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Abstract

Hypertension is strongly associated with functional and structural
abnormalities that damage the kidneys, and other organs and lead to premature morbidity and
death. This research is to study the renal function tests in hypertensive patients using
Atenolol and comparing the results with that in newly diagnosed untreated hypertensive
patient. In addition comparing these results with that of apparently normal residents living in
| Mosul as a control.

Eighty essential hypertensive patients were included in this study. They were divided
into two groups, the first group included 50 patients (called Group A), with ages ranged from
38 - 65 years with a mean of 49.86 + 7.02 years, all were used Atenolol as antihypertensive
mono therapy. The second group included 30 patients of newly diagnosed untreated
hypertensive patients (called Group B), with ages ranged from 36-57 years with a mean of
| 44.9 years. A third group was the control group (called Group C), consisted of 30

normotensive subjects with ages ranged from 35-58 years with a mean of 45.9 years. The
biochemical investigations carried were the renal function tests including serum; urea,
creatinine, creatinine clearance, uric acid, sodium and potassium in addition to urine
microalbuminuria.

A comparison between the means of serum urea in Group B with Group C showed a
| significant increase. In addition, there was a significant increase in serum uric acid in Group

B in comparison with Group C. Moreover, MA level was significantly higher in Groups A
and B when compared with Group C or when compared with each other. The dose of
Atenolol showed a significant increase for MA with increased dose. The duration of
treatment also showed a significant increase for MA with increased duration of treatment. In
addition, age also causes a significant increase in MA with advanced ages and a decreased
Crel in Group A.

The overall analysis of the renal function tests indicate that Atenolol although has a
mild undesirable effects on renal functions but it has a negative effect on protein excretion,
Moreover, untreated hypertensive patients showed more signs of undesirable effects of kidney
function tests than treated patients with Atenolol specially in its effect on MA excretion.

lgeiiordg: Serum, urea, creatinine, uric acid, microalbuminuria, sodium, potassium,
hypertension, captopril.

vascular abnormalities that damage the
heart, kidneys, brain, vasculature, and
other organs and lead to premature

!Introduction
Hypertension is the state of having high
blood pressure (BP) (1). Progression of

hypertension is strongly associated witl: morbidity and death(2).
functional and structural cardiac and
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Hypertension is both a cause and
an effect of renal impairment and its
treatment influences renal outcomes (3).

Arteriosclerotic lesions of the
afferent and efferent arterioles and the
glomerular capillary tufts are the most
common renal vascular lesions in
hypertension and result in a decreased
glomerular filtration rate and tubular
dysfunction. Proteinuria and microscopic
hematuria occurs because of glomerular
lesions, and nearly 10% of death caused
by hypertension result from renal failure

).

Beta-adrenergic blockers have
been widely used in the treatment of
hypertension (5). Atenolol is a 81 selective
blocker, it reduces the heart rate, which
means it is useful in treating abnormally
rapid heart rhythms and patients with high
blood pressure (6).

The aims of the present study are to
investigate the effects of Atenolol on
renal function tests and to compare with
untreated hypertensive patients and
comparing these results with that of
normal residents living in Mosul City as a
control.

[Patient and methodg{

Patients: Eighty hypertensive
patients of both sexes were included in this
study, which was conducted during a
period of 7 months from October 2008 till
May 2009 with the co-operation of the
medical staff of the out — patient’s clinic in
Ibn-Sina teaching hospital. The patients
were divided into two groups. The first
group (Group A) consisted of fifty patients
whose blood pressure was controlled by
using Atenolol (Monotherapy) in a dose
ranged from 50 — 100 mg/day. The
duration of treatment ranged from 2
months to 8 years and their ages ranged
from 38 - 65 years with a mean of 49.86 =
7.02 years.

The second group (Group B)
consisted of thirty patients who were
newly diagnosed hypertensive patients
with no treatment, and their ages ranged
from 36 - 57 years with a mean of 44.9 +
4.4 years.

Control (Group C): Thirty apparently
healthy individuals with ages ranged from

35 - 58 years with a mean of 45.9 £ 6.0
years of both sexes were included in this
study as a control group.

Patients or individuals with a
history of heart, renal disease or diabetes
mellitus or any other disease which may
interfere with this study were excluded.

