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     This study was carried out on twelve Holstein dairy cows. Five cows were clinically healthy and 
considered as control; three cows with left displacement of abomasum (LDA) and four cows with 
right displacement of abomasum (LDA). Diagnosis of DA based on clinical examinations and 
confirmed by ultrasonography. The Hb, PCV%, total leucocytic count, neutrophils and abomasal 
fluid pH were significantly increased (P<0.05) in RDA compared to control. Serum biochemical 
analysis showed significant reductions of sodium, potassium, chloride and calcium in LDA and 
RDA and significant increases (P < 0.05) in glucose and total proteins in RDA compared to the 
control. Moreover, there were significant increases (P<0.001) in ALT, AST, LDH, CPK, urea and 
creatinine in LDA and RDA compared to control. In conclusion, abomasal displacement produces 
alterations in the clinical, hematological and biochemical picture compared to control healthy cow 
and these alterations may vary according to the type of displacement.  

 

 
     Abomasal diseases of dairy cattle are mostly 
associated with stress conditions, nutritional 
disorders and metabolic disturbances. These 
diseases include LDA, RDA, abomasal volvulus 
(AV), abomasal ulcer and abomasal impaction 
(Schuch, 1993). Abomasal displacement is one 
of the several conditions that cause post-calving 
digestive upset and may lead to perplexity in 
diagnosis of digestive and metabolic diseases in 
cattle (Constable et al., 1992 b). 
     Abomasal displacement in cattle is a 
worldwide disease. It is seen most commonly 
with higher frequency in regions with intensive 
cattle breeding and husbandry (Jubb et al., 1991; 
Pehrson and Shaver, 1992). The disease has a 
high economic importance in Egyptian industry. 
After non-surgical correction of the displaced 
abomasum, the production can be disappointing 
as it may result in culling of the cow. The total 
estimated economic loss of a case of DA is 
between US $250 to $450 (Bartlett et al., 1995). 
Geishauser et al. (2000) have calculated the 
annual loss in North America due to DA as up to 
220 million dollar. 
     A number of factors have been implicated in 
the etiology of abomasal displacement. The 
primary causative factor in abomasal display-
cement appears to be atony or hypotony of the 
abomasum (Breukink and de Ruyter, 1976). 
Dairy cattle with high milk production and being 
fed large quantities of grain, where exercise is 
limited may have abomasal atony. Other  
 

 
contributing factors decreasing abomasal 
motility include metabolic disorders 
(hypocalcemia and ketosis), concurrent diseases 
(such as mastitis and metritis), changes of intra-
abdominal organs (especially in late pregnancy) 
and genetic predisposition (Rober-tson, 1968; 
Delgado-Lecaroz et al., 2000; Radostits et al., 
2000). Sudden change in the feed before calving, 
in preparation for lactation promotes abomasal 
displacement and induces improper adjustment 
of flora and fauna (Dirsken et al., 1962).  
     A sudden onset of ruminal stasis, lack of 
appetite and fall in milk yield may be observed 
in abomasal displacement and could be also 
characteristic of acute intestinal obstruction 
(Sack, 1968). However, in abomasal 
displacement, the accumulation of gas in the 
abomasum results in a tympanic, resonant, high-
toned ping (Breukink and Kroneman, 1963). The 
LDA occurs more frequently than RDA in cows 
and ketosis is frequently seen concurrently with 
LDA than RDA (Constable et al., 1992 a). 
     LDA is characterized by partial or complete 
displacement of the dilated abomasum between 
the rumen and left abdominal wall (Dirksen, 
1962). A high incidence usually occurs in the 
period from 3-6 weeks after calving (Constable 
et al., 1991). In addition, there is a high 
incidence of LDA in winter due to higher 
frequency of calving and inactivity (Martin, 
1972).  
     It is possible that the clinical LDA resolves  
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spontaneously without medical or surgical  
interference and these cases are called floaters 
(Van Winden et al., 2003). However, in this 
paper, there were persistence cases of LDA and 
RDA that required veterinary intervention.  
     Therefore, this study aimed at determination 
of clinical, hematological and biochemical 
changes as well as the abomasal fluid pH 
changes in cows suffering from signs of 
abomasal displacement after confirmation of the 
diagnosis by Ultrasonographic examination.  

