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Abstract:
      Collard dove (Streptopelia decaocta ) posses bactericidal complement components and can be guessed as C1 to C9 fractions . The complement source was the dove diluted fresh whole blood (1-10) , the test organism. was 6h E. coli  culture diluted 1:100 .The fresh diluted whole blood – E.coli mixtures was incubated for zero, 20 , 40 and 60 minutes at 37c°. Scoring results were followed as ; 1. The remaining bacterial viable count and 2. The percentage of growth  inhibition . It was found that there were gradual increase in growth percent inhibition as incubation time increased, while the remaining bacterial viable count were decrease as incubation time increased . Regression analysis has shown simple linear regression equation . Secondary and primary immune responses amplify the percent growth inhibition a finding suggesting the role of IgG and / or IgM antibody along with complement action . Two tailed t statistics to the differences between secondary immune response group (SIRG) and non immune group (NIG) was within the range of significant at p 0.05 level . The bacteriolysis can be of two or multiple hit events . The quantitative modification of the semiquantitative method was being fruitful . Keyword : Collard dove. Complement system.E. coli. Bacteriolytic.

الخلاصة

وجد إن الفاخته المطوقة Streptopelia decaocta لها منظومة متمم حاله للبكتريا وهذه المنظومة ربما يمكن تخمين النشط منها بالمكونات C1-C9 . حيث كان مصدر المتمم الدم الطري المخفف وكائن الاختبار هو بكتريا E. coli لمزرعة عمرها ست ساعات مخففة  بمقدار 1:10 . وتم مزج نقله من المزروع المخفف مع الدم الطري المخفف 1:10 وحضانته للفترات صفر ، 20 ، 40 و 60  دقيقة . وجرى التعبير عن النتائج بطريقة تعداد المتبقي من العد العيوش للبكتريا وبطريقة نسب تثبيط النمو . وقد تبين بأن هنالك زيادة تدريجية في نسب تثبيط النمو بزيادة زمن الحضانة ، ووضح تحليل الانحدار البسيط لهذه العلاقة فوجد بأنها خطية بسيطة . الاستجابة المناعية الاولية والثانوية ادت الى تضخم نسب تثبيط النمو وهذه الحقيقة توحي بوجود دور لكل من IgG او IgM او لكليهما مع منظومة المتمم في الحل البكتيري .احصاء t ذي النهايتين للفرق بين الاستجابة المناعية الثانوية والسيطرة كان لمدى مستوى المعنوية ( 0.05 p <) . هذا ويمكن تفسير الحل البكتيري بآلية ثنائية او متعددة الضربه hit ، كما وتجدر الاشارة الى ان التحوير للطريقة الشبه الكميه الى الكميه كانت مثمرة. 

Introduction 


The complement system is composed of a series of plasma proteins and represents an important arm of innate immune system in both invertebrates and vertebrates ( Paul , 2003 ). The complement system is an ancient immune defence mechanism that already existed in an invertebrate duderostomes, Ognathans (most primitive vertebrates species)and with the emergence of Igs in cartilagenous fish, the classical and lytic pathways first appear . The rest of ether poikilothermic species , from teleosti to reptilias , complement , appear to be well developed resembling that of homothermic vertebrates with the exception that , several species of poikilotherms have shown to be with multiple forms of the complement component C3 and factor B that are structurally anfunctionally more diverse than those of higher vertebrates (Sunyer and Lambris , 1998). The cartilagenous fish, teleosti fish, amphibian , reptiles , birds and mammals  have developed at three pathways of complement activation              ( Fugii et al., 1992 ; Nonaka and Takahashi, 1992; Lambris et al., 1994 ) . It is now widely recognized that innate immunity , in addition to providing the first line of defence in higher animals , also plays a critical role in priming and instructing that adaptive responses (Fearon , 1998 ; Brooks et al., 2007 ).The bird complement system , however , is not well understood. Classical and alternative pathways are present, C2 and C4 may be lacked, B factor may substitutes C2 . Differences in complement components may exist among avian species  (Shivaprasad, 2002). Complement system have been investigated in wild and domestic birds (Matson et al., 2005), Mullard ducks (Humphery et al., 2004) , Gallus gallus (Shivaprasad, 2002 ; Lynch et al., 2005). Collard dove , however, it has not been tackeled so far indicated . Thus present work was undertaken to match it .

Materials and Methods 
1. Egg Albumin Antigen: 
Dissolve 0.2 gm of egg albumin (EA) shells (BDH Co.) into 10 ml of sterile normal saline (0.85 Nacl) in 37c° water bath till clear solution obtained . Such solution was prepared immediately before animal immunization programme  and considered as the test antigen.

