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Abstract
The aim of this study was to determine the correlation between some biometrical measurements (length and width) and
some electrolytic concentration (Na +, K+ and Cl-) in sheep spleen. This study was conducted on 19 spleens of male sheep, they
were imported from Syria to Sulaimani province, aged between less than 1 year to 1.5 year. The results showed that the mean
values of weight were 108 gm and mean values of length and width of the spleens were 13.72 cm and 9.05 cm, respectively.
Also, the mean values of Cl-, Na+ and K+ concentration were 14.17 mmol/L, 6.58 mmol/L, 32.89 mmol/L, respectively. The
correlation coefficient between weight and width was (r = 0.661, P=0.002) was a higher correlation with R2 = 0.437. Also It
was (r= 0.932, P≤0.0001) between Na+ and K+ which was a high correlation, with the higher value of R2 =0.869. The results
showed the negative correlation between weight and Na+, weight and K+ with (r= -0.161, P=0.509) and (r= -0.214, P=0.379),
respectively. However, it showed the positive correlation between other parameters; weight, length, width , Na +, K+ and Cl-,
the correlation coefficient (r= 0.421, P= 0.072) between width and Cl- was the highest correlation, and the value R2 = 0.177. In
conclusion, our study shows the positive correlation between some parameters (weight, length and width) and some
electrolytes concentration (Na+, K+ and Cl-) and the highest correlation between width and Cl-, however there was a negative
correlation between weight and Na+ and between weight and K+ in sheep spleen.
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مقايس وتقيم بعض تركيزات اﻹلكترونيات ﻓﻲ الطحال اﻷغنام المستوردة الى محاﻓظة السليمانية
الهام احمد حسين سعيد و كارزان عبدالقادر احمد ﷴ
الخﻼصة
K+، Na +)

الهدف من هذه الدراسة هو تحديد العﻼقة بين بعض القياسات البيومترية ) الطول و العرض( وبعض التركيز اﻻلكتروليتﻲ
 تتراوح، تﻢ استيرادها من سوريا الى محافظة السليمانية،( طحال لذكور اﻷغنام١٩)  أجريت هذه الدراسة على.( فﻲ طحال اﻷغنامCl -و
( غﻢ ومتوسط القيمة للطول والعرض للطحال١٠٨)  أظهرت النتائج ان متوسط القيمة للوزن كانت. سنة١,٥ – أعمارهﻢ بين أقل من سنة
 مليمول٦,٥٨ ، لتر/  مليمول١٤,١٧  كانتK+  وNa+ ، Cl-  ان متوسط القيمة للتركيز، ايضا. سﻢ على التوالﻲ٩,٠٥  سﻢ و١٣,٧٢ كان
 وايضا كان.(R2=0.437) ( مﻊr = 0.661, P=0.002)  إن معامل اﻻرتباط بين الوزن والعرض. على التوالﻲ، لتر/ مليمول٣٢,٨٩  لتر و/
 وظهرت النتائج وجود اﻻرتباط السلبﻲ بين.R2 =0.869  مﻊ اعلى القيمة له، كان له اعلى ارتباطK+  وNa+ ( بينP≤0.0001, r= 0.932)
 ظهرت العﻼقة الموجبة بين، ومﻊ ذلك.( على التوالﻲP= 0.379, r=-0.214) ( وP= 0.509, r= -0.161)  مﻊK+  الوزن و، Na + الوزن و
 وجد اعلىCl- ( بين العرض وP= 0.072, r= 0.421)  المعامل اﻻرتباط،Cl - وK+ ،Na+ ،  العرض،  الطول، الوزن: القياسات اﻷخرى
 الطول والعرض( وبعض تركيز، ظهرفﻲ دراستنا العﻼقة الموجبة بين بعض القياسات )الوزن، فﻲ الختام. (R2 = 0.177)  والقيمة،اﻻرتباط
 وبين الوزنNa+  ومﻊ ذلك كان هناك العﻼقة السلبية بين الوزن و،Cl - ( و أعلى العﻼقة بين العرض وCl - وK+ ،Na+) اﻻلكتروليتات
. فﻲ الطحال اﻷغنامK+و
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Introduction