Materials and methods 
Animals. A total number of twelve Holstein 
dairy cows from a private farm at El-Khatatba, 
Egypt were used in the present study. The 
examined animals were allocated into 3 groups. 
Group I included 5 clinically healthy cows and 
considered as control. Group II included 3 cows 
with clinical findings of left abomasal 
displacement that was confirmed by 
ultrasonography. Group III included 4 cows with 
clinical findings of right abomasal displacement. 
Clinical examination. Clinical examinations 
included inspection and recording of respiratory 
and pulse rates and body temperature. In 
addition, percussion and auscultation at the left 
or right rib cage were conducted (Kelly, 1984).  
Collection of abomasal fluid for pH 
determination. Paracentesis of the displaced 
abomasum as well as the normal abomasum was 
carried out using a 16-gague needle to determine 
the pH of the aspirated fluid (Schuch, 1993).  
Urinalysis. Urine samples from all examined 
cows were collected for qualitative 
determination of pH, protein, glucose, ketone 
bodies, bilirubin and detection of blood and 
hemoglobin by comber test strips supplied by 
Boehringer Mannheim, Germany.  
Hemato-biochemical Analysis. Two blood 
samples were collected from jugular vein of 
examined animals. The first sample was 
heparinized blood for determination of RBCs 
count, Hb concentration, PCV% and WBCs 
count according to Sastry (1985). The second 
blood sample was collected without 
anticoagulant, left to clot and non-hemolysed 
serum was obtained. Commercially available 
diagnostic kits were used for colorimetric 
determination of serum calcium (Glinder and 
King, 1972), sodium and potassium (Henry et 
al., 1974), chloride (Feldkemp, 1979), glucose 
(Lott, 1975), total proteins (Doumas et al., 
1981), urea (Faweet and Scott, 1960), creatinine 
(Young, 1990), AST and ALT (Reitman and 
Frankel, 1957) ,  LDH  ( Tietz,  1986)  and  CPK  

(Rec, 1977).  
Ultrasonographic examination of abomasum. 
Sonoghraphic examination was performed by 
using a 3.5 MHz linear transducer as previously 
described (Braun et al., 1997).  
Statistical analysis. All results were 
described as means ± standard error (SE). 
All pairwise multiple comparisons of mean 
values of cattle with LDA, RDA and control 
were analyzed using one-way analysis of 
variance (ANOVA) followed by Holm-Sidak 
method as post hoc test using SigmaStat 
software (version 3.1, SPSS, Chicago, IL, 
USA) according to (Gelfert et al., 2006). 
Values were significantly different from 
control at P < 0.05 or P < 0.001.  

Results 
Clinical picture. Cases with LDA were 
diagnosed 21 day post parturient while cases 
with RDA were diagnosed on the 25th day 
post parturient (Table 1).The rectal 
temperature was o significantly affected by 
the AD (P = 0.529) but the Diseased the 
respiratory and pulse rates were significantly 
increase in RDA only (p =0.001, 0.025, 
respectively). Ruminal movement was 
reduced where it was 2/2min in LDA and 
1/2min in RDA compared to control 
(3/2min) (Table 2). Clinical examination of 
diseased cows indicated dullness, poor 
appetite, sudden drop of milk yield, ketotic 
breath, scanty pasty faeces, reduction of 
rumination and distention of the left or right 
side of the abdomen according the type of 
displacement. Moreover, high pitched 
resonant pings were audible on simultaneous 
percussion and auscultation of the dorsal 
flank, especially in the cranial third of the 
paralumbar fossa in cases with LDA. While 
in the right abomasal displacement, this 
diagnostic ping sound was heard on the right 
dorsolateral aspect of the body. On rectal 
palpation, the rumen was displaced medial 
than normal in left abomasal displacement, 
while in right displacement, the distended 
abomasum was palpated rectally. The 
displacement of abomasum was confirmed 
by ultrasonographic examination. The 
abomasal wall appeared as a narrow 
echogenic line following the abdominal wall 
and muscles. Parts of   abomasal  folds  were  
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Table (1): Number of cows, mean age and mean post parturient period (in days) in the control,  LDA and 
RDA groups. 
 

Group 
 

Control LDA RDA 
Number of cows  5 3 4 
Mean age ± SE (years) 5.86 ± 1.59 4.3 ± 1.8  5.50 ± 2.7 
Mean post parturient time ± SE (day) 16.5 ± 5.22 21.3 ± 4.65 25.5 ± 7.22 

 

Table 2: Clinical picture of control cows and those with LDA and RDA. 
 

