M =2 571 AFA9 524 g & vlojaze gz ®A

LC50x = & A4 7k AFAle] LCxpo2A 2E F vlo]az ez #4

LCs0 y = z} 7] A=Al e LC5OQE/\1 AE 9 nlo]a R EHE FA
[CO) = COy FERA AAE FJHNER FA

Voo, = COp=—fr=4] ArhaFol thad Suje=A o] 2] g
1 + e[(0.14 - COy) - 11/20]t}
Zpn = ARES AsEA oA #%2 [COgl x 0.05

Ho]— Zé Al

21 (18)ol A AF8-¥ 30 min LC50 FE(ISO/TR 9122-50 9&)2 3% 189
el
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A #3 BEE S 307min, LCs0

CO 5 700
HCN 165
HCI 3 800
HBr 3 800
HF 2 900
S0, 1 400
NO, 170

olaE4# <] 150
YEdH3 = 750
6. oS BAe] @ R 43, =4aT

Aafad RS ARP AAE 0A9 Aen, Az, Az,
FAzd 9 NgEHe dPoR 38 g w1 MY 54 ATE
S a

- Mouse, =& 7191, forceps(BA), Hl 2, F4], HEAL, 70% ethanol,

W b, 5, nAE R, vk, B 3E 5 ethyl ether,

H

QA Fe el Eoz g
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2) # v
- "HAIZo1E

- FE ¥

g Fo® 7 FHeo ERES AFs] Fa vE o nygsE Fe H, =
FES A2 &5 dFow dojErh FmrL mxl =74o] Sojof g3 &
= ¥ zlolth
#= O AL o)
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a9 16 A aFHAQ2)

(ch okl A = 7hg = ¥
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a9 18 A A FHAH @)

(vh) 7 29

e
bk

=0
£ H(thymus) ;i%'%t“ L

4 A I 20
= AEHdtE
' 2el Ihs
Al ZHheart)

Mouset= 7+0] 47§
ol Boz gjojeln
HEN EB Y
=0l s

ZHliver)

-

H| & (spleen) 3g uu 7l
Hg 820|1, F
#oH7) gck

ol o
Nkidney) @D ol b
/) =0|= x|
&y ("
+l{adrenal)
Q|(stomach), 2%, CHZE(small, large
intestine) SHH 20| et 2HE

a9 19 A AFHAG)
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2| (stomach)

Gl tract{gastrointestinal tract) 2H&!

HE 2L 2B AN RES Mty 2A B E2 M 22

—

2 ZHcecum)

__.‘

w
:
)

yzxs = o [
() s
YT

. g9 HA

AE=o daf AF=4d =
5 CO2 AAAA MEsta & g
a1 A A2 EDTA-2K7F £0190E CBC AW AFstdon, Asd+ A5
71(Sysmex F-820)& ©|§& a4 (white blood cell or leukocyte count,
WBC), A8+ (red blood cell or erythrocyte count, RBC), @MA F&%
(hemoglobin concentration, HGB), 4 & 5-84 (hematocrit, HCT), H+ A3
€24 (mean corpuscular volume, MCV), Hi &AM A% (mean corpuscular
hemoglobin, MCH), i @MA%% (mean corpuscular hemoglobin
concentration; MCHC), &A%< (platelet or thrombocyte count), 2 & #3
g (RBC distribution width, RDW), d4 % ¥ (platelet distribution width,
PDW), v 23 84 (mean platelet volume, MPV) 9] & #alef =
skt

(1) X A2 7w

b 94 FeE @ Ao 74

_59_



E*‘ﬂﬁ.ﬂi’.i’lﬂ(&%)

s

B
"

WES BAT(1%)

o

22|28 S8 %o 2y

w9 4%
» L=
7}-H
] (leukocyte) 2} & A (platelet)
Ay
T} b
mHe (erythrocyte)

b @5z @7

D 8 P(Oﬂiﬂ/\j;"f‘_— ; ?g 91k 55%

-PH:73 ~ 74
- @ oawd P-4, AR 24
Ao A-Fo} gae] ol
vk EA-gAle] FYR
@ FTATYR) 1 BF o} 5%

® 279 543 7%
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A acidosis7F 7l A" Y. HCO3-

Zho] Bwk Ao mAde pHE Hr}l pCO2E v = A
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oA 10 Bl 543 FAastd HA 72704 #HA
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& Hole 447wk
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81Img/dLZ W3] =t o] Al7|& Alxde] AT 7]
amino?t clearance”’} =o}x] 2% aminoAt A ZF& AJole] 5w

3] H&olo = ¥S Zolxith

@p Hormone
A el7]= EA Sl UiEd] 7]s W OEjRbe]l S whal HE3k A Ajol 2kl 9]
wH] 7|#e] A2 ol FrrET A
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o
—_
N
o~
flo
ko
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Qo g At A= cortisolo]Y} 7] EF mucoid hormoned &4 & <
A B F2AE Hol=d RAY JE ol Bl 3P 7ol THAEA
7] = S

7Fett}. Gastrine 21AJole| A &ibs] fH|H g dF gk 3 A=

o] F7FE Kt}

ZAA 17-18g/dLZ =24 12-24A 7t dgo] o yroz o]53}7|
e dagoeR g FrtekA "ok AF 127 w53 At of
15g/dL= =i 2-37§dell= 11g/dL7HA #4aghth. RBCE AF 5149 HS 2
S7HAE HolX|uk 1-27F Fol= 4804 2-370¥ Fol& 370wre = 7HAEhar
Htx= ole} HadstA WEsrh 2AoleAl= MCVZF =3 MCHCS 747
ol HARE S 107 Aol AJARE "k A AT (Ret)= Eiolr]e] &
et 28 V)5S gt A SUHAE Hol=d AS 15 dASHA
a3te] 1% olgt= Hrh. WBCE ZAAdl 15000-200002.2 7Hg =31 o] of
A 175 di=F 1200002 # ),

CIAHIIVILIV,X )7} Adrtt v7] wj&o|t} Thrombin time

@
SAANEY o FHE B 2-3Y HoE PT, PTTSeo] AddT. oA
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1

2

I

A acidosis
: influenza, rubella, 7+4

}od
™

e

. typhoid, paratyphoid
: 10000-2000
: 12000-22000
: 5000-9000
: 6000-10000
: 4000-10000

] ( /mm3 )

YA
- 2F
- 2704
- 1d

|

=
o

=i
=
. /Ké

243N - AT BA, A
-

- 495 - Virus

- Rickettsia

- WBC?]



PP

(¥} RBC (Red cell count)

No
Njo

ol

B

@_

o] 451,

KeN
=

o]y} dehydration

wrolx] ™ anemia, over load fluic, hemorrhage 55 <

ol

W

il

B o] o)A

=

—

1) 2

S A
=

03009k - 380%F /ml = =9
REE

gl

- F 1 400-500%F / ml

- 271€

@O

(AbH) Hb (Hemoglobin

o

A2 o] Tak7h

Hbe +8 7|52

9] gram

= 71

& A0

100ml=

M4

uko] .

I

—_
fite)

el

o

el

43

Alell

| (g/d)
. 16-20
©14-17
1 105-11.5
0 12-13
-18
: 11-16
] o))

1 M:14
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- 34
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- M @ 40-50%
- F © 35-45%

(A1) MCV, MCH, MCHC, RDW
® 9HH o9

- MCV (H+ 484 €4 : Mean corpuscular volume)

MCV = Het A (%) / A& 4 (x10 6 /ml ) x10fL

AT g NG He 4L YEd= so® o A3 Aol AT
g, 29 A S YERT
- MCH (i A8+ &4 % : mean corpuscular hemoglobin)

MCH = @443 HB(g/d) /A& (x10 6 /ml ) x10Pg
AT 3k 7o E3FE hemoglobin %2 ¥t 3|

- MCHC (H+#4 8182 A% % @ mean corpuscuar hemoglobin concentration)
MCHC = MCH / MCV

= A A% /hematocrit x 100%

T FEE MCHCZF 8% olstol™ A, Aol

- RDW (A8 4} £3F % : Red cell volume distribution width)
AP §49] Wol AFEA %= BAEH=Y T MCVE &A7A4, A4,
g oz UFe Ao RDW7E A4 e e A4S oo, 44 Hys

ZIEHE AL BEYTOR WAL IR AAA BF T 5 A "k

@ A4A

- MCV : 80-100 FL
- MCH : 26-34 Pg
MCHC : 32-36

- RDW : 122 - 146
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to AnjH =
prothrombin

°

thrombin®. 2 # 3}

o

. prothrombin consumption test )

H) A3
7F ¢= 5 prothrombin

ZEEH

3

(7} PCT (

™
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o

N

to] prothrombin2]

o83

prothrombin consumption A] 3¢

}‘\:]—

T MCVel
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PDW (Platelet distribution width &

(8}) MPV (Mean Platelet volume
MPV
MPV4Y PDW7} ©]

PApe] LAl ool

s
4
i

J)J

A

- 10.4+1.0
- 68 -

= 587

- PDW :16.1£0.8

symex E -4000 7|s+¥H$ - MPV

- PDW :12.3£1.8
[}

7199 - MPV : 80+1.7
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A 2-10%

W S7F 343 g wEdw A Solu wdw, o FEEAA St
@ 7F4 : glucocorticoid A& §, dupyd wWEY AAAEZFAL 91E

@ Eosinophil count &A1+
SATE Bh, 27, 557, Ashwel 99%, BEAE
Aﬂﬁ, 7] g?’é‘ '—'ZT?].E]‘ iEEﬂi (ﬂ‘}\o},ﬁi), % )= *‘l%
(glucocorticoid, ACTH, prostaglandin, ephinephrine’s) T & 743t} oF&
SAE duA, 7S 7, 95EAS T 1&2 FTUe Y A
A= A o2 A7 S7eked I Axs Al oF 3ujolt),

b A 150/ml, 0-10%

(® Basophil &4 7]
T97IFE SATESE ol 9359 AfdAe Srtsk <R, ME S
917}, leukotriene, prostaglanding A4t} olvpd A~ HA | LA A

NEE RS

==

4

W

@b A 1 0-08 delAlE Ex WEPGe] 05% FT-FrAMET] 03%E
() anaphylasmx—l% FEg7), HelrAl Al Al A 71, Aoy |
€ S7F: LR, AW e, 1 7isAst G, A, wEH
(3}) ESR (Erythroctte sedimentation rate) A&+ A7 £ % (1.2025)
FEuAS 7F3 S glass@ol Y FERoR MY HAETE A4 A7
- @439 7810]:;1 =4 O}L mo]‘jr X IAMNAAE AMEE T S0
1 DICe 4] ESR2 & i 1ol Higoltt o]ulgt @3ke A ESR

— A
Aol Fol 9 A9l of BAE A
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OE ﬂ 11

O =3 2A49y 95, A9, A, -3 TG wE, dAl
@ #a A8 5, I g 5 A4Hd T, 9", DIC
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----- F - 15mm/hr

(71) Reticulocyte W34 3d 1 (L2027)
Al ZFo| A AALE erythropoietin®] & of
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@ K (Potassium)
K= AlXdel % A5t dol2o =2 AlA
AZF A
- A4A 3550

@ A K 3835 (3.5mEq°|3})
- FE, AL dbES e 54 A B T G EA]
_]

A
- lgowel A YA anEAs AAY BAA 384, T4

K &
AsbA o] F& Z+F o)Al A, ACTH, cortisol®] #7] Folol = A K
S 4o F QoA ol oFE AMEAl 8% K WA =S 7

b 12 K &35 (bmEq°l’)
- K 444

- K wjage) - AR, 24 2
- A=l Kol 3 3
- B9y IKET

@ aldosteron -] Q= olwAl Fol, KI5, nE deijo] ojF 3
(A8 S Ao vpx|3H 1A 7HF 0.2mmol/ ¢ &) =2 K7 Z7}13h

i

2o Fdolg frotoll Al 7Hed A doAs Ale

@ Cl (chloride)

b A=A (mmol)
frol7] 104.9+4.9

- Z~0}7] 103.3+3.0

- A 100.242.4

- o)z} 102.3£2.9

©@ Achloride® =
- Cl AH =

o~
- i 39

_ iﬂ'o—ﬂ /\1-/\1 : :ILE %oﬂ i?_]
- Aoz A ¢ addison™, loop®] Al
- 354 acidosis
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@ I chloride® =

Clel ol : el 4 A+, CaCl2
1 ARA v
A Acidosis @ AL, #AFH F9l

5354 Alkalosis @ #3%, #}3t7]23 7, Respiratorel] o8k #317] 4

= 5.0 37
g5 22, 8

ih)
ol

5, DiamoxF <

@ T.CO2 (Total CO2)

g5 CO2E BY A =4 or Sajd dH= EAs= F23 =4, T
Al

gak oj2zow Sl FEd AA, @440 aminoZ|oF AeE FEHE EA T

@

A2 1 22-34 mmol/ ¢
7F 0 FE, AAEQ], oA, AHRo|= ALE

4 1 DM, AFAF, AAL A=A acidosis

O

o ofN

Glucose (L7118)

ep A4 1 80-120 (mmol/dl)

%
| =7} : Cushing®

Wdds 2] B4 3} : Cushing®

Glucagon #4] ¥, somatostartin® 4] %), Glucocorticoid®] 1] =}

%), Catecholamine #¥9] 3}

€ 716 1 FFABA AWAEY, F), DY AW, HDF), Y 4B

==

o

2a) 79 - FAEs~AA v, glucagon #H] 7HA
3

=
Faoll, Hat=Al 71554, addison®,

B

0%
L

0od
>~

® Ca, Ca++(L7117)
oD A
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Al

ol &5t ol Y= v Agt
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T

e

SRR

1 4.2-5.2
o] Ca<9 50%

=
3

: 8.2-10.5mg/d¢

g

=

Ca®] 99%+=
d

Ca
Ca++

il

alkali &<

[e3e)
T,

3h

o

, VitDS 5, 23 4AY A5 ¥

]

)

@ 7t

il
el

puze)

Ty

Uzl

Mo
N
Njo

=y
ey

U
Hn

__O#H
o

oo

o
e
i
Ho
<o

NI

!

~

] 3FA

=

e

- Thyrocalcitoin :

(2]) BUN (Blood Urea Nitrogen) :

Felofolt.

urea(£.2)=9] nitrogen(d2)2A  urea?
7Fe] urea cycle At

s

=
T

Nfo
il

e

1

2 AFE 2 (ammonia, uric acid, urea)

o

2] 1 5-23mg/dl

)

nitrogen 2]
A

=y
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€ ALY gZe]Z : pHT7.45°]4F, HCO3 26 ©

- A9 : YAt A BA A (ARFEE, o)k, AERolE, 9oy
Fi, AZ9 HYA g, AW FHrps

1o :[o ﬂ.l-[
kA
i
AC)

Nmu}a HCOs A3 (%

(A1) SMA (Chemical Battery)
@ T. Calcium
@ T. phosphorus (21)
ANFA AL, 255, A0 ZO AbA
@b A 2548
W =7t - 54 Vs AskE, VitDs =, 84

@ T A 715 A% Ca 55 A, AEA 54 A
@ Glucose

@ BUN

(® Creatine

= X x] H}

(o]) Triglyceride (Neutral Fat), % 3
AE AAEE AEY gt A4

AWl X gden Fasit &
14 3R gEAe QAow St A5 e Y, ¢

HO]—O

Ao A A # ¥ o]u] Lipoprotein, lipase’} &

O A=A 28-160mg/dl

@ S7tst= Ak Aol Ao lipase ™=, TGHE F7
DM (Zxx4 A 7s Ash), A8, 434 7s

@ #AsteE 43 0 F lipoprotein@ S (7 A3, 734 75 3T,

(#) Cholesterol
7tE ~HZolE, 28 wFAte] AFAZEA A acetic acid= T H

)
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= S B

7]
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100-150mg/dee] &

1
1

o
sk, A4

A chol 5%+ 70mg/dl =
<1

=

a oAbE o] steroidd FEAbe] HolA wjA o),

S

3
o] firh

cholesterol 2}
ATE Al Aol
e Al
1.
| 5 130-250 mg/d?

s

==

[¢

;g A

==
K3

o] HDL, LCAT®l ¢
al

NAA Ael

=

=
@
@

=]
() T. Protein
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0 2.0-7.0 mg/d¢

A]

Alkaline phosphatase
}

(7)) ALP

i
e

M

S AR

S

of 9]
bilirubin®] %o] Wolx]+= Aow &

a4

1

1.

Fob shalEo] At

(=]
=

0 0.2-1.2mg/dl
Za ]

]

T-©] Hgb7} v e] Al 3] A ol A
=7}

1) TB (Total Bilirubin)

&

S|
Indirect B :

°©

(

w

=

l

79 9957 HE

(a1) DB
Direct B

=y

217l A

s},

bl

7t¥ &= &4 % ESRET <

=

[€)
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}32 Qlt}. vitaminD,
SRR

°

e

)

=
)

© 1.5-3.0MG/d¢
: <0.8mg/dl

fex]
=1

Al
|

C-reactive protein

AW

) thabel o]

}
)

hyA
-

Al

71) A § 0-04MG/d
A A Aol pol

(=) Mg
(%) CRP



(2) Coagulation Battery
D BT (Bleeding time)
Add o 74A9 Ao E plt & 7]
5

b 7%=+ 1-4min
@ 57t
- PLT 9] Asg} : 8% olatA], daditas
- PLT 7I's Ast : 54 WEH, DIC, t7]s Ask, A5, aspiring 7}

@ PT (Prothrombin time)

54 PT= PTT ¥ fibrinogen %5 =
screening AAFEA] AFEFE T o] ARNOE
PTE O,V VLX 7] WistE v ol
b A

- 10-13 sec

- 15-1256%

- 1.0-1.2 INR(International Normalized Ratio)

D OE HARERE AeRrte] S A Bt st Al S

W PTY A%
- A A AR o) - SR A A, ol A A4
- 53 A : Vitamin Ko| #olsl= A
- AFAAE (Aol AFH F= AW Aol o &4 el
- FrEYF AAL FERAEST, AUEETA)
- ol &8 (VKZ A, 7+43)
iAol - AE Ao

- AAQNA - %3 Fg el (SLE), FDP, o] daru g

@ aPTT (Activated partial Thromboplastin Time)

A3 HE APTTY #HAF 54L& PTTe vpz7ix =2 QA 3 FHol=
AEs7] g Aotk PTTE 937 24 3o 010%1 24 vk
APTTE 4 Ho SHAE d& F i Aeste] vd A AR A
T2 o]&&th. APTTE= WidAle] &aflarE #hofdh=te ] XV iz 2 &%
AzA X, VIO, TAA7F Atk o5 AAbe] Zolmes 4, 29

A =4 sl A

= Abol e, A

b
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(X) Fibrinogen

fibrinogen< &% S AAZE  factor 1(191#H i HHEFHSAT
fibrinogen< &34 ¢ HF dAol Fa% 1A o], Thrombin®| 2§
© 2 fibrin monometer’} ¥ =H o]Z o] MZ F35H fibrin polymer® ¥

<a7F A7t fibrinogen< A FAET A5, dAATE A T4V, Al
d A% I TolA Frkeke A9 e 9 fadste dee had
e Qlgk AAE At 9 DICOA AR AMds & Ak 28il 94
ARl A7t o4 E uf screeing AANE % fibrinogens A%kt E3
gd &5 Hs8] urokinaseE® AFEE  A$%  fibrinogens E3IA|A

fibrinogen®| 7+rA3HA ® o}

DR
200-400mg/dl

[e)
9% (ESRZUA $4 2% Fog 27 2380h, oHdE, ¥ g
W, A%, o 2ERA Fol, ssd Fol F4 F, Fbg A4 L A4
A

(1) FDP (Fibrinogen Degradation Product) : fibrinogen +3j 2H&
FDPe] @A & fibrink sl #delx A7le o) 422 A4s B9 BAE
ERNER

o

[‘é ol

_\ji

E]_t., >
o]o do

FAE ARS8 A FTE AGHOR HAL, Yis T
g v vme)

& B3 PAEXDEY)e @4wct
nE

Thrombine % 7] 9 7}43} A]7] a1 plasminogen< plasmin & & 3k

S =72 A7tk o] plasming fibrinogen¥ fibrins FDPE W3t A 71t} FDP
v FEIAR ZAEate] oy 2F A S FE AT
DO A=A < 10lplpl /ml
@ F7F : DIC, 4%, A4%, 33 7535, 718 TS

— 12} fibrinolysis : fibrinolysisZl WF&-o] &3 313} 23 #oIshx] & 7
st AElE wEy, Ay, S5 vkE SollA UERd



- 22} fibrinolysis :
)4}, urokinase o $-

(&) AT-II

d 8t

A
=

=
2 T8

i

—_—

0

™

oo

o
)

0
o

A7l A, F 3 AA =4 Tk 9%

kol A A4
147} 2ol A A A

P

Zo] antithrombin I °]t}.

ki3

3 le)
890

Tor

o= §a

- 80-120%

Al

>

A A

!

G
)

—_
o

N
25

Agokel AT-II

Hlo
o
o
o
To
"
o

0

o

X0

&)

D HBsAg (HBs

A ¢

%7]9 GOT, GPT =7} °o|% &

mm_.o

He o

-

o

F35349 HBV carrier,

s AgAel 7

[e)

=

F
71 AHAL

bel

oA #A BE mpol# =7

7
=

3

A

2}
AAsEH BYSAL carier FJEIZ HU)

=34, &
olm= 1 A}
HBV

A

g&

3t

A3
A

i s

g Aoz s

=
[6) =

|

7

o
;OO
[y
&

5}

ko)
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® HBeAg (HBe
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21 = % 219 A2 HA AR 246 diste] dAS FAR AHEE v,
ARbA Q] 2AAMYHAE AA A Ewstal 273um FARE vbdste] 2A A
AS A #e & H&E(Hematoxylin & Eosin) 9G2S A3t} 9Ald =2 2
A= Fstd v 4 (Olympus BX50, Olympus Optical) o2 ##stgl o, w23k
Ao digtol= Fegdn g F2E gA" 7he 2H(Olympus DP70, Olympus
Optical) & ©] &3l ALzl &3
# 21 Hex4 AF 34
& | AA
HAF W&
A | ©A "
1 A B2 22 IAHY AA
e A& % Alcoholol A 5%
2 %T [e) > =]
Alcohol& AAHA A A
3 = Xyleneol A1 & Alcohol 773
o Paraffing Z & U -9
4 AE g B
AEA7I= A4
5 3 v paraffin blockS %5
1 o 9] 3 : KN
5 Japs uld S 913 paraffin blockS
12 o =
5 o g 712 2AS T/ 2ude =
A&t
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2k, A XA 7] 95 A€ (Comet assay)

Azt Al Qlo} oW sltE Ao 2 E At AFstste= AL FrEA
of gk 1z AETA wrgd FEEAo 5A4S olset=d Fag dolt
& 4 Aok oy s WolA HA, & dAF g TS AFshEd oA MR
o] DNA &4 W3stA ZAs & & e 7Isso] +&atA AFEEAAA
. 53] giFae] ol S4ELES 547l A&ty wEel, 7
Zke] M EZFFAA DNA £4S AT + Ade 71+ Mdsts Ao 8%
L [ TR S AN

85 AAdFANA AFEEOIA = FIEH g FA5A AT S o F
Ae ok T4 stuz F=olu wH ot FalEdS Folste] 1 SA4e A
AbetE AR Ames test 7F oW, AlgES iAo ® g MHE QA o
A, A A A gk Ames test T°] ATh 2y ol W ES A3 H
ot AH(F A o), Eetol =l A F=ed wf JRQIA ] Zpo] 7t Fo] YERA
(Al A A wgt), Abgholl Al A 857 AEAWH(A). Woldd e AL
T+ (Ames test)olZt= FAES 7HAL Utk 2 ol NTE SAE HAUGE
M (single cell gel electrophoresis)< DNA <48 Aw#stsr = = vln g 7t

2=

A gHolold] fASH AT wol ASHL ATHFAL 5, 1997). o] ¥
Mo A3 Ueihs 2] slge mHw o} C

T

™ Microgel Electrophoresis assay @}il

A E A7) 95 (single cell gel electrophoresis, ©]3} comet assay)< &4t
— o

A 3
58S vEste] A & #HHEE Ao dE HEH oA = WHoeR
xS Ostling® Johanson(1984)o] ]38 =5 At 1 o]F Singh 5 (1988)°
o3| Bt} WztstAl DNA damages A o+ S+ alkaline o= W=
ATt o] F AEH R FAWo] WHstelal, OECD guideline® = &5 7] ¢
3l alkaline +A1"H o] =15 A (Tice RR et al, 2000).

