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ABSTRACT

This study aimed to investigate effects of aquoeus extracts of rosmarinus officinalis, urtica diocia and soybean on
adenosine deaminase (ADA) activity in cancerous and non cancerous gastric and colon tissues.

In method, cancerous and non cancerous human gastric and colon tissues removed by surgical operations were
studied. In the samples, adenosine deaminase activities were measured with and without plant extract incubated for

1h.

As a result, it has been observed that rosemary extract inhibits ADA enzyme in cancerous and non cancerous
gastric tissues, but not in colon tissues, and urtica extract inhibits the enzyme only in cancerous gastric tissue. On
contrast, soybean extract activates ADA enzyme in colon tissues significantly.

Inhibition of ADA enzyme might play a part in the proposed anti-cancer properties of rosemary and urtica diocia.
However, the finding of ADA activation in colon tissues by soybean extract is a new one which needs further

verification. © 2015 Trade Sciencelnc. - INDIA

INTRODUCTION

Cancer isthemajor problemfor all peopleinthe
world. Thescientistshavelong beenlooking to natural
remediesfor thetreatment of cancer because of side
effects of chemotherapy and radiation therapy. Inthis
regard, it has been observed that treatment of some
types of cancerswith plant sources may giveriseto
postiveresults.

Therearemany factorsfor cancer occurrence and
development inhumans. Most of the cancersare caused
by environmental factors,™™ and of these, 30-40% of
cancersaredirectly linked to the diet™™. While many

dietary recommendations have been proposed to re-
ducetherisk of cancer, unfortunately few have sgnifi-
cant supporting scientific evidence.
Adenosinedeaminase (ADA) isan enzyme (EC
3.5.4.4) involvedin purinemetabolism. Itisneeded for
the breakdown of adenosine and for the turnover of
nucleicacids ADA ispresent virtudlyinal mammaian
cdls, anditisthought that itsprimary functionin human
beingsisreated to theimmune sysem®. However, the
full physiological roleof ADA isnot completely under-
stood“. ADA associ ation has a so been observed with
epithelia cell differentiation, neurotransmission, and
gestation maintenance’®®., It has al so been proposed
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that ADA, inadditiontoitsrolein adenosine break-
down, stimul atesrelease of excitatory aminoacids, and
itisnecessary to the coupling of A1 adenosinerecep-
torsand heterotrimeric G proteing®4.

Some ADA inhibitors have been used for
chemoterapeutic purposesin sometypesof cancers.
From ascientific perspective of view, useof ADA in-
hibitors hashel ped much in understanding the mecha:
nism of action of adenosi ne metabolitesand anal ogs.
ADA inhibitorshave a so led to the understanding of
theregul atory processes associated with immunodefi-
ciency characterized by alack of ADA, and of matura-
tion of theimmuneresponsg®. Oneof them, pentostatin
(Nipent) isanucleosi de and og having potentia toin-
hibit adenosi ne deaminaseenzyme. Inhibition of ADA
bl ocksthe deaminati on reactionsin the purine salvage
pathway, result of whichistheinhibition of ribonucle-
otide reductase. Asaresult, this process depl etesthe
nucleotide pool and limitsDNA synthesig”.

Rosmarinus officinalis (Rosemary) contains a
number of potentially biologically active compounds,
including antioxidantscarnosicacid androsmarinicacid.
Other chemical compoundsinclude camphor, caffeic
acid, ursolic acid, betulinic acid, rosmaridiphenol and
rosmanol. Rosemary antioxidantslevelsarefoundto
beclosdy rdated to®*¥, someof whichindicateaprom-
isngeffectin controlling cancer devel opment. Thisfood
has been shown to have significant antiproliferation ac-
tivitiesagainst avariety of human cancer cell linesin-
cluding breast, leukemia, prostate, lung and liver12,

