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Abstract

Prolactin is a protein known as luteotropin, which enables mammals(females) to produce milk.This study
evaluated the relationship between increasing prolactin levels and Chronic Kidney Disease (CKD). Blood
sampleswere collected from 36patients with CKD and 35healthy people as a control group.Kidney function
test was conducted, as the following parameters were calculated for both CKD patients and the control group:
serum prolactin, insulin, insulin resistance, creatinine,glucose, uric acid,urea, albumin and total protein.
Results showed that high levels of serum prolactin (57+3.21ng/dl) were observed in CKD patients in
comparison to the control group (21+2.2 ng/dl). A significant difference (P<0.05) was recorded in serum
prolactin, insulin, insulin resistance, urea, creatinine and uric acid levelsbetweenCKD patients and the control
group. Results also revealed that serum prolactin in CKD patients was higher in females (68+1.21ng/dl) than
that recorded in males (47+3.22 ng/dl) in comparison to the control group for both males and females (19+1.2
and 23+2.4 ng/dl) respectively. Insulin resistance recorded nearly the same values in CKD patients for both
males and females (5.99+1.12 and 6.3940.51) respectively but higher than those recorded in the control group
(2.79+0.31and3.07+0.31) respectively. Blood urea levels were considerably higher in males (81+3.11 mg/dl)
than that recorded in females (72+3.11 mg/dl) for CKD patients in comparison to the control group for both
males and females (15.8+2.1 and 14.3+£3.1 mg/dl) respectively.
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Introduction

Prolactinaffects 300 species in vertebrates such as humans. It is secreted from the pituitary gland as a reaction
for eat, ovulation, mate, estrogen treatment, and nursing. Prolactin hormone plays an important role in
regulating the immune system, metabolism and pancreatic development[1], which may results in
cardiovascular consequences among CKD patients.

Chronic kidney disease is anadvanced loss of kidney function over months or years [2,3]. CKD is aglobal
health problem that affects 5-10% of the world population [4,5].

Worsening kidney function has no specificsymptoms, butthe patient might feel unwell and experienceloss in
appetite. Moreover, CKD is identifiedinpeople who have a potential risk of kidney problems, such as those
with diabetes, high blood pressure and a bloodline relative with CKD. This disease could be determined by its
certain complications, such as anemia, pericarditis, cardiovascular disease or renal osteodystrophy (renal
osteodystrophy is included in chronic kidney disease—mineral and bone disorder CKD-MBD) [3].

Chronic kidney disease is a long-term pattern of kidney disease,therefore, it is recognized from acute kidney
disease or acute kidney injury, as the decrease in kidney function should be manifest for over 3 months. CKD
is diagnosedwith a blood test for creatinine as a resultof muscle metabolismbreakdown. Previous studies have
shown that prolactin may have biological actions, which contributes in atherosclerotic progression and leads
to insulin resistance [6]. Insulinis a hormone produced by the B cells of Langerhans, which is exist in
Pancreas. Insulin preserves normal blood sugar (glucose) levels by facilitating the uptake of glucose,
regulating lipid metabolism, carbohydrate and protein and enhances growth and cell division [7].
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Insulin resistance occurs when the level of fat exceeds the normal rangein fatty tissues leading to
accumulation of fats in the abdomen, muscles, liver as well as intestine [8].In Particularly, Insulinresistance is
defined as the elevation of insulin level leading to aweak biological response, which impaired glucose
elimination [9].Serious problems that are associated to insulin resistance are high blood pressure and
increasing insulin levels, which in turn, leads to cardiovascular disease and Diabetes type 2 [10]. Particularly,
insulin resistance is related to Diabetes type 2, however, it is increasing in Diabetes type 1[11].

Materials and Methods

The test sample

The current study was conducted by utilizing 36 patients with CKD and 35 healthy people as a control group.
Both groups were from males and females. The characteristics of both groups are shown in Tablel.