2. Animals:

Local wild breed collard doves were collected from their own resting places. Animals were excluded on arrival when proved to have either of ecto, endo and blood parasites as well as be negative for bacterial pathogens and their respective specific antibodies . Nine of doves were kept through out experimentation periods at libidum condition of ration and hosting . These elected doves were subdivided into.

Non-immune group (NIG1) 3 doves. 

Primary immune response group (PIRG2) 3 doves.

Secondary immune response group (SIRG3) 3doves.

3. Immunization Protocol for PIRG: 

Five doses of  0.1 ml incomplete freund's adjuvant (IFA) adjuvant were intramuscularly injected in thigh muscle, during five consuctive days . At the sixth , 1ml  of EA 2% - IFA (IV:IV) was injected as 0.5 ml intramuscularly in thigh muscle, the other four, 0.12 ml doses was subcutaneously injected into left and right paranodular areas of pelvic and subscapular regions . Bleeding was done at the day 20th post immunization (Lindsey et al., 1980 ; Al- Shahery and Shnawa, 1989 ).
4. Immunization Protocol for SIRG:

A dose of one ml mixture of EA 2% - IFA (1V:IV) was subdividal into 0.5 ml dose injected intramuscularly in the thigh muscle.The other 0.5 ml dose was divided into four equal doses (0.12 ml) injected subcutaneously in the left and right paranodular areas of pelvic as well as subscapular regions . Two weeks latter four 0.25 ml doses of EA 2% - IFA emulsions were injected subcutaneously in same paranodular areas . Two weeks latter, bleeding was done (Lindsey et al., 1980 ; Al- Shahery and Shnawa, 1989 ).
The control group (NIG1)was received normal saline injections using the same immunization protocol as mentioned above.   

5. Avian Whole Blood Complement Bactericidal Activity :

Into three 12×100 mm capped test tubes delivered (0.9) ml of sterile normal saline (0.85)  solutions for each and label them as " blood". 

Made 1:100 dilution of an 6 hr. 37c° broth culture of E. coli in 0.85 Nacl solution just befor processing (1×107 CFU/ml) . Label eight nutrient agar plates as two for zero time, two for 20 min., two for 40 min., and two for 60min. Collect 0.1ml blood of each of the test doves NIG, PIRG and SIRG. Rinse the blood collects out into 0.9 ml sterile saline in the tubed labeled as "blood" before clotting take place . Then delivered 0.05 ml of E. coli 1:100 dilution of 6 hr. culture into tubes containing diluted blood samples. 

Aspirates of 0.1ml of diluted blood – E. coli mixture into surface of nutrient agar labeled plates and spread culture was done. For 18 hr. at 37c° viable count was matched in each of the test groups (Wardlow , 1982; Shnawa et al., 1999).
6. Score:

The score of the viable counts was neither exceeding 300 colonies nor less than 20 colonies. The bactericidal activity was expressed as ; 1. Remaining viable bacterial counts and 2. percents E. coli growth inhibition in each case . 

7. Statistical Analysis :


Statistical features , regression analysis and two tailed t statistic as well as correlation coefficient to complement bactericidal power of collard doves were done as in Urdan, (2005).
Results:

    1-Whole Blood Complement Bactericidal Activity: 

    1-A: Remaining Viable Count: 

    There were gradual decrease in viable count of whole blood  E. coli mixtures as the time of the incubation increased. Namely , the count was 100, 7, 6.5 and 6×104 for the incubation time 0,20,40 and 60 minutes respectively for nonimmunized doves, while the dove immunized with EA 2% protocol priming immune responses , the viable counts were 100. 5.3 , 2.6 and 1.6 ×104 to the times 0, 20, 40 and 60 minutes respectively . Meantime, doves immunized with EA 2% protocol secondary immune responses  the counts were ; 100 , 0.7 , 0.9 and 1.3 ×104 cell/ml  respectively.(Table 1)

1- B : Growth Inhibition Percentages:

 

There were gradual increase in E. coli growth inhibition percentages as the time of incubation of the whole blood – E. coli mixtures at times 0,20,40 and 60 minutes . In non immunized doves the percentages were 0, 30 , 35 and 40% to the times O,20,40 and 60 minutes consuctively . In primary immune response doves the inhibition percentages were 0,47, 74 and 84% , while, the secondary immune response doves were showing 0, 93, 91 and 87% to the times O, 20 , 40 and 60 min . respectively (table 2 and figure 1).
2. Biometry (Table3 )

    2-A : The correlation between activity and incubation: 

The relation between bactericidal action and time were suggestive for linear   correlation regression analysis have shown that it was of simple linear correlation :    The regression equation for ;
1) Non-immune dove was:
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Secondary immune response was 
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Similarly , the correlation coefficient between bactericidal action and incubation times were ; 0.891 , 0.5438, and 0.4862 for non-immune, primary immune , and secondary immune group respectively.