Urticadiocia, isaperennia plant growingintem-
perate and tropical wasteland areas around theworl d.
The plant hasbeen widdy used for cancer treatment by
peoplearound theworld for centuries. Inthefirst cen-
tury, Greek physicians Dioscoridesand Gaen reported
that theleaf of urticahad diuretic and |axative proper-
tiesand wasuseful for asthma, pleurisy and spleenill-
nesses. Infact, itisaherb that hasalong tradition of
useasan adjuvant remedy in thetrestment of arthritisin
Germany. Nettlelesf extract containsactive compounds
that reduce TNF-a and other inflammatory
cytokines314, It has been demonstrated that nettle | eaf
lowers TNF-a levels by potently inhibiting the genetic
transcription factor that activatesTNF-o.and IL-1Bin
thesynovial tissuethat linesthejoint™. Nettleroot ex-
tracts have been studied in human clinical trialsasa
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treatment for symptomsof benign prostatic hyperplasa
(BPH). Theseextractshavebeen shownto hdpreieve
symptoms compared to placebo both by themsal ves el

and when combined with other herbal medicines'”.

Urticadiociaisthemost ferquently used herbin cancer
therapy. Both rootsand leaves of this plant were used
traditionally®. In astudy, it has been observed that
adenosinedeaminase (ADA) activity in prostatetissue
isinhibited by agueous extract of Urticadioica. ADA

inhibition by Urticadioi caextract hasbeen suggested
asone of the mechanismsinthe observed beneficial

effect of Urticadioicain prostate cancert®d.

Soybean isone of thefew plantsthat providesa
completeprotein asit containsall eight amino acidses-
sentid for human hedth™. Thereismuch evidencesug-
gesting that compounds present in soybeans can pre-
vent cancer in many different organ systems. Theevi-
dencefor specific soybean-derived compounds having
asuppressiveeffect on carcinogenesisinanima model
systemsislimited, however. Thereisevidencetha some
products derived from soybean suppress carcinogen-
esisinvivo: aproteaseinhibitor, the Bowman-Birk in-
hibitor, inositol hexaphosphate (phytic acid) and the ste-
rol beta-sitosterol. Other compoundsthat may be able
to suppress carcinogenesisin animalsarethe soybean
isoflavones. Soybean compounds reported to have
other typesof anticarcinogenic activity include soybean
trypsininhibitor, sqponinsand genistein. Thereismuch
evidenceto suggest that diets containing largeamounts
of soybean products are associated with overall low
cancer mortality rates, particularly for cancersof the
colon, breast and prostate. It isbelieved that supple-
mentation of human dietswith certain soybean prod-
ucts may markedly reduce human cancer mortality
rates?®,

Asdiscussed above briefly, all of these plantsde-
servefurther studieswith regard to the properties of
cancer prevention and therapy.

MATERIALSAND METHODS

Twenty two cancerous gastric tissuesand 22 non
cancerous adjacent gastrictissueswere obtained from
patientswith gastric cancer by surgica operation. Eleven
cancer and 11 non cancer colontissuesweresimilarly
obtained from patientswith colon cancer. Tissueswere
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first cleaned by saline solution and stored at -80 °C
until analysis. Inthe analysis process, they werefirst
homogenized in sdine solution (20 %, w/v). After ho-
mogeni zation, sampleswere centrifuged at 5000 rpm
for 30 minto remove debrisand to obtain clear super-
natant fraction. Analyseswere performed inthisfrac-
tionf21,

Theextractswere prepared by soaking plantsinto
thedistilled water at the concentration of 10 % (w/v)
and waiting for 24 h at room temperature by continu-
oudly rotating. After the debriswasremoved, superna
tantswere centrifuged at 10.000 rpm for 20 min and
upper clear part wasremoved to be used in the assays.

Protein concentrationsof thetissuesweremeasured
by Lowry method? and ADA activity was measured
by themethod of Guiti™®. ADA activity measurements
were performed with and without plant extract for 1 h.
Statistical evaluationswere made by using Wilcoxon
test and values|ower than 0.05 were eval uated signifi-
cant.

RESULTS

Resultsareshowninthe TABLE 1. Asseenfrom
thetable, rosemary extract inhibitsADA enzymein
cancerous and noncancerous gastric tissue but not in
colontissue. Urticaextract inhibitstheenzymeonly in
cancerousgastric tissue. On contrast, soybean extract
activatesADA enzymein colontissue.

