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ABSTRACT
Background: It have been suggested by some studies that uric acid plays a causal role in
the development of cardiovascular disease where as other studies concluded that uric acid
merely reflects other concomitant risk factors, such as hypertension, insulin resistance,
obesity, or lipid abnormality . Sartan drugs or angiotensin II receptor blockers do appear
to lower uric acid levels (SUA). The clinical importance of this finding to patients with
hypertension, or gout, or both is not yet known. The present study was aimed to compare
the effects of the antihypertensive drugs losartan and candasartan on blood pressure and
uric acid level in hypertensive patients.
Materials and Methods: A total of 80 newly diagnosed hypertensive patients were
divided into two groups, with 40 patients in each group. Group 1 was given losartan (50
mg/day) and group 2 was given candasartan (8mg/day). A control group of 50 apparently
healthy individuals was included. Blood pressure and uric acid were measured for
controls and patients before and after drug administration.
Results: A significant increase in blood pressure and uric acid were found in
hypertensive patients before starting treatment (P<0.001), as compared with controls.
After 2 months of treatment, the systolic and diastolic BP were significantly reduced in
the both losartan and candasartan groups (P<0.001). Both drugs were similarly effective
in reducing the blood pressure in patients with hypertension with no statistical significant
difference between the two treatments. Serum uric acid levels were only significantly
reduced after 2 months of treatment with losartan (P < 0.001) but not with candasartan.
Conclusions: Our findings suggest that both losartan and candasartan therapy were
