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ABSTRACT

In this study, the antimicrobial effect of water, alcohol, choloroform extracts of
aloe vera and nerium oleander were investigated on ten different strains of bacteria
and yeast. Aloe vera has an antimicrobial effect more than nerium oleander.
Xanthine oxidase activity of both control tissue and liver tissue treated with
cyclosporin and then, the effect of aloe vera and nerium oleander on this enzyme
activity were investigated. Xanthine oxidase activity in control liver tissue was
decreased by aloe vera whereas nerium oleander was slightly increased it. It was
shown that xanthine oxidase activity in liver tissue was inhibited by cyclosporine
but, the inhibition was not prevented by aloe vera and nerium oleander.

Key Words: Aloe vera, nerium oleander, antimicrobial activity, xanthine oxidase,
cyclosporine.

ALOE VERA VE NERiUM OLEANDER’IN BAZI MiKROORGANIZMALARA
KARSI ANTIMIKROBIYAL AKTiVITELERININ ARASTIRILMASI VE BU
BITKILERIN SIKLOSPORINLI KARACIGER DOKUSUNDAKI KSANTIN

OKSIDAZ ENZIiM AKTIiVITESINE ETKILERININ INCELENMESI

OZET

Bu ¢alismada aloevera ve nerium oleander bitkilerinin alkol, su ve kloroform
fazlarina alman tirtinlerinin 8 farkli bakteri ve 2 maya olmak {izere 10
mikroorganizmaya kars1 antimikrobiyal aktiviteleri arastirildi. Aloe vera’nin
nerium oleandere gore daha fazla antimikrobiyal aktivite gosterdigi goriildii.
Kontrol ve siklosporinli karaciger dokularindaki ksantin oksidaz enzim aktivitesi
arastirildi ve aloe vera ile nerium oleander’in bu enzim aktivitesine etkisi
incelendi. Kontrol karaciger dokusundaki ksantin oksidaz enzim aktivitesini aloe
veranin azalttig1, nerium oleanderin ise az oranda artirdig1 gézlendi. Siklosporinin
karaciger dokusundaki ksantin oksidaz enzim aktivitesini inhibe ettigi ve aloe vera
ile nerium oleander’in bu inhibisyonu kaldiramadig1 goriildii.

Anahtar Kelimeler: Aloe vera, nerium oleander, antimikrobiyal aktivite, ksantin

oksidaz, siklosporin

1. GIRIS

Giliniimiizde ¢esitli kimyasal maddeler koruma ve
tedavi amagl olarak kullanilmaktadir. Gida endiistrisinde,
yiyeceklerin giivenirliligini saglamak ve artirmak icin

kimyasal maddelerin kullanimi  olduk¢a yaygindir.
Kimyasal koruma, kimyasal bilesiklerin,
mikroorganizmalart  yok etme yetenegi  olarak
tanimlanabilir.

Mikroorganizmalarin hiicumuna karsi bazi besinlerin
de dogal olarak antimikrobiyal aktivite gdsteren maddeler
icerdigi, Ornegin bazi baharatlarin &jenol, sinnamik
aldehit, sogan ve sarimsagin allicin ve alliin gibi maddeler
icerdigi bilinmektedir. Bu maddeler mikroorganizmalara

1. INTRODUCTION

Recently, various chemicals are used for treatment and
protection against some diseases. The use of chemicals to
enhance the safety many foods are common at the food
industries. Chemical preservatives can be describe in their
ability to kill microorganisms.

Some foods contain naturally occuring substances
showing antimicrobial activity. Some spices are known to
contain ojenol, sinnamic aldehyde, allicin in garlic and
alliin in anion. This substances can be use for protection
against microorganisms (1).

There are some studies concern with antimicrobial and
biological activity of various organic and inorganic
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kars1 direng gosterdigi ve tedavi amagh kullanilabilecegi
yapilan arastirmalarda goriilmektedir (1).

