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Vascular Effects of Ginkgo Biloba Extract
(EGb-761) on Isolated Human Umbilical Artery
Contraction Responses

Ginkgo Biloba Ekstresinin (EGb-761) Izole insan Umbilikal
Arteri Kasilma Yanitlari Uzerine Vaskller Etkileri
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Oz
Amag: Bu in vitro calisma, EGb-761'in izole insan umbilikal arter tzerindeki vaskuler etkilerini ve bu
etkilerde nitrik oksit (NO) ve prostaglandinlerin rolini dederlendirmeyi amaglamaktadir.
Geregler ve Yontem: Umbilikal arter seritleri, Krebs-Henseleit soliisyonu igeren organ banyolarinda
asildi. Uygulanan ajanlarin olusturdugu izometrik vazoaktif degisiklikler kaydedildi. Farkli doku gruplarinda
(n=9) su deneysel prosedirler yapildi; 1) Kimilatif uygulanan EGb-761'in umbilikal arter seritlerinin bazal
tonusu Uzerindeki etkisi. 2) Kimulatif EGb-761'in 10-6 M 5-HT ile arter seritlerinde olusturulan kasiima
yaniti lzerindeki gevsetici etkisi. 3) Kimulatif EGb-761'in L-NAME ile inkiibasyon sonrasi 5-HT ile arter
seritlerinde olusturulan kasilma yaniti Gzerindeki gevsetici etkisi 4) Kimiulatif EGb-761'in indometazin
ile inkiibasyon sonrasi 5-HT ile arter seritlerinde olusturulan kasilma yaniti Gzerindeki gevsetici etkisi
ve 5) Kimilatif EGb-761'in L-NAME ve indometazin ile inkiibasyonu sonrasi 5-HT ile arter seritlerinde
olusturulan kasilma yaniti Gzerindeki gevsetici etkisi.
Bulgular: Kumilatif EGb-761, 5-HT kaynakli kasilma cevaplarinda konsantrasyona bagli gevseme
'Necmetin Erbakan University, Institute of olusturdu (p<0.05). L-NAME, EGb-761'in tim konsantrasyonlarinda 5-HT kasilmalari tizerinde olusturdugu

Health Sciences, Konya, Turkey gevseme yanitlarini énemli 6lgide azaltti (p<0.05). L-NAME, EGb-761'in dluslk konsantrasyonlarinda
*Necmetin Erbakan University, Meram olusturdugu gevseme yanitlarini ise tamamen inhibe etti. Indometazin ise bu yanitlari daha yiksek EGb-
Faculty of Medicine, Department of Medical 761 konsantrasyonlarinda anlamli sekilde inhibe etti (p<0.05). L-NAME + indometazin, tim EGb-761
Pharmacology, Konya, Turkey konsantrasyonlarinin olusturdugu yanitlari anlamlh sekilde inhibe etti (p<0.05). L-NAME ve indometazinin

birlikte uygulanmasi, gevseme yanitlarinda belirli EGb-761 konsantrasyonlarinda tek basina L-NAME ve
indometazinden daha glgli bir inhibisyon ile sonuglandi.
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Gelis Tarihi/Received: 1 June 2020 Abstract

Kabul Tarihi/Accepted: 7 November 2020 Aim: This in vitro study assesses the vascular effects of EGb-761 on the isolated human umbilical artery
and the role of nitric oxide (NO) and prostaglandins in these effects.
Materials and Methods: Human umbilical artery strips were suspended in organ baths containing Krebs-
Henseleit solution. Isometric vasoactive changes to the applied agents were recorded. Procedures were
conducted in different groups of strips (n=9); 1) Effect of cumulative EGb-761 on the basal tonus of the
artery. 2) The relaxant effect of cumulative EGb-761 on contraction elicited by 10-6 M 5-HT. 3) Effect of
L-NAME incubation on the relaxant effect of cumulative EGb-761 on contraction elicited by 5-HT. 4) Effect
of indomethacin incubation on the relaxant effect of cumulative EGb-761 on contraction elicited by 5-HT.
5) Combined effect of L-NAME and indomethacin incubation on the relaxant effect of cumulative EGb-761
on contraction elicited by 5-HT.
Results: Cumulative EGb-761 generated concentration-dependent relaxation in 5-HT induced contraction
(p<0.05). L-NAME significantly reduced the relaxation responses at all concentrations of EGb-761 on 5-HT
induced contractions (p<0.05). L-NAME completely inhibited relaxation responses of low concentrations
of EGb-76. Indomethacin significantly inhibited these responses at higher concentrations of EGb-761
(p<0.05). L-NAME + indomethacin resulted in significant inhibition of relaxation responses with all
concentrations of EGb-761 (p<0.05).
Conclusions: Cumulative application of EGb-761 in human umbilical artery strips precontracted with
5-HT generates significant concentration-dependent relaxation. NO and prostaglandins are involved in the
mechanism of vasodilatation with varying potentials depending on the EGb-761 concentration.
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INTRODUCTION