Specimens and methods: Venous blood
were obtained from each individual of the
three groups by antecubital venepuncture.
Serum samples were used for the
determination of urea, creatinine,
creatinine clearance, sodium, potassium,
and uric acid.

Urine samples: The first voided morning
urine specimens were collected for
determining the level of
microalbuminuria.

All the biochemical analysis was
performed at the laboratory of higher
study in the department of Biochemistry,
Mosul College of Medicine, University of
Mosul, Mosul, Iraq. Serum levels of
sodium and potassium was done at the
laboratory of the kidney dialysis unit of
Ibn-Sina teaching hospital.

Serum creatinine was measured by Jaffe
reaction method (7) using a kit supplied
by SYRBIO diagnostic reagents for
laboratories under license of EUROBIO
laboratories PARIS-France.

Creatinine clearance was measured by
using the Cockroft and Cault equation (8).
Serum urea was measured by enzymatic
method (9) , using a kit supplied by
Biomerieux (France).

Serum sodium and potassium were
measured using FP20 flame photometer
according to Burtis(10),using reagents
supplied by SEAC-Italy.

Serum uric acid was measured by
enzymatic method (11), using a kit
supplied by BioLabo, France.

Urine microalbumin was measured by
Micral test, according to Sacks and Bruns
(12), using strips supplied by Roche
Company, (ermany.

Statistical Analysis:

The standard statistical methods used for
the analysis of the data in this study were
used to determine the mean and standard
deviation (SD), to compare between cases
with control. @nd to find the correlation
between the various biochemical
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parameters and the dose, duration of drugs
used and age of the subjects (13).

sul
The following tables show the results of
all the present study.

D 1

In the present study the
comparison between serum urea level in
Group A and Group C and between
Group A and Group B show no significant
difference in serum urea (Table 1). This
indicates that Atenolol has no adverse
effect on kidney function in excreting
urea. Whereas there was a significant
increase in serum urea level in Group B in
comparison with Group C (p< 0.05) (Table
1)

This significant increase may be
due to structural changes in the glomeruli
of the kidneys in those patients, may be
due to continued elevation of blood
pressure, which leads to decrease GFR and
finally increase in serum urea level (3).

This result is in agreement with
the result of an other study (14), among
the renal functions in patients with mild to
moderate hypertension.

The comparison in this study
between serum creatinine level in Group A
and Group C showed no significant
difference in serum creatinine level (Table
1), which means that Atenolol has no
adverse effect on kidney functions in
excreting creatinine. This result is in
agreement with the result of another study
in which they studied the effect of atenolol
on renal hemodynamic in patients with
uncomplicated essential hypertension.
(15). The comparison between the level of
serum creatinine in Group B and Group C
and between Group A with Group B
showed no significant difference, (Table
1). This is may be due to short durztion of
hypertensive effect on renal tissues or the
disease is not sever enough to cause
significant increase in serum creatinine
level.

In this study, the comparison
between Group A and Group C and
between Group A with Group B. revealed
no significant changes in serum creatinine
clearance level (Table 1), this may indicate

that Atenolol has no adverse effect on
creatinine clearance as a function of the
kidneys .

These results are in agreement with

another where they studied the effect

Atenolol in patients with mild to moderate
essential hypertension and they found that
Atenolol produced a borderline decrease in
renal plasma flow but no change in (GFR)
or filtration fraction (16). Also no
significant change in the level of
creatinine clearance in Group B and Group
C (Table 1). This result may be due to
short duration of hypertensive effect on
renal tissues or the disease is not sever
enough to cause significant decrease.

In the present study the
comparison between serum uric acid in
Group A and Group C showed no
significant changes, which is in agreement
with another study (17), whereas the level
of serum uric acid in Group B was
significantly higher than serum uric acid
level in Group C (p<0.05) (Table 1). It
may be due to a decrease in renal blood
flow which accompanies the hypertension
which finally leads to increase uric acid
reabsorption (18). This result is in
agreement with the result of the study
done by other investigators (19), where
they found an association between serum
uric acid and development of
hypertension, and they suggested that uric
acid was an independent predictor for the
development and incidence of
hypertension.

The comparison between Group A
and Group C, Group A with Group B
and Group B and Group C in
microalbuminuria level showed a
significant increase (p= 0.01), (p< 0.01)
and (p<0.001) respectively (Table 2).
These results indicate that Atenolo] has a
negative effect on urinary albumin
excretion. The result of this study is in
agreement with the result of another study
(20). However the presence of
microalbuminuria in patients with
essential hypertension is a risk factor of
cardiovascular morbidity and mortality
(21).

