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Hypotensive, cardiodepressant, and vasorelaxant activities of
black currant (Ribes nigrum ‘Ben Sarek’) juice1

Suzana Branković, Bojana Miladinović, Mirjana Radenković, Marija Gočmanac Ignjatović, Milica Kostić,
Katarina Šavikin, and Dušanka Kitić

Abstract: The aim of this study was to evaluate the effects of black currant (Ribes nigrum L. ‘Ben Sarek’) juice on the blood pressure
and frequency of cardiac contractions, as well as vasomotor responses of rat aortic rings. Arterial blood pressure was measured
directly from the carotid artery in the anaesthetized rabbits. The aortic rings were pre-contracted with KCl (80 mmol·L−1), after
which black currant juice was added. An intravenous injection of black currant juice (0.33–166.5 mg·kg−1) induced a significant
and dose-dependent decrease of rabbit arterial blood pressure and heart rate. The black currant juice decreased arterial blood
pressure of rabbit by 22.33% ± 3.76% (p < 0.05) and heart rate by 17.18% ± 2.93% (p < 0.05). Cumulative addition of the black currant
juice (0.01–3 mg·mL−1) inhibited concentration-dependent KCl induced contractions of the isolated rat aorta. The black currant
juice, at the concentration of 3 mg·mL−1, caused a maximum relaxation of 21.75% ± 3.15% (p < 0.05). These results demonstrate
that black currant juice can induce hypotension. The hypotensive effect of the black currant may occur as the consequence of its
inhibitory activity on the rate of heart contraction and vasorelaxant effects.

Key words: black currant, juices, hypotensive activity, cardiodepressant activity, vasorelaxation.

Résumé : Cette étude avait pour but d’évaluer les effets du jus de cassis (Ribes nigrum L. ‘Ben Sarek’) sur la tension artérielle et la
fréquence des contractions du cœur ainsi que sur la réponse vasomotrice dans un modèle d’anneaux aortiques chez le rat. Nous
avons mesuré la tension artérielle directement à partir d’artères carotides de lapins anesthésiés. Nous avons fait précontracter
les anneaux aortiques avec du KCl (80 mmol·L−1), puis ajouté du jus de cassis. L’administration intraveineuse de jus de cassis (de
0,33 à 166,5 mg·kg−1) a entraîné une importante diminution liée à la dose de la tension artérielle et de la fréquence cardiaque des
lapins. Le jus de cassis a entraîné une diminution de la tension artérielle des lapins de 22,33 ± 3,76 % (p < 0,05) et de leur fréquence
cardiaque de 17,18 ± 2,93 % (p < 0,05). L’ajout de quantités cumulatives de jus de cassis (de 0,01 à 3 mg·mL−1) a entraîné une
inhibition liée à la concentration de la contraction provoquée par le KCl dans les aortes isolées de rats. À la concentration de
3 mg·mL−1, le jus de cassis a entraîné une décontraction maximale de 21,75 ± 3,15 % (p < 0,05). Ces résultats montrent que le jus
de cassis peut provoquer une hypotension. L’effet hypotenseur du jus de cassis pourrait être la conséquence de son activité
inhibitrice sur la fréquence de la contraction du cœur et d’effets de vasorelaxation. [Traduit par la Rédaction]

Mots-clés : cassis, jus, activité hypotensive, activité de dépression de la fonction cardiaque, vasorelaxation.

Introduction
Cardiovascular diseases represent a major cause of death in

developed countries (Joshipura et al. 2001). Uncontrolled and pro-
longed elevation of blood pressure is the most common cardiovas-
cular risk factor, contributing to the widespread morbidity and
mortality (Cacanyiova et al. 2012; Louhelainen et al. 2009). Life-
style changes, physical exercise, and intake of healthy diets can
decrease blood pressure and reduce the risk for cardiovascular
diseases. Scientific reports have shown that medicinal plants,
fruits, and vegetables have the ability to cure, prevent, or delay
the progression of cardiovascular diseases (Gopalan et al. 2012;
Kruger et al. 2014; Nöthlings et al. 2008; Yang and Kortesniemi
2015). Black currant (Ribes nigrum L., family Grossulariaceae) has
been used in both Asian and European traditional medicine for
treating various ailments (Declume 1989; Suzutani et al. 2003).

