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Abstract:

This study was conducted to determine the effect of adding sodium chloride (NaCl) and
vitamin C to the drinking water of the Japanese jumbo quail (Coturnix japonica) in some
physiological characteristics, The study was included one week age (216) chicks of brown
Jumbo quail. They were randomly distributed to six treatment with three replicates each
one 12 chicks for each replicat. the treatments as the following: T1 and T2 were added 1.5
and 2.5 gram (NaCl) to per liter of drinking water (RO), respectively, T3 and T4
treatments were added 1.5 and 2.5 gram (NaCl) respectively and 1 gram vitamin C to each
1 liter of drinking water (RO), T5 treatment was added 1 gram vitamin C to each 1 liter of
drinking water (RO) and T6 treatment control, only drinking water (RO). The result
indicated to a significant increase in treatments T3, T4 and T5 in red blood cell counts
(RBC), packed cells volume (PCV) and hemoglobin concentration (Hb) with a significant
decrease in white blood cell and heterophils /lymphocytes ratio in male and female of
Jumbo Japanese quail compared to other treatments. There were a significant increase in
treatments T3, T4and T5 in total protein, globulin and thyroxin hormone with a significant
decrease (p<0.05) in ALT, AST enzyme and uric acid concentration of blood serum in
male and female of Jumbo Japanese quail compared with treatments T1and T2. There was
a significant increase of sodium ion and chlorine concentration in the serum of males and
females of T1 and T2 compared with other treatments. There was no significant difference
in the concentration of potassium ions in the study serum. We conclude from this study
that vitamin C has a positive role in reducing a negative effect of sodium chloride in most
of the physiological characteristics of birds.

Key words: (NaCl, Vitamin C, physiological traits, Quail).
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Table(1) Effect of Adding Sodium Chloride and Vitamin C to Drinking Water on blood

cellular parameters (RBC(><106/mm3) , PCV(%) , HB (g/dl ) for males and females at

60 days age (mean *+ SE).

Hb*(g/dl) PCV% RBC x10°/mm’ iaal)
osin
el S AL S el 583
Gty DAPIA||
10.96° 14.22° 34.00° 42.66° 4.25° 5.33° 1
+0.37 +0.22 +1.03 +0.66 +0.14 +0.08
10.64° 13.77° 33.00° 41.33° 4.12° 5.17° T
+0.55 +0.29 +0.91 +0.82 +0.21 +0.11
13.66% 16.00° 42.33? 50.66° 5.29° 6.03° -
+0.43 +0.17 +0.99 +0.95 +0.16 +0.06
13.44° 16.55° 41.66° 49.66° 5.21° 6.21° T4
+0.21 +0.33 +0.67 +1.02 +0.08 +0.13
13.65° 16.77° 42.33? 50.33% 5.29° 6.29% s
+0.28 +0.25 +0.87 +0.82 +0.10 +0.10
12.26" 15.33° 38.00° 46.00" 4.75 575" TC
+0.18 +0.19 +0.55 +0.45 +0.09 +0.05
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Table(2) Effect of Adding Sodium Chloride and Vitamin C
to Drinking Water on blood cellular parameters (WBC (x10°/mm’) , H/L ) for

males and females at 60 days age (mean + SE).

H/L WBC (x10° /mm?) daall
oeiall
éals) <A el S
- lalaall
0.81°40.01 0.82%40.01 30.31%+£0.45 25.05%40.43 Tl
0.84%£0.02 0.83%£0.01 31.37%42.09 26.70%40.50 T2
0.39°+0.01 0.36°+0.02 25.72°+0.05 22.73+0.99 T3
0.40°+0.01 0.39°+0.02 27.34+0 .44 23.74°+0.59 T4
0.26+0.03 0.27°+0.01 23.73°40.05 20.53%£0.60 TS
0.42°£0.01 0.40°+0.01 24.00°+0.28 20.98%£0.34 TC
(5 5ua
* * * sk
Ayginal