Table 1 Demographic data of the CKD patients and the control group

Control CKD Patients
Characteristics

Mean £ SD Mean £ SD
Age (year) 3B+25 36+3.1
Sex (male/female) 5/30 12/24
Duration of CKD (years) | ---—-- 35

Kidney function tests

Prolactin and insulin were assessed by ELISA using Elabscience and monobind respectively (ELISA is a USA
Kit which depends on the high affinity and specificity [18] and [19]). Insulin resistance was determined in
blood serum by [20]. Urea and serum creatinine and were determined calorimetrically as described by
[12].Serum total protein and albumin were determined by using manual Biuret method [13]and
[14]respectively.Uric acid was determined by [15, 16]. Glucose was determined by[17].

Statistical analysis:

Data collected from the experiment was analysed usingt-test, which is a type of statistic used for determining
if there is a significant difference between the means of two groups.

Results& Discussion

A number of parameters that is related to kidney function were assessed. Results revealed that prolactin values
were 21+2.2 and 57+3.21ng/dl in control group and CKD patients respectively. Insulin recorded
12.89+1.08and 19.31+.2.25 ulU/mL respectively, whereas insulin resistance achieved 2.96+0.55 and
6.56+1.37 respectively. Glucose values were 5.09+0.11 and 7.19+0.11mmol/L for the control and CKD
patients respectively. Blood urea recorded 15.3+2.1and 76+3.11mg/dIrespectively. Creatinine values were
0.91+0.11 and 2.1+0.12mg/dI respectively. Uric acid recorded 3.3+0.42 and 8.1+1.2mg/dIfor the control and
CKD patients respectively. Total protein achieved 6.5+0.51 and 5.4+1.3 mg/dl respectively. Albumin
recorded 4.7+0.22and 3.8+1.1mg/dl respectively as shown in Table 2.

Table 2Kidney function test andprolactin levels in CKD patients and control group

Control CKD patients T-Test'
Parameters analysis
Mean + SD Mean + SD
Prolactin(ng/dl) 21+2.2 57+£3.21 S
Insulin(uIU/mL) 12.89+1.08 19.31+.2.25 S
Insulin resistance 2.96+0.55 6.56+1.37 S
Glucose (mmol/L) 5.09+0.11 7.19+0.11 NS
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Blood urea(mg/dl) 15.3+2.1 76+3.11 S
Creatinine (mg/dl) 0.91+0.11 2.1+0.12 S
Uric acid(mg/dl) 3.3+0.42 8.1+1.2 S
Total protein (mg/dl) 6.5+0.51 5.4+1.3 S
Albumin (mg/dl) 4.7+0.22 3.8+1.1 S

Results are reported as mean + SD.S: Significant (P>0.05), NS: Not Significant.

Results revealed high levels of all parameters in CKD patients in comparison with the control group except
total protein, which was slightly higher than that in CKD patients. Results were analysed statistically by t-test
andrecorded a significant difference in all parameters between CKD patients and the control group, however,
no significant difference was observed in glucose levels among groups.

Prolactin levels in CKD patients were higher than that in the control group, which was in line with that
recorded by [21] and [22].This confirms that CKD patients have increased levels of prolactin hormone
(hyperprolactinemia) as declared by [23]. Moreover, high prolactin levels contribute in arteriosclerosis, which
in turn, leads to insulin resistance and may contribute to vascular derangements.[24]. This was obvious in the
current study as the insulin resistance recorded high levels in CKD patients in comparison to the control
group.

