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ABSTRACT
Introduction: The presence of weaknesses in the efficacy of endogenous natriuretic and vasodila-
tor agents plays a significant role in developing high blood pressure. It is often suggested that
oxidative stress is critical in developing hypertension due to nitric oxide synthase (NOS) inhibition.
This study aimed to investigate the intrarenal dopaminergic system activities, involvement of ox-
idative stress, and blood pressure changes resulting from NOS inhibition with N-nitro-L-arginine
(L-NNA) and/or L-buthionine sulfoximine (BSO). Methods: Male Wistar albino rats (n = 24) were
administered water containing 50 mg/L L-NNA for 21 days and/or intraperitoneal injections of BSO
(125 mg/kg twice daily) for seven days; control rats were administered tap water. The rats' blood
pressure; water and salt balance; total oxidant and antioxidant capacities; and urinary dopamine,
adrenaline, and noradrenaline levels were measured. Results: While L-NNA and BSO alone did not
significantly alter blood pressure, their coadministration caused rats to develop hypertension and
significantly reduced the fractional excretion of sodium, increasing its tubular reabsorption. Urinary
dopamine levels, indicators of intrarenal dopamine synthesis, did not change significantly. Con-
clusion: These results indicate the importance of the weakness of endogenous natriuretic systems
such as nitric oxide in hypertension development. While BSO did not induce oxidative stress in the
measured parameters, it was shown for the first time as an actor in hypertension development in
subjects with NOS inhibition to the extent that such inhibition did not increase blood pressure.
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INTRODUCTION
The global prevalence of hypertension is increasing
daily, contributing to the pathology of cardiovascu-
lar diseases and clinical complications. However,
solution-oriented strategies for preventing and treat-
ing hypertension currently remain limited1. Nitric
oxide (NO) is an important endogenous mediator in-
fluencing blood pressure regulation and local blood
flow due to its potent vasodilator and anti-adhesive
activity. It is synthesized from L-arginine by NO
synthase (NOS) enzymes2,3. Chronic inhibition of
NOS isoforms by N-nitro-L-arginine (L-NNA) or its
methyl ester N-ω-nitro-1-arginine methyl ester (L-
NAME) leads to severe dose-related hypertension and
cardiac dysfunction and remodeling4–6. The increase
in blood pressure caused by acute and chronicNPS in-
hibition results from water and salt retention and in-
creased vascular resistance7,8. When the primary role
of the kidneys in regulating long-term blood pressure
levels was investigated, it appeared that renal sympa-
thetic loading, oxidative stress, and NO deficiency in-
duced hypertension9–12.
Reactive oxygen species, which increase due to ox-
idative stress, may lead directly to hypertension de-

velopment and unregulated redox reactions. In this
context, oxidative stress can cause endothelial dam-
age, vascular dysfunction, cardiovascular remodeling,
renal dysfunction, sympathetic nervous system stim-
ulation, and immune cell activation13–15. Oxidative
stress may cause serious damage, especially to the en-
dothelium, impairing endothelium-dependent vascu-
lar relaxation and increasing vascular contractile ac-
tivity, leading to hypertension16. In hypertension,
natriuresis, diuresis, and vasodilation, which are renal
dopamine functions, are impaired10,17. The presence
of oxidative stress can impair the expression or func-
tion of the dopamine receptor in the kidney 18,19. The
mechanism of this impairment of dopamine recep-
tor function has yet to be fully elucidated. Oxidative
stress, dopamine receptor dysfunction, and hyperten-
sion can coexist and are indeed interrelated20,21. De-
spite the availability of studies on this subject, the
mechanisms of NOS inhibition-induced hyperten-
sion and the involvement of oxidative stress have not
yet been adequately clarified.
L-buthionine sulfoximine (BSO), an oxidant agent
and gamma-glutamylcysteine synthetase enzyme in-
hibitor, has been found to cause severe hypertension
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in rats when administered at high doses and for a
prolonged period22. Recent studies have shown that
oxidative stress is also associated with high blood
pressure and may eventually result in the progres-
sion of hypertensive complications23. However, it
remains unknown whether L-NNA administered at
a dose and duration that does not increase blood
pressure alone significantly impacts blood pressure
change, intrarenal dopamine synthesis ability, water-
salt balance, and other renal functions when coad-
ministered with BSO, which does cause oxidative
stress alone. Therefore, blood pressure, water and
salt balance, glomerular filtration rate (GFR), urine
flow rate, sodium clearance (CNa), fractional excre-
tion of sodium (FENa), tubular rejection fraction of
sodium (TRFNa), total oxidant and antioxidant ca-
pacities, urinary dopamine, and adrenaline and no-
radrenaline levels weremeasured in subjects adminis-
tered L-NNAwith or without BSO at doses that would
cause partial NOS inhibition. This study aimed to in-
vestigate the extent of oxidative stress andNO synthe-
sis inhibition contributions to hypertension develop-
ment.

