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Abstract - Among the risks which can be faced with fire, combustion toxicity is a significant influence on
the survival. Fire toxicity researches have been limited generally on the lethal aspects. In this study, HF gas
which can be generated from fire, and also found in general industrial site was used for analysis. Blood analysis
and biochemistry analysis performed to find internal demage of experimental animals which were used for
measuring average activity stopping time from Animal test(KS F2271: Gas hazard test). In addition, Using the
malondialdehyde analysis, indicators of oxidative damage, we had quantitative analysis to target lymphocyte
for measuring the oxidative damage caused by toxic substances.
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Fig. 1. Experiment Illustration
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Table 1. HF Standard Gas Experimental Concen-

tration
Gas Concentration
(ppm)
19.3
46.7
HF
193.0
608.0
g AER B AP MR E2Th2e) WA
Y s YA 2385 = 2-33ith Table 1
< o Aol AH8H E8rA(HF) BEF7HE F 5

°leh :E%J t2=9] #=R %= FIP Code(Fire Test
Procedure, A18Hg- 8LA1 Qb 14) ol A FAetE B
SH-2o(HE) k220l T 715 5(600ppm) 3 44
A o] AAoll A LA Eke] S "
ste] AAEFATH3].
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sy sy g - B G 2 F) 22l B A
Az
22. EHEY

AHE APEEY AL W AA T &, 2
FHTAG71E o]-&3te] W 5= (white blood cell
or leukocyte count, WBC), 2 &7 <= (red blood cell or
erythrocyte count, RBC), @44 &% (hemoglobin
concentration, HGB), &7 -4 (hematocrit, Ht), %
T A8+ 8% (mean corpuscular volume, MCV),
¥ @A 47 (mean corpuscular hemoglobin, MCH), %
T @M AFE (mean corpuscular hemoglobin con-
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centration; MCHC), @43 4= (platelet or thrombo-
cyte count), H 8T —-—EEH (RBC distribution width,
RDW), 843 20 (platelet distribution width,
PDW), %+ P43 84 (mean platelet volume, MPV)
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Table 2. continue
Items Clinical significance
Yoz a@gtE tate] FAA HER GubxoR A5 I/TL 240 Ax
R AL A A Aoz Eoteet B A A% 2430 FolE 22 £35 By
TR Glucose AL T, A2, A 50T, 984, JHLEE, ARAS
Vi e YRR, HFARG 715 A sks, TRARA FIFA
ARRREOE A4S Bo] i 1S, FNASE 4o FEo] w5, 34 A4
Cholesterol i oo 2% dF cholesterol X7} 5 & U=
oo AZSTE 8} TS, G, A A4 B, B AN, A FE
A&, ook Vi GRS, TATAE, A3 Vs ERT, wdd 5
T N
AA W AF AgxF FHAReE AW duAdeR Fasta AT Bdo] 1
Triglveerid T Azl dle] #
neyeend AZ7): 5 AEE, Alcohold A3, B, 21428, 274
Vi AANE, 92 AE, p-exuiAgS
gl ) 71 U RRE FF, TERE AE, AFoRTE ] wjdd o3 xHH,
AsA7A | 1 ¢ phosoh AquA &4, AE 75E M, F4ol9 FEFA, ZF tAe 23A8S
SEVEEAT| Tnorganic PROSPC | gzt anol, AR, RAPA 71548, Viamin D5
Vi QA B0 3RS, R, 2985, Vitamin DZ
sto] A EH & FA sk Zlo] #7150l BE A5 - t] &6 3] =(malondialdehyde, MDA), 7}2 2. (car-
A 28 5 284 UYetde ddAe 28 d bonyl)7] ¥ 3] EFA| 6] & A| F-ob =4l (8-hydroxy-2'-
A& st ed 4% 7o 1S Aot ¥ deoxyguanosine) o] A8 EE] =3} 9 A Z 117
Ze] A2 ol Hol M I 2= A of whe} 22 oA FTHITE A= AN AR
T4 LAWY AR B SHTLE UE T UL &l A A7) B dTolA e qtEEde A xed

U dagho] A3 - FF o] 3ol lom Ao RE
g4 ol Y= 497 BH7].