Literatiirlerde sentezlenmis cesitli organik ve inorganik
maddelere ait antimikrobiyal etki ve biyolojik aktivite ile
ilgili galigmalar mevcuttur (2,3). Yapilan arastirmalarda
laboratuvarlarda sentezlenen bazi ilaglarin yerine dogal
bitkilerin kullanilabilecegi c¢alismalarinin  hizla arttig1
goriilmiistir (4,5). Bu disiinceden yola ¢ikarak halk
arasinda aloe vera ve zakkum olarak bilinen bitkilerin
antimikrobiyal aktiviteleri merak edilerek incelenmek
istendi.

Zambakgiller (4Apocynaceae) familyasindan olan
zakkum  (lat.  Nerium  oleander), batida, giiney
Portekiz’den baslayarak biitiin Akdeniz sahilleri boyunca
Suriye’de, Bati ve Giiney Anadolu’nun dere yataklarinda
yetigir. Diisiik dozlarda kalp kuvvetlendirici olarak
kullanilir, idrar soktiiriicii o6zelligi vardir (6). Yazin
ciceklenen ve uzun bir ¢iceklenme devresine sahip olan
zakkumun meyvesi bakla seklindedir. Zehirli oldugundan
insan ve hayvanlar igin tehlikelidir, siis bitkisi olarak
saksilarda da yetistirilir.

Aloe vera olarak bilinen bitkinin diinyada 275’in
tizerinde tirii vardir. Bunlardan 4 tiirii ticari olarak
kullanilmaktadir. Aloe vera ismi Latin kokenlidir ve
“gercek Aloe” anlamimi tasir. Bu ismin verilmesinin
nedeni ise insan sagligi icin en faydali tip olmasidir.
Gliniimiizde bu bitki Hindistan, Cin, Glineyorta Amerika,
Karayipler, Ispanya, Meksika ve kismen Teksas ve
Florida’da yetistirilmektedir. Aloe vera, epitel hiicrelerin
¢ogalmasini hizlandirir, bagisiklik sistemini diizenler,
antibakteriyel ve antiviral ozellikler gosterir, agr1 kesici
ve ates digiriici etki gosterir, depresyon, uyku
bozukluklarini giderir, antioksidant etki gosterir (7).

Ksantin oksidaz enzimi (E.C.1.1.3.22)
oksidorediiktazlar sinifina giren ve Mo igeren  bir
flavoproteindir. Ksantin oksidaz enzimi hipoksantinin
ksantine, ksantinin ise {rik aside yiikseltgenmesi
reaksiyonunu katalizler (8,9).

O, + H,0 — Ksantin + H,0,
0, + H,0 — Urikasit + H,0,

Hipoksantin +
Ksantin +

Ksantin oksidaz enzimi daha ¢ok tipta ve gida
endiistrisinde  kullanilir.  Ksantin  oksidazin  tiptaki
uygulamalarinda enzim aktivitesindeki artigtan
yararlanilir. Gut hastaliinin  teshis ve tedavisi bu
uygulamalardan  biridir. Ksantin = oksidazin  gida
endiistrisinde de kullammui vardir. Immobilize ksantin
oksidaz igeren sensorlerden balik tazeligi teshisinde
faydalanilmaktadir .Caligmanin esas1 balik etindeki
niikleotitlerin bozunmasina dayanir. Bu bozunma balik
tazeligi tayininde belirte¢ gorevi goriir (10-12).

Siklosporin, organ naklinde doku uyumunun
saglanmasinda yaygin olarak kullanmilan bir ilagtir (13).
Ayni zamanda immun hastaliklari, nefrit sendromu ve
iltihabik hastaliklarin tedavisinde de kullanilmaktadir (14).

Bu ¢galismada, nerium oleander ve aloe vera bitkilerinin
bazi mikroorganizmalara karst antimikrobiyal aktiviteleri
arastirildi.  Ayrica  siklosporin  yedirilmis  sicanlarin
karaciger dokularinda ksantin oksidaz aktivitesi tayin

substances in the publications (2,3). According to the
some researchs, it was shown that the use of herbal drugs
were increased instead of synthesized some drugs (4,5).
Therefore, in the study, it was investigated antimicrobial
activity in plants known as aloe vera and nerium oleander.

Nerium oleander is family Apocynaceae. It grows in
Mediterranion region, Syria, South and West Anatolian. It
is used at low doses for cardiovascular diseaes and as
diuretics (6). It is dagerous for human and animal to be
poisonous. Also it grows as indoor plant.

