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ABSTRACT

------------------------------------------------------------------------------------------------------------
The study was conducted to get an idea on the biochemical value of some selected parameter in serum. The study was targeted to compare some values in serum between laying & nonlaying quail. It has been found that the average calcium & phosphorus level in serum was lower in laying quail than in nonlaying quail. The study found that the average level of glucose, total protein, albumin, calcium & phosphorus in serum of laying quail was 20.56mg/dL, 36.54g/L, 8.67g/L, 15.94mg/dL, 8.17mg/dL respectively. On the other hand those values in nonlaying quail were 19.17mg/dL, 39.23g/L, 12.69g/L, 14.18mg/dL, 6.74mg/dL of serum respectively.
------------------------------------------------------------------------------------------------------------
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CHAPTER-I

1. INTRODUCTION

The Coturnix coturnix or common quail are birds originating from Asia, Africa & Europe. Species or subspecies of the genus native to all continents except the Americas. One of the domesticated subspecies, Coturnix coturnix japonica, is called Japanese quail (Faqi et al.,1997).

The first written records of domesticated quail in Japan date from the twelfth century. These birds were initially developed for song. It is claimed that a Japanese Emperor obtained relief from tuberculosis after eating quail meat, and this led to selection of domestic quail for meat and egg production in Japan in the latter part of the nineteenth century. By 1910, the Japanese quail in Japan were widely cultured for their meat and eggs. Between 1910 and 1941, the population of Japanese quail increased rapidly in Japan especially in the Tokyo, Mishima, Nagoya, Gifu and Toyohashi areas. This period also represented a time of imperial expansion in Japanese history and domesticated Japanese quail were established in Korea, China, Taiwan and Hong Kong, and later on spread to Southeast Asia (Faqi et al.,1997).
Japanese quail are hardy birds that thrive in small cages and are inexpensive to keep. They are affected by common poultry diseases but are fairly disease resistant. Japanese quail mature in about 6 weeks and are usually in full egg production by 50 days of age. With proper care, hens should lay 200 eggs in their first year of lay. Life expectancy is only 2 to 2½ years. If the birds have not been subjected to genetic selection for bodyweight, the adult male quail will weigh about 100–140 g, while the females are slightly heavier, weighing from 120–160 g. 
The females are characterized by light tan feathers with black speckling on the throat and upper breast. The males have rusty brown throat and breast feathers. Males also have a cloacal gland, a bulbous structure on the upper edge of the vent that secretes a white, foamy material. This unique gland can be used to assess the reproductive fitness of the males. (Primefacts,  2008)
These birds are mainly produced for their eggs & meat but are also used as laboratory animals(Fitzgerald,1969).The preference for the Japanese quail is justified by the fact that it is well adapted to laboratory conditions & possesses several advantages, such as rapid growth, early sexual maturity, high rate of egg production, easy handling of adult size & a short generation interval (Ichilic and Austin.1978)
The Japanese quail is fairly resistant to diseases, but clinical chemistry data be useful aids for diagnosis & monitoring responses in birds, which often show no clinical signs (Fudge,1997).The range of avian species for which reference values are published is mostly limited to racing pigeons,to the most common psittacine species & to peregrine falcons(Lumeij, 1994).for those species used as poultry, blood chemistry was established to some extent for quail (Faqi et al.,1997), chicken (Ross et al.,1976,1978), duck, turkey & Ostrich  (Verstappen et al., 2002).
Objective:

