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Abstract 

One hundred, four months old ISA brown, laying hens were tested for their reproductive efficacy on 

a base of good health and regular ovulatory pattern. They were housed in a farm located among the 

rice crop agriculture field and subjected to the rice straw burn gases during the whole experimental 

period with an average time of 7 hours/day for 60 days. Hens were used for studying the pathologi-

cal and biochemical effects of gases elevated from rice straw burn process on ovulation and egg pro-

duction. The experiment began from the day before the burn process in  Autumn season at which  

blood samples were collected 1-2 hours prior to oviposition for hormonal assay and arterial blood 

gases analysis as a control, other blood samples were collected and analyzed at 15, 30, 45 and 60 

day PE (post exposure) , Specimen from trachea, lungs, liver, ovary, heart and kidneys were collect-

ed and handled with histological technique then examined microscopically .Negative effects were 

detected and discussed. 
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Introduction 

The open field burning is the cheapest disposal 

method for clearing the straw from fields in 

preparation for the succeeding planting season 

to release nutrient for the next growing season, 

in addition it considered the method of choice 

for controlling fungal stem-rot disease of rice 

(Hsieh et al., 1981). 

Biomass burning introduces several com-

pounds into the atmosphere including carcino-

genic and mutagenic compounds as polycyclic 

aromatic hydrocarbons (PAHs) which can be 

formed by anthropogenic process (mainly the 

combustion process) or from nature of sources 

(Hayakaw et al., 1995). 

Open burning of biomass is a common tech-

nique for agriculture residue disposal which 

represents a considerable source of atmospher-

ic pollutants. Emissions from biomass burning 

contribute a major part of trace gases and par-

ticulates that comprise carbon monoxide, hy-

drocarbon, carbon dioxide and sulfur oxide and 

significantly impact the photochemistry of the 

atmosphere (Korenaga et al., 2001). 

Rats exposed to PAHs, 5 hours daily for 15 

and 30 days showed apnea during smoke inha-

lation and increase respiration immediately af-

ter exposure then gradually decrease and dysp-

nea occurred while increase nasal secretion and 

mouth breathing, wheezing in late stage were 

seen, lowering of the blood pH, significant in-

crease in PaCO2 and decrease in PaO with de-

crease level of HCO3
- ions had been noticed 

(Samah, 2008). 

Ovarian follicle growth and development are 

controlled by a myriad of endocrine, paracrine 

and autocrine factors, including gonadotropins 

and growth factors (Li and Johnson, 1993). 

Growth of ovarian follicles in the domestic hen 

is precisely regulated, but the nature of this 

regulation is unknown. The follicles on the sin-

gle ovary are arranged in a hierarchy, with 

largest follicle (F1) destined to ovulate on the 

next day, the second largest (F2) on the day 

after, and soon. Previous research had elucidat-

ed many of the endocrine events associated 

with ovulation. We know that pre ovulatory 

peak of LH, progesterone, testosterone and es-

trogen precede ovulation by 6-8 hrs (Wilson 

and Sharp, 1973 and Johnson and Van 
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Tienhoven, 1980). 

Because of the scarcity of avian FSH, there are 

few studies characterizing the pattern of secre-

tion of FSH during the hen’s ovulatory cycle. It 

has been reported that a rise in plasma FSH 

occurs in 14-15 hrs prior to ovulation (Scanes 

et al., 1977). But the Radioimmunoassay(RIA) 

used for this result has been criticized as lack-

ing sensitivity (Sakai and Ishii, 1983). 

Luteinizing hormone (LH) is a key hormone in 

the control of reproduction in birds. The secre-

tion of LH by the anterior pituitary is regulated 

by gonadotropin releasing hormone. In fe-

males, the secretion of LH and follicle stimu-

lating hormone (FSH) control the secretion of 

estrogen (Bacon et al., 1980). 

The steric resemblance of PAHs to steroid 

molecules led to the postulation that they 

would be able to bind to the same receptors as 

steroid hormones .Both invivo and in-vitro 

studies have demonstrated that PAHs have 

both oestrogenic and antioestrogenic activities 

(Charles et al., 2000). 

Slight hyperplasia of tracheal epitheli-

um ,trachea exhibited a more severe mucocil-

liary hyperplasia and small areas of squamous 

metaplasia, acute inflammation (edema and/or 

granulocyte infiltration), subacute inflamma-

tion (mononuclear infiltration and increase fi-

broblasts) fibrosis and hyalinization were seen 

with all PAHs in respiratory mucosa (Topping 

and Martin, 1978). 