Group 
 

Control LDA RDA 
P value 

 
Body temperature °C 37.8 ± 0.7 36.8 ± 0.5 37.2 ± 0.4 0.529 
Respiratory rate / min. 37.5 ± 0.6a 39.7 ± 0.8ab 42.5 ± 0.7b 0.001 
Pulse rate / min. 72.6 ± 1.5a 78.5 ± 2.7ab 81.0 ± 1.9b 0.025 
Ruminal movement 3 / 2 min 2 / 2 min 1 / 2 min  

Different superscripts of the same row indicate significant difference at P < 0.05. 

Table (3): Urine analysis and abomasal fluid pH of control cows and those with LDA and RDA. 

Group Groups 
Parameters Control LDA RDA 
pH 8.3 ± 0.3a 6.5 ± 0. 2b 6 ± 0.2b 

Protein - ve - ve - ve 
Glucose - ve - ve - ve 
Ketone bodies - ve +++ ve +++ ve 
Blood - ve - ve - ve 
Hemoglobin - ve - ve - ve 
Bilirubin  - ve - ve - ve 
Abomasal fluid pH 2.2 ± 0.3b 4.0 ± 0.2b 4.8 ± 0.2b 

     Different superscripts of the same row indicate significant difference at P < 0.05. 

Table (4): Hematological and serum biochemical changes control cows and those with LDA and RDA. 

Control 
(n = 5) 

LDA 
(n=3) 

RDA 
(n=4) Groups 

Variables   Mean  SE Mean  SE Mean  SE 

P value 

RBCs (x1012/L) 7.2  0.5 7.5  3.60 7.8  3.41 0.984 

Hemoglobin (gm/dl) 90.76  2. 28a 100.4  4. 16ab 107  4. 60b 0.029 

PCV (L/L) 0.346  0.01a 0.38 0.01b 0.43 0.01c 0.001 

WBCs  (x1012/L) 10.8  0.5a 10.2  0.6a 15.5 0.5 b <0.001 

Neutrophils (x109/L) 3.2  0.6a 3.8 0.4a 8.5 0.5 b <0.001 
Lymphocytes (x109/L) 4.8   0.3a 4.3  0.6a 5.9 0.6a 0.124 