In the present study the
comparison between Group A and Group
C showed no significant difference in
serum level of sodium, also, no significant
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difference in serum sodium level was
found between Group A and Group B,
between Group B and Group C (Table
1). This result indicates that Atenolo! has
no adverse effect in sodium excretion.

This result is in agreement with
that of Hasan et. al., where they found no
significant changes in serum level of
sodium in their experimental study of
Atenolol therapy (22).

In the present study the
comparison between Group A and the
Group C, Group A and Group B and
Group B with Group C showed no
significant difference in serum level of
potassium (Table 1). These results
indicate that Atenolol has no adverse
effect in renal tubular function regarding
potassium excretion.

The result of the present study is
in agreement with the result obtained by
other investigators (23).

The effect of dose and duration of
Atenolol on renal function parameters in
Group A in the present study had no
significant effects. This result indicates
that the effect of Atenolol is dose and
duration independent. This result is in
agreement with the result of another study,
where they studied the effect of atenolol in
doses of 50-100 mg daily on renal
functions in hypertensive patients over a
period of 3years. They found no
significant changes in renal function
parameters (24). Whereas, the effect of the
dose and duration of Atenolol on
microalbuminuria in Group A and Group
B was significantly higher than Group C
(p<0.01)Table 5 and 6 respectively).

This result may be due to the effect of
hypertension on renal functions, which
lead to increase protein excretion in the
urine.

The effect of the age on the kidney
function parameters in Group A in the
present study was not significant except
for creatinine clearance which was
significantly lower than Group C
(p=0.01)(Table 3) and this may be due to
the decrease in GFR due to decreased
renal blood flow with advancing age.
Whereas, the effect of age in Group A,
showed significant increase with
advanced ages (p<0.01)(table 7).
Conclusion

Atenolol although has a mild
undesirable effects on renal functions but
it has a negative effect on protein
excretion, so it is not preferable for the
management of hypertensive patients with
microalbuminuria.

Moreover, untreated hypertensive
patients shows more signs of undesirable
effects of kidney function tests than
treated patients with of Atenolol specially
in its effect on microalbuminuria
excretion.

It is advisable that hypertensive
patients with microalbuminuria to have
periodic check of renal function
parameters because it is an early sign for
renal tissues damage.

Reference

1. Wright JT, Bakris JG, Greena T (2002).
Effects of blood pressure lowering and
antihypertensive drug class on
progression of hypertensive kidney
disease: result from the AASK Trial.
JAMA 288 (19): 2421-31. 2. Messerli
FH, Williams B, Ritz E (2007).
Essential hypertension. Lancet
370(9587): 591 — 603.

2. Messerli FH, Williams B, Ritz E (2007).
Essential hypertension. Lancet 370

(9587): 591-603.

3. Jerums G, Panagiotopulos S,
Promaratne E, Power DA, Maclsaac RJ
(2008). I.owering of proteinuria in

responsc {0 antihypertensive
4, Kasper S, Wald B, Fauci F, Longo H,
Harisons JJ (2008).

Principles of internal Medicine. 17th
Edition MC Graw Hill

40 Tikrit Medical Journal 2011;17(1):37-47



Renal function tests in hypertensive patients using atenolol

Company, New York, USA, PP: 1549-
53.

5. Bangalore MD, Franz H , Messerli MD,
John B, Kostis M, Carl J

(2007). Cardiovascular protection using
beta blockers. JAm Coll

Cardiol 50: 563 -72.

6. Ogbra, O (2007). Atenolol. e Medicine
49: 115 -7 (Web).
7. Spencerk S (1986). Analytical reviews
in-clinical biochemistry, the

estimation of creatinine. Ann Clin
biochem 1: 1-25.
8. Cockroft DW, Gault MH (1976).
Prediction of creatinine clearance

from serum creatinine. ] Nephrone, 16:
31 -41.
9. Fawcett JK, Scott JE (1960). A rapid
and precise method for the

determination of urea. J clin path 13:
156-9.
10. Burtis CA, Ashwood ER, Bruns DE
(2008). Tietz fundamental of

clinical chemistry 6th ed. Saunders
company, USA, pp: 399-660.
11. James DR, Price CP (1988). Analytical
reviews in clinical

biochemistry: The measurements of
urate. Ann clin Biochem 25:

484-98.
12. Sacks DB, Bruns DE, Goldstein DE,
Maclaren NK , Donald JM,

Parrott M (2002). Guide lines and
recommendations for Laboratory

analysis in the diagnosis and

management of diabetes mellitus Clin

Chem 48: 436-72.
13. Armitage P, Berry G (1985). Statistical
methods in medical research

2nd ed. Blackwell, Oxford, London,
UK, pp: 60-75.
14. Jalal S, Sofi FA, Alai MS, Sidiqqi MA,
Bhat MA, Jan VM,

et.al.,(2001). Prevalence of
microalbuminuria in essential

hypertension. Indan J Nephrol 11: 6-
11.
15. Borne PH, Francesco F, Fici F, Makel
M, Wim W (2007). The effect

of Nebivolol and Atenolol on renal
and systemic haemodynamic in

hypertensive patients. High blood
pressure and Cardiovascular

prevention 14 (3): 133 -7.
16. Krusell LR, Jespersen LT, Christensen
CK, Thomsen K, Pedersen OL

(1997). Proximal tubular function in
essential hypertensive on Beta-

blocker therapy with atenolol. Blood
pressure 6 (3): 166 —70.
17. Rizos E, Bairaktari E, Kostoula A,
Hasiotis G (2003). The

Combination of Nebivolol plus
Pravastatin is Associated with a More

Beneficial Metabolic Profile
Compared to that of Ate: vlol plus

Pravastatin in Hyperiension Patients
with Dyslipidemia. .

Cardiovascular Pharmaco Therap 8
(2): 127-34.
18. Sundstrom J, Sullivan 1., Agostino RB,
Levy D, Kannel WB, Vasan

Tikrit Medical Journa! 2011;17(1):37-47 41



Renal function tests in hypertensive patients using atenolol

RS (2005). Relations of serum uric
acid to longitudinal blood

pressure tracking and hypertension
incidence.Hypertension45:28-33
19. Forman P., Choi H., and Curhan C.
(2007). Plasma Uric Acid Level

and Risk for Incident Hypertension
Among Men. J] Am Soc Nephrol

18: 287-92.
20. Wiysonge CS, Bradley H, Mayosi BM,
Maroney R, Mbewu A, Opie

LH, Volmink J (2007). Beta-blockers
for hypertension. Evid Based

Med 12(4): 112- 4.
21. Pontremoli R, Leoncini G, Viazzi F,
Parodi D, Vaccaro 'V, Falqui

V, et. al., (2005). Role of
microalbuminuria in the assessment of

cardiovascular risk in essential
hypertension. J Am Soc Nephrol
16:39-41.

22. Hasan R, Javaid A, Fatima H, Safdar
W (2006). Alterations in plasma
electrolytes and serum liver enzymes
induced by atenolol in common
rabbits oryctolagus cuniculus.
Pakistan J Biol Sc 9 (12): 2342 -5.
23. Law MR, Wald NJ, Morris JK, Jordan
RE (2003). Value of low dose
combination treatment with blood
pressure lowering drugs: analysis
of 354 randomised trials. BMJ 326:
1427-35.
24. Tindall H, Urquhart S, Stickland M
(1991). Treatment with atenolol
prevents progression of
microalbuminuria in Type 1 diabetic
patients. Current Medical Research

and Opinion 12(8): 516-20.

42 Tikrit Medical Jowrnal 2011;17(1):37-47



Renal function tests in hypertensive patients using atenolo!

Table (1): Comparison of kidney function parameters between all the three groups
(Group A, Group B, and group C)