Hubberd chicks exposed to PAHs 7 hrs daily 

for 15, 30, 45 days showed congested lung 

which became hard in texture with dark areas 

at 30 and 45 days Post exposure(PE), markedly 

swollen liver in some cases while microscopi-

cally anthracosis with congestion of pulmo-

nary, hepatic blood vessels at 15 days PE, hy-

perplasia of the lining bronchial epithelium, 

periductal fibrosis around the proliferated bile 

duct at 45 days PE were noticed (Rehab et al., 

2012). 

Our work aimed to study the pathological and 

biochemical effects of PAHs resulting from 

rice straw burn process on ovulation and egg 

production of ISA brown hens. 

Material and Methods 

Experimental hens 

One hundred, 4 months old ISA brown, laying 

hens were selected on a base of good health 

and reproductive efficacy noticed in its regular 

oviposition. Hens were housed in a farm locat-

ed among the rice agriculture field and treated 

according to an ideal program included bal-

anced ration, suitable temperature, light and 

sufficient pure water supply. 

These hens subjected to the experiment (rice 

straw burn gases) which lasts for 2 months 

with an average time of 7 hrs/day. 

Arterial blood gases analysis 

The day before burn process as a control and at 

15, 30, 45 and 60 days post exposure, ten arte-

rial blood samples were collected from brachi-

al artery for arterial blood gases analysis 

(PaO2, PaCO2 and HCO3
-ions) and pH were 

determined by gas analyzer, model AVL990 

(Samah, 2008). 

Hormonal analysis 

Ten blood samples were collected from bran-

chial vein for analysis of follicle stimulating 

hormone (FSH), luteinizing hormone (LH), 

estradiol and progesterone by radioimmuno-

sorbant assay (RIA) at a special laboratory in 

Zagazig city (Bacon and Long, 1996). 

Pathological studies: 

Ten birds were necropsied at 15, 30, 45 and 60 

days PE and five birds at The day before the 

beginning of the experiment. Specimens from 

trachea, heart, lung, liver, ovary and kidneys 

were collected and fixed in 10% neutral buff-

ered formalin solution. Paraffin sections of 5 µ 

thick were prepared and stained with haema-

toxylin and eosin for histopathological exami-

nation (Bancroft and Stevens, 1996). 

Statistical analysis 

The data obtained from this investigation were 

statistically analyzed by F-test (Tamhane and 

Dunlop, 2000) using MSTAT-C computer pro-

gram.  

 

Results and Discussion  

Clinical signs 

One day before the beginning of the burn pro-

cess, the hens were healthy with normal ovula-

tory pattern and mortality rate (2%). At 15 
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days PE, mild respiratory manifestation ap-

peared, more birds involved by time, these 

manifestations became severe at 45 and 60 

days (PE) expressed as rapid respiratory rate, 

dyspnea, nasal secretion with 6% mortalities 

and 91% morbidity that could be attributed to 

inhalation of suspended smoke particle matter, 

from biomass burning of rice straw (Favez et 

al., 2008). Changing the ovulatory pattern 

which became irregular with changing of the 

oviposition intervals to 28-39 hrs at 30 and 45 

days PE and 40-52 hrs at 60 days PE instead of 

24hrs as normal pattern which lead to econom-

ic losses in egg production. 

Arterial blood gases analysis 

As shown in table (1), compared with normal 

control group (one day before exposure) there 

were a highly significant decrease in pH at 15 

> 30 > 45 > 60 days PE. There were a highly 

significant increase in PaCO2 at 15 > 30 > 45 > 

60 days PE. There was no significant change in 

PaO2 in all groups when compared with control 

and with each other. Meanwhile HCO3-ions 

showed highly significant decrease at 30 days 

PE when compared with control and 15 days 

PE and also highly significant decrease at 45 

and 60 days PE when compared with each oth-

er groups. These results were mostly agree 

with those obtained by (Rehab et al., 2012) 

and disagree with those obtained by (Samah, 

2008) which could be attributed to the differ-

ences in species used and time of exposure. 