Material and Methods

Spleen is defined by (1) as the largest and major
secondary lymphatic organ, and which works as a filter for
blood, also reserves iron which can be used in haemoglobin
synthesis. Holocomb (2) has described sheep as an
important source of meat, milk and wool production. Also,
Spleen defined as mass tended to be larger in sheep with
lower residual feed intake regardless of diet type (3). Many
diseases cause a change in fluids and electrolyte balance
(4,5). Electrolytes play an important role in all parts of
animal life. Electrolytes are distributed in body fluids
(6).The most important sodium’s functions is maintaining
osmotic balance cellular uptake of glucose and amino acid
transport (7). Salt Institute (8), defined salt consist of 2
elements (NaCl) as an essential in many plants and in the
diet of human and animals. Mongin (9) and Leeson and
Summers (10) determined the function of sodium as the
principal cation of extracellular fluid, which is involved in
numerous functions including the regulation of extracellular
fluid volume, acid base balance, cell membrane potential,
nerve function, and the absorption of glucose and amino
acids. Dietary Electrolyte Balance (DEB = Na + K-Cl,
mEq/kg diet), according to Mongin (9), refers to the
difference between positive and negative ions present in the
diet (Na+ + K+- Cl-) and it is commonly expressed as
mEq/kg of dry matter (DM). the established value that
express the quantity and relation among them is called
Mongin Number (MN) (11). MN =mEq Na+ + mEqK+ mEqCl-.Potassium is essential for various physiologic
processes such as cell volume regulation, electrolyte
balance, membrane potential, and muscle contraction (12).
Extracellular K+ concentration ([K+])is tightly regulated in
mammals, and this is critical for normal membrane
potential and cell functions (13,14). Potassium also
interacts with both sodium and chloride to control fluid and
electrolyte balances and assists in the conduction of nereve
impulse (15). Mounib and Evans (16) compared kidney Na
and K levels in lambs (1 year old), adults (4 years old) and
aged sheep (6-8 years). But, there are limited information
about the electrolytic concentration (Na +, K+ and Cl-) in
sheep spleen Determination of the spleen size has been
done using various parameters of the spleen such as the
width (17-19), the volume (20,21) and the ratio (22).
Because routine method for determination (electrolytes) is
measuring in the serum only, was hypothesized that spleen
tissue is the most appropriate sample material for the
measurement the value of (Na+, K+ and Cl-), there for this
study aimed to evaluate the value of (electrolytes) in spleen
tissue.
The aim of present study is to determine the correlation
between some biometrical measurements (length, width)
and some electrolytic concentration (Na+, K+ and Cl-) in
sheep spleens.

A total of 19 spleens from apparently healthy
slaughtered animals were aged (under 1 year to 1.5 year)
collected and transported to the lab of Animal Science
department in the College of Agriculture Science of
Sulaimania University, for gross some biometrical
measurements and some biochemical test.
Biometric parameters of the spleen, were recorded on
spleen sample including: Spleen weight (gm) was measured
using digital balance, spleen length was measurement
between two opposite highest vertical points of the spleen
using a meter scale (cm) and spleen width between two
opposite mid-point of the spleen, measured using a meter
scale (cm). after biometric measurement of each spleen
sample, about (2 gm) of each spleen sample were taken and
manually homogenized in (5 ml) distilled water and
immigrated for about (8 min), then centrifuge have been
done by use (small bench centrifuge) for (at least 15
minutes at 1600 RPM), after centrifugation, the
supernatants were separated and kept at (3- 4 C°) in
refrigerator until transported to the laboratory for
biochemical analysis. Then, the supernatants were used to
determine some electrolytes concentration (mmol/L)
(sodium (Na+), potassium (K+) and chloride (Cl-). All tests
were done by (Cobas C311 (Germany) - fully automatic
calorimetric method FDA approved Kits) method. Data
collected were subjected to statistical analysis using
(XLSTAT 2016. 02). Correlation between some biometric
parameters (weight (gm), length (cm) and width(cm)) and
some electrolytes concentration (Na+, K+ and Cl- mmol/L)
was done using Pearson’s correlation test.
Results and Discussions
Niederau el al. (23), found that information about the
diagnosis and course of the gastrointestinal and
hematologic diseases can be obtained achieved from the
splenic size. Electrolytes are distributed in body fluids and
play a vital role in all stages of animal life (6). The
biometrical measurements of the spleens of sheep are
presented in figure 1.
Figure 1 show that mean value weight of spleen sheep
was 108 gm, also the mean value of length and width in
spleen sheep were (13.72 and 9.05) cm, respectively. The
values obtained in this study in sheep spleen were differ to
those previously reported in Awasi sheep by Khalel (24)
measured spleen weight about 69 ± 6.663 gm in Awasi
sheep. Khalel (24) also measured average length and width
of spleen of Awasi sheep to be 9.93 ± 0.342 cm and 6.48 ±
0.233 cm, respectively.
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Table 1: The correlation between biometrical parameters;
weight, length and width of sheep spleen
Width (cm)
r = 0.661
Weight (gm)
P = 0.002
R2 = 0.437
r = 0.654
Length (cm)
P = 0.002
R2 = 0.427
2
r: correlation coefficient, R : coefficient of determination,
correlation is a significant at P<0.05 level.
Spleen parameters

Figure 1: Values of some biometrical parameters in sheep
spleens.

Length (cm)
r = 0.604
P = 0.006
R2 = 0.364

Table 2 shows the correlation (r), P- value and
coefficient of determination (R2) between some electrolytic
concentration sodium(Na+), potassium (K+) and chloride
(Cl-) in s sheep spleen. Results show the correlation
between Na+ and K+, Na+ and Cl- and between K+ and Clwere (r= 0.932, p= <0.0001, r= 0.792, P= <0.0001 and r=
0.809, P= <0.0001) respectively. The correlation coefficient
(r) between (width and Cl-) is a high correlation. Coefficient
of determination (R2) between Na+ and K+, Na+ and Cl- and
between K+ and Cl- (R2 =0.869, R2 = 0.628 and R2 = 0.654)
respectively. A proportionate decrease in Cl relative to Na
is characteristically seen in diarrhea, blood loss, and sweat
(Smith 2009). Decreasing Cl without decreasing the
proportion of Na can be followed by metabolic alkalosis
such as abomasal torsion and vagus indigestion (5). Chiy
and Phillips (28) suggesting Na:K ratios >10 indicate Na
sufficiency while less than 2.3 indicated Na deficiency.