Comet assa AL A¥E $(1-10,000 cells) 2% A3 o] 7}53slar 351k
ABRE A& 7 Jdow, HuA APg H3u|go] hgr o] HE 5o o WY
2 HFARA(Singh et al, 1988; Olive et al, 1990)e]u} 3}stE 2 (Tice et al, 2000)
ok olygt HxE A7 digk fFHd548 H7skal, DNA repair(Tice,

<
rr
4
r
ol
2
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1995), apoptosis(O’Connell and et al, 200005 < tst=dl A& 5o =] gt}
Comet assay’} A4 2 FHEA Edd &5 ZE2AENA AETHA
HUEYSZ AREE F d5°] Mollers(2000)0 <& FHLtA 2= A,
48 »=&E52& styrene, vinyl chloride, 1,3-butadine,
&k, @RA, FdA, F71EA, HAVIE, dFHA, HAR Folth Andreolis
(1997) T Aol +Fshe AFEEe] Y2 39 benzeneo| =EH S W =
Zu oA DNA &Aoo SAIA R FoatA =4 YEwdsS Histd, v &
=

[e) 3T
A w=Fo| 93 DNA £4& #H718l=d comet assay”’} ™

Comet assay™ DNA =4S H7bsteE ZAolAwh 7|4 H7ME DNA £249]
FTA A ofyrh AgAAA A wEAd ARE HH, AES] DNA &
G R FAR UE EYs Ade® ¥ wEkA comet assay=
= A AAEHE HE= A xIE
Aol vty =EHA=AE UEhlE Ax2A o 2 7t 3

f

(1) Comet assay®ll 23 DNA <=4 7

comet assayt APWHAA TA] AFHAR, DNA =744 H7l= dd9
% Fatgto = skar gk dffvketd

57 100749 DNA £48 Hrbshe] 1
M §ASHEA0

o ox
o
2
O
Ir
=
{
In

3= Brlste WH F9 st HEy FE F=E
= “Tail migration” & XH& HWHolth o]Z7&  Komet
]

1
program 2 R HFEH RIS FEehs

2, taile] HeolE u}
2 AoAM(EZz 27 Bo] e 9= AL T) & 5 vk gy AAR
FFAn g sloA “@lze] 2 U} A Holx] kY] wjiFol] FId Hwo] &
THET ES taile] & od2 AaokslEA R HASHE el kel Aol 7b
A 4 9l7] wjEo] dukz o2 Komet program®] A &3} tail parameter
=5 Wol] ARgghrh
Komet program< A st#] %31 DNA A4S #Hrlstes &= e Wy e

3 H}lH o]

&g ¥ P w g )
Ak bol Apolsh vh g 2



gebdo k. o E B

o] e el
st A W DNA &4 - AArh, A d2ab5e] g AL
E ot

B waon AR Yo
T%_: Ak bE| e)

37bah ALg @

%M
E«

(7}) Tail moment parameter®] Z&F % AAHH

Komet program®] A& 3} tail parameter oA Uwkz o g 7} wWol
AF83k A2 tail momentgkelth. AL ol Al taill momentits ARE-SATH
3 FdEE Aol uE o]F ol Olive ol 9l AAEA7] Wil Olive
tail momentgtal &} Olive tail moment ¢]9] Komet program©| #|A]3]
T+ tail parameter T oA Tail DNA%, Tail extent momentate] £ H7}
A2 FAddY. gukstH Tail DNA%E AA DNA ol taild] 33
DNA%E AT Bol7] wlZol Axel A7iel #Agle] AEe DNA
=29 Z gGrtels Aolaglw A" 4 7] uwliEolth. Hellman 5 (1995)L
tailo] 44 Zol ol XA 7] wZol tailel EAdt= DNAY Z70]
woh Agsk wyolglal F43kt} Tail extent momenti= Olive tail moment
9] tail distance®}= El, tail A2l doJollA taile] DNA%E w3l & gkoltth

Nuclear 4 )
Diameter \ Y Tail.j)is tajice

Tail Length

19 24 Tail moment HIAHEHEH

(\}) Tail parameter®] W] ulH 7}

H 2 Olive tail moment o] 7}4 w@o] AR&H 1 QA vk -2 r}e}ol] A
comet assays A&F EUEY WHom ZEatry] flaiA i tail
parameter’} 7} £-2%] H7lg HQ 7 Q9T oln] v

& il
= o8 DNA &4o] dojup= Ao] o=ZFolA Rusor] e



A A AAIAE 2R 49tz 419l tiske]l Olive  tail
moment, Tail DNA%, Tail extent momentE A3 H| 1l H7}3}¢] o},

golo] T dupto| A 37}A] parameterS W23 A3} 37}A parameter =
o 1 Tail DNA%¢} Olive tail momentztito] WAl w=Z3 t)Z+ Apo]d
FAASZ Fols AolE H 9 3(p<0.001), Tail extent moments & 744 2.
2 frolgk Ato]lE HolA @rokth Tail DNA%E wZw oA 10.83%, tlx
o 4] 941%E X %3, Olive tail momentT =% oAl 1.75, thx oA 147
Bk dbde] BAH o2 FokA ¢dd Tail extent moments =3

ol A 4.05, thxT oA 3795 Eth =& x2S EF XSSt A
1o] A=Al 2 F muconic acid®t 37}FA] parametersS 7+l spearman
FAAAE F3 A3 Tail DNA%SF Olive tail momenti= 2F2F 0.319, 0.345
2 BAHoRE fFoldt gho] ygkar(p<0.01), Tail extent moment: spearman
BHATE 007302 w Woka, AR FosHA = & tH(p>05). o
2}4 37}A] tail parameter oAl Tail DNA%<} Olive tail moment#k©]
&3S gelsk

12
10

[ Exposure
B Control

Tail DA % Tail extent Olive tail momant
i me nk

a9y 25 BIA =2 (exposure)dt CHEC| 3JHX
tail parameterQ gt

(2) Comet assay® %4
comet assayt Nucleoid sedimentation(Cook, P.R. and I.A. Brazell, 1976)
¥} hato assay(Rotti Rotti J.L.. and W.D. wright, 1987)9} < t& WHE
S A 83l alkaline AHIE WEY Fo24 ©d 7Y DNA &5 Hrt

HastA THEo] =3, AAE nucleoid sedimentation ©]4 alkaline elution

o

[e)

P owzsk o ® A9 strand breakageE UEY & £ UdE Ao=w
H7t¥ a1 v (Andrew R.C. et al, 1995).

oA 7ZFA] AFE ¥tEE pHZF F4< dF double strand breakage

alkaline?! 7%~ double strand breakage XU} single strand breakageZ

=

=

)
-
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o DNA &8 #Ash=dl alkaline® 4%7F g% 9z
olgt= H a7} 42 }(Singh, N.P. et al, 1988), A3 &Aoo uwle} &
- 5

S|

=
shefof ek ARAA 2lo] data BAAA el B 5 9ol
A

yo Y
;
r

o e

i, AL o AEolA H3A7seh DNA
& 7} 109 dalton % 0.1 DNA breakageE 7A & <
J= wg & AHS 2 Aok Cell cycle positionol] F&S WA &=
A H %o (Olive et al, 1990) asynchronous® B ¥E A ¥Eo] 287}
Sk, MEF7] stage’t LT F L7l §lE primary Al XA %= 487155}
o FH|A = thE short term testo] L7 E ART IR Hoes HH
S AY AT 2 I3 comet assayES F3 DNA AdS B =FSo

A

AX=5S FAHSE 484 F7FE 3L Y th(Fairbairn D.W. et al, 1995).

_

a—pH 13 or T-

PELECTROPHORESIS LI G
20—-40 Merilss 20 mmdnutes
28 WV, I00mA

ﬁu;gALIZE i _/"
0 minutes STAM A 3 TP
athddium brormida e

a9 26 Comet assay procedure
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7h A=+
- Vacutainer
- Heparin Tube
- 50m¢ , 15mé conical tube
- Centrifuge
- 1mf, 200pl, 10040 Auto pipet , Pasteur pipet
- Microcentrifuge tube
- Hot block : 37C¢} 65T = setting
— Fully frosted slide (Fisher Scientific 3”x1”x1 mm )
- cover glasses : Type of cover glasses 24x24mm, 24x50mm
- cell counting & @v]7% % Haemacytometer
- Coplin—jar
- A719% Kit 2 power supply
- g4 dnl4d 2 Komet 4.0 program
(\}) Sample 4]
(D Whole Bloodol| 4] Lymphocytes %+ A5
- 15ml conical tube®l ficoll-paque(1.077, SIGMA)E 2m Y+
* Ficoll®] A9 42 2mo = o},
~ Whole Blood Im{°ll PBS 1mlS %3l pipeto & 4] 27
(L& & :PBS =1: 12 3t}
- 2ml blood mixtureE 15ml Tubeo| £ U+ Ficoll 2 B¥HAS wet &

A R A 2~9A loading 3}

&
e
v

19 27 Sample 4]
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- 180072000rpmell A} 20% 5<F centrifuge down A]ZIth.(Break off <F¥+&=
2 AHE)

- Centrifuge down(°]3} cfg)e] U tube’} EE58A FEsE ZA3HHA
7 et

- Pasteur pipets ©] &3t TEu] 2U4S dtal 9E Lymphocytes=wHS 72
o] =& 15ml conical tubedl =

- Lymphocytesi= RBCY granulocytesS o]l 490 & 4 Jdo=z PBSE
o] &3}e] 33] washing dtth. &, PBS 10m¢ A% Y3l 2000rpmo.2 10+
cfgdle] pelletit F7131 ASHE HE g TA] o] & 23] ¢ wEESH

—y Plama-PBS

I Vocomelear cell L ymphocyte- Monacyte
T Fiaol

* Dalynucear cell Granudocyfe)

£y RBC

1% 28 Ficoll& o] &3 H=+ & 14

- Washing©¢] #4¥ 1ml PBSE pelletg 49+=t}.

* Whole blood®] el we} 34w = PBSY x4t
- Pelletell 4 100 aliquteE haemacytometerel] %3 A X5 countdHt}.
- Cell?] #7491 3~5x105 cells®] ¥|=% PBSE 34 E&=

* F 3 A 4000rpmol Al 5% 59t Centrifuge downA] 1t}
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a9 29 AlEee HeyaE

2 Whole Bloodel| 4] Lymphocytes ¢} GranulocyteE #Zo] Z& uj

- AEE Y F 2-3 me] o T PBSE Yol 34 g

- 15m¢ cornical tube®l ficoll-paque(1.119, SIGMA)<} ficoll-paque(1.077,
SIGMA)E Z}7} 3mA o] = uj=L & Al sho)

- I Yol 2AAHA M dY ME 4nlS YL clinical centrifuges ©|
43to] 700ge] £E= 30%3E YA HAHS Fok "@EAe gHTFE
e gkt

- Cfg7} &%+ % 15ml conical tubeE 2412~ A 7AW pasteur pipets ©]&
sto] ®azrel Be s el gk

- 15ml conical tubeol] ¥ i F37} 12mlo] ¥ =% PBSE 2o 2000 rpm<]
&% 2 10%7F 3 washing gt}

- "z B Aol AP 2FHAA JS AT AEF lysis buffers
Im¢ ¥o] ALolA 108& &<t widstel Ad+ AEE AAAZ § PBSE
o] &3} o] 2000 rpm £ X2 10%7F washing 3t}
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CENTRIFUGE

N

700x g

PLASMA

A-MONONUCLEAR
CELLS/PLATELETS

B- GRANULOCYTES
30 MINUTES

C-ERYTHROCYTES

HISTOPAQUE®™ 1077
HISTOPAQUE® 1119

19 30 270 €] Ficolle °]&3 H=Z+ 5 &£

@ Cell counting "+

- WA coverglassE Hemacytometer?] ol &# %=t}
- olg) AN BE FeE =} 9 & Eo] Fo| gl
F) 1 EToF AEI AR noE Hojmaw

coverglass ¢} Hemacytometer® 1t]o]7} Wy So]7k

obg] zeollA B AHALZFE <to] 97l AALZEE o] 9l

Yol Eo7b= wole] Ful= 0.1ptolt.

- 2 AAAEO] B AT 2AE dvjFes muA Al

~ d= So] 1 3 AALZAE oo 100717F Sojglom 1 A ¥ =

w0 1007071 Q1= ol =& 100000071/mee] s =7F ATk (Ind = 103M>

- A AEFE AVIYE "womHw AEs 271 utoele] AAETE
719 Fatd AA MESFE 7T 5 9}

19 31 Al #F = Hemacytmeter
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HEMACYTOMETER

1]/ 3 || [|10]1p 12
o= 4B 6 | 134815
FAILHE 16 [17 |18
[ vomi0.10m) COUNTING GRIDS
" (9 squares each)

r
Y 0.1 M Sendmeteg o 67 A0 e e iga

7 (0.01cm)

ONE SQUARE

L x W H

imm x Imm x O01mm = 0.1mm"

Ofem x O01cm x 0.0fcm = 0.0001cm’
= 10%cm’
= 10"'ml

[ Yom®= 1mil] = wolume of Hgud

COVENNg square

The namber of cells per ml are calculaled by mutiplying

Ihe average counl per square by 10°.

19 32 Cell counting %+

@ Slide preparation

@b Gel concentration

® Preparation & 1st layer (1%6) — Normal agarose (Amresco, Agarose 3:1)
e 2nd layer (1%) - Low melting point agarose (GIBC.BRL)

e 3rd layer (0.5%) - Low melting point agarose (GIBC.BRL)

AgaroseE 50ml conical tubeE ©]-&3ste] 3 th3 DPBS(pH 74)& i
AR A A S o] &3] =<lth Conical tubeE HAAA A& coplin—jaro] % o]
Zol=d ol #o] |XA FE= & Holof s} Fow Al AWt
Al Fol=d1ms 7I+o® & u A= 10248%, + HAAFH= 3
24 475 A X dhESir}

- 1%(0.5%) gel= THE dw: Ho DPBSS &#o] 10mlo]zt¥ agarosets
0.1g(0.05g), H%5 10m2] gelS WHEW slide 20 d =9 prepo] 7}s sttt
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19 34 Slide preparation procedure

@ Gel coating

- Precoating : 1% NMA 5010

- 1st layer : 196 NMA 1000

- 2nd layer : 1% LMPA 50ul + cell suspension 50x0—100x0
3rd layer : 0.5% LMPA 100
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19 35 Slide preparation procedure

@ Slideoll 1% NMA 50 S =& the vE= slide®2 124 3 A Hlic}
AL A gels #3ITh

19 36 Slide preparation procedure

Ist layer : 1% NMA 10007} slideo] 1L2A] #FHEZ coverglassE 9+
t} 1% NMA = §9A4 24 J22 wE 5702 coverglasss HEE 3t}

19 37 Slide preparation procedure
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@) Ao A 1-284% Ad & HAX X ZFEF F9stHA coverglass&
Bl

19 38 Slide preparation procedure

2nd layer : 1% LMPA 50uf + cell suspension 50ul< 23] 100x07} =
== &}o] pipete@ Z 4] slideo| #5°, coverglass® Y=
~ 3t sample & 1%49] slide R o3dtng AR ZE 100N S 440 AFE-sht),

19 39 Slide preparation procedure
@ 24 107168 A% gelS #3] t}E coverglassE wit}.
- 1Ist layer®th =4 gelo] #orng ANFEx Wi 7|¥E7F A7]A FLE

EES
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@ 3rd layer : 05% LMPA 100405 slideo] 3+ & coverglassE {1l
157208 AX #3 o2 coverglassE it} (o] @AFEH = 42 ZHAA)

® Lysis

% Stock solution

- Lysis buffer 35ml

- 1% Triton X-100 3500

@b Lysis bufferi= coplin jarel] #% W=t}

- Lysis bufferi= DNAWHS &2 4= 27 cell membranes 7l 98-S st}

- Triton X-1002 &0l glom & tipe] EHES ZF ZeA A&t

19 41 Making Lysis buffer
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@ Lysis Stock solution 35m¢2 ¥ 3L Triton X-100 350ulE Eo] & 4=t}
@ Coplin jarel slide®] WS Birfo] €& ths Sd=Z AA wWAaro] A
overnight 3+t

19 42 Making Lysis buffer

® Alkali Unwinding (pH 13 =+ 1 o4

*

Stock solution (slide 107 7<)
32k D.W 1452md

10N NaOH 45m¢

500mM Na2-EDTA 3mé

@) Unwinding buffer= 1A13F Hol w50 W] Yo Fojof 3it}, o]
buffer= Unwinding?} %1 7]%3-5 2] Tank buffer= A}-§% T},
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- HrEA] Fed vbEo] Abgstal, A4 stEE g
D-W 1452mS ¥ 500mM Na2-EDTA 3mé¥} 10N
NaOH 45 ml& ¥o] & 42 v5 ¥ ¥=rh
- EDTA Aok ozbe]id Al ekoln, 7} Ho] 2ko]= A| oot}
@ Lysis bufferol A slideE AW o3 FeFo]Z 2= slide
- S SiHo] HolA s Fogir)

&)

@ Coplin jare] unwinding bufferS % il slide

ks

Ao 32

2 A

- DNAE o ojs] 42 942 & 7] gie] 592 ol §

il
ol
rlo
v

19 44 Making Lysis buffer
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Electrophoresis

271995 kitol

Amperages &

gl = Al o2 FAH
A 7)19d % & ok (yellow lamp)ol A 2087 2 A gk},

bufferg #Z#H#= & HAr=z 4

voltageE 25vZ Sr&

QlstaL, buffers 7HFste] 300mA= ¢

A= =9AE FEH

A 7194 F ] AH&5+= buffer+= unwinding buffere} 2t}

SEE

1L power supplyS ZAt}.

N

OH
2h

o v
cma M ©

X~

— CONST

V]
o0 O

oxs
O 00O OO

1% 45 Electrophoresis procedure

Unwinding bufferE 22122 2 22 EEL
SEZ AHXE ZLL
4L
WHSIHH 00| TAIEH SETIZ 258 SELL
T gk
Sil= MEE 20
L
A IE (|25t mAS Ot 3M0E &L
T T
JHMHHA MAENSE LEF LEEMNBESFE

Neutralization

@b Coplin-jarl]l 0.4M Tris bufferE Y +=t}. (Buffer= Coplin—jare] %
W d7195c] U4 slideg AW ooz =

13 46 Electrophoresis procedure

E]U;]O

T =

T} =
97

© slideZ coplin-jarel] ¥ 1024 33 ZAA =3}3kc}

© Fixation ¥} Air dry

Neutralization®] €4 Absolute ethanol(99.9%)¢l 5% 7t

- 101 -
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A (airdry) slide rackell ®.#-3ic},

19 47 Fixation ¥} Air dry

(0 Staining

@) DNA damage #ZA] EtBr(10gg/ml) 5005 slideol] 5 % coverglass=
o #zsie,

@ EtBr< carcinogen©] 22 HF=A] A7HS 7] A& 3o},

@ Scoreing
Type of data permitted — Image Analyzer , Software(Komet 4.0)°] &

2.acm  (lem

2.0cm MName

19 48 scoreing procedure
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ep 1S e oFS X2 BES wlil coverglass F9nt ¢l=t}

@ coverglasst slide glass®] EH-Fo] 23 2oF=v)
Au o W= EHEE I coverglass EHF-io] T} == g}
s \
. ) =ct 0] &

ZHYAL] 1/27F 0.5cmol B2 ¢
o] R EE A9 ¢Ss F sith
Av gdel o Iem=E A

< L

ok giF2Y cell2 slide 7FgAME] o] Ba 7Fe-d] F2-2 randoms}7l
=] o

=

12
L
Q1
Q
=]
2
Rl
[ﬁ
A,
ox
Lo
)
12

>~

AL &2
ol

2 Aafaw ¢od Huh 1

2
%0,
lo
=t

i o
i
i
ft

X
o

rlo L

BN Mo

[o

bR &
i)

@@ 3 slidedl A 55704 9]t} slidex sample@d 28# ol 2 Z 1109 7] ¢

cell& ¢l&

np, AP AA

dAea HJag AAgE sEof diste] Aty HALE AT Ed
THWoZRY A RS 3000 rpmeE 1027 dAEEs 42 EH S
g AglstEA 7] (TBA20- FR)E ©]8 TP (total protein), Albumin, TBIL

(total bilirubin), GLU (glucose), BUN (blood urea nitrogen), CRTN
(creatinine), GOT (glutamic oxalacetic trans—- aminase), GPT (glutamic
pyrubic trans- aminase), ALP (alkaline phosphatase), LDH (lactate
dehydrogenase), TCHO (total cholesterol), Phosphorus%s ¢ &&S =43}]c)
zﬂoﬂ/\gg}tﬂ 74/\]_4 29 ~ 23Jjr 7Lq_

- 103 -



el

3

X
,Ao

—

)

Gyl
o

;OO

1

22 A}

¥

BT
o g
I )
E ml mo % .
TR
W " il % =
o) iy - ) T % 0 ~7
T K T =X N ~
o o — O ~ M__/OI m o TR =0 m
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A7} Macroglobulin

i

g

N

=
=

2
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4
E

N
)
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w
s

pze)

B
oo

Az A= F5ol Fo

Total protein

Bilirubin
total

BB

3

X
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—

)
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1
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g = o
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AukAdE o2 AAgy #AHo] Z3u udEet FUAHsE
doZ stEo] =g, X4 AAYY ooz : HF
cholesterol= 7} =& 4 U+

] Cholesterol _ - N _ . —
A7 ¥ s A4S G, A e, 95 1

2, W AFFE

[e) = =

Y Wi SR E A AE A s E gy B

#+H

A A} A O ZAE AMzd FAROR AU Jquxgdo=

4 z=2 *
Triglyceride( | T 233 A&} #do] 21y &

TG) 444 | A
Wia PSS eds g rdidg s
ol ] 57|00 FHRo2HY S, 2=25FYH WE A%
N . SR HEE wjdd o] dE, duA e 4, AL 7F
A 3 Inorganic . - N R N . o -
4 7 hosohat < otH, Aol F=FA, Za Ao 23Aes &
Al
2 | phosphate o
Al (=] o) AL 2o J/MPAINA, FA A 7155418 Vitamin D55
T R = — -
Vi A BV E, 5N, =dsS,

1} DNA 7hdo] ooz <laf 4kshs 9719 MAs =4

N 97] EFlA hydorxy radicale] WA= ARl B Fo] T AbAE 4
Hog Folde] A ¥AE hydorxylationA] 21tk DNA £

de FIHAIEo] dHA JARE 4bstE <l WA E DN
Ao A Wzl EdWo] it A oR 8-OHAGZF 7 weol Ay
now, ofA e AbstA goZd EA4E FAe7] A HEAQ] wHerE 8 F
8-hydroxy-2'-deoxyguanosine(8-OHdG)¥} 8-hydroxyguanin(8-OHGua)=S %]
AREsEaL Ak FEEA A 8-OHAG #4115 ¢l3l ELISA =& LC/MS/MSW
ol HZ 7HE Bol Assta = AU olt 2AA R AA 9 8-OHAG
=<5 ¢ SPE(Solid phase extraction)& one-step, two-step, %=+ mutiple2]
A= X843 & single, coupled, triple,2 columns LCo| AAA3dte] £33 A

column-switching®5 2 automated coupled columng ©]&3}e] &A%k},

>
o2
N
o
oX,
(e

i
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B}. Malondyaldehyde(MDA)
(1) MDA A1 ¢ €

shel LA FHE PHOE &

A= MDAE SAst7] 918 Urine

3 A&o] Ag3th. TBAE MDAS

incubationS 3td &332 Aol # A )
1o

g0} Shakings 3H

Q099

A =EA lipid oxidation productZ
|xa o, oo} AAZ FWHsF,

=
452

¢l malondialdehyde®} TBA$}¢] wk&-
Hl Aol 9l =

© BuodE ALsEE H
o B 5ol EAH o] QA
= 5%01 Feld 9A ops

o]

=} 1=

sfifel EAgARA
E 1

w3hote] v - uWdoer HE

2 Ay Bstel 39 4
Azer) 9% FUE

dolH  Dry bath

36 =
o] A7 WAAZIH Y=
o 9 MDA-TBA”} Methanol =
=39t a9 Centrifuseste] AS5dS AATZvtE I Z/3 37 E7]0
[e)

M%< MDA 4}

B

ATt

g A
747be] AR = H

5ol += 30

Free )¢} Bound & H 7}

Total S =5

Ik el S7kE HAkst A" o) 3 Aol 1 9o At

Wao] Bugste] Yo FEH 3 vk el vitamin B APAest

Hikst A ds F7HA71aL, o] Aol FHA skl #ATE dvia Azhgi nE

obguts e THHE Ath wRet WA WACE slvke Aol dHpth W

Mol fomt Wete] Bag A 77t AAHAT weke o] F7to

A "F Fpeh A do] Frhwh BR FpAks A QL V%ol WA A

sk A4 Bt S Aste AAEE o]&stH e AR 3

3 24 MDA dHjol w& AR vl
MDA form Measurement Sample

TBARS Urine, Plasma, Serum

DNPH

Urine
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\.ﬁgorously mixed for 10s

In heating cabinet at 97°C for 60min

Cooling in a freezer at —20%C for 20min

Mixed for 10s

Cfg at 13,000g for 6min

fransfarrad fo '
aufosamalar vials

2% 50 MDA AW

@ Sample H]

- Urine/Plasma X #%¥ Urine/Plasmas 7AW 37ColAd g =9
2500rpm, 10min &<t centrifuge(cfg)

- Recovery-§ Urine/Plsama : ¢ i3 =<

© Sample prep

- 4] % sample®} STDE ZHZ} 1.5ml screw cap tube°l] 500 #=3kc},
- 0.1125N PCA 15005 F53tt}.
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- 40mM 2-TBA 150ulE &3t

- 10s &<t mixdtet,

- Prepe] 4 tubeZ rackell o] 97Ce] 2ol =L dry ovenolAl 60min
&< HhE A7t

- Racke] =& & 7] wi&ol AH S

- Rbgol =y vtE ZAdl 20min &< W¥E Lol

- 20min ¥, methanol 300 S #5-3kc}.

