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ABSTRACT

The blood serum protein and electroiyte
levels as well as the effects of age, sex and
time of bleeding on these were investigated
ina 2x2x2 factorial experiment using
twenty four weture guinea fowls (Numida
meleagris pallas). The resulis showed that
the serum proteins' and major electrolyte
levels — sodium {ppm), potassium {ppm}
calcium (mg/100 ml}, magkesium {mg/100
mi} and phosphates {mg/100 ml; were res-
pectively 2.45-0.04, 3231 56 +107.52, 1301.
26 33.01, 14.16+0.0.54, 4.18+0.10 and
6.43+0.22. Sex, time of bleeding and some-
times age and their interactions had signifi-
cant effect on the levels of these parameters
in biood Correlations between these were
also calculated.

INTRODUCTION

In an earlier study (Orji, Okcke and
Akunyiba, 1985) the haematological
values — celluiar elements, haemogio-
bin coantent and clotting time, of
blood of gumnea fowls as well a2s ithe
citect of age, sex and time or bleeding
on these constituents were reported.
The results suggested species differen-
ces in the haematological values in
addition to some significant sex and

sometimes age differences in the

values. In order to properly define the

basceline  blood characteristics ™ {or
cuinea  fowls for diagnostic and

management purposes, another study
was plannced alongside to evaluate the
blochemical indices of guinea fowl
plood,  important constitutents  of
hard  shelled eggs  characteristically
produced by auinca towls.

MATERIALS AND METHODS

Twenty four mature guinca fowls
of two age groups — 4 year old and
2 year old and two sexes — males and
females were programmed for bleed-
ing at two different times of the day -
mornings, 0800 to 1000 hours and
afternoons, 1200 to 1600 hours. The
cuinca fowls were kept on deep litter,
fcd lavers mash containing 17.8%
crude protein and 9.2% crude {ibre.
Water was provided ad hibitu» throu-
ghout the study which lastes for six
weeks in the University of Nigeria
Farm. '

Blood colleciion and analvysis.
Facn bird was bled six times
weekly intervals during the study

-
dt

three times in the morning hours and

three times in the afternoons as above.
Birds were bled from the brachial
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vein in the wing with a 5 ml sterile
syringe. The blood samples were
immediately transferred into small
bijou bottles containing no anticoagu-
lant. The blood was allowed to clot
at room temperature (23°C), centri-
fuged to seperate the serum which was
thereafter stored frozen until -analy-
sed.

Total serum protein was deternin-
ed by the biuret mecthod of Reinhold
(1953), the colour developed after
10 minutes in a water bath at 37°C
and cooling to room temperature for
5 minutes, was read in a spectropho-
tometer (Bausch and Lo+b Spectro-
nic 20).  Serum phosphates were
determined using trichloroacetic acid
ammonium molybdate and ferrous
sulphate to develop blue colour, read
thercafter, in a spectrophotometer.
Serum calcium and magnesium were
determined by the atomic absorption
spectrophotometer. Serum sodium
and potassium werc estimated by the
standard flame photometry using
Gallenkamp flane analyser.

The means and standard errors of
each of the blooa parameters were
calculated. Analysis of variance was
done to determine the effect of the
time of bleeding, age and sex of the
birds on each parameter. All statisti-
cal analysis were done in accordance
with the procedures and methods
outlined for factorial analysis by
Snedecor and Cochran (1967).

RESULTS

The serum protein and electiolyte

values in the adult guinea fowls are
presented in table 1. The mean serum
protein value, 2.45 g/100 ml, was
significantly affected by time of
bleeding and sex (table 2). Morning

1063

collections and significantly higher
serum protein content, 2.54 g/ 100 mi,
than afternoon collection, 2.40 g/
100 ml Females had significantly
higher serum Jroteins 2.50:0.08 g/
100 ml than males, 2.42 g/100 ml
(table 3). The total serum protein
content decreased from an average of
2.93+0.09 g 100 ml in the first
collection to 2.04+0.06 g/100 ml in
the sixth (table 4). There was a highly
significant (P < 0.01) sex age group
interaction in the protein content of
blood serum. Females in the two
year age group had higher serum
proteins 9.52+0.10 g/100 ml; than
their male counterparts, 2.36+0.12 g/
100 ml (table 3).

