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Abstract
Atenolol is one of beta-adrenergic receptor blocking agent. It is widely used for the treatment of
hypertension as a selective antihypertensive drug. But long term usage of atenolol may cause one of the
cardiovascular diseases like myocardial infarction. To prove the relationship between atenolol and
cardiovascular disease, measurement of creatinekinase-MB as a diagnostic indicator in early and long
term usage of this drug by hypertensive patients is recommended. A comparative study w as conducted
in Al-Yarmouk Teaching Hospital–Emergency Department- on 30 hypertensive patients using atenolol.
They were divided into (2) groups A and B according to the duration of the drug usage. Group A- (15)
patients with a mean age (56+6) years. They used atenolol for a period of (1-5) years. Group B- also
(15) patients with mean age (60+6) years. They used atenolol for (6-20) years. Both groups were with
nearly the same number of males and females. All subjects of the study groups were screened to
exclude evidence of hyper or hypothyroidism, diabetes and chronic renal failure. Venous blood
samples were taken in first 8 hours after onset symptoms of cardiac attack from each patients and the
levels of creatine kinase-MB were estimated and compared between the (2) groups. There is a
significant correlation between levels of serum creatine kinase-MB of group A and group B (P<0.05).
Atenolol causes increased level of serum CK-MB and this increase was directly proportional to the
duration of the drug usage. CK-MB is one of cardiac markers that released from heart muscle when it is
damaged as a result of myocardial infraction. So, atenolol has a significant correlation with
development of myocardial diseases.
Key words: hyperte nsion , Ate nolol and side e ffects , creatine kinase -MB , Atenolol
antihyperte nsive.