Hormonal assay 

In table (2), FSH compared with control group 

(one day before exposure) showed highly sig-

nificant increase when compared with other 

groups, meanwhile at 15 days PE there was no 

significant change when compared with other 

groups.At 30 days a highly significant decrease 

was noticed when it compared with the con-

trol . Meanwhile, at 45 and 60 days PE only 

significant decrease in comparison with con-

trol. LH showed highly significant decrease 

between those data obtained at control and 15 

days PE when compared with those obtained at 

30, 45 and 60 days PE while there were no sig-

nificant change between those at control and 

15 days PE and between 45 and 60 days PE. 

Highly significant decrease at 30 days PE was 

observed when compared with all other groups. 

These results were partially agreed with those 

obtained by Samah (2008) and Rehab et al., 

(2012). 

Estradiol showed regular and gradual highly 

significant decrease among all groups with 

each other meanwhile these results could be 

attributed to anti estrogenic effect of PAHs 

(Bui et al., 1986). Progesterone showed highly 

significant decrease at 15 and 30 days PE when 

compared with control and also at 45 and 60 

days PE when compared with the other groups, 

on the contrary there is no significant change 

between these obtained data at 15 and 30 days 

PE and also between these at 45 and 60 days 

PE. These results could be attributed to the re-

productive toxicity induced by PAHs (WHO, 

2001) and also may be due to hypoproteinemia 

induced by PAHs (Rehab et al., 2012). 

Table (1). Arterial blood gases (mean values ±S.E) of hens at different times (n = 5) 

Parameters 
Treatments pH 

PaCO2 
(Kpa) 

PaO2 
(Kpa) 

HCO3- 
Mmol/L 

Control 7.356 ±0.037a 44.91 ±0.22e 12.13 ±0.083 24.59 ±0.18a 

15 days PE 7.140 ±0.047b 48.81 ±0.47d 12.21 ±0.186 24.72 ±0.11a 

30 days PE 6.96 ±0.021c 50.97 ±0.29c 12.19 ±0.105 24.15 ±0.05b 

45 days PE 6.7 ±0.047d 51.92 ±0.29b 11.96 ±.02 23.81 ±0.05c 

60 days PE 6.12 ±0.031e 52.92 ±0.09a 12.14 ±0.14 23.55 ±0.10c 

F-test ** ** N.S ** 

N.S: Non significant at P<0.05   * *: Highly significant at P<0.01 
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Table (2). Reproductive hormones (mean values ±S.E) of hens at different times (n = 5) 

Parameters 
Treatments 

FSH 
mlU/ml 

LH 
mlU/ml 

Esradiol 
Pg/ml 

Progesterone 
ng/ml 

Control 0.159±0.01a
 0.104±0.001a

 131.86±1.13a
 0.106±0.007a

 

15 days PE 0.120±0.003bc
 0.102±0.005a

 117.86±0.99b
 0.091±0.004b

 

30 days PE 0.121±0.004b
 0.09±0.001c

 99.12±0.78c
 0.087±0.001b

 

45 days PE 0.105±0.002bc
 0.094±0.002b

 54.13±1.97d
 0.080±0.002c

 

60 days PE 0.108±0.004bc
 0.096±0.005b

 42.95±2.5 le
 0.074±0.002c

 

F-test **  **  **  **  

*: Highly significant at P<0.01. 

Means in the same column followed by different letters were statistically significant and the highest values were repre-

sented with the letter (a). 

Pathological studies 
Macroscopically, exposed hens showed con-

gestion of trachea and lung at 15 and 30 days 

PE while severe congestion with black pig-

mentation and hard texture were noticed in 

lung at 45 and 60 days PE (Fig. 12). Some cas-

es showed marked swollen liver and heart at 15 

and 30 days PE. Ovary showed congestion at 

15 days PE and hypotrophy was observed at 45 

and 60 days PE. 

 

Microscopically,  

At 15 days PE sacrificed hens showed conges-

tion of tracheal blood vessels (Fig. 1), severe 

congestion of pulmonary blood vessels (Fig. 2) 

and congestion of ovarian blood vessels with 

normal ovarian follicle and ova (Fig. 3), con-

gestion of hepatic vein (Fig. 4) and myocardial 

blood vessels, while kidneys showed normal 

renal tissue. 

