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Abstract: The ascites syndrome (AS), also known as Pulmonary Hypertension Syndrome (PHS), can be a major problem in 

the poultry industry, especially in the case of poor-managed flocks. The results are slowing down the body growth and high 

outbreaks of mortality. The environmental temperature was found to have a profound and  highly significant effect on 

the etiology and morbidity of ascites incidence. Zeolite and ionized water can act as an anti-stress factor and has positive 

effects on broiler chickens performance (decreased mortality rate, feed intake, feed gain, feed conversion, and body weight). 

The addition of micronized zeolite or ionized water in drinking water has been successful in alleviating the effects of various 

intestinal diseases, with its action against ascites in broilers. 

Keywords: Broiler chickens, Poor Ventilation, Pulmonary Hypertension, Right Ventricular Failure, Ascites, Alleviation. 

____________________________________________________________________________________________________ 

 

Introduction 

Ascites is an increase in the amount of lymph typically found 

in the peritoneal space. If there is an excess of protein in the 

glands or edema fluid, they may contain blocks or fibrin 

strands. Since edema liver is the height of lymph protein [1], 

accumulation of fluid in the peritoneal spaces liver diseases 

often contain fibrin. Fibrin elsewhere indicates vascular 

damage. 

 

Bird has eight cavities [2],  depending on the cause of ascites 

is usually found on a greater amount of fluid in the peritoneal 

spaces of abdomen and liver disease, in (pericardia bag) heart 

and intestines in the peritoneal space. Also may be found 

fluid in the peritoneal space right hepatic dorsal. There were 

no reports of fluid in the peritoneal space hepatic left dorsal. 

It can be found in very small amounts of liquid in the 

surrounding coeloma lung spaces, especially in birds with 

lung edema, but these are the tight spaces and do not tend to 

become swollen [3], [4],. 

It is not registered normal amount of fluid in the coelomic 

cavity, but with the exception of the pericardial sac, and is 

likely to be abnormal accumulation of any visible. Regular 

chicken meat type is often 1-3 ml of fluid in the pericardial 

sac at 6-8 weeks of age, but any amount more than 4 ml is 

likely to be abnormal. 

 

Ascites is not a disease, it is a mark or damage that may 

result from one or more of the four physiological changes 

that cause increased production or lowering the removal of 

lymph peritoneal [5],. 

 

Ascites syndrome has become one of the fastest emerging 

conditions that cause significant losses to the broiler chicken 

industry. Aetiopathology have not yet been identified, but is 

generally believed to be multifactorial. It agrees most 

workers in this field with Julian [1] [3] that the basic 

condition suffering birds are hypoxemia. This may be 

hypoxic hypoxaemia such as in high altitude disease [6], 

[7] due to poor ventilation giving a low oxygen 

concentration at sea level [8], or pre-existing respiratory 

sys tem pathology [9] [10]. Anemic hypoxemia may be 

due to low hemoglobin levels (anemia) or abnormal 

hemoglobin inducing a reduced oxygen capacity in arterial 

blood blood 11]  [12]. 

 

Materials and Methods 

Experimental design 
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The effect of the ionized water and micronized zeolite on 

ascites incidence under poor environmental conditions was 

tested on a commercial broiler farm (Egypt). 1500 day-old 

Cobb male broiler chicks were divided into five groups (300 

chicks of each). The birds were fed a basal diet (3500 kcal 

ME and 24% crude protein) from day one up to the age 

of 28 days.  The negative control group (G 0) was put 

under controlled conditions, whereas the positive control 

group put under poor environmental conditions. The trial 

subgroups 1, 2 ,3 and 4 were separately supplemented with: 

G1; ionized water in drinking water at a rate of 5% 

micronized G2; zeolite at an inclusion rate of 1.5 kg/t feed, 

G3; micronized zeolite at an inclusion rate of 1.5 kg/t feed + 

ionized water in drinking water at a rate of 5%  and G4; 

untreated. The duration of the trial was 42 days.  

The weight of the birds was recorded on days 7, 14, 28, 35 

and 42. Mortality and observations of the birds were carried 

out daily. Ascites incidence was characterized by clinical 

signs (panting, gurgling sounds, cyanotic combs and wattles, 

excessive abdominal fluid accumulation) and mortality rates. 