METHODS
This study was conducted at the Experimental
Research Application and Research Centre (ÇOMÜ-
DAM) of Çanakkale Onsekiz Mart University
(ÇOMU) with the permission of the ÇOMU Local
Ethics Committee of Animal Experiments.

Materials
This study included 24 male Wistar Kyoto rats with
an average weight of 300 ± 15 g obtained from the
ÇOMÜDAM Animal Laboratory. They were housed
in standard rat cages under standard conditions (12
hours daylight/12 hours dark, ventilated, and constant
temperature) with an equal number of rats per cage.
They were given sufficient (ad libitum) water (tap
water or water containing L-NNA) and feed (stan-
dard rat food containing 0.8% salt; Sigma-Aldrich, St.
Louis, MO, USA) for 21 days. On the final day of the
experiment, they were placed in individual metabolic
cages.

L-NNA procedures
The L-NNA (98 TLC 2149-70-4; Sigma-Aldrich, St.
Louis, MO, USA) was administered to the rats with
drinking water. The rats were free to drink water in
all groups. The L-NNA dose taken by the rats was cal-
culated from the amount of water they drank. The
L-NNA was prepared fresh at a concentration of 50
mg/L daily and administered to rats for 21 days8.

BSO procedure

BSO (97 TLC 83730-53-4; Sigma-Aldrich, St. Louis,
MO, USA) was administered twice daily by intraperi-
toneal (IP) injection at a dose of 0.125 g/kg in a vol-
ume of 0.1 mL per 100 g weight for the final seven
days. The rats were divided into four groups of six (n
= 24). No medication was administered to rats in the
control group. In the L-NNA group, the rats were ad-
ministered L-NNA (50 mg/L) in drinking water for
21 days. In the control and L-NNA groups, rats were
IP injected with distilled water (0.1 mL/100 g) for the
final seven days. In the BSO group, rats were admin-
istered BSO (125mg/kg) in a volume of 0.1 mL/100
g via IP injection twice daily (morning and evening)
for seven days. In the L-NNA+BSO group, the rats
were administered L-NNA (50 mg/L) in drinking wa-
ter for 21 days, and from the 14th day onwards, they
were also administered BSO (125 mg/kg) in a volume
of 0.1 mL/100 g via IP injection twice daily (morning
and evening) for seven days.

Blood pressuremeasurements

The rats’ systolic blood pressure and heart rates were
measured on the first and last day of the exper-
iment (day 21) with the indirect tail-cuff method
(MAY BPHR 9610-pc Tail-Cuff Indirect Blood Pres-
sure Recorder; Ankara, Türkiye). Measurements were
made in a quiet and calm laboratory environment af-
ter a rest and acclimatization period of approximately
20 minutes once the rat was relaxed and calm and
a regular signal tone was received. The blood pres-
sure measurements were recorded on the computer.
The mean systolic blood pressure was calculated us-
ing three measurements from each rat.

Collection of urine samples

The rats were placed in metabolic cages on the final
day of the experiment. The amounts of water they
drank and urine they passed during 24 hours were
recorded. Then, 0.1 mL of 6 N HCl was added to the
containers for a 24-hour urine collection, with urine
collected so that it was protected from sunlight. Urine
samples were kept in Eppendorf tubes and stored at
−80◦C for biochemical measurements (Sanyo Ultra
Low-Temperature Freezer Mdf-U4086S).

Collection of blood samples

At the end of the experiment, a sufficient amount of
blood was taken directly from the rats’ hearts under
light ether anesthesia.
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Biochemical Analyses

Measurements of electrolytes (Na+, K+, Cl−),
creatinine, and urea in serum and urine
The levels of electrolytes, urea, and creatinine were
measured in serum and urine samples using the Au-
toAnalyzer (Roche Cobas 6000).