- 20% TCA 100E w73ttt

- 10s &< mix$t},

- 13,000g, 6min &<t cfg

- ZA~HA AE 200ulE insert vialo] ¥+

© HPLC analysis

— Detector: Fluorescence Detector

- Column: 5.0 x 0.3 cm Phenomenex gemini C18

- Excitation wavelength: 525nm, Emission wavelength: 560nm

- Injection volume: 10u0

- Flow-rate: 1m{/min

- Run time: 2min

Ab #H e 71 8A HEAFRORRE AX £ € EFHSAEEY 4
(1) 4 #4
HzAS ZA dHste] 2% $Hjo} &3 (fetal bovine serum, FBS) I} 1
mg/mle] collagenase IV7}F X3tH RPMI 1640 wjA|o] €& % 370C, shaking
incubatoroll A 304 &<t WS Al A= HAFS 33] ol wHE o] HARFAEZE
Tt gy 2ol AL #AdFAxd H wW\ARE=7](House dust mite,
HDM), *#&H-7 (OVA, chicken egg ovalbumin; Grade IV)¥ 10 Sigma) &%
%‘E%i 117"4 T in vivool A W GEA Wl o) dASvEilEES 4
< A3k, 1mlY WA E 7] #A] (trachea)Z Y3 & A=A
5t & Az oo 343l cytokine ELISA =3 3ht},

=

(2) cytokine 4
¥ A cytokines F® 2= (Coating buffer; 0.05M carbonate buffer, PH9.6)
oz 1 pg/mo]l FEE Aol 964 (Well) ®l Zzo]E (Dynatech,
Immulon IDe 50 wl# 7}stal 4ToA 5 5k AFA It Az 5
(PBST; 0.05% Tween-20 in PBS, PH 7.4)& 43] A& 3 1% bovine serum
albumin (BSA in PBS, Sigma)o. 2 Ao 247+ 5¢ I E ¥ e HES

At (blocking)shal ©FA] 43] MZ = 1 mg/mb A8 <FW (BSA) 70 w=
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oAl 303 ZHEA e FES At o] 964 ZHolEE A &
=N (diluent buffer; 0.05M Tris—HC, 1mM Mgcl2-
6H20,0.15MNaCl,0.92%NaN3,1%BSA,0.05% Tween20,PH8.1) 2.2 3|43 3slo]H
g e wig A 100 wE ZF Lol ZhstaL el A 2A1F whg AR
T AFH gFHom 43 AFHS) o] & A 4F8&Y (Dilution Buffer; 0.05M
Tris-HCl, 1ImM MgCI2 - 6H20,0.15MNaCl,0.02%6NaN3,1%BSA,0.05%E < 20,
pH 8D<o= 1,000 3A¥ Zxgds] IS AhA] (HRP, horse radish
peroxidase) 7} 735‘% E7] 8-AF IgG (Rabbit anti- mouse IgG)E 50 W™
Zh dof] 7hgk 3 oAl 30 st WEEAIZIT ol& thA] 33 AlFH F 71H
%ZF8-N (Substrate buffer; 0.05M NaHCO3,10mMMgCl2 - 6H20,pH9.8)° 1 mg/

2 59 A doldl (ortho phenyldiamine)g 100 w0 7}atal oF 208 5
$A71 & ELISA #%7] (Titertek Multiskan MCC/340, Finland)& A&
3to] 450nmell A &3 % (optical density)E =4 3t}

/1 Q0ul

eoeo @ :g@ o e
@i 2O 20 e
©eD5 @ — eeccee e
e O o000 o
Standard, Control, sample 96 well (1) Put sample in well
preparation (2) Cover on well

(3) Incubation

(4) Dump sample

/mom
—_— coeCce ®
co0e @
20029 @
eo0e @
(1) Put detection reagent A in well (1) Put wash buffer in well
(2) Cover on well (2) Washing

(3) Incubation

(1) Put detection reagent B in well (1) Put wash buffer in well
(2) Cover on well {2) Washing

(3) Incubation
/5Uu|
SBee o) e
@eeoo 0 ﬁ g .
elejelels] .
cooco . =

{1) Put Substrate solution in well (1) Put stop solution in well SOD equipment
(2) Incubation in the Dark Room (2) Check the result

19 51 cytokine procedure
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24 A7 34 2 W&

L Axgal4 A9

P} EEAHE AxfAY A Y

72 ke R 8 BEALE AHES] hagdy Ade Adsa A
He E Aagad A9 FASA ARk Fe) S Anfad A
A A AA] st A+ 25 £/min®] HEE AT E 3

N, Moo Ardsn A9e A8

d
il

oE airE HlEO R Flo] B = = =
2~ 100ppm<e] 4% 0.01%2 CO 7F2=9F 99.99%¢2] N, 7fA~2 o] Fojzx xFE7}
25 9w

M

N

N

. sl A4 54 =5 AE

(1) he
A AsHolA AL e 7P AE(KS F2271)E SARd =
sto] Ao FT-IRS A4ste] 8ukg] o Abgste] F53irbs S48}
i, FT-IRS A4ste] sAlo wps-2 5o gt AAZE 7pA3A S 738
st A T

3 25 Experiment process

rr

24 B TR =% 43 FEE!
7hfE g A T ARsE =& 249 i T &) 7 A A 7F
FT-IR AT Fel b L3 7k~ wrAEE g o]

(2) 2@gme T4
el ARRNE AR Seov, AUl AARE gl
BEEC MU R F/k 3B MY R QLIS Agshe] KS F271e04

F AR KR 2ol A
AE ek BA) 7k 247 (FT-TR)

BAo] Sgudon] sary
F oA SRR muel 4EE A PEaAn &
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19 52 Experiment diagram

o $dg FAA OE A2fEHA AE
1) e
e A=W FASEL Y e oHH/\]?ﬂ(KS F2271)& stARd =
ate] et FAA wet 8nupE] whgo) Abgato]l FEsAE S5k,
FT-IRS d43te] FAlo] w2 5ol gk AAz 7pax s 23313

S
o
i)
ok

u} A) &} zI: 9]t} g@g T} o] EFo) u:}a} 4499} ze Jéﬁﬁﬂ%xéﬂ Al 2kt
A s=o Y540l £4Y
&

9s3s ol AdE

24UBE olgdtel A 8% FEAAES
EFF A =F A FAsA 24 FATNE WHE WA sl £
W RRE 2ARYO, FYAE olFeel B BeH FIoE AYS
SLET- Y
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=1

oF (1344

£ HRat)y FFAZAAZ 3

¥ 43

=
=

A2 F 3l 7p2ol

=

]

A

}o] rate] 3%

S

H71715 AHE

34 Al

3

h) 7h =

W54 A

gl

71¢} FT-IR< AM&

B

—_
fite)

zel

A
i

=K

M
Ho

4
)A

el A, ol w

sol 2

at7] 4]

Al
~

= sootd] @EeS &

Al &

1E15
=

(th) A4 A

B
——
o

ﬂ
ol

N
l|N

(2) 23 A=

PVC kA

$-d g (PUR)

&4 (MDF)

- 113 -



- F(A%) : SDA 2 (SD rat)
- g Y e g, 6

Ad& F
5 Algd 7 Ad =4 A28
(v}2])
ZE i 3
A= FATS
=7 MDF 12T R 3
Lo PUR 75T 48 f 3
A== g EPS 75T i 3
- & PUR 75T 4
PVC w}=tA PVC wp=tA] 6T 4
4 4
A=z Hd EPS 75T
1] A gut AE 6T 4
(‘*‘21%%" Ho}oé HE 6T 5

v A& fFafirtEed =2d 2388 A(Rat)d FFARAZ dof 224 F)

&
= =
SAAANZE] A FEel AEAMUE A VEoRE
A A& al i

]
Aol AAHE Bk An BB A
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(2) 29 A=

E 28 AEY R AR A

=2 (MDF)

-z (PUR)

PVC Hte-A

MES A i (EPS) |

%
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- F(A%) : SDA & (SD rat)
R R S
4) Ay =1
%29 Ay =4
Al & =]
- dsw | ¥4 | adza | L 8%8 A
MEQ = g EPS BT A >
oY K% S
97 ek PUR BT a6 4 5
=) MDF 12T aH & >
128
4y fy s
PVC nlg-Aj PVC nhehA) 6T LR >
= A = A
dE £ 5
Q] v} 7.]15 6T %E-] ﬂ 5
Hpod 7 T 48 f 5
5 I IR B a8 5
s ERG 5
e 6 = 123] 60 v
: 4E f pore size : 200 um




)

A2

€ #A(Rat)d] FFAHAAZ 3¢ (3

49

Ab. @afraztiol =29

(1 4

=
T

Ele] f, fiE o wf

b1 iskel @

o1 e 1= =
FS EA5

%

}+= soot9)

Ag—s

=13
=

!
o

<
el
ot

—_—
o

™
el
R

N

3]
=

Al

A7pzol] =EH o] qEol

B/

o
U
o

]

wK

(2) 48 A=

=
o

PVC #}

$-# & (PUR)

=) (MDF)

|

AA d (EPS)

=

: SDA & (SD rat)

- A9

o
N

=
on

0
N
=K
)

0
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27 AEW | 7 4y 27 L
T T =F 28 % (vta])
c ol 3] il e 6
VRS B RE EPS 75T a5 i 5
JH
o e PUR 75T = E} 2 0
Iy 6
L=
5 A MDF 12T R .
Iy 6
§
PVC wv}etA PVC wv}ebA 6T a8 4 6
IE 6
] E
wrel 7] dit A= | 6T ER 6
(+AERH) o EER 6
Ho = 7‘]1*: 6T %Ei % 6
= A 6 = 123] 72 vky
*: AE A pore size : 200 um
o, ¥F7l2 =29 AL FA(Rat)y 7F=F3143 Ald
(1) A3 =
il NE7171E AHgetel Rate EE7beel wmEAAT
(2) A8 A=
¥ 32 Ad4s 2 24
a1z W] el No. o2 4
(ppm)
Control - 1 5
80 2 5
169.7 3 5
HF 2292 4 5
254.6 5 5
144 6 5
12 7 5
55 8 5
HCN 135 9 5
2438 10 5
CO, 788 11 5
HCI 524 12 5
62.9 13 5
HBr 811 14 5
CO 300 15 5
CO;, 1947 16 5
80
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7t FEZA 54 d79 A9T 4A
A AFEEe] A AFE AE FE3 54 AFE Hste] dAE RxE
ARt on, 7hefgk A7 s de o] xok Atk
%33 AP A
3] 2t =& | wkEE & H] 3
O 2 = = =1 & A=) 3
17 39% 312 | mouse | T PLE;?};HEQ Erreetel
8% 7}22(CO, CO, NO, NO,, HCN, HF,
2%} 43%F 344 mouse HBr, N2)& F#E®¥ =2 npg-20
7 AARA =E A7
Al ealte) Sy NP =1 2.5 O A
37 13% 152 mouse 2= 7}*5031‘; bt whg el
| H 1=
Al ST AE Q F] =
47} 13% 65 rat A e oifjf oret A1
RERRE] =
6% 7F2~(HF, HCN, HCI, HBr, CO,
5} 16% 80 rat CO2)5 s Fo F74 47X
=EAA
U dxd S4a+ 43

(1)

1Ad =

(7h 3AA EAA == 9Z(CO, CO,; NO, NO,, HCl, HCN, HBr, HF, SO,)el
ek @A 7t~ =EF A mousel] 4 HE SAAFE S
(1}) Mouse?d] & Aol A

4, 8 Az 2AelA o

g AA R

Holstd 9 AEsA BAS AN, 7H 7

= 71 71

Fe Welsty e o

-1 y -

g
gate] zAA ] WA

o

(th) Mouse?] 7t ¥, A% A ¥4 Comet assayS ©]-83Fo] DNA £
s SAstE FASAEAATE TS



(2}) Mouse?] 7t ¥, A%, LM LA MDAE o]&35te] A A 48 =

’
e FASAATE FAR

2) 2Ahd =

(7h AA sAA FAEHE Tz =EFHAS W moused Fd WE =4
ATE FHTH

(L}) Mouse?] oA Hosts ol 5} 2]
B A A A ueks HestA e o]
AHE AA| g

(th) Mouse®] zt, &, A7, 4 AEd A Comet assayE ©]-&3to] DNA

b

N
=
o
o
wn
(@)
O
[
M,
2,
o
—u
=
el
s r
_>|:4 .
=
o
>
il
2
ok
2
)
i)
b
0%
o
Ay

(7h 22pd ol 53 AqF 3 4
EA 71 FEs7I9 s AdAAE,
A5 #HE cytokineS ¥4 gt}
(W) sAA] FAE= 9F(CO, CO, NO, NO,, HCI, HCN, HBr, HF, SO,)°l
ek GAd7bs =] rate] A B SA4ATE SRS

(th) Rate] @ofolA dfsts gl A3tz A5 AAlsta, 1h 7
D AL A A o WHEshA WHE ol &t 2AME] WEHANE

[e R =]
SRS

ol

(2}) Rat®] zt, o], 2174, 4 AMEd A 8-OHAGE °l&3te] DNA &4 =
ok FASYATE YU
(v} Ratel 71, o, 29, FFALNN MDAS ol &3t A £4g 24
S RASHATE ST

oo 54 A7 34 2 ug
14 6t R A d BEEAY £, Helg SHAT o Ug 5
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254 A

7}, £F7}2~ Library ¥ A% Method T+
(1) =7}~ Library 7=

¥+ 7129 A FTPRECA Y $3 w9t 34 23S dAE 7txE
o] xEE V|Fow MAS YT F 34 Zo] 7 Fx TENAES Ao
2 ¥ F7}~ LibraryE 73t}
¥ M4 X7 F HERE
3} 3k H 1 3} 5k vl 1
X -
= & %= (ppm) (2w = & = (ppm) (B3
100 10
300 7} E(150ppm) 24 AT x
500 Ao e 50
CO obs¥ 3 SOz
1000 ooy 120 FTP
1450 FTP 200
500 20
AyRe 9
CO, 1000 . . 50
5000 HE>-Z &k obs 200 AFEr
10000 AR 600 FTP
50
200 10
NO 350 FTP 50 e
500 HCI 150 RP
50 200 A= %
70 A=55% 600 FTP
NO, 100 10
200 HCN 50
350 FTP 140 FIP, &uke-aet
10
50
HBr 100
200 A =5 %
600 FTP
(2) BE7he R 29EY
=7t 59 wg A2FEHo] 24 yEdth Oy 54~622 7 BF
7V ~HEHS S48t 5% Libraryolth
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(7}) CO ~9HEH

e T

(th €O, 2= e

e | N |

a3a aton Fr = ] e 1500 1900

et

a9 55 COy =~ EH

o
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(2h) NO, ~HEd
|
_Jﬁ;q_.;" S WL 1 S— ey
19 57 NO, ~2HEH
(1} SO, ~HEH
I
- i
|
™ e
18 58 SO, ~HEH
(v}) HF ~=#E3
ol h- |
QL Ly _J..
” " T‘m" Sk L g & |
o |
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(AH HCl =4 E

- il
§-= [ l
L ul"l | . i "

Juita)

(o})) HCN ~9E&

19 61 HCN =4 E

(%) HBr =¥ E#

|
- Al lll I_ll!l L!ir il b,

00 2508 ) 58 =] [ o
WmrmeTiery.

19 62 HBr ~9E 9

- 123 -



(3) 4% method 1=

ALt AR BAS YA E A H method?t Z o35t welba A
metodE 753}t

(7h) A% method T+ &4

© 7k~ ~HEF Librarys 75
a9 632 COel ~AEFOoRM 7F wEUE A9 gol7t HES B
o 2HE- Q] Holg Autste] avbse] ~HER yoleh AiH HuE F

FEg o

nn
A
1 i.I y & :I'. !J: .!.! | Jll.lrlllni il!:.!]il'_-”".l

A LUK L

|
T i

]

13 63 Different Concentration Spectrum

@ A% method 77+ A4

dFe A 4 7S A8 or I ol 4 da Jhied tiE A
ek ALk fla A 73S Aske Aotk 17l 64004 COY A 73t
& 7gste] kel Ao v Avts AAEn

ol SAH AHERS] A% g0y 718 UnknownZFA2 Qlako] 7HA o]
g A Aol o7 A S glemg AE ke Al9sta AH gt
= 2443
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el

19 64 Data base spectrum range

® wEel AFA A4

of 1 ¥4 1HTE AHEe FEE AN

19 65 Concentration Graph

@ B dielH

4% B4 e Unknown7}~8 A% 5W 13 669 dlo]e S o
4 Stk FTIRS AAZFoR 7k2E Z74st7]el dolH A Aztel ufe}
7o Fr® yetdth CO(ppm)el AZFH grolil SEC(ppm)e 27 #*

S
=

o



of m] g},

Method Fllename Sample LLCO (ppm SEC (pprCO2 (ppr SEC (pprHCM (ppr SEC (ppr

SDC_ URE 20110311_MN/A 516,806 14.511 257885 304271 153011 16.057
SDC_ URE 20110311_N/A 496,366 12.627 2487.54 363504 183175 15271
SDC_ URE 20110311 _M/A 476,51 11L.588 1970.09 34215 1B2023 14.26
SDC_ URE 20110311 N/A 48148 11.946 25849 510.387 171.517 14,431
SDC_ URE 20110311_N/a 475,44 11.249 258789 313642 175281 14103
SDC_ LURE 20110311 MN/A 473.531 11.38 2804.2 355.524 169881 14.765
SDC_ URE 20110311 _N/A 479.837 11.554 265483 309.959 177.083 14.732
SDC_ URE 20110311_MN/A 470.847 1096 1902086 359,118 177.734 15.051
SDC_ URE 20110311 _M/A dod nda 10,68 177618 351.026 171451 13.791
SDC_ URE 20110311 _MN/A 4743 11144 173256 333.089 187865 15.686
SDC_ URE 20110311 _R/A 4563.346 10.536 190263 3264683 174672 14491
S5DC_ URE 20110311 _N/A 447438 2407 1705253 306.338 1714852 12.532
SDC_ URE 20110311 M/A 440,788 929 178378 310.677 16915 13.011
SDC_ URE 20110311_N/A 45205 9914 180643 320398 180.154 13.363
SDC_ URE 20110311 _MAA 432725 B.234 2619.51 259475 202124 12.62
SDC_ URE 20110311 M/A 369.591 5599 213646 178294 197.532 10974
SDC_ URE 20110311 MN/A 445,126 9.586 182798 291246 1735692 12.482
5DC_ URE 20110211_N/A 483.228 11.832 184874  337.545 ig2938 15.019
2DC_ URE 20110311_MN/A 50271 12.998 256082 297.764 164.898 14.826

19 66 Quantitative Analysis Data

4% method= = EH] Aefe] wel ®gscl o= FEo|U 7]E
Unknown7t2= & Q1ste] 4ol & A9 Atel SF/7F A4 5 A7) wdo
AW EFA4 Q) method HAE AAste] 7[Fo 2 Fokth 4% method
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3 35 Recommended Spectrum Range

method ¥ ¢ (cm™)

2~
he Nk JF_%

CO 2046.71 2219.26
COs 2220.00 2284.00
NO 1832.03 1944.36
NO 2855.00 2934.00
S0, 1100.79 1204.16
3056.77 3059.93

3042.36 3045.67

3027.14 303118

3011.01 3015.30

2994.98 2999.26

HCI 2977.49 2082.53
2960.16 2964.50

2942.00 2946.43

2922.80 2927.38

290331 2907.38

3313.00 3370.00

HEN 3237.00 3306.00
252431 252560

2506.49 2508.29

HBr 2433.36 2490.16
247022 247168

2451.29 2452.64

@D CO method ¥ ¢

000 F800 00

13 67 CO method H <
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@ CO> method ¢

0 o0 S0oa 1500 1000
VWaraDers

13 68 COy method W<

]
g
&

@ NO method ¥ ¥

0 5

asom prem E=my =y E= EZS 2 ==y
e S

19 69 NO method HH ¢

18] 70 NO; method ¥ ¢
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® SO» method W ¢

At 2T 2660 2500 B ioa v
et

a9 71 SO, method H ¢

® HCI method £

Ty

19 72 HCl method ¥ ¢
(@ HCN method ¥ ¢

19 73 HCN method "¢
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HBr method ¢

e

T AR T

(3

% ason aton B 000 2500

13 74 HBr method H ¥

(th method?] R? %k
Coefficient of determination®.Z% 2 &# 4 9l R-square (RH)E 3 AL

9 (Regression Model)9] H&=E H7lst= WHolth. R-square?] 7IdS> 2
A wde] AFAA S WMEeF FoA A& FAIRDRE AY 7hsd B
o] B &S YElE FoR tg A8 AFEste] AL ¢ o, ANE 9
 F7F A AGIA)o] dagithes o] ok 1 gk 0014 1AFo] o]aL,
1o 7}77}0 He Mg E Ags AR do|n, AAS o] §ste] #AES st
Atk A Ay a9 75 ~ 80¥ #ol 0.940]/4F9] & YERHSIT
@ CO9l R® #
1400
y = 06168 = 33311
1200 Bi m D9427 __,.-";
1000 /”7/
800
,"/
&00 /y-'—
400 -
L
200
o : . :
o 200 400 B00D BOD 1000 1200 1400 1600

a9 75 CO9 R® %
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@ NO¢| R* 3

y = 0.8891x - 16582

Ri = 09566 ﬁ

BEliegs

50 =
= -
4] 100 200 300 &S00 sS00 600
19 76 NO<| R® g+
@ SO0 R*%
280D

y = 10543x - 27416
R = 059988

. e
/

e

0 20 40 &0 BO 100 120 140 160 180 200

28 77 SO R*%+

@ HCl9] R* 3

e v = T3803% - 839
700 B:= 05998 S
800 /
500 /
400 /
300 /
200 /
100 ‘F/

Q i

(4] 100 200 300 400 500 &00 700

28 78 HClel R? 3t
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® HCNe®] R* g

1 =
i y = 0B692x = 41123

Ri = 09988 .

- /
100

40 /
20

L4 Z0 a0 &0 &80 100 120 140 160

28 79 HCNS R? 3

® HBre R* #

e y = 10588% - 27005
Ri = DS965

0 100 200 300 400 SO0 600 700

8 80 HBre R® 3t

Y. ARdS gideR 3 npgAge divts AEEA
= A2y, SDCX“H% o712 AR A S HL3te] OSBET, ek, mF
mHE A, PYCER, Fehage dder 49s A da sae
FT-IR 30 & A}%o}oq 2459 A8 Ase 38 ATeA AT A7 Et
(1) SDC 7
Conical Heater® E-Aldo] 23k Aggjalte] a4 Wal2 =4 9 #B@A7s
o AHEA FIAE A e T4 AdE 2HT g e Aotk
Amozne 3 APH AR BALA0 ~ 70 kW/m)el 9she] <
2¥an, ojw) A A 7his 914x61x914mn H-3] 9] chambertoll 52 %
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3% 37 Compo

nent of Cone Calorimeter

k3 ek
1 el 53 ZE
2 =49 F%F
3 | h= A=
EEECE LR R
5 W& $&
6 2 3]H
7 =3 ksl A
8 Al 2
= Al
13 82 Cone Calorimeter ) =4
Conical Heater2 A &% 7}93 3 AdA7jxvde o&te] HIA7]= 34
wd2 B dpdie dzshe AR7k 3716 w=EHQ g T4
Fol ks EAS JAa 9 2 2R 29S skl A
2 grevy sARde 37 FolA dadhis ARel dartas ANz
o By Wi dxe @AW wEWsE A¥E Ao 3ol
gloth, @A Q¥ SDC AW SARAEe WrE FhelA ARe] Axv}
ZEY ol Fol Aartas wEste] B wiel sAe @A Azt
~% $AT & ke 54¢ JAD U
% SARdE o 3 dId NEE darte FFEA
(1 Ms
A8 ASYoIA FASRT A RPN BKS FRIDE SARd
sto] s 74atel FT-IRS AZske] gobe) vhze] Abgste] Foatrzte
248, FT-IRG A48k}l FAlo] vhg2 5o thgh AA7 7faiag
a3l

3t 38 Experiment process

=4 ZHTFE =S A% 43 =
7haSrald AR AYEE =g A7 W YT AA A
FT-IR A7k Fefi 7k | fFeli7ks A dHolH
(2) dgHdne 74
el A A H S AR DR siglen, A7) TtdRE ARESte] 3
Tt Wy 2 F7F 32 vy 2 ALDVIE AFEShel KS F2271004 Tt

- 134 -



71(FT-IR)

%
]
<]

A

Alell 7}

o

viel

X
_Z#_l

A

o]

AR B

7]

]