The aim of the present paper was to compare the  physiological reference values for serum chemistry parameters of laying quail & nonlaying quail.
CHAPTER-II
2. REVIEW OF LITERATURE
Lori L. Johnson, Calvin G. Beames,  and Charles V. Maxwell (1986) reported that eighty adult male Japanese quail were randomly allotted to four dietary treatments consisting of two sources of protein and two levels of calcium in a 2 x 2 factorial designed experiment. Cholesterol was added at a level of 0.5% to all diets. The birds were sacrificed at the end of an eight-week feeding period. Plasma total cholesterol increased significantly in all groups, and casein was more hypercholesterolemic than was soy protein. Dietary calcium has a hypocholesterolemic effect; this effect was greater for birds feeding on diets with casein as the protein source. Plasma HDL cholesterol levels did not differ significantly between groups.
O. Özbey, et al. (2004) observed that the higher temperature increased some of the blood serum values such as glucose, Na, triglyceride (P<0.05), cholesterol (P<0.01) and uric acid (P<0.001) levels but reduced the blood serum protein (P<0.01), albumin (P<0.001), P (P<0.05), K (P<0.01) and ALP (P<0.05) levels. Even if the higher temperature has led a decrease in the egg productivity in all ages during the trial period, the difference that was observed in all ages except the seventh week was found important (P<0.05). The values of the egg weight in both control and trial groups were found as 10.53 and 9.93 (P<0.01); the values of eggshell thickness as 0.23 and 0.20 mm (P<0.001).
I.M. Abaza, W. Ezzat, M.S. Shoeib, A.A. El- Zaiat and I.I. Hassan (2009) reported that dietary copper sulfate supplementation reduced serum tri-glycerides, total cholesterol and low density lipoprotein cholesterol, but increased serum high density lipoprotein cholesterol. The best value of economic efficiency was recorded with laying quail hens fed 18% protein with 100 mg copper sulfate /kg diet compared with other treatment groups.  
K. Sahin, M. O. Smith, M. Onderci, N. Sahin, M. F. Gursu, and O. Kucuk (2005) reported that two sources of zinc [ZnSO4_H2O or ZnPicolinate (ZnPic)] supplementation were evaluated for their effects on performance, carcass weight, levels of malondialdehyde and vitamins C, E, A in Japanese quail. A linear increase in feed intake (P = 0.01) and BW (P = 0.01), and improvement in feed efficiency (P = 0.01) and carcass weight (P ≤ 0.05) were found in zinc-supplemented quail reared under heat-stress conditions. Serum vitamin C (P = 0.04), E (P = 0.05), and cholesterol (P = 0.01) concentrations increased linearly.
S. Nazifi and K. Asasi (2001) reported the effects of feeding furazolidone on hematological and serum biochemical parameters of blood of quail & found the concentration of cholesterol, uric acid, inorganic phosphorus and the activity of aspartate aminotransferase (AST), lactate dehydrogenase (LD) and alkaline phosphatase (ALP) significantly increased (P < 0.05). In contrast, the concentration of total protein and calcium decreased significantly (P < 0.05).
K. Deka1 and J. Borah (2008) reported that total serum protein decreased significantly in the Ascaridia galli infected groups of quails and chickens. Serum albumin level was significantly lower in all the infected groups of quails and chickens. Serum globulin and albumin: globulin (A:G) ratio failed to show any significant difference between control and infected groups of quails and chickens.
Mona S. Ragab (2001) reported that Insignificant effects were observed in LBW at 10 days of age . However, using fennel seeds in growing Japanese quail diets varying in their protein content with or without enzymes supplementation significantly affected LBW (P<0.01) at 17, 24, 31 and 38 days of age. Quails fed the control + fennel + KD had higher values of LBW (88.06, 130.47, 165.52 and 194.71 g, respectively) as compared with the other treatments studied at the same ages. Quails fed 18 % CP + fennel had lower LBW (74.14, 111.97, 146.50 and 178.67g, respectively) at the same ages. Concerning sex effect, females had significantly heavier LBW (P<0.01) than males at 31 and 38 days of age. Whereas, insignificant differences were observed between the two sexes at 10, 17 and 24 days of age.
T. M. M. Coenen, I. C. Enninga, D. A. Cave and J. C. M. van der Hoeven (1993) reported that  creatine kinase activities were decreased in male birds at all dose levels and in female birds at 60 and 150 mg TBTO/kg diet when compared to the controls. However, due to individual variation within groups, these decreases were not considered to be of toxicological importance. No differences in creatine kinase activities were noted among developing chicks. ASAT activities in serum were decreased with statistical significance in male birds at all dose levels. In female birds, ASAT activities were only decreased significantly for 60 mg TBTO/kg. The reduction in ASAT levels may signal decrement of liver metabolism. This hypothesis is supported by the reduction in microsomal cytochrome P-450 enzyme activities in Japanese quail of both sexes. In developing 15-day-old chicks (reproduction week 6), a tendency to decreasing ASAT values was also evident. Therefore, further investigation of a possible transfer of TBTO or its degradation products into the eggs resulting in adverse effects on chicks could be of importance, especially with regard to the embryotoxic activity of TBTO, which was 
demonstrated previously in mammals .Values for glucose, total bilirubin, total protein, albumin, and electrolyte concentrations

