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In Vitro Anti-Bacterial Activities of
Ankaferd Medicinal Plant Extract

Ankaferd Tibbi Bitki Ekstresinin In Vitro
Antibakteriyel Aktiviteleri

ABSTRACT Objective: The medicinal value of plants lies in some chemical substrates that pro-
duce a definitive physiological action on the human body. Ankaferd comprises a standardized
mixture of the plants Thymus vulgaris, Glycyrrhiza glabra, Vitis vinifera, Alpinia officinarum
and Urtica dioica. The aim of this study was to assess the in vitro antimicrobial activities of
Ankaferd medicinal plant extract. Material and Methods: The antimicrobial activity assay was
performed by agar well diffusion to assess the antagonistic activity of Ankaferd against 26 indi-
cator strains including human pathogens and food spoiling gram-negative and gram-positive
bacteria. Results: Ankaferd was active against all bacteria tested while nisin, the only commer-
cial bacteriocin for food preservation, was inactive against gram-negative indicator strains. Be-
sides a high inhibitory activity against gram-positive and gram-negative bacteria, including
human pathogens and food spoiling bacteria, Ankaferd was more stable than nisin in different
heat and enzyme treatments. Conclusion: Antibacterial activity of Ankaferd can be extended to
extreme environmental conditions such as the potential use of the preparation for the treatment
of infectious diseases and preservation of different type foods from food-born pathogens or fo-
od spoiling bacteria. The demonstration of the anti-infective properties of Ankaferd adds a new
value to its haemostatic effect in the healing of infected hemorrhagic wounds, as well as opening
new avenues for its potential use for anti-infective actions and food preservation.
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OZET Amag: Bitkilerin tip alanindaki énemleri baz1 kimyasal substratlarin insan viicudunda ya-
rattig1 6nemli fizyolojik etkilere dayanmaktadir. Ankaferd; Thymus vulgaris, Glycyrrhiza glabra, Vi-
tis vinifera, Alpinia officinarum ve Urtica dioica bitkilerinin belirli 6l¢iilerde karisgimlarini ihtiva
etmektedir. Calismanin amaci Ankaferd tibbi bitki ekstresinin in vitro antimikrobiyel aktivitesinin
belirlenmesidir. Gere¢ ve Yontemler: Antimikrobiyal aktivite aragtirmalari; arasinda insan pato-
jenleri ve gida bozulma etmeni gram-negatif ve gram-pozitif bakterilerin de bulundugu 26 endika-
tor kokene karg1 agar kuyu diffiizyonu yéntemi kullanilarak gergeklestirilmistir. Bulgular: Ticari
olarak kullanimina izin verilen tek bakteriyosin olan nisin gram-negatif endikator kékenlere kar-
s1 etkili olmaz iken, Ankaferd’in test edilen tiim bakterilere kars: etkinlik gosterdigi belirlenmistir.
Aralarinda insan patojeni ve gida bozulma etmeni bakterilerin de bulundugu gram-pozitif ve gram-
negatif bakterilere karg1 yiiksek inhibisyon aktivitesi gostermesinin yam sira, Ankaferd farkh si-
caklik ve enzim muameleleri sonucunda nisinden daha dayanikli bulunmustur. Sonug: Ankaferd’in
antibakteriyel aktivitesinden, enfeksiyon hastaliklarinin tedavisinde preparat olarak ve gida kaynak-
11 patojenlerden ya da gida bozulmasina neden olan bakterilerden gidalarin korunmas: gibi pek ¢ok
genis cevresel kosullarda yararlanilabilir. Ankaferd’in anti-enfektif 6zelliklerinin belirlenmesi, en-
fekte olmus hemorajik yaralara hemostatik etkilerine yeni degerler kazandiracag gibi, gida korun-
masinda ve anti-enfektif etkilerinde de yeni agilimlar olusturacaktir.