 

At 30 days PE, sacrificed hens showed coal 

particles inside tracheal epithelium 

(Anthracosis) (Fig. 5) and inside the alveoli 

with severe congestion of pulmonary blood 

vessels (Fig. 6). Heart showed diffused mono-

nuclear leukocyte cell infiltration (Fig.7) and 

hypertrophy of mycocardial fiber, ovary 

showed atrophied ova inside it’s ovarian folli-

cle (Fig. 8) while focal mononuclear leucocytic 

cell infiltration of hepatic parenchyma in addi-

tion to diffused fatty changes were seen (Fig. 

9). Kidney showed congestion of cortical blood 

vessels in addition to perivascular fibrosis 

(Fig.10). 

 

At 45 days PE, trachea of sacrificed hens 

showed mucinous degeneration of tracheal epi-

thelium (Fig.11), meanwhile lung showed hy-

perplasia of bronchial epithelium (Fig. 13) 

with anthracosis. Perivascular mononuclear 

leukocyte cell infiltration and focal fibrosis of 

hepatic parenchyma were noticed (Fig. 14). 

Kidney showed mononuclear leukocyte cell 

infiltration in addition to mild cloudy swelling 

(Fig. 15&16). Ovary showed congestion of 

ovarian blood vessels and perioval fibrosis 

(Fig. 17&18) that could be attributed to PAHs 

toxicologic effects on reproductive system 

(WHO, 2001). Heart showed broken myocar-

dial fiber with mononuclear cell infiltration.  

At 60 days PE, sacrificed hens showed ab-

sence of tracheal epithelium (Fig. 20) while 

lung showed congestion of pulmonary blood 

vessels, focal mononuclear leukocyte cell infil-

tration with severe anthracosis and hyaline de-

generation (Fig. 21). Ovary showed atrophied 

follicle (complete absence of ovarian follicles) 

(Fig. 22). Liver showed hyperplasia of epithe-
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lial lining of bile duct and periductal fibrosis 

around the proliferated bile ductule that could 

be attributed to the hepatotoxic effect of PAHs 

(Brodie et al., 1971). Kidneys showed the 

mononuclear cell infiltration.  

Our results were partially agreed with those 

previously recorded by (Samah, 2008) and 

mostly agree with (Rehab et al., 2012). 

We concluded that our results confirmed our 

notifications about the negative effect of straw 

burn smoke or gases on the ovulation and egg 

production of brown laying hens. 

Plate 1 (From Fig. 1-4) 

Fig.1. Photomicrograph of trachea of smoke exposed sacrificed hens at 15 days PE showing severe con-

gestion of tracheal blood vessels. H&E x 130. 

Fig.2. Photomicrograph of lung of smoke exposed sacrificed hens at 15 days PE showing congestion of 

pulmonary blood vessels. H&E x 520. 

Fig.3. Photomicrograph of ovary of smoke exposed sacrificed hens at 15 days PE showing congestion 

with normal ovarian follicle and ova. H&E x 130. 

Fig.4. Photomicrograph of liver of smoke exposed sacrificed hens at 15 days PE showing severe conges-

tion of hepatic vein. H&E x 520. 
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Plate 2 (From Fig. 5-8) 

Fig.5. Photomicrograph of trachea of smoke exposed sacrificed hens at 30 days PE showing coal particles inside the tracheal epitheli-

um (Anthracosis). H&E x 520. 

Fig.6. Photomicrograph of lung of smoke exposed sacrificed hens at 30 days PE showing severe congestion together with anthracosis. 

H&E x 130. 

Fig.7. Photomicrograph of heart of smoke exposed sacrificed hens at 30 days PE showing diffuse mononuclear leukocyte cell infiltra-

tion. H&E x 520. 

Fig.8. Photomicrograph of ovary of smoke exposed sacrificed hens at 30 days PE showing atrophies eggs inside its ovarian follicles. 

H&E x 520. 

Plate 3 (From Fig. 9-12) 

Fig. 9.Photomicrograph of liver of smoke exposed sacrificed hens at 30 days PE showing focal mononuclear cell infiltration and dif-

fuse fatty change. H&E x 130. 

Fig.10. Photomicrograph of kidney of smoke exposed sacrificed hens at 30 days PE showing congestion of cortical blood vessels and 

perivascular fibrosis. H&E x 130. 

Fig.11. Photomicrograph of trachea of smoke exposed sacrificed hens at 45 days PE showing mucinous degeneration of tracheal epi-

thelium. H&E x 130. 