The incidence of ascites was confirmed by post-mortem 

examination. 

 

Birds housing 

 

The poultry building was on an experimental farm near 

Giza province, Egypt and consisted of two identical houses 

joined by a working area. The houses were each divided 

into 20 floor pens. The ambient temperature was 

thermostatically controlled, heat being provided by gas 

radiant heaters in the houses. Up to the age of 7 days the 

houses were not mechanically ventilated. Ventilation was 

carried out by fans extracting air on one side and vents 

automatically opening on the opposite side according to 

the speed of the fans.  

 

House of the positive experimental groups was ventilated 

after 7 days according to the experimental requirements and 

continued to be mechanically unventilated in an attempt to 

produce a hypoxic hypoxemia in the birds, by reducing 

levels of oxygen in the air. The birds of the positive 

groups (experimental groups:G 1,G2 ,G3 and G4) were 

exposed in the cages to the ambient low temperature 

a n d  poor ventilation; the temperature varied between a 

minimum of 15°C and a maximum of 20°C until 6 weeks 

of age with a mean of 17.5°C. 

 

The negative control  group (G0)   was subjected to a step 

down temperature programme of 1°C per 2 days, starting 

from 32°C (day 1) down to 26°C (day 28). Then 

maintained at maximum daily temperature between 22 °C 

and 28°C with a mean of 25°C until 6 weeks of age.   

The lighting programme was 23 h light and 1h dark for 

all groups. 

(1) Air measurements 

Relative humidity was determined by recording 

hygrometers placed in each house. Oxygen levels were 

measured using an oxygen analyzer. Ammonia and carbon 

monoxide concentrations were made using a Kitasawa 

aspirating pump and appropriate detection tubes (detection 

limits 0.5 and 2 ppm, respectively). 

 

Histopathological Examination 

 

Liver samples from birds fed on the control and 

contaminated diets were obtained to evaluate lesions and 

other abnormalities. Samples were obtained from the birds 

with intermediate weight in each cage (5 chickens from each 

group) and were fixed in 10% neutral buffered formalin 

solution, dehydrated in graded alcohol, and embedded in 

paraffin. Sections of 3 to 5 mm were obtained and stained 

with hematoxylin-eosin. 

 

Two sections of liver tissue from each chick were examined 

by light microscopy for previously described lesions: 

vacuolar degeneration of hepatocytes; inter- and perilobular 

inflammations; bile duct hyperplasia or hypertrophy, or both; 

and necrosis [13].  

 

Alleviating agents 

 

1. The clinoptilolite zeolite powder:Clinofitsiso Pulver 

Product of-VITARING-biomedsystems GmbH,Germany. 

2.Envirolyte-Egypt (non toxic, contains various mixed 

oxidants predominantly hypochlorous acid and sodium 

hypochlorite [(HClO, ClO2, HClO3, HClO4, H2O2, O2, 

ClO-, ClO2-, ClO3-, O-, HO2-, OH- - working substances), 

pH 2.5-3.5, ORP>1150mV, active chlorine  ~500mg/l. 

 

Growth performance 

 

Feed consumption (FC) throughout the experimental period 

(6 wks), feed efficiency (FE), and final Live body weight 

(LBW) as well as body weight gain were determined for each 

group separately [14]. 

 

Statistical Analysis 

 

Data were analyzed by using the GLIMMIX procedure of 

SAS software [15]. Tukey’s test was used for multiple 

comparisons when a significant interaction was detected. All 

statements of significance were based on probability (P < 

0.05). 

paper. Number illustrations sequentially (but number tables 

 
Fig.1: Micronized clinoptilolite zeolite powder.B: Envirolyte 

reactor: [(HClO, ClO2, HClO3, HClO4, H2O2, O2, ClO-, 

ClO2-, ClO3-, O-, HO2-, OH- - working substances), pH 2.5-

3.5, ORP>1150mV, active chlorine  ~500mg/l. 