similarly effective in reducing blood pressure in patients with hypertension. Losartan, but
not candasartan, was associated with a significant reduction in serum uric acid levels. Our
findings suggest that the losartan is the drug of choice in patients with hypertension and
hyperuricemia and gout.
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:اﻟﺨﻼﺻﺔ
 ان دور. اﻗﺘﺮﺣﺖ ﺑﻌﺾ اﻟﺪراﺳﺎت ان اﻟﺤﺎﻣﺾ اﻟﺒﻮﻟﻲ ﯾﻠﻌﺐ دورا ﻣﮭﻤﺎ ﻓﻲ ﺣﺪوث اﻻﻣﺮاض اﻟﻘﻠﺒﯿﺔ اﻟﻮﻋﺎﺋﯿﺔ:اﻟﻤﻘﺪﻣﺔ
 وان.ادوﯾﺔ اﻟﺴﺎرﺗﺎﻧﺲ او ﻣﺜﺒﻄﺎت اﻻﻧﺠﯿﻮﺗﻨﺴﯿﻦ ﻣﻦ اﻟﻨﻮع اﻟﺜﺎﻧﻲ ﻓﻲ اﻧﺨﻔﺎض ﻣﺴﺘﻮى اﻟﺤﺎﻣﺾ اﻟﺒﻮﻟﻲ ﻟﻢ ﯾﻌﺮف ﺑﻌﺪ
اﻻھﻤﯿﺔ اﻟﺴﺮﯾﺮﯾﺔ ﻟﮭﺬا اﻻﺳﺘﻨﺘﺎج ﻟﺪى ﻣﺮﺿﻰ ارﺗﻔﺎع ﺿﻐﻂ اﻟﺪم واﻟﺬﯾﻦ ﻟﺪﯾﮭﻢ ارﺗﻔﺎع ﻓﻲ ﻣﺴﺘﻮى اﻟﺤﺎﻣﺾ اﻟﺒﻮﻟﻲ ﻓﻲ
 ان اﻟﮭﺪف ﻣﻦ اﻟﺪراﺳﺔ اﻟﺤﺎﻟﯿﺔ ھﻮ ﻟﻤﻘﺎرﻧﺔ ﺗﺄﺛﯿﺮات اﺛﻨﯿﻦ ﻣﻦ اﻻدوﯾﺔ اﻟﺨﺎﻓﻀﺔ.اﻟﺪم او داء اﻟﻨﻘﺮس ﻟﻢ ﯾﻌﺮف ﺑﻌﺪ
اﻟﺤﺎﻣﺾ اﻟﺒﻮﻟﻲ ﻓﻲ ﻣﺼﻞ اﻟﺪم ﻟﺪى ﻣﺮﺿﻰ ارﺗﻔﺎع
ِ
ﻟﻠﻀﻐﻂ واﻟﻤﻌﺮوﻓﺔ ﺟﯿﺪا اﻟﻠﻮﺳﺎرﺗﺎن واﻟﻜﺎﻧﺪاﺳﺎرﺗﺎن ﻋﻠﻰ ﻣﺴﺘﻮى
. ﺿﻐﻂ اﻟﺪمﱢ
 ﻣﺮﯾﻀﺎ ﺷﺨﺼﻮا ﺣﺪﯾﺜﺎ إﺻﺎﺑﺘﮭﻢ ﺑﺎﻟﻀﻐﻂ اﻟﻌﺎﻟﻲ ﻣﻦ اﻟﻨﻮع80  أﺟﺮﯾﺖ ھﺬه اﻟﺪراﺳﺔ ﻋﻠﻰ:اﻟﻤﻮاد وطﺮاﺋﻖ اﻟﻌﻤﻞ
1  أﻋﻄﯿﺖ اﻟﻤﺠﻤﻮﻋﺔ. ﻣﺮﯾﻀﺎ ﻓﻲ ﻛﻞ ﻣﺠﻤﻮﻋﺔ40  ﻗﺴﻤﺖ ﻣﺠﻤﻮﻋﺔ اﻟﻤﺮﺿﻰ إﻟﻰ ﻣﺠﻤﻮﻋﺘﯿﻦ ﻣﺘﻜﻮﻧﺔ ﻣﻦ.اﻟﺨﻔﯿﻒ
 اﺳﺘﻐﺮﻗﺖ ﻓﺘﺮة اﻟﻌﻼج ﻣﺪة.( ﯾﻮم/ ﻣﻠﻎ8)  ﻋﻘﺎر اﻟﻜﺎﻧﺪاﺳﺎرﺗﺎن2  ﯾﻮم( وأﻋﻄﯿﺖ اﻟﻤﺠﻤﻮﻋﺔ/  ﻣﻠﻎ50 ) ﻋﻘﺎراﻟﻠﻮﺳﺎرﺗﺎن
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 ﺗﻢ. ﺷﺨﺼﺎ ﺳﻠﯿﻤﺎ ﻣﻦ اﻟﻤﺘﻄﻮﻋﯿﻦ )ﯾﺒﺪون أﺻﺤﺎء( طﺒﯿﻌﻲ اﻟﻀﻐﻂ ﻟﯿﻜﻮﻧﻮا ﻣﺠﻤﻮﻋﺔ اﻟﻀﺒﻂ50  ﺗﻢ اﺧﺘﯿﺎر.ﺷﮭﺮﯾﻦ
.اﻟﺤﺎﻣﺾ اﻟﺒﻮﻟﻲ ﻓﻲ ﻣﺼﻞ اﻟﺪم ﻟﻤﺠﻤﻮﻋﺔ اﻟﻀﺒﻂ واﻟﻤﺮﺿﻰ ﻗﺒﻞ وﺑﻌﺪ اﻟﻌﻼج
ِ
ﻗﯿﺎس ﺿﻐﻂ اﻟﺪم وﻣﺴﺘﻮى
اﻟﺒﻮﻟﻲ ﻓﻲ ﻣﺼﻞ اﻟﺪم ﻟﺪى ﻣﺮﺿﻰ
ِ
اﻟﺤﺎﻣﺾ
ِ
 وﺟﺪت اﻟﻨَﺘﺎﺋ ِﺞ ارﺗﻔﺎﻋﺎ ﻣﻌﻨﻮﯾﺎ ﻣﻠﺤﻮظﺎ ﻓﻲ ﺿﻐﻂ اﻟﺪم وﻣﺴﺘﻮى:اﻟﻨﺘﺎﺋﺞ
 ﻛﻤﺎ وﺟﺪت اﯾﻀﺎ ﺑﻌﺪ ﺷﮭﺮﯾﻦ ﻣﻦ اﻟﻌﻼج اﻧﺨﻔﺎﺿﺎ ﻣﻌﻨﻮﯾﺎ ﻣﻠﺤﻮظﺎ ﻓﻲ.ارﺗﻔﺎع ﺿﻐﻂ اﻟﺪم ﺑﺎﻟﻤﻘﺎرﻧﺔ ﻣﻊ ﻣﺠﻤﻮﻋﺔ اﻟﻀﺒﻂ
ﺿﻐﻂ اﻟﺪم اﻻﻧﻘﺒﺎﺿﻲ واﻻﻧﺒﺴﺎطﻲ ﻋﻨﺪ ﻣﺠﻤﻮﻋﺔ اﻟﻠﻮﺳﺎرﺗﺎن واﻟﻜﺎﻧﺪاﺳﺎرﺗﺎن ﻣﻊ ﻋﺪم وﺟﻮد ﻓﺮق ﻣﻌﻨﻮي ﺑﯿﻦ ﻋﻘﺎري
ِ  وﻟﻮﺣﻆ اﯾﻀﺎ اﻧﺨﻔﺎﺿﺎ ﻣﻌﻨﻮﯾﺎ ﻣﻠﺤﻮظﺎ ﻓﻲ ﻣﺴﺘﻮىاﻟﺤﺎﻣﺾ.اﻟﻠﻮﺳﺎرﺗﺎن واﻟﻜﺎﻧﺪاﺳﺎرﺗﺎن ﻓﻲ ﻋﻼج ارﺗﻔﺎع ﺿﻐﻂ اﻟﺪم