Ginkgo biloba is one of the oldest living plant
species (1). It is a perennial deciduous tree with bright
yellow, two-lobed open and fan-shaped leaves. Ginkgo
Biloba leaves and seeds contain many flavonoids and
terpenoids used in traditional Chinese medicine for
over 5,000 years to treat various illnesses, including
asthma, cough, and enuresis. (2). Commercially
available extract of the Ginkgo biloba tree (EGb-761)
is a standardized mixture that contains flavonoids and
terpenoids (3,4). Currently, Ginkgo biloba leaf extracts
(GBE) are sold in many countries in the form of film-
coated tablets, oral fluids, and injectable solutions (5).
GBE has protective effects on the vascular system
due to its ability to scavenge free radicals, inhibit
platelet aggregation and inflammation. Furthermore,
because of those vasodilatory, antioxidant, and anti-
platelet properties as mentioned above, GBE is used
to treat ischemic cerebral stroke, Alzheimer’s disease,
and peripheral vascular diseases (6).

Previous studies show that GBE induces
endothelium-dependent vasorelaxation in rat and
rabbit aorta and porcine basilar arteries (7-11).
However, little information exists regarding the effects
of EGb—761 on human fetal and umbilical circulation.
Umbilical blood flow is vital for the development of
the fetus during pregnancy. It is not innervated;
hence umbilical-placental circulation is regulated by
the vascular smooth muscle and is controlled solely
by the balance between the vasoactive substances
that regulate the contractile process (12). Therefore,
the direct effects of vasoactive agents on umbilical
vessels are crucial for umbilical blood flow. This
study was designed to investigate the in vitro effects
of Ginkgo biloba extract, EGb-761 on the human
umbilical artery's basal tonus and contractions elicited
by an endogenous vasoconstrictor, serotonin (5-HT).
The study also assesses the role of nitric oxide (NO)
and prostaglandins in these effects.

MATERIALS AND METHODS

The University Human Ethics Committee approved
this study (2019/1738). All umbilical cords used in
the experiments were remnant tissues, which would
have otherwise discarded. With maternal consent,
human umbilical cords were collected from healthy
full-term normal deliveries. The umbilical cords were
transferred to the laboratory in cold Krebs-Henseleit
solution (KHS). The umbilical arteries were isolated
from surrounding tissues in warm KHS. After being
isolated, artery segments were cut into spiral-shaped
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strips about 2-3 mm wide and 15 mm long. The strips
were suspended between two stainless steel hooks
in 10 ml isolated organ baths containing KHS solution
maintained at 37°C, which was continuously gassed
with a mixture of 95% O, - 5% CO,, as described
previously (13). In the beginning, the strips were
stretched to an initial resting tension of 1 g and allowed
to equilibrate for 60 min in KHS, which was changed
every 15 minutes before administering vasoactive
drugs.

After the resting period, the following experimental
procedures were performed in different groups (n=9),
and the vasoactive responses of the applied agents
were recorded isometrically (Commat, Ankara,
Turkey) via a transducer (BIOPAC MP36, California
USA).

Experimental Procedures
1-Effects of EGb-761 on the basal tonus of
umbilical artery strips:

After receiving maximum contraction responses
(control) with 106 M 5-HT, the tissues were washed
and rested. Then concentration-response curves
were recorded with EGb-761 (50-500 pg/ml) added
cumulatively to the organ bath.
2-Effects of EGb-7610on contractions elicited by
5-HT:

Initially, the control contraction responses to 10¢ M
5-HT were obtained. After maximum contraction was
observed, the strips were subjected to cumulative
concentrations of EGb-761 (50-500 pg/ml), and
responses were recorded.
3-Effects of NO and prostaglandins on EGb-761
elicited relaxation responses:

L-NAME: After observing maximum contraction
responses in strips contracted with 10 M 5-HT, the
strips were incubated with a NO synthase (NOS)
inhibitor Nw-nitro-L-arginine methyl ester (L-NAME,
10 M) for 20 minutes before recording the cumulative
responses to EGb-761 (50-500 pg/ml).