did not differ between treatments. 
I. Maclachlan et al. (1996) reported that As part of the avian reproductive effort, large quantities of triglyceride-rich very-low-density lipoprotein (VLDL) particles are transported by receptor-mediated endocytosis into the female germ cells. Although the oocytes are surrounded by a layer of granulosa cells harbouring high levels of active lipoprotein lipase, non-lipolysed VLDL is transported into the yolk. This is because VLDL particles from laying chickens are protected from lipolysis by apolipoprotein (apo)-VLDL-II, a potent dimeric lipoprotein lipase inhibitor.To determine whether this protection depends on dimer formation and constitutes a general mechanism to ensure high levels of yolk triglycerides for embryonic utilization in birds, we have now molecularly characterized apo-VLDL-II in the Japanese quail, a frequently used avian species.

S. E. Chen, et al. (1999) reported that Laying HP quail had generally larger circulating plasma VLDLy than either R1 or LP hens. In VLDLy particle size analysis, similar median particle diameters at individual population percentiles within both number and volume distributions indicates that the bulk of core lipid is evenly distributed among all VLDLy particles. Analysis of both VLDL particle number and volume distributions indicated that LP laying quail had two physically distinct VLDL populations. In the LP line, the median particle diameter at the 90th percentile of the particle number distribution was 39 nm, whereas the median particle diameter at the 90th percentile of the particle volume distribution was 102 nm. This disparity indicates that much of the VLDL core lipid (TG + CE) measured in the plasma of LP hens was carried in a subpopulation of large (> 39 nm) VLDL particles. Disparity in number and volume distributions were lowest in the R1 line, with median values of 40 and 66 nm for the 90th percentile of number and volume, respectively.
Katasunori  et al., (1984) reported that the total protein,albumin & globulin levels of male quail at 8 weeks of age which were used to estimate genetic parameters were 2.7,0.9,1.8g/dl & 0.59 respectively.

CHAPTER-III
3. MATERIALS AND METHODS

3.1 Study population:
A total of 20 Japanese quail (laying 10, nonlaying 10) were used to compare the values for clinical chemistry parameters.

3.2 Collection of birds:
The mentioned 20 clinically healthy quails were collected from a farm of Build Com, Chittagong.

3.3 Collection of blood:
The birds were slaughtered & about 5 ml of  blood from each quail was taken into 20 sterile test tube without having anticoagulant.
3.4 Preparation of serum sample:

The blood sample containing test tubes were kept in 45 angle for 2-3 hours in room temperature & then in cooler chamber for overnight. After that the supernatant serum sample were collected into separate test tubes. This collected serum samples were centrifuged & after that they were taken finally into separate ephendorf  tube.
3.5 Marking of sample:
Then the 20 ephendorf tubes were marked separately indicating (S1-S10 for laying & S11-S20 for nonlaying quail) the sample to be analyzed.
3.6 Analysis of serum sample:

The biochemical parameter was then analyzed in biochemical analyzer of Biochemistry lab, CVASU. The following parameters were analyzed in the collected serum sample.