. اﻟﺒﻮﻟﻲ ﺑﻌﺪ اﻟﻤﻌﺎﻟﺠﺔ ﺑﻌﻘﺎر اﻟﻠﻮﺳﺎرﺗﺎن ﻓﻘﻂ وﻟﻜﻦ ﻟ َﯿﺲَ ﻣَﻊ ﻋﻘﺎر اﻟﻜﺎﻧﺪاﺳﺎرﺗﺎن
ِ
اﻟﺒﻮﻟﻲ ﻓﻲ ﻣﺼﻞ اﻟﺪم ﻟﺪى
ِ
اﻟﺤﺎﻣﺾ
ِ
 أظﮭﺮت ھﺬه اﻟﺪراﺳ ِﺔ أن ھﻨﺎك ارﺗﻔﺎﻋﺎ ﻣﻌﻨﻮﯾﺎ ﻣﻠﺤﻮظﺎ ﻓﻲ ﻣﺴﺘﻮى:اﻻﺳﺘﻨﺘﺎﺟﺎت
 أدى اﻟﻌﻼج ﺑﻌﻘﺎر اﻟﻠﻮﺳﺎرﺗﺎن ﻟﻜﻦ ﻟ َﯿﺲَ اﻟﻌﻼ جَ ﺑﻌﻘﺎر اﻟﻜﺎﻧﺪاﺳﺎرﺗﺎن إﻟﻰ اﻧﺨﻔﺎﺿﺎ ﻣﻌﻨﻮﯾﺎ.ﻣﺮﺿﻰ إرﺗﻔﺎع ﺿﻐﻂ اﻟﺪ ﱠم
ُّﻤﻜﻦُ أ َنْ ﯾ َﻜُﻮنَ اﻟﻠﻮﺳﺎرﺗﺎن ﻋﻼﺟّﺎ ً ﻣﻔﯿﺪا ً ﻟﻠ َﺴﯿْﻄ َﺮَة ﻋﻠﻰ ﺿﻐﻂِ اﻟﺪم.اﻟﺒﻮﻟﻲ ﻓﻲ ﻣﺼﻞ اﻟﺪمﯾ
ِ
اﻟﺤﺎﻣﺾ
ِ
ﻣﻠﺤﻮظﺎ ﻓﻲ ﻣﺴﺘﻮى
اﻟﺤﺎﻣﺾ اﻟﺒﻮﻟﻲ ﻓﻲ ﻣﺼﻞ اﻟﺪم ﻟﺪى ﻣﺮﺿﻰ ارﺗﻔﺎع ﺿﻐﻂ اﻟﺪمﱢ وﻟﺪﯾﮭﻢ ﻓﺮط اﻟﺤﺎﻣﺾ اﻟﺒﻮﻟﻲ ﻓﻲ اﻟﺪم
ِ
وﻟﺘَﻘﻠﯿﻞ ﻣﺴﺘﻮى
.وداء اﻟﻨﻘﺮس
. اﻟﻜﺎﻧﺪاﺳﺎرﺗﺎن، اﻟﻠﻮﺳﺎرﺗﺎن، ﻓﺮط اﻟﺤﺎﻣﺾ اﻟﺒﻮﻟﻲ ﺑﺎﻟﺪم، ارﺗﻔﺎع ﺿﻐﻂ اﻟﺪم:اﻟﻜﻠﻤﺎت اﻟﻤﻔﺘﺎﺣﯿﺔ
pressure ≥ 140/90 mmHg)8 ,were
participated in this study. They were
selected from the out-patient clinic in
IBN-SINA teaching hospital in Mosul
city. The study protocol was approved
by regional Research Ethics Committees
at the College of Pharmacy and Mosul
Health Administration. The study was an
open, controlled, comparative, clinical
trial of two months duration.
The patients were divided into
two groups each of 40 patients. Group 1
was given losartan 50 mg orally once
daily for 2 months (Angizar 50 mg,
Micro pharmaceutical industries, Co.
Ltd., India) . They were 14 males and 26
females, with a mean age of 55.42±7.97
years. Group 2 received candasartan 8
mg orally once daily oral dose for 2
months (Atacand 8mg, AstraZeneca
pharmaceutical industries, Co. Ltd.,
Sweden). They were 19 males and 21
females with mean ages of 54.22±6.45
years. Another 50 healthy individuals
matched in age and gender with study
patients also participated in the study as
a control group. They were 27 males and
23 females in this group with mean age
of 53.4±9.15 years.
Those with hepatic or renal
diseases, pregnancy and lactation, and
hypertensive
patients
on

