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have caused increase in the number and amount
of chemicals in the atmosphere (Neil., et al 1978).
Factories as oil refineries, steel mills, smelters,
synthetic materials were built with too little
concern about the effect of their waste products in
the environment . Motor cars constitute a major

source of pollution to the atmosphere. Although

sulfur dioxide would be the major pollutant of
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smelter, carbon
of motor
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cars (Amdur,1982).
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 Neil et al (1978) recorded that nitrogen dioxide

" caused bronchiolar epithelial hyperplasia, odema,

epithelial metaplasia, fibrosis and necrosis in the
Jungs. Johnston et al.(1979) found that pigs
exposed to different doses of benzene vapor 6
h/d.,5d./wk.for three weeks showed depression of
white cell counts and total lymphocyte. Menzel

and Meclellan (1980) recorded that nitrogen oxids

affected the terminal respiratory bronchi and

alveoli and caused pulmonary congestion, edema

sema, while sulfur dioxide affected the

and emphy
caused

upper
bronchoconstriction, cough, tightne
Cobb (1981) mentioned that sulfur dioxide and
toluene vapors may Causc irritation of trachea and
bronchi, while Gradiski et al (1981) recorded that
chronic inhalation of 50 ppm benzenc caused
leucopenia.Dockery et al (1982) reported that
decrease in pulmonary functions occurred in 335
childrens located in a polluted arca (having 312

and

air passages
ss in the chest.

 pg/m? total solid particle and 455 pg/ m3 So2).

- Gaido and Wierda (1989) stated that benzene or
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The present work aimed to give some iy 1
(assmment risk) about the levels of Certap 4
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“Elkahra Elkobra” and in some crowded s@,:
Moreover, to study the toxic effects of s
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chamber*.The first, second émd
¢« were exposed to 118, 28, and
of sulfur dioxide, nitrous oxide and
- gh /d for 7 days respectively. A fourth
was kept in @ similar closed chamber for

 posame time and used as control.

Methods-

4 Environmentaly samples:

E Air samples from different distances around and
" gway from a number of industrial plants and in
' ambient air in different squares in Cairo ( EL-
KAHRA EL- KOBRA)were analyzed (table 1) by
using Infrared Spectrophotometer (MIRAN IB)
Gases of sulfur dioxide, carbon monoxide,
carbon dioxide, nitrous oxide, and some other
volatile organic compounds as benzene and
oluene, were monitored.

B: Animal samples:
n v;m blood samples (arterial blood from
3 ele) were taken from lightly ether
ouetized i)

Blood gases were

g Of data from ppm (o mg/m>  was
3 0 order for the data to be easily

wto four groups each has
oup was kept in a closed chamber

density; with density of

as follows:2.8385 “
“C02", 12504 “co,
4.1071 “toluene”a{odginaﬁ, 194 ;
gas density at 25°C, the foudﬁﬂg;, u
used: |

25 il
- kot =3
Density of gases at 25°C = Density of gas at 0°C
+ (cofficient of gas X 25)+ 1.

The cofficient expansion of gas is the proportion
of volume increase of gas by rising the
temperature 1°C =0.003665 (Hodgman, 1947) .

Preparation of gases  for the laboratory
experiment: Gases under investigation were

prepared to give the desired amount according to
Baker and Knapp (1978) .

For sulfur dioxide :
Na2So3 + 2 HCL -----—--
For nitrous oxide:

2NaCL + H20 + SO2.

3CU (NO3) 2 +4.

H20 +2 NO
E:Statistical evaluatio
been statistically evaluated by the

statease program ( 1986).

n : The results were have |
o e usng

3 ;.l'l '
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" iway from dxfferent °°mpany ‘/