Monocytes (x109/L) 0.5  0.1a 0.5 0.2a 0.4 0.1a 0.811 

Sodium (mmol/L) 142.5  1.4a 132.0  1.75b 131.3  1.91b 0.001 

Potassium (mmol/L) 4.6  0.2a 3.5  0.17b 3.2  0.091b <0.001 

Chloride (mmol/L) 99.2  3.0 a 78.0   1.1 b 75.0  1.5 b <0.001 

Calcium (mmol/L) 4.9  0.05 a 1.83 0.1 b 1.7 0.05 b <0.001 

Glucose (mmol/L) 2.2 0.38 a 3.82 0.34 b 4.85 0.31 b 0.001 

Total proteins (g/L) 72 2 a 75  4.1 a 88  3 b 0.006 

ALT (IU/L) 20.1  0.91 a 31.04  0.62  b 33.3  0.83 b <0.001 

 AST ( IU/L) 45.2  0.64 a 73.02  6.41 b 78.00  0.58 b <0.001 

LDH (IU/L) 44.3  7.81a 495.2  8.21b 480.7  9.52b <0.001 

CPK (IU/L) 64.31  0.81a 95.20  3.81b 88.5  4.71c <0.001 

Urea (mmol/L) 33.93  3.48a 86.3 6.99b 91.79 7.93b <0.001 

Creatinine (mmol/L) 130.8 2.74a 181.22 6.27b 185.64 4.42b <0.001 
 

Different superscripts of the same row indicate significant difference 
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visible as elongated, echogenic sickle-
shaped structures. Slow movement of feed 
within the abomasum was also visualized. In 
LDA, the abomasum was visualized between 
the left abdominal wall and the rumen. In 
other cases of LDA, the abomasal gas cap 
was not visible because of the reverberation 
artifacts at the abomasal surface. In RDA, the 
liver was displaced medially from the right 
abdominal wall. 
Urinalysis. Urinalysis demonstrated a significant 
reduction in pH value (<0.001) in cows with 
LDA and LDA compared to control.  Ketone 
bodies were also increased in urine of cows with 
LDA and LDA compared to control (Table 3). 
Abomasal fluid pH. Measuring abomasal fluid 
pH showed a significant increase (P < 0.001) in 
pH value in cases of LDA and RDA compared to 
control (Table 3). 
Hematological changes. A significant incr-
ease of Hb concentration, PCV%, leucocytic 
count and neutrophil count was detected in 
cows with RDA compared to control. 
However, cows with LDA showed a 
significant increase in the PCV% only 
compared to control. In addition, a 
significant increase in the PCV% and WBCs 
count was detected in cows with RDA 
compared to LDA. On the other hand, no 
significant change of RBCs, lymphocyte and 
monocyte was detected among the three 
groups (Table 4).  
Serum biochemical changes. There was a 
significant decrease (P < 0.001) of serum 
sodium, potassium, chloride, calcium in cows 
with LDA and RDA compared to control and a 
significant increase (P < 0.05) in glucose and 
serum total proteins in cows with RDA 
compared to control. On the other hand, there 
was a significant increase (P < 0.001) in lactate 
dehydrogenase, creatine phosphokinase, alanine 
aminotransferase aspartate aminotransferase 
(AST), urea and creatinine in cows with LDA 
and RDA compared to control. Additionally, 
both serum total proteins and CPK were 
significantly increased in cows with RDA 
compred to cows with LDA (Table 4). 

Discussion 
     Abomasal displacement is among the most 
commonly encountered disease in dairy 
veterinary practice (Delgado-Lecaroz et al., 
2000). Cases with abomasal displacement were 
recorded within the period from 21 to 25 days 

after parturition, which was similar to those 
recorded by (Constable et al., 1991; Zadnik, 
2003b). The occurrence of AD during this period 
may be related to the feeding behavior. In 
addition to a change in amount of feed, the 
composition of ration is also changed for 
postpartum dairy cows. In the dry period the diet 
consists mainly of roughage, while after calving 
the ration is rich in concentrates (Van Winden et 
al., 2003). A diet containing concentrates 
compared with a ration of only roughage resulted 
in a reduced myoelectrical activity of the 
abomasum in sheep (Lester and Bolton, 1994).     
     Diseased cows were afebrile with increased 
pulse and respiratory rates. These findings 
conform to those of Goetze and Müller (1990). 
On the other hand, the ruminal movements were 
reduced in cows with LDA and RDA. Several 
explanations were proposed to elucidate the 
relationship between rumen movement and the 
AD. It is known that the only pathway of 
diminishing rumen volume is via a drain towards 
the abomasum, which leads to a distension of the 
abomasal wall (Martens, 2000). When the 
abomasal wall is stretched too much, as in 
displacement, this can lead to reduction of 
motility via the vagus nerve (Geishauser et al., 
1998b). Moreover, general, rumen activity 
declines during a moderate hypocalcemia 
(Jorgensen et al., 1998) that usually occurs with 
AD and consider a risk factor for its occurrence. 
     Clinical examination of diseased cows 
indicated dullness, poor appetite, sudden drop of 
milk yield, ketotic breath, scant pasty faeces, 
reduction of rumination and distention of the left 
or right side of the abdomen according to the 
type of displacement. Moreover, high pitched 
resonant pings were audible on simultaneous 
percussion and auscultation of the dorsal flank, 
especially in the cranial third of the paralumbar 
fossa in cases with LDA and on the right 
dorsolateral aspect of the body in cases with 
RDA. On rectal palpation, the rumen was 
displaced medial than normal in left abomasal 
displacement, while in right displacement, the 
distended abomasum was palpated rectally. All 
these clinical findings were nearly similar to 
those recorded by Buchanan et al., (1991) and 
Jubb et al., (1991). The cows with displacement 
defecate less frequently and the feces usually 
scanty (Radostits et al., 2007) because emptying 
of the content from the organ is obstructed 
(Zadnik et al., 2003a).  
     Urine examination indicated ketonuria and 
aciduria. Similar result was demonstrated by 
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Latimer and Mahaffey, (2003). This paradoxical 
aciduria could be attributed to excretion of 
hydrogen ions and retention of sodium in the 
face of hypokalemia (Anderson, 1980). The 
ketonuria occurred in abomasal displacement 
could be primary and caused by the 
hypoglycemia that occurs peripartum and 
considered as a risk factor for abomasal 
displacement (Rohrbach et al., 1999) or may be 
secondary to abomasal displacement (Itoh et al., 
1998). 
     Measuring abomasal fluid pH demonstrated a 
significant increase in pH value in cases of LDA 
and RDA compared to control. Several theories 
are proposed to explain the elevation of 
abomasal fluid pH. First, when fluid of the 
rumen is transported to the abomasum and not 
mixed with the acid of the abomasal contents due 
to decreased motility of the abomasum, the pH 
will rise. (Svendsen, 1969). The elevation in pH 
may allow the microbes in the fluid to produce 
methane and carbon dioxide, which are the main 
components of gas in a displaced abomasum 
(Mackie et al., 1992). Finally, the cause of the 
elevation in pH in the abomasal fluid could be 
due to malabsorption of bicarbonate in the 
omasum. In a healthy ruminant, the omasum 
absorbs bicarbonate and other buffers such as 
phosphates. When the omasum does not function 
properly, the buffering capacity of the contents 
entering the abomasum will be higher, resulting 
in higher pH values in the abomasal fluid 
(Engelhardt and Hauffe, 1975). The rise in pH of 
abomasal contents can play an important role in 
the etiology of abomasal displacement in dairy 
cows due to continued fermentation with a poor 
motility of abomasum (Van Winden et al., 
2002). 
     Blood picture in cows with abomasal 
displacement indicated a significant increase of 
PCV% and Hb concentration, which could be 
attributed to hemoconcentration and dehydration 
(Jubb et al., 1991 and Rohn et al., 2004). The 
hemoconcentration and dehydration are 
associated with insufficient abomasal emptying 
due to duodenal-abomasal reflux in addition to 
decreased food and water intake (Ward et al., 
1994; Geishauser and Seeh, 1996). Not only 
does hemoconcentration produce elevation in 
hematocrite value but also rises the total serum 
proteins as demonstrated by our result.  The 
leucocytosis and neutrophilia observed in RDA 
might be an immunological response to the 
endotoxemia and abomasitis that occurs  
 