The sodium.concentration, 3231.56
+107.52ppm was significantly dffect-
ed by the time of bleeding. ' The con-
centration in the morning bleedings,
3617.86+524.3 ppm was significantly
higher (P< 0.05) than in the afternoon
bleeding, 2882.74+47.31 ppm. The
sequence of  collection had signifi-
cant etfect (P< 0.05) on sodium con-
centration in blood serum (table 4). A
significant drop. in concentration was
recorded after the 3rd collection when
serum sodium concentration range
changed from 3,000 to 6,165 ppm in
the 3rd collection to 2,187.50 to
3,500 ppm in the 4th collection with
a further downward trend in the 6th
collection when it ranged from 1,250
to 1,562.5 ppm (table 4). The serum
sodium concentration was significant-
ly correlated to the protein con-
centration from a mean of 1046.88 +
103 ppm in the first bleeding toil 407
6142735 ppm 1n e Oth bleeding
although this increase was not signi-
ficant (P~ 0.05) (table 4). Serum
‘potassium level was negatively correla
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TABLE |

Serum protein and electrolyte vaiues in adhlt grinea fowls —
Numida meleagris palias

Blood Serum Parameter # Mean Values SE Runge
Protein g/100m! 141 2.45 0.04 1.60-3.54
Sodium ppm 141 3231.56 107.52 1250--6165
Potassium ppm 141 £301.26 33.01 300-3625
Calcium mg/100 mi 141 i4.16 0.54 1-30
Magnesium mg/100m} 141 4.18 0.10 1.9 -95
Phosphate mg/100 ml 141 6.43 0.22 24 --120

TABLE 2

Analysis of variance table showing the effect of age, sex and time
of bleeding and their interactions on the proteins and electrolyte

levels in blood serum of Guinea fowls.

Source of
Variation df  Proteins

Sodium

Mean Squares

Porassium  Calcium  Magnesium Phospho-

rus
Replications 2
Time (T) 1 0.46* 16323137.0% 130187.5 2332 093 1991
Age (A) 1 0.10 160809.006 1090439  14592% 3.16* 4.45
Sex (8S) 1 0.25* 120130.75 717538 1087.09* 2.59% §:12
TA i 0.01 1571733 .00* 1263140.0% 59.10* 5.55% 9.97*
TS r 0.02 1558 .13 30898.9 199 059 215
AS 1 0.63* 1893 .48 100459 .8 155.50*% 2.42% 0.62
TAS 1 0.0! 164066 .31 4879.6 0.31 096 0.01
Error 130 0.10 1532177 .9 147962.2 31 .64 095 4.73
*P < (0.05.

TABLE 3.
Effect of sex, time of bleeding and age on blood serum protein and
serum electrelyte Jeveis in Guinea fowl

Blood Parameter Male Femuale Morning  Afterncon 2 yr. old 4 yr. 0ld
Protein £/ 1601 3.43 A1) 2.54 2.40 2.44 250
Sodium PPM 3251.50 3243.27 3617.88 288274 3209.85 3284.98
Potassium PPM 127951 1351.58 12831.24 1349.83 1343.75 1287.34
Calcium mg/100 ml 11.27 [7.16 13.54 14.79 14.67 13.35
Magnesium mg/100ml 3.98 4.41 4.38 4.06 4.03 4.36
Phosphorus mg/100m] 6.01 5.88 .34

6.54
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TABLE

Etfect of sequence of collection on the blood se
electrolyte levels in Guinea fowls.

Biood

Yardrelers

1 2 3 4 3 6
Protein (o 100mb 293 273 2.46 el 2419 2.04
Sk 0.09 0.06 0.56 0.06 0.06 0.06
raige 2005354 2383 1.9-3.1 1.0-3.1 1.6-2.7 1.602.6
Sodiun {(ppm) 4283.85 4510.t7 128.79 2567.93 1211.41 1451.08
Sie 72.49 50.37 12879 53.84 46.98 16.38
range 3250-5125 3812.5- 3000-6165 2187-3500 1750-2687 1250-1563
Potassium (ppm) 1046.88 1078.13 1380.43 53261 1429.35 1407.61
SE 103.86 31.09 86.28 100.44 35:15 27.35
range 300-2625 750-1375 875-2500 1250-3625 1250-1750 } 125-1625
Calcium (mg/100ml) 14.08 14.56 11.74 18.35 14.98 11.26
SE 1.06 1.08 1.18 0.92 1.43 1.50
Tange 1-277.5 7-30 1-24 14-28 7-2 527
Magnesium {mg/ 100ml) 4.61 5.20 4.87 3.75 358 3.08
Sl 0.28 0.16 0.23 022 0.13 Q.12
yange 2.55-9:5 3.8-6.8 2.65-69 2.25-1.5 2.5-50 1.9-4.4
Phosphorus (mg/ 100ml) 4.96 5.73 8.7 59 6.1 7.5
S5k 0.28 0.47 C.66 0.43 0.40 0.49
range 2.6-6.8 3.3 124 32-120 24-10 2.4-9.2 4.0-11.0
tod  with serum protein (v = - 0.34; Magnesium values ranged from I:9-

and sodium {v = —0.35) tevel (P.0.05)

The levd of calcium in biood
serum. 14.16 mg/100 ml, was signi-
ficantly affected by sex and age of the
birds (table 2). Female guinca fowl

nad  significantly highér calcium
values. 17.120.95mgf/100 ml than

males, 11.27 +#0.78 mg/100 ml. Therc
were also significant time of bleeding
X age eroup and age §TOUP X sex inter-
actions for the serum calcium levels.
The concentration of calcium in the
female guinea fowl of the 2 year age
group averaged in the mornings,
19.22+1.43 mg/100 ml as against
16.58 +1.56 mg/ 100 ml for the 4 year
age group females, bled in the after-
noons (table 5).
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4.