 

Results and discussion 

Performance 

Under cold environment for the initial 30 days, the broilers 

did not show any obvious clinical signs of ascites in all 

groups. On Day 35 an outbreak of ascites was observed on 

the untreated broiler group under poor conditions (G4) with 

typical ascetic symptoms (such as gasping, show open beak 
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breathing, cyanosis of the comb and wattles, dullness and/or 

depression, abnormally slow heart rate and/or red abdominal 

skin with congested blood vessels and increased mortality 

rates up to 25% in untreated group as shown in Table 1. In 

the treated groups G1, G2 and G3; the mortality rate was 1.2 

%, 1% and 1.2% in the ionized water treated group, zeolite 

 

Table 1: Effect of Low Temperature and Poor 

Ventilation on Broilers Performance. 

 

 treated group and ionized water + zeolite treated group, 

respectively. Whereas, the mortality rate in the 

environmentally controlled group (G0) was 1%. On Day 42 

the outbreak of ascites was increased in the untreated broiler 

group under poor conditions (G4) with typical ascetic 

symptoms and increased mortality rates up to 60 %.   

 

 

      
Figures in the same row with different letters are statistically 

significantly different (P<0.05) 

1: Body weight (gm) 

2: Feed Intake (g/bird) 

3: Body weight gain (g/bird) 

4: FCR 

5: Mortality rate 

 

In the treated groups, the mortality rate was 7.2%, 4% and 

3.2% in the ionized water treated group, zeolite treated group 

and ionized water + zeolite treated group, respectively. 
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Whereas, the mortality rate in the environmentally controlled 

group was 1.5%, Table 1. 

 

Results in treated group, showed that addition of the zeolite 

and ionized water supplementation improved significantly 

(P<0.05) performance (feed gain and feed conversion), 

increase final body weights and significantly reduce mortality 

rates as compared with the untreated group (G4).  Broiler 

chicks in the environmentally controlled group (G0) recorded 

highest performance compared with the groups exposed to 

poor ventilation under low temperature, Table1. 

 

Furthermore, addition of the zeolite and ionized water 

affected positively the chicken performance under the stress 

of low temperature and poor ventilation similar to the bird 

performance parameters recorded in that environmentally 

controlled group. 

Table 2: Effect of Low Temp. and Poor Ventilation on 

Relative humidity and some gaseous parameters. 

 
 

Pathological lesions 

Gross lesions 

 
Fig.2 : A:The liver be swollen and congested, and irregular 

with edema, and have clotted protein adherent to the surface. 

B:Hydropericardium is mild to marked, and occasionally 

there is pericarditis with adhesions. Right ventricular 

dilatation and mild to marked hypertrophy of the right 

ventricular wall. The right atrium and vena cava are markedly 

dilated in most cases.C: Collection of yellowish fluid in the 

coelomic cavity. 

At post-mortem (Fig.2), there was a large or small quantity of 

clear yellow fluid and clots of fibrin in the abdomen. There 

was a variable amount of clear yellow fluid and clots of fibrin 

in the hepatoperitoneal spaces. The liver be swollen and 

congested, and irregular with edema, and have clotted protein 

adherent to the surface. Hydropericardium was mild to 

marked, and occasionally there was pericarditis with 

adhesions. Right ventricular dilatation and mild to marked 

hypertrophy of the right ventricular wall. The right atrium 

and vena cava are markedly dilated in most cases. The lungs 

are extremely congested and edematous. The intestine may or 

may not be empty. Swollen livers, characterized by rounding 

of liver margins with prominent hydropericardium are 

commonly seen on gross pathologic examination. The lungs 

are extremely congested and edematous. 

 

Histopathological Examination 

Hepatic histologic changes (hepatocytic 

degeneration/necrosis and hepatic capsule fibrosis) were seen 

in most cases of ascites as shown in Fig.3. There was dilation 

of periacinar sinusoids and atrophy of intervening 

hepatocytes. In addition there was a decrease in the amount 

of vacuolation of hepatocytes, and cholangioles are 

frequently filled with bile and in some casts hepatocyte 

necrosis was present. 

 
Fig.3: Hepatic histologic changes: A: Fatty degeneration in 

the liver (H&E staining, 400X) B: (hepatocytic 

degeneration/necrosis and hepatic capsule fibrosis) were seen 

in most cases of ascites also there is dilation of periacinar 

sinusoids and atrophy of intervening hepatocytes (H&E 

staining, 200X).  