Indomethacin: Cumulative responses to EGb-761
(50-500 pg/ml) on 10-6 M 5-HT elicited contractions
were recorded after the same incubation procedure
was repeated with the cyclooxygenase inhibitor
indomethacin (105 M).

L-NAME combined with indomethacin:
Cumulative responses to EGb-761 (50-500 pg/ml) on
10 M 5-HT elicited contractions were recorded after
the same incubation procedure was repeated with
L-NAME (10* M) combined with indomethacin (10
M)

Krebs-Henseleit solution was prepared in the
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Table 1. Effect of cumulative EGb-761 and the effect of incubation with L-NAME (10* M), indomethacin (10-5 M), and
L-NAME (10 M) + indomethacin (10 M) incubation on cumulative EGb-761 elicited relaxation on the contraction responses
of 10-6 M 5-HT on the human umbilical artery. Results are the percentage (%) of contraction responses of 5-HT elicited
contraction (control contraction). *p<0.05 compared to control contraction, $p<0.05 compared to EGb-761 induced relaxation

responses.
The cumulative concentration of EGb-761
50ug 100pg 200ug 300ug 500ug
EGb-761 97.67+0.81* 95.25 + 1.39* 93.12 £+ 1.22* 89.45 + 1.94* 84.45 + 3.57*
L-NAME + EGb-761 100.0 + 0.47%f 98.66 +1.22% 96.99 + 1,70*1 95.46 + 1.96*f 93.05 +2.50*%
Indomethacin + EGb-761 98.15 + 0.70* 96.70 £+1.13* 95.25 + 2.20*f 93.87 + 2.26*1 92.23 + 2.70*%
L-NAME+ Indomethacin + EGb-761 100.0 + 0.55% 99.70 + 0.71% 98.37 £+ 0.961 97.24 + 1.08*f 95.96 + 1.31*¢

laboratory with compositions of [mM]: NaCl 119,
KCl 4.7, KH,PO, 1.2, CaCl, 1.5, MgSO, 1.2, NaHCO,
25.0, glucose 11, pH:7.4. Ginkgo biloba standardized
extract (EGb-761, Ginkobil ®) was purchased from
Ratiopharm GmbH (Germany). Serotonin (5-HT),
L-NAME, and indomethacin were purchased from
Sigma-Aldrich (St. Louis, MO, USA). The drugs used
were prepared with distilled water. Each dose was
added to the bath in 0.1 ml of volume.
Statistical analysis

The initial maximum contraction response elicited
by 106 M 5-HT was considered as control (100%).
In each experimental procedure, responses obtained
with cumulative doses of EGb-761 were calculated as a
percentage (%) of the maximum contraction response
received with 10 M 5-HT. For continuous numeric
data, arithmetic mean = standard deviation (SD) was
used to summarize all the normal distribution data.
Mixed effect models were used to compare different
groups and doses. Data were analyzed using SAS
University Edition 9.4. A p-value of less than 0.05 was
considered statistically significant.

RESULTS
5-HT elicited contractions showed no time-
dependent changes and were reproducible.

Results of the Experimental Procedures
1-Effects of EGb-761 on the basal tonus of
umbilical artery strips:

Cumulative EGb-761 (50-500 pg/ml) did not alter
the basal tone of the artery strips at any concentration
(P > 0.05).

2- Effects of EGb-761on contractions elicited by
5-HT:

Cumulative EGb-761 (50-500 pg/ml) generated
concentration-dependent relaxation responses after
obtaining maximum contraction response with 10°¢ M
5-HT in umbilical artery strips (P < 0.05) (Figures 1-4,
Table 1).

3- Effects of NO and prostaglandins on EGb-761
elicited relaxation responses:

L-NAME: Incubation with 104 M L-NAME
significantly reduced relaxation responses observed
with all concentrations of EGb-761 on 10® M 5-HT
induced contractions (P < 0.05). L-NAME completely
inhibited relaxation responses of low concentrations
(50-100 ug/ml) of EGb-761 (Figure 1,4, Table 1).

