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Abstract: The antihypertensive activity of olive leaf extract (OLE), a natural
antioxidant is recognized, but its influence on the cardiovascular system when
administered in a high dose has not yet been investigated. The aim of the pre-
sent study was to determine the acute effects of excessive intake of standard-
ized OLE on blood pressure, heart rate and oxidative status in both spontane-
oudly hypertensive rats and normotensive Wistar rats. The systolic arteria
pressure and heart rate were measured using a tail-cuff and pneumatic pulse
detector before and 60 and 120 min after intragastric OLE administration. The
activities of catalase, glutathione peroxidase, superoxide dismutase (SOD) and
glutathione reductase in erythrocytes, as well as lipid peroxidation in plasma
(PTBARS) were measured spectrophotometrically at the same time points. A
high-dose of OLE did not influence blood pressure, heart rate or pTBARS in
normotensive rats, while the SOD, catalase and glutathione reductase activities
were significantly increased. The same dose significantly decreased blood pres-
sure in hypertensive rats, but increased the pTBARS and SOD activity. Exces-
sive oral intake of OLE induced moderate hypotensive effects only in spon-
taneously hypertensive rats, suggesting the absence of harmful hemodynamic
effects after an oral overdose in both rat strains. However, its pro-oxidative role
when given in a high dose in hypertensive organisms should not be neglected.

Keywords. Olea europaea L.; hypertension; acute oral toxicity; spontaneously
hypertensive rat; oxidative stress.
INTRODUCTION

Hypertension is the most important cardiovascular risk factor worldwide,
contributing nearly 50 % to prevalent coronary heart disease and approximately
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70 % of prevalent cerebrovascular disease burdens.! It is widely known that
dietary changes play an important role in managing blood pressure. A number of
studies showed that the Mediterranean food pattern plays a significant role in the
prevention of cardiovascular disease.2 It was reported that olive oil represents a
key healthy component of Mediterranean diet and that dietary intake of virgin
olive oil, thanks to its minor constituents, exhibits cardio-protective effects.3
Moreover, there is evidence that daily doses of blood pressure medication could
be reduced during olive ail diet. This finding could be partly attributed to the
polyphenols, which enhance nitric oxide (NO) concentrations and may help vaso-
dilatation, which reduces blood pressure.4

The results of recent investigations suggested beneficial effects of phenolic-
rich olive leaf extracts (OLE) as dietary supplements in modifying cardiovascular
risk biomarkers, such as blood pressure, hyperglycemia, oxidative stress and inf-
lammation, as well as in improving vascular function and lipid profiles.> Several
preclinical studies confirmed the antihypertensive activity of OLE or its active
constituents on different experimental models,®7 and the mechanisms of this
action are continuously being studied. Moreover, the dual effect of OLE in both
reducing blood pressure and improving lipid profile was presented as the result of
clinical trials.8° OLE contains large amounts of potentially useful phytoche-
micals, many of the same phenolics asin alive ail, but in much higher concentra-
tions.10 Its chemical content makes olive leaf one of the most potent natural anti-
oxidants. The main constituent is oleuropein, an iridoide monoterpene. This com-
pound, obtained by decoction of olive leaves, has been recognized as one of the
constituents responsible for vasodilating activity on isolated rat aorta.ll More-
over, as a congtituent of agueous OLE, it showed high angiotensin-converting-
-enzyme (ACE) inhibitor activity.12 Furthermore, olive leaf contains triterpenes
(oleanalic, ursolic and madlinic acid) with confirmed antihypertensive, anti-athe-
rosclerotic and antioxidant activity on a Dahl salt-sensitive, insulin-resistant
genetic model of hypertension.13 Flavonoids, including luteolin, apigenin and
quercetin, are also important antihypertensive components of OLE.1415 The
beneficial properties of olive leaf are further enhanced by the good absorption of
its phenolic constituents and their bioavailability, which is a necessary pre-con-
dition for its bioactivity.16

