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Toxicity Evaluation of Fire Effluent Gases from Experimental Fires by a
Rats
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Industrial Safety Engineering

INTRODUCTION

It has long been recognized that exposure to the fire induced toxic gases is one of the
hazards confronting people in fires. In this study, the toxicity of fire effluent gases released
from experimental fires is evaluated by exposing lab rats to the fire-induced gases in a burn
room.

METHODOLOGY

The plane view of exposing lab rats to the fire-induced gases in a burn room is shown
in Figure 1.

The fuels used in the experiments are mainly interior upholsteries such as sofa, clothes,
chair, curtain, floor cover, etc. Sprague Dawley (age 7 weeks, 215+15g), the lab rat used in
the experiments, is placed at the specific height where the respiration of human takes place,
and in turn is exposed to the fire-induced toxic gases.

Then, several types of blood tests are given to the rats, which includes glucose (enzyme
method, reagent ; sinyang, Korea, Hitachi 7600 110), AST(GOT, UV method, reagent;
sinyang, Korea, Hitachi 7600 110), ALT (GPT, UV method, reagent ; sinyang, Korea,
Hitachi 7600 110), CBC Count (complete blood cell count method, reagent ; RBC/Plt, HGB,
Baso, EZ Kleen, Defoamer, Sheath Rinse, Perox 1,2,3 Ret, ADVIA TM 120 Hematology
System, Bayer, USA) and CO (carboxy)-Hb (method : alkali hematin, UV spectrometer,
Hewlett Packard).

Toxicity of effluent gases induced by the buming of interior upholsteries is evaluated
according to the amounts of CO, SO2, NOx, released from the fires in terms of various fuels,
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Fig 1. A sketch of experimental set-up
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CO-Hb curve and CBC curve obtained from the blood of rats in term of various fuels, and
glucose, AST, ALT curve obtained from the serum of rats in terms of various fuels(classi-
fied wood products, chemical products, mixing).

RESULTS AND DISCUSSIONS

The gases induced by the burning of interior upholsteries were measured during 10min.
The results are shown in in Figure 2, 3 and 4.
We see from Figure 5, 6 that the glucose, Carboxyhemoglobin(CO-Hb) concentration in
the serum and blood of rats by mixing and chemical products were higher then wood

products.

10000

1000

-
(=]
o

Concentratior
=

Wood products

Time(min)

—— 02(%)

~—#—CO(ppm)
CO2(%)

—>— Nox(ppm)

—¥—S02(ppm)

Fig. 2. The concentrations of gases by the buming of wood products with time in exposure room
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Fig. 3. The concentrations of gases by the buming of chemical products with time in exposure room
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Fig. 4. The concentrations of gases by the buming of mixing interior upholsteries with time in ex
posure room
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Fig. 5. The glucose concentrations in serum by the exposure of interior upholsteries with time
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Fig. 6. The CO-Hb concentrations in blood by the exposure of interior upholsteries with time

However, The GOT, GPT concentration and CBC Count by interior upholsteries was not
difference.

CONCLUSION

It was found from the result that CO concentration induced by the burning of mixing and
chemical products has risen then wood products. And the glucose, carboxyhemoglobin
concentration in the serum and blood of rats by mixing and chemical products has risen
then wood products. However, The GOT, GPT concentration and CBC Count by interior
upholsteries was not difference.

REFERENCES

1. Kim Il Soo, “A Study of Toxic Gases From Flame Interior Materials of Pleasure Place.
Graduate School of Environmental”, Hanyang Univ., (1998)

2. Matthew J. etc, “Medical Toxicology”, ELSEVIER, (1988)

3. Yi Kui Nyung, Kwon Oh Hun, “Clinical Pathology File”, Third Edition, Eui-Hak
Publishing, (2000)

4. T. Morikawa and Yanai, T Nishina, “Toxicaity Evaluation of Fire Effluent Gases from
Experimental Fires in a Building”, Journal of FIRE SCIENCES, Vol. 5, pp. 248-271,
(1987).

- 77 -