Aloe vera has almost 275 species. Also four species use
commercialy. Aloe vera is in the latin language word. The
plant is commonly known as “true aloe” word. Because,
this plant can provide many useful human healty. Aloe
vera is brought up China, South America, Spain, Mexica,
India, Texas and Florida. This plant speeds up production
epitelyal cell. In addition, the plant possess antimicrobial,
antiviral and antioxidant activity and orders immune
system feature. Beside, it has anolgesic and antidepresant
feature (7).

Xanthine oxidase (E.C.1.1.3.22) being a class of
oxidoreductase has a flavoprotein containing Mo.
Xanthine oxidase is an enzyme which can catalyze the
oxidation of hypoxanthine and xanthine to uric acid (8,9).

Hypoxanthine + O, + H,O — Xanthine + H,0,
Xanthine + O, + H,O — uric acid + H,0,

Xanthine oxidase is used more in medicine and food
industries than others.Increasing the activity of xanthine
oxidase causes gut disease. Xanthine oxidase has
considerable importance for the quality control of fish
products in food industries. The base on these works are
on the nucleotide degradation in fish meat as an indicator
of fish freshness (10-12).

Cyclosporin is an immunosupressive drug widely used
to prevent rejection of solid organ transplantation (13) and
in the treatment of several autoimmune diseases, nefrite
sendrome, antiinflametuar diseases (14).

In this study, it was investigated antimicrobial effect
against some microorganisms of nerium oleander and aloe
vera plants. Furthermore xanthine oxidase was determined
in liver tissue of rat. The effect of nerium oleander and
aloe vera on xanthine oxidase activity was investigated.
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edildi ve aloe vera ile nerium oleanderin bu enzim
aktivitesine etkileri incelendi.

2.MATERYAL ve METOT

2.1.Kimyasal Maddeler ve Cihazlar

Mueller Hinton Agar Merck, YEPD Agar ve ksantin
Sigma’dan, Nutrient Broth ve YEPD Broth Difco’dan,
mikroorganizma suslari ise Gazi Universitesi Fen-
Edebiyat Fakiiltesi Biyoloji Boliimii Mikrobiyoloji
laboratuvarindan temin edildi. Spektrofotometrik d¢iimler
icin Jenway 6105 UV-Vis spektrofotometre kullanildi.

2.2.Antimikrobiyal Etki

Nerium oleander ve aloe vera bitkilerinin
antimikrobiyal aktiviteleri alkol, su ve kloroform olmak
iizere li¢ fazda incelendi. Bunun igin 10 g bitki alinarak
ayrt ayrt 50 mL alkol, su ve kloroformda bir siire
bekletildi ve siiziildii. Alinan ekstraklarda 8 bakteri ve 2
maya kullanilarak antimikrobiyal aktiviteler incelendi.
Antimikrobiyal aktivite tayininde agar diflizyon yontemi
kullanildi (15).

Bakteri suglari, Nutrient Broth'a (sivi besiyeri)
agilanarak 30,0 £ 1,0 °C de 24 saat siire ile inkiibe
edildikten sonra 15 mL besiyeri ortami basina 0,1 mL
kiiltir 6rneginden almnarak Mueller Hinton Agar (kati
besiyeri) ile karistirildi. Besiyeri yiizeyi biraz katilastiktan
sonra steril delgec ile kuyular agildi ve bu kuyulara bitki
ekstraktindan mikropipetle 0,05 mL konuldu.Tanik deneyi
i¢in de ayni islem uygulandi. Daha sonra petri kaplar1 4 °C
da 2 saat siireyle buzdolabinda bekletildi. Bu siire sonunda
petri kaplar1 buzdolabindan aliarak bakteri kiltiirii 35,0
£1,0 °C da 18-24 saat inkiibasyona birakildi. Inkiibasyon
sonunda kiiltiirler inkiibatérden alinarak aydinlik bir
ortamda milimetrik bir cetvelle inhibisyon zon cap1
olciildii.

Nutrient Broth’un igerigi: %1,0 (m/v)et 6ziiti, %1,0

(m/v) pepton, % 0,5 (m/v)sodyum kloriirdiir.