· Glucose

· Total protein

· Albumin

· Calcium(Ca)

· Phosphorus(P)
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4. RESULTS 
Table-1: Level of glucose (mg/dL) in serum of quail:
	Bird ID.
	Glucose level in laying quail
	Average glucose level in laying quail
	Glucose level in non-laying quail
	Average glucose level in non-laying quail

	1
	13.3
	20.56
	16.8
	19.17

	2
	15.6
	
	19.8
	

	3
	63.9
	
	22.6
	

	4
	18.8
	
	15.4
	

	5
	14.9
	
	18.2
	

	6
	16.3
	
	19.3
	

	7
	17.2
	
	20.4
	

	8
	15.2
	
	22.3
	

	9
	16.2
	
	19.3
	

	10
	14.2
	
	18.2
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Figure-1: Level of glucose (mg/dL) in serum of quail
Table-1 & Figure-1 revealed that the average glucose level was lower in nonlaying quail (19.17 mg/dL) & higher in laying quail (20.56 mg/dL).
Table-2: Level of total protein (g/L) in serum of quail:
	Bird ID
	Total protein level in laying quail
	Average of total protein level in laying quail
	Total protein level in non-laying quail
	Average of total protein level in non-laying quail

	1
	33.3
	36.54
	38
	39.23

	2
	33.7
	
	36.5
	

	3
	31.2
	
	38.9
	

	4
	66.7
	
	41.3
	

	5
	32.2
	
	38.4
	

	6
	33.1
	
	42.2
	

	7
	34.2
	
	38.7
	

	8
	35.4
	
	41.2
	

	9
	33.4
	
	40.3
	

	10
	32.2
	
	37.4
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Figure-2: Level of total protein (g/L) in serum of quail
Table-2 & Figure-2 showed that total protein in laying quail was 38, 36.5, 38.9, 41.3, 38.4, 42.2, 38.7, 41.2, 40.3(g/L) respectively & it was significantly lower(36.54g/L) in laying quail.

Table-3: Level of albumin (g/L) in serum of quail:

	Bird ID
	Albumin level in laying quail
	Average of albumin level in laying quail
	Albumin level in non-laying quail
	Average of albumin level in non-laying quail

	1
	7.2
	8.67
	8.3
	12.69

	2
	11.6
	
	7.9
	

	3
	7.7
	
	55.8
	

	4
	11
	
	7.4
	

	5
	7.9
	
	7.3
	

	6
	8.2
	
	8.1
	

	7
	7.6
	
	8.6
	

	8
	7.1
	
	7.6
	

	9
	10.9
	
	8.7
	

	10
	7.5
	
	7.2
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Figure-3: Level of albumin (g/L) in serum of quail
Here in Table-3 it has been cleared that albumin level was higher in nonlaying quail (ave.12.69g/L) of serum than in laying quail(8.67g/L) of serum.
Table-4: Level of calcium(mg/dL) in serum of quail:

	Bird ID
	Calcium level in laying quail
	Average of calcium level in laying quail
	Calcium level in non-laying quail
	Average of calcium level in non-laying quail

	1
	15.6
	14.18
	10.7
	15.94

	2
	14.2
	
	6.8
	

	3
	13.3
	
	22
	

	4
	16.1
	
	14.6
	

	5
	12.3
	
	18.9
	

	6
	13.3
	
	17.6
	

	7
	16.2
	
	18.2
	

	8
	13.6
	
	16.6
	

	9
	12.9
	
	18.7
	

	10
	14.3
	
	15.3
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Figure-4: Level of calcium (mg/dL) in serum of quail

Calcium level is very much important for body maintenance & also for ionic balance. It is very much important in laying quail because of formation of good quality eggs.

Table-5: Level of phosphorus (mg/dL) in serum of quail:

	Bird ID
	Phosphorus level in laying quail
	Average of phosphorus level in laying quail
	Phosphorus level in non-laying quail
	Average of phosphorus level in non-laying quail

	1
	7.9
	6.74
	5.5
	8.17

	2
	11.7
	
	7.4
	

	3
	6.9
	
	7.2
	

	4
	6.3
	
	12.6
	

	5
	5.4
	
	7.6
	

	6
	6.2
	
	7.8
	

	7
	5.3
	
	10.8
	

	8
	5.6
	
	7.4
	

	9
	6.1
	
	7.6
	

	10
	6
	
	7.8
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Figure-5: Level of phosphorus (mg/dL) in serum of quail

Table-5 & Figure-5 proved that phosphorus is very much essential in laying quail  because for egg formation with Ca it is very much important. It has been found from the above table that  the average phosphorus level in laying & nonlaying quail was 6.74 & 8.17(mg/dL) in serum respectively.

