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Dr. Abduljabbar                         Poultry diseases                      4th stage 
 

Metabolic  diseases  in  layer  and  broiler  breeders 
 

The  chickens ( layers  and  broilers) affected  by different  metabolic  
disease  which  lead to  increase  the  mortality and  economic  losses in  
flocks  production , the  important  diseases  which  occur  due to  
metabolic  disorder  are: 
1- Sudden  death  syndrome (SDS). 
2- Calcium  tetany. 
3-Fatty  liver  hemorrhagic  syndrome  (FLHS). 
4-Ascites Syndrome and Right Ventricular Failure of Broiler Chickens. 
5-Urolithiasis. 
6-Gout. 
 

1- Sudden  death  syndrome  (SDS) 
Definition: 

This  condition  occurs in the flocks  at  the  beginning  of  lay  when  
reach 5% production, maximum at 20 – 30 % and  decrease  after 60–70 %  
production.Mortality reach 0.5 – 2% per  week  and  the  production in  
these flocks below standard. 
Causes  for  SDS: 

1-Suspected  to  be  due  to metabolic  problem,  level  and  balance  
between  Ca2+ and  Ph. 
2-Minerals  imbalance, associated  with  low blood  potassium  at  the 
immature  flocks. 
3-Affected  birds  from  field  cases  showed  hypocalcaemia ,  
hypophosphatemia  and  acid – base  balance  studies , alkaloid  
observed. 
4-Rapid  growth  of  immature, fleshed  pullets   after  photostimulation, 
muscle  of  breast  need  potassium  drastically. 
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Clinical  signs: 

1) Quite  flock. 
2) Increase  time  of  feed  consumption. 
3)  Dropping  is  wet /  greenish  colored. 
4) Birds  refused  to  move. 
5) Mortality  is  occurred  suddenly  and  apparently  healthy  birds  has  
been  observed   to  show  convolution  before  death, 2- 30%.  

P.M. lesions: 
1- Enlargement  of  the  heart  with  either  thickened  left  ventricular  
wall  or  right  ventricular  dilatation . 
2- Egg  binding  / partially  or  fully  formed  shelled  egg  in  oviduct. 
3- Ascites / water  in  body  cavity. 
4-Congestion  the  organs  lungs,  cloaca,  ova,  oviduct  and  liver  
You  can  be  differentiated  SDS  from  Calcium  tetany  by  
following: 
1-  SDS is  heart  enlargement  and  flappy  . 
2- Water  accumulation  in  air  sacs  and  abdominal  cavity. 
3- Hemorrhage   in  internal   organs. 
4- ovary  active  or  inactive. 
5- Not  respond   for  treatment  with  calcium  carbonate  and  Vit.  D3.  

Treatment: 
Potassium  administration   in drinking   water (0.62  g  pot.  
Bicarbonate  per   bird). 

Prevention: 
1- Potassium  carbonate (3.6  kg / ton ) in  feed  from onset  of  lay  to  
production  peak. 
2- Recently , 1 – 2 kg  Potassium  Magnesium  Sulphate  to  the feed,  
reduce  mortality  in  susceptible  flock. 
3- Adequate  fleshing   prior  to  photo stimulation . 
4- Slow  feed  increase in the  hen house. 
5- Increase  available  phosphorous  /  phytase  enzyme.  
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2- Calcium  tetany 
Definition:  

A faulty which caused by defect in calcium metabolism lead             
to decrease of calcium level in the blood, at  result the muscle            
contract  sharply and fails to relax , thus causing   the body  to  stiffen  
followed  by  death. 

 of  calcium  Important 
1- Skeleton  development. 
2- Egg  shell  formation 
3- Absorption  of  Vit. B12. 
4- Muscle  contraction. 
5- Nerve  transmission. 
6-  Activate  various  enzymes.  
7- Low  Ca2+  concentration  in  the  blood  stream  lead   to: 
a) Cause rickets  in  young  chicken. 
b) Cage  layer  fatigue  in  young  layer. 
c) Osteomalacia   in  old  layer. 
d) Calcium   tetany  in  broiler  breeder.   

Synonyms : 
Hypocalcemia, Dystocia , Paralysis, Cage layer fatigue.  

The  factors  which  lead  to  hypocalcamia: 
1) Genetics  (highly  production). 
2) Early  production (20 – 22 weeks  age). 
3) Lack  of  flock  uniformity. 
4) Heat  stress. 