Mueller Hinton Agar’m igerigi: ( % 0,6 (m/v) et oziit,
% 1,75 (m/v) kazein hidrolizati, % 0,15 (m/v) nisasta, %
40 (m/v) agardir.

Maya hiicresi ise, YEPD ile agilanarak 25,0 + 1,° C de
48 saat siireyle inkiibe edildi. 15 mL besiyeri ortami
bagina 0.1 mL kiiltiir 6rnegi YEPD Agar ile karistirildi ve
yukarida anlatilan iglemlerin aynisi1 uygulandi. Maya
kiiltiirti 30,0 + 1,0 °C’da 70-72 saat inkiibasyona birakildi.
Inkiibasyon siiresi sonunda kiiltiirler aydimlik bir ortamda
milimetrik bir cetvelle inhibisyon bolgesinin ¢ap1 dl¢iildii.
Deneyler paralel dort calisma seklinde yapildi.

YEPD’nin igerigi: %10 (m/v) maya ekstrakti, %2,0
(m/v) pepton, %2,0 (m/v) dekstroz ,%3 (m/v) agardir.

2.2.Enzim Aktivitesinin Tayini

Enzim aktivitesi su fazina alman bitki ekstraklar
kullanilarak kontrol karaciger dokusu ve siklosporinli
karaciger dokularinda tayin edildi.

Enzim aktivitesi tayini, enzimatik reaksiyon sonunda
olusan {iirik asidin 293 nm’de absorbans vermesi esasina
dayanarak yapildi. 0,1 mL homojenize edilmis karaciger

2.MATERIAL and METHOD
2.1.Chemicals and Equipments

Mueller Hinton Agar and YEPD Agar, from Merck,
xanthine from Sigma and YEPD Broth from Difco were
obtained. Microorganisms strains were obtained
department of Biology, Faculty of Science, University of
Gazi. Jenway 6105 UV-VIS spectrophotometer equipment
was used for spectrophoetric method.

2.2.Antimicrobial Effect

Antimicrobial activity of alcohol, water and chloroform
extracts of aloe vera and nerium oleander plants was
investigated respectively. Then, it was investigated
antimicrobial activity on ten different strains of bacteria
and yeast cell. Antimicrobial tests were carried out
according to the agar diffiision method (15).

Bacterial strains were inoculated into nutrient broth and
incubated at 30,0 £ 1,0 °C for 24 h. In order to test, the
antimicrobial effects, plants 15 mL of Mueller Hinton
Agar were placed in petri dishes which were then
inoculated with strains of bacteria by taking 0.1 mL from
cell culture media. It was kept to solidify at room
temperature for a while and then holes were made on top
with a sterile stick. These holes were added 0.05 mL from
plant extracts. The some operations carried out for blank
tests. Then, bacterial cultures were incubated at 35,0 +1,0
°C for 18-24 h. At the end of incubation time, the
inhibition zones on the bacterial and yeast nutrient media
were measured.

Nutrient Broth Content: 1.0 %(m/v) beef extract, 1
%(m/v) peptone, 0.5 %(m/v) NaCl.

Mueller Hinton Agar content: 0.6 %(m/v) extract, 1.75
%(m/v) casein hydrolysate, 0.15 %(m/v) starch, 40
%(m/v) agar.

Yeast srains were incubated into YEPD and incubated
at 25,0 £ 1,° C for 48 h. In order to test the antimicrobial
effects of plants, 15 mL of YEPD agar were placed in
petri dishes which were then inoculated with strains of
bacteria by taking 0.ImL from cell culture media. The
same operations as mentioned above were repeated. Then,
yeast cultures were incubated at 30,0 & 1,0 °C for 70-72 h.
At the end of incubation time, the inhibition zones on the
bacterial and yeast nutrient media were measured.

YEPD content: 10 %(m/v) yeast extract, 2 %(m/v)
peptone, 2 %(m/v) dexstrose, 3 %(m/v) agar.

2.2.Determination of Xanthine Oxidase Activity

Xanthine oxidase activity was determined in the
control liver tissue and liver tissue treated with
cyclosporine by using water extract of the plants.