The contents of ascorbic acid and polyphenol, especially antho-
cyanins, in the berries are high and, consequently, the juice and
extracts of the berries have a high antioxidant activity. Delphinidin-3-
O-ruthinoside (2.44 mg·100 g−1) was the dominant anthocyanin in
R. nigrum ‘Ben Sarek’. A detailed chemical profile and antioxida-
tive activity of tested ‘Ben Sarek’ juice was reported by
Miladinović et al. (2014).

Most of the chronic non-communicable diseases (CND), including
the heart disease, have an inflammatory component. Among other
medicinal properties, anthocyanins expressed anti-inflammatory
activity (Tabart et al. 2012) and the ability to lower the risk of CND
(Hakimuddin and Paliyath 2011; Ostertag et al. 2010). Generally,
anthocyanins have been associated with improved cardiovascular
risk profiles because they can help maintain a healthy vascular
system (Taylor 2011). Thus, several clinical studies have shown
that black currants can improve blood flow, decrease LDL choles-
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S. Branković, M. Radenković, and M. Gočmanac Ignjatović. Department of Physiology, Faculty of Medicine, University of Niš, Boulevard Zorana
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Corresponding author: Dušanka Kitić (email: duska@medfak.ni.ac.rs).
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terol, and reduce the serum inflammatory markers in patients
with peripheral artery disease (Dalgård et al. 2009; Matsumoto
et al. 2005; Tahvonen et al. 2005). Gamma-linolenic acid from the
oils of black currants induced a decline in blood pressure levels
in rats with spontaneous hypertension (Edirisinghe et al. 2011;
Engler 1993).

The aim of the present study was to evaluate the possible hypo-
tensive and cardiac actions of black currant juice. An assessment
of the existing black currant literature showed no data on its
effect on the cardiovascular system. Based on our previous exper-
imental work and the fact that the black currant has a large
amount of polyphenols (Miladinović et al. 2014), which may affect
the function of the cardiovascular system, our objective was to
examine the in vivo effects of the juice of ‘Ben Sarek’ black cur-
rant on the blood pressure and frequency of cardiac contractions,
and in vitro effects on the vasomotor responses of rat aortic rings.

Materials and methods

Drugs
Verapamil was obtained from Sigma–Aldrich (St. Louis, Mis-

souri, USA). Heparin sodium salt was purchased from Hemo-
farm (Vrsac, Serbia) and urethane was obtained from Pliva
(Zagreb, Croatia). All drugs were dissolved in distilled water and
used immediately.

Plant material
The juice of black currant (R. nigrum ‘Ben Sarek’) was prepared

using the procedure described by Miladinović et al. (2014). Fully
ripe berries were harvested from the experimental field in Ob-
renovac (coordinates: 44°37=34==N, 20°13=36==E), Serbia, by hand.
The juice was made from the fresh undamaged samples of berries
by crushing them manually. The samples (juice) were kept in
sealed bottles at –18 °C until further analyses. Supernatants ob-
tained after centrifugation of the juice (15 000g, 10 min) were used
for the experiments. Up until the centrifugation process, the juice
was kept in the freezer for 3 months.

Animals
All animal experiments were performed according to the pro-

cedures approved by the EU Directive 2010/63/EU for animal ex-
periments and were also approved by the Animal Care Committee
of the Medical faculty in Nis (No. 01-206-7).

The rabbits (1.5–2.0 kg) and Wistar albino rats (200–250 g) used
in this study were obtained from the Animal Research Center of
the Medical Faculty, University of Nis, Serbia. The animals were
housed in stainless steel cages under standard laboratory condi-
tions. These animals were maintained at 20–24 °C with a 12 h
light – 12 h dark cycle at least 1 week before the experiment. All
animals had free access to food and water.

Blood pressure measurement in anaesthetized rabbits
In these experiments, adult male rabbits were used and arterial

blood pressure was recorded as described previously (Kitic et al.
2012). The animals were anesthetized intravenously with urethane
(750 mg·kg−1) and the blood pressure was measured via carotid-
cannulation. The arterial catheter was connected to a blood pres-
sure transducer (P-1000-A) coupled with a Narco physiograph
(NARCO Bio system, Houston, Texas, USA) for arterial pressure
measurement.

The blood pressure was measured before and after black cur-
rant juice administration. Arterial pressure was allowed to return
to the resting level between injections. Changes in blood pressure
were recorded as the difference between the steady state values
before and the peak readings after the injection. Animals were
treated with black currant juice, which was administered in rising
concentrations (0.33–166.5 mg·kg−1) at intervals of 20–25 min. The
juice of black currant was diluted from a stock solution in sterile
isotonic saline immediately before its administration.