Measurement of urine dopamine,
epinephrine, and norepinephrine levels
Epinephrine, norepinephrine, and dopamine were
measured via a 24-hour urine collection procedure
using an analytical column (Recipe, Germany) and an
electrochemical detector (1049A) in the ultra-fast liq-
uid chromatography (UFLC) system. Samples were
prepared using a commercial kit according to its pro-
cedure (ClinRep, Munich, Germany). Briefly, 1.5 mL
of acidified urine samples were placed into glass tubes,
and 5 mL of reagent S was added. Next, 30 µL of
the internal standard was added to each tube. Then,
the pH was adjusted according to the kit’s procedure,
and the samples were poured into the columns (Shim-
pack HPLC; Shimadzu, Japan). After the liquid in
the columns was completely filtered, the columns
were washed with distilled water and placed in clean
glass tubes. Then, 6 mL of reagent 2 was added to
each column and allowed to be filtered. Dopamine,
epinephrine, and norepinephrine levels in the ob-
tained eluent were measured using the UFLC system.

Measurement of serum total oxi-
dant/antioxidant capacity
Total oxidant status (TOS) and total antioxidant status
(TAS) in serum were measured using the colorimet-
ric method (Hitachi U1800 Spectrophotometer) and
special kits (TOS and TAS Measurement Kits; RelAs-
say Diagnostics, Adana, Türkiye)24,25.

Oxidative stress index (OSI)
The detected TOSs were multiplied by 100 and the
TASs by 1000. The rats’ OSIs were calculated by di-
viding the adjusted TOS by the adjusted TAS.

Calculation of water balance
The rats’ water balance (water intake − urine excre-
tion = water balance) was calculated by measuring
their 24-hour water intake and urine output in the
metabolic cages. Each rat’s CNa, GFR, FENa, and
TRFNa were calculated using the formulas:
CNa = (urine sodium × urine flow rate) / plasma
sodium
GFR = (urine creatinine / plasma creatinine)× urine
flow rate

FENa = ([plasma creatinine × urine sodium] /
[plasma sodium× urine creatinine])× 100
TRFNa = ([urine sodium × urine volume] / [GFR ×
plasma sodium])× 100
Daily sodium excretion and GFR, TRFNa, and FENa
were calculated using these formulas.

Statistical analysis
Data obtained are presented as mean ± standard er-
ror. The data were compared between pairs of groups
using Student’s t-test. Results with a P-value <0.05
were considered statistically significant.

RESULTS
Blood pressure
The rats’ baseline blood pressures did not differ sig-
nificantly between the groups (Table 1). When L-
NNAor BSOwas administered alone, neither affected
blood pressure compared to the initial blood pressure.
However, when coadministered, they increased blood
pressure significantly compared to the initial blood
pressure (n = 5; 121.54 ± 5.42 vs. 152.64 ± 8.09; P
< 0.05; Table 1) and the control group (n = 6; 126.7±
5.6; P < 0.05).

Effects on water intake, urine amount, and
water balance
L-NNA and L-NNA+BSO administration signifi-
cantly reduced water intake compared to the other
groups. L-NNA+BSO coadministration decreased
water intake compared to BSO administration alone
and the control group (P < 0.05). No significant dif-
ference was detected in 24-hour water intake com-
pared to the L-NNA group (Table 2). L-NNA and
L-NNA+BSO administration significantly decreased
the 24-hour urine volume compared to the control
group (P < 0.05; Table 2). While the administration
of either L-NNA or BSO alone did not change the wa-
ter balance, their coadministration significantly de-
creased it (P < 0.05; Table 2).

Serum and urine sodium values
L-NNA+BSO administration significantly decreased
the 24-hour urinary excretion of sodium compared to
the control group (P < 0.05; Table 3).

CNa, GFR, and FENa
L-NNA and L-NNA+BSO administration signifi-
cantly reduced the CNa, FENa, and TRFNa compared
to the control group (P < 0.05; Table 4). The percent-
age of sodium that failed to be reabsorbed in the distal
tubule was reduced. L-NNA+BSO coadministration
increased sodium uptake (Table 4).
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Table 1: Comparison of the blood pressure values of the groupsmeasured at the beginning and at the end of
the experiment

First measured (mmHg) Last measured (mmHg) P

CONTROL (n = 6) 120.4± 4.82 126.7± 5.6 0.41

L-NNA (n = 6) 132.5± 4.04 142.05± 5.7 0.20

133.3± 2.92 139.6± 6.1 0.38

L-NNA+BSO (n = 5) 121.5± 5.42 152.6± 8.1** 0.01*
*P < 0.05: Compared to baseline blood pressure values within the group; ** P < 0.05: Compared to control group