Indomethacin: Incubation with 10-5 M
indomethacin did not alter the relaxation responses
generated by lower concentrations of EGb-761(50-
100 pg/ml) on 10 M 5-HT induced contractions (P
> 0.05), while significantly inhibited these responses

Table 2. Comparison of the effects of incubation with L-NAME (10-4 M) + indomethacin (10-5 M) with the results of L-NAME
(10-4 M) or indomethacin (10-5 M) separately on relaxation responses elicited by cumulative EGb-761 on the precontracted
human umbilical artery. Results are the percentage (%) of contraction responses of 10-6 M 5-HT elicited contraction (control
contraction). *p<0.05 compared to indomethacin, £p<0.05 compared to L-NAME

The cumulative concentration of EGb-761

50pug 100ug 200ug 300ug 500ug
L-NAME + EGb-761 100.0 £ 0.47 98.66 £1.22 96.99 + 1,70 95.46 +1.96 93.05 £2.50
Indomethacin + EGb-761 98.15+0.70 96.70 £1.13 95.25+2.20 93.87+2.26 92.23+2.70
L-NAME+ Indomethacin + EGb-761 100.0 £ 0.55* 99.70 £ 0.71* 98.37 £ 0.96* 97.24 + 1.08* 95.96 + 1.31*}
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at higher concentrations (200-500 ug/ml) (P < 0.05)
(Figure 2,4, Table 1).

L-NAME combinedwithindomethacin:Incubation
with10* M L-NAME + 10-° M indomethacin resulted in
significant inhibition of relaxation responses with all
concentrations (50-500 pg/ml) of EGb-761 on 10°%M
5-HT induced contractions (P < 0.05). Furthermore,
relaxation responses of lower concentrations of EGb-
761 up to 200 g (50 - 100 and 200 ug) were inhibited

Figure 1. Comparison of the effect of cumulative EGb-
7610on the contraction responses of 10-6 M 5-HT on the
human umbilical artery and the effect of L-NAME incubation
on EGb-761 elicited relaxation. Data is presented as the % of
10-6 M 5-HT elicited control contraction. *p<0.05 compared
to 10-6 M 5-HT elicited control contraction (100%), ¥p<0.05
compared to EGb-761 induced relaxation responses.

Figure 2. Comparison of the effect of cumulative EGb-
7610n the contraction responses of 10-6 M 5-HT on the human
umbilical artery and the effect of indomethacin incubation on
EGb-761 elicited relaxation. Data is presented as the % of
10-6 M 5-HT elicited control contraction. *p<0.05 compared
to 10-6 M 5-HT elicited control contraction (100%), $p<0.05
compared to EGb-761 induced relaxation responses.
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completely (Figure 3,4, Table1). When the combined
effect of L-NAME + indomethacin incubation on
relaxation responses are compared with the results
of L-NAME and indomethacin separately, a stronger
inhibition on relaxation was observed at the highest
concentration (500 pg/mL) of EGb-761 for L-NAME
and all concentrations of EGb-761 (100-500 ug/ml) for
indomethacin. (P < 0.05) (Table 2). The comparison of
all cumulative responses of EGb-761(50-500 ug/ml)

Figure 3. Comparison of the effect of cumulative EGb-
7610n the contraction responses of 10-6 M 5-HT on the human
umbilical artery and the effect of L-NAME + indomethacin
incubation on EGb-761 elicited relaxation. Data is presented
as the % of 10-6 M 5-HT elicited control contraction. *p<0.05
compared to 10-6 M 5-HT elicited control contraction (100%),
Fp<0.05 compared to EGb-761 induced relaxation responses.

Figure 4. Comparison of all study groups' results with the
control contraction responses of 10-6 M 5-HT on the human
umbilical artery. Data is presented as the % of 10-6 M 5-HT
elicited control contraction. *p<0.05 compared to 10-6 M
5-HT elicited control contraction (100%).
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compared to contraction responses elicited with 10-6
M 5-HT in all study groups are shown in figure 4.

DISCUSSIONS

This study evaluates the vasoactive effects of
EGb-761, a standardized extract of Ginkgo biloba
in the isolated human umbilical artery. The results
show that EGb-761does not alter the arteries'
basal tone but elicits dose-dependent vasodilation
in umbilical artery strips precontracted with 5-HT.
NO synthase inhibitor, L-NAME, and prostaglandin
inhibitor, indomethacin, decrease the relaxation
responses to varying degrees depending on the
concentration of EGb-761. Umbilical blood flow
is crucial for the development and nutrition of the
fetus during pregnancy. Endogenous or exogenous
vasoconstrictor and vasodilator substances affecting
umbilical vessels provide regulation of umbilical-
placental circulation. Regulation of umbilical vessel
flow during pregnancy is achieved mainly by autocrine
mechanisms such as humoral vasoactive agents. The
endothelial layer of the umbilical vessel contributes
to the regulation of vascular smooth muscle tone
by producing local vasoconstrictor agents such as
endothelin-1 (ET-1) and thromboxane A, (TXA,),
as well as vasodilator agents such as prostacyclin
(PGL,), NO, and endothelium-derived hyperpolarizing
factor (EDHF) (12).