t have been suggested by some
studies that uric acid plays a causal
role
in
the
development
of
cardiovascular disease1 where as other
studies concluded that uric acid merely
reflects other concomitant risk factors,
such as hypertension, insulin resistance,
obesity, or lipid abnormality2,3. Many
drugs have hypouricemic properties, in
addition to their main therapeutic effects.
The oral weight loss agent sibutramine
decreases serum uric acid in obese
patients by 20% to 25% 4. Similarly, in
patients with type 2 diabetes and
hyperuricemia, the insulin sensitizing
agent troglitazone lowers serum uric
acid by 20% to 25% 5. Ramipril was
found to increase the excretion of uric
acid in a number of hypertensive patients
6
. There is observational data suggesting
that sartans or angiotensin II receptor
blocker (ARB), may affects SUA level7
.The effects of the antihypertensive
drugs, sartans, on serum uric acid level
(SUA) is not well studied. The present
study was conducted to compare the
effects of losartan and candasartan on
uric acid levels in hypertensive patients.

I

Patients And Methods
A total of eighty newly diagnosed
patients with mild hypertension (Blood
33
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antihypertensive therapy were excluded.
Blood pressure was measured at baseline
by
standard
mercury
sphygmomanometer and at the end of
2months treatment period with losartan
or candasartan. Goal blood pressure after
treatment was less than 140/90mmHg.
Serum uric acid was measured before
and after losartan or candasartan
administration by standard commercial
kits by using a kit supplied from Biolabo
(France)9.
All values are quoted as the mean
± SD. Paired t-test was used to compare
blood pressure and serum uric acid
concentrations at baseline and after
treatment. Unpaired t-test was used to
compare serum uric acid concentrations
between control and patient groups and
between losartan and candasartan
groups. The statistical results were
considered significant at p≤0.0510.