Clinical  signs:  
1) Early  production prior  to  peak  lay. 
2) Lethargy, tremors, panting. 
3) Cyanosis  of  combs . 
4) Down, extend  beak – wards  head  pointing. 
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5)  Paralysis  and  death (usually  after  mid  night). 
6) Asphyxia. 
7) Affected  female  more than  male. 
8) Mortality  up  to 1-2 % / week   for  1-2 weeks. 

P.M. lesions: 
1- Haemolytic  ovary. 
2- Congested  of  the  lungs and  cyanosis  of  combs. 
3- deformity  in shell  egg  caused  by  deformity  in the glands which  
responsible for  egg  shell  secretion  in the  oviduct. 

Diagnosis: 
1- Exclusion. 
2- Bacterial  culture. 
3- PCR. 

Treatment: 
1) Calcium  supplementation: 

Oyster shell / large particle  with  fine limestone  2.5- 5 g Calcium / 
hen /  day. 

2) Vit. AD3 E   and  C  in  drinking  water. 
These  treatment  should  be suspended  for 3 days  and  then  stop 3 
days, then  repeat. Severe cases  require  2- 3 weeks. 

Prevention: 
1-Management  practices. 
2- Body  weight  uniformity. 
3-Use  Vit. D3 and  Vit.  C  in drinking  water. 
4-Avoid excessive / premature  allocation of  high  calcium diet. Use 
pre-lay  diet  with  medium level in between a production diet and 
growing diet (1.4- 1.5) maintaining  breeder  on this diet until (15%) 
production  is  reached. 
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3.Fatty liver hemorrhagic  syndrome 
(FLHS) 

Definition: 
It’s a metabolic disorder characterized by a very fatty liver,     

accompanied by hemorrhages’. This condition is seen sometimes, 
particularly in hot weather,  in  older  laying  hens kept in cages.          
There is usually a drop in egg production in the affected flock.      
Death  occurs  occasionally  and is  due to massive  liver  hemorrhage.  

Causes:  
1. High energy diets to increase egg production. 
2. Excessive  consumption of  high-energy diets in birds. whose      
exercise  is  restricted  in  cages, leads  to  fattiness. This  is aggravated    
by  hot  weather.  
3. Nutritional  imbalances. 
4. High  temperature. 
5. Deficiency of nutrients that mobilize fat from the liver, such as    
choline.  
6. Stress,  toxins,  high egg production.  

Clinical  signs: 
1.This condition is seen in good-laying flocks. Most birds appear             
in  good  physical  condition. 
2.The liver is  enlarged,  pale  orange,  soft,  friable  and   easily    
fractured.   
3.Rupture of the fatty liver with hemorrhage into the abdominal         
cavity   is a common  cause  of  death  in laying  hens. 
4.There is a sudden drop in egg production, or the flock fails to           
reach a  high  peak  of  production. 
5. Hens may be overweight, with large pale combs and wattles. Body         
weight  increases  from  20 to 25%. 
6.There is usually an increase in mortality, and birds in full        
production are found dead with pale heads. Birds die specially      
following  stress, such  as hot weather, handling, transportation, or    
sudden  fear . 
7. Mortality  varies   from 2  to 10%. 
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P.M. lesions : 

1. Dead birds have large blood clots in the abdomen . Usually        
the  clots  partly  cover  the liver  and  also  originate  from  it.  
2. The  liver is enlarged,  fatty  is of  light  grayish  brown to yellow     
color, and  very  friable. 
3. There is an increased fat content. The fat content is more  than 
70%.  
4.The mortality  is between 25 to 50% which occurs due to massive  
liver  hemorrhage.  

Diagnosis:  
Flock history and postmortem findings are usually adequate for             
field  diagnosis.  

Treatment:  
1.Various nutritional supplements have been tried with mixed           
results. 
2. Addition of vitamin E, choline chloride, vitamin B 12 and instill         
in the feed has been shown to significantly improve the condition in 
some laying flocks.  

Control:  
I. Reduce energy intake, either by feed restriction, or by lowering  
the metabolizable  energy. 
2. Addition  of choline and inositol to the feed has given         
variable  results. 
3. Avoid  use  of  Moldy  feed  or feed ingredients in the poultry 
diets. 
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4.Ascites  Syndrome  and  Right  Ventricular  Failure  of  Broiler 
Chickens. 