Fig.12. Lung of smoke exposed sacrificed hens at 45 day PE showing severe congestion, areas of black pigmentation (arrows).  
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Plate 4 (From Fig. 13-16) 

Fig.13. Photomicrograph of lung of smoke exposed sacrificed hens at 45 days PE showing hyperplasia of bronchial epithelium. 

H&E x 130. 

Fig.14. Photomicrograph of liver of smoke exposed sacrificed hens at 45 days PE showing perivascular mononuclear leukocyte 

cell infiltration and focal fibrosis of hepatic parenchyma. H&E x 130. 

Fig.15. Photomicrograph of kidney of smoke exposed sacrificed hens at 45 days PE showing mononuclear leukocyte cell infiltra-

tion and cloudy swelling. H&E x 130. 

Fig.16. A high power of figure (15) showing mononuclear leukocyte cell infiltration. H&E x 130. 

Plate 5 (From Fig. 17-19) 

Fig.17. Photomicrograph of ovary of smoke exposed sacrificed hens at 45 days PE showing congestion of ovarian blood vessels 

and perioval fibrosis. H&E x 130. 

Fig.18. A high power of figure (17) showing congestion of ovarian blood vessels and fibrosis. H&E x 300. 

Fig.19. A high power of figure (18) showing the fibrosis. H&E x 620. 
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Plate 6 (From Fig. 20-22) 

Fig. 20.Photomicrograph of trachea of smoke exposed sacrificed hens at 60 days PE showing absence of tracheal epithelium. 

H&E x 130. 

Fig.21. Photomicrograph of trachea of smoke exposed sacrificed hens at 60 days PE showing congestion of pulmonary blood 

vessels, focal mononuclear cell infiltration, anthracosis and hyaline degeneration. H&E x 130. 

Fig.22. Photomicrograph of ovary of smoke exposed sacrificed hens at 60 days PE showing atrophied follicles (complete absence 

of ovarian follicle). H&E x 200. 
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دراسات باثولوجية على الآثار الإقتصادية السلبية الناتجة عن أكثر ملوثات الهواء تهذيذا لمزارع البياض 

 بمحافظة الشرقية

 رحاب السيذ موافى ، فاتن جابر هلال*

 يعهذ بحىد صحت انحيىاٌ )انًعًم انفشعً ببنضلبصيك( -وحذة انببرىنىصيب ووحذة انكيًيبء انحيىيت*
 الملخص العربى

يعخبش انحشق انًكشىف نمش الأسص يٍ أبشص ظىاهش انخهىد انبيئً نههىاء نًب نه يٍ أظشاس شذيذة عهً يخخهف أصهضة انضسى 

ويهذف هزا انبحذ نذساست انخأريش انسهبً نهذخبٌ انًخصبعذ يٍ عًهيت انحشق وانزي يحىي انعذيذ يٍ انغبصاث وانخً أبشصهب وأكزشهب 

خطىسة يشكب انهيذسوكبسبىٌ عهً لذسة انذصبس انبيبض عهً إَخبس انبيط فً انًضاسع وانخً حمبع وسط انًسطح انضساعً 

وحخعشض نعًهيت انحشق وخبصت أرُبء فصم انخشيف ورنك يٍ خلال ليبط يسخىي غبصاث انذو انششيبًَ وهشيىَبث انخبىيط فً 

 انذو وكزنك دساست حأريشهب انببرىنىصً عهً كم يٍ انمصبت انهىائيت وانشئت وانكبذ وانكهيت وانمهب وانًبيط.

دصبصه بيبض عًش اسبعت اشهش بإحذي انًضاسع انمببعت وسط انًسطح انضساعً انمبئى عهً صساعت الاسص  011وحى رنك بإسخخذاو 

حيذ حى حضًيع عيُبث دو ششيبًَ نميبط غبصاث انذو انششيبًَ وكزنك دو وسيذي نميبط هشيىَبث انخبىيط لبم انحشق بيىو واحذ 

 يىو يٍ بذايت انحشق.  01،  51،  01،  01كعببط نهخضشبت رى حضًيع انعيُبث فً ايبو 

ولذ أوظحج انُخبئش انخأريش انسهبً عهً انخبىيط ويعذل إَخبس انبيط انزي إَخفط بُسبت يهحىظت صذاً فً انبيط َخيضت 

 نحشق لش الاسص.