CHAPTER-V

5. DISCUSSIONS
Glucose:
In this study we had found the  lower glucose concentration in nonlaying quail (19.17 mg/dL) & higher in laying quail (20.56 mg/dL).This study is in aggrement of the previous study where the glucose level was high (17.3 mg/dL)  in male & low (14.4 mg/dL) in female quail  (Scholtz et al., 2009).
Total protein:

Total protein was significantly lower (36.54g/L) in laying quail. The reference value of serum total protein was found 33.6 g/L & 36.9 g/L in male & female Japanese quail respectively by Scholtz et al., 2009. 
Alfred et al., 2002 reported that the concentration of total protein in laying quail can be lowered due to deficiency of lipoprotein  apoprotein.

Albumin:
Albumin concentration was higher in nonlaying quail (ave.12.69g/L) compared to  laying quail (8.67g/L) .Scholtz et al., 2009 had given the reference value of quail serum albumin were 13.3 g/L & 15.3 g/L  in male & female quail respectively. The present study showed consistence with the previous study. 
Calcium:

Calcium level is very much important for body maintenance & also for ionic balance. It is prime need  in laying quail for be formation of good quality eggs. O. Özbey  et al., (2004) found the calcium level in Japanese quail was 16.12 mg/dL in serum. This value was within the ranged. They showed that calcium had great role in the egg shell formation. (O. Özbey  et al., 2004)   
Phosphorus:
Phosphorus is another essential elements in laying quail with Ca.  O. Özbey et al., (2004)  found the average phosphorus level  in quail serum  was 10.21 mg/dL which was within our finding.
CHAPTER-VI

LIMITATIONS

· The sample size of the study was small.

· No such study has yet undertaken in Bangladesh in relation with serum biochemistry of quail.

· All the biochemical parameters were not analyzed.

· The study should further be continued.

CHAPTER-VI

6. CONCLUSION
Quail belong, along with chickens, pheasants and partridges to the Family Phasianoidea of Order Galliformes of the Class Aves of the Animal Kingdom. Species or subspecies of the genus Coturnix are native to all continents except the Americas. One of them Coturnix coturnix or common quail are migratory birds of Asia, Africa and Europe. Several interbreeding subspecies are recognized, the more important being the European quail, Coturnix coturnix coturnix, and the Asiatic or Japanese quail, Coturnix coturnix japonica. One subspecies that commonly migrates between Europe and Asia was eventually domesticated in China. These birds were raised as pets and singing birds. The domesticated coturnix were brought at about eleventh century to Japan from China across the Korean bridge . In any event, coturnix were first domesticated in the Orient and not in the Middle East as has been claimed by some authors. Although European coturnix migrating south in the fall across the Mediterranean Sea were, in their exhausted condition, easily caught or trapped the available Egyptian and Biblical records do not indicate that these birds were ever bred in captivity. 

Japanese quails are produced mainly for their eggs and meat. Starters from day-old to four weeks of age are reared in brooder cages provided with strong lighting to give heat. They are fed 3 times daily with quail starter mesh. Growers and layers are from four weeks to about one year old. They are housed in layer cages which are 5 or 6-tiered. They are fed with quail layer or breeder feed twice daily. Lighting is left on during the night to stimulated the birds to lay eggs. 
The serum biochemical value is very much helpful to get ideas on some parameter present in serum.Besides that we can easily compare this parameter between laying & nonlaying quail.By using this parameter we can predict the clinical condition of quail & it is also helpful for further studies in this regards.
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APPENDIX
Serum biochemistry: Glucose GOD-PAP