A

o}

B

o

4
w

i

of

19 83 Experiment diagram

EN]
K0

OF

3l

- 135 -



27 & 15mm

<& 10mm

<7 g 20mm

<-#d & 25mm

$-d g 30mm

34 AT+P A%

L 7tafeld Ald 23

7} molEFE Ht B% 4%1 17P°1
HBr¢ 7 -$-ol%= 616ppmol 4 HBr¢ =4 &7} 1}er

- 136 -
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v, EF7E =29 WE JtAFEA 2
A A3} HCNo] &3ty 7hio] w2 APFEES Fr7iges Hlon,
HCl, SO., HF, HBro] &34 7l2d =58 AdsE2 SEAHE AT
¥ 49 AEAE 2 EFvtsd w=EFY nbg-mo HA T AR
Had Y5 Ad =
CO | CO; |HCN | HCL | SO; | NO; | HF | HBR AN AgEEe
ppm min, sec R4
1] 300 [ 1,000 14, 47 o
2 | 300 | 5,000 14, 58 o
3 | 300 [10,000 14, 58 o
4 | 100 [10,000 14, 58 o
51 300 | 1,000 10 14,58 | EE4H F
6 | 100 | 1,000 | 50 12.11 | E84H
7 1 300 | 5000 | 10 14, 59 °
8 | 300 | 5000 50 14, 58 7714
9 | 300 |5000 | 140 12, 34 R
10| 300 [10,000] 50 15, 00 7714
11| 300 [10,000] 140 09, 56 7714
12 300 10,000 150 14,59 | ZTEAH A
13| 300 10,000 200 14, 52 | EEAFH A
14| 300 10,000 10 14, 58 e
15| 300 [ 5000 10 50 | 200 15, 00 SR |-
16| 300 | 5000 | 10 50 14, 46 o
17| 300 | 5,000 20 14, 58 o5
18] 300 | 5,000 50 14, 59 o5
19| 300 | 5,000 200 08, 09 o5
20 300 [ 5000 140 200 | 200 | 350 | 200 | 600 | 14, 38 -
211 300 [ 5000 10 20 - -
2271 300 | 5000 10 50 14,49 | B F
231 300 | 5000 10 200 14,59 | EEH F
24| 300 | 5,000 200 14, 58 ° 5
251 300 | 5000 50 20 14,57 | EEAd
26| 300 | 5000 | 50 50 14,58 | Z24d |
271 300 [ 5000 50 200 14, 57 o5
28 1 300 | 5,000 120 14, 57 o
29| 300 | 5,000 | 140 20 14, 05 o
30| 300 [ 5000 140 50 14, 11 o5
31| 300 [ 5000 140 200 12,58 | S
321 300 | 5,000 200 200 15, 00 o
33 300 | 5,000 10 | 14,54 | FEA48
34| 300 | 5,000 50 | 14,58 | EEAH b
35| 300 | 5,000 100 | 14,56 | EEAH |
36| 300 | 5,000 200 | 14, 59 ZEAE -
37 | 300 | 5,000 600 | 14,59 | E24d
3381 300 | 5,000 50 14,54 | S22
39| 300 | 5,000 70 08, 10 | Z&Ae
40 | 300 | 5,000 100 14, 58 o
41| 300 | 5,000 200 14,57 | ZE9
421300 | 5,000 350 13, 59 s
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3t 51 Hematological values of Female mice exposed to CO gas

e Reference Control CO concentration (mg/m?)
range 100 300 500 1019 1488
WBC(x10%/L) 18107 | 120 =193 | 124 =233 | 091 = 149 | 085 = 132 | 129 £ 147 | 107 * 152
RBC(x10%L) | 636-942 | 904 + 035 | 946 + 017 | 1009 + 046 | 964 + 052 | 897 + 038 | 901 * 052
Hemoglobin
o 11.0-151 | 1420 + 045 | 139 + 074 | 152 + 054 | 145+ 053 | 134 + 074 | 140 + 0.63
Hematocrit(%) | 35.1-454 | 60.1 + 144 | 555 + 240 | 645 + 137+ | 588 + 125 | 551 + 133 | 539 * 2.3
MCV (L) 454-603 | 630 + 254 | 586 + 229 | 639 + 258 | 611 + 2369 | 613 222 | 598 + 2.80
MCH(pg) 141-193 | 149 + 092 | 147 = 067 | 151 = 073 | 151 * 0690 | 149 = 064 | 156 + 099+
MCHC(g/dL) | 302-342 | 236 + 094 | 251 + 125 | 236 + 050 | 247 + 047 | 243 + 139 | 260 + 198
Effﬁf) 502-2972 | 1264 + 59.64 11;331936: 1006 + 51.45 | 1103 + 6220 | 1032 + 9201 | 1038 + 13552
Segment(%) 6.6-38.9 06 + 1.88 | 195 + 292+ | 203 + 220+ | 76 + 172+ | 238 + 307+ | 102 + 3.5
Lymphocyte(%) | 558-916 | 814 + 303 | 744 +139 | 738 309 | 798 + 252 | 643 + 292+ | 734 + 3.11
Monocyte(%) 0.0-75 53+ 078 | 61+ 098¢ | 59+ 074¢ | 89 +099 | 85+ 043 | 64 + 097+
Eosinophil(%) 0.0-39 31 + 171 - - 35+ 216 | 26 + 087 | 93 + 333
Basophil (%) 0.0-2.0 06 + 0.02 - - 02 + 001 | 08+ 002 | 07+ 002

WBC, white blood cell (K/ul); NE, neutrophil (K/u); LY, lymphocyte (K/uf); MO, monocyte (K/ul); EO, eosinophil (K/u0); BA, basophil (K/u); RBC, red
blood cell (M/ul); Hb, hemoglobin (g/dL); HCT, hematocrit (%); MCV, mean corpuscular volume (fL); MCH, mean corpuscular hemoglobin (pg); MCHC,
mean corpuscular hemoglobin concentration (g/dL); RDW, red blood cell distribution width (%); PLT, platelets (K/x0); MPV, mean plasma volume (fL)

All values are expressed as means = SD.

Significant differences as compared with control: *, p < 0.05; **, p <0.01; *** p <0.001
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3t 52 Hematological values of Female mice exposed to CO2 gas

Parameters Reference Control CO, concentration (mg/m°)
range 512 1016 4984 10023

WBC(x10”/L) 1.8-10.7 1.20 + 1.98 115 + 1.35 1.14 £ 2.15 097 =+ 1.38 164 £ 147
RBC(x10%/L) 6.36-9.42 9.04 + 0.35 897 + 055 9.06 + 0.36 8.18 = 0.77 861 + 0.38
Hemoglobin(g/dL) 11.0-15.1 14.20 = 0.45 132 £ 0.95 13.2 £ 0.55 123 £ 0.85 12.8 £ 0.74
Hematocrit(%) 35.1-454 60.1 + 1.44 516 + 2.54 524 + 1.36 475 + 2.34 50.3 + 1.33
MCV (L) 45.4-60.3 63.0 + 254 576 + 2.33 578 + 275 58.1 = 295 585 = 2.22
MCH(pg) 14.1-19.3 149 + 092 14.8 £ 1.20 146 £ 0.88 151 + 1.10 148 £ 0.64
MCHC(g/dL) 30.2-34.2 23.6 £ 0.94 256 + 1.35 202 £ 1.24 259 + 145 254 + 1.39
Platelet(x10”/L) 592-2972 1264 + 59.64 932 + 152.0 916 + 110.2 923 + 995 818 £ 92.01
Segment(%) 6.6-38.9 96 + 1.88 6.6 £ 3.04x 15.2 + 2.42x 6.0 £ 3.12% 11.0 + 3.07
Lymphocyte(%) 595.8-91.6 814 + 3.03 784 + 1.32 70.7 £ 3.25% 7.3 + 2.32 79.2 + 292
Monocyte(%) 0.0-7.5 5.3 + 0.78 6.5 £ 0.75 51 £ 0.99 70 + 0.78 6.2 £ 043
Eosinophil (%) 0.0-39 31+ 171 76 + 1.42% 8.0 + 1.88% 11.2 £ 1.46% 29 + 0.87
Basophil(%) 0.0-2.0 0.6 £ 0.02 0.09 + 0.02x: 1.0 £ 0.03 0.5 £ 0.02 0.7 £ 0.02

All values are expressed as means = SD.
Significant differences as compared with control: *, p < 0.05; **, p <0.01; *** p <0.001
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3% 53 Hematological values of Female mice exposed to NO gas

Parameters Fiafmrmiee Control NO concentration (mg/m®)
range 48.4 199 350 500

WBC(x10”/L) 1.8-10.7 1.20 £ 1.98 1.28 £ 2.13 155 + 1.55 143 + 2.01 0.97 = 2.66%
RBC(x10"/L) 6.36-9.42 9.04 + 0.35 8.73 + 0.54 8.80 + 0.78 8.70 £ 0.54 852 + 0.87
Hemoglobin(g/dL) 11.0-15.1 14.20 + 0.45 131 £ 0.88 128 £ 0.54 12.8 £ 0.79 131 £ 0.4
Hematocrit(%6) 35.1-454 60.1 + 1.44 o50.8 + 247 50.2 + 148 904 + 145 50.5 + 2.68
MCV(fL) 45.4-60.3 63.0 + 254 532 = 2.49 57.0 + 2.68 579 + 2.78 59.3 + 2.89
MCH(pg) 14.1-19.3 149 + 0.92 15.1 + 0.67 146 + 0.75 147 + 0.88 154 + 0.97
MCHC(g/dL) 30.2-34.2 236 £ 094 209 + 1.26 256 *+ 0.58 205 145 260 + 1.33
Platelet(x10%/L) 592-2972 1264 + 59.64 684 + 136.5 699 + 655 864 + 8.2 1179 £ 975
Segment(%) 6.6-38.9 96 + 1.88 8.3 + 2.87 59 + 2.78 137 £ 345 9.7 + 248
Lymphocyte(%) 55.8-91.6 814 + 3.03 79.3 £+ 1.50 81.5 + 3.19 80.0 £+ 1.52 78.1 £ 1.55
Monocyte(%6) 0.0-75 5.3 £ 0.78 56 * 048 52 £ 0.78 6.3 £ 0.45 5.6 £ 091
Eosinophil (%) 0.0-3.9 31+ 1.7 54 £ 152 6.4 + 247 - 55 + 1.21
Basophil(%) 0.0-2.0 0.6 £ 0.02 1.4 + 0.03 1.0 + 0.02 - 1.1 + 0.03

All values are expressed as means = SD.
Significant differences as compared with control: *, p < 0.05; *x*, p <0.01; **xx p <0.001
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3t 54 Hematological values of Female mice exposed to NOy gas

NO; concentration (mg/m°)

Parameters i e Control
range 50.4 70.5 101 199 350

WBC(x10%L) | 18-107 | 120 + 198 | 122 = 152 | 089  1.14 080 + 1.35 088 + 122 | 183 + 136
RBC(x10%L) | 636-942 | 904 + 035 | 904 £ 032 | 909 + 065 897 + 0.42 850 + 054 | 864 + 051
Herzlgo/ill(;bin 11.0-151 | 1420 045 | 134 + 065 | 133 + 055 134 £ 058 129 + 075 | 126 + 0.67
Hematocrit(%) | 35.1-454 | 60.1 + 144 | 570 + 132 | 558 + 155 576 + 1.26 538 + 148 | 536+ 237
MCV(fl) A54-603 | 630 + 254 | 630 + 231 | 614+ 236 | 632+ 2459 | 633 £ 247 | 620 + 2.32
MCH(pg) 141-193 | 149 + 092 | 148 + 082 | 147 + 054 150 * 055 151 + 068 | 146 * 0.8
MCHC(g/d) | 302-342 | 236 + 094 | 236 + 048 | 239 = 051 937 + 0.42 239 + 135 | 235 + 141
(I;lf;gf) 502-2072 | 1264 + 59.64 | 774 + 6552+ | 797 + 4552+ | 655 + 8425« | 1118 + 3225 | 1035 + 7425
Segment(%) | 66-389 | 96+ 188 | 99 +209 | 89 + 1.20 109 + 2.45 06 + 280 | 49 + 248
Lymphocyte(%) | 558-91.6 | 814 + 303 | 829 £ 225 | 798 + 214 799 + 2.33 841 + 252 | 850 + 215
Monocyte(%) | 00-75 | 53 +078 | 51 +034 | 78 + 052 52 + 081 46 + 0.74 49 + 035
Eosinophil(%) | 00-39 | 31171 | 18 + 077« | 28 + 121 37 + 1.04 13 + 083 | 48 + 1.25
Basophil(%) | 00-20 | 06002 | 03 %002 | 07+ 003 0.3 = 0.01 0.4 + 001 04 = 0.02

All values are expressed as means = SD.
Significant differences as compared with control: *, p < 0.05; **, p <0.01; *** p <0.001
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3t 55 Hematological values of Female mice exposed to SO:2 gas

Parameters Reference Control SO; concentration (mg/m°)
range 1 25.5 51.7 120 190
WBC(x10%/L) 18107 | 120+ 198 | 122+ 125 | 142+ 135 | 145+ 185 | 128 + 145 | 064 + 1.3
RBC(x10L) | 636-942 | 9.04 + 035 | 887 + 052 | 891 + 033 | 894 £ 051 | 848 £ 034 | 862 + 0.52
Her(ngo/gdll‘;bin 11.0-151 | 1420 + 045 | 131+ 045 | 135+ 033 | 139 + 051 | 129 + 066 | 131 + 0.52
Hematocrit(%) | 35.1-454 | 601 + 144 | 554 + 145 | 566 + 138 | 571 £ 126 | 534 + 138 | 488 + 1.42
MCV (fl) A54-603 | 630 + 254 | 625+ 252 | 635+ 233 | 639 + 2520 | 630 + 222 | 567 + 2.80
MCH(pg) 141-193 | 149 + 092 | 148 £ 061 | 152 + 052 | 156 + 033 | 153 + 054 | 152 + 0.52
MCHC(g/dl) | 302-342 | 236 + 094 | 237 + 125 | 239 + 053 | 244 + 045 | 243 + 133 | 267 + 1.42
f}jjéi}i@ 502-2072 | 1264 + 59.64 | 1332 + 52.32 | 1358 + 3524 | 1252 + 5245 | 1350+ 152.32 | 1415 + 112.25
Segment(%) 66-389 | 96 + 1.8 01 =192 | 88+125 | 101 =152 | 94 +204 | 122 + 225
Lymphoeyte(%) | 558-91.6 | 814 + 303 | 853 + 133 | 787 + 205 | 811 + 245 | 818 + 252 | 791 + 252
Monocyte(%) 0.0-75 53 + 078 45+ 091 | 61 +064 | 60+035 | 53+05 | 49 + 065
Eosinophil(%) 0.0-3.9 31 = 142 99 + 152 | 59+ 109 | 25116 | 26 +098 | 27+ 235
Basophil(%) 0.0-2.0 0.6 + 0.02 02+003 | 05+002 | 03001 | 09+002 | LI=*00l

All values are expressed as means = SD.
Significant differences as compared with control: *, p < 0.05; **, p <0.01; *xx p <0.001

- 155 -



3t 56 Hematological values of Female mice exposed to HCI gas

Parameters Reference Control HCI1 concentration (mg/ma)
range 11.3 52.6 156 206 608
WBC(x10/1) 1.8-10.7 1.20 £+ 1.98 0.92 + 1.33 0.96 + 1.42 0.61 = 1.65 1.09 + 1.85 0.62 + 165
RBC(x10'%/L) 6.36-9.42 9.04 + 0.35 8.8 £ 0.22 8.25+ 0.52 893 + 0.31 9.19 + 0.33 778 + 075
Hemoglobin
(e/dl) 11.0-15.1 14.20 £ 0.45 13.1+ 0.32 124 + 042 13.1 £ 0.95 13.8 £ 0.65 11.9 £ 0.32%
g
Hematocrit(%6) 35.1-45.4 60.1 £ 144 506 = 1.55 46.2 + 1.58% 504 + 1.36 52.0 + 1.31 459 + 1.52%x
MCV (f]) 45.4-60.3 63.0 £ 2.4 575 + 2.22 56.1 + 2.53 56.4 + 2.459 56.6 + 2.29 589 + 2.30
MCH(pg) 14.1-19.3 149 £ 092 149 + 055 15.0 £ 0.62 147 + 0.31 15.1 £ 0.45 15.3 + 0.33
MCHC(g/dl) 30.2-34.2 236 = 0.94 259 + 155 26.7 £ 0.74 26.0 = 0.77 266 + 1.85 259 + 152
Platelet 1181 +
592-2972 1264 £ 5964 | 1327 £ 3952 | 1237 + 4525 | 1332 + 62.52 1359 + 152.25
(x10”/L) 142.25%
Segment(%) 6.6-38.9 96 £ 1.88 1.1 £ 1.52%*x | 5.2 £ 1.15%x% 6.3 £ 1.34 15.9 £ 2.25%x% 5.7 £ 1.25
Lymphocyte(%) 55.8-91.6 814 + 3.03 84.7 + 1.42 789 + 242 773 = 265 719 £ 2.15% 85.7 £ 2.42
Monocyte(%) 0.0-75 53 £ 0.78 49+ 0.88 6.5 £ 055 48 £ 0.5%2 53 £ 0.33 2.7 £ 0.33%x%
Eosinophil(%6) 0.0-39 3.1 £ 142 85 + 1.32 89 £ 1.39 11%)*:* 34 £ 1.82%x% 51 £ 2.35
Basophil(%) 0.0-2.0 0.6 £ 0.02 0.8 £ 0.02 0.5 + 0.01 0.6 £ 0.06 0.6 = 0.02 0.8 = 0.01

All values are expressed as means = SD.

Significant differences as compared with control: *, p < 0.05; **, p <0.01; *** p <0.001
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3t 57 Hematological values of Female mice exposed to HF gas

Elefermnas HF concentration (mg/m®)

Parameters range Control 19.3 46.7 193 608
WBC(x10%/L) 1.8-10.7 120 + 1.32 145 + 242 100 + 152 296 + 2.36+ 1.07 + 247
RBC(x10"%/1.) 6.36-9.42 9.04 + 0.33 863 + 0.35 847 + 057 886 + 0.95 825 + 0.85
Hemoglobin(g/dl) 11.0-15.1 1420 + 045 134 + 084 129 + 0.74 135 + 064 124 + 033
Hematocrit(%) 35.1-45.4 601 + 1.44 509 + 2.42 505 + 2.55 512 + 2.36 186 + 185
MCV (f]) 45.4-60.3 630 + 254 509 + 248 506 + 2.65 57.8 + 2.85 539 + 2.45
MCH(pg) 14.1-193 149 + 092 155 + 062 152 + 0.74 152 + 077 150 + 085
MCHC(g/dl) 30.2-34.2 236 + 0.64 2%6.3 + 152 256 + 1.33 6.3 + 2.42 %55 + 275
Platelet(x10%/L) 592-2072 | 1264 + 59.64 1531 + 6585 1438 + 66.25 1713 = 112 1422 + 953
Segment (%) 6.6-38.9 96 + 1.8 54 + 252 32 + 248 37 + 233 56 + 248
Lymphocyte(%) 55.8-91.6 814 + 3.03 835 + 140+ 848 + 148 867 + 3.14 874 + 242
Monocyte(%) 0.0-75 53 £ 0.78 40 * 092 36 + 097+ 34 058 26 + 042+
Eosinophil(%) 0.0-3.9 31+ 171 68 + 125 79 + 145 6.0 + 249 36 + 0.83+
Basophil(%) 0.0-2.0 06 = 0.02 03 = 001 05 = 003 02 002 0.8 + 002

All values are expressed as means = SD.

Significant differences as compared with control: *, p < 0.05; s

, b <0.01; ==, p <0.001
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3 58 Hematological values of Female mice exposed to HCN gas

HCN concentration (mg/m®)
Parameters Reference range Control
10.8 44.9 141
WBC(x10%/L) 1.8-10.7 1.20 £ 1.98 1.24 + 1.32 1.66 + 1.41 1.87 + 1.35%
RBC(x10"/L) 6.36-9.42 9.04 + 0.35 875 + 0.36 847 + 0.46 877 + 0.34
Hemoglobin(g/dl) 11.0-15.1 14.20 + 0.45 129 + 0.34 129 + 0.64 135 £ 0.88
Hematocrit(%) 35.1-454 60.1 = 1.44 51.9 + 1.25% 52.6+ 1.36 53.3+ 1.39
MCV (fD) 45.4-60.3 63.0 + 2.54 59.3 + 2.45% 62.1 + 2.32 60.8 + 2.65
MCH(pg) 14.1-19.3 149 + 0.92 14.7+ 0.88 152 + 0.95 154 + 0.84
MCHC(g/dl) 30.2-34.2 236 £ 094 248 + 1.32 245 + 152 253 = 1.52
Platelet(x10%/L) 592-2972 1264 + 59.64 1509 + 65.25 1525 + 5512 1653 £ 62.52%:x
Segment (%) 6.6-38.9 96 + 1.88 9.5 + 2.8 2.9 £ 2.45%x 0.8+ 2.45%
Lymphocyte(%) 55.8-91.6 814 + 3.03 875 £ 1.32 874 + 2.45 87.8 £ 2.45
Monocyte(%) 0.0-75 5.3 £ 0.78 3.0 £ 0.85 2.7 £ 0.75% 2.8 £ 0.95
Eosinophil(%) 0.0-3.9 31 £ 1.71 - 6.3 + 1.8 3.3 £ 1.25%
Basophil(%) 0.0-2.0 06 = 0.02 - 0.7 £ 0.01 0.3 £ 0.02

All values are expressed as means = SD.
Significant differences as compared with control: *, p < 0.05; **, p <0.01; *xx p <0.001
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3t 59 Hematological values of Female mice exposed to HBr gas

Parameters Reference Control HBr concentration (mg/mB)
range 12.2 56.8 105 200 601
WBC(x10"/1) 1.8-10.7 1.20 + 1.98 415 + 1.25%x 146 £ 1.25 158 = 1.45 203 £ 1.32 175 £ 161

RBC(x10"/L) 6.36-9.42 9.04 + 0.35 829 + 0.25 7.31% 0.36 777 + 045 837 + 0.35 811 + 0.55

Her(ngo/gdll‘;bm 11.0-151 | 1420 + 045 | 127+ 045 | 113 + 045 | 117 + 095 | 125 + 066 | 122 + 0.75
Hematocrit(%6) | 351-454 | 601 + 144 | 503 + 167 | 434 + 1.66% | 467 + 1.35 | 484 + 1.12 | 487 + 1.62
MCV (f1) 454603 | 630 + 254 | 607 £ 235 | 594 + 212 | 601 + 2339 | 578 £ 252 | 600 + 233
MCH(pg) 141-193 | 149 £ 092 | 153 + 054 | 155+ 032 | 150 + 048 | 150 + 058 | 150 = 045
MCHC (g/dD) 302342 | 236+ 094 | 252+ 175 | 260 + 065 | 250 + 054 | 259 + 180 | 250 + 1.68
Efgj;it) 502-2072 | 1264 + 5964 | 1430 + 3525 | 1341 + 5245 | 1368 + 5412 | 1465 + 6252 | 1593 + 78.25
Segment(%) 6.6-38.9 96 + 188 57+ 145 | 86+ 18 | 81+12 | 89+ 185 | 98 + 1.99%x

Lymphocyte(%) 55.8-91.6 814 + 3.03 882 + 1.36 882 £ 1.25 881 + 2.21 871 + 2.35 882 + 2.36

Monocyte(%6) 0.0-75 53 £ 0.78 3.6 £ 0.78 3.2 £ 0.65 3.8 £ 0.32 34 £ 042 2.0 £ 0.38%
Eosinophil(%6) 0.0-39 31 + 142 19 + 152 - - - -
Basophil(%) 0.0-2.0 06 £ 0.02 0.6 £ 0.02 - - - -

All values are expressed as means = SD.
Significant differences as compared with control: *, p < 0.05; **, p <0.01; *xx p <0.001
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3 60 Hematological values of Female mice exposed to N2 gas

Reference N. concentration (mg/m?®)
Parameters Control

range 17 20 100
WBC(x10"/L) 1.8-10.7 1.20 + 1.98 156 + 1.25% 1.74+ 1.35% 1.84 + 1.25%
RBC(x10"/L) 6.36-9.42 9.04 + 0.35 7.26+ 0.33 767 £ 0.44 7.86 + 0.31
Hemoglobin(g/dl) 11.0-15.1 14.20 + 0.45 11.3 £ 0.34 11.8 + 045 11.8 £ 054
Hematocrit(%) 35.1-454 60.1 + 1.44 435 + 1.45% 46.2 = 1.24x 46.3 = 1.42x
MCV (D) 45.4-60.3 63.0 + 2.54 60.1 + 1.85 60.2 + 2.18 588 + 2.85
MCH(pg) 14.1-19.3 149 + 0.92 156 £ 0.85 15.3 £ 0.33 15.0 £ 0.61
MCHC(g/dD) 30.2-34.2 236 + 0.94 259 + 0.33 255 + 045 254 + 0.55
Platelet(x10”/L) 592-2972 1264 + 59.64 1393 + 65.2 1411 + 64.52+ 1350 + 54.28
Segment(%) 6.6-38.9 96 + 1.88 39 + 252 0.1 + 2.33 10.0 £ 2.15
Lymphocyte(%) 55.8-91.6 814 + 3.03 884 + 1.45% 865 + 2.52 87.4+ 2.25%
Monocyte(%) 0.0-75 53 + 0.78 3.0 + 0.68 3.3 + 0.64 2.6 + 0.45

Eosinophil(%6) 0.0-39 31+ 171 45 + 1.25 93 + 212 -

Basophil(%) 0.0-2.0 0.6 + 0.02 0.2 + 0.02 0.8 + 0.02 -

All values are expressed as means = SD.
Significant differences as compared with control: *, p < 0.05; **, p <0.01; *** p <0.001
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3% 61 Serum biochemistry in female mice exposed to fly NOq

p " Reference Control Concentration (mg/m3)
arameters ontro
range n 50.4 705 101 199 350
TOtf‘gl /grLO)tem 54 - 171 495 + 051 52 + 051 5 + 047 48 + 0.56 53 + 0.84 5.2 + 0.47
Albumin(g/dL) | 26 - 33 | 434 + 0.8 36 + 0.33 31 + 037+ | 32+ 030%« | 33+ 022+ | 36037
Bilirubin 04 + 05 | 048 + 004 04 + 001 02 + 0.23 - 02 + 007 0+ 023
(mg/dL)
Glucose(mg/dL) | 314 - 200 | 13740 + 1154 | 12 + 1.11% 3+ (.14% 4+ 052+ 4+ 022+ 4+ 044+
BUN(mg/dL) | 10 - 28 | 1720 + 181 | 3608 + 355+ | 225 + 25+ | 40 + 157+ | 3584 + 1.71% | 23 + 1.97
Creatinine 05 - 14 | 024+ 005 | 01 +00l* 05+ 008 | 01+005¢ | 05005 | 01008
(mg/dL)
GPT(U/L) | 2366 | 6525+ 450 | 3554 + 225¢ | 16825 + 122+ | 000 * 12345 + 815+ | 1584 + 6.12s
GOT (U/L) | 21 - 102 | 10025 + 2.35 | 20832 + 154% | 10913 + 101 | 1534 + 751 | 8621 + 861% | 33.64 + 5.24%
ALP(UL) | 20 - 156 | 11012 + 1511 | 44 + ddless | 7+ 0d5wss | 18 + 5354% | 8 & 024wex | 178 =
3056 = 1352 + 1004 +
LDH(U/L) 45 - 233 | 18323 4811 oo 830 + 455+ o S0es | 792 % 6151k
Cg‘;}g@fg@l 2986 - 1104 | 8860 + 451 | 1662 + 13.22% | 152 + 112+ |134.04 + 876+ | 1388 + 13.16% | 121.04 + 869+
Tr(irilgy/c(ff)de 135.4 80.00 + 780 | 5544 + 488 | 3648 + 254 | 3344 + 723 | 3749 + 385+ | 45.08 + 33.24
Phosphorus 26 - 62 7.30 + 0.41 22 + 211 155 + 112« | 188 + 0.71% | 17.8 + 2.09%« | 156 + 181
(mg/dL)