secondary to RDA (Zadnik, 2003b). 
     Serum biochemical changes in cows with AD 
revealed a significant decrease of serum sodium, 
potassium, chloride, calcium with significant 
increase in glucose, serum total proteins, urea, 
creatinine, lactic dehydrogenase, creatine 
phosphokinase, alanine aminotransferase and 
aspartate aminotransferase (AST). These results 
were agreeable with those of O’Zkank and 
Poulsen, (1986) and Zadnik, (2003b). Metabolic 
alkalosis with hypochloremia and hypokalemia 
associated with abomasal displacement could be 
attributed to abomasal atony, continued secretion 
of hydrochloric acid into the abomasum and 
impairment of flow into the duodenum 
(Svendsen, 1969). In addition, without 
stimulation by the passage of ingesta, the 
duodenum does not secrete pancreatic HCO3-, 
creating a relative increase in HCO3- and 
producing metabolic alkalosis (Cunningham, 
2002). The significant reduction of sodium 
electrolyte in cases of LDA and RDA could 
result from the metabolic acid-base imbalance 
due to duedeno-abomasal reflux and 
endotoxemia (Geishauser and Seeh, 1996; 
Ohtsuka, 1997). Our results demonstrated a 
significant reduction in calcium in cows with 
LDA and RDA. Similar results were reported by 
Delgado-lecaroz et al., (2000) and Zadnik, 
(2003b). The puerperal hypocalcemia represents 
a significant risk factor for development of AD 
in cows (Houe et al., 2001).  
      The significant increase of serum ALT and 
AST suggested a disturbance in liver function 
(Voros and Karsai, 1987; Lenz, 1993) that could 
be attributed to hepatic lipidosis, endotoxemia 
and hepatocyte damage (Zadnik, 2003b). The 
significant increases of the activities of lactate 
dehydrogenase (LDH) and creatinine 
phosphokinase (CPK) enzymes might be 
attributed to affection of liver (LDH) and 
affection of heart and skeletal muscles (CPK) 
associated with the muscular exertion and 
excitement occurring during displacement. The 
significant increase in serum urea and creatinine 
is usually attributed to dehydration and 
decreased renal blood flow (renal ischemia) 
(Anderson, 1980). 
     Our result demonstrated a significant increase 
in the blood glucose level in cows with displaced 
abomasum, a result that conforms to that of 
Zadnik (2003b). It has been found that cows with 
AD have often an elevated glucose and insulin  
level in the blood circulation (Muylle et al.,  
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1990; Cupere et al., 1991; Itoh et al., 1998).  
     Holtenius et al., (1998, 2000) reported 
decreased abomasal motility in cows with high 
insulin combined with high glucose levels. The 
latter situation reflects the general metabolic 
characteristic of a cow in postpartum negative 
energy balance. On the other hand, Van Winden 
et al., (2003) found low levels of insulin and 
glucose in cows that developed DA 10 days 
later. The elevated glucose and insulin levels 
found in DA cows are probably secondary to the 
disorder, whereas low glucose and insulin levels 
precede DA (Van Winden and Kuiper, 2003). 
The exact mechanism by which the abomasal 
displacement, specially the right-sided type leads 
to hyperglycemia is unknown. However, Zadnik 
(2003b) reported that hyperglycemia may be 
associated with impaired outflow of pancreatic 
juice and disturbed blood circulation in the 
pancreatic parenchyma because of changes in the 
duodenal and omental position that occur during 
dislocation of abomasum. Whether or not AD 
produces changes in glucose concentration, 
Geishauser et al., (1998b) favoring the opinion 
that glucose concentration does not have 
diagnostic significance for dislocation of 
abomasum. 