TABLE 1: Effectsof rosemary leaf, soy bean and urticadiocia
extractson ADA activitiesin gastric and colon tissueswith
and without cancer

Gadrictissue Colon tissue

Malign tisssue Benign Tissue Maligntissue Benign tissue

A- 11.46+8.58 11.20+9.58 5.31+3.46 5.53+3.32
B- 5.61+3.67 9.10+8.07 4.18+2.26 6.18+4.42
C- 10.08+5.34 11.55+7.15 16.48+8.00 20.23+14.23
D- 7.02+3.81 12.55+9.28 7.40+£3.00 8.52+7.88
Statigtical evaluation (Wilcoxon test)
A-B: 0.031 0.048 ns ns
A-C:ns ns 0.05 0.012
A-D: 0.039 ns ns ns

A :-ADA activity without extract; B :- ADA activity with
rosemary leaf extract; C :- ADA activity with soy bean extract;
D:-ADA activity with urticadiociaextract; p <0.05valuewas
evaluated significant; n.s. Non significant

DISCUSSION

Nutritional foodsareimportant sourcesfor thetregt-
ment of sometypesof cancers, leadingto thedevelop-
ment of potential nove agents?+%, Severd of themol-
eculesavailablefrom foods have been shown to exert
anticancer effectson cancer cells. Theseeffectshave
been observed throughinvitroand invivo anima stud-
i es 6[24-26] .

Rosemary (RosmarinusofficinalisL.) extract pos-
sesses antitumor propertiesagainst tumor cellsfrom
several organs. In astudy, it has been observed that
rosemary extract modul ates estrogen and epidermal
growth factor receptorsin breast cancer cell lines?.
Another study indicatesthat astandardized rosemary
extract can disrupt the endoplasmic reticulum machin-
ery to decrease the viability of prostate cancer cells
and promotedegradation of theandrogen receptor. Two
human prostate cancer cell lines, 22Rv1 and LNCaP,
and prostate epithelial cellsprocured fromtwo differ-
ent patients undergoing radical prostatectomy were
treated with standardized rosemary extract and evalu-
ated by flow cytometry, MTT, BrdU, Western blot and
fluorescent microscopy. A significant modul ation of en-
doplasmic reticulum stress proteinswas observedin
cancer cellswhilenormal prostateepithelial cellsdid
not undergo endoplasmicreticulum stress. Thisbiphasic
response suggeststhat rosemary extract may preferen-
tially target cancer cellsasopposed to normal cells%.

Inastudy with carnosol whichisan active congtitu-
ent of rosemary, it has been reported to possess anti-
inflammatory and anti cancer activities. However, the
molecular mechanismsunderlyingthe anticancer effects
of carnosol remain poorly understood. It hasbeen found
that carnosol significantly reduced theviability of hu-
man colon cancer (HCT116) cellsinaconcentration-
and time-dependent manner. Treatment of cellswith
carnosol induced gpoptos's, which was associated with
activation of caspase-9 and -3 and the cleavage of poly-
(ADP-ribose) polymerase (PARP)2,

Our resultsshow that rosemary extract can signifi-
cantly inhibit ADA enzymein cancerousand noncan-
cerousgadtrictissues. Thisfindingisof significancebe-
cause of thefact that inhibition of adenosine deaminase
blocks the deamination of adenosineto inosine, and
deoxyadenosineto deoxyinosineinthe purinesalvage
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pathway. Thisaccumulation of metabolitesinhibitsri-
bonucl eotide reductase, which depletesthe nucleotide
pool andlimitsDNA synthesig™.

Inastudy, anti-proliferativeactivity of urticadiocia
extract on the human breast cancer cell line(MCF-7)
andfibroblastsisolated from foreskin tissuewaseva u-
aedusngMTT assay. Mechanismsleadingto gpoptoss
werealsoinvestigated at the molecular level by mea-
suring the amount of anti and pro-apoptotic proteins
anda thecdlular level by studying DNA fragmentation
and annexinV gtaining by flow cytometry. Theagueous
extract of Urtica dioica showed antioxidant and
antiproliferativeeffects Theanti proliferativeactivity was
found to beassociated with anincrease of apoptosisas
demonstrated by DNA fragmentation. Study findings
warrant further research on Urticadioicaasapotential
chemotherapeutic agent for breast cancer™.