Sequence of Colleetion

rum protein and serum

9.5 mg/ 100 ml with a mean value ol
413 mg/100 mi. Female guinea fowls
had significantly {P< 0.05) higher
serum magnesium value. 4.41 mg/100
ml thanmales, 3.98 mg/ 100 ml. Also,

age had significant effect on the
serum magnesium Jevels (P< 0.05)

{table 2). The corrclation cocfficient
between serum magnesium level and
protein (r=0.32) sodium (xr = 0.60)
and calcium levels (r= 0.27) were all
significant (P-. 0.05).

Serum phosphate levels averaged
6.43 mg/100ml) with significant
differences {P< 0.01) betwecn males
(6.00 mg/100 mi) and fecmales (6.88
mg/100 ml) and also, between morn-
ing (5.28 mg/100 ml) and afternoon
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TABLE 3

S5

Effect of age group. sex and tiime of bleeding on calcium
concentration (mg/100ml) in blood serum of Guineg fowls.

Age group Sex Time of bleeding Mean values St Ruige

4 year old Males Mormings 1047 0.63 7.0-15.0

Afternoons 12.29 1.39 5.0-25.0

Females Mornings 14.34 “1.36 5.0-250

e Aftermoons 16.59 156 5.0- 30.0

2 year old Males Mornings 10.44 .29  -3.0-21.0

Afternoons 10.18 1.06 3.0—-15.0

Females Mornings g0 1.43 5:0:-27.5

Aftermoons 18.83 L3F 100270
bleeding (6.38 mg/100 mi). Serum showed a marked difference between
phosphate levels were significantly the first blood. collection and subse-
correlated with serum protein lgvels quent consecutive collections. The
{r = —0.32), potassium levels significant effect of the sequence of
(r=0.19) and magnesium level collection on the serum protein con-

(r=0.18) (P< 0.05).

The mean clotting time was 7.30+
0.6 minutes, range 3--4 minutes and
this was negatively correlated with

serum  protein level, (r = —-0.52),
sodium level (r = —0.61), magnesium
level (r = —0.40) not positively corre-

tated (P. 0.05) with potassium level
(r = 0.36). All correlations were signi-
ficant (P< 0.05).

DISCUSSION

in two previous studies the mean
serum protein levels of guinea fowls
were 2.68 /100 m! (Thurston ef al. .
1981) and 2.82 ¢/100 mil (Defalcd,
1942). The present mean value of
2.45 mg/100 mi, range 1.6 to 3.54
mg/100 ml, is in agreement with
these findings. Also, Strukie and
Neman (1951) working on the plasma
proteins of domestic chicken had
observed, as was recorded in this
study, that the level of serum proteins

108

centration therefore, appears to be
normal. The higher serum protein
concentration in the females than in
the males was in line with the findings
of Sturkic and Newman (1951 and

Verma ¢t al (1975) on domestic
chicken.
Serum c¢lectrolytes, sodiuimn  and

potassium were appreciably of higher
concentration in guinea fowls than
was reported for domestic towl by
previous workers (Ashok and Rawat,
1975: Ross et aly 1978 and Lake ot al:
1958). The significant positive correla-
tion with potassium would appear to
explain  the noticeable drop and
increase in sodium and potassium
concentration respectively recorded
with Dbleeding. The serum calcium
value of 14.16 mg/100 ml, range 1 to
30 mg/100 mi was within the range
of values reported for the domestic
fowl (Ross et al: 1978; Polins and
Sturkie, 1959). Male goinea fowl with
mean total serum calcium value of
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11.27 mg/ 100 ml appears higher than
was reported by Urist and Deutsch
(1960) ftor capons and Bell and Camp-
bell (1961) for mixed chicken popula-
tion. Iligher calcium and phosphate
levels 1 the females than in the males
recorded in this study had also been
reported in domestic chicken (Herte-
lendy-and Taylor. 1961).

The reduction in mean serumn pro-
tein concentration, sodium and mag-
nesium  Tevels might help 1o explain
thhe extended clotting time observed
in the birds after the third collections.
It is known that several blood clotting
factors — [ibrinogen thrombin, throm-
boplastin and plasma globulin fraction
are all proteinous in nature (Sturkie
and Griminger, 1965).
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