2-B: Two tailed t statistics: 


Two tailed t statistics to the differences between the bactericidal power of secondary immune response- non-immune ; Primary immune response- non-immune ; and secondary immune –primary  immune response were; 2.229, 1.6998 and 0.7439 respectively statistical significance in the first case and non significant for the second and third cases at p 0.05 level , and the table value at t4+4 was 2.306.

Table 1: The complement bactericidal activity via the term of remaining viable E. coli bacterial counts
	Time minutes
	NI
	PIR
	SIR

	0
	100×104
	0

	20
	7×104
	5.3×104
	0.7×104

	40
	6.5×104
	2.6×104
	0.9×104

	60
	6.5×104
	1.6×104
	1.3×104


Table 2: The complement bactericidal activity via the term of E.coli growth 
inhibition test

	Time minutes
	NI
	PIR
	SIR

	0
	0
	0
	0

	20
	30
	47
	93

	40
	35
	74
	91

	60
	40
	84
	87


Note : N1= non-immune, PIR= Primary  immune response group , SIR= Secondary immune response group  
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Figure (1): Growth inhibition percent of E. coli – blood mixture during O, 20 , 40 and 60 minutes incubation at 37c°
C= control 

P= primary immune response group

S= Secondary immune response group 
Table (3): Biometry of collard dove complement bactericidal activity
I. Observations
	Time
	Complement bactericidal activity

	X
	Y1
	Y2
	Y3

	0
	0
	0
	0

	20
	30
	47
	93

	40
	35
	74
	96

	60
	40
	84
	87


II. Statistical features : Regression Analysis
	SD
	8.1
	24.63
	37.42

	SE
	4.1
	14.82
	18.71

	B
	0.625
	1.485
	1.363

	A
	7.54
	6.7
	72.05
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	r
	0.896
	0.5438
	0.4862


Two tailed t test : 
t 4+4


1.6998

PIR-NI

t 4+4


2.229

SIR-NI

t 4+4 


0.7439

SIR-PIR

t 4+4

table at 

p 0.05

2.306

0.1 1.860

0.2 1.397

Discussion

    Whole blood contains cellular and humoral elements . Cellular elements exhibits null or diminished bactericidal activity. Humoral factors such as, natural immunoglobulins , lysozyme and /or complement protein components C1-C9 were of marked bactericidal activity (Glynn, 1969; Wardlow , 1982).The humoral content actual dilution was equivalent to 1:20 . The test developed by Wardlow (1982) was of semiquantitative nature and was modified to be quantitative using viable plate count. The NIG doves supposed to have natural Igs and complement system of ulternative pathway (Matson et al., 2005); the PIRG doves supposed to have IgM antibodies and /or complement system (Santos et al., 2001) , and SIRG doves have IgG and /or complement system (Mandrell et al., 1995) . The nature of pathway in PIRG and SIRG can be of classical pathway (lambris et al., 1994). There were possibilities of being C2, C3 and MBPI fraction can be missin in collard doves ( Lynch et al., 2005; Shivaprasad, 2002). The presence of bactericidal component in collard doves ( Tables 1,2 and 3 ; Figur I )was suggesting to present of fraction C1-C9 (Wardlow , 1982). The amplification of complement bactericidal power in PIRG than NIG can be ascribed to IgM role together with Ć and antibacterial peptide (Santos et al., 2001 ; Nordahi et al., 2004 ) . Likewize, SIRG exhibited amplificated bactericidal activity may due to IgG together with complement fraction of C1-C9 (Mandrell et al., 1995).The constructed complement mediated growth inhibition curve was of simple linear type. The bactericidal event can be of two or multiple events (Wright and Levine , 1981) . As indicated by the gradual increase in percent inhibition of growth and increase of incubation time(Tables I, 2 and 3, figure I) .
How the collard doves kills E. coli , the answer can rather unclear , but as quoted from that of effects of human complement on E. coli . It can be speculated as ; 1. damage the outer membrane (om) ; 2. damage the inner membrane (Im) , 3. Im and OM damaye occurred with identical kinetics and dose response , suggesting that IM and OM damage  are closely coupled events , and 4. Ć acts at a site contagious with both membranes possibily via junction formation between IM and OM. 

(Wright and Levine , 1981).           
Thus , on summary up the results one may pointed out :

1. Collard dove exhibited bactericide complement suggesting presence of C1-C9 components . 

2. Bactericidal events can be two or multiple hits in nature.

3. Linear correlation between incubation time and bacteriolysis.

4. Quantitative modifications fruitful for the optimal test. 
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