Xanthine  oxidase  activity was  determined
spectrometrically based on absorbance of uric acid at 293
nm. Tissue homogenate was incubated(0.1 mL) in 2.9 ml
of medium containing phosphate buffer (pH: 7., 5 mM)
and 0.1 mL 0.5 mM of xanthine. Also, mixtures were
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dokusu ve 0,1 mL(hicre iginde 0,5 M) ksantin
karigtirtldiktan sonra 2,8 mL fosfat tamponu (pH:7, 50
mM) ortaminda 25° C’da 1 saat beketildi ve 293 nm’de
tanik ¢ozeltiye karsi absorbansi dl¢tildii.

2.2.1.Nerium oleander ve Aloe vera’min enzim

aktivitesine etkisi

Su fazindan alinan bitki ekstraktlarindan ayri tiiplere
0,1 mL alind1 ve 0,L ml doku homojenizati ile muamele
edildi. Karisim 24 saat +4°C’da buzdolabinda bekletildi ve
enzim aktivitesi B6liim 2.2’de anlatildig: gibi belirlendi.

3.SONUC VE TARTISMA
3.1. Antimikrobiyal etki

Aloe vera ve nerium oleander bitkilerine ait su, alkol ve
kloroform fazlarmin antimikrobiyal 6zellikleri incelendi
ve sonuglari Cizelge 1 ve Cizelge 2’de verildi.

incubated at 25° C for 24 h and absorbance was
measured. With resultant clear supernatant, absorbance at
293 nm was measured against blank.

2.2.1.The Effect of Nerium oleander and Aloe vera on
Xanthine Oxidase Activity

0.1 mL tissue homogenate was treated with 0.1 mL
plants extract. Mixture was incubated for 24 h at 4°C.
Determination of xanthine oxidase activity carried out as
mentioned Chapter 2.2.

3. RESULT and DISCUSSION
3.1. Antimicrobial Effect

Antimicrobial activity of alcohol, water and chloroform
extracts of aloe vera and nerium oleander plants was
investigated and results were given Tablel and 2.

Table 1.Antimicrobial effect of alcohol, water and chloroform extracts of aloe vera on the pathogen microorganims
Cizelgel. Aloe vera’nin su, alkol ve kloroform fazlarinin hastalik yapici mikroorganizma-lar iizerine antimikrobiyal etkileri

Inhibition zone (mm) /Bakteri isimleri ve sus numaralari

Bakterial strains /Bakteri isimleri ve sus numaralari Water Alcohol extract Chloroform extract
extract /Su
/Alkol fazi /Kloroform fazi
faz1
Escherichia coli ATCC 11230 - 8 -
Micrococcus luteus NRLL B-4375 7 8 -
Bacillus cereus RSKK 863 - 15 -
Bacillus subtilis ATCC 6633 - 8 -
Psudomanas aeroginos ATCC 29212 - 6 -
Aeromonas hydrophila 106 9 9 -
Yersinia enterecolitice ATCC 1501 - 8 -
Stophylococcus aureus ATCC259231 10 17 -
Yeast strains /Maya isimleri ve sus numaralari
Candida albicans ATCC 10239 - - -
Sacchamoromyces cerevisiae TP-32 - - -

Table 2. Nerium Antimicrobial effect of alcohol, water and chloroform extracts of nerium oleander on the pathogen microorganims
Cizelge 2. Nerium oleander’in su, alkol ve kloroform fazlarinin hastalik yapici mikroorga-nizmalar {izerine antimikrobiyal etkileri

Inhibition zone (mm) Inhibisyon bélgesi capi (mm)

Bakterial strains Bakteri isimleri ve sus numaralari W?tert S Alcohol extract | Chloroform

::Z:'ac U | /Alkol faz extract/Kloroform fazi
Bacillus cereus RSKK 863 - 10 -
Psudomanas aeroginosa ATCC 29212 - 5 -