Mean blood pressure was calculated according to the following
formula: diastolic pressure + 1/3 pulse pressure (mm Hg). The
heart rate was estimated by counting the arterial pressure record-
ings. The blood pressure and heart rate were recorded at a chart
speed of 10 mm·s−1.

Isolation of the rat aorta and recording of contractions
Isolated rat aorta was used for the study. Aortic rings were

mounted in 10 mL tissue bath containing Krebs solution at 37 °C
and aerated with carbogen. The composition of Krebs solution
was (mmol·L−1): NaCl 118.2, KCl 4.7, CaCl2·2H2O 2.5, MgSO4 1.2,
KH2PO4 1.2, glucose 11.7, NaHCO3 25.0, and EDTA 0.026.

An equilibrium period of 60 min was given before any drug was
added. High K+ (80 mmol·L−1) doses were used to induce sustained
contractions. The black currant juice (0.01–3 mg·mL−1) was then
added to the organ bath, and the relaxation was evaluated as
percentage of the induced vasoconstriction. In the second ex-
perimental series, the aortic rings were pre-contracted with KCl
(80 mmol·L−1), and then verapamil (0.015–1.5 �g·mL−1), a calcium
channel blocker, was added.

Tension changes in the tissue were recorded using a transducer
(TSZ-04-E; Experimetria Ltd, Budapest, Hungary) and analyzed
with a SPEL Advanced ISOSYS Data Acquisition System (Experim-
etria Ltd, Budapest, Hungary).

Statistical analysis
All data were presented as mean ± standard error of the mean

of 6 determinations. Statistical evaluation was performed using
the Student’s t test. Significant differences were accepted when
the p value was <0.05. The mean effective doses, EC50, that is the
concentration which elicited 50% of maximal response, were es-
tablished by regression analysis. Correlations among the amount
of total polyphenols, dominant anthocyanins, and the values of
EC50 for heart rate and blood pressure were calculated following
Pearson’s correlation coefficient method (p < 0.05). Statistical
analyses were performed using SPSS 17.0 (SPSS Inc., Chicago, Illi-
nois, USA).

Results

Effects of the black currant juice on blood pressure
In anaesthetized rabbits, baseline mean blood pressure did

not vary and mean value of mean blood pressure was 95.72 ±
8.57 mm Hg. Intravenous administration of the black currant
juice produced fall in systolic, diastolic, and mean arterial blood
pressure. Their hypotensive effects were dose-dependent. The
black currant doses of 166.5 mg·kg−1 induced significantly fall in
the mean blood pressure by 22.33% ± 3.76% (p < 0.05), with EC50
value of 14.33 ± 2.77 mg·kg−1 (Fig. 1). After the hypotensive peak,
the blood pressure increased progressively and reached the initial
basal value in about 3–5 min depending on the dose. Intravenous
administration of 0.9% NaCl (1 mL·kg−1) did not cause significant
changes in the blood pressure parameters.

Effects of the black currant juice on heart rate
The intravenous injection of the black currant juice induced a

dose-dependent decrease of heart rate in anaesthetized rabbits.
The maximum fall in heart rate by 17.18% ± 2.93% beats·min−1 was
recorded at the dose of 166.5 mg·kg−1, with EC50 value of 17.51 ±
2.34 mg·mL−1 (p < 0.05) (Fig. 2). Intravenous administration of 0.9%
NaCl (1 mL·kg−1) did not cause significant changes in the heart
rate.

Effects of the black currant juice on isolated aorta
The addition of KCl (80 mmol·L−1) generated sustained contrac-

tions in the isolated aorta. Cumulative addition of the black cur-
rant juice inhibited the concentration-dependent KCl induced
contractions of isolated rat aorta. The black currant juice at the
concentration of 3 mg·mL−1 caused a maximum relaxation of

Branković et al. 1103

Published by NRC Research Press



21.75% ± 3.15%, with EC50 value of 132.06 ± 18.92 mg·mL−1 (Fig. 3). In
comparison, verapamil induced vasorelaxation in aortic rings
constricted with KCl, with an EC50 value of 0.15 ± 0.06 �g·mL−1.