Herbal medicines are classified as dietary supplements or foods rather than
drugs and do not require approval by regulatory drug agencies to be marketed.
Hence, their efficacy and potential toxicity is not evaluated thoroughly. Due to
traditional use, there is general opinion that these products are safe and harmless.
However, many of them previoudly used in other forms, a diluted tea for example,
may now be available as concentrated and potent extract formulations and thus
potentially harmful .17 Based on the available safety/toxicity studies of total olive
leaf extract and its constituents, and the history of the use of the components of
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the extract through table olives, olive products and olive ail, the consumption of
OLE could be considered as safe.18 A recent investigation showed that no report
has indicated the negative effects of recommended, moderate doses of OLE over
longer periods. However, there is an issue with many different commercial extracts
of olive leaf since the composition of OLE in these products varies. There is data
available that concerns the correct dosage and the side effects from long-term
intake of mega doses of OLE. Recently, findings regarding the effects of diffe-
rent concentrations of OLE on the function of mice liver over the course of 14
weeks revealed that alanine aminotransferase and alkaline phosphatase serum
enzyme activities increased significantly, and hepatic fibrosis was observed in
the groups in which higher (0.5 and 0.75 %) OLE concentrations were used. All
the groups exposed to OLE exhibited hyperplasia of the bile ducts, cholestasis,
and hepatocyte necrosis.19 It was also shown that feeding doses of 0.2-0.9 % of
OLE to Wistar rats for a period of 6 weeks may induce hematological, bioche-
mical as well as hepatocellular and renal abnormalities of experimental ani-
mals.20 Hitherto, the effects of acute excessive intake of concentrated, oleuro-
pein-rich OLE have not been seriously investigated, in particular effects on the
cardiovascular system. Hence, the safety of high-dose intake of this “cardiovas-
cular friendly” natural product has been quite neglected.

The aim of the present study was to investigate the acute in vivo blood
pressure effects of high doses of this natural antihypertensive agent administered
to spontaneously hypertensive and to normotensive rats. In addition, the effects
of high-dose of this natural antioxidant on the plasma lipid peroxidation and anti-
oxidant defense system in erythrocytes of the both strains of experimenta rats
were investigated.

EXPERIMENTAL
Chemicals

Olive leaf extract EFLA® 943, standardized to 18-26 % of oleuropein, was purchased
from Frutarom Switzerland Ltd. (Wadenswil, Switzerland). The extract was manufactured
from the dried leaves of Olea europaea L., applying an ethanol (80 vol. %) extraction proce-
dure. After a patented filtration process (EFLA® Hyperpure), the crude extract was dried. The
stability and microbiological purity of the extract were confirmed by the manufacturer. A
comprehensive phytochemical analysis was performed previously.?! In this study, the same
batch of EFLA® 943 was used. It was kept in sealed microtubes, stored at room temperature
and protected from light until use. All other chemicals used for biochemical analyses were
obtained from Sigma (St Louis, MO, USA).

Animals

Male, adult, age matched spontaneously hypertensive rats (SHR) and Wistar (normo-
tensive) rats, weighing about 280-330 g, were bred in the Institute for Medical Research,
University of Belgrade. The rats were housed 4 in a cage under constant environmental
conditions (20-24 °C; 12h light-dark cycle), and fed ad libitum with a standard chow for
laboratory rats (Veterinary Institute, Subotica, Serbia).
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The experimental protocol was approved by the Ethical Committee of the Institute for
Medical Research, University of Belgrade, Serbia (No. 0316-1/11) according to the National
Law on Animal Welfare (“Official Gazette of RS” No. 6/10, in Serbian) that is consistent with
guidelines for animal research and principles of the European Convention for the Protection of
Vertebrate Animals Used for Experimental and Other Purposes (Official Daily N. L 358/1-
-358/6, 18, December 1986) and EU Directive on the protection of animals used for scientific
purposes (Directive 2010/63).

Acute oral toxicity study

Acute oral toxicity test was run strictly in accordance with OECD Guidelines for the
Testing of Chemicals, Section 4. Health Effects: Test No. 423: Acute Oral toxicity — Acute
Toxic Class Method, which was described in details in a recent publication.?? Brigfly, three
male and three female young adult Wistar rats (ten weeks old, weight 190 to 230 g) were
fasted 16 h before the experiment. A single dose of 2000 mg kg b.w. of OLE was admi-
nistered intragastrically (i.g.) through a metal gavage tube. Three hours after treatment, diet
was available ad libitum. The rats were observed for abnormal behavioral signs, somnolence,
dizziness, restlessness, neurological signs, respiratory distress or mortality, and weighed daily
after administration of OLE. At the end of the test (day 14), the rats were sacrificed by cer-
vical dislocation, and gross pathological changes in the main organs (brain, liver, kidney,
spleen, gastric and intestinal mucosa) were eval uated.