 
Definition: 

Ascites = accumulation of clear (serous transudate) fluid in the 
abdomen. Ascites syndrome is a noninfectious, metabolic disease     
of broiler chickens and ducklings characterized by pulmonary 
hypertension, right-sided heart failure and accumulation of   
excessive fluid (transudate) in the abdomen. This is a form of 
congestive heart failure in chickens. Birds are predisposed to       
right-sided heart failure because of a muscular flap that forms       
part of  the  right  Atrioventricular  valve. 

Clinical Signs: 
1-Sudden death of previously healthy birds, usually at 3-5 weeks     
of age, in a flock with good rate of  weight  gain. 
2-Live birds are smaller than normal, don't  move, have respiratory 
distress  and a distended  abdomen.  
3-Combs  and  wattles  are  cyanotic  (pale to bluish). 

Gross lesions: 
1-Cyanotic  combs  and  wattles. 
2-The abdomen is distended by abundant clear, yellow fluid and  
fibrin. 
3-Fibrin  clots  often  surround  the liver, which  is  small. 
4-Do not  confuse  with  chronic  respiratory  disease. 
5-Lungs  are dark  red  and  wet (edema).  
6-The pericardial sac can be filled with clear fluid (hydro pericardium).  
7-The right ventricle is dilated with thin, flaccid wall and there          
can be degeneration of the of the right atrioventricular valves as 
evidenced  by  firm, white  nodules (endocardiosis).  
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8-The right ventricle is predisposed to failure because of a septal    
valve that is composed entirely of cardiac muscle rather than fibrous 
connective tissue. 
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Predisposing factors: 

1- Broiler chickens that are bred for high feed efficiency with  
rapid  rate  of  growth  and  muscle  development . 

2- Broiler chickens have lower ratio of total lung volume :body 
weight compared to ancestor (Red Jungle Fowl) or white 
leghorn chicken. 

3- Continuous availability (ad libitum) of high energy and high 
quality feeds typical of grower ration. 

Prevention: 
1- Decrease energy  level  in feed  to slow  down  growth  rate. 
2- Try limiting  feed during the grow-out or turning off house 

lights at  night.  
3- The birds should be acclimated to dark-out periods at an early 

age to minimize panic. 
4- If mortality is >1-2% from ascites look for other complicating 

factors such as high sodium levels in feed or water,  vitamin E 
or selenium deficiency, respiratory infection, Furazolidone or 
coal tar toxicity, Maintain good air quality with adequate 
ventilation, especially  during  winter. 
 

 
Ascites Syndrome:  Broiler chicken with abundant clear fluid distending the abdomen 
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5.Urolithiasis 
 

Definition: 
This condition characterized by present gout in the kidneys and          

others abdominal organs with marked reduction in the size of one or both      
kidneys (atrophy) and distended  ureters, often containing calculi  (uroliths).       
In recent years, outbreaks of mortality in the laying hens has been caused         
by  urolithiasis. Urinary  calculi  may  cause sudden death   by  plugging  
ureters.  

Causes : 
1. Kidney damage. 
2. Excess dietary calcium, particularly if associated with low available      
dietary  phosphorus  fed  to  growers.  
3. Infection  with  infectious  bronchitis  virus (nephrotropic  strains). 
4. Water  deprivation.  
5. Certain mycotoxins which damage kidneys, such as Ochratoxin.  

Clinical signs and lesions:  
1. Mortality in affected flocks may exceed 20% for several months. In 

severe cases, it may exceed 50%. 
2. Laying hens die suddenly and may be in good condition and in full      

lay. 
3. Reduced in the muscle mass, Pale combs and  present white pasty 

material on  feathers  surrounding  cloaca.  
4. Decreased  in egg  production. 
5. Atrophied  kidneys  and  dilated  ureters  , often  accompanied  by  diffuse 

visceral  urate  deposits. The dilated ureters often contain white    
irregular urinary calculi. These calculi are composed of compact     
masses  to  fine  crystals  of  calcium  or  sodium  salts. 

Microscopic lesions include:  
1. Dilated  ureters  branches  and  tubules. 
2. Tubular  degeneration and  loss  of  tubules. 
3. Cellular  casts,  urate  crystals  and  varying  degrees  of  fibrosis. 
4. Minor  focal  cortical  tubular  necrosis. 
5. Some  eosinophilic  globules in glomeruli and interstitial infiltration        
of  heterophils  and  lymphocytes. 
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Diagnosis: 
1. Clinical signs and lesions.   
2. Feed  analysis  and   testing  for  infectious  bronchitis  viruses  should       

be  standard  in  cases  of  urolithiasis. 
3. Urolithiasis can be diagnosed from the typical  post mortem            

finding  of  renal  gout  (kidney gout).  
 