Discussion
The aim of the present work was to investigate the effects of

black currant (R. nigrum ‘Ben Sarek’) juice on blood pressure and
evaluate the possible mechanism responsible for this effect. The
results showed that the black currant juice induced a hypotensive
effect in anesthetized rabbits. The intravenous injection of the
black currant juice produced a dose-dependent decrease in the
mean blood pressure. The hypotensive effect was short-term and
the blood pressure reached the basal value in about 3–5 min.
Those results were consistent with a study of Engler (1993) who
showed that gamma-linolenic acid from the oils of black currants
induced a decline in blood pressure levels in rats with spontane-
ous hypertension. Furthermore, Toyoshi and Kohda (2004) re-
ported that administration of anthocyanin cyanidin-3-O-glucoside
lowered the blood pressure of spontaneously hypertensive rats. It
has also been suggested that anthocyanins express an endothelium-
dependent inhibitory effect on arterial contraction (Mendes et al.

2003). Xu et al. (2004) reported that cyanidin-3-O-glucoside up-
regulates eNOS. Endothelium-dependent relaxation activity in
porcine coronary arteries caused by anthocyanin extracts from
chokeberry, bilberry, and elderberry was noted (Toufektsian et al.
2008). Statistical analysis established a high correlation between
EC50 value of blood pressure and the content of total anthocya-
nins (r = –0.99), as well as delphinidine-3-O-glucoside (r = –0.965)
and cyanidine-3-O-glucoside (r = –0.988). High correlation coeffi-
cients were also found between the percentage of blood pressure
and heart rate decrease with the same bioactive compounds.

Edirisinghe et al. (2011) reported that black currant concen-
trates made from cultivars ‘Ben Gairn’ and ‘Ben Hope’ activated
an eNOS via Akt/PI3 kinase pathway in vitro in human endothelial
cells.

Blood pressure is a product of cardiac output and vascular re-
sistance; hence, black currant juice was studied for its possible
inhibitory effects on heart rate and isolated rat aorta. We found
that the intravenous injection of the black currant juice induced a
dose-dependent decrease of heart rate. The negative chronotropic
effect of black currant may be responsible for its hypotensive
activity.

Isolated rat aorta was used for the possible mode study of the
black currant hypotensive action. The present results demon-
strated that the black currant juice concentration-dependently
relaxed the contractions of the isolated rat aorta induced by KCl.
These findings suggested that black currant possessed vasodila-
tory activities. Hypotensive effect of black currant was the out-
come of vascular smooth muscle relaxation and decrease of
peripheral resistance. It was reported that the black currant ex-
tract increased eNOS activation in human umbilical vein endothe-
lial cells (Edirisinghe et al. 2011).

The literature has shown that the contraction of smooth muscle
preparation is dependent upon the increase in the cytoplasmic
free Ca2+ which activates the contractile elements. The KCl-induced
smooth muscle contraction is mediated by the cell membrane
depolarization and an increase in Ca2+ influx through voltage-
operated calcium channels (Bolton 1979; Karaki and Weiss 1984).
The possibility that the black currant could induce vasodilatory
effect via decrease of calcium influx was examined in this study.
The finding of this study was that the juice of black currant was
able to relax the KCl-induced contractions of rat aorta.

Using a combined in vivo and in vitro approach, the present
investigation shows that the juice of black currant induced hypo-
tension. The hypotensive effect of the black currant may result
from its inhibitory activity on rate of heart contraction (negative
chronotropic effect) and vasorelaxant effects.

Fig. 1. Hypotensive effect of the black currant (Ribes nigrum L.) juice
in anaesthetized rabbits. The results show that juice of black
currant decreased the mean blood pressure significantly (*p < 0.05).
Values are mean ± standard error of the mean of 6 experiments.

Fig. 2. Effect of the black currant (Ribes nigrum L.) juice on heart rate
in anaesthetized rabbits. The results show that juice of black
currant decreased the heart rate significantly (*p < 0.05). Values are
mean ± standard error of the mean of 6 experiments.

Fig. 3. Effects of the verapamil and the black currant (Ribes nigrum L.)
juice on the KCl (80 mmol·L−1)-induced contractions in isolated rat
aorta preparations. The results show that juice of black currant
decreased the contractions of aorta significantly (*p < 0.05 and
**p < 0.01). Values are mean ± standard error of the mean of 6
experiments.

1104 Can. J. Physiol. Pharmacol. Vol. 94, 2016

Published by NRC Research Press



Conflict of interest
The authors declare that there is no conflict of interest, finan-

cial or otherwise, associated with this work.