EGb-761 is one of the most widely used herbal
extracts worldwide. The composition of EGb-761
consists of 24% flavone glycosides (quercetin,
kaempferol, and isorhamnetin) and 6% terpene
lactones (2.8-3.4% ginkgolides A, B, and C, and 2.6-
3.2% bilobalide) (7). Itis widely consumed as a dietary
supplement for preventing and treating cardiovascular
diseases and cerebral vascular insufficiency (4,6,14).
EGb-761 has been reported to prevent ischemia-
induced oxidation, improve cerebral blood flow, and
antagonize the effect of platelet-activating factor. EGb-
761 has been suggested to provide cardiovascular
protection due to its antioxidant and anti-platelet
activities, improve hemodynamics, and have the
potential to reduce the overall cardiovascular disease
morbidity and mortality (4,6). Several studies with
isolated animal arteries have shown that EGb-761
can reduce vasospasm and induce endothelium-
dependent relaxation (8-10). All components of EGb-
761; both terpenoids and flavonoids contribute more
or less to vasodilation in rat aortic rings (15,16).
Delaflotte et al. investigated the effects of EGb-761
in the isolated rabbit aorta and found that the effect of
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EGb-761 was complicated because of the interactions
of the mixture's components. They concluded that
the relaxing effect of EGb-761 is partly mediated by
factorssuch as NO released from the endothelium (8).

In the present study, the cumulative application
of EGb-761on 5-HT elicited contraction resulted in
significant relaxation responses in all concentrations.
Blocking the endothelium mediated NO pathway with
L-NAME resulted in significantly reduced relaxation
responses to all concentrations of EGb-761 on
5-HT-induced contractions. Furthermore, complete
inhibition occurred at low concentrations (50-100 ug)
of EGb-761. These findings suggest that NO plays an
important role in relaxation responses of EGb-761 in
the umbilical artery. Our finding is in accordance with
Nishida and Satoh, which investigated the relaxant
effects of different components of EGb-761 in rat
aortic rings and found that the relaxation is mediated
by NO (15). Also, EGb-761 mediates the relaxation
effect of NO on rabbit aorta and porcine basilar artery
(10,11). EGb-761 has been shown to activate NO
synthesis by increasing Ca* in isolated rat aortic
vascular endothelial cells (9). EGb-761 stimulates
up-regulation and activation of eNOS protein in
endothelial cells, thus leading to enhanced production
of NO. Previous results suggest that EGb 761
exhibits dual effects concerning both transcriptional
and non-transcriptional activation of eNOS, including
activation of the protein kinase Akt and subsequent
eNOS phosphorylation. (17)

In rats, the effect of EGb-761 on blood pressure
has been studied, and EGb-761 has been reported
to reduce systolic blood pressure and increase NO
release significantly. It has also been shown that
regular daily intake of 120-240 mg, representing
the standard dose for effective treatment of EGb-
761, can increase NO production in vitro and in vivo
at concentrations likely to be achieved in the blood
(100 pg/ml) (17). Numerous studies have shown that
EGb-761 is a multifunctional antioxidant compound
that can effectively protect against oxidative stress
(14,18,19). Inischemic rats, NO production decreased
by 85% compared to rats that did not receive EGb-
761 extract (20). EGb-761 has been reported to
have free radical cleansing and anti-lipoperoxidation
effects that prevent degradation of both NO and PGl,
(21). It was shown that the vasodilator effects of most
flavonoids are, in part, mediated by the release of NO
and prostaglandins from the endothelium (22). Our
study, while the prostaglandin inhibitor indomethacin
did not alter the relaxation responses generated by
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lower concentrations of EGb-761 up to100 pg/mL,
showed significant inhibition in these responses at
higher concentrations (200-500 ug/ml) of EGB-761.
These findings suggest that at higher concentrations
of EGb-761, prostaglandins also contribute to the
relaxation responses generated by EGb-761.