Treatment:  
Dietary acidification with Ammonium chloride, Ammonium sulphate,                 
or methionine decreases incidence of urinary calculi and improves    
condition of the kidneys. However, use of ammonia chloride is not               
a practical treatment because it causes increased water consumption,       
urine  flow, and  feces  moisture.  

Control:  
1. Ensure  availability  of  adequate  water.  
2. Control  mycotoxicosis  by  adding  toxin  binders  in the feed. 

Prevention:  
Urolithiasis is prevented by feeding a correctly balanced diet,          
providing  adequate water for chickens and preventing infectious     
bronchitis  through  a combination  of   vaccination  and  biosecurity. 
 

 
6.Gout 

 
Definition: 

Uric acid is produced in the liver and is the end product of         
nitrogen metabolism in birds .Consequently, birds can develop gout    
secondary to an accumulation of urates. It is not a disease entity but a    
clinical sign of severe renal dysfunction that causes hyperuricemia and 
accumulation of urates in tissues of birds. There are two different     
syndromes that differ in etiology, morphology and pathogenesis. The two 
forms are visceral gout and articular gout. 

Causes: 
1. High protein  in  the diet. 
2. Vitamin A  deficiency. 
3. High salt/  calcium  level  in  the feed. 
4. Fungal  toxins  in the feed. 
5. Diseases  of  kidney. 
6. Infectious  causes  like IB, Reo viral infection. 
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Susceptibility: 
All species of  birds infected by gout infection. 
 

There are two  different  syndromes  that  differ in etiology, morphology and  
pathogenesis.  The  two  forms  are  visceral  and  articular  gout . 

A. Visceral Gout: 
Causes: 
The  condition  is  due  to a failure  of  urinary excretion, which can be as a 
result of: 
1. Obstruction of  ureters. 
2. Dehydration – most  common  cause. 
3. Renal damage – kidney necrosis. 
4. Vitamin A deficiency. 
5. Secondary  to  urolithiasis. 
6. Treatment  with  sodium bicarbonate. 
 
Clinical  signs  and  lesions: 
The urate deposits appear as white chalky coating. Kidney swollen,         
mottled  and  grayish.  
 
Microscopically: 
The viscera they are observed blue or pink amorphous material or  as  
feathery  crystals  or  basophilic  spherical  masses in  tissues. 
 
Diagnosis: 

This form gout characterized by precipitation of urates in the        
kidneys and serous surfaces of  the liver, heart, mesenteries, air sacs                  
or peritoneum. In severe cases surfaces of muscles and synovial                    
sheaths of   tendons and joints are affected. Precipitation  of  urates can         
occur  within  the  liver, spleen  and  other  organs. 
 
Treatment: 
Correcting the cause of the renal damage will prevent other birds from  
developing  gout. 
Prevention: 
Visceral gout is prevented by feeding a correctly balanced diet  and  
providing  adequate  water  for chickens. 
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B. Articular Gout: 

Causes: 
1.This form is generally restricted to individual birds and may be due to 
genetic  defects  in metabolism of  uric acid. 
2. It may be a result of  feeding high protein diets, which result  in excess  
uric acid  production. 
3. Affected  chickens  have  a defect in kidney tubular secretion of   uric  
acid. 
Clinical  signs  and   lesions: 

Affected birds have shifting lameness and an inability to bend           
the toes. The disease is characterized by tophi - deposits of urates             
around joints, especially the feet (confused with bumble foot). Joints are 
enlarged and feet are deformed. In chronic cases, urate precipitation is          
found on  the comb, wattles, trachea  and other  areas. 

 
Diagnosis:  
On opening the joints, periarticular tissue is white due to urate                  
deposition,  and  semifluid  deposits  of  urates  are  seen. 
 
Differential diagnosis: 
This form of gout has to be differentiated from other diseases causing       
joint and skin swellings and abscesses, such as bumble foot, lymphoid 
leukosis (osteopetrosis), infectious tenosynovitis, Mycoplasma  synoviae,  
Staphylococcosus. 
 
Treatment: 
There is no treatment  for this condition although providing a lower              
protein  diet  may  be helpful. 
 
Prevention: 
Provide a lower protein diet, especially  for males. 

 

 

 

 

 

  