Acknowledgements
The authors are grateful for the financial support of the Minis-

try of Education and Science of the Republic of Serbia, Grant
Nos. III 46013 and III 41018, and in part U.S. National Institutes of
Health, Fogarty International Center (2 D43 TW00-641) to the In-
stitute of International Health at Michigan State University for the
Training and Research in Environmental Health in the Balkans
program. The authors thank Aleksandar Jovanovic for his support
and expertise with this paper.

References
Bolton, T.B. 1979. Mechanism of action of transmitters and other substances on

smooth muscles. Physiol. Rev. 59(3): 606–718. PMID:37533.
Cacanyiova, S., Kristek, F., Malekova, M., and Ondrias, K. 2012. Effect of chronic

neuronal nitric oxide-synthase inhibitionon arterial function and structure
in spontaneously hypertensive rats. J. Physiol. Pharmacol. 63(1): 23–28. PMID:
22460457.

Dalgård, C., Nielsen, F., Morrow, J.D., Enghusen-Poulsen, H., Jonung, T.,
Hørder, M., and de Maat, M.P.M. 2009. Supplementation with orange and
blackcurrant juice, but not vitamin E, improves inflammatory markers in
patients with peripheral arterial disease. Br. J. Nutr. 101(2): 263–269. doi:10.
1017/S0007114508995660. PMID:18507878.

Declume, C. 1989. Anti-inflammatory evaluation of a hydroalcoholic extract of
black currant leaves (Ribes nigrum). J. Ethnopharmacol. 27(1–2): 91–98. doi:10.
1016/0378-8741(89)90081-0. PMID:2615431.

Edirisinghe, I., Banaszewski, K., Cappozzo, J., McCarthy, D., and Burton-Freeman, B.M.
2011. Effect of black currant anthocyanins on the activation of endothelial
nitric oxide synthase (eNOS) in vitro in human endothelial cells. J. Agric. Food
Chem. 59(16): 8616–8624. doi:10.1021/jf201116y. PMID:21761876.

Engler, M.M. 1993. Comparative study of diets enriched with evening primrose,
black currant, borage or fungal oils on blood pressure and pressor responses
in spontaneously hypertensive rats. Prostaglandins, Leukotrienes Essent.
Fatty Acids, 49(4): 809–814. doi:10.1016/0952-3278(93)90030-Z.

Gopalan, A., Reuben, S.C., Ahmed, S., Darvesh, A.S., Hohmann, J., and Bishayee, A.
2012. The health benefits of blackcurrants. Food Funct. 3(8): 795–809. doi:10.
1039/c2fo30058c. PMID:22673662.

Hakimuddin, F., and Paliyath, G. 2011. Cancer prevention by polyphenols: influ-
ence on signal transduction and gene expression. In Functional foods,
nutraceuticals and degenerative disease prevention. Edited by G. Paliyath,
M. Bakovic, and K. Shetty. John Wiley & Sons, Hoboken, N.J. pp. 285–323.
doi:10.1002/9780470960844.ch11.

Joshipura, K.J., Hu, F.B., Manson, J.E., Stampfer, M.J., Rimm, E.B., Speizer, F.E.,
et al. 2001. The effect of fruit and vegetable intake on risk for coronary heart
disease. Ann. Intern. Med. 134(12): 1106–1114. doi:10.7326/0003-4819-134-12-
200106190-00010. PMID:11412050.

Karaki, H., and Weiss, G.B. 1984. Calcium channels in smooth muscle. Gastroen-
terology, 87(4): 960–970. PMID:6088352.

Kitic, D., Brankovic, S., Radenkovic, M., Savikin, K., Zdunic, G., Kocic, B., and

Velickovic-Radovanovic, R. 2012. Hypotensive, vasorelaxant and cardiode-
pressant activities of the ethanol extract of Sideritis raeseri spp. Raeseri Boiss
& Heldr. J. Physiol. Pharmacol. 63(5): 531–535. PMID:23211307.

Kruger, M.J., Davies, N., Myburgh, K.H., and Lecour, S. 2014. Proanthocyanidins,
anthocyanins and cardiovascular diseases. Food Res. Int. 59: 41–52. doi:10.
1016/j.foodres.2014.01.046.

Louhelainen, M., Merasto, S., Finckenberg, P., Vahtola, E., Kaheinen, P.,
Leskinen, H., et al. 2009. Effects of calcium sensitizer OR-1986 on cardiovas-
cular mortality and myocardial remodelling in hypertensive Dahl/Rapp rats.
J. Physiol. Pharmacol. 60(3): 41–47. PMID:19826180.