23, BohMss Al

A stet HAa= E 9] 3
S48k, Ao e A 5, Y&
HE AlEstH, Wy o] 21l &
= ZAkeltk & Aol A AR 352 TP (total pro-
tein), Albumin, TBIL (total bilirubin), GLU (glucose),
BUN (blood urea nitrogen), CRTN (creatinine), GOT
(glutamic oxalacetic trans- aminase), GPT (glutamic
pyrubic trans- aminase), ALP (alkaline phospha-
tase), LDH (lactate dehydrogenase), TCHO (total
cholesterol), Phosphorus% ©|™ &0l b2 17438t
2} ou]= Table 29+ 2t} 6].
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B 0 2 @A) E7) phlel olel7hd B AkaS
1
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ek
oy
i'_‘
AAEZ 0 A5t E4E dorH, A EEA
W2 4, A A #3HF8)E(lipid hydroperoxyde), &
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31. JIASEHAM A
474 F=o| B3la(HF) £F 7H2, 19.3ppm,
46.7ppm, 193ppm, 608ppmel =2H A s=2| &
T HFAHAANTE 543 A = Table 33 T BF
o A9 A=A T A H Aol 23 4715 mouse

o &AWk o] AFol A= A Aol A LAY
2 e B3 AHR) M2 4FE o2 93

7ol 214 F9438te SA S ATE 47HA] TR A BT
OF15%-0] W3 FAHA AIZFo] SAHE O FRH o] F
o= 8ul2] 9] mouse?] HEE FHHET = JUT. F
AR o) 23 7hf3 A A H Q) %, 19.3ppmeil A
608ppmell ©] 2= HF s % ¥ 9 ol A 25 233 A v}
£ Ho|a Ytk 7H B3 A R o] A2 HE 600
ppmel B35 HF)72 HAETSE AR
("H-22) 9] AEolle 58 XS 2 5HA Eeth
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Table 3. Gas Toxicity Experiment Result

X Average deed
Gas Flow rate | Concentration stopping time
L/mi
(Lymin) (ppm) (min.sec)
19.3 15.00
47.6 14.58
HF 23
193 15.00
608 15.00

Ay gl st A B MDAR A & F 8 Al

5

&3l

r::k,

Lot ol

T«

A izt FAZBZE e O]\‘H &=t
AA A oA Loyt Edol= "éoﬂ -‘&"‘ﬂ'
B dpeted 5 gle FAIE 7HI T 131‘4’

£ S ddsesaidle v E AR %"ﬂ/ﬂ
Lymph node®] %175}01 g}l =] %At} Lymph nodew
Y H-FALE 28k S48k FAE YA 71
S 2 HF gasE 95 U o2 14397 WLl 5
4, AR Ao s FAEn.

N
rulru

32. E€AHEM ZHo}

WBC, RBC, Hemoglobins 2] &5& thdo= ¥
4S5 AAIS A= Table 49} 2T} 71&9] A+
53t FdHFE AAH = Reference Range 9}
S5 HF gasell =29 A3 55004 SHE &