. (P<0.05) st die dysine IAI d5ay ad Luges ARE g all*
S5 JU Gl 35 el sle ) C omaliy amgeall 3lS Akl 3 (V) deaadl el
22 (e as (T0) oo die sualadl SUL Olaad) Gl 5583 a0 dhan (B OS5 bl Gsapp 38555 Gl sl
ae Alae (T2 T1) gilebed) 3 U Gagyll 585 3 (P<0.05) gsine alisdl agmg sy 3 ¢ Al
& H/L G 3lasdle (Pla (e el e oyl (Says dlgal I sshall s (1 Gl (g3 28 ¢ duhal) EDlalas
O3 (i gl Cum Aeadl Loy o 3 aleadd Jmlll Gaged g3 e Sy a3 il (Y) sl
Go Sl Glasiad Gl Gl (e eda e o dery @l (Y00 gyl Gharib) aally (g s S SU
Ol 385 A (P< 0.05) goime g i) agag M 8l juiig (Yoo ¥ 5 als Malheiros) dudg s jalas
Gy s ¢ (T25 T1) asaseall ay5lS Gilal ileles ae 45)aaL (T55 T4 5 T3) clalaall joda oo 3 K
G 0o i sSSU (38 (ysapell SA e Byl A e clld Mlea¥) Aaglia B C el 5o M el s
83y o Osanedl 138 damy 3 sS85 BalaS (A age )52 A1 C (alid () 3 (A lasl) Bl 8,08 o) 5
Ol paa Alad 3B D) ga% e ¢« (V497 (Baines) ddlall my gyl s danlgy S5 e saliu)

Y.
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(e geniis (1986 ,Coles) aall Ldl 4 Giigll (e e gsinn o Adadladl) 25 ey Sl (o 32lEGY1 (38l
CDlalas sada ge Ailie (T25T1)cDlalaall sl ol (oS 385 5 (P<0.05) sine Lalisdl dgng Jsaall
o dlan e 35S (eSS (8 age o L (lls Meal) ciligan LBl ) Gl i (gim Laays ¢ @AY Al
355 aidy CulamslSI g o) Ll JISI ot ) G Le (il (00 3 a3 Gk e @lds Ahan S
355 B (P<0.05) ssime glii)) asay N Sl cylily .(Y4ATColes) I gl 385 (aliadl Js b
(T25 T1) asaseall 25 dilia) ilelea ge A5Gl (T55 T4 5 T3) clabaall b o3 Jema 3 (s
Al o daalll DAY sty delad) daall Gy 3 C onalis e ) g Y 1 e (e Lays
Lt e d3e shy Ol (i giesi e Algpeal) & dadlll LD o) 3 (149 (Block) saliadl
Dsshl Sl san 585 4 (P<0.05) (srine (@lindl agmg s (Y0 Y ibaad) e lall Sleal)
S5 b dealall (mliai) ) el 3 candl a5m Layys dshal) CDlalas 3L we A3l (T25 T1) piilaladl
Qs I 52 Las Al el 5L go Al Gyillaall 8l b o3 Jeme b Calons ISy KD (g
Jay ally Al T4 (Sl s (0 %V0 o) Aialall el 3 daagd 3l 8 A5l Clises S5
Ols ¢(Prealbumin ¥)2— uegll Gils danly Join AUy o—globulin daulsy J8iy %) ¢ 5 ¢opasal¥) daidgs
«Rand ; Bowman) aall 4 28 all Gligays 5858 Jiy g pall Joany cplon Il JSI gyl 585 (aleds)
(TS5 T4 T3) cBlabaall jouha 8 (S Bl Goapp 3855 8 (P<0.05) (ssine gl asag g () AAE
ol Jidl Ane¥) (mleal) Jiis 3 C opelid 550 ) sl (hay Lays (TC 5 T25 T1) cdlebedd) 4ladlly

Y41Y(Thornton) Triiodothyronin sThyroxin 4@l cilises agiad 4 Ol cpsinle (lasy cpAll) g il

(
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38555 (o) o] 02) GV Ol 385 b il sle (I Cpmelids ammgeall a5l dilal 5E 1(T) da
s e oam (T0) see die G A 2y Jean 4 (NG/MI) GauSs W8I sapp 38535 (Ja) v o) a2) CnlsassKI)
(bl Tl + Jass siall) dhyal)

Table(3) Effect of Adding Sodium Chloride and Vitamin C to Drinking Water on Total
protein(g/100ml), Globulin(g/100ml), thyroxin hormone (ng/ml) for males and females at 60 days age