All values are expressed as means = SD.
Significant differences as compared with control: *, p < 0.05; ** p <0.01; *xx p <0.001
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3t 62 Serum biochemistry in female mice exposed to fly SO»

p " Reference Control Concentration (mg/m3)
arameters ontro
range n 11 22.5 51.7 120
TOt(agl /grLO)tem 54 - 71 495 + 051 6 + 0.47 6 + 056 6+ 0.84 58 + 047
Albumin(g/dL) 26 - 33 434 + 018 36 + 037 4 + 030 36 + 0.22 35 + 037
Bilirubin(mg/dL) 04 + 05 048 = 0.04 0.1 + 0.23 - 01 + 007 01 * 023
Glucose(mg/dL) 314 - 200 13740 + 1154 3+ 011+ 4 + (.35 3 + .25+ 61 + 5.85%*
BUN(mg/dL) 10 - 28 17.20 + 1.81 2671 + 4.97* 2016 + 157 | 2871 + 1.71% | 2896 + 1.97x
Creatinine 05 - 14 024 = 0.05 05 + 0.08+ 0.1 + 0.00 03 + 0.05 03 = 0.08
(mg/dL)
160.04 = 30396 + 190.65 +
GPT(U/L) 23 - 66 6525 + 454 | 181.01 + 14.54%x
16,545 20.15% 15,42+
130.89 =+
GOT (U/L) 21 - 102 10025 + 2.35 4311 + 354 45 + 255 1o 4984 + 255
ALP(U/L) 20 - 156 11012 + 1511 55 = 0.56%x 14 + 054%x | 6.8 = 027xxx | 6.1 + 0.24%x
LDH(U/L) 45 - 233 183.23 +8.11 827 *+ 6554 920 + 5755 | 1035 + 8054 | 802 + 5824
131.05 +
Cholesterol 286 - 11.04 8860 + 451 1372 + 1522+ | 1338 + 14.15% 14652 + 11.25+
(mg/dL) 11.25%
Triglyceride 1354 89.00 + 7.80 50.27 + 5.22x 4236 + 422% | 4971 + 358« | 5755 + 548+
(mg/dL)
Phosphorus 26 - 62 730 + 041 166 + 1.81% 16 + 0.71x 142 + 2.09+ 135 + 1.81x
(mg/dL)

All values are expressed as means = SD.
Significant differences as compared with control: *, p < 0.05; **, p <0.01; *xx p <0.001
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3t 63 Serum biochemistry in female mice exposed to fly HCI

Reference Concentration (mg/m3)
Parameters Control
range 11.3 52.6 156 206 608
TOtf‘é /grLc;tem 54 - 71 495 + 055 | 54+ 084 | 55+047 | 54 +056 | 57 + 084 | 51 + 047
ﬁg}gn 26 - 33 434 + 018 | 34+ 022 | 34+037 | 34+030 | 35+022 | 32+037
Bilirubin 04 + 05 048 = 004 | 01+ 007 | 02+023 | 01+005 | 03+007 | 01+ 023
(mg/dL)
&‘;ﬁgﬁ 314 — 200 1317 fZOZi 56 + 655% | 56 + 474%x | 107 + 1414 | 38 + 2556 | 179 + 14.74
BUN (mg/dL) 10-28 1720 = 181 | 2119 = 171 | 234 =497 | V2L 3577 £ 171 | 2474 + 197
Creatinine 05 - 1.4 024 + 005 | 03 + 005 0.3 + 0.08 0.3 + 0.00 02 + 0.05 02 + 0.08
(mg/dL)
242616 + 710.78 + 404649 + 262.84 +
GPT(U/L) 23 - 66 5045 + 435 | 2486 * 1250 | “peiO ol N, o
GOT (U/L) 21 - 102 832 + 583 104.18+ 1282.16%% 320,26+ 0200 49 150,17+
ALP(U/L) 20 - 156 | 13820 + 850 | 7.4 + 082 | 7.3 + 059 | 7.1 + 054#* | 88 + 0.82%+ | 6.8 + 0.50++
i 18540 * 1334 =
LDH(U/L) 45 - 233 oA 826 + 001% | 2395 + 0.01% s 3057 + 001 | 904 + 0.01
Cholesterol B 144.85 + 14457 + 138.15 + 173.81 + 162.59 +
(mg/dL) 286 - 11.04 | 8360 + 808 13.16% 8,60+ 08,76+ 13.16+ 18.69+
Triglyceride(me/ 135.4 80.00 + 10.10 | 45.24 + 385+ | 4351 + 324+ | 5265 + 423+ | i © | 5331 +13:24
Phosphorus 26 - 6.2 530 + 061 | 11.1 + 2.09% | 117 + 181 | 115 + 0.71% | 10.6 + 2.09% | 98 + 1.81%
(mg/dL)

All values are expressed as means = SD.
Significant differences as compared with control: *, p < 0.05; **, p <0.01; *** p <0.001
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3 64 Serum biochemistry in female mice exposed to fly HF

Reference Concentration (mg/m3)
Parameters Control
LS 10.8 49.4 141
Total protein
(/dL) 54 - 71 495 + 0.51 54 + 0.84 51 + 047 49 + 0.56
Albumin(g/dL) 26 - 33 434 + 0.18 34 + 0.22 3.2 = 0.37 3.1 + 0.30
Bilirubin(mg/dL) 04 = 05 048 + 0.04 0.1 + 0.07 0.1 £ 0.23 0.1 + 0.05
Glucose(mg/dL) 31.4 - 200 137.40 + 34.22 221 = 22.55% 207 + 14.74* 226 = 14.14x*
BUN(mg/dL) 10 - 28 1720 =+ 1.81 2819 + 1.71x 29.28 + 497 2712 + 1.57x
Creatinine(mg/dL) 05 - 14 0.24 + 0.00 0.3 + 0.00 0.3 + 0.02 0.3 + 0.01
GPT(U/L) 23 - 66 50.45 + 4.35 186.77 + 14.51* 148.55 + 13.55% 210.79 + 11.54%*
GOT (U/L) 21 - 102 88.2 = 5.88 6793 £ 514 59.56 £ 6.54 8354 £ 6.25
ALP(U/L) 20 - 156 138.20 + 8.50 6.9 £ 1.82%:%x 6.4 + 2.59%%x 5.5 £ 0.54x:%x
LDH(U/L) 45 - 233 185.40 + 11.44 677 + 15.55% 619 + 35.75% o60 + 67.22%
Cholesterol(mg/dL) 286 - 11.04 88.60 + 8.08 12653 + 13.16% 125.82 + 10.69% 108.23 + 10.76%
Triglyceride(mg/dL) 1354 89.00 + 7.10% 97.82 + 8.85% 107.19 + 13.24x 92.83 + 7.23%
Phosphorus(mg/dL) 26 - 6.2 59.30 = 0.61= 10.7 + 2.09x 10.2 + 1.81* 82 * 0.71*

All values are expressed as means = SD.
Significant differences as compared with control: *, p < 0.05; *x*, p <0.01; **xx p <0.001
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3£ 65 Serum biochemistry in female mice exposed to fly HCN

Parameters Reference Control Concentration (mg/m3)
range 19.3 46.7 193 608
Total protein
(e/dL) b4 - 71 495 £ 051 5+ 084 51 + 047 53 + 056 52 + 0.84
g
Albumin(g/dL) 26 - 3.3 434 + 0.18 3.1 = 0.22 3.1 + 0.37 3.2 + 0.30 3.2 + 022
Bilirubin
04 £ 05 048 £ 0.04 0.1 = 0.00 0.1 = 0.00 0.1 = 0.00 0.1 = 0.00
(mg/dL)
Glucose(mg/dL) 31.4 - 200 137.40 + 14.22 156 + 12.55% 193 + 1474 181 + 14.14 199 + 1255
BUN(mg/dL) 10 - 28 17.20 £ 1.81 3129 + 1.71% 316 £ 497 2294 + 157 2459 = 1.71
Creatinine
05 -14 0.24 + 0.05 02 = 0.05 0.3 £ 0.08 0.3 £ 0.00 0.2 £ 0.05
(mg/dL)
GPT(U/L) 23 - 66 50.45 + 4.35 212.38 + 12.55% | 24026 £ 2451% | 152.11 + 11.52%* 11851 + 185«
GOT (U/L) 21 — 102 88.2 + 5.88 107.16 = 7.54 101.34 + 7.25 5458 + 3.36% 52.8 + 4.32%
ALP(U/L) 20 - 156 138.20 + 11.50 6.3 £ 0.82%x% 7.2 £ 0.5 6.6 £ 0.54%%:x 7.3 £ 01.82%:%x
LDH(U/L) 45 - 233 18540 + 11.44 637 £ 44.52% 858 + 54.22+ 554 + 254.53%* 521 + 0.01
Cholesterol
286 - 11.04 88.60 =+ 8.08 133.64 + 13.16% 138.91 + 8.69% 13151 + 2.76%x | 137.68 + 13.16%
(mg/dL)
Triglyceride
1354 89.00 £ 8.10 94.85 + 7.85 9853 + 8.24 11528 + 11.23 106.66 £ 13.85
(mg/dL)
Phosphorus
26 - 6.2 530 £ 0.61 94 + 2.09 115 + 1.81 105 + 0.71 105 = 2.09
(mg/dL)

All values are expressed as means = SD.
Significant differences as compared with control: *, p < 0.05; **, p <0.01; *** p <0.001
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3f 66 Serum biochemistry in female mice exposed to fly HBr

Reference Concentration (mg/m3)
Parameters Control
range 12.2 56.8 105 200 601
TOtf‘gl /grLO)tem 54 - 71 | 495 + 051 58 + 0.84 54 + 047 55 + 056 59 + 0.84 58 + 047
Albumin(g/dL) 26 - 33 | 434 + 018 34 + 022 33 + 037 34 + 0.30 35 + 0.22 35 + 037
Bilirubin 04 + 05 0.48 + 0.04 0.1 + 007 0.1 + 023 0.1 + 0.05 0.1 + 0.07 0.1 + 023
(mg/dL)

Glucose(mg/dL) | 314 - 200 | 137.40 + 1422 | 4 + 2255 92 + 1474 94 + 14.14 63 + 2255 95 + 1474
BUN(mg/dL) 10 - 28 1720 + 181 | 33838 + 1.71% | 2669 + 497+ | 2524 + 157 | 205 + 171 | 2083 + 4.97
Creatinine 05 - 14 | 024+005 | 06+ 005 04 + 0.08 0.4 + 0.00 04 + 0.05 04 + 0.08

(mg/dL)
AST(U/L) 23 - 66 | 5045 + 4.35 18022+ 142,445 125,745 126.83+ 135.79+
ALT(U/L) 21 - 102 | 882 + 5883 83,78+ 37.26% 34,88+ 37.07x 37.37%
ALP(U/L) 20 - 156 | 13820 + 850 | 88 + 1.82%% | 74 + 159 | 56 + 554%x | 62 + 1.82% | 65 + 159«
L. DH(U/L) 45 - 233 | 18540 + 1444 | 926 + 001 710 £ 001 | 656 + 25453 | 749 + 001 757 + 001
Cholesterol 286 — 130.31 + 120.71 +
(g dL) oa 83.60 + 8.08 1316+ 113.78 + 869 | 10552 + 8.76 516 12833 + 869
Triglyceride 1354 | 89.00 + 1010 | 8865 + 385 102112 g9 41 + 793 | 5159 + 3.85+ | 7553 + 33.24
(mg/dL) 33.24
Phosphorus 26 - 62 5.30 + 0.61 20 + 2.09%% | 185 + 1.81%% | 194 + 0.71#% | 17.9 + 2.09%* | 194 + 1.81%x
(mg/dL)

All values are expressed as means = SD.

Significant differences as compared with control: *, p < 0.05; *x*, p <0.01; **xx p <0.001
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3% 67 Serum biochemistry in female mice exposed to fly N»

N, concentration (mg/m?)
Parameters Reference range
Control 17 20 1000
Total protein
54 - 71 495 + 051 5.7 £+ 0.84 56 = 047 57 £ 056
(g/dL)
Albumin(g/dL) 26 - 3.3 434 + 0.18 34 £ 022 34 £ 037 34 + 0.30
Bilirubin(mg/dL) 04 £ 05 048 + 0.04 0.1 £ 0.07 0.1 £ 023 0.1 £ 0.05
Glucose(mg/dL) 314 - 200 137.40 + 34.22 131 + 2255 111 £ 14.74 122 + 14.14
BUN(mg/dL) 10 - 28 17.20 £ 1.81 22.04 £ 1.71 20.65 £ 497 1947 + 157
Creatinine(mg/dL) 05 -14 0.24 £ 0.00 04 £ 0.01 04 £ 0.02 04 £ 0.00
AST(U/L) 23 - 66 50.45 £ 4.35 137.65 £ 11.22:%:x 126.72+ 9.32%x* 148.64 £ 10.87*
ALT(U/L) 21 - 102 832 + 583 41.99 + 2.64* 34.63 £ 7.22% 43.38 = 11.25%
ALP(U/L) 20 - 156 138.20 + 850 6.2 + 101.82%x 54 £ 117.59%* 5.1 £ 53.54%x
L DH(U/L) 45 - 233 18540 £ 14.44 731 £ 12.25% 670 £ 16.58% 718 + 50.88x
Cholesterol(mg/dL) 286 - 11.04 88.60 £ 8.08 125.82 + 13.16% 11844 + 18.69 122.44 + 18.76
Triglyceride
135.4 89.00 £ 10.10 95.74 £ 13.85% 83.28 + 13.24 80.97 + 7.23
(mg/dL)

All values are expressed as means = SD.
Significant differences as compared with control: *, p < 0.05; **, p <0.01; *** p <0.001
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3 68 DNA damage in mice blood after exposed of gases.

Olive tail Olive tail
. conc moment = conc moment
e (mg/ex’) mean SD e (mg/mm’) mean SD
ol2 2.034 0.576 48.4 3.724 2.193
1016 3.834 1.605 199 5.138 0.788
COo NO
4984 6.662 1.194 = 350 7.632 0.821 =
10023 7.389 1.251 5 500 6.403 1.225 =
50.4 2.166 1.947 11 2.449 0.475
70.5 2.355 1.532 25.5 2.468 0.837
NO: 101 3.601 0.527 SO o1.7 2.346 1.031
199 5.348 1.177 = 120 4.237 3.281
350 5.627 0.572 = 190 4.849 3.013 =*
11.3 3.437 1.818 12.2 2.296 0.878
52.6 3.994 0.720 96.8 3.500 1.629
HCL 156 5472 3.295 = HBr 105 3.658 0.946
206 5.246 3.305 200 5.703 2.534 *
608 6.915 1.099 = 601 6.290 1.835 =
19.3 4.443 0.982 10.8 3.464 0.797
HE 46.7 5978 1.901 HCN 44.9 4.116 1.086
193 6.830 2.555 141 6.175 0.626%*
608 9.158 2.784
2.049 0.320
N> 17 2.460 0.585
20 4.615 2.259 =
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3. E@ste
60 Bk BRAY AY U
CcO COq2 HCN HCL SO2 NO; HF HBr
ppm
1 300 1,000
2 300 5,000
3 300 10,000
4 100 10,000
5 300 1,000 10
6 100 1,000 50
7 300 5,000 10
8 300 5,000 50
9 300 5,000 140
10 300 10,000 50
11 300 10,000 140
12 300 10,000 150
13 300 10,000 200
14 300 10,000 10
15 300 5,000 10 50 200
16 300 5,000 10 50
17 300 5,000 20
18 300 5,000 50
19 300 5,000 200
20 300 5,000 140 200 200 350 200 600
21 300 5,000 10 20
22 300 5,000 10 50
23 300 5,000 10 200
24 300 5,000 200
25 300 5,000 50 20
26 300 5,000 50 50
27 300 5,000 50 200
28 300 5,000 120
29 300 5,000 140 20
30 300 5,000 140 50
31 300 5,000 140 200
32 300 5,000 200 200
33 300 5,000 10
34 300 5,000 50
35 300 5,000 100
36 300 5,000 200
37 300 5,000 600
38 300 5,000 50
39 300 5,000 70
40 300 5,000 100
41 300 5,000 200
42 300 5,000 350

- 202 -




(1) A4 A

(7h) WBC

1oH
ey
o
o
.F_H
jn

= T~

3
H

o
T

WBC &4 23}, HClo]

1=

X

SR

A

3R

O

]

P

o
o
oy

—

oH

i

) olste] 43

il

03
5o

ojn
Tr

=
=

Aol

oy

(171601 X)08M

Experimental Case

19 139 WBC

- 203 -



(t}) RBC
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(t}) Hemoglobin
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(2}) Hematocrit
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(AF) MCHC
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(A}) Segment
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(z}) Lymphocyte
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Monocyte(%)

(7}) Monocyte
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(E}) Eosinophil
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(3}) Basophil
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(2) B WES A}
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(4) Albumin
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(th Bilirubin
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(2}) Glucose
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(v}) BUN
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(v}) Creatinine
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(Ah) AST, ALT
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(z}) Cholesterol
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(7}) Triglyceride
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(E}) Phosphorus
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(W) 23 diely 4

¥ 70 v x=F Ao Comet Assay 23}

o &
EEE
mean SD
lymphocyte 1.301 0.138
Liver 1.366 0.101
Lung 1.294 0.074
Thymus 1.126 0.094
Spleen 1.188 0.089
LN 1.235 0.148
¥ 71 174 A3+ Comet Assay 23}
1 2 3
mean SD mean | SD |mean| SD | mean | SD
lymphocyte 1.975 0.349 2484 | 1.366 | 2653 | 0.378 | 3.364 | 1.168
Liver 2.061 0.661 2419 | 1.111 | 3421 | 0.621 | 3.895 | 0.678
Lung 1.935 0.425 4193 | 1.169 | 3553 | 0.883 | 3.730 | 0.921
Thymus 1.832 0.610 2548 | 0417 | 2943 | 0.442 | 3.399 | 0.995
Spleen 2.075 0.639 2332 | 0595 | 2.822 | 0529 | 3.321 | 0.896
LN 1.970 0.551 2313 | 1.370 | 3.009 | 0.728 | 3.707 | 1.356
¥ 72 58 A3+ Comet Assay 23}
5 6 7
mean SD mean | SD | mean SD mean | SD
lymphocyte 4912 1.041 4.037 | 1.203 | 5.260 1.164 | 5946 | 2.183
Liver 4592 | 0368 | 4255 | 1.426 | 4.947 1.196 | 6.928 | 1.378
Lung 3.981 0.149 | 4179 | 1441 | 4786 | 2.239 | 5.380 | 0.692
Thymus 3.005 | 0555 | 2918 | 1.506 | 2599 | 0384 | 4571 | 1.667
Spleen 3.346 1.271 2618 | 0537 | 2.221 0.105 | 6.058 | 2.479
LN 3.863 | 0.292 | 3215 | 0.660 | 2616 | 0524 | 4904 | 1.881
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¥ 73 9712 A3+ 9 Comet Assay 23}
9 10 11 12
mean | SD | mean SD mean | SD | mean SD
lymphocyte 10.167 | 2987 | 9.111 0927 | 9608 | 2.079 | 10.072 | 2.137
Liver 9173 | 1978 | 12.941 | 3.083 |14.946 | 2.109 | 15.091 | 3.484
Lung 8257 | 1.886 | 10616 | 2.896 | 11.368 | 2.460 | 15902 | 1.966
Thymus 5689 | 0997 | 14.022 | 4.774 | 12127 | 3669 | 15.758 | 4.052
Spleen 7.803 | 1.944 | 8.499 1.381 8.824 | 3.341 | 8911 3.054
LN 9.048 | 2.042 | 8850 | 2415 |10.333 | 5.096 | 15.737 | 3.775
¥ 74 13716 289 Comet Assay 23
13 14 15 16
mean | SD mean SD | mean SD mean SD
lymphocyte 11.789 | 2.827 | 10.083 | 2.617 | 15.021 | 2959 | 12.157 | 2.724
Liver 15.091 | 3484 | 15.167 | 2.078 | 9.173 1.978 | 13.445 | 1.989
Lung 15902 | 1.966 | 5380 | 0.692 | 8.257 1.886 | 10.616 | 2.896
Thymus 15758 | 4.052 | 4571 | 1667 | 5.689 0.997 | 15757 | 3.629
Spleen 8911 | 3.054 | 6.058 | 2.479 | 7.803 1.944 8792 | 0.972
LN 15737 | 3.775 | 4904 | 1.881 | 9.048 2.042 8732 | 2174
¥ 75 17719 2389 Comet Assay 23}
17 18 19
mean SD mean SD mean SD
lymphocyte 8.721 3.581 9.580 2.747 9.911 2.652
Liver 8.617 2.102 9.173 1.978 8.796 1.161
Lung 6.516 1.551 8.721 0.920 8.721 1.441
Thymus 4571 1.667 7.008 1.407 8.389 3.631
Spleen 6.058 2.479 7.803 1.944 7.510 2.557
LN 4.904 1.881 8.193 1.942 7.467 2.316
¥ 76 21724 A& Comet Assay 23
21 22 23 24
mean SD mean SD mean SD mean SD
lymphocyte 9.357 | 2652 | 8986 | 0.467 | 10.272 | 4.096 | 9.221 | 2.892
Liver 9.018 | 2184 | 9497 | 3.398 | 12.627 | 2.673 | 14.255 | 3.742
Lung 8257 | 1.886 | 9.324 | 0.645 | 10.031 | 3.275 | 15.072 | 3.056
Thymus 7389 | 1.781 | 8829 | 1.648 | 10.020 | 2.623 | 15259 | 4.319
Spleen 7145 | 1902 | 8153 | 1.729 | 7.157 | 1478 | 11.107 | 1.376
LN 8183 | 1.038 | 7.051 | 2.043 | 8649 | 3.8383 | 16.070 | 3.117
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¥ 77 25728 A3+ Comet Assay 23}

25 26 27 28
mean SD mean SD mean SD mean SD
lymphocyte 13.453 | 4986 | 14.749 | 4545 | 18.038 | 4581 | 14.965 | 4.262
Liver 15703 | 6.024 | 15167 | 2.078 | 25.401 | 2.317 | 13.445 | 1.989
Lung 15535 | 4.412 | 22.235 | 3.633 | 22.750 | 3.020 | 10.616 | 2.896
Thymus 13.907 | 3558 | 25428 | 2.474 | 20.807 | 4.044 | 15.757 | 3.629
Spleen 16.252 | 8788 | 24.909 | 10.470 | 18763 | 2.547 | 8792 | 0.972
LN 14731 | 3.676 | 23538 | 4538 | 22413 | 7549 | 8732 | 2174
¥ 78 33736 A2l Comet Assay 23}
33 34 35 36
mean SD mean SD mean SD mean SD
lymphocyte 10.292 | 3544 | 12.727 | 4.862 | 12.809 | 2.862 | 19.831 | 4.927
Liver 11.866 | 2.755 | 12504 | 2.348 | 17.094 | 3.586 | 19.072 | 4.706
Lung 10.434 | 2.469 | 13.093 | 3.691 | 15902 | 1.966 | 21.735 | 5.891
Thymus 12.066 | 3.008 | 12.630 | 3.207 | 17591 | 4.083 | 17.758 | 4.325
Spleen 9.300 | 1916 | 12.067 | 3.187 | 14.302 | 2.768 | 12.238 | 2.531
LN 9.853 | 3576 | 12385 | 3.024 | 18.069 | 3.240 | 14.560 | 2.598
¥ 79 37740 A ¥9 Comet Assay 23}
37 38 39 40
mean SD mean SD mean SD mean SD
lymphocyte 9431 | 2275 | 15176 | 2669 | 10986 | 2.562 | 17568 | 2.753
Liver 11.079 | 6.021 | 10.896 | 3.084 | 12.749 | 1.372 | 19.103 | 2.137
Lung 6.380 | 1.640 | 11.248 | 3.165 | 14.432 | 5311 | 18722 | 3.964
Thymus 9.709 | 3498 | 16.742 | 4551 | 17.090 | 3.069 | 16.050 | 3.378
Spleen 8830 | 2435 | 9605 | 2.384 | 15416 | 6.142 | 18.063 | 2.828
LN 9.078 | 2312 | 11.153 | 1.693 | 15.245 | 3.284 | 28.252 | 2.900
¥ 80 41742 A& 9] Comet Assay 23
41 42
mean SD mean SD
lymphocyte 10.637 2.857 13.603 2.444
Liver 9.878 1.291 10.091 1.819
Lung 13.642 5.640 10.570 3.933
Thymus 9.424 1.703 10.058 3.069
Spleen 9.391 1.642 10.750 2.824
LN 8.585 2.176 10.404 1.479
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(2h) MDA =4 23k