                                

Cardiac histologic changes were seen in half cases (50%) in 

the recorded cases (Fig.4).  Changes in the myocardium were 

mild.  Edema of the myocardium and slight proliferation of 

loose connective tissue in some areas. Myocardial fibres 

showed pallor of cytoplasm and atrophy or hypertrophy, with 

variation in size of myofibres and their nuclei. Also,there was 
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an increase in the number of heterophils between myocardial 

fibres and fibrosis of the atrial endocardium. 

 

 

 
Fig.  4 : Cardiac histologic changes :Cardiac myofibril 

degeneration and hemorrhageand   Cardiac fatty degeneration 

in cardiac muscle cells  (H&E staining,400X). 

 

As shown in Table 2, the concentration of oxygen in the 

houses varied between 20 and 20.5%, compared with 20.5 

% in the air outside the houses. Oxygen concentrations did 

not fall below 20 % and ammonia levels varied from 5 to 

10 ppm. Thereafter, in controlled groups (well ventilated) 

oxygen levels reached a minimum of 20.7%, but were 

invariably 20.7 to 20.8%.  

In u n  a n d  treated groups, the oxygen concentration fell 

gradually to a minimum of 20 %, by day 12; by this time the 

air quality was very poor, with ammonia levels being about 

60-70 ppm, relative humidity 8 0  to 90% and the birds 

suffering from coughing and smarting eyes.  

 

In our experiment was tried, through the provision of a very 

bad ventilation, to obtain the concentration of oxygen, which 

would be a hypoxia. However, it was found that lower 

concentration of 19.4% with no detrimental effect 

physiological. In this class of poor ventilation, and the 

relative humidity in the house of poultry is very high, and 

garbage increasingly wet and prove concentrations were 

unacceptably high ammonia enough to be a serious 

inconvenience. There were no increase monoxide 

concentration of carbon under these conditions of poor 

ventilation and the figure was much lower than the 50 ppm 

recorded as being associated with ascites [12]. Ammonia, 

dust and humidity could also play a role, where a low 

concentration of oxygen and a high amount of ammonia 

were detected. High level of ammonia could predispose to 

AS/PHS since it reduces cilia motility favoring the 

appearance of respiratory diseases [16]  [17]. The presence 

in polluted air of reactive oxygen species (superoxide 

radical, hydroxyl radical, hydrogen peroxide, peroxyl 

radical, hypoclorous acid, nitrogen dioxide radical), that are 

responsible for lipid peroxidation [18], have been 

considered to have an important role in determining PH 

[19]. 

Inadequate ventilation, leading to concentrations reduced 

ambient oxygen, and the focus may be elevated from carbon 

dioxide and carbon monoxide, has been suggested as a 

catalyst for ascites [20] [9][21],, although it was not what it 

seems to have been tested under controlled conditions. The 

only experimental data for examining this hypothesis seems 

to be that of Maxwell et al., [22]. It found that the 

temperature of the environment have a profound and very 

large effect on pathogens and diseases of the occurrence of 

ascites. Cold -mediated polycythaemia occurs, perhaps this is 

a manifestation of the launch Alkatikolamin induced stress 

which causes both re-fluid from the blood circulation, 

especially to the lungs [23]. 

 

It was noted that the recent increase in ascites both at high 

altitude and low for the more pronounced in cold weather [7]  

[8]  [24]. Recent research shows that increase metabolism 

rate caused by the cold causes a marked increase in the need 

for oxygen and heart disease production resulting in a PH 

change. 

 

This study suggests that in birds reared at low sanitary 

environmental conditions the addition of micronized 

zeolite (50 mg/kg) in the diet of broilers and ionized water 

(5ml/L) in drinking water has effect on growth and weight 

gain. 

 

Our results confirm the finding of Agudelo [25], who 

observed that vitamin C supplementation of broiler diets 

reduced ascites incidence. Enkvetchakul et al. [26],  and 

Al- AL-Tavpeil & Kassab [27],  suggested that the 

reduction of ascites mortality may be a consequence of 

depression in antioxidant status by vitamin C 

supplementation [26]. Furthermore, [28],  found higher 

plasma lipid peroxides and low concentrations of vitamin 

E in tissues of broilers with PHS.  