Table 2: Comparison of the 24 hour water intake, urine volume and water balance data of the groups

Water intake (ml/day) Urine output (ml/day) Water balances (ml/day)

CONTROL (n = 6) 65.8± 2.2 36± 2.3 30.5± 1.8

L-NNA (n = 6) 47.4± 3.8∗∗+ 20.6± 2.6∗∗ 26.3± 1.4

BSO (n = 5) 62± 3.01 29.6± 4.5 34± 3.1

L-NNA+BSO (n = 5) 44± 4.8∗∗+ 24.4± 2.03∗∗ 19.6± 3.8∗∗+

** p < 0.05: Compared to control group, ; #P < 0.05: Compared to L-NNA group; + P < 0.05: Compared to BSO group

Table 3: Comparison of serum sodium values of subjects and sodium concentration inmilliliter measured from
24 hour urine samples collected from subjects

Serum sodium concentrations
(mEq/l)

Urine sodium concentrations (mEq/l)

Control (n = 6) 147.3± 1.4 7.3± 1.3

L-NNA (n = 6) 144± 0.9 3.2± 0.4

BSO (n = 5) 146.6± 0.7 4.5± 1.1

L-NNA+BSO (n = 5) 147± 0.44 # 2.6± 0.4∗∗#

**P < 0.05: Compared to control group, # P < 0.05: Compared to L-NNA group

Table 4: Comparison of calculated levels of Sodium clearance (CNa), glomerular filtration rate (GFR), fractional
excretion of sodium (FENa) and tubular rejection fraction of sodium (TRFNa)

CNa GFR FENa TRFNa

Control (n = 6) 0.035± 0.006 2.8± 0.38 1.55± 0.4 1.44± 0.8

L-NNA (n = 6) 0.015± 0.002∗∗ 2.78± 0.29 0.5± 0.1 0.55± 0.1

BSO (n = 5) 0.02± 0.005 3.25± 0.36 0.7± 0.3 0.66± 0.3

L-NNA+BSO (n = 5) 0.012± 0.002∗∗ 3.39± 0.41 0.3± 0.04∗∗ 0.37± 0.1∗∗

** P < 0.05: Compared to control group

Table 5: Comparison of 24-hour urine Norepinephrine, Epinephrine and Dopamine concentrations

Norepinephrine (µg/L) Epinephrine
(µg/L)

Dopamine
(µg/L)

CONTROL (n = 6) 20.25± 3.96 230.5± 24.34 63.66± 10.44

L-NNA (n = 6) 28.83± 5.09 446.66± 40.71∗∗ 130.5± 30.39

BSO (n = 5) 85± 36.76 214.6± 74.93 32.5± 9.97#

L-NNA+BSO (n = 5) 127.4± 40.7 264.75± 69.1 299.5± 87.7
**P < 0.05: Compared to control group, # P < 0.05: Compared to L-NNA group
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Table 6: Comparison of serum total oxidant status, total antioxidant status, oxidative stress index values of the
groups

TOS µmol H2O2 Eq/L TAS µmol Trolox Eq/L OSI

Control (n = 6) 9.38± 1.45 1.12± 0.11 0.89± 0.42

L-NNA (n = 6) 17.94± 3.93 0.72± 0.10 2.84± 1.89

BSO (n = 5) 9.13± 3.34 0.95± 0.06 0.98± 0.84

L-NNA+BSO (n = 5) 5.9± 0.48# 1.02± 0.14 0.6± 0.12#

∗∗P < 0.05: Compared to control group, #P < 0.05: Compared to L-NNA group
Abbreviations: TOS: Total Oxidant Status, TAS: Total antioxidant Status,OSI: Oxidative stress index

Urine dopamine, norepinephrine, and
epinephrine concentrations
Urinary dopamine levels were significantly lower in
the BSO group than in the L-NNA group (P <
0.05). While urinary dopamine, norepinephrine,
and epinephrine levels increased in the L-NNA+BSO
group, the increase was nonsignificant (Table 5). The
urinary epinephrine concentration was significantly
higher in the L-NNA group than in the control group
(P < 0.05; Table 5).

OSI
OSIs were higher in the L-NNA administered group
(n = 6; 2.84 ± 1.89) than in the L-NNA+BSO group
but did not differ significantly from the control group
(Table 6).