Conclusion 
      On the basis of our results and literature, it is 
concluded that abomasal displacement is more 
expected from the 21st day after parturition and 
usually associated with hemoconcentration, 
electrolyte imbalance and disturbances in liver 
and hepatic function. Subclinical hypocalcemia 
and hyperglycemia are also associated with 
abomasal displacement. Therefore it is 
recommended to pay special attention to dairy 
cows starting from the 3rd week postpartum by 
maintaining of the energy balance, electrolyte 
balance and calcium homeostasis.   
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. 

 NOإزا ST UVWXY UZ[راW]^_ا U`  مb[ا cرdeو NgdhOdhi[ء اWhkhl[ا cرdm[ا U` اتohpYو Nhlhqhrات إآohpY  
omT U` cbXkr[  

Nkhrv إآWًhlhqhr و�Y إWiZuره� N�^W� Nudk�T، ���� أ^[Wر  ST ا_^[Wر ا]�d]�k~ ��qT ShZ{ أ^[Wر ykY١٨ هcw ا]bراbu Uru Nvد      
dVWXgا ST إزاo�g NOى ]cbXkr و أر^�X أ^[Wر dVWXgا ST إزاUqkg NO ]cbXkr و�h��Y �Y إزاNO ا]�go� Su cbXk ا]��� ا�آUlhqhr وا]wي 

i�V U` N�d�rT Nh�WmOإ  cدWgذ bو� Wkآ ،NhYde قd�[ت اW�dk[W^ ���[W^  cbhآ�Y �Y NkاآoZk[ا Wg��[ار اb]Tو Sh^dr�dkh�[ا N)PCV (
 cbXk[ا�� اdv U` Shرو�bh�[ت اWVdgأ �hآoYو �h`وoZhq[ا Wg�~ ء وW�hi[م اb[ات اoد آbuو)pH(  Uqkg NOإزا ST UVWXY UZ[راW]^_ا U`

cbXkr[  WYdi[وا �gدdm[ا U` N�d�rT Nh�WmOإ  cدWgذ ��O�T �Y Wkآ N�^W�[ا Nudk�k[W^ �VرW]T UVWXY  UZ[راW]^_م اohv U` bgرdrl[وا �hv
 ST UVWXY  UZ[راW]^_م اohv U` U[Wkا�� ShYوoi[ز واdآdr�[ا U` N�d�rT Nh�WmOإ  cدWgذ bو� Wkآ cbXkr[  ىo�g أو Uqkg NOإزا ST

 ST آ� U` cohiآ Nh�WmOإ  cدWgذ bو� Wkآ ،N�^W�[ا Nudk�k[W^ �ًVرW]T cbXkr[ Uqkg NOإزا)ALT, AST, LDH, CPK,(  ShqhYWgol[وا
وا]dhرohv U`  Wgم ا_^[Wرا]ST UVWXY  UZ إزاUqkg NO  او o�gى ]T cbXkr[WرW^ �ًV]Nudk�k ا]�N�^W و^U[WZ[W `[�Y b ا��Zvص إ]U أن 

Nudk�k[W^ �ًVرW]T  مb[ا cرdeو NgdhOdhi[ا Nh�Whkhl[ا cرdm[ا U` اتohpYو Nhlhqhrات إآohpY U[دى إ g cbXk[ا NOإزا cwوه N�^W�[ا 
NOع ا�زاdV ¢�O Uru £rZ�Y اتohpZ[ا.  
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