While incubation of umbilical artery strips with
L-NAME and indomethacin combination resulted
in significant inhibition on the relaxation elicited by
all concentrations of EGb-761, this combination
completely inhibited the relaxation responses at lower
concentrations of EGb-761, up to 200 ug/mL (50 - 100
and 200 ug). Furthermore, at certain concentrations
of EGb-761, the co-administration of L-NAME and
Indomethacin resulted in a more potent inhibition
in the observed relaxation responses of EGb-761
than L-NAME and indomethacin alone. It has been
shown that COX-2-derived prostaglandins may play
a compensatory role as in atherosclerosis in patients
with decreased bioavailability of NO; when NO is
blocked, the remaining dilation is due to increased
PGl, synthesis (23). PGI, facilitates the release of NO
by the endothelial cells (24,25). The effect of PGI2
on the vascular smooth muscle increases indirectly
with NO (26). PGI, has been reported to show platelet
inhibitory effects synergistically with NO and to
inhibit adhesion of leukocytes and vascular smooth
muscle proliferation similar to NO (27). Vasodilatory
effects of different flavonoids, flavone, naringenin,
quercetin, and rutin, were studied in isolated rat
aorta. The addition of L-NAME or indomethacin to
tissues significantly weakened the inhibitory effects
of most flavonoids against phenylephrine-induced
contractions; indomethacin incubation significantly
reduced the relaxant effects of quercetin and flavone.
It was stated that inhibition of Ca*? flow and release of
Ca*?from intracellular stores are also involved in the
vasodilatory effect of flavonoids. (22). Another study
showed that vasodilation of EGb-761 extract and its
main component bilobalide on rat aortic rings is due
to inhibition of Ca*? current and NO release activation
and maybe partly due to inhibition of Ca*?-activated K+
current and PGI, release from the endothelium (15). It
has been suggested that the effects of Ginkgo biloba
on the cardiovascular system are partly mediated
through the ion channels (4). Pierre et al. studied the
effects of EGb-7610on sodium, potassium adenosine
triphosphate (Na* -K* -ATPase) activity in the mouse
brain, and found that when oral EGb-761was given
ten days before the ischemic event protected the Na*
-K* -ATPase activity and reduced lipid peroxidation
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(28).

EGb-761 is often used as a complementary therapy
in China and European countries to treat hypertension
(29). In some in vitro and in vivo studies, EGb-761
extract has been shown to have antihypertensive
efficacy and the potential to prevent cardiovascular
diseases (30-32). Studies have shown that EGb-761
extract partially reduces the damaged endothelium's
thrombogenic properties by inhibiting endothelial
activation and adhesion (4). Previous studies indicate
that high flavonoid intake has a protective effect on
cardiovascular diseases (33). Also, terpenoids in
EGb-761 have different biological activities such as
peripheral vasoregulation, antagonism of the platelet-
activating factor receptor, neuroprotective properties,
and membrane damage prevention caused by free
radicals (34). Flavonoids and their metabolites can
interact with neuronal receptors and modulate gene
and protein expression that controls kinase signaling
pathways, transcription factors, and memory and
learning processes in the hippocampus (35). It can
also improve cerebrovascular blood flow and synaptic
plasticity, resulting in improved memory and learning
and cognitive functions. It has been claimed that
some natural flavonoids protect the loss of immune
cell function (36). Also, there are related studies which
show that flavonoids cause a reduction particularly in
TNF-a (tumor necrosis factor-a), IL-13 (interleukin-
1B8), prostaglandin E2 and NFkB (nuclear factor
kappa-B) signaling through reducing inflammatory
cytokine production (37).

As stated above, the interaction between EGb-761
and the vascular endothelium is complex, and there is
no consensus on the mechanisms of the vasoactive
effects that GBE promotes in vascular tissues of
various species. Inthis study, we investigated the direct
vasoactive effects of Ginkgo Biloba extract EGb-761,
one of the most widely used herbal remedies in the
world, on the umbilical artery and the possible roles of
NO and prostaglandins in these effects. In conclusion,
EGb-761 does not affect the basal tone of the human
umbilical artery. The cumulative application of EGb-
761 in human umbilical artery strips precontracted
with  5-HT generates significant concentration-
dependent relaxation in vascular smooth muscle. NO
and prostaglandins are involved in the mechanism
of vasodilatation with varying potentials depending
on the EGb-761 concentration. Prostaglandins also
create synergy with NO in these responses. Further
research is needed to elucidate the effects of EGb-
761 on contractions of different vasoconstrictor
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agents and the involved mechanisms.
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