2% Ertze =59 A¥dE=S ¥y

g A= ob #Eok 2

3% 81 MDA =4 23}
At 7] A3}k (umol/L)

Lung 14.282

Liver 27.799

1 Spleen 6.058
Thymus 5.344

LN 11.695

Lung 12.885

Liver 17.613

2 Spleen 3.703
Thymus 3.315

LN 8.148
Lung 10.213
Liver 21.617

3 Spleen 6.137
Thymus 4.822

LN 9.949
Lung 10.074
Liver 17.688

4 Spleen 4.888
Thymus 3.969

LN 6.495
Lung 11.558
Liver 20.677

5 Spleen 7.042
Thymus 6.027

LN 7.512
Lung 12.753

Liver 18.551

6 Spleen 5.068
Thymus 3.721

LN 8.897
Lung 12.497
Liver 20.717

7 Spleen 7.879
Thymus 6.251

LN 10.001
Lung 13.649

. Liver 25.661
Spleen 6.308
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Thymus 5.337

LN 8.292

Lung 16.587

Liver 29.055

9 Spleen 6.133
Thymus 4.544

LN 9.308

Lung 12.874

Liver 27701

10 Spleen 5.837
Thymus 3.895

LN 10.236

Lung 10.569

1 Liver 21.509
Spleen 6.583

Thymus 4543

LN 12.601

Lung 11.868

12 Liver 13.256
Spleen 6.469

Thymus 5.442

LN 8.200

Lung 10.588

13 Liver 27.754
Spleen 6.629

Thymus 5.296

LN 9.095

Lung 11.565

14 Liver 20.077
Spleen 6.606

Thymus 5.169

LN 8.226

Lung 13.050

Liver 26.806

15 Spleen 5.735
Thymus 6.846

LN 9.158

Lung 9.840

Liver 20.273

16 Spleen 8.589
Thymus 7.846

LN 9.355

Lung 13.538

Liver 25.295

17 Spleen 7.365
Thymus 6.482

LN 9.266
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Lung 12.883
18 Liver 31.766
Spleen 9.121

Thymus 6.216

LN 8.859
Lung 11.987

19 Liver 11.271
Spleen 6.403

Thymus 8.555
LN 12.843
Lung 13.253
20 Liver 17.845
Spleen 9.482
Thymus 13.314
LN 12.484

Lung 9.466
91 Liver 15.289
Spleen 8.549
Thymus 10.122

LN 15.141
Lung 10.003
Liver 12.159

22 Spleen 8.489
Thymus 10.282

LN 18.261
Lung 12.694
Liver 18.982
23 Spleen 10.334
Thymus 10.232
LN 15.152
Lung 10.680
Liver 16.652

24 Spleen 9.313
Thymus 12.578

LN 7.937

Lung 9.437
Liver 10.987

25 Spleen 7.898
Thymus 7.243
LN 15.123

Lung 9.761
Liver 13.845

26 Spleen 8.561
Thymus 10.709
LN 16.174
27 Lung 11.363
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Liver 18.897

Spleen 9.245

Thymus 10.265

LN 12.007

Lung 10.727

Liver 19.399

28 Spleen 9.655
Thymus 12.064

LN 13.846

Lung 8.380

Liver 10.735

29 Spleen 7.441
Thymus 11.025

LN 14.555

Lung 8.715

Liver 9.119

30 Spleen 6.949
Thymus 9.754

LN 14.037

Lung 6.973

Liver 9.181

31 Spleen 6.992
Thymus 7.023

LN 12.735

Lung 7.837

Liver 8.508

32 Spleen 11.097
Thymus 9.211

LN 11.136

Lung 6.749

Liver 8.367

33 Spleen 8915
Thymus 7.732

LN 11.525

Lung 6.632

Liver 8.924

34 Spleen 12.658
Thymus 8.254

LN 10.815

Lung 6.494

Liver 9.329

35 Spleen 14.483
Thymus 9.072

LN 13.054

36 Lung 7.703
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Liver 6.875

Spleen 8.643

Thymus 7.776

LN 14.285

Lung 7.072

Liver 11.380

37 Spleen 14.144
Thymus 8.382

LN 9.882

Lung 9.425

Liver 11.905

38 Spleen 12.571
Thymus 9.671

LN 10.003

Lung 7.989

Liver 7.612

39 Spleen 13.989
Thymus 9.530

LN 15.066

Lung 7.871

Liver 14.873

40 Spleen 11.965
Thymus 9.820

LN 13.023

Lung 8.023

Liver 10.347

41 Spleen 10.362
Thymus 8.516

LN 11.288

Lung 8.381

Liver 10.085

42 Spleen 13.526
Thymus 9.530

LN 15.066
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Wood Wood(ilter) Urethane Urethane(filter) PVC PVC(filter)

Urethane(filter) PVC PVC(filter)

Sandwich Curtain-G
panel(filter) - (filter)

13 191 Histopathological findings for the tissue in acute inhalation of gases.
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# 83 Histopathological findings in rat(Group summary) by inhalation

Organ/Fin . wood urethane PVC
dings Number of animal filter ‘ filter ‘ filter
heart 0 0 0 0 0 0
%9 (Hyperemia) 1 0 1 1 1 1
a7 295 (Mild chronic portal inflammation) 0 1 1 1 1 1
Liver
A ¥} < (microsteatosis) 0 0 0 1 0 0
7F & AW (Mild microsteatosis) 0 0 0 0 1 1
%3 (Hyperemia) 1 1 1 1 1 1
Lung
S 7HEA A3 0 0 0 0 0 1
spleen | & (Hyperemia) 1 1 1 1 1 1
Tymus | % & (Hyperemia) 0 1 1 0 0 0
%3 (Hyperemia) 1 1 1 1 1 1
Kidney
v A AA AlE 0 0 0 0 0 1
Total 4 5 5 4 4 4
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¥ 84 Histopathological findings in rat(Group summary) by inhalation

Qrgan/F n Number of animal Sandwich pa.nel Curtain(gene.ral) \ Curtain(resist pl:inting)
dings filter filter filter
heart 0 0 0 0 0 0

%9 (Hyperemia) 0 0 0 0
0 1
a7 295 (Mild chronic portal inflammation) 1 1 1 1
Liver 0 1
A ¥} (microsteatosis) 0 0 0 1
0 0
7F & A" (Mild microsteatosis)
%4 (Hyperemia) 1 0 0 1
Lung 1 1
9 7HEA] d=
spleen | & (Hyperemia) 1 0 1 1 1 1
Tymus | %3 (Hyperemia) 0 1 0 0 0 0
%3 (Hyperemia) 1 0 0 0 0 1
Kidney
v A8 AHA AlE 0 0 0 0 0
Total 3 3 3 2 2 4
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(2) @ 9 Aspeta HAF A3

gl AAF Ay, v AE Als welt WBC (&), netrophil (4%
AWd ) HB  (hemoglobin), HCT (hemato— crit %), MCV (Mean
corpuscular volume) & A9 A o] vzt Hluste] fFojido] gl
Aslstd HAL Ay (3585, 86) A= T AT dEvle] oty Hast
of fFejAol i, CRTN F¥gFx8l, LDH, ALP, T-CHOx= %A W3}
7 ek GOT+= thxto] Aol uls] A4 o8 AA-EHA &k
A|RE okZE FUhEE A o= e
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3 85 Hematological values of Female mice exposed to gases

Parameters R;fz;egrg’e 13 | 23 | 3% | 43 | 5% | 63 | 7# | 8% | 97 | 10# | 117 | 12 | 13F
WBC(m/mm3) | 400 - 1500 | 1.86 | 297 | 218 | 264 | 1.86 | 292 | 207 | 274 | 357 | 3.06 | 273 | 235 | 3.27
RBC(M/mm3) | 600 - 11.00 | 7.86 | 832 | 820 | 765 | 806 | 775 | 773 | 774 | 810 | 808 | 7.99 | 864 | 8.11
Hemofgl;?ll)n HD) 11400 -~ 1800 | 1296 | 1370 | 1416 | 1365 | 1375 | 1347 | 1310 | 1351 | 1356 | 13.19 | 1342 | 1458 | 13.65
Hemat(%jor)it(ch 35.00 - 4500 | 50.86 | 52.74 | 49.18 | 4627 | 47.72 | 4586 | 47.94 | 4825 | 50.55 | 49.64 | 49.63 | 52.21 | 50.88

MCV (f]) 3500 - 50.00 | 64.72 | 63.40 | 59.98 | 60.46 | 59.21 | 59.15 | 62.06 | 62.34 | 62.38 | 61.44 | 62.15 | 60.40 | 62.76
MCH(pg) 13.00 - 2200 | 1649 | 1647 | 17.27 | 17.84 | 17.05 | 17.37 | 1696 | 17.46 | 16.73 | 16.33 | 16.81 | 16.87 | 16.84
MCHC(g/d) | 24.00 - 40.00 | 2548 | 2598 | 28.80 | 2951 | 28.80 | 29.37 | 27.32 | 2801 | 26.83 | 26.57 | 27.04 | 27.92 | 26.83
Platelet(m/mm3) | 600 - 1000 | 964 | 1081 | 1184 | 1022 | 1058 | 905 | 1060 | 1127 | 959 | 1139 | 1151 | 1222 | 1164
Segment(%) | 10.00 - 30.00 | 964 | 296 | 802 | 1526 | 863 | 1962 | 6.10 | 6.17 | 15.84 | 1962 | 1597 | 4.18 | 9.52
Lymphocyte(%) | 70.00 - 81.00 | 80.73 | 80.55 | 75.73 | 66.82 | 75.35 | 65.41 | 78.83 | 80.87 | 73.50 | 66.61 | 74.76 | 73.97 | 80.49
Monocyte(%) | 1.00 - 500 | 497 | 528 | 638 | 683 | 615 | 803 | 580 | 639 | 7.06 | 878 | 6.77 | 6.21 | 541
Eosinophil(%) < 10.00 307 | 892 | 879 | 874 | 914 | 469 | 842 | 558 | 2.11 | 365 | 1.76 | 9.47 | 3.76
Basophil (%) 159 | 229 | 058 | 236 | 073 | 225 | 085 | 099 | 149 | 134 | 0.74 | 1.17 | 0.82
RDW-CV (%) 1580 | 1620 | 16.80 | 16.60 | 16.90 | 16.80 | 16.20 | 16.10 | 16.40 | 1650 | 16.50 | 16.70 | 16.30

MPV (f1) 300 - 800 | 661 | 655 | 741 | 736 | 673 | 715 | 685 | 6.76 | 672 | 662 | 6.43 | 656 | 6.30

Pct(%) 064 | 071 | 0838 | 075 | 0.71 | 065 | 0.73 | 076 | 0.64 | 075 | 0.74 | 0.80 | 0.73

PDW 60 - 100 | 88 | 92 | 102 | 104 | 91 | 102 | 97 | 94 | 96 | 97 | 91 | 91 | 88

All values are expressed as means = SD.
Significant differences as compared with control: *, p < 0.05; ** p <0.01; *xx p <0.001
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¥ 86 Serum biochemistry in female mice exposed to gases

Parameters ReRfZ;egfe 1 | 22 | 32 | 42 | 5% | 62 | 72 | 82 | 9% | 102 | 11¥ | 122 | 132
Pmt(egi%g"tal 6.6 - 87 57 | 55 | 51 55 | 52 5.3 57 | 57 | 59 | 56 | 52 | 49 | 61
Agg%ﬁ“ 3552 43 41 40 | 41 39 | 39 | 41 42 | 43 | 43 42 39 | 43
BUN (mg/d) | 60200 % 33 24 23 29 23 2% 30 % 27 27 23 23
Creatinine M: 00 -1
046 | 099 | 089 | 09 | 108 | 099 | 090 | 1.07 | 105 | 104 | 1.05 | 1.07 | 066
(me/dD) | 7+ 05009
Glucose(FBS) | 76 11 <2 | <2 | <2 <2 | <2 | <2 | <2|<2|<2|<2]|<2|<2| <2
(mg/dl)
Bilirubin,
o] <13 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
AST
(SGOT) < 40 184 | 163 | 164 | 151 | 229 | 239 | 168 | 202 | 173 | 179 | 169 | 220 | 150
(U/L)
ALT@/SL(;’PT) < 40 42 A4 43 42 45 54 44 60 56 54 50 52 49
M:10 71
¢-GTP (U/L) <3| <3| <3| <3| <3| <3| <3| <3| <3| <3| <3| <3| <3
F:6-42
Ammonia (n M: 16 -€0
823 | 85 | 664 | 577 | 639 | 616 | 80 | 977 | 798 | 75 | 68 | 707 | 81
Cholesterol < 200 132 | 10 | 112 | 123 | n2 | n3 | 150 | 157 | 162 | 141 | 123 | 105 | 164
(mg/dl)
Pho(sr%}g’/m(ﬂs)(ﬁ) 25-45 | >200]>200| 195 |>200|> 200> 200 |> 200|> 20.0|> 200 | > 20.0| > 20.0 | > 200 | > 20.0

All values are expressed as means = SD.
Significant differences as compared with control: *, p < 0.05; **, p <0.01; *** p <0.001
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(3) Comet assay?] A& Az

B oAFoAE E37tro FYdxZo 9% npg-~o 229 DNA €4S =437 Y8 comet assayE AA 8P TE %24

S w] AAFE2 lymphocyte®t HZZ A ¥l BALFAIX ] x| A&ato] A vebg, M=9x ddz PVC A4
Z58 vl§-29 A9 DNA &40 & Zo=z yelyr 54, e, PVCHE A, M= sde] dE gle +
2% F3ITt (& 87, 19 1927194).

3 87 DNA damage in mice blood after exposed of gases.

1+ 2w+ 3T*x 43+ bao*x 6a* 7 a* 8

A
©
A

10« 11« 12+« 13+

Lymphocyte 2.818 358  4.626 2818 3585 5388 4743 1322 1258 2302 2743 1221 1221
Liver 3.280 3467 4271 4396 3467 3755 36564 1462 1393 1271 2654 1271 1271
Lung 2973 3228 4117 3344 3228 3877 4263 1451 1451 1451 @ 3228 1451 @ 1.233

Thymus 2454 2812 2765 2600 2510 2454 2812 1241 118 2454 2812 1361 @ 1.154
Spleen 2051 2228 2940 2051 2228 2051 2228 1344 1390 2051 2228 1413  1.102
LN 2283 2539 3809 2283 3010 2283 2539 1438 1297 2283 2539 1412 1244
BALF 3.011  3.000 5.063 4028 3814 5525 6068 1315 1407 2025 2234 1350  1.037

All values are expressed as means = SD.
Significant differences as compared with control: *, p < 0.05; ** p <0.01; *=xx p <0.001
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(4) Malondyaldehyde(MDA) 2 3}

FQwFEol o9 mpeao xHe) AF =4S 2457 95 MDAS ézwé At 249 AA
= = ZtEtha 4 A 9t MDAS w
4 1 gthi Mol AT ?}; }ioﬂ =4
B ﬂa}oq E%’k% W B FAHeR frEe Ads Belvh ey d A2 BALEA X

L oH
N,
&
2
*
=<
(00]
&0
4
w
—
©
<
—
©
-

3 88 Lipid peroxidation in mice blood after exposed of gases.

1 2T 3T 4 5T 6 T 7 8 T 9T 10 & 11+ 12 & 13 &

Liver | 13276 | 19.628 | 14.811 | 11.869 | 11.010 | 18.099 | 20.848 | 16.848 | 13.517 | 16.773 | 18935 | 17.705 | 7.940
Lung 5.911 6.447 9.337 8.215 | 14.003 | 10.670 | 5.998 6.083 8.458 7.761 7.355 6.606 5.633
Heart | 14934 | 13.652 | 16.130 | 17.014 | 15.011 | 15660 | 15458 | 15.858 | 14.718 | 15.574 | 16.088 | 14.903 | 7.298

Kidney | 13.825 | 4.465 5.607 4.780 7.034 3.737 9.433 8.414 4.217 8.657 | 10503 | 6.756 2.199

Spleen | 4.818 4.235 2.694 7.073 7.714 3.909 4.410 4.383 3.935 2.897 3.626 2.7167 2.485

Thzmu 0.972 4.109 5.516 2.796 2.137 0.817 1.150 0.949 1.104 0.688 1.155 2.774 0.454

BALF | 0.157 0.167 0.162 0.153 0.161 0.14 0.205 0.151 0.147 0.208 0.173 0.151 0.134
LN 8.637 7.703 7.238 8.632 8.343 5.589 7.339 9.524 6.964 7428 | 12958 | 5.677 4.062

Plasma | 3.327 5.488 3.174 3.825 3.709 3.310 2.799 6.438 6.531 7.661 6.510 3.319 0.753

All values are expressed as means = SD.
Significant differences as compared with control: *, p < 0.05; **, p <0.01; *** p <0.001
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3 90 Hematological values of Female rats exposed to gases

Parameters R;fz;‘egrg’e 13 | 20 | 3% | 43 | 52 | 63 | 7# | 8% | 97 | 107 | 117 | 127 | 13F
WBC(m/mm3) | 400 - 1500 | 577 | 420 | 592 | 349 | 186 | 292 | 567 | 462 | 576 | 350 | 391 | 234 | 3.30
RBC(M/mm3) | 600 - 11.00 | 661 | 675 | 586 | 602 | 806 | 775 | 651 | 583 | 6.06 | 583 | 558 | 585 | 555
Hemofggl%il)n (D) 1400 - 1800 | 1434 | 1430 | 1354 | 13.09 | 1375 | 1347 | 1345 | 1264 | 1425 | 1242 | 12.82 | 13.00 | 11.70
Hematg%it(m 35.00 - 4500 | 46.01 | 4554 | 41.33 | 41.47 | 47.72 | 4586 | 4559 | 40.13 | 42.51 | 39.87 | 38.61 | 40.44 | 38.64
MCV(fl) 35.00 - 50.00 | 69.65 | 67.49 | 70.48 | 6394 | 59.21 | 59.15 | 70.03 | 68.25 | 70.10 | 68.37 | 69.26 | 69.09 | 69.65
MCH(pg) 13.00 - 2200 | 21.71 | 21.19 | 23.08 | 21.76 | 17.05 | 17.37 | 20.66 | 21.50 | 23.50 | 21.29 | 22.99 | 22.21 | 21.09
MCHC(g/dl) | 24.00 - 40.00 | 31.18 | 31.40 | 32.75 | 3156 | 28.80 | 29.37 | 2950 | 31.50 | 33.53 | 31.14 | 33.20 | 32.15 | 30.28
Platelet(m/mm3) | 600 - 1000 | 766 | 960 | 687 | 835 | 1058 | 905 | 740 | 720 | 792 | 831 | 848 | 957 | 628
Segment(%) | 10.00 - 3000 | 841 | 842 | 764 | 737 | 863 | 1962 | 876 | 828 | 815 | 7.89 | 797 | 7.08 | 3.93
Lymphocyte(%) | 70.00 - 81.00 | 84.69 | 81.71 | 86.65 | 83.25 | 75.35 | 65.41 | 83.87 | 85.02 | 85.08 | 84.89 | 84.26 | 84.35 | 86.65
Monocyte(%) | 1.00 - 500 | 403 | 452 | 425 | 310 | 615 | 803 | 365 | 344 | 410 | 411 | 393 | 371 | 3.63
Eosinophil (%) < 10.00 194 | 476 | 074 | 571 | 914 | 469 | 330 | 241 | 217 | 265 | 3.12 | 449 | 5.06
Basophil (%) 093 | 059 | 072 | 057 | 073 | 225 | 042 | 085 | 050 | 046 | 0.72 | 0.37 | 0.68
RDW-CV (%) 145 | 151 | 143 | 146 | 1690 | 1680 | 145 | 146 | 147 | 147 | 148 | 147 | 146
MPV (f1) 300 - 800 | 11.10 | 10.30 | 11.63 | 981 | 6.73 | 7.15 | 10.11 | 10.14 | 11.09 | 10.33 | 10.73 | 956 | 11.23
Pct(%) 085 | 099 | 080 | 082 | 0.71 | 065 | 0.75 | 0.73 | 0.88 | 0.86 | 091 | 091 | 0.70
PDW 6.0 - 10.0 99 | 97 | 101 | 95 | 91 | 102 | 95 | 93 | 99 | 99 | 100 | 94 | 107

All values are expressed as means = SD.
Significant differences as compared with control: *,

p < 0.05; =x, p <0.01; =x* p <0.001
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3 91 Serum biochemistry in Female rats exposed to gases

Parameters Reéj;egréce 12 | 22 | 32 | 42 |52 | 62 | 72 | 82 | 9% | 102 | 11F | 122 | 132
Pmt(e;aJM 6.6 - 8.7 56 | 57 | 55 | 56 | 52 | 53 | 59 | 57 | 57 | 55 | 57 | 56 | 56
A(lg‘/lcfﬁl)i“ 35-52 42 | 45 | 41 | 43 | 65 | 39 | 46 | 44 | 44 | 43 | 43 | 43 | 42
BUN (mg/d) | 60 - 200 15 12 19 14 29 2 17 16 17 15 17 14 15
Creatinine M:070-120
037 | 027 | 031 | 018 | 108 | 099 | 026 | 022 | 035 | 021 | 026 | 022 | 020
(me/dD) | 7+ 05009
Glu(cr‘;;e/(dl*;?S) 70-110 349 | 197 | 259 | 204 | <2 | <2 | 201 | 197 | 332 | 228 | 206 | 185 | 192
Bilirubin, <13 0 003 | 022 | 002 | 045 | 036 | 004 | 003 | 002 | 003 | 005 | 004 | 005
total (mg/dl)
AST
(SGOT) < 40 82 78 | 256 | 80 | 229 | 239 | 113 | 78 78 63 84 86 98
(U/L)
AL%%?” < 40 34 | 31 84 | 37 | 64 | 55 | 50 | 48 | 43 27 | 44 | 34 | 36
M:10-71
¢-GTP (U/L) -1 0 1 0 <3| <3| 1 -1 -1 -1 =) -1 0
F:6-42
Ammonia (n M:16-60
331 | 155 | 308 | 146 | 639 | 616 | 219 | 174 | 195 | 255 | 170 | 162 | 220
Cholesterol < 200 98 85 | 143 | 94 | 519 | 28 | o4 94 86 81 83 86 98
(mg/dl)
Phosphorus(Pi) ~ > >
e 25-45 | 125 | 106 | 115 | 102 | o0 | o0 | 114 | 106 | 128 | 102 | 105 | 113 | 102

All values are expressed as means = SD.
Significant differences as compared with control: *, p < 0.05; **, p <0.01; *** p <0.001
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(2) Malondyaldehyde(MDA) 2 3}

1 2 3T 4 5% 6

M

7T 8

M
©
M

10 | 11 | 12¢ | 13+

Lympho 0.542 0.614 0.673 0.652 0.812 0.605 0.634 0.673 0.882 0.769 0.694 0.644 | 0.560

Liver 7276 | 11.480 | 7.886 7.680 8.133 9.085 | 18296 | 15481 | 9963 | 15251 | 9526 | 12.292 | 6.694

Lung 1.941 3.710 388 | 6646 | 7.875 | 7.406 2.316 2.880 3478 | 5399 | 4.991 3.702 | 0981

Thymus 2.972 5.145 4.736 3.357 3.923 2.704 4.437 2.703 3.968 2.7192 3.730 3.821 1.789

Spleen 2.494 1.932 1.144 | 3535 | 4.067 1.579 | 2.693 2.853 | 2.154 1.696 1.684 1.487 1.109

LymphNod
e

4.589 3.038 3.203 3.096 4.130 2.336 2.729 4.299 2.287 3.004 | 5152 2.504 2.129

Plasma 1.031 2.534 1.599 1.938 1.177 1.112 1.407 2.043 2973 5.491 2.899 1.797 0.735

All values are expressed as means = SD.
Significant differences as compared with control: *, p < 0.05; **, p <0.01; *** p <0.001
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(3) 8-hydroxy-2'-deoxyguanosine(8-OHdG)

2 -‘%‘?Ji%ﬂ] A% e £39 DNA £4& 293 A9 5OHIGE ASRe, 2442 29E o Live
!

2017203)

#* 93 DNA damage in Female rats tissue after exposed of gases.