:ﺍﻟﺨﻼﺻﺔ

 ﻭﻫﻮ ﻳﺴﺘﺨﺪﻡ ﺑﺸﻜﻞ ﻭﺍﺳﻊ ﻓـﻲ ﻣﻌﺎﻟﺠـﺔ ﺍﺭﺗﻔـﺎﻉ٬ﺍﻟﺘﻴﻨﻮﺭﻣﻴﻦ ﻫﻮ ﻭﺍﺣﺪ ﻣﻦ ﻣﺠﻤﻮﻋﺔ ﺍﻷﺩﻭﻳﺔ ﺍﻟﺘﻲ ﺗﻌﻤﻞ ﻋﻠﻰ ﻏﻠ ﻖ ﻣﺴﺘﻘﺒﻼﺕ ﺑﻴﺘﺎ
ﺿﻐﻂ ﺍﻟﺪﻡ ﻭﻟﻬﺬﺍ ﻓﺈﻥ ﻫﺬﺍ ﺍﻟﻌﻘﺎﺭ ﻗﺪ ﻳﺼﻨﻒ ﻛﺪﻭﺍء ﺍﺧﺘﻴﺎﺭﻱ ﻟﺘﻘﻠﻴﻞ ﺍﺭﺗﻔﺎﻉ ﺿﻐﻂ ﺍﻟﺪﻡ ﻭﻟﻜﻦ ﺍ ﺳﺘ ﺨﺪﺍﻡ ﻫﺬﺍ ﺍﻟﻌﻘﺎﺭ ﻋﻠﻰ ﻣﺪﻯ ﻃﻮﻳﻞ ﻗﺪ ﻳ ﺴﺒﺐ
 ﻭﻹﺛﺒﺎﺕ ﺍﻟﻌﻼﻗﺔ ﺑﻴﻦ ﻋﻘﺎﺭ ﺍﻟﺘﻴﻨﻮﺭﻣﻴ ﻦ ﻭﺃﻣﺮﺍﺽ ﺍﻟﺠﻬﺎﺯ ﺍﻟﻘﻠﺒﻲ ﺍﻟﻮﻋﺎﺋﻲ ﺑﻮﺍﺳﻄﺔ ﻗﻴﺎﺱ.ﺣﺪﻭﺙ ﻭﺍ ﺣﺪ ﻣ ﻦ ﺍﻣﺮﺍﺽ ﺍﻟﺠﻬﺎﺯ ﺍﻟﻘﻠﺒﻲ ﺍﻟﻮﻋﺎﺋﻲ
 ﻭﻟﻬـﺬﺍ٬ﺃﻧﺰﻳﻢ ﺍﻟﻜﺮﻳﺎﺗﻴﻦ ﻛﺎﻳﻨﻴﺲ ﻡ ﺏ ﻛﻜﺎﺷﻒ ﺗ ﺤﻠﻴﻠﻲ ﻋﻠﻰ ﺍﻟﻤﺪﻯ ﺍﻟﻘﺼﻴﺮ ﻭﺍﻟﺒﻌﻴﺪ ﻻ ﺳﺘ ﺨﺪﺍﻡ ﻫﺬﺍ ﺍﻟﻌﻘﺎﺭ ﻟـﺪﻯ ﻣﺮﺿـﻰ ﺍﺭﺗﻔـﺎﻉ ﺿـﻐﻂ ﺍﻟـﺪﻡ
( ﻣﺮﻳﻀـ ﺎً ﻳﻌـﺎﻧﻮ ﻥ ﻣـﻦ ﺍﺭﺗﻔـﺎﻉ ﺿـﻐﻂ ﺍﻟـﺪﻡ۳ ۰ )  ﻋﻠـﻰ-  ﻗﺴـﻢ ﺍﻟﻄـﻮﺍﺭﺉ- ﺃﺟﺮﻳﺖ ﺩﺭﺍﺳﺔ ﻣﻘﺎﺭﻧﺔ ﺣﺎﻻﺕ ﻓﻲ ﻣ ﺴﺘ ﺸﻔﻰ ﺍﻟﻴﺮﻣـﻮﻙ ﺍﻟﺘﻌﻠﻴﻤـﻲ
.ﻭﻳ ﺴﺘﻌﻤﻠﻮ ﻥ ﺗﻴﻨﻮﺭﻣﻴ ﻦ ﻛﻌﻼﺝ ﻭﺗﻢ ﺗﻘﺴﻴﻢ ﻫﺆﻻء ﺍﻟﻤﺮﺿﻰ ﺇﻟﻰ ﻣﺠﻤـﻮﻋﺘﻴ ﻦ )ﺃ ﻭﺏ( ﻭﻓﻘـﺎً ﺇﻟـﻰ ﻃـﻮﻝ ﻓﺘـﺮﺓ ﺍﺳـﺘﻌﻤﺎﻟﻬﻢ ﻟﻌﻘـﺎﺭ ﺍﻟﺘﻴﻨـﻮﺭﻣﻴ ﻦ
( ﺳﻨﺔ٥- ۱ )  ( ﺳﻨﺔ ﻭﺍ ﺳﺘﻌﻤﻠﻮﺍ ﺍﻟﺘﻴﻨﻮﺭﻣﻴﻦ ﻟﻔﺘﺮﺓ ﺯﻣﻨﻴﺔ ﺗﺮﺍﻭﺣﺖ ﺑﻴﻦ٦ +٥ ٦ )  ﻣﻌﺪﻝ ﺃﻋﻤﺎﺭﻫﻢ٬ً ( ﻣﺮﻳﻀﺎ۱٥ ) ﺍﻟﻤﺠﻤﻮ ﻋﺔ )ﺃ ( ﻭﺗﺘﺄﻟﻒ ﻣﻦ
.( ﺳﻨﺔ۲ ۰- ٦ )  ( ﺳﻨﺔ ﺍ ﺳﺘﻌﻤﻠﻮﺍ ﺍﻟﺘﻴﻨﻮﺭﻣﻴﻦ ﻟﻤﺪﺓ ﺗﺮﺍﻭﺣﺖ ﺑﻴﻦ٦ +٦ ۰ )  ﻣﻌﺪﻝ ﺃﻋﻤﺎﺭﻫﻢ٬ً( ﻣﺮﻳﻀ ﺎ۱ ٥ ) ﻭﺍﻟﻤﺠﻤﻮﻋﺔ )ﺏ( ﻭﺗﺘﺄﻟﻒ ﺃﻳﻀﺎً ﻣﻦ
 ﻭﻛﻞ ﺍﻟﻤﺮﺿﻰ ﺍﻟﻤﺸﻤﻮﻟﻴ ﻦ ﺑﻬﺬﻩ ﺍﻟﺪﺭﺍﺳﺔ ﻏﻴ ﺮ ﻣﺼﺎﺑﻴﻦ ﺑﺄﻣﺮﺍﺽ ﺍﻟﻐﺪﺓ ﺍﻟﺪﺭﻗﻴﺔ٬ﻛﻼ ﺍﻟﻤﺠﻤﻮﻋﺘﻴ ﻦ ﺗﻘﺮﻳﺒﺎً ﺗﻀﻢ ﻧﻔﺲ ﺍﻟﻌﺪﺩ ﻣﻦ ﻛﻼ ﺍﻟﺠﻨﺴﻴﻦ
 ﺗﻢ ﺃﺧﺬ ﻋﻴﻨﺎﺕ ﻣﻦ ﺩﻡ ﻛﻞ ﻣﺮﻳﺾ ﺧﻼﻝ ﺍﻟﺴﺎﻋﺎﺕ ﺍﻟﺜﻤﺎﻧﻴﺔ ﺍﻷﻭﻟﻰ ﺑﻌﺪ ﻇﻬﻮﺭ ﺃ ﻋﺮﺍﺽ ﺍﻷﺯﻣﺔ.ﻭﻻ ﺑﺪﺍء ﺍﻟ ﺴﻜﺮﻱ ﺃﻭ ﻋ ﺠﺰ ﺍﻟﻜﻠﻴﺔ ﺍﻟﻤﺰﻣﻦ
 ﻛﺎﻥ ﻣﻌﺪﻝ ﺍﻷﻧﺰﻳﻢ ﻛﺮﻳﺎﺗﻴﻦ ﻛـﺎﻳﻨﻴﺲ ﻡ ﺏ ﻓـﻲ.ﺍﻟﻘﻠﺒﻴﺔ ﻟﻘﻴﺎﺱ ﻣﺴﺘﻮﻯ ﺃﻧﺰﻳﻢ ﺍﻟﻜﺮﻳﺎﺗﻴﻦ ﻛﺎﻳﻨﻴﺲ ﻡ ﺏ ﻭﺗﻤﺖ ﻣﻘﺎﺭﻧﺔ ﺍﻟﻨﺘﺎﺋﺞ ﺑﻴﻦ ﺍﻟﻤﺠﻤﻮﻋﺘﻴﻦ
 ﻭﻣﻦ ﺧﻼﻝ ﺍﻟﻨﺘﺎﺋﺞ ﺍﻟﺘﻲ ﺗﻢ ﺍﻟﺤﺼﻮﻝ ﻋﻠﻴﻬﺎ. P< ۰٫۰٥ ﻣﺼﻮﻝ ﺩﻡ ﺍﻟﻤﺠﻤﻮﻋﺔ )ﺏ ( ﻣﻘﺎﺭﻧ ﺔً ﺑﺎﻟﻤﺠﻤﻮﻋﺔ )ﺃ ( ﻋﺎﻟﻴﺔ ﻭﺑﻤﻌﻨﻮﻳﺔ ﻭﺍﺿﺤﺔ
ﺗﺒﻴ ﻦ ﺃﻥ ﻋﻘﺎﺭ ﺍﻟﺘﻴﻨﻮﺭﻣﻴﻦ ﻳﺆﺩﻱ ﺇﻟﻰ ﺍﺭﺗﻔﺎﻉ ﻭﺯﻳﺎﺩﺓ ﻣﺴﺘﻮﻯ ﺍﻷﻧﺰﻳﻢ ﻛﺮﻳﺎﺗﻴﻦ ﻛﺎﻳﻨﻴﺲ ﻡ ﺏ ﻭﻫﺬﻩ ﺍﻟﺰﻳﺎﺩﺓ ﺗﺘﻨﺎ ﺳﺐ ﻃﺮﺩﻳ ﺎً ﻣـﻊ ﻃـﻮﻝ ﺍﻟﻔﺘـﺮﺓ