permissible levels of tha recofded P
Environmental Law,

ot : the' permissible limit
7Y “ be exceeded inside the factories Blood gases values:
\ show excess in limits (for average Table (9) & Fig.(1) illustrated the effect
. ure) except for Abou Zaabal Company dioxide , nitrous oxide and bepgep, o
h&- Ws & Fertilizers in which SO, was  pressure of oxygen and carbon dioxide i bloog g
;7. © 3.5mg/m’ in comparison toSmg/m? in Egyption  Albino rats. Highly significant decregge ; in pergg
* Law. Sulfur dioxide exceeded permissible limit ~ pressure of oxygen occurred in the first, secong
. * “for short time exposure * in El-plastic Elahlia as and third groups, values were 29§ + 38, 334
" well as in the Masbic Nhas Eltoncy company. 7.1 and 343 £ 3.6 mmHg respectively ggging
Nitrous oxide levels. 71.33 + 1.8 mmHg in the control group which was
not subjected to gases. Highly significant
Table (3) shows that nitrous oxide levels in all  decreases in partial pressure of carbon dioxide
companies under study were higher than the also occurred in the Ist, 2nd and 3rd groups
permissible limit in ambient air. Nitrous oxide exposed to So2 or NO or benzene respectively.
level at El-plastic Elahlia company was 28  Values of partial pressure of carbon dioxide wer
mg/m® which is far greater in Comparison with ~ 41.57 + 1.1, 40.7 + 1.2 and 39.27 + 0.6 mmHg for
6 and 10 mg/m3 permissible limite cited in the  the first, second and third groups respectively in
Egyptian Environmental Law for average and comparison with 46.7 + 0.27 mmHg for the
short time exposure respectively. Nitrous oxide  control group.
levels at Shobra square was 7.6 mg/m® in
comparison with the 6mg/m> « permissible limit  Acid base status:
cited in the Egyptian Environmental law” for  Results concerning acid base status of Albino rats

i t
B e cposure. are shown in Table (10) and Fig. (2). Sigific?
occurred i the

decrease in pH values in blood

Vet.Med.J.,Giza.Vol.46,No.4 Bl 1998)
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i +
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Chemical and Fertilizer . " =T
Petrolium Pump 100 2.5 | 625 L
el T
100 safsgs.l + |+ |7
________.,.—-——-—-—”":”
— ¥
o a7z a8 | + | 7 d
/
ol e L —1—T7 5 | +
00 | 104] 26 _,_t_——ff'——’;””f/
100 saldsn -1+ |7
_——///
__.—-d——"""/-/
Permissible Tirm:
£ it 825

-.@lm.VolAs’No. 4 B(1998)

(% CamScanner


https://v3.camscanner.com/user/download

Shobra square. Inside | 3.8 | 7.6 + - + + -

+ Exceed permissible limit.
- Withen permissible limit

Table (4):Benzene level in the air in certain crowded
squares in Egypt in comparisson with permisible
limit in Egyptian Environmental Law (Law 4 for

- ' Benzene Benzene H
Locality Distance Average | Short
(m2) |ppm| mg/m| time | time
Shobra square [ Inside | 15 | 45 + -
Rame :
168 Square | Inside | 17 [ 51 + il

+ Exceed permissible Jimit.
- Withen permissible limit

L
inl
]

Vet.Med.J.,Giza.Vol.46,NO:
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Company.
Elplastic Elahlia

Company

S

.
Pl I
:

Masbic Nhas El toncy. Inside 151.2 e :
mrmissible limit.
_ Withen permissible limit
Table (6):Carbon monoxide level in air around different industreidal companies in Egypt
in comparisson with permisible limit in Egyptian Environmental law (Law 4
for 1994).
i Colovels | Co in ambient air | Co in factories |
) Distance Average | Short
Locality (m2) ppm| mg/m3| Co/h | Co/24th | time | time
Egyptian Aluminum 500 1.1 1.21 - - 2 3
sulfied company.
Abou Zabal Company of 100 1 3 3 5 3 E
Chemical and Fertilizer.
Petrolium Pump 100 48| 528 | - - ) :
Company,
Mobil Petrolium 100 34| 37| - : L ;
Company. i
S ' ’ 1 L
Chobra square. Inside | 15| 165 - o
*Exceed permissible limit.

- Withen permissible limit.

1
ot e
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| Distance |

(m2)

trolium Pump Company. [ 100 312 .
| Mobil Petrolium Company. 100 34 | 1275 .

| Shobra square. Inaisde | 5.3 | 19.88 3 :
Ramses square. Inaisde | 8.9 | 22.28 2 :

+ Exceed permissible limit.
- Withen permissible limit.

Table (8.1):Recommended guidelines values of the examined air
quilty constituents as recorded in the Egyptian

environmental law (Law 4 1994). 1994).