Blood pressure and heart rate measurements

The systolic blood pressure and heart rate were indirectly measured using a tail-cuff,
pneumatic pulse detector and a direct recorder (Physiograph Four, Narco Bio-System, Hous-
ton, TX, USA). Before the experiment, two separate baseline determinations of body weight
and systolic blood pressure were made for all experimental animals over a span of 4 days and
the rats were divided into six groups, three groups for each rat species (8 rats per group).

The cardiovascular effect of a high dose (2000 mg kg1, dissolved in 0.5 mL of tap
water) of i.g.-administered OLE was investigated. The study was performed on six experi-
mental groups according to strains and treatment they received as follows. W Control — Wistar
rats received tap water (0.5 mL i.g.); WOLE60' and WOLE120' — Wistar rats in which the
measurements of blood pressure, heart rate and oxidative stress parameters were performed 60
or 120 min after OLE administration, respectively; SH Control — spontaneously hypertensive
rats (SHR) received tap water (0.5 mL i.g.); SHOLE60' and SHOLE120' — SHR received OLE
and the measurement of hemodynamic and oxidative stress parameters were performed in 60
or 120 min after OLE administration, respectively. After cardiovascular measurement, ani-
mals were anaesthetized (35 mg kg! sodium pentobarbital; i.p.) and blood samples were col-
lected immediately. At the end of the experiment, the animals were sacrificed by a pento-
barbital overdose injection.

Biochemical measurements

Blood samples were centrifuged at 4 °C at 3000 rpm for 15 minutes and erythrocytes
were separated. Hemoglobin (Hb) content was estimated by the method of Drabkin and
Augtin.Z3

All spectrophotometric analyses of the activities of the antioxidant enzymes in the
plasma or erythrocytes were performed using an Ultrospec 3300 pro UV/Vis spectrophoto-
meter (Amersham Biosciences Corp., USA).

The plasma thiobarbituric acid reactive substances (pTBARS), as a marker of plasma
lipid peroxidation, were measured using 2-thiobarbituric acid (2,6-dihydrooxypyrimidine-2-
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-thiol; TBA). An extinction coefficient of 156,000 M-1 cmr! was used for the cal culation?* and
level of pTBARS is expressed as nmol mL-1 plasma.

The endogenous antioxidant status of the red blood cell was investigated in all experi-
mental groups. The activity of catalase (CAT) was determined according to the procedure of
Beutler by following the absorbance of hydrogen peroxide at 230 nm.2> The activity of catal-
ase is expressed as U g1 of hemoglobin where one unit of CAT activity is defined as mmol
H202 min,

Glutathione reductase (GR) activity was estimated according to the method of Glatzle.2
The GR activity is expressed as U g’} hemoglobin, where one unit of GR activity is defined as
(mmol oxidized NADPH) min'1 g2 hemoglobin.

Glutathione peroxidase (GSH-Px) activity was determined according to the previously
described method suggested by Paglia and Vaentine.2” One unit of GSH-Px activity is defined
as (umol oxidized NADPH) min'L.,

Activity of superoxide dismutase (SOD) was measured spectrophotometrically using a
previously described method of epinephrine auto-oxidation?8 and is expressed as U g1 Hb.
Satistical analysis

The data are given as mean + SEM. One-way analysis of variance (ANOVA) was used
for comparison between the experimental groups of the same rat strain, while the Fisher LSD
test was performed for post hoc multiple comparisons. Comparison between normotensive
Wistar control rats and control SHRs was made using Student’ s t-tests. P values less than 0.05
were considered as significant (Statistica 8.0 for Windows).