E—————
|

NS = Not significant using unpaired t-test
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‘3 Mean + SD }
i Control Atenolol | Newly , I
ii Taramcters group group diagnosed | T-test e |
if (C) (1=30) | (A)(n=50) | (B)(n=30) I'
m A/C 0454 |
l! Sodium 13897+ |13856: 13997+ |, 4 0224 |
Il (mmol/L) 1.92 2.56 4.02 i
{‘ B/C 0.059 ”
: 2|
i A/C 0.069 |
| Potassium 422 + 4.16 = !
P 4042029 |97 e A/B 0215 |
!J B/C 0.576 }{
| |
| A/C 0.322 H
305 32+ ;
\ Urea (mg/dL) | 30.08+4.3 | o 155 A/B 0.039 li
Ii B/C 0254 |
{ |
| A/C 0.767 }i
Creatinine 0.77 + 0.80 = |
| (mg/aL) IR el 0.20 - 0.660 ‘\}
| B/C 0445 |
‘ll A/C 0346 |
Wil Uric acid . oaam | 534+ 5.67 B . _
| ma/aD) 5142092 | 19 g A/B 0.020 ]‘
“ B/C 0.100 ;’
|
;] A/C 0.075 1}
i 90.07 + 83.01 88.21 +
,‘ Crcl (ml/min) 16.71 16.17 16.61 A/B 0.675 E
| B/C 0.172 ;‘
i .______.j
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Table (2): Microalbumin (MA) levels in the studied groups.

G - Atenolol Control Newly
MA : | diagnosed
No. % No. | % No. %

1. MA<20mg/I(-ve) i 140 |0 00 |1 3.3
2. MA ca.20mg/1 2 4.0 0 0.0 3 10.0
3. MA ca.50mg/1 6 120 |0 0.0 8 26.7
4. MA ca.100mg/l 35 70.0 |30 100 18 60.0

Total 50 100 30 100 30 100

Group A x Group C(p = 0.011), Group A x Group B (p=0.0017),
Group B x Group C (p<0.001) according to Fisher Freeman Halton test.

Table (3): Effect of age on kidney function parameters in Group A

Crcl (ml/min)

88.52+12.64 77.04 + 17.66

NS = Not significant using unpaired t-test.

Tikrit Medical Journal 2011;17(1):37-47

pe-(year) Mean + SD ;

: 40-50 51-60 p-value
Parameters | (n=26) (n=24) ,
Sodium (mmol/L) 139.0 + 2.47 138.08 +2.62 0.209 (NS)
Potassium (mmol/L) |4.20 + 0.54 425+041 0.762 (NS)
Urea (mg/dL) 31.51+5.32 30.93£5.5 0.705 (NS)

Il Creatinine (mg/dL) | 0.77+0.16 0.76 £ 0.12 0.730 (NS)
Uric acid (mg/dL) 5.19+£ 093 549 +£0.86 0.246 (NS)
0.011
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Table (4): Effect of age on kidney function parameters in Group B

Using Fisher Freeman Halton test.
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S

Age Mean + SD
(year) 40-50 51-60
I
| @=27) @=3) Sl
Parameters
Sodium (mmol/L) 139.96 + 4.21 140.00 £ 2.0 0.988 (NS)
Polassium 4.15 £ 0.46 427031
(mmol/L) FEpE e s 0.677 (NS)
Urea (mg/dL) 32.18+4.52 38.5+3.54 0.071 (NS)
Creatinine (mg/dL) | 0.77 +0.14 1.03 +0.47 0.025
Uric acid (mg/dL) | 5.69 +0.83 5.50 £ 0.72 0.708 (NS)
Crcl (ml/min) 88.65 + 16.58 84.23 +20.08 0.670 (NS)
NS = Not significant using unpaired t-test
Table (5) Effect of Atenolol dose on MA levels
Atenclaldose |50 (mg/da.’y') 100 (mg/day} T
S N % N %o [P "ya’“e
1 1 5.6 6 18.8
2 0 0.0 2 6.3
0.009
3 4 222 2 6.3
4 13 72.2 22 68.8
Total 18 100 32 100
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Table (6): Effect of duration of treatment on MA levels in Group A

Duration <l{yr) >1-2.5(yr) 2.5-5(yr) p-value
Groups MA  No. % No. % No. %
1 2 15.4 2 13.3 3 13.7
Atenolol 2 0 0.0 1 6.7 1 4.5 0.0023
3 3 23.1 1 6.7 2 9.1
4 8 61.5 11 723 16 72.7
Using Fisher Freeman Halton test
MA levels in all studied

Table (7): Effect of age on

: ;“;5‘1

o
No.

14

208

3.8

42

3.8

20.8

84.6

(8}

54.2

0.0

6.7

0.0

0.0

0.0

0.0

100

100

3.7

0.0

11.1

0.0

22.2

66.7

P LR s | S U R s [ 0 [ R [ |

63.0

NS = Not significant according to Fisher Freeman Halton test.

133.3
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