N 12

Table 4. Hematological values of Female mice exposed to HF gas

HF concentration (ppm)
Parameters Reference range
193 46.7 193 608
WBC
1.8~10. 145242 1.00£1.52 2242, 1.072.4
10970) 8~10.7 5 00+1.5 36 07+2.47
RBC 6.36~9.42 8.63+035 8.47+0.57 8.86+0.95 8.25+0.85
(x1012/L)
Hemoglobin
b 11.0~15.1 13.4+0.84 12.90.74 13.520.64 12.4£0.33
Hematocrit
o 35.1-45.4 50.942.42 50.5+2.55 51.242.36 48.6+1.85
0
Ng]:)v 45.4~60.3 59.942.48 59.6+2.65 57.842.85 58.9+2.45
hfpé? 14.1~19.3 15.5£0.62 15.240.74 15.240.77 15.020.85
I\EIgC/(I;)C 30.2-34.2 26.341.52 25.6+1.33 263242 25.542.75
Platelet
~ + + + +
(10970 592~2972 1531+65.85 1438+66.25 1713+112 1422+95.3
Se(g;“)em 6.6~38.9 5.442.52 324248 374233 5.642.48
0
Lymphocyte
) 55.8~91.6 83.5+1.4 84.8+1.48 86.743.14 87.442.42
0
Monocyte
N 0.0~7.5 4.0+0.92 362097 3.4+0.58 2.6:0.42
0
Eosinophil 0.0~3.9 6.8+1.25 7.9+ 6.0+ 3.6£0.88
(%)
Ba(S;‘)’}“I 0.0~2.0 0.30.01 0.5+0.03 0.2+0.02 0.80.02
‘0
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Table 5. Serum biochemistry in female mice exposed to HF gases
HF Concentration (ppm)
Parameters Reference range
19.3 46.7 193 608
Total protein
5.4~7.1 5+0.84 5.1+0.47 5.3+0.56 5.2+0.84
(g/dL)
Albumin
2.6~3.3 3.1+0.22 3.1+0.37 3.2+0.3 3.2+0.22
(g/dL)
Bilirubin
0.4~0.5 0.1£0 0.1£0 0.1£0 0.1£0
(mg/dL)
Glucose 31.4-200 156+12.55 193+14.74 181414.14 199+12.55
(mg/dL)
BUN
10~28 31.29+1.71 31.614.97 22.94%1.57 24.59+1.71
(mg/dL)
Creatinine 0.5~1.4 0.2+0.05 0.3+0.08 0.3+0 0.2+0.05
(mg/L)
GPT
UL 23~66 212.38+12.55 240.26+24.51 152.11+11.52 118.51+185
GOT
L) 21~102 107.16£7.54 101.34£7.25 54.58+3.36 52.8+4.32
ALP
20~156 6.31£0.82 7.2+0.59 6.6+0.54 7.3+1.82
(U/L)
LDH
(/L) 45~233 637+44.52 858+54.22 554+254.53 521+0.01
Cholesterol 28.6~11.04 133.64£13.16 138.91+8.69 131.51+2.94 137.68+13.16
(mg/dL)
Triglyceride
1354 94.85+7.85 98.53+8.24 115.28+11.23 106.66+13.85
(mg/dL)
Phosphorus
2.6~6.2 9.4+2.09 11.5£1.81 10.5£0.71 10.5£2.09
(mg/dL)
Note : All values are expressed as means*SD.
o2 7} FE2 BIFLa(HF)7 29 =EH ol wat 22} Wro] 4 91 @33 Monocyte, 7143 ¥ 8 Baso-

Reference Range .t} 71 Wolx]= 59| ®stE
BT}, 531, WBC, Segment= 3§ 418 013} 47
£ X %31, Hematocrit, Eosinophil-2 27 0] /¢9]
TAE BT
YA LF 1 2 W FS A BhaFF 2

oj4tetetaE Al A sk 2 2] 7% I RBC, #| < 4]

22 0 & 4k gHkd} 22 o A # 2 9] ghibrt2s 21t
S G35 Hemoglobm, AT ANA Y FF AL
oJu|s= MCV, A 8T 17 ol 2% Hemoglobin®]
H#x 2 MCH, 227 $-3 34 <& Bato 121 A&
71748 F33l= € 49 Platelet, H Y #1830l #ojsl=
T Lymphocyte, Ali A 3 o] &2 o] th&ksh= A

philE Xé/‘o*”d—zrlﬂvl TAE B

WBCE H &5, 3, 23 o|ste] S7tstH, 1t
A, Al 3 °ﬂ «] stod ZF4ekA B = HFol =&
HAdsEe i AHFEY v WBC 73]
E Btk =3 MCHC(®+ ddT 44 7E),
Segment= B/ F olste] A& HAth HEF
g T vl&2 Qg of 7 7} 0]-§-5 = Hemato-
crit, 2Hd M F 21 Eosinophil & A4 5= o] 4-2] 4]
£ B, £3) Eosinophil 312 d%5-& oFE -
=AE A, VAT A, RG] AR o) &
A= Ade F5gd dart Ut
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SHA = QIZE & 3l A (HF) 7hol T vk

o
i)
2

33. 2o YsistEY HA

EtjsHozRE AEd 4L 3,000 rpm =
1023t A Eelsto] &2 S dAysshE4 7]
(TBA20- FR)E ©| & TP (total protein), Albumin, TBIL
(total bilirubin), GLU (glucose), BUN (blood urea ni-
trogen), CRTN (creatinine), GOT (glutamic oxalace-
tic trans- aminase), GPT (glutamic pyrubic trans- ami-
nase), ALP (alkaline phosphatase), LDH (lactate de-
hydrogenase), TCHO (total cholesterol), Phosphorus
5o Fae AU
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