RESULTS
Acute oral toxicity

For the evaluation of acute oral toxicity of the OLE, a single dose (2000 mg
kg1) was orally administered to Wistar rats. During the study period of two
weeks, no death occurred in the treated animals. The body weight did not vary
after drug administration, and the autoptic analysis failed to show appreciable
macroscopic alterations of the internal organs. The absence of adverse effects at
concentrations as high as 2000 mg kg1 b.w. did not allow the calculation of the
median letha dose (LDs5p) value. In principle, the method used is not intended to
alow the calculation of a precise LDgg value. Exceptionally, and only when jus-
tified by specific regulatory needs, may the use of an additional upper dose level
of 5000 mg kg1 b.w. be considered. In accordance with OECD Guidelines and
for concern of animal welfare, the testing of animals in GHS Category 5 ranges
(2000-5000 mg kg?) is discouraged. Thus, the standardized OLE EFLA® 943
used in this study belongs to the so-called Category 5 or unclassified.

Hemodynamic and oxidative stress parameters after excessive oral intake of OLE

As expected, a significant difference (P < 0.001) was recorded in the systolic
blood pressure and heart rate values between W Control and SHR Control (Fig.
1). Orally ingested OLE, even in high doses, did not influence the blood pressure
of normotensive experimental animals. The same dose had reduced the blood
pressure in SHR 60 and 120 min after the treatment by 20 and 13 %, respectively
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(Fig. 1A). The heart rate remained unaffected in the Wistar strain of rats. In the
hypertensive rats, the heart rate was significantly higher in the SHOLE120' than
in the SHOLEGO' group, but there was no significant difference in comparison to
the SH control group (Fig. 1B).
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Fig. 1. Effect of Olea europaea L. leaf
Wistar rats extract (OLE, 2000 mg kgl; i.g.) on: A)
systolic arteria pressure (SAP, 1 mm Hg =

B = 133.3 Pa) and B) heart rate (HR) of
normotensive Wistar (W) rats and spont-

SHR
500 | == § aneously hypertensive rats (SHR). WCon-
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g trol — W rats treated with water; WOLEGQ'

— W rats, 60 min after OLE treatment;
WOLE120' — W rats, 120 min after OLE
treatment; SHControl — SHR treated with
water; SHOLEGO' — SHR, 60 min. after
OLE treatment; SHOLE120' — SHR, 120
min. after OLE treatment; *P < 0.05 and
**P < 0.01, indicates statistica significance
difference compared to the respective con-
trol; *#P < 0.001, the difference between
SHControl and WControl groups; 8 indi-
cates the difference (P < 0.05) between
SHOLE120" and SHOLEG0'.
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In normotensive rats, pTBARS levels were unchanged in both the OLE
treated groups compared to the control. However, the level of lipid peroxidation
in the plasma of hypertensive animals increased significantly (P < 0.05) after
excessive oral intake of OLE at both the examined time points (Fig. 2).

The results of the determination of the activity of four anti-oxidative enzymes
at three time points, before, 60 and 120 min after OLE administration, are pre-
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sented in Fig. 3. It is evident that activities of CAT and GR were significantly
higher in the SH Control in comparison to the W Control group. After OLE
administration to normotensive Wistar rats, the activities of CAT, SOD and GR
(Fig. 3A, C and D) were significantly higher in comparison to the W Control
group, while the activity of GSH-Px (Fig. 3B) was significantly lower. Adminis-
tration of OLE did not influence the activities of CAT, GSH-Px and GR (Fig. 3A,
B and D) in SHR, but the SOD activity was markedly increased 120 min after
OLE treatment (Fig. 3C).

9 [ wcControl
7 I woOLE60' *

- | z-z;v,%;fﬁ Fig. 2. Effects of Olea europaea L. leaf
E 64 E::gt:?go extract (OLE, 2000 mg kgl; i.g.) on the
TED ] T plasma concentration of thiobarbituric acid
€ 5 T reactive substances (pTBARS) of normo-
s . tensive Wistar (W) rats and spontaneously
B 4- hypertensive rats (SHR). WControl — W
s ] rats treated with water; WOLE60' — W rats,
§ 3 60 min after OLE treatment; WOLE120" —
o | W rats 120 min after OLE treatment;
£ 2] SHControl — SHR treated with water;
5 SHOLEBO' — SHR, 60 min after OLE treat-
54 ment; SHOLE120' — SHR, 120 min after
| OLE treatment; * indicates statistical sig-