 ﻟﺬﺍ ﻓﺈ ﻥ ﻋﻘـﺎﺭ ﺍﻟﺘﻴﻨـﻮﺭﻣﻴ ﻦ ﻟـﻪ٬ﺍﻟﺰﻣﻨﻴﺔ ﻻ ﺳﺘﻌﻤﺎﻝ ﺍﻟﺘﻴﻨﻮﺭﻣﻴ ﻦ ﻭﺑﻤﺎ ﺃﻥ ﻫﺬﺍ ﺍﻷﻧﺰﻳﻢ ﻣﺆ ﺷﺮ ﺣﻴﻮﻱ ﺧﺎﺹ ﻷﻣﺮﺍﺽ ﺍﻟﺠﻬﺎﺯ ﺍﻟﻘﻠﺒﻲ ﺍﻟﻮﻋﺎﺋﻲ
.ﻋﻼﻗﺔ ﻣﻌﻨﻮﻳﺔ ﺑﺤﺪﻭﺙ ﺃﻣﺮﺍﺽ ﺍﻟ ﺠﻬﺎﺯ ﺍﻟﻘﻠﺒﻲ ﺍﻟﻮ ﻋﺎﺋﻲ ﻭ ﺧﺼﻮﺻ ﺎً ﺍﺣﺘﺸﺎء ﺍﻟﻌﻀﻠﺔ ﺍﻟﻘﻠﺒﻴﺔ
Introduction :
Atenolol is one of beta blockers acts by
diseases as angina pectoris, hypertension,
blocking beta receptors that are found in
arrhythmias and in prevention of heart attack(4).
various parts of the body, and prevents the
The prolong use of this drug as
action of nor-adrenaline and adrenaline (1).
antihypertensive may show different side
Atenolol is rapidly absorbed from the gut.
effect which may develop to symptoms of
Blood level reached a peak concentration in (2cardiovascular disease. Creatine Kinase-MB is
3) hours (2). Metabolism of atenolol is minimal
one of the isoenzymes of creatine kinase which
and almost the total absorbed drug (85-100)%
is mostly found in the heart. I measured
is cleared via excretion in the urine in an
creatine kinase-MB as an important biological
unaltered manner (3). Although atenolol is the
marker, when it appears in abnormal
drug of choice in different cardiovascular
level>10u/L in serum.
#
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This means that there is a myocardial injury.
CK-MB shows increases above normal in a
person's blood test about four to six hours after
the start of a heart attack. It reaches its peak
level in about 18 hours and returns to normal
in 24 to 36 hours (5). CK-MB is both a sensitive
and specific marker for mycocardial infarction,
most commonly used to confirm the existence
of heart muscle damage.