Aloe vera’ nin su fazi tirlinlerinde sadece Micrococcus
luteus, Aeromonas hydrophila ve Stophylococcus aureus
bakterilerine karsi antimikrobiyal aktivite goriiliirken,
alkol fazi iriinlerinin ¢alisilan 8 hastalik yapici bakteriye
kars1 antimikrobiyal etki gosterdigi gozlendi. Kloroform
faz1 fdriinlerinin bu bakterilere karsi antimikrobiyal
aktivitesinin olmadigi goriildi. Su, alkol ve kloroform
fazlarindan elde edilen driinlerin  kullanilan maya
hiicrelerine karsi hi¢ bir antimikrobiyal etki gostermedigi
gozlendi. Nerium oleander alkol fazi iiriinleri sadece
Bacillus cereus ve Psudomanas aeroginosa bakterilerine
kars1 antimikrobiyal aktivite gdsterirken, su ve kloroform
fazi {rlnlerinde c¢alisilan bakteri ve mayalara karsi
antimikrobiyal aktiviteye raslanmadi.

Water extract of aloe vera has got antimicrobial effect
against micrococcus luteus, aeromonas hydrophila and
stophylococcus aureus bacteria. In addition, alcohol
extract of aloe vera was shown antimicrobial effect against
eight pathogen bacteria. Chloroform extract of aloe vera
has got antimicrobial effect against none of the
microorganisms. None of the extract was shown
antimicrobial effect against yeast cell. Alcohol extract of
nerium oleander was shown antimicrobial effect against
bacillus cereus and pseudomonas aeroginosa. But,
chloroform and water extracts have got antimicrobial
effect against none of the microorganisms.
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3.2 Enzim Aktivitesine Aloe Vera ve Nerium
Oleander’in Etkisi

Siklosporinli karaciger dokusunda ksantin oksidaz
enzim aktivitesine raslanmadi. Bu nedenle sadece kontrol
karaciger dokusundaki enzim aktivitesi belirlendi ve bu
enzim aktivitesine aloe vera ile nerium oleanderin etkisi
Cizelge 3’de verildi. Cizelgeye gore aloe vera’nin ksantin
oksidaz enzim aktivitesini azalttigi, nerium oleander!in ise
az oranda artirdig1 goriilmektedir.

3.2 The Effect of Nerium Oleander and Aloe Vera on
Xanthine Oxidase Activity

There was no xanthine oxidase activity in liver tissue
treated with cyclosporin. Therefore, xanthine oxidase
activity in control liver tissue was determined. The effects
on the enzyme activity of nerium oleander and aloe vera
were given Table 3. According to the Table 3, xanthine
oxidase activity was decreased by aloe vera, but the
activity was a little increased by nerium oleander.

Table 3. The effect of nerium oleander and aloe vera on xanthine oxidase control in liver tissue
Cizelge 3. Kontrol karaciger dokusundaki ksantin oksidaz enzim aktivitesine aloe vera ve nerium oleander’in etkileri

Xanthine concentration,mM Activity,IU / mL
Ksantin derisimi, mM Aktivite,IU / mL
Control tissuetwater Kontrol doku+Su 0,5 5,45x10°
Control tissue +Aloe vera Kontrol doku+Aloe vera 0,5 2,15x10°
Control tissue + Nerium oleander Kontrol doku + 0,5 6,89x10”
Nerium oleander

4.YORUM

Antimikrobiyal etkisi incelenen bitkilerden aloe
vera’nin hastalik yapict bakterilere karsi gosterdigi
direncin nerium oleander’e goére daha fazla oldugu
goriilmektedir. Ayrica alkol fazina alman {iriinlerin
mikroorganizmalara kars1 direncinin su ve kloroform fazi
iirlinlerine gore daha fazla olmasi antimikrobiyal aktivite
gosteren maddelerin  alkoldeki ¢Oziiniirliigiiniin  iyi
oldugunu  gostermektedir.  Siklosiporinin  karaciger
dokusundaki ksantin oksidaz enzimini inhibe ettigi
goriiliirken, aloe vera ve nerium oleander’in bu
inhibisyonu 6nleyemedigi diisiiniildii. Bundan dolay1
siklosporinin kullanildigi durumlarda ksantin oksidaz
inhibisyonunu kaldirmak i¢in aloe vera ve nerium

oleander’in  kullanilmasinin =~ miimkiin ~ olmayacag:
sOylenilebilir.
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