(mean + SE).
Thyroxine Cd g IS S g 5l
. daall
(T4 ng/ml) (Globulin g/100ml) (Total Protein g/100ml)
(il
éals) sSa el 83 AL 83
Ity DAPIA |
1.47°£0.06 | +0.11+v2. | 2.41%0.08 | 2.76°+0.03 | 4.67°+£0.02 | 4.97°+0.03 Tl
1.40%0.11 | 2.08°£0.13 | 2.38%4+0.03 | 2.66°+0.10 | 4.64°+0.03 | 4.95°+0.02 T2
1.97°£0.03 | 2.66%£0.16 | 2.78°+0.05 | 2.972+0.05 | 4.88%£0.02 | 5.07%+0.01 T3
1.94°+0.06 | 2.69%£0.18 | 2.74°+0.06 | 2.94°+0.06 | 4.83%£0.01 | 5.10%£0.04 T4
2.07%£0.05 | 2.72%£0.21 | 2.87%£0.05 | 3.06%£0.01 | 4.90%+0.02 | 5.12%+0.02 T5
1.74°40.09 | 2.36°+0.10 | 2.61°£0.02 | 2.90°+0.09 | 4.84%+0.03 | 5.09%+£0.03 TC
* * * * * * A girall (g5ie

. (P<0.05) (s5ina sic dypina GRS ygag ind Liges Adlidal cig ol *
3555 (ALT 5 AST) o 3555 3 el sle 1 C cpaeliy pgpagaal) agygl€ dilial Ll I (€) Jpandl e
£ L) 2sms ey M Aahall o0 e g (10) e die sualall UL Gled) Gy S adll s b dlyoll (msls
Luhall CDebae g A)laa (T2 5T1) Gilalaall sk a3 Jas & (ALT 5 AST) el 585 S (P<0.05) s5ins
228 ayad daii aall hae (8 05 i oS8l (5008 (5ina (830 (A @l s (5hx Layys ¢ Gpuiadl DUSD dalia)
ALT 5 AST lgien (s 380 cilagiil o 3all 3 Gsapell 138 iy 3) H/L G 1aadle PA (g lga¥) I sl
Ofig ) (gsima (A (aledi) aa 3855 83l o2 o) 3 (Y« + T «Preston  Richard) sl & ledalis g e ) Lage
15l lada ilelaad ALT 5 AST ol (s5inse 8 (P<0.05) (s3ine (mlisil 25a yelays ¢ anll Juma 8 K
O Sats (T2 5 T1) amasall gl Jilelae pe 45,16l (T5) C (el dlalaas (T4 5 T3) C (alidg a gy gall

Mohamoud) 4 aSl saall e &g it sS85 Gsapa SHA e aall 3 C ualid Hea ) pRlaa) e s (g

EDUbae pe Ayl cprasiad) SUSy (T2 T1) oplebaddl suba a3 (hean 8 clyyll pasla 385 6 (P<0.05)
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aind H/L 4o A (e alga¥) e I3 (Says algal (A jsadall Goapad I ) agay o)) Sags ¢ Ayl
paa o deny g3 (Y000 (5)als Gharib) axll 3 055 €5, 5SH (3008 (ssiame g i) ) (525 gDl gyt
caala S5 salyy Ul (Yo o ¥ (s pals Malheiros) duasis n dlse g S8l Slasiud apal (il e 3
O oS gy S (gl (s inme Gmlial go A ie 53U o3 s ¢cotis sl pagd sl ) g (21 syl
ileleall Hl 3 elyyad) Gmela 385 8 (P<0.05)gsine (alias) 25y ) gl i (3) Jsan 8 adaadls
Luitn 4 C Gaalid Hoa A @ld (ghay 85 (T25 T1) asasall 2ysK ilelas ae 45,46 (T4 5 T3) giilalaalls (T5)
«Pardue) Gluconeognesis aslas; duisigp jolaas (e S Elaatind Ao Jamy 21 (g i K5 (5asa 33
L 53 ol (mels 385 Galiadl by Sl Calasid (myal (gl aaa dled 4B Ul L (VAAY

(/a5 saxs) AST il 385 3 cpdll el ) C Gaalidy agsagaall 2ol A3l il 1(€) Jsaa
(b)) Wadd) o Jas i) Aahall 62y (e sy (1) ac

Table(4) Effect of Adding Sodium Chloride and Vitamin C
to Drinking Water on AST (IU/L) , ALT(IU/L) , Uric acid(g/100ml) for males and
females at 60 days age (mean + SE).