=N
r Air quility Maximum permisseble limite for certain

constituent pollutants in ambient air (mg/m3)
Sulfuer dioxide 0.35/h 0.15/24 h 0.06/year
Carbon monoxide 30/h 10/8 h ¥
Nitrous oxide 0.4/h 0.15/24 h 3

\.
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30 1
9000
~ Carbon monoxide 55

Toluene

| . ik a-tl
s oxide 3 <A

o | 75
5000 | 2
50 | 4400 | 400
375 | 100 360, 1,150 |

"N.B. Average
exposed to pollutant

time: Average time for normal working day (8h) in which worker can
for 5 days / week without harmfull effect in health.

short time exposuer: Workers not exposed more than 15 min. four time / day (time

betwen (WO €Xposucr 60 min. at Jeast).

Table (9): Blood gases value (Po2, PCo2) of Albino rats exposed to sulfur dioxide, Nitrous

oxide and Benzene for one week (Mean + S E)

8 Group PO2 (mmHg) |PCO2 (mmHg)
First group (exposed to 118 mg/m3 So2). 29.8 + 3.8 41.57 + 1.1%*
Second group (exposed to 28 mg/m3 No). 333 £ T = A0 TEE 7%
Third group (exposed to 51 mg/m3 benzene. 34.3 + 3.6** 39.27 + 0.6%%
Fourth group (control group). 7133+ 1.8 4674027 |
* Significant at P < 0.05.

** Significant at P < 0.01.

Table (10): Acide base status (pH, Hco3 & Tco2) of Abino rats exposed to sulfur dioxide,

Nitrous oxide and Benzene for one week (Mean +S. E.).

; Group PH Hco3 (mmol/l)| ~ Tco2 %

First group 6.0 0.0%% | 14165 15641 [ HSTOREESE

(exposed to 118 mg/m3 So2).

Second group 6.98 + 02%* | 15809 404 2.1

(exposed to 28 mg/m3 No).

"d group 65 x0.1%% | 155 =064 ARTSER

(€xposed to 5 mg/m3 benezen. :

v Fom op 7.54 + 04 357415 | 4095% 2.5
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ct r&f the pollutants on total

E@pﬁm Environmental Law (Law 4 for 1994)

heip to protect public health, eliminate or reduce

minimum concentrations of air pollutants

to a
to make risk

both indoors and outdoors,

management decisions.It also helps to guide

government in developing national and regional

plans. Levels of some pollutants in the air around
some factories and withen certain square in
Cairo” Elkahra Elkobra “ were measured. Our
study revealed that sulfur dioxide, nitrous oxide
and benzene levels exceeded the permissible limit
recorded in the Egyptian Environmental
law.These results are in agreement with those
mentioned by the WHO.( 1997) which states that
nitrogen oxides is the principal pollutant in large
cities as Egypt. Exposure to benzene vapor was
reported to cause depression of white cell counts
and total lymphocyte, leukemia, aplastic anemia
and lung cancer Johnston et al.(1979) and
David,et al (1992). Also Dazevedo, et al., (1996)
recorded that benzene produces hematologic

ranged from pancytopenia to total bone
sia. High levels of sulfur dioxide,

ntrol group. Théfe

h g

&am,@_

in

.In the ?unent study a highly ;
in partial pressure of OXygen g
treated groups. Such results are i 5, :
those 'of Skyberg et al, (199 o
reduction of Po2 in workers °mployed"-
1m1?rcgnat10n of cables. Such effects
attributed to pollutants affecting {he m‘
oxygen transport from lungs, Bemsep u.:
reported to cause edema, epithelial Melapay
fibrosis and necrosis (Neil et al., 1978), Sulfy
dioxide and nitrous oxide were reported o cage
bronchoconstraction, pulmonary congestion ,
edema (Menzel and Meclellan, 1980) as well &
reduction in lung function, asthma (Pope et dl,
1991). Such effect may be attributed o I8
presence in air leading to effect in the 2nd parte

tracheal epithelium. Also  highly ~sigaifiot
of carbon dioxide I

on of partial et
1d confim &
ch leading ®

EN1fes,

decrease in partial pressure

all treated groups. Diminuti
of carbon dioxide in blood wou

diminution of oxygen transport; Whi
processes-

Suppressive effect on oxidative

significant decrease in Pwd
ate levels in plood of al.l tred! o
pollutant rendering :

otal Co2 Jevel in bl

Highly
bicarbon

exposed to air
acidic. Moreover

No.4 (1999 -ga,

Vet.Med.J ..Gm.Vol.46,
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