Anahtar Kelimeler: Hemostaz; ilag-bitki etkilesimi; gram-negatif bakteriler; gram-pozitif bakteriler
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he use of plant extracts and phytochemicals,
Twith established antimicrobial properties,

could be of great significance in preventive
and/or therapeutic approaches. The most important
antimicrobial compounds of plants are alkoloids,
flavonoids, tannins and phenolic compounds.!*
The increasing prevalence of multi-drug resistant
strains of bacteria and the recent appearance of
strains with reduced susceptibility to antibiotics ra-
ised the specter of “untreatable” bacterial infecti-
ons and adds urgency to the search for new
infection-fighting strategies.>® In contrast to syn-
thetic drugs, antimicrobials of plant origin usually
are not associated with many side effects and have
an enormous anti-infective potential in numerous

infectious diseases.>”®

Ankaferd is a unique folkloric medicinal plant
extract, which has historically been used in Turk-
ish traditional medicine as a haemostatic agent.
Ankaferd comprises a standardized mixture of the
plants Thymus vulgaris, Glycyrrhiza glabra, Vitis
vinifera, Alpinia officinarum and Urtica dioica. The
basic mechanism of action of the pharmacological
preparation of Ankaferd Blood Stopper® is the for-
mation of an encapsulated protein network that
provides focal points for erythrocyte aggregation.
Exposure to Ankaferd seems to provide a tissue
oxygenation as well as a physiological haemostatic
process without affecting any individual clotting
factor.’ The aim of this study was to assess in vitro
the antimicrobial activities of Ankaferd medicinal
plant extract. Elucidation of the anti-infective pro-
perties of Ankaferd adds a new value to its hae-
mostatic effect in the healing of infected
hemorrhagic wounds, as well as opening new ave-
nues for its potential use for anti-infective actions
and food preservation.

I MATERIAL AND METHODS

BACTERIAL STRAINS

The bacteria used in this study were propagated
in appropriate media as indicated in Table 1. Bac-
terial stocks were stored at -80°C in their
respective broths supplemented with 30% glyc-
erol.
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ANTIMICROBIAL ACTIVITY ASSAY

The antimicrobial activity assay was performed by
agar well diffusion method.!® Nutrient agar was in-
oculated with the given microorganisms by sprea-
ding the bacterial inoculums on the media. Wells
were prepared in the plates with the help of a cork-
borer (0.85 cm) and 100 pL of the test compound
was introduced into the well. Standard nisin solu-
tion (Sigma, Deinsenhofen, Germany) (control)
was also run parallel in the same plate. The plates
were incubated overnight at appropriate incubati-
on temperatures for indicator strains. Microbial
growth was determined by measuring the diameter
of zone of inhibition.

THE EFFECT OF HEAT AND ENZYMES ON
MEDICINAL PLANT EXTRACT, ANKAFERD

The samples of Ankaferd (one vial of 100 mL) we-
re provided by Ankaferd Drug Inc., (Ankaferd pa-
tent number 2007-0-114485; Trend Teknoloji Ha(;
AS, Istanbul, Turkey, www.Ankaferd.com). To de-
termine the effect of heat on Ankaferd, test samp-
les were heated at 80°C, 90°C, 100°C and 121°C for
15 minutes. Ankaferd was also treated with the fol-
lowing enzymes at a final concentration of 1
mg.mL™: trypsin (pH 7.0, Sigma, Deinsenhofen,
Germany), a-chymotrypsin (pH 7.0, Sigma), pro-
teinase K (pH 7.0, Sigma), pepsin (pH 30, Merck,
Darmstardt, Germany), a-amylase (pH 7.0, Sigma),
lipase (pH 7.0, Sigma), catalase (pH 7.0, Sigma) and
lysozyme (pH 7.0, Sigma). Following incubation at
37°C for 2 h, enzyme activity was terminated by
heating at 100°C for 5 min. Untreated samples we-
re used as controls. The inhibitory activities of tre-
ated and untreated samples were determined by
the critical dilution method, using Micrococcus Iu-
teus NCIMB8166 as indicator.'!

I RESULTS AND DISCUSSION

ANTAGONISTIC ACTIVITY

Well diffusion assay was performed to assess the
antagonistic activity of Ankaferd against 26 indica-
tor strains including human pathogens and food
spoiling, gram-negative and gram-positive bacteri-
a. The folkloric medicinal extract, Ankaferd was
active against all bacteria tested while nisin, the
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TABLE 1: Inhibitory spectrum of Ankaferd medicinal plant extract.