1 2 3T 4 5« 6 T 7 8

M
©
M

100 | 11« | 12 | 13

Liver 32.180 | 3.987 8.027 2308 | 15047 | 10.782 | 14.666 | 7.237 | 11.758 | 10.113 | 10.892 | 10.313 | 1.239

Lung 1.437 0.376 1.832 0.493 5.234 2.092 2.975 2.063 2.918 2.973 2.685 1.459 0.320

Spleen 2.601 1.540 3.557 1.235 6.772 2.948 3.179 3.019 3.218 3.138 4194 2.714 0.784

Thymus | 2.742 1.463 4.708 1.434 4.155 1.788 1.512 1.292 2.170 1.353 1.928 1.429 1.030

LN 0.480 0.223 0.550 0.308 2.389 1.587 2.057 1.921 2.209 2.039 1.170 0.920 0.137

Heart 3.122 1.806 3.894 3.239 6.918 4.595 4.342 2.892 3.719 3.203 3.209 2.898 0.804

Kidney | 16904 | 6.318 6.537 6.248 9.775 6.130 6.667 5.387 6.240 5.096 5.209 4.285 3.019

All values are expressed as means = SD.
Significant differences as compared with control: *, p < 0.05; **, p <0.01; *** p <0.001
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19 204 Histopathology of High dose(261ppm) HCN gas exposure

in Rat lung tissue.

a: after exposure gas. acute alveolitis. b: After exposure, pulmonary edema. c: After exposure ,
lung fibrosis.

gaiel 7hage A el AnFgel Fathrge T 24 WIS

% L % -~ e ) e e

19 205 Histopathological findings for the Liver inhalation of gases

Histopathology of the Liver in the female rats inhaled with gases. Central vein & portal space(circle) of the female
livers H&E, Mag.=X200 for all.

iEF% HF A8+

Lo
2

FzA oA 7% microsteatosis 7} 2 )Tk,




(2) AASH GA}

heel e Gel AAPAEH weFwEel weh WBC (48,
netrophil (F£A4 &4 WM& ), HB (hemoglobin), HCT (hemato- crit %]), MCV
(Mean corpuscular volume) & A9 A &Ho] hxI} Huste] F=7f
ol s padn, s EEdAe MATWBO dEEa sl
A SRR, AZFLY)S STMO)E EED vwste] &3
FAoR gastgnh ol /A2EAY % 484 waz avdr. o
9 UeA FEE welt ot BE AT tehg
¥ 95 Hematological values of Female rats exposed to gases (1)
Ref
Parameters clerence 1+ 27 3T
range
WBC(x109/L) 1.8-10.7 0.87 £ 0.32 1.20 £ 1.32 1.15 £ 0.98
RBC(x1012/L) 6.36-9.42 9.63 + 0.22 9.01 £ 0.25 897 £ 0.25
Hemoglobin(g/dL) 11.0-15.1 145 £ 0.53 14.20 £ 0.45 132 = 0.95
60.1
Hematocrit(%) 35.1-454 588 + 1.25 516 + 154
£21.44
MCV(fL) 45.4-60.3 61.1 + 246 63.0 + 255 576 + 243
MCH(pg) 14.1-19.3 151 + 0.69 149 £ 092 14.8 + 1.20
MCHC(g/dL) 30.2-34.2 24.7 + 047 236 + 094 256 + 1.35
Platelet(x109/L) 592-2972 1103 + 5221 | 1264 + 4225 | 1832 + 52.0
Segment (%) 6.6-38.9 76 + 1.02 96 + 1.81 96 + 1.04
Lymphocyte(%) 55.8-91.6 79.8 + 252 914 + 2.03 984 + 1.32
Monocyte(%) 0.0-75 89 £ 099 55 + 0.78 55 £ 0.75
Eosinophil(%) 0.0-39 35 £ 216 31+ 171 36 = 142
Basophil(%) 0.0-2.0 0.2 =+ 0.01 06 + 0.02 0.7 + 0.02

WBC, white blood cell (K/ul); NE, neutrophil (K/ul); LY, lymphocyte (K/ul);

distribution width (%); PLT, platelets (K/u¢); MPV, mean plasma volume (fL)
All values are expressed as means = SD.
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MO, monocyte
(K/ul); EO, eosinophil (K/uf); BA, basophil (K/uxl); RBC, red blood cell (M/u); Hb, hemoglobin
(g/dL); HCT, hematocrit (%); MCV, mean corpuscular volume (fL); MCH, mean corpuscular
hemoglobin (pg); MCHC, mean corpuscular hemoglobin concentration (g/dL); RDW, red blood cell



3 96 Hematological values of Female rats exposed to gases (2)

Parameters Reference 4 5 6+
range

WBC(x109/L) 1.8-10.7 222 + 221 297 £ 1.21 264 £ 098
RBC(x1012/L) 6.36-9.42 9.16 + 0.25 838 £ 0.42 861 £ 0.36
Hemoglobin(g/dL) 11.0-15.1 132 £ 055 123 + 0.85 12.8 £ 0.74
Hematocrit(%) 35.1-454 524 + 0.36 575 + 1.34 50.3 £ 0.59
MCV (L) 45.4-60.3 578 £ 2.85 581 £ 2.25 585 + 2.29
MCH(pg) 14.1-19.3 146 + 0.88 15.1 + 1.10 14.8 £ 0.64
MCHC(g/dL) 30.2-34.2 252 £ 1.24 259 + 145 254 + 1.39
Platelet(x109/L) 592-2972 1916 + 30.2 1923 + 495 | 1818 + 52.01
Segment (%) 6.6-38.9 152 + 142 160 + 1.12 11.0 + 1.07
Lymphocyte(%) 55.8-91.6 97.7 £ 3.25 9.3 £ 2.32 982 + 292
Monocyte(%) 0.0-75 51 = 0.99 50 = 045 52 + 043
Eosinophil(%) 0.0-3.9 30 + 1.88 32 + 146 29 + 0.87
Basophil(%) 0.0-2.0 1.0 = 0.03 05 + 0.02 0.7 + 0.02

All values are expressed as means = SD.

Significant differences as compared with control: *, p < 0.05; *x p <0.01; *** p <0.001
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3 97 Hematological values of Female rats exposed to gases (3)

Parameters Reference T 8 O
range

WBC(x109/L) 1.8-10.7 232 £ 222 255 £ 0.9 1.97 +0.36
RBC(x1012/L) 6.36-9.42 7.73 + 0.33 7.80 £ 0.68 652 £ 0.46
Hemoglobin(g/dL) 11.0-15.1 131 £ 0.88 128 + 0.54 131 + 054
Hematocrit(%) 35.1-454 50.8 + 0.58 502 + 1.11 505 £ 1.68
MCV (L) 45.4-60.3 582 £ 249 570 + 2.68 59.3 + 2.89
MCH(pg) 14.1-19.3 15.1 £ 0.67 146 £ 0.75 154 + 097
MCHC(g/dL) 30.2-34.2 259 £ 1.26 256 + 0.58 26.0 + 1.33
Platelet(x109/L) 592-2972 1684 + 365 1699 + 555 1179 + 875
Segment (%) 6.6-38.9 83 + 2.07 99 + 281 9.7 + 2.42
Lymphocyte(%) 55.8-91.6 89.3 £ 1.50 81.5 £ 3.19 1011 + 1.21
Monocyte(%) 0.0-75 56 = 048 52+ 0.78 56 + 091
Eosinophil(%) 0.0-3.9 54 £ 152 6.4 £ 2.47 55 + 121
Basophil(%) 0.0-2.0 1.4 + 0.03 1.0 £ 0.02 1.1 £ 0.03

All values are expressed as means * SD.

Significant differences as compared with control: *, p < 0.05; *x p <0.01; *** p <0.001
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3 98 Hematological values of Female rats exposed to gases (4)

Parameters Reference 10 11+ 12+
range
WBC(x109/L) 1.8-10.7 322 + 122 389 + 1.12 380 £ 1.12
RBC(x1012/L) 6.36-9.42 6.04 + 0.24 509 £0.35 797 + 0.32
Hemoglobin(g/dL) 11.0-15.1 134 + 0.65 13.3 £ 0.55 134 £ 0.58
Hematocrit(%6) 35.1-45.4 570 + 1.22 558 £ 1.12 576 + 1.36
MCV (L) 45.4-60.3 63.0 + 2.31 614 + 1.78 63.0 + 1.77
MCH(pg) 14.1-19.3 14.8 £ 0.82 147 + 0.54 15.0 £ 0.55
MCHC(g/dL) 30.2-34.2 236 + 0.48 239 + 0.51 237 + 0.42
Platelet(x109/L) 592-2972 1774 + 3552 | 1797 + 2552 | 1635 + 44.25
Segment (%) 6.6-38.9 99 + 293 89 £ 1.20 109 + 245
Lymphocyte(%) 55.8-91.6 829 + 2.25 99.8 + 3.14 89.9 + 2.33
Monocyte(%) 0.0-7.5 51 + 0.34 58 + 0.21 52 + 081
Eosinophil(%) 0.0-3.9 3.8 £ 0.77 38 £ 1.21 39 + 1.04
Basophil(%) 0.0-2.0 0.3 + 0.02 0.7 + 0.03 0.3 + 0.01

All values are expressed as means = SD.

Significant differences as compared with control: *, p < 0.05; ** p <0.01; #*x* p <0.001
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¥ 99 Hematological values of Female rats exposed to gases (5)

Ref
I, clerence 1 13z 142 152 162
range
288 t 383 + 342 + 355 +
WBC(x109/L) 1.8-10.7
0.99 1.36 1.45 1.75
850 + 864 + 891 + 894 +
RBC(x1012/L) 6.36-9.42
054 051 0.39 0.41
, 129 + 126 + 135 + 139 +
Hemoglobin(g/dL) | 11.0-15.1
0.75 0.67 0.33 051
_ 538 + 56.6 + 571 +
Hematocrit(%) 35.1-454 536+ 1.42
158 1.39 1.52
567 + 62.0 + 635 + 62.0 +
MCV({fL) 45.4-60.3
1.80 1.45 1.42 1.45
151 + 146 + 152 + 156 +
MCH(pg) 14.1-193
0.68 0.88 052 0.33
239 + 235 + 239 + 244 +
MCHC(g/dL) 30.2-34.2
1.35 1.41 053 0.45
1118 + 1035 + 1388 + 1352 +
Platelet(x109/L) 592-2972
31.25 4425 95.24 42.45
101 +
Segment(%) 66-389 |96 + 28399 + 148 |98 + 145 L
849 + 85.0 + o987 + 101.1
Lymphocyte(%) 55.8-91.6
252 2.18 2.05 375
Monocyte(%) 00-75 |46 + 074 | 49 + 035 | 41 + 064 | 40 + 035
Eosinophil(%) 00-39 |33 +081 |48 +125|49 + 109 |35 + 116
Basophil(%) 00-20 |04+ 001 |04 +002]|05+002]|03 + 001

All values are expressed as means = SD.
Significant differences as compared with control: *, p < 0.05;
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MEEA A FEQ Lactate dehydrogenase (LDH) &-%23 #H7]% X 3%

TP(total protein)@&HolA =& & TE U Lg% =704 dEza o
H fF94 & Wshrt 329, & A5E YHEd e GPTE gz
of Hldte] ¥ FAE BATE (%£100). 23 LDH ¥ TP &5 AW 4
S A % 2 lung permeabilitye] DTS &QIst= A FolV|o LFE =&
wol A H 7] Foll gEs n A teAdo] daS AA S
I 100 Serum biochemistry in female rats exposed to gases (1)
Parameters 24 9 1< 2T 3T
Total protein(g/dL)* 54 - 71 495 + 051 b1 £ 047 b4 + 0.84
Albumin(g/dL) 26 - 3.3 434 + 0.18 3.2 + 0.37 34 £ 022
Bilirubin(mg/dL) 04 £ 05 048 + 0.04 0.1 = 0.23 0.1 = 0.07
+
Glucose(mg/dL) 314 - 200 13171'45? A 179 £ 1474 56 £ 6.55
BUN(mg/dL) 10 - 28 1720 £ 181 | 2474 £ 197 | 2119 £ 1.71
Creatinine(mg/dL) 05 -14 024 £ 0.05 02 £ 0.08 0.3 £ 0.05
GPT(U/L) 23 - 66 | 6525 + 454 26421'85;1; 2486 + 1250
GOT (U/L) 21 - 102 100.25 + 2.35 | 150.17+12.25 104.18+3.25
ALP(U/L) 20 - 156 111051121i 6.8 £ 0.59 74 + 0.82
LDH(U/L)x* 45 - 233 183.23 £8.11 904 + 0.01 826 = 0.01
16259 =+ 14485 +
Cholesterol(mg/dL) 286 - 11.04 88.60 + 451 18.69 13.16
Triglyceride(mg/dL) 1354 89.00 £ 7.80 | 53.31 £13.24 | 4524 + 3.85
Phosphorus(mg/dL) 26 - 6.2 730 £ 041 98 + 1.81 11.1 £ 2.09

All values are expressed as means * SD.

Significant differences as compared with control: *, p < 0.05; **x, p <0.01; *=*x* p <0.001
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3 101 Serum biochemistry in female rats exposed to gases (2)

Parameters 7 ¢ 4T 5% 6

Total protein(g/dL)s | 54 - 7.1 55+ 047 | 57+084 | 54+ 056
Albumin(g/dL) 26 -33 | 34+037 | 35+022 | 34+ 030
Bilirubin(mg/dL) 04+05 | 02+023 | 03+007 | 01005
Glucose(mg/dL) 314 - 200 56 + 4.74 38 + 255 107 + 14.14
BUN(mg/dL) 10 - 28 | 234 +497 | 3577 + 171 | 4051 + 157
Creatinine(mg/dL) 05-14 | 03+008 | 02005 | 03+ 000

arun | mow | G| sme | mw
GOT (U/L) o1 - 102 | 1282164432 | 2292.49+32.32 | 320.26424.23
ALP(U/L) 20-156 | 73+059 | 88+08 | 7.1+ 054
LDH(U/L)+ 45 - 233 | 2395 + 001 | 3057 + 001 | 1334 + 254

Cholesterol(mg/dL) | 286 - 11.04 | 14457 + 869 1713511; 13%175;
Triglyceride(mg/dL) 1354 4351 + 324 | 2341 + 385 | 5265 + 423
Phosphorus(mg/dL) | 26 - 62 | 117 + 181 | 106 209 | 115 + 0.71

All values are expressed as means = SD.

Significant differences as compared with control: *, p < 0.05; **, p <0.01; #*x*x p <0.001
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3 102 Serum biochemistry in female rats exposed to gases (3)

Parameters 3% T 8T 9T
Total protein(g/dL)* 54 - 171 48 + 056 72 + 047 6.2 + 0.51
Albumin(g/dL) 26 - 3.3 3.2+ 0.30 3.1 + 037 36 £ 033
Bilirubin(mg/dL) 04 + 05 0 = 005 02 +0.23 04 + 0.01
Glucose(mg/dL) 314 - 200 4 + 052 3+014 12 + 1.11
BUN(mg/dL) 10 - 28 40 = 157 425 £ 25 46.08 £ 3.95
Creatinine(mg/dL) 05 -14 0.1 £ 0.05 05 = 0.08 0.1 = 0.01
GPT(U/L)* 23 - 66 3027(')?16; 16825 + 12.2 | 3554 + 225
GOT (U/L) 21 - 102 1534 + 751 | 109.13 £ 10.1 | 20832 + 154
ALP(U/L) 20 - 156 18 + 53.54 7 £ 045 44 + 441
LDH(U/L)* 45 - 233 1352 + 939 | 1830 + 455 | 3056 = 3.33
Cholesterol(mg/dL) 286 - 11.04 | 13404 = 876 | 152 = 11.2 | 166.2 + 13.22
Triglyceride(mg/dL) 1354 3344 £ 723 | 3648 £ 254 | 5544 £ 4.88
Phosphorus(mg/dL) 26 - 6.2 188 + 0.71 155 + 1.12 22 £ 211

All values are expressed as means = SD.

Significant differences as compared with control: *, p < 0.05; **, p <0.01; #*x*x p <0.001
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3 103 Serum biochemistry in female rats exposed to gases (4)

Parameters 7 ¢ 102 117 127
Total protein(g/dL)x | 54 - 71 | 65+ 084 | 67+ 024 | 71 + 041
Albumin(g/dL) 26-33 | 32:02 | 35012 | 33+031
Bilirubin(mg/dL) 04+05 | 01+021 | 03+002 | 04+012
Glucose(mg/dL) 314 - 200 | 199 + 1255 | 152 + 325 | 198+ 1272
BUN(mg/dL) 10 - 28 | 4459 £ 171 | 5547 + 245 | 6434 + 3.35
Creatinine(mg/dL) 05-14 | 02+006 | 06%004 | 06+ 002
GPT(U/L)* 93 - 66 | 11851 + 185 ff;%ﬁ? 413822'?24 *
GOT (U/L) o1 - 102 | 1528 + 432 | 201.25:21.25 | 425.65+22.48
ALP(U/L) 20-156 | 730182 | 8808 | 68+ 059
LDH(U/L)* 45 - 933 | 3521 £ 001 | 3057 £ 225 | 3904 + 3.12
Cholesterol(mg/dL) | 286 - 11.04 1317?;?; 1713511; 23555;
Triglyceride(mg/dL) 135.4 10163'?551 9341 + 385 | 33235 £12.24
Phosphorus(mg/dL) | 26 - 62 | 105 %209 | 106 + 209 | 198 + 2.22

All values are expressed as means = SD.

Significant differences as compared with control: *, p < 0.05; **, p <0.01; #*x*x p <0.001
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3 104 Serum biochemistry in female rats exposed to gases (5)

Parameters R\l R 13¢ 14 15 16+
Total protein(g/dL)% | 54 - 71 | 63 023 | 68  0.84 | 7.1 + 058 | 88 + 067
Albumin(g/dL) | 26 - 33 |38 £ 020 | 33 £ 022 | 31 + 017 | 35 + 027
Bilirubin(mg/dL) | 04 + 05 | 02 £ 001 | 0.1  0.05 | 02 + 002 | 01  0.03
Glucose(mg/dL) | 314 = 200 2112031i 11%625i 2103125i 1192521i
somews | w-s | T | %m @B
Creatinine(mg/dL) | 05 - 14 | 08 + 032 | 0.9  0.02 | 0.3 + 007 | 04  0.02
v | oo | e | v e
orun | now | | | M
ALP(U/L) 20 - 156 | 69 £ 068 | 63 042 | 82 + 069 | 7.4 £059
N R S
— NN
Triglyceride(mg/dL) | 135.4 1?'322; 646.7855 * 92‘2? 72‘5?;;
Phosphorus(mg/dL) | 26 - 6.2 1;:? ; 852+ 2.0 122'(_502; 1E1).§1i

All values are expressed as means * SD.

Significant differences as compared with control: *, p < 0.05; **, p <0.01; #*x*x p <0.001
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(4) cytokine
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2]

IL-1¢,B, IL-6, IL-10 %)%
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- 292 -

& 2 FEAME MFEA FoJdt= cytokine ©] 3L, Interferonst &H}o]
28 gl WYz dAES FE Sk cytokine E°lth 7134 R HATS
st 2 EAL IL-1B89 IL-5 59 cytokines AAFski= CD4+ T Al
E7F HoF 71BA o) A3 2 G5t F23th= Aol
ALEA7F~Y FalEdo] =28 H=o HAHABALF)IA cytokines
o MHAAEE s IS w, HCN, CO 7FAax=ZEFwolA IL-10, IL-6,
GM-CSF 18]3 SICAM-1 59 cytokine W&ol #A3] F7}slal, VEGFE,
IL-1B¢ wao] 743k th. Cytochrome C, IFN-y, TGF-B& =LA W3l:=
H}\?}]\E‘I—-
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: i o . B
0000 = T T T e T T s - T 1
sICAM-1 IL-1C IL-6 GM-C5F VEGF Cytochrome IL-1b IFN-g TGF-b
(pe/m)  (pg/m)  (pg/ml  (pg/mi)  (pg/m) c (pe/m  (pg/ml)  (pg/ml)
-100.000 - (ng/mi)
19 207 cytokine ¥2443%
FJolsts HAALS A xE WBC, RBC, hemoglobin, hematocrit®] 74+
S &2l Wty BEE A, ol A= o3 Ao R AsHT
Ay HAFell A Total Protein, Albumin,, ALP, ALT, LDH®] &
ojFX ol WMal= ] A=Wk AE 2 lung permeabilityel] S FF2ldt=
Az 2A HA484 ou & 7Hcha deE o
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# 105 cytokine &4 A43% A}
Concentration SICAM- | IL-10 IL-6 |GM-CSF| VEGF | Cvtochrome |y 4 IFN-g | TGF-b
1(pg/ml) | (pg/ml) | (pg/ml) | (pg/ml) | (pg/ml) (ng/ml) (pg/ml) | (pg/ml) | (pg/ml)
mean 18213 11.973 40.156 5.990 7135 0.824 90.606 31.820 46.108
control
SD 4.283 3547 9.705 7.149 2734 0.082 8.127 4524 9.109
mean 30.246 16.651 41.050 1550 12.353 0.982 83.913 11.387 42.933
HF
SD 11.368 1574 2.356 1.412 3.401 0.101 7.556 6.619 2724
mean 51.766 362.778 38.070 42.162 22.648 0.881 85.358 31534 39.339
HCN
SD 15771 213.346 2.980 30.997 13.131 0.093 9.253 5.847 8.831
mean 94.703 590.477 72.639 65.014 9.325 0.892 16.797 33.443 46.863
CO
SD 34.364 95.537 7177 39.311 4.264 0.127 6.611 8,540 19.424
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3. AR S A& doVtE AFEY

7h A7IREAY Y g FZ2EvE 2d
(1) SDC Chamber
47}A] Al&E SDC Chambero| Al A28 sta1 1 AL7l~E FT-IRE &
Attt CO, CO; HCNS Alol  elxglom, COv= 59l A
288 9ppm o= 7} o] WHAldl o CO2+
2 7hd o] Aty HCNS OSBEFol A= @A &1 OL%OE] - &
oA 67ppmo = 7 wol LA

¥ 106 vt AIRY AAavtas AERA

Al85v CO COq SO, HCN HC1
-l & 288.9 3144.2 N.D 67.0 N.D

v d Eo2H 213.7 8135.7 N.D 3.79 N.D
VC B 1654 1605.8 N.D 3.3 N.D
OSB% i 49.3 831.7 N.D N.D N.D

b el

Absorbance

a0+

0.5+

19 208 Combustion gas Spectrum of Urethane

sAER S A4 A3 HON, CO, COt HAsA e Ssdrh £& 4
e ghel Age okl w2k

3% 107 Combustion gas production(max value)

CO COq HCN

T 288.9 3144.2 67.0
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¥ 110 Combustion gas production(max value)

CO COq
OSB3+ 49.3 831.7
€02 (ppm)
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19 219 CO production 19 220 CO2 production

(2) Cone Calorimeter
SDC ChamberollAe] A3} 5A3g+ 4714 AE5 Cone Calorimeterelld] Aaddls
3L 71 QAA7bsE FT-IRE A48 da= ofdff 3pef Atk 7 seksd= 7P W
s B AlE= SDC Chamberolqe] Add} sdsiiitt 0= -tlghlA
ARIppm oz 71 Hol BhEigon CORe= Wl Zek~EolM 1657ppme s 7 &
o] WAEIAtE HONS f-ellgtell A Sppmo® 71 Bol Astel om, SDC Chamberel
Aol A3 2] PVC ERde] AavkzellA HC 113ppm 2A¥o] SRI=|ich

-

—

AT A A
ANEgd CO CO, HCN HCI SO,
L2l Et 4881.2 213.2 5 N.D N.D

Lol ZetAE 3970 1657 0.39 N.D N.D

PVC Et+Y 3803 894.6 0.25 1.13 N.D
0SB & & 915.1 1173 N.D N.D N.D
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3117 v A AT AR

A CO CO HCN HCI SO,

PVC EWo] 2803 31286.4 9.699 1318 N.D
PVC Pipe 2629 36289 12 1301 N.D
314 g3 3108 34668.9 18.136 1408 N.D
A9 A 1982 17613.8 0.492 N.D N.D
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(2) PVC Pipe
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57HA A& 7hafrald AES Jdsta 1 AavtAE FT-IRE 4135k
. CO, COz HCN, HCIY o] Flsglem, CO, HCN< 25mmoll A 7174
ol wrAslgd ot} 10mm ©] 4ol A 2000ppmA 3¢ COTA 2 200ppm & F <]
HCN A& &elstdth HCIY A5 FAEE dold =7t HAst

¢

T 124 SHE Al D AFE AR

27 g 10mm <& 15mm

$-# g 20mm -4 g 25mm
X125 gt FAYE Axvbes GFEA
A= CO CO; SOz HCN HCl
5mm 1808.09 94967.4 N.D 0.134 184.445
10mm 2305.81 39556.8 N.D 8.454 206.073
15mm 2598.61 45292.1 N.D 0.282 326.462
20mm 1990.43 13560.4 N.D 0.547 172.714
25mm 2754.16 25094.3 N.D 317.072 0.206

- 312 -




(1) 5mm $-# &

e
ame i o = B = [T [
IO B8 WP st S 000 10 0 S| e |60 G0BC. | DU sy, K1 08

29 250 Combustion gas Spectrum of 5mm Urethane

sERE A48 A% HON, CO, COvb MAsdes salasin, w3

JFF o) Avge obehEsh e

¥ 126 Combustion gas production(max value)

CcO COq HCN HCI SOq
S5mm - & 1808.09 94967.4 0.134 184.445 N.D
(1] HCN
1800 - 120
1600 1 ;.
1400 + &
£ 120 4 5w /
§ 1000 | B /
E a0 E 50‘
g 600 - =0 5 m / —HCN
o 0 ] §
Y 00 z V
o J‘IIHIIIIIIII T, TR Ty LALAR AL T U 1 TTITTTIT: T T TTITTITIT T RETTTr
1 81 161 241 321 401 481 561 641 721 801 881 1 81 161 241 321 401 481 561 641 721 801 881
Time(s) Time(s)
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! 1000 + =00 g = / — HN
] 8 100
9 500 6o
g 504
O : IR TR TR (T D _/ llllllll TR TITTTTITT: TITTTTTTT T
1 81 161 241 321 401 481 561 641 721 801 1 BL 161 241 321 401 481 561 641 721 801
Timels) Time(s)