0 nificance (P < 0.05) of the difference com-

Wistar rats SHR pared to the respective control.
DISCUSSION

The purpose of this study was to evaluate the effects of excessive intake of
standardized, oleuropein-rich olive leaf extract on blood pressure, heart rate and
oxidative stress parameters in an established experimental model of genetically
induced hypertension and in normotensive animals. To the best of our know-
ledge, this is the first in vivo study on the effects of a single high-dose OLE
intake on lipid peroxidation and the activities of anti-oxidative enzymes in expe-
rimental hypertension. Thus, the results of this study represent a contribution to
the overall safety assessment of Olea europaea-derived constituents as dietary
supplements.

As abasic step in this study, OLE was assessed for acute toxicity using the
OECD Test Guideline 423 (Acute Ora Toxicity — Acute Toxic Class Method).
The limit test was applied since data from the literature indicated that OLE is likely
to be non-toxic. There are only few preclinical safety data for various olive leaf
extracts and some incomplete toxicological data concerning the toxicity of oleu-
ropein. The LDsg of an extract of olive leaf was not precise when it was given intra-
peritoneally (i.p.) as asingle dose of 1300 mg kg1 or as dose of 3000 mg kg1
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Fig. 3. Effect of Olea europaea L. leaf extract (OLE, 2000 mg kgL; i.g.) on: A) catalase
(CAT), B) glutathione peroxidase (GSH-Px), C) superoxide dismutase (SOD) and D)
glutathione reductase (GR) activity of normotensive Wistar (W) rats and spontaneously
hypertensive rats (SHR). WControl — W rats treated with water; WOLEG0' — W rats, 60 min
after OLE treatment; WOLE120' — W rats, 120 min after OLE treatment; SHControl — SHR
treated with water; SHOLEG0O' — SHR, 60 min after OLE treatment; SHOLE120' — SHR, 120
min after OLE treatment; *P < 0.05, **P < 0.01 and ***P < 0.001 indicates statistical
significance difference in the enzyme activity compared to the respective control. *P < 0.05
and #P < 0.01 represent the difference between SHControl and WControl groups;

888 ndicates the difference (P < 0.001) between WOLE120' and WOLE60".

oraly in mouse.2® The LDsg of a standardized aqueous olive pulp extract with
hydroxytyrosol as the mgor constituent of biological significance was also
reported to be greater than 2000 mg kg~1. Moreover, in a subchronic study, the
no-observed-adverse-effect-level (NOAEL) of the same extract in rats was found
to be 2000 mg kg1 day—1. In developmental and reproductive toxicity studies,
the studied extract did not cause toxicity at levels up to 2000 mg kg1 daily.18

Available online at: www.shd.org.rs/jscs/

(C) 2014 SCsS. All rights reserved.



EFFECTS OF EXCESSIVE INTAKE OF OLIVE LEAF EXTRACT 1093

The results of the present acute oral toxicity study are consistent with previous
findings, and confirmed that OLE EFLA® 943 is a safe material when admi-
nistered via oral gavage to rats in a single dose of 2000 mg kgL. Clinical signs
and gross findings of treatment-related adverse effects were not observed in the
experimental rats.