Figure (2) shows that means value of sodium
concentration (Na+) as well as Potassium (K+) and Chloride
(Cl-) in sheep spleen. mean values of Na+, K+ and Cl- were
(6.58, 32.89 and 14.17) mmol/ L, respectively. (Piccione et
al. (25) studied the seasonal concentrations of Na, K, and
Cl ions all over a year and he found somehow variation in
those levels. Electrolytes are a critical element in cellular
metabolism, muscle contraction, nerve transmission, and
enzyme reactions (26). The increased intracellular calcium
is involved in the contraction of vascular smooth muscle
cells and is thus involved in the development of elevated
blood pressure (27).

Table 2: The correlation between electrolytic concentration
(Na+, K+ and Cl-) in spleen sheep
Chloride (Cl-)
(mmol / L)
r = 0.792
+
Sodium (Na )
P = <0.0001
(mmol / L)
R2 = 0.628
r = 0.809
Potassium (K+)
P = <0.0001
(mmol / L)
R2 = 0.654
2
r: correlation coefficient, R : coefficient of determination,
correlation is a significant at P < 0.05 level.
Electrolytes
Concentration

Figure 2: Values of some electrolytic concentration Na+, K+
and Cl- (mmol/L) in sheep spleens.
In table 1 show the (correlation, P- value and R2)
between some biometrical parameters weight (gm), length
(cm) and width (cm) in sheep spleen. Results show the
positive correlation between weight and length (r= 0.604,
P= 0.006), between length and width (r= 0.654, p = 0.002)
and the correlation coefficient between weight and width
(r= 0.661, p=0.002) is a high correlation. Coefficient of
determination (R2) between weight and length (R2 = 0.364),
between weight and width (R2 = 0.437) and between length
and width (R2 = 0.427).

Potassium (K+)
(mmol / L)
r = 0.932
P = <0.0001
R2 = 0.869

Table 3 shows the Correlation (r), P- value and
Coefficient of determination (R2) between some biometrical
parameters weight (gm), length (cm) and width (cm)with
some electrolytic concentration sodium (Na+), potassium
(K+) and chloride (Cl-) in sheep spleen. Results show a
negative correlation between weight and Na+ and between
weight and K+(r= -0.161,P=0.509 and r= -0.214, P= 0.379)
respectively, but the positive correlation between weight
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and Cl - (r= 0.022, P= 0.929),length and Na+ (r= 0.147, P=
0.549),length and K+(r= 0.140, P= 0.567), length and Cl(r=0.267, P=0.270),width and Na+ (r=0.201, P=
0.410),width and K+(r= 0.297,P= 0.216) and the correlation
coefficient between width and Cl- (r= 0.421, P=0.072) is a
high correlation. The coefficient of determination (R2)
between weight and Na+(R2= 0.026), weight and K+ (R2
=0.046),weight and Cl- (R2 = 000), length and Na+(R2
=0.022),length and K+(R2 = 0.020),length and Cl-(R2
=0.071),width and Na+ (R2 = 0.040),width and K+ (R2=
0.088) and between width and Cl-(R2=0.177).Electrolyte
imbalances commonly occur because of loss of electrolytes,
shift of certain electrolytes, or relative changes in
concentrations due to loss of water (4).
In conclusion the present study show the positive
correlation between some parameters (weight, length and
width) and some electrolytes concentration (Na+, K+and Cl)
and a high correlation between (width and Cl-), but the
negative correlation between (weight and Na+) and between
(weight and K+) in sheep spleen.

6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.

Table 3: The correlation between spleen parameters
(weight, length and width) and electrolytes concentration
(Na+, K+ and Cl-) in spleen sheep

17.
18.

Electrolytes concentration
Sodium
Potassium
Chloride
(Na+)
(K+)
(Cl -)
Mmol/ L
Mmol/ L
Mmol/ L
r = -0.161
r = -0.214
r = 0.022
Weight
P = 0.509
P = 0.379
P = 0.929
(gm)
R2 = 0.026
R2 = 0.046
R2 = 0.000
r = 0.147
r = 0.140
r = 0.267
Length
P = 0.549
P = 0.567
P = 0.270
(cm)
R2 = 0.022
R2 = 0.020
R2 = 0.071
r = 0.201
r = 0.297
r = 0.421
Width
P = 0.410
P = 0.216
P = 0.072
(cm)
R2 = 0.040
R2 = 0.088
R2 = 0.177
2
r: correlation coefficient, R : coefficient of determination,
correlation is a significant at P < 0.05 level.
Spleen
Parameters

19.

20.
21.

22.
23.
24.
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