Updated: 07.19.09

Standard mode
Aspiration volume = 750 microlitre

Wave length = 545

Standard * 1 = 100.0

Stored curved data

S *                   Abs                     mg/dL

-----------------------------------------------

B                   0.037                       0.0

S1                 0.315                   100.0

Factor = 317.2

Using stored blank

Using stored curve

Normal range: 75.0 to 115.0

Linear range: 0.0 to 400.0

	S*
	mg/dL

	1
	13.3

	2
	15.6

	3
	63.9

	4
	18.8

	5
	14.9

	6
	16.3

	7
	17.2

	8
	15.2

	9
	16.2

	10
	14.2

	11
	16.8

	12
	19.8

	13
	22.6

	14
	15.4

	15
	18.2

	16
	19.3

	17
	20.4

	18
	22.3

	19
	19.3

	20
	18.2


Test ended

Serum biochemistry: Total Protein S

Updated: 07.19.09

Standard mode

Aspiration volume = 750 microlitre

Wave length = 545

Standard * 1 = 80.0

Stored curved data

S *                   Abs                     mg/dL

-----------------------------------------------

B                   0.091                       0.0

S1                 0.483                     80.0

Factor = 165.6
Using stored blank

Using stored curve

Normal range: 66.0 to 87.0

Linear range: 0.0 to 120.0

	S*
	g/L

	1
	33.3

	2
	33.7

	3
	31.2

	4
	66.7

	5
	32.2

	6
	33.1

	7
	34.2

	8
	35.4

	9
	33.4

	10
	32.2

	11
	38

	12
	36.5

	13
	38.9

	14
	41.3

	15
	38.4

	16
	42.2

	17
	38.7

	18
	41.2

	19
	40.3

	20
	37.4


Test ended
Serum biochemistry: Albumin

Updated: 02.09.09

Standard mode

Aspiration volume = 750 microlitre

Wave length = 545

Standard * 1 = 40.0

Stored curved data

S *                   Abs                     mg/dL

-----------------------------------------------

B                   0.336                       0.0

S1                 0.720                     40.0

Factor = 55.5
Using stored blank

Using stored curve

	S*
	g/L

	1
	7.2

	2
	11.6

	3
	7.7

	4
	11

	5
	7.9

	6
	8.2

	7
	7.6

	8
	7.1

	9
	10.9

	10
	7.5

	11
	8.3

	12
	7.9

	13
	55.8

	14
	7.4

	15
	7.3

	16
	8.1

	17
	8.6

	18
	7.6

	19
	8.7

	20
	7.2


Test ended
Serum biochemistry: Calcium

Updated: 10.09.09

Standard mode

Aspiration volume = 750 microlitre

Wave length = 580

Standard * 1 = 10.0

Stored curved data

S *                   Abs                     mg/dL

-----------------------------------------------

B                   0.177                       0.0

S1                 0.428                     10.0

Factor = 23.3

Using stored blank

Using stored curve

	S*
	mg/dL

	1
	15.6

	2
	14.2

	3
	13.3

	4
	16.1

	5
	12.3

	6
	13.3

	7
	16.2

	8
	13.6

	9
	12.9

	10
	14.3

	11
	10.7

	12
	6.8

	13
	22

	14
	14.6

	15
	18.9

	16
	17.6

	17
	18.2

	18
	16.6

	19
	18.7

	20
	15.3


Test ended
Serum biochemistry: Phosphorus
Updated: 06.09.09

Standard mode

Aspiration volume = 750 microlitre

Wave length = 340
Standard * 1 = 10.0

Stored curved data

S *                   Abs                     mg/dL

-----------------------------------------------

B                   0.256                       0.0

S1                 0.655                     10.0

Factor = 15.2
Using stored blank

Using stored curve

	S*
	mg/dL

	1
	7.9

	2
	11.7

	3
	6.9

	4
	6.3

	5
	5.4

	6
	6.2

	7
	5.3

	8
	5.6

	9
	6.1

	10
	6

	11
	5.5

	12
	7.4

	13
	7.2

	14
	12.6

	15
	7.6

	16
	7.8

	17
	10.8

	18
	7.4

	19
	7.6

	20
	7.8


Test ended
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