151.2 ±7.72 to 138.0±7.14 mmHg and
from 89.3±6.21 to 80.2±5.84 mmHg
respectively, (P < 0.001) (Table 2), and
in the candasartan group from
140.78±5.93 mmHg at baseline to
125.47
±8.28mmHg,
and
from
91.44±6.15 to 82.08±5.23 mmHg
respectively, (P < 0.001) (Table 4). It has
been found that losartan was as effective
as candasartan in lowering systolic and
diastolic blood pressure, (Table 5).
Baseline uric acid levels were
297.70±61.69 µmol/l for losartan group
and
300.86±54.70
µmol/l
for
candasartan group which showed a
significant elevation (P<0.001) as
compared
with
the
control
(280.87±66.52 µmol/l) (Table 1 and 3,
respectively). Comparison of uric acid
levels before and after 2 months of
therapy by each drug showed a
significant reduction in losartan group
(288.42±40.63 µmol/l) (P<0.001) (Table
2) and a non significant increase in the
candasartan
group
(305.65±52.31
µmol/l)
(p=0.324)
(Table
4).
Comparison of uric acid levels between
losartan group and candasartan group
showed a significant reduction in the
SUA levels in the losartan group (9.28±1.06 µmol/l, P<0.001) as compared
with the candasartan group (4.79 ±9.86)
(Table 5).

Results
The systolic blood pressure (SBP) and
diastolic blood pressure (DBP) were
significantly higher (p<0.001) in
hypertensive patients before starting
therapy with either losartan or
candasartan in comparison with the
control group (Table 1 and 3,
respectively). After 2 months, the
systolic and diastolic blood pressure
were reduced in the losartan group from

Table 1. Comparison of blood pressure and uric acid between control and losartan group
Mean±SD
Parameter
SBP(mm Hg)

Control
(n=50)
129.05±6.93

Before Drug
(n=40)
151.2 ±7.72***

After Drug
(n=40)
138.0±7.14

DBP(mm Hg)

78.32±4.91

89.3 to ±6.21***

80.2 ±5.84

Uric acid (µmol/l)

280.87±66.52

297.70±61.69***

288.42±40.63*

* Significant difference from control at p<0.05and and *** at p<0.001 using unpaired t-test
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Table 2. The effect of losartan on blood pressure and uric acid
Mean±SD
Parameter

After
138.0±7.14

p-value

SBP(mm Hg)

Before
151.2 ±7.72

DBP(mm Hg)

89.3 to ±6.21

80.2 ±5.84

<0.001

Uric acid (µmol/l)

297.70±61.69

288.42±40.63

<0.001

<0.001

Using paired t- test (n=40).
Table 3. Comparison of blood pressure and uric acid between control and candasartan
group
Mean±SD
Parameter
SBP(mm Hg)

Control
(n=50)
129.05±6.93

Before Drug
(n=40)
140.78±5.93***

After Drug
(n=40)
125.47±8.28

DBP(mm Hg)

78.32±4.91

91.44±6.15***

82.08±5.23

Uric acid (µmol/l)

280.87±66.52

300.86±54.70***

305.65±52.31***

***Significant difference from control at p<0.001 using unpaired t- test.
Table 4. The effect of candasartan on blood pressure and uric acid
Mean±SD
Parameter
Before
After
SBP(mm Hg)
140.78±5.93
125.47±8.28

p-value
<0.001

DBP(mm Hg)