DISCUSSION
This study investigated the effects of L-NNA, a NOS
inhibitor, and BSO, a gamma-glutamyl-cysteine syn-
thase inhibitor, on blood pressure, water and salt bal-
ance, sodium excretion, and urinary dopamine lev-
els. The groups’ water balance graphs revealed that
only L-NNA+BSO coadministration significantly de-
creased the water balance and increased blood pres-
sure (Tables 1 and 2). The renal and endothelial
systems are known to protect against the increase
in blood pressure via diuresis and natriuresis in the
organism18,19,26. However, in this study, natriure-
sis and diuresis did not occur despite the increased
blood pressure due to combined L-NNA and BSO ad-
ministration. Nevertheless, urinary 24-hour Na ex-
cretion, CNa, TRFNa, and FENa decreased signifi-
cantly compared to the control group. Given such
data, we can assume that increased sodium reab-
sorption (Na retention) causes increased blood pres-
sure. Many relevant studies have reported that in-
creased salt retention is responsible for the increased
blood pressure resulting from prolonged low-dose
NOS inhibition27–29. However, research has shown
that intravenous (IV) L-NAME administration at 37.1

nmol/kg per minute for 11 days increased blood pres-
sure without significantly changing sodium and wa-
ter balance30. Another study showed that while
there was no change in blood pressure when 50
ng/kg/min of L-NAME was administered by IV in-
fusion for three days, the GFR and water and salt
retention decreased27. L-NNA administration (50
mg/L) in drinking water for 21 days did not sig-
nificantly change blood pressure, water-salt balance,
CNa, TRFNa, FENa, and GFR. However, while coad-
ministration of L-NNA at the same dose and duration
with BSO (125 mg/kg) for the last seven days did not
change the GFR, it was shown here for the first time
that they significantly increased blood pressure but
decreasedCNa, TRFNa, and FENa, increasing tubular
sodium reabsorption (Table 4).
NO plays a critical role in the long-term regulation
of blood pressure and the control of renal functions.
It has been suggested that partial and total blockade
of the L-arginine-NOmetabolic pathway increases re-
nal and systemic vascular resistance and sympathetic
nervous system activity but decreases renal blood
flow, urine amount, and sodium excretion, increas-
ing blood pressure7,31,32. The involvement of oxida-
tive stress in hypertension development is often em-
phasized, although the exact mechanism has yet to
be explored33–36. Some reports state that superox-
ide anions (O−2), which cause oxidative stress, reduce
renal blood flow and prevent sodium excretion31,37.
Furthermore, free oxygen radical scavengers (antiox-
idants) have been shown to reduce blood pressure
significantly in different hypertension models, espe-
cially in salt-sensitive models32,35,38,39. This study
observed increased blood pressure after chronic NOS
inhibition for three weeks when L-NNA was admin-
istered in drinking water. Oral treatment with lisino-
pril, one of the standard treatments, or sodium thio-
sulfate (STS), an experimental treatment, reduced
lipid peroxidation in the urine, one indicator of sys-
temic oxidative stress, by preventing the increase in
blood pressure. In addition to their vasodilatory
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properties, such antioxidant effects of lisinopril and
STS likely contribute to the cardioprotection observed
in this study 4.
There is increasing evidence that dopamine is an im-
portant regulator of kidney function and, ultimately,
blood pressure10,40. Dopamine is synthesized from
levodopa, which is taken back from the tubules with
sodium via the peripheral dopa decarboxylase en-
zymes. Dopa decarboxylase activity increases with
high sodium diet intake but decreases with low
sodium diet intake. There is particular evidence that
changes in dietary salt and intracellular sodiummod-
ulate intrarenal dopamine synthesis/release. It is now
well-known that intrarenal dopamine is one of the
essential endogenous natriuretic systems10,19. The
intrarenal activity of dopamine depends on the ac-
tivation of both D1- and D2-like dopamine recep-
tors40,41. Sodium reabsorption into the body occurs
in the kidneys via the Na+/K+ ATPase and Na+/H+