A study investigated the hepatoprotective,
nephroprotective, and antioxidant activity of Urtica
dioicaL methanolicextract (UDME) against cisplatin
(CP) toxicity in Erhlich ascitestumor (EAT)-bearing
mice. Inthisinvestigation, level sof serum hepatic en-
zymes, rend function markers, and oxidant/anti oxidant
parametersof liver tissue were measured. Micewere
inoculated with EAT on day 0 and treated with nothing
elsefor 24 hours. After asingledoseof CPadministra
tion on day 1, the extract was given at the different
dosesdaily during 6 days. Almost all dosesof UDME
performed asgnificant (P< 0.05) preventiveroleagainst
CPtoxicity. Thissuggeststhat UDME hasaprotective
capacity and antioxidant activity against CPtoxicity in
EAT-bearing mice, probably by promoting antioxidative
defense systemg®Y,

Our resultsshow that urticadiociaextract inhibits
ADA enzymeonly inmaigngastrictissue. Thisfinding
may bed so of importancelikeaction of rosemary leave
extract onADA enzymerelating to gastric cancer tregt-
ment.

In asoy food study, it has been reported that di-
etary soy consumption can lower therisk for breast
cancer. Current human and animal dataprovide evi-
dencefor several anticancer propertiesof soy andits
isoflavones. Although the specific quantitiesand con-
stituents responsi blefor the observed anti-cancer ef-
fects have not been elucidated, it appears that soy
isoflavones do not function as an estrogen, but rather
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exhibit anti-estrogenic properties. However, their me-
tabolism differsbetween humansand animasand there-
forethe outcomes of animal studiesmay not be appli-
cableto humans. Themgjority of breast cancer cases
are hormone-receptor-positive; therefore, soy
isoflavones should be considered as apotentia anti-
cancer therapeutic agent and warrant further investiga:
tion*2,

A study was conducted to examinethe association
between soy i soflavones consumption and risk of breast
cancer incidence or recurrence. Soy isoflavonescon-
sumptionwasinversely associated with risk of breast
cancer incidence. However, the protective effect of soy
was only observed among studies conducted inAsian
populations but not in Western populations. Soy
isoflavonesintake wasalso inversely associated with
risk of breast cancer recurrence. Stratified analyses
suggested that menopausa statusmay be animportant
effect modifier intheseassociaions. Theyfaledtoidentify
adose-responsere ationship betweentotd isoflavones
intake and risk of breast cancer incidence. This study
suggests soy isoflavonesintakeisassociated withasig-
nificant reduced risk of breast cancer incidenceinAsan
populations, but not in Western popul ationg™.

In our study, we have however observed that soy-
bean extract significantly activatesA DA enzymein can-
cerous and non cancerous colon tissues. Asfar aswe
know, theseresultsarefirst onesshowing activating ef-
fectsof soybean extract on ADA enzyme. For thetime
being, what istheimportance of thisfindingisnot clear
for usand needsfurther studies.

Studiesin patientswith breast, col orecta, or pros-
tate cancer show that theinfluence of dietary factorson
surviva remainsto bedetermined. Adiposity and alack
of physica activity, however, appear to influence can-
cer outcome negatively4.

Tosumup, rosemary leaf and urticadiociaextracts
inhibit ADA enzymein cancerousgastrictissuessignifi-
cantly but doesnot affect the enzymein colontissue. It
seemsquite possiblethat accumul ated adenosine due
totheinhibition of ADA enzymemight play animpor-
tant functionin the anti-cancer propertiesof rosemary
and urticadiocialeaves, possibly through inhibition of
ribonucl eotide reductase and depletion of nucleotide
pool for new DNA synthesis. However, soybean ex-
tract activatesADA enzymein colontissues, thesignifi-
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canceof whichisnot known by usat themoment. There-
fore, further researchesincluding cell cultureand ani-
ma sudiesare needed to obtain moreinformation about
the subject.
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