In particular, diets with high fat arerelated with insulin resistance, asfatty acid composition play an important
role in insulin resistance development by effecting on membrane lipids composition [25].Furthermore, blood
urea in the current study recorded high levels in CKD patients in comparison to the control group, which
could be attributed to the degradation of muscles leading to increaseblood urea levels [26] and the later causes
kidney damage [22].Moreover, kidney function test was also determined between males and females as shown

in Table 3.
Table 3 Kidney function test for males and females
Control CKD patients

Parameters Male Female Male Female
Prolactin (ng/dl) 19+1.2 23+£2.4 47+3.22 68+1.21
Insulin(ulU/mL) 12.19+1.1 13.29+1.1 19.01+2.25 19.61+1.5
Insulin resistance 2.7910.31 3.07+£0.31 5.99+1.12 6.39+0.51
Glucose (mmol/L) 5.16+0.11 5.21+0.11 7.09+0.10 7.34+0.10
Blood urea (mg/dl) 15.8+2.1 14.3+3.1 81+3.11 72+3.11
Creatinine (mg/dl) 0.91+0.11 0.91+0.11 2.1+0.12 2.1+0.12
Uric acid (mg/dl) 3.5+0.12 3.1+0.42 8.71+1.2 7.61+2.2
Total protein (mg/dl) 6.6+0.51 6.3+0.51 6.0+1.1 5.0+2.2

Results are reported as Mean + SD

Results have shown that prolactin hormone recorded high levels in CKD patient for both males and females
(47£3.22 and 68+1.21ng/dl) respectively in comparison to that recorded for the control group (19+1.2 and
23+2.4 ng/dl) respectively. Insulin also recorded high levels in CKD patients for both males and females
(19.01£2.25 and 19.61+1.5ulU/mL) respectively in comparison to that for the control group
(12.19£1.1and13.29+1.1uIU/mL).Insulin resistance achieved high levels(5.99+1.12 and 6.39+0.51) in CKD
patients than that recorded in the control group(2.79+0.31and 3.07+0.31) for males and females respectively.
Glucose recorded high levels (7.09+0.10 and 7.34+0.10mmol/L) in CKD patients for both males and females
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respectively in comparison to the control group (5.16+0.11 and 5.21+0.11 mmol/L) respectively. Blood urea
achieved high levels in CKD patients (81+3.11and72+3.11 mg/dl) for males and females respectively in
comparison to that recorded for the control group (15.8+2.1and14.3+3.1mg/dl) respectively. Creatinine levels
in CKD patients were slightly higher (2.1+0.12 and 2.1+0.12 mg/dl) in both males and females respectively in
comparison to that in the control group (0.91+0.11and0.91+0.11 mg/dl) respectively. Uric acid recorded high
levels in CKD patients for both males and females (8.71+1.2and7.61+2.2 mg/dl) respectively in comparison to
that in the control group (3.5+0.12 and 3.1+0.42 mg/dl) respectively. Total protein in CKD patients was
almost as same (6.0+1.1and 5.0+£2.2 mg/dl) as that for the control group (6.6+0.51and 6.3+£0.51 mg/dl) in both
males and females respectively. In CKD patients, data exhibited high levels of prolactin
hormone(hyperprolactinemia) in females rather than that recorded in males, however, prolactin levels were
higher than that recorded in the control group. Hyperprolactinemia is a normal phenomenon in males and
females with CKD due to changes in biological activities, which leads to increase the production of prolactin
hormone [22].Insulin resistance was nearly the same for both males and females. The current study reveals
that insulin resistance is realtedwith kidney dysfunction due to increased levels of parameters that has been
determined for kidney function test in CKD patients, which indicates the fact that CKD patients have high
insulin resistance in comparison to healthy individuals, as declared by [27]. Particularly, insulin resistance is
exist in early stages of CKD and becomes widespread in CKD progression [28]. Increasing levels of blood
urea were recorded in males in comparison to females, however, the recording levels were extremely higher
than that for the control group for both males and females, which was in line with that recorded by [22]. In
addition, uric acid recorded nearly the same levels in both males and females. Finally, total protein recorded
same levels in both males and females.

Conclusion

The current study has shown that CKD is related with high serum levels of prolactin hormone.High prolactin
levels (Hyperprolactinemia) leads to insulin resistance. A significant difference was observed in CKD patients
for all parameters that reflects kidney function test in comparison to the control group.
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