Uric acid (g/100ml) ALT (IU/L) AST (1U/L) ddall
il
AL 5583 AL 583 Ak 583
O el
38.97°+0.10 | 40.74°£0.97 | 83.26%+2.02 | 84.17°+1.46 | 28.76*+1.24 | 30.06*£1.02 Tl
40.29°+0.97 | 42.06°+0.89 | 81.98%£1.94 | 86.89°+1.98 | 31.49%£0.91 | 32.79%+1.23 T2
35.22°00.82 | 36.99°+0.90 | 72.78"+1.23 | 75.02°+1.22 | 24.49°+0.87 | 25.79°+0.65 T3
35.29+0.86 | 37.06°+0.84 | 73.63"+1.06 | 74.20°+0.78 | 25.68°+1.23 | 26.98°+0.87 T4
31.33%£0.80 | 33.10°+0.90 | 63.56°£1.77 | 64.80°+1.62 | 18.44°£1.20 | 20.74°+1.01 TS
31.36°£0.75 | 30.80°£0.69 | 63.25°:0.81 | 65.82°+0.55 | 19.91°+1.83 | 23.21°+1.60 TC
* * * * * * Aysiadl (sinne

(P<0.05) (ssiun 2ic ygine CUBIAS Jgag iad Lages AdEal) g al)*
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)5l (N@') asageall o 3855 (& il sl () C (ppalisdy psageall apylS ddlal il ) (5) Jsaadl ady
Yoo bl ey e am (10) oo e sualall S Glesdl Hada Sy 583 03 deae G (KT) assalisdls (C
COleal) il H5S5 a3 Juan 3 (C7) sy (NaT)aspaseall sl 585 & (P< 0.05) gsins £ i) d5ay iy
Na’) sl inla¥) <l o) A elld s g Lays « (TC 5 T5) yiileleall ae 43ylia (T4 T35 T2, T1)
e i e el Bl el caslall (il o ddailadll gy ) Aty lis) s (CI
Al o angs -(VAA) Mongin) (Mg™; Ca'™®) silsill 4als clisd) ae Ajlie oiidle Galisicl 400,
dala) ool Ly cpall 45l sty pH s HCO3 385 (e aphy s Gl agslSl (50 (g 3adall 1) Na' o g3 gaall
Gaws s NaCl bl wie Wi ol & pHy HCO5 385 Jis ) Na™ agageall (50 dadall 1 Cl7aysl<0)
Cohen) aall Juas & CI" 5 Na"™ clig) (s 385 g i) judy 1ay caall 3 pH s HCO; 385 L Tagans Ty
&2 (TC) sylasd) dlalaag (T5) C (paalisd Alalas G (gine (338 2935 a2 I illl @ylals (YAVE Hurwizt
O S5 A grine B 35y pe 0o Sl pdll Jeae G (C1) IS 05y (Na)assaseall (sl 00 IS 585
fulad) 150 C ppaltid) o) 0D Al 805 (po i ¢ (Gpaiad) SISTy Adliaall Tyl Dlalas G KT o guslisal

Ye



osnly @gallall

(TV), A —TE bl ayhll (il alell ilagll sazpall / a2 Uil pglell slyll dlya

Na" asasall sl 385 4 il sle () C ualishy agagaall 258 Al ik :(0) Jsaa
Wl + L giall) Zuhall e e am (T0) ee die SV H6SA 22 Juas & (MmOI/T) k"5 Cl

(ot

Table(5) Effect of Adding Sodium Chloride and Vitamin C to Drinking Water on
Na*,Cl and K" ions(mmol/l) for males and females at 60 days age (mean + SE).

K* (mmol/l) CI" (mmol/l) Na* (mmol/l) daall
il
il 5583 el 5583 el 583
Gy PPN ||
3.81 3.91 134.05° 131.54° 137.99% 138.12°
+0.17 +0.25 +1.90 +1.89 +1.59 +1.22 T
3.87 3.97 128.08° 129.09° 139.87° 135.05° -
+0.20 +0.30 +2.39 +1.67 +1.76 +1.67
3.77 3.78 130.78° 128.76° 132.36° 139.07° N
+0.10 +0.18 +1.37 +1.86 +1.33 +1.12
3.80 3.84 127.66 125.54° 135.90° 131.48° N
+0.16 +0.24 +1.45 +1.56 +1.29 +1.88
3.89 3.78 115.13° 112.18° 122.08" 126.38" N
+0.11 +0.11 +1.22 +1.32 +1.90 +1.16
3.73 3.69 114.10° 104.19° 122.13° 120.12° o
+0.21 +0.26 +2.17 +1.22 +1.53 +1.48
N.S N.S * * * * Lginall (55iua

(P<0.05) (ssima 2is dygina CNIAS 2529 a0 Lages AALELY Cigall*

Aasina cilig b agag o N.S
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