 

The actual Clinoptilolite Zeolite molecule is shaped like a 

honey-comb and carries a natural  negative (-) charge. When 

this type of Zeolite is ingested into the body all of the 

positively charged (+) heavy metals, toxins, and harmful 

chemicals bond with the zeolite and are flushed out. It 

provides protection against oxidative damage and maintains 

the endogenous antioxidant defense capacity [29]. Ammonia 

is a toxin that has no place in a healthy body. A healthy liver 

converts ammonia into urea, which is then eliminated in 

urine. A key benefit of dietary zeolite is its ability to directly 

remove ammonia, which means less stress on liver and 

kidneys 

Electrochemically activated water (ECA-water) Hypothetical 

mechanisms of ECA-solutions’ action on a cellular level. 

Water as a pure chemical substance or as a solvent of aqua-

mineral media of mineralization no higher than
 ̰

 5 g/l 

subjected to unipolar electrochemical treatment, metastable, 

possessing anomalous reactional and catalytic activity and 

relaxation electron-unbalanced (electron-donor or electron-

acceptor) qualities.  Action of ECA-solutions on cellular 

objects seems to be carried out in several conventional ways. 

Stable and metastable products of electrochemical synthesis 

directly affect lipid membranes, cell organoids and 

intracellular molecular complexes and chemical compounds. 

Oxidizing and reducing agents of ECA-solutions alter the 

ORP of peri- and intracellular media, thus regulating the 
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activity of endogenous biooxidants and bioantioxidants. 

Shifts of ORP gradient on biological membranes affect 

transfer of substances in the cell due to electroosmosis. 

Penetration of structurally altered water inside the cell 

activates aqueous media of cytoplasm and speeds up 

biochemical reactions taking place there. Oxidative 

phosphorylation reaction goes on according to the following 

formula: RN +NaClO     ROH + NaCl, where R stands for 

organic radical, RH is organic hydrophobic compound, ROH 

– oxidative hydroxylation product. ROH derivatives are low 

toxic, hydrophilic and can be easily removed thanks to 

physiological excretion.  It can be added that balance of anti-

radical chain elements seems to be a necessary but 

insufficient prerequisite for efficient suppression of free 

radicals’ activity, since electron transfer in accordance with 

the system: enzymatic oxidation products NADP-H         

glutathione            ascorbate        tocopherol, depends on the 

ORP value of fluid media, among which there is an anti-

radical defense system. Catholyte is the only means of non-

reagent shift of biological fluids ORP towards electron-donor 

values. Increased tissue reductive potential (   ORP<0) 

stimulates the transfer of two hydrogen atoms from the 

substrate to NADP. At that, NADP is reduced: a proton and 

an electron add to a nicotine-amide radical, and another 

electron adds to its N-atom, which due to that loses its 

charge. A proton corresponding to this electron remains in 

the medium and raises its [H+] content.  According to the 

findings of studying laboratory and agricultural animals, 

receiving catholyte for drinking, the following conclusions 

can be made. 

 

The supplementation of feed with Clenbuterol  [30], 

Atenolol, [31]  and Aspirin [32],) have reduced the incidence 

of ascites  

 

Dietary supplementation with zeolite or ionized water in 

drinking water is known to decrease the occurrence of 

pathogenic bacteria in the gastrointestinal tract thus 

improving the animals’ health status. This was confirmed by 

the reduction of mortality rates in the trial group compared 

with the negative control and positive control groups. In this 

trial, the addition of zeolite to the feed was effective in 

alleviating the effect of ascites caused by microbial factors in 

broilers. 

 

Conclusion 

  

The environmental temperature was found to have a 

profound and  highly significant effect on the etiology and 

morbidity of ascites incidence. Dietary micronized zeolite 

contributes to environmental hygiene, with a continued 

function through either the feed or water into the animals’ 

gastrointestinal tract. Zeolite and ionized water can act as an 

anti-stress factor and has positive effects on broiler chickens 

performance (decreased mortality rate, feed intake, increased  

feed gain, feed conversion, and body weight). The addition 

of micronized zeolite or ionized water in drinking water has 

been successful in alleviating the effects of various intestinal 

diseases, with its action against ascites in broilers. 
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