1.

The correlation between atenolol
duration 1-5 years and CK-MB (u/L)
in patients included in the study
( y = 2.4336x+2.5759, R2 = 0.236,
r=0.486, P=0.066 (Not significant)).
2. The correlation between atenolol
duration 6-20 years and CK-MB
(u/L) in patients included in the study
(y= -0.3751x+24.188 , R2= 0.277,
r= -0.166, P= 0.553 (Not significant)).
3. The correlation between atenolol
duration (years) and CK-MB (u/L) in
total 30 patients included in the study
(y=0.9507x+9.3164,
R2=0.1757,
r=0.419, P=0.021 (significant direct
correlation) as shown in Fig. (2).

Materials and Method:
This comparative study w as done in the
Emergency Department in Al-Yarmouk
Teaching Hospital on (30) hypertensive
patients (48-68) years who received atenolol
tablet 100mg as antihypertensive drug for a
duration of (1-20) years. The patients were
divided into (2) groups according to the
duration of drug use:
Group A: consists of (15) patients with a
mean age (56+6), they used
atenolol for a period of (1-5)
years.
Group B: consists of also (15) patients with
a mean age (60+6), they used
atenolol for a period of (6-20)
years.
Venous blood samples were obtained
from each patient of both groups for measuring
the level of CK-MB. The method used for
measuring CK-MB is Immunoinhibition Assay
(RANDOX) in which an antibody is
incorporated in the CK reagent. This antibody
will bind to and inhibit the activity of the M
subunit of CK-MB. This means that only the
activity of the B subunit in serum is measured
(6,7)
. The sample is serum, heparinized or
EDTA plasma. Haemolysis interferes with the
assay. Reagents are a mixture of CK-MB
Buffer/Glucose (Imidazole Buffer, Glucose,
Mg-Acetate
and
EDTA)
with
Enzymes/Coenzymes/Substrate/Antibody
(ADP, AMP, Diadenosine pentaphosphate,
NADP, HK, G-6-PDH, N-Acetylcysteine,
Creatine Phosphate and Antibody to CK-M).
A patient sample is added to the reagent
mixture read the absorbance directly at 340nm
(A1), the second reading is after five minutes
exactly (A2).
A = A2 – A1
A multiplied by 1651 (kit factor) gives the
concentration of CK-MB in u/L.
This
procedure is done at room temperature 25oC.

Table(1) : The CK MB(u/L) conce ntration
duration of use of ate nolol in hype rtensive
included in the study

CK MB (u/L)

Atenolol duration of
use (years)

1-5
years

6-20
years

Mean

10.12

20.59

SD

8.58

8.60

Minimum

1.6

7.1

Maximum

31.3

36.9

CK-MB (u/L)
30
25
20
15
10
5
0
1-5 ye ars

6-20 ye ars

Figure (1) : Correlation between time of
atenolol usage and se rum CK-MB

Results:
After collection and categorization of
data from the (30) patients included in the
study, statistical analysis was done [table 1 and
Fig.1] which revealed the following:
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MB which released specifically from injured
heart muscle (13).Increased serum levels of CKMB in hypertensive patients taking atenolol is
directly proportional to the duration of the
atenolol usage. Long exposure of cardiac
muscle to atenolol leads to escape of CK-MB
to circulation. The mechanism by which
atenolol causes myocardial injury is not yet
known and this may be due to cardiac muscle
which becomes fatigue with prolonged
exposure to atenolol causing it unable to
contract efficiently and ending with failure (14).

Conclusion:
Atenolol should be used selectively and
in acute urgent cases for different cardiac
diseases. For hypertensive patients of long
term usage checking should be followed
continuously to make sure if any symptoms of
cardiac injury appears and in such a case
terminates
using
atenolol
and
other
antihypertension drug should be described.

Figure(2) : The correlation between the
duration of atenolol treatment (years) and
CK-MB (u/L) in total 30 patients included
in the study
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