Matsumoto, H., Takenami, E., Iwasaki-Kurashige, K., Osada, T., Katsumura, T.,
and Hamaoka, T. 2005. Effects of blackcurrant anthocyanin intake on periph-
eral muscle circulation during typing work in humans. Eur. J. Appl. Physiol.
94(1–2): 36–45. doi:10.1007/s00421-004-1279-y. PMID:15605279.

Mendes, A., Desgranges, C., Chèze, C., Vercauteren, J., and Freslon, J.L. 2003.
Vasorelaxant effects of grape polyphenols in rat isolated aorta. Possible in-
volvement of a purinergic pathway. Fundam. Clin. Pharmacol. 17(6): 673–681.
PMID:15015712.
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Branković et al. 1105

Published by NRC Research Press

http://www.ncbi.nlm.nih.gov/pubmed/37533
http://www.ncbi.nlm.nih.gov/pubmed/22460457
http://dx.doi.org/10.1017/S0007114508995660
http://dx.doi.org/10.1017/S0007114508995660
http://www.ncbi.nlm.nih.gov/pubmed/18507878
http://dx.doi.org/10.1016/0378-8741(89)90081-0
http://dx.doi.org/10.1016/0378-8741(89)90081-0
http://www.ncbi.nlm.nih.gov/pubmed/2615431
http://dx.doi.org/10.1021/jf201116y
http://www.ncbi.nlm.nih.gov/pubmed/21761876
http://dx.doi.org/10.1016/0952-3278(93)90030-Z
http://dx.doi.org/10.1039/c2fo30058c
http://dx.doi.org/10.1039/c2fo30058c
http://www.ncbi.nlm.nih.gov/pubmed/22673662
http://dx.doi.org/10.1002/9780470960844.ch11
http://dx.doi.org/10.7326/0003-4819-134-12-200106190-00010
http://dx.doi.org/10.7326/0003-4819-134-12-200106190-00010
http://www.ncbi.nlm.nih.gov/pubmed/11412050
http://www.ncbi.nlm.nih.gov/pubmed/6088352
http://www.ncbi.nlm.nih.gov/pubmed/23211307
http://dx.doi.org/10.1016/j.foodres.2014.01.046
http://dx.doi.org/10.1016/j.foodres.2014.01.046
http://www.ncbi.nlm.nih.gov/pubmed/19826180
http://dx.doi.org/10.1007/s00421-004-1279-y
http://www.ncbi.nlm.nih.gov/pubmed/15605279
http://www.ncbi.nlm.nih.gov/pubmed/15015712
http://dx.doi.org/10.1111/1750-3841.12364
http://www.ncbi.nlm.nih.gov/pubmed/24506271
http://www.ncbi.nlm.nih.gov/pubmed/18356334
http://dx.doi.org/10.1002/mnfr.200900172
http://www.ncbi.nlm.nih.gov/pubmed/20058256
http://dx.doi.org/10.1002/ptr.1207
http://www.ncbi.nlm.nih.gov/pubmed/12820226
http://dx.doi.org/10.1016/j.foodchem.2011.09.076
http://dx.doi.org/10.1016/j.jnutbio.2005.01.004
http://www.ncbi.nlm.nih.gov/pubmed/15936647
http://www.ncbi.nlm.nih.gov/pubmed/18356330
http://dx.doi.org/10.3945/an.110.000042
http://www.ncbi.nlm.nih.gov/pubmed/22211184
http://dx.doi.org/10.1161/01.HYP.0000135868.38343.c6
http://www.ncbi.nlm.nih.gov/pubmed/15226277
http://dx.doi.org/10.1016/j.cofs.2015.01.002


Copyright of Canadian Journal of Physiology & Pharmacology is the property of Canadian
Science Publishing and its content may not be copied or emailed to multiple sites or posted to
a listserv without the copyright holder's express written permission. However, users may
print, download, or email articles for individual use.


	Article
	Introduction
	Materials and methods
	Drugs
	Plant material
	Animals
	Blood pressure measurement in anaesthetized rabbits
	Isolation of the rat aorta and recording of contractions
	Statistical analysis

	Results
	Effects of the black currant juice on blood pressure
	Effects of the black currant juice on heart rate
	Effects of the black currant juice on isolated aorta

	Discussion
	Conflict of interest

	Acknowledgements
	References