Different experimental models were used with the intention of investigating
the hypotensive effect of total olive leaf extract. In astudy by Khayyal et al., ora
administration of OLE EFLA® 943 showed a dose dependent prophylactic effect
against the rise in blood pressure induced by L-NAME.® Commercial Olea euro-
paea L. leaf extract caused a concentration-dependent decrease in systolic left
ventricular pressure and heart rate on isolated rabbit hearts.” Nevertheless, no
information is available regarding its high dose activity in normotensive con-
ditions and on an experimental model of genetically induced hypertension, such
as SHR. Hence, the cardiovascular effect of excessive oral intake of OLE under
hypertensive and normotensive conditions was the next step in the present study.
It is known that oleuropein, the main component of OLE, is rapidly absorbed
after oral administration, with maximum plasma concentration occurring after
two hours.30 According to this data, the tested time intervals 60 and 120 min
after OLE oral administration were chosen to obtain more detailed information
on the dynamic changes in the cardiovascular parameters and the oxidative stress
rate in blood. The results obtained revealed that oraly ingested OLE, even at the
high dose of 2000 mg kg1, did not influence blood pressure and heart rate in
normotensive experimental animals. The same dose reduced blood pressure by
approximately 20 and 13 %, 60 and 120 min after the treatment, respectively.
These findings could be explained by the dissimilar oxidative status in the nor-
motensive and hypertensive strains of the studied rats. Namely, while multiple
diverse factors likely contribute to the development of hypertension, the patho-
genesis of this disease appears related, at least in part, to the development of a
state of excessive oxidative stress. Local excessive superoxide production in the
kidney, CNS, and vasculature, along with inflammatory activation, are central
findings in hypertension models, including spontaneous hypertension in rats.31.32
It was previoudy reported that either excess production of oxidants or a defi-
ciency of antioxidant systems may contribute to high blood pressure and the
endothelium-dependent impairment of vascular relaxation in SHR.33 The results
of the same study suggested that different antioxidants (ascorbic acid, aminotri-
azole and glutathione), administered in vivo as a single dose, significantly dec-
reased blood pressure in SHR, but not in Wistar Kyoto rats. In a previous study,
the high anti-oxidative potential of OLE EFLA® 943 was confirmed in vitro
using 2,2-diphenyl-1-picrylhydrazyl radical (DPPH®).34 Additional findings sug-
gested its strong anti-oxidative potential in vivo, in global cerebral ischemia and
the reperfusion experimental model and in cold restraint stress-induced oxidative
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changes in rat liver.3435 According to these results and to the results from the
present study, antihypertensive activity of OLE, at least partly, could be attri-
buted to its anti-oxidative potential.

It was recently reported that extracts of Olea europaea L. leaves induced an
increase in protein oxidation products in a concentration dependent manner.36
The pro-oxidant activity of these plant extracts could be attributed to the unstable
state of their phenoxyl radicals. Therefore, it was reasonable to expect pro-oxi-
dative effects of the high-dose OLE intake in the present study. It is obvious from
the obtained results that OLE did not cause changes in plasma lipid peroxidation
of normotensive animals. This could be explained by effective anti-oxidative
protection in normotensive rats. Namely, increased CAT activity in response to
enhanced H>O» production (due to intensive SOD activity) probably could be
responsible for the unchanged pTBARS. The antioxidant status in the SH Control
group was compromised in the present study, asin the study by Yuan et al.3” The
activities of catalase, which converts hydrogen peroxide into water and molecular
oxygen, and glutathione reductase, which reduces the antioxidant glutathione
from its oxidized to its reduced form, were significantly higher in SHR in com-
parison to the activities of these enzymes in normotensive Wistar rats before
OLE administration. It is important to note that anti-oxidative enzymes have a
bimodal behavior. In the short term, as was the case in some other experimental
models,34:35 their activity decreases after acute oxidative damage, while in the
long term, as in the case of genetically induced hypertension,13 it increases; in
both cases, this may be an indicator of increased oxidative damage. Good oral
biocavailability, good safety profile with limited side effects, efficacy in hyper-
tension originating from disparate etiologies, as well as limited potential for their
pro-oxidative role are the recognized conditions for an optimal profile of natural
antioxidant agent for anti-hypertensive therapy.38 Excessive oral intake of OLE
reduced high blood pressure, but induced the lipid peroxidation process in the
plasma of SHR, one and two hours after administration. In parallel, the activities
of anti-oxidative enzymes, except SOD, remained unaffected in SHR.

According to the results obtained in this study, it could be stated that OLE,
like other dietary phenols, may be beneficial in the correct dosage. It could be
considered for antihypertensive therapy in appropriate doses only, and its pro-
oxidative role when given in high dose (which could not be effectively buffered
by increased SOD activity) in hypertensive organism should not be neglected.