91.44±6.15

82.08±5.23

<0.001

Uric acid (µmol/l)

300.86±54.70

305.65±52.31

0.324(NS)

Using paired t- test (n=40). NS= Non significant
Table 5. Comparison of percent variation of the studied parameters after therapy with
losartan or candasartan
Mean±SD (%)
Parameter

Losartan
(n=40)

Candasartan
(n=40)

p-value

SBP(mm Hg)
DBP(mm Hg)
Uric acid (µmol/l)

-13.20±0.58
-9.10±0.73
-9.28±1.06

-15.31±2.35
-9.36±0.92
4.79 ±9.86

0.164(NS)
0.241(NS)
<0.001

NS=Not significant using unpaired t-test
Negative sign means decrease.
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active metabolite EXP 3174 and that this
effect is independent of angiotensin II
receptor blockade and is due to unique
biochemical properties of losartan17,18 .
The hypouricemic effect of losartan may
be due to that losartan target the urate
anion exchange and diminish urate
reabsorption in the proximal convoluted
tubule; as a result, the urate excretion
fraction is increased by 13%-30% and
increases renal uric acid excretion19 .
This aspect of losartan therapy might
have therapeutic advantages by reducing
the risk of elevated uric acid in patient
with hypertension, since elevated serum
uric acid levels in patient with
hypertension regarded as a risk factor for
the development of cardiovascular
diseases
and
may
ameliorate
hyperuricemia induced by other drugs20.
The ARBs candesartan and
valsartan did not affect the SUA level 21.
In a study of 1161 hypertensive patients,
candesartan slightly but significantly
increased the SUA level 22. Data
obtained from the present study showed
that candasartan produce non significant
effects on uric acid concentration in
patients with hypertension . These
finding were in consistent with results
obtained by Manolis et al.,22. Rise in
serum uric acid levels reported by
Rayner et al.,23 and Berni et al 24.
Since losartan have a beneficial effects
on blood pressure and serum uric acid
concentration, it could be considered the
antihypertensive drug of choice in
patients
with
hypertension
and
hyperuricaemia or gout.
In conclusions, this study
demonstrates that both losartan and
candasartan therapy were similarly
effective in reducing blood pressure in
patients with mild hypertension.
Losartan, but not candasartan, was
associated with a reduction in serum uric
acid levels. Therefore, our findings

Discussion
The
present
study
demonstrates
significantly higher serum uric acid
levels in patients with hypertension in
comparison with the control group.
These results are in consistent with the
results obtained from many studies
which also demonstrate increased levels
of uric acid in patients with
hypertension11. Several mechanisms
were attributed to the increase of serum
uric acid levels in patients with
hypertension. The increase in serum uric
acid in hypertension may be due to the
decrease in renal blood flow that
accompanies the hypertensive state,
since a low renal blood flow will
stimulate urate reabsorption 12.
and
results in microvascular disease 13.
Proximal tubular reabsorption of serum
uric acid occurs by an active transport
mechanism closely linked to or identical
with the tubular reabsorption of
sodium14. Another mechanism for the
increased serum uric acid levels in
hypertension is that hypertension is
associated with increased oxidative
stress15. Because uric acid is considered
to be an effective antioxidant. The
elevated serum uric acid levels
encountered
in
individuals
with
hypertension may reflect a compensatory
mechanism counteracting the increased
oxidative stress associated with the
hypertension 16.
In the present study, only
losartan causes a significant reduction of
serum uric acid concentrations in
patients with hypertension after 2
months of therapy. These data are
compatible with previous findings that
suggested that losartan have urate
lowering properties and indicated that
losartan have uricosuric effects. Many
studies have demonstrated that the
uricosuric effect of losartan was due to
the parent compound and not to the
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suggest that losartan may be the drug of
choice in patients with hypertension and
hyperuricemia or gout.
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