Indicator strain Inhibitory activity* Source** Media***
Ankaferd Nisin (1000 IU/mL)

Lactococcus lactis subsp. lactis ATCC7962 (nisin producer) ++ - NHL M17
30°C 18 h

Micrococcus luteus NCIMB8166 +++ +H+ AUFF NB
(30°C 18 h)

Bifidobacter longum CHL21 +H+ ++ NHL MRS
(87°C 18 h)

Lactobacillus plantarum LMG2003 ++ ++ NHL MRS
(37°C 18 h)

Enterococcus faecium ++ ++ AUFF MRS
(37°C 18 h)

Staphylococcus aureus ATCC6538 +++ ++ NHL NB
(37°C 18 h)

Clostridium tyrobutyricum ++H+ ++ NHL RCM
(30°C 18 h)

Bacillus subtilis 12 ++ 4+ NHL NB
(37°C 18 h)

Bacillus cereus LMG2732 ++ +++ NHL NB
(30°C 18 h)

Pseudomonas aeruginosa ATCC15442 ++H+ - NHL NB
(37°C 18 h)

Salmonella enterica typhimurium +++ - NHL LB
(37°C 18 h)

Pediococcus pentosaceus LMG2001 ++ ++ NHL MRS
(87°C 18 h)

Listeria monocytogenes ATCC15313 ++ +++ NHL NB
(30°C 18 h)

*-, no inhibition zone; ++, 5 mm < inhibition zone < 10 mm, +++, > 10 mm inhibition zone,
** NHL, Agricultural University of Norway, As, Norway; AUFF; Faculty of Science, University of Ankara, Ankara, Turkey,
**MRS: de Man-Rogosa-Sharpe; LB: Luria-Bertani; NB: Nutrient broth, RCM: Reinforced clostridial medium (Merck, Damstardt, Germany). All bacteria were grown aerobically except obligate anaerobic Clostridium strains.

S
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a high inhibitory activity for both gram-negative
and gram-positive bacteria. This unique property
of the Ankaferd medicinal plant extract pointed out
its antimicrobial potential as a drug and foods addi-

tive.

FIGURE 1: Inhibition zones of Ankaferd against Salmonella enterica Typhimurium.
[D: Non diluted Ankaferd plant extract (+++), N: Nisin (control), 1/10: Dilution rate of
Ankaferd plant extract (+)].

TABLE 2: Effect of enzymes and heat treatment on the
Ankaferd medicinal plant extract.
Treatment Inhibitory activity*
Ankaferd  Nisin (1000 IU/mL) FIGURE 2: Inhibition zones of Ankaferd against Micrococcus luteus
Enzymes NCIMB8166 after treatment of 15 min at 121°C.
Trypsin (Sigma, No. T8658) e e [15 min: Heat treatment time of Ankaferd plant extract (15 min, +++), 1/10: Dilution rate
a-chymotrypsin (Sigma, No. C-6423) .t i of Ankaferd plant extract (+), K: Heat untreated Ankaferd plant extract (control, +++)].
Proteinaz K (Sigma, No. P-6390) +4+4 -
Pepsin (Merck, No. 7147) +4++ 4+
a-amylase (Sigma, typ VII A) +H+ .
Lipase (Sigma, No. L17714) +H+ .
Catalase (Sigma, No. C-10) +H+ +H+
Lysozyme (Sigma, No. L7651) +H+ .
Heat
15 min at 80°C +H+ +++
15 min at 90°C +H+ +++
15 min at 100°C +H+ ++
15 min at 121°C +H+ +

* Inhibitory activity was determined by using the indicator strain Micrococcus luteus
NCIMB8166.

only commercial bacteriocin for food preservation,
was inactive against gram-negative indicator stra-
ins (Table 1, Figure 1).

FIGURE 3: Inhibition zones of Ankaferd against Micrococcus luteus
) o NCIMB8166 after proteinase K treatment.
ceptible to the medicinal plant extracts as compa- [PriK: Proteinase K treated Ankaferd plant extract (+++), 1/10: Dilution rate of Ankaferd

red to gram—negative bacteria.!?>!3 Ankaferd showed plant extract (+), K: Proteinase K untreated Ankaferd plant extract (control, +++)].