Acknowledgements. This study was supported by the Ministry of Education, Science and
Technological Development of the Republic of Serbia (Grant No. 175096).
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U3BOJ
E®EKTH BUCOKE JO3E EKCTPAKTA JIUCTA MACIIMHE HA XEMOJWUHAMCKE U
[MTAPAMETPE OKCUIOATHUBHOTI CTPECA KOJJ HOPMOTEH3UMBHUX U CIIOHTAHO
XUIIEPTEH3UBHUX ITAIIOBA

IPATAHA IEKAHCKU', HEBEHA MUXAWIOBUR-CTAHOJEBURY, JEJULIA [PYJUR MAJIAHOBUE, BYPEULIA
JOBOBUE” n 30PAH MUJIOPALIOBUR’

1Bu0Meguu,ucha ucaumuearnda, Unciautiy i 3a uciipaxueare u paseoj, Ianenuxa a.g., Ilactieposa 2,
11000 Beoipag u Zprﬂa 3a kapguosackynapHy pusuonoiujy, HHCTUTy T 30 MEGUUUHCKA UCTHPAXUBAtLA,
Ynugepsuiueini y Beoipagy, Ip Cyboiiuha 4, Beoipag

AHTHXWINIEPTEH3UBHO [I€jCTBO NPUPOJHOr aHTHOKCHIAHCA, €KCTpaKTa JIMCTa MacihHe
(OLE) je nmo3HaToO, a/v 10 Cajia HUje UCIUTHBAH HETOB YTHLAj Ha KapAUOBAaCKYJapHU CUCTEM
KaZla ce NIpPUMemyje y BUCOKOj fo3u. Ham num je 610 ma ogpenvMo akyTHe eeKTe NMpEeKo-
MEpHOT' yHOCA CTaHAApIU30BaHOI €KCTpPaKkTa Ha KPBHU IPUTHCAK, CpuaHy (PEKBEHLHU)Y U
OKCHIATHUBHM CTaTyC KaKo KOJ MaloBa ca YpohHeHOM XHUIepTeH3HjoM, Tako U kopi Bucrap
naroBa ca HOpMaJHUM apTepHjCcKUM NMPUTHCKOM. CHCTONHU NMPUTHCAK U (QpeKkBeHLHja paja
Cpua MepeHHu cy nomohy ypehaja 3a UHAUPEKTHO PETUCTPOBAWmE KPBHOI MPUTHCKA Y PEIHO]
apTepujy, mpe uHTparactpuuHor ammvkoawa OLE, 60 u 120 min HakoH faBama. Y HCTUM
BPEMEHCKUM Taukama, CIeKTPO(QOTOMETPUjCKH Cy MEPeHe aKTUBHOCTHU KaTalase, IIyTaTHOH-
-IIEPOKCHAA3e, Cynepokcun aucmyTtase (SOD) U IIyTaTHOH pefyKTase y epUTPOLIUTHUMA, Kao ¥
NUNHAHA nepokcunanyja y miasmu (pTBARS). OLE y mosu on 2000 mg kg™! Huje yrunao Ha
KpBHHU IPUTHCAK, cpuaHy ¢pekBeHUHjy U pPTBARS ko HOpMOTEH3UBHHX NHalloBa, HOK Cy Ce
axktuBHOCTH SOD, kaTanase W IIyTaTHOH-peAykTase 3HayajHoO nosehasne. Mcra no3a fosena je
IO 3HAYajHOT CMamemha KPBHOT NPUTHCKA KO XUIIEPTEH3UBHUX KUBOTHHA, alH je nosehana
spennocty pTBARS u aktusHOCT SOD. YHOC OLE y mosu ox 2000 mg ke™! usassao je ymepen
XUIOTEH3UBHU edeKaT camMo KOJ MalloBa ca CIIOHTAHOM XHIEPTEH3WjoM, ykasyjyhu Ha
OICYCTBO LITETHUX XEMONMHAMCKHUX [iejcTaBa HAKOH Ipefio3upama kof oda coja maiosa, aiu
He Ou Tpedaso 3aHeMapUTH TNPOOKCUIOATHBHO IEjCTBO HErOBHX BHCOKHX [03a Y
XUNEPTEH3UBHOM OpPTaHHU3MY.

(ITpummeno 18. dedpyapa, peBunupaHo 26. mapra, npuxsaheno 27. mapta 2014)
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