exchange pumps. Dopamine inhibits the activities
of these pumps in the proximal tubule. It has been
shown that the dopamine D1 receptors and protein
kinase C enzyme mediate this effect in the proximal
tubule42.
Natriuresis, diuresis, and vasodilation, which are re-
nal dopamine functions, are impaired in hyperten-
sion. Oxidative stress may impair the expression or
function of the dopamine receptor in the kidney 10,20.
The rats were administered BSO at 30 mmol/L to in-
duce hypertension via an oxidativemechanism. How-
ever, its administration did not cause a significant
increase in blood pressure or affect the GFR, but it
decreased dopamine excretion while increasing oxi-
dized dopamine excretion. Administering BSO with
a high-salt diet has been reported to lead to increased
blood pressure18. When these two different manip-
ulative agents are coadministered, synergism and hy-
pertension develop.
The oxidative stress efficiency of the BSO adminis-
tered in this study was evaluated by calculating the
TAS and TOS. However, TAS, TOS, and OSI values
did not differ significantly between the BSO and con-
trol groups. These results did not appear to show the
expected change in the groups, and a similar discor-
dance was reported in another study 8. For example,
the TOS was 17.94± 3.93, and the OSI was >1 (n = 6;
2.84 ± 1.89) in the group administered only L-NNA.
However, theOSI was <1 in the group coadministered
BSO and the same L-NNA dose. Such coadministra-
tion of the oxidant agent BSO with L-NNA improved
the antioxidant system but did not increase the TOS
(n = 5; 5.9± 0.48) and even decreased the TOS signif-
icantly (Table 6). The method in question has certain

inadequate and even inconsistent aspects in revealing
oxidative stress.
While the increase in blood pressure was nonsignif-
icant in the groups administered either L-NNA or
BSO alone, the increased blood pressure when the
two agents were coadministered indicated that par-
tial NOS and gamma-glutamylcysteine synthase in-
hibition have a synergistic effect on blood pressure.
Therefore, it can be stated that BSO accelerates the ex-
pected blood pressure increase with L-NNA admin-
istration. This study also observed that D1 recep-
tor functions were impaired, and hypertension devel-
oped due to a high salt diet (1%) and administration
of an oxidant agent (BSO) in rats. Furthermore, D1

receptor functions improved, and blood pressure re-
turned to normal when the rats were administered
SOD mimetic tempol43.
The ability to synthesize intrarenal dopamine can
be evaluated by measuring the dopamine level in
a 24-hour urine collection. This study measured
the groups’ urine epinephrine, norepinephrine, and
dopamine levels. While urinary dopamine levels did
not differ significantly between the groups, they were
higher in the L-NNA + BSO coadministered group
than in the other groups. However, in this group, the
coadministration of L-NNAandBSO significantly de-
creased CNa, TRFNa, and FENa, increasing tubular
sodium reabsorption. It can be suggested that the in-
creased tubular sodium reabsorption may be the rea-
son for the emergence of increased blood pressure.
In the general sense, it can also be assumed that ox-
idative stress is not only a cause but may also be a
mediator of various mechanisms in hypertension de-
velopment. High blood pressure is reportedly associ-
ated with decreased NO availability and increased ox-
idative stress and contributes to endothelial dysfunc-
tion, disruption of vascular relaxation, and disruption
of the intrarenal dopaminergic system and natriuretic
functions40,44,45.
One of this study’s most critical limitations is that it
was a single-sex study. We aim to examine rats of both
sexes in future studies. In addition, while oxidative
stress was expected to develop with BSO and L-NNA
coadministration, oxidative stress development was
not observed with the parameters measured for that
purpose. Moreover, intrarenal oxidative stress de-
velopment and the deterioration of dopamine’s natri-
uretic function were also not revealed, which are ad-
ditional limitations of this study. Further studies will
be conducted that pay particular attention to these is-
sues.
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CONCLUSIONS
In this study, L-NNA and BSO coadministration did
not affect the GFR but did decrease CNa, FENa, and
TRFNa, increasing tubular sodium reabsorption, de-
creasing 24-hour urinary sodium excretion, and in-
ducing hypertension. The study’s results showed that
the weakness of endogenous natriuretic systems, such
as NO and intrarenal dopamine, caused hypertension
development. While intrarenal dopamine synthesis
increased, it appeared that dopamine could not per-
form its natriuretic activity due to oxidative stress de-
velopment. It was concluded that LNNA and BSO
coadministration at a time and dose that did not in-
crease blood pressure caused hypertension develop-
ment.

ABBREVIATIONS
BSO: Buthionine sulfoximine; Can: Sodium clear-
ance; FENa: fractional excretion of sodium; GFR:
glomerular filtration rate; IP: intraperitoneal; L-
NAME: N-ω-Nitro-1- Arginine methyl ester; L-
NNA: Nw nitro-L-arginine; NO: Nitric oxide; NOS:
nitric oxide synthase; OSI: oxidative stress index;
TAS: total antioxidant Status;TOS: Total Oxidant Sta-
tus; TRFNa: Tubular rejection fraction of sodium
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