Gram-positive bacterial strains were more sus-

Turkiye Klinikleri ] Med Sci 2009;29(2) 413
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EFFECT OF HEAT AND ENZYMES ON ANKAFERD

The enzymatic activity and heat stability of the
Ankaferd compared to that of nisin was used an ex-
perimental control. The Ankaferd medicinal extract,
was heat stable and was not affected by any enzymes
tested whereas control bacteriocin nisin activity was
completely lost after a-chymotrypsin and proteina-
se K treatment (Table 2, Figure 2, 3).

In addition to a broad-spectrum activity aga-
inst gram-positive and gram-negative bacteria, in-
cluding human pathogens and food spoiling
bacteria, Ankaferd was more stable than nisin
against various heat and enzyme treatments. The
results presented here showed that the antibacteri-
al activity of Ankaferd could be adapted to extre-
me environmental conditions such as potential use
of the preparation for treatment of infectious dise-
ases and preservation of different types of food
from food-born pathogens or food spoiling bacteri-
a. When added to plasma or serum, Ankaferd in-
duces very rapid formation of a protein network
and erythrocyte aggregation.’ Sequelae of severe
infection and sepsis may cause accelerated clearan-
ce of erythrocytes from circulating blood and the
exposure of erythrocytes to pathogens can induce
eryptosis.'* Furthermore, alterations in red blood
cell function can contribute to pathological chan-
ges in microcirculatory blood flow and cellular
dysoxia in sepsis.”” In a recent study, the haemos-
tatic mechanism-of-action of the Ankaferd Blood
Stopper®, was investigated.” Ankaferd stimulated
the formation of an encapsulated protein network
that provided focal points for erythrocyte aggrega-
tion.? Since infection and bleeding coexist in a va-
riety of disorders,'¢!® Ankaferd has the therapeutic
potential to be used for the management of hae-
morrhage in these difficult clinical conditions. Ha-
emostatic process and bacterial infections have
significant cross talks regarding biological basis'®%
and clinical grounds.?*?® Our present results indi-
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cated that future studies on Ankaferd should focus
on not only the haemostatic actions but also on an-
ti-infective properties of this unique medicinal
plant extract in health and disease. There are pre-
liminary evidences supporting this hypotheses such
as successful endoscopic application of Ankaferd in
upper gastrointestinal bleeding,”” and mediastinal
bleedings after coronary artery bypass graft opera-
tions in cardiac surgery.”® Ankaferd Blood Stopper
provides a therapeutic potential for the manage-
ment of patients with deficient primary hemostasis
in clinical medicine with its in vivo hemostatic ac-
tions. Ankaferd promotes the very rapid (< 1 sec-
ond) formation of a specific protein network which
acts as an anchor for vital erythrocyte aggregation,
covering the classical clotting cascade.’ Phase I stu-
dies are completed and Ankaferd is currently be-
ing studied in the treatment of Kirim-Kongo
hemorrhagic fever with promising preliminary re-
sults, based on its anti-infective and hemostatic ef-
ficacy®3® even with defective platelets and/or
coagulation factors. Very recently, Tasdelen-Figgin
et al assessed the in vitro antimicrobial activity of
Ankaferd on 102 clinical isolates of gram-negative
and gram-positive bacteria and four standard stra-
ins, including MRSA ATCC 43300, MSSA ATCC
25923, P. aeruginosa ATCC 27853 and E. coli
ATCC 35218. ABS was significantly active against
all bacteria investigated in their study.’! The ef-
fects of Ankaferd protein library on vascular en-
dothelium,*? blood cells, angiogenesis, cellular
proliferation, vascular dynamics and cellular medi-
ators are currently being investigated to determi-
ne its potential role in many pathological states,
including neoplastic disorders, infectious diseases,
inflammation, premature aging, and atherosclero-
sis.

CONFLICT OF INTEREST

Ankaferd is a traditional folkloric medicinal plant
extract that has been developed by HC Firat.
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