19 263 CO production
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. £ EEUA =5 AY A
E 131 APAY 9 &3t =9 wpg2o] Hird s g A Ak
Ht P s
CO | CO; | HCN | HCl | SO2 | NO:; | HF | HBr 24 A 7} FED
ppm min, sec
1| 300 | 1,000 14, 47 0.05
2 | 300 | 5,000 14, 58 0.05
3 | 300 [10,000 14, 58 0.05
4 1 100 [10,000 14, 58 0.02
51 300 | 1,000 | 10 14, 58 0.11
6 | 100 | 1,000 | 50 12. 11 0.32
7 1 300 |5000| 10 14, 59 0.11
8 | 300 |5000 ]| 50 14, 58 0.35
9 | 300 | 5000 | 140 12, 34 0.90
10| 300 [10,000| 50 15, 00 0.35
11| 300 [10,000| 140 09, 56 0.90
12| 300 [10,000 150 14, 59 0.09
13| 300 |[10,000 200 14, 52 0.10
14| 300 |[10,000 10 14, 58 0.05
15| 300 |5,000 | 10 50 200 15, 00 0.27
16| 300 | 5,000 | 10 50 14, 46 0.13
17| 300 | 5,000 20 14, 58 0.06
18] 300 | 5,000 50 14, 59 0.07
19| 300 | 5,000 200 08, 09 0.12
20| 300 | 5,000 140 | 200 | 200 | 350 200 | 600 14, 38 3.38
21| 300 | 5000 | 10 20 - 0.12
221 300 | 5000 | 10 50 14, 49 0.13
23| 300 | 5000 | 10 200 14, 59 0.18
24| 300 | 5,000 200 14, 58 0.19
25| 300 | 5000 | 50 20 14, 57 0.36
26| 300 | 5000 | 50 50 14, 58 0.37
271 300 | 5000 | 50 200 14, 57 0.42
28 | 300 | 5,000 120 14, 57 0.14
29| 300 | 5,000 | 140 20 14, 05 0.90
30| 300 | 5,000 | 140 50 14, 11 0.92
31| 300 | 5,000 | 140 200 12, 58 0.97
321 300 | 5,000 200 200 15, 00 0.17
33| 300 | 5,000 10 14, 54 0.05
341 300 | 5,000 50 14, 58 0.07
35| 300 | 5,000 100 14, 56 0.08
36| 300 | 5,000 200 14, 59 0.10
371 300 | 5,000 600 14, 59 0.21
38| 300 | 5,000 50 14, 54 0.35
39| 300 | 5,000 70 08, 10 0.46
40 | 300 | 5,000 100 14, 58 0.64
41| 300 | 5,000 200 14, 57 1.23
421 300 | 5,000 350 13, 59 2.11
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o EHAS AA

FED ¢} R-value® 71 =4 2 U 40 w2 ALF kol

218gk FED,9F R-Valuer + A&7~ EA A g0l 7] x23te] w24 ¢

g A% Aot

(1) SDC Chambe

APl SHAF 4

-

¥ 132 SDC Chamber 2323} (Hils%=- R Value)
=R CO CO- HCN HC1 R Value
-9 et 288.9 3144.2 67.0 N.D 0.79
el
=g 213.7 8135.7 3.79 N.D 0.22
PVC g< 165.4 1605.8 3.3 N.D 0.11
OSB& 49.3 831.7 N.D N.D 0.03

i 133 SDC Chamber

Al

245 (9 ¥4 24 - FED)

N.D=No Detection

NER:: CO CO» HCN HCI FED
© ek 5054.9 97580.5 32.2 N.D 1.08
ol
=8y 9472 2542421 132.6 N.D 2.46
PVC e 75385 93073.0 107.7 N.D 1.97
OSB3 10440 195870.5 N.D N.D 1.83
¥ 134 SDC Chamber 2 & 23} (& 24 % - FED;, R Valuey,)
NEER: CO CO, HCN HCI FED: | R Valuer
© 7 et 37912 731854 242 N.D 8.12 26.30
el
=a iy 71040 1906816 995 N.D 1850 61.27
PVC B2 | 56539 698048 808 N.D 14.82 38.44
OSB3t | 78300 1469029 N.D N.D 13.74 49.03
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(2) Cone Calorimeter

3 135 Cone Calorimeter

Age] HYA %

Addd (Hx

-

g

% - R Value)

=R CcO CO- HCN HCl R Value

<-7 g 4881.2 213.2 5 N.D 1.94

o

=gy 3970 1657 0.39 N.D 1.56
PVC et 3803 894.6 0.25 1.13 148
OSB &3 915.1 1173 N.D N.D 0.37

¥ 136 Cone Calorimeter A& A3 (9 +2 WA= - FED)

NEY CcCO COq HCN HCI1 FED

9-7 g 4899.482 213.9985 5.018727 N.D 0.89
sdoy 3970 1657 0.39 N.D 0.70
PVC et 3784.079 890.1493 0.248756 1.124378 0.66
OSB &+ 915.1 1173 N.D N.D 0.16

3 137 Cone Calorimeter A& 23 (F 2 - FED;, R Valuer,)

AlE v (010) COs HCN HCI FED; R Values
9-o gk 73492.23 3209.978 75.2809 0 134 29.16

e

59550 24855 5.85 0 105 23.39

Zolx ¥

PVC

gl 56761.18 13352.24 3.731343 16.86567 10.0 22.30

OSB

. 13726.5 17595 0 0 2.4 5.53

IR
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(3) vherA 2@ =4

oL
0

A]

X Xg

R

¥ 138 vtetAl o] AAavbs By g B4 Ay (F2 5% -R Value)
NEEAS CcO CO, HCl HCN R Value
PVC Eulo] 2803 31286.4 1260.45 9.699 13.24
PVC Pipe 2629 36289 1292 1.2 13.63
3| A A3 3108 34668.9 1271.52 18.136 13.79
Az Ay} 1982 17613.8 0.24 0.492 0.99
L5 ] ) 2654 47558.3 1049.09 14.695 11.70
A AT 9 2806 25351.1 468.506 1.768 571
¥ 139 vtetA o] Axvts S BA Ay (B9 734 248 % - FED)
=R CO HCN HCI FED
PVC &E4to] 14108.09 13.45593 1308.417 3.04
PVC Pipe 14100.83 0.396533 3065.767 361
3| A st 18603.07 48.02613 4832.213 5.34
Az v 8777.16 0.283467 0.058267 1.54
U] 16787.15 32.75093 5086.814 5.02
A AT 11022.25 2.5682 1610.301 254
¥ 140 vigA o] Aavts WA B4 Ay (F 2AF - FED;, R Valuer,)
NER:: CO CO, HC1 HCN FED: |R Valuey,
PVO | 2116214 | 2366457 | 1962625 | 201830 | 126 | 2988
= © ]
PVC Pipe | 2115125 | 2691531 | 45986.51 5.948 12 548.15
3 A Ay | 279046 2885003 | 7248319 | 720.392 13.65 832.40
o 2§
S 131657.4 | 905490.7 0.874 4.252 5.25 62.50
UHRRugt| 251807.2 | 3280600 | 76302.21 | 491.264 10.8 860.63
AZAFE AT 165333.7 | 1447610 | 2415452 38523 1155 309.65
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(4) S-dgt FAY A3 545 A
3E 141 E" FAE AVt BAE (H3 5% - R Value)
A B CO CO HCN HC1 R Value
5mm 1808.09 94967.4 0.134 184.445 3.65
10mm 2305.81 39556.8 8.454 206.073 341
15mm 2598.61 45292.1 0.282 326.462 465
20mm 1990.43 13560.4 0.547 172.714 2.57
25mm 2754.16 25094.3 317.072 0.206 4.40
E 142 e FAYE Aavts Y (BF 4 @A - FED)
A &8 CO HCN HCl FED
5mm 10181.27 0.010267 893.646 2.12
10mm 16427.67 10.05953 1342.099 3.44
15mm 14721.35 0.0238 1668.395 3.20
20mm 12497.31 0.1516 1028.995 2.57
25mm 15917.19 0.052467 1851.761 348
E 143 e FAE Aavts BAY (5 2AF - FED, R Valuey,)
Al2 Y CO COq HCN HCI FED; R Valueg
5mm 152719.1 | 3235713 0.154 13404.69 45 226.28
10mm | 2464151 | 2817428 | 150.893 | 20131.48 6.9 32.76
15mm | 2208202 | 2111019 0.357 25025.93 6.0 347.39
20mm | 187459.7 | 1222275 2.274 15434.92 6.0 219.01
25mm | 238757.8 | 2087528 0.787 27776.41 8.5 379.86
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G) npgAE 2 AYWGAE Ao 5444 A4
% 144 A E 2 AQAAE A¥ A7 (H3 5% -R Value)
CO CO, SO, HCN HCl R Value
EPS 396 1660 N.D N.D N.D 0.17
PVC 450 1459 N.D N.D 6 0.25
Urethane 366 1643 2 1 3 0.21
o A E 456 1101 N.D ND 21 0.39
JuFAE 497 1417 N.D N.D 5 0.26
MDF 610 11564 N.D N.D N.D 0.38
¥ 145 A s 2 AWFAE AdAy (B9 74 248 % - FED)
cO CO; SO, HCN HCI1 FED
EPS 19156 8024.9 N.D N.D N.D 0.34
PVC 2185.3 6900.8 N.D N.D 26.8 0.39
Urethane 1113.0 4854.4 N.D 97 18.6 0.26
H A E 1695.4 3952.1 N.D N.D 192.8 0.35
AuFAE 2118.7 6312.9 N.D N.D 36.0 0.38
MDF 1683.4 25026.9 N.D N.D N.D 0.29
¥ 146 vt AE 2 AW E AdAy (F 2% - FED, R Valuey,)
CO CO- SO, | HCN HC1 FED: | R Valuer
EPS 28734 120374 | N.D N.D N.D 5.04 12.64
PVC 32780.03 | 1035115 | N.D N.D 401.42 5.86 17.76
Urethane | 16694.97 | 728164 | ND | 146318 | 279.36 3.89 11.40
W A E | 25431.03 | 5928124 | N.D ND | 2891.413 | 522 37.75
AuFAE | 31780 94694 N.D N.D 540.512 5.72 18.57
MDF 25251.8 | 375404 | N.D N.D N.D 4.43 14.56
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ot SAA T BHYFHAAILY HA E

o

(1) vheta) a7k 24 Asksh Pt AEYA

RN

¥ 147 vieA o] HH @S AHAAA 7 A AEAX

A8 3] 2}t ﬁgﬁ;%ﬁ 7%;(] A FED FED: | R Value | R Valuer
pve | 1317 13, 43
L 3.04 126 13.24 29828
Tol | 93] 3} 14, 00
pvc | LS 14, 17 361 12 13.63 548.15
SHOIE | 23] 7) 14, 08 | | -
g | 1874 10, 11 5.34 13.65 13.79 832.4
R P 08, 05 ' ' ' '
) o)
%)%T 132t 10, 01 1.54 5.5 0.99 625
grog | 1317 09, 13
T - 5.02 10.8 117 860.63
Td |23 x 13, 43
Azwy | 1817 10, 09
T 254 11.55 571 309.65
TE |2 x 08, 51
(2) S FA e Arsta BA A 7 nw A}

3 2
20mm o4l FANA 3% AFe FEATAAND A% wvh we
7)& o

A 20mm o]l A frASE fEAd S Hole

F 148 FHle T mE HryE AR A

4 = Y YT A A A R R
A& = ZH(m, s) FED FED: | value | Valuer
13] =} 12, 01
5mm 28] 08, 23 2.12 45 3.65 226.28
13] =} 07, 21
10mm EED 06, 30 3.44 6.9 3.41 32.76
15mm 22 05, 11 3.2 6 465 | 347.39
o et 23] 2} 05, 36
A 20mm 1517 03, 55 2.57 6 2.57 219.01
23] 2} 04, 03 ) ) '
13 =} 03, 22
25mm 28| 3 03, 58 3.48 8.5 4.4 379.86
13 Af 03, 58
30mm R 03, 50 Error Error Error Error
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(3) vk AR AP Anste A

Aa7bzazt Aol MAE A A7

Hom BHeE 7b2 f34 AP

A7l FHFEAAAZ T SO 133449 7]%38k FED, BS 68534 7]%3% R
ValueE A4 A3E vlusk 23 # 1499 2o

HA g5 AAA o] BA YELG4F ALhTEA9] FHA o]
st B3 Ayl H @5 AA A FED7F B fFAFSH
719 A=A HrloE= R Value®tt FED7F O

=2 AdS et
BES 1Y, 7t
Age e

¥ 149 vig A o} ANAA =] Hi s AXNAIM AA5AdX] 4 vlal Ay
Ay 3 A X A
NE=A %ﬁag.% ° 121 FED FEDr1 R Value | R Valuer
7t (min:sec)
EPS 15:00 0.34 5.04 0.17 12.64
PVC 6:45 0.39 5.86 0.25 17.76
<o gt 5:30 0.26 3.89 0.21 114
wa AE &8:30 0.35 5.22 0.39 37.75
duk AE 15:00 0.38 5.72 0.26 18.57
MDF 5:37 0.29 4.43 0.38 14.56
(4) A5 A A7+ FEDS] H] il
o gyt WA ko 7] %35ke] A E FEDSF olo] =% A8 FHe 3
T EGAALES vust A3 a9 2707 2 =2 FEDE Hole Al
= RS FEFPTAAANGE, $S FEDS Hols AgE 71 HasgsAdAA
He Hole $3d AR E=EHFHAY T3 g ZE F5to] A g eA
A A7kl 98-S B wo] ZAASEES A Ay 1.30162] FEDZ 2415
ot
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il

9) A= vpARe] Aok 2 = Ay 8 SR v

e
2
-
als

AFE ARSHE vk mhbA Rl digte] ISO 5659 Smoke
Density Chamber (SDC chamber), ISO 5660-1 Cone Calorimeter, KS F
2271 72l @A g, & 37HA st Rd = Ao, A5l ASA
kel ISO 19702 “Toxicity Testing of Fire Effluents - Guidance for
analysis of gases and vapours in fire effluents using FT-IR gas analysis”
7170 £te] BAEE AAvtAE FT-IRE £48 218011

2 ANgdox AHYE AR EA w} =AL= AAvfAe EAF
= o]l doem, SDC chamber$} Cone Calorimeter St ERZ F4¥ <A
a7k HolHd mE S gt e e YulE Ztev gAH R
TAsE Holde SA4AFE S W BS 6853, NES 713, NFPA
269, ISO 13344 o] A=A 2=y & d7°lX= FED @2 1SO
13344, Estimation of the lethal toxic potency of fire effluents (2004)2| 7|
F2 WxeH9], R values SHX gt MFEQ AMEMo w2t ¥ [ZE
of 25 Al A 2010-637%, B X2k er™ 7| Eofl 25k X FJolA 7 H St
= A2l BS 6853 Annex B.1 == BS 6853 Annex B.2 gtHof| 2|5t
EMX|# (R : Index of Toxicity)el A &ts ECHZ stACH54].

Al FAEAJE SHAAF g AES TR H1 vE, 29 T4
A s g agste] Ate o, & AolM s da dAvtae T
A% (Integrated) #t= i1¥{ske] FEDI, R Valuel, ¢ 4= =

webA 2 A A= R Value, FED, FEDI, R Valuel ¢ & JX]—JF%;\L%
AbEst e, S22 A9 Hee ofg E 151~153 o YERH AT

=

E
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R 151 0% wgRe darks AavE @ 5445 @ - R Vale
(6{0) CO, HCN HCl1 SO, NO, HF HBr
BTV s ma R Value| FED | FED; |R Value;
ppm

© o} Closed Cabinet 2889 31442 670 ND  ND n n - 079 108  8.12 2630
HOl BebAE L rest | 2187 81857 379 | ND  ND . - - 022 2.6 1850 @ 61.27
PVC E}Q 165.4 16058 3.3 ND ND - - . 011 197 1482 3844
OSB3It (SDC chamber) ""493"" "g317 ND = ND  N.D . - - 0.03 183 1374  49.03
Lo & 4881.2 = 213.2 5 N.D N.D - - - 1.94 0.89 13.4 29.16
g Eepay 3970 | 1657 039  ND | ND - . - 156 070 105 = 23.39
PVC EfY 3803 8946 025 & 113 ND . . - 1.48 066 100 2230
0SB &t 915.1 1173 ND ND ND - . - 037 0.16 2.4 553
PVC Zubo] 2803  31286.4 9699 1318  N.D - - n 13.24 304 126  298.28
PVC Pipe 2629 36289 1.2 1301 N.D . - - 13.63  3.61 12 54815
A0 A}y Jrospy ma 0108 34668.9 18136 1408 N.D - - - 13.79 534  13.65  832.40
2o S == 98y 176138 0492  ND  ND . - - 099 154 525 6250
Lpo oy sl 2654 475583 14.695 956 N.D - - - 11.70 502 108  860.63
P ER-RR st 2806 25351.1 1.768 1059  N.D . - - 571 254 1155  309.65
©EF 5mm 1808.09 94967.4 0.134 184.445 N.D = = 2 365 212 45  226.28
© e Omm 2305.81 39556.8 8.454 206.073 N.D - - - 341  3.44 69 | 32.76
OdEH5mm | 7FAQsHA = 259861 45292.1 0.282  326.462 N.D - - - 465 3.0 6 34739
© 3 EF20mm 1990.43 135604 0547 172.714 N.D - - - 257 257 6 219.01
© 3 Er25mm 2754.16  25094.3 317.072  0.206 = N.D - - - 440  3.48 85  379.86
EPS 396 1660 ND  ND  ND — - - 0.17 034 504 1264
PVC 450 1459 ND 6 N.D - - . 025 039 58 @ 17.76
Urethane Jrosy ga 366 1643 1 3 2 - - . 021 026 389 114
e e == g 101 ND 21 N.D - . - 039 035 522 3775
olur] £ 497 1417 ND 5 N.D . . . 026 038 572 1857
MDF 610 11564 ND = ND ND - . . 038 029 443 1456
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%162 A5 vpAAse diavts B 74 2AF 2 5425 3 - FED
(6{0) CO, HCN HCl1 SO, NO, HF HBr
) ¥don k= st R Value| FED FED; |R Value
ppm

o oE} Closed Cabinet | 5055 = 97581 32 N.D N.D - - - 0.79 1.08 8.12 26.30
o] ZalAEl Toxicity Test 9472 254242 133 N.D N.D - - - 0.22 2.46 18.50 = 61.27
PVC E}Y 7539 = 93073 108 N.D N.D - - - 0.11 1.97 14.82  38.44
OSB3 ut (SDC chamber) 10440 195871 N.D N.D N.D - - - 0.03 1.83  13.74  49.03
Lo & 4899. 214 5 N.D N.D - - - 1.94 0.89 13.4 29.16
o] ZataE Cone Calorimeter 3270 1657 0.39 N.D N.D - - - 1.56 0.70 10.5 23.39
PVC E}Y 3784 890 0.25 1 N.D - - - 1.48 0.66 10.0 22.30
OSB &t 915 1173 N.D N.D N.D - - - 0.37 0.16 2.4 5.53
PVC 2ulo] 14108 - 13 1308 N.D - - - 13.24  3.04 12.6 = 298.28
PVC Pipe 14101 - 0.39 3066 N.D - - - 13.63 3.61 12 548.15
3| A0 Kbt SArosd pa 18603 - 48 4832 N.D - - - 13.79 5.34 13.65 = 832.40
a2 0 xhu} ° = 8777 - 0.28 0.05 N.D - - - 0.99 1.54 5.25 62.50
(BR=R=RE PSS 16787 - 33 5087 N.D - - - 11.70 5.02 10.8  860.63
A 3.5 L At 11022 - 3 1610 N.D - - - 5.71 2.54 11.55  309.65
S et 5mm 10181 - 0.01 894 N.D - - - 3.65 2.12 4.5 226.28
© 3 EH Omm 16428 - 10 1342 N.D - - - 3.41 3.44 6.9 32.76
© et 5mm AL 2E . 14721 - 0.02 1668 N.D - - - 4.65 3.20 6 347.39
© HEF20mm 12497 - 0.15 1029 N.D - - - 2.57 2.57 6 219.01
© Y EF25mm 15917 - 0.05 1852 N.D - - - 4.40 3.48 8.5 379.86
EPS 1916 8025 N.D N.D N.D - - - 0.17 0.34 5.04 12.64
PVC 2185 6901 N.D 27 N.D - - - 0.25 0.39 5.86 17.76
Urethane Shrosid Bl 1113 4854 9.7 19 N.D - - - 0.21 0.26 3.89 11.4
Hlod 7] E e TmE 1695 3952 N.D 193 N.D - - - 0.39 0.35 5.22 37.75
QulF E 2119 6313 N.D 36 N.D - - - 0.26 0.38 5.72 18.57
MDF 1683 = 25027 N.D N.D N.D - - - 0.38 0.29 4.43 14.56
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¥ 163 A5 vpAAse diavts F 3AY 9 5444 7k - FED;, R Valuey,
(6{0) CO, HCN HCl1 SO, NO, HF HBr
) ¥don k= iy k=] R Value| FED FED; |R Value
ppm

o oE} Closed Cabinet . 37912 731854 242 N.D N.D - - - 0.79 1.08 8.12 26.30
o] Zapael Toxdcity Test 71040 1906816 995 N.D N.D - - - 0.22 2.46 18.50 = 61.27
PVC E}Y 56539 698048 @ 808 N.D N.D - - - 0.11 1.97 14.82 = 38.44
OSB3 ut (SDC chamber) 78300 1469029 N.D N.D N.D - - - 0.03 1.83  13.74  49.03
Lo & 73492 = 3210 75 0 N.D - - - 1.94 0.89 13.4 29.16
o] ZataE o Colomimsien 59550 = 24855 6 0 N.D - - - 1.56 0.70 10.5 23.39
PVC E}Y 56761 = 13352 4 17 N.D - - - 1.48 0.66 10.0 22.30
OSB 3t 13727 17595 0 0 N.D - - - 0.37 0.16 2.4 5.53
PVC 2ulo] 211621 2366457 19626 202 N.D - - - 13.24 3.04 12.6  298.28
PVC Pipe 211513 12691531 45987 6 N.D - - - 13.63 3.61 12 548.15
3| A0 Kbt SArosd pa 279046 2885003 72483 720 N.D - - - 13.79 5.34 13.65 | 832.40
A= gw © 7= 131657 905491  0.87 4 N.D - - - 0.99 1.54 5.25 62.50
(BR=R=RE PSS 251807 3280600 76302 491 N.D - - - 11.70 5.02 10.8 | 860.63
A 3.5 L At 165334 1447610 24155 39 N.D - - - 5.71 2.54 11.55  309.65
S & 5mm 152719 3235713  0.15 13405 N.D - - - 3.65 2.12 4.5 226.28
© 3 EH Omm 246415 2817428 151 20131 N.D - - - 3.41 3.44 6.9 32.76
© e 5mm AL mEl 220820 2111019 0.35 25026 N.D - - - 4.65 3.20 6 347.39
© HEF20mm 187460 1222275 2 15435 N.D - - - 2.57 2.57 6 219.01
© Y EF25mm 238758 2087528 0.78 = 27776 N.D - - - 4.40 3.48 8.5 379.86
EPS 28734 120374 = N.D N.D N.D - - - 0.17 0.34 5.04 12.64
PVC 32780 103512 N.D 401 N.D - - - 0.25 0.39 5.86 17.76
Urethane Shrosid Bl 16695 72816 146 279 N.D - - - 0.21 0.26 3.89 11.4
Hlod 7] E e Tm= 95431 59281 N.D 2891 N.D - - - 0.39 0.35 5.22 37.75
QulF E 31780 = 94694 N.D 541 N.D - - - 0.26 0.38 5.72 18.57
MDF 25252 375404 = N.D N.D N.D - - - 0.38 0.29 4.43 14.56
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CFra9s 98 A (R-phrases,Risk Phrases), Directive 67/548/EEC
. fygdst 938 74 (R-phrases,Risk Phrases), Directive 2001/59/EC
b ¥ A g Hwww.kosha.or.kr), MSDS(&Z otd W A7)
. ISO 9122-4 “Toxicity Testing of Fire Effluents — Part 4: The fire model (furnaces and

I w Do —
ol
Hl
[
e
P

combustion apparatus used in small-scale testing)

5. ISO 5659-2, Plastics - Smoke Generation — Part 2 Determination of Optical Density
by a Single Chamber Test, ISO (2002).

6. ISO 5660 "Reaction—to—fire tests — Heat release, smoke production and mass loss rate
— Part 1: Heat release rate (cone calorimeter method)”, ISO (2002)

7. BS 683 Code of practice for fire precautions in the design and construction of
passenger carrying trains(1999)

8. NES 713, Determination of the toxicity index of the products of combustion from small
specimens of materials. issue 03, (1985).

9. ISO 13344 : 2004 “Estimation of the lethal toxic potency of fire effluents”

10. ISO 9122-3 “Toxicity testing of fire effluents — Part 3: Methods for the analysis of
gases and vapours in fire effluents”

11. ISO 19702 : 2006 "Toxicity testing of fire effluents - guidance for analysis of gases
and vapours in fire effluents using FT-IR gas analysis”

12. TE3 G (2012). “TESNGE 1A Al 2012-624%. A5E vAAEY dAdT 71ET

13, 27, “2011 Rb] s g £497 285, (2011): 1-4

14 KS F 2271 © 2006 “A5&9 WA 3 739 Fd4d A 3y”

15. ISO TR 9122, Toxicity testing of fire effluents, ISO, (1989)

16. ISO 12136, Reaction to fire tests—Measurement of material properties using a fire
propagation apparatus, ISO(2011)

17. ISO 16312-1, Guidance for assessing the validity of physical fire models for obtaining
fire effluent toxicity data for fire hazard and risk assessment-partl: Criteria,

ISO,(2010)
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