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Ovarian cancer is the most lethal gynecological cancer worldwide. There are great relationships
between the activities of adenosine deaminase (ADA), one of the enzymes in purine nucleotide pathway and
carcinogenic process. In the present study the activities of the total ADA, ADA1 and ADA2 were measured in
the sera of the patients with ovarian cancer. The activities of tADA, ADAL and ADA2 were assessed in sera
of 30 patients with ovarian cancer and 30 normal control individuals, using a modified Ellis method in which
only ADA?2 activity was measured in the present of a specific inhibitor, erythro-9-(2-hydroxy-3-nonyl) adenine
(EHNA). Our results showed that the tADA, ADAL, and ADA2 serum activities of patients were found to be
significantly increased (P < 0.05) than those of healthy control group. Although, ADA and its isoenzymes were
not the specific markers for diagnosis of ovarian cancer, measurement of their activities may be used as a

diagnostic means in ovarian cancer as well as the other analytical procedures.
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varian cancer is usually diagnosed in the
O late stage, and overall, 5-year survival rates

are not more than 20% [1-3]. Early stage
of the disease is mostly asymptomatic, the clinical
manifestations of ovarian cancer are mostly associa-
ted with the advanced disease. [4].

Several circulating markers have been detected
and quantified in blood, peritoneal fluid or homoge-
nized neoplastic specimens in earlier stages of tu-
mor progression. There are significant associations
between the carcinogenic process and the activities
of some enzymes in malignant tumors.

Adenosine deaminase (EC 3.5.4.4) is one of the
enzymes in purine salvage pathway which catalyzes
the irreversible hydrolytic deamination of adenosine
and 2'deoxyadnosine to form inosine and 2'deoxyi-
nosine respectively [5-7]. ADA is an important en-

zyme in the differentiation and proliferation of lym-
phocytes and the monocyte—macrophage system
[8, 9]. It consists of two major isoenzymes: ADAL
and ADA2 [10]. Each of them has different optimal
pH (pH 6.5 and 7.5 for ADA2 and ADAL respec-
tively), Michaelis constants, and relative substrate
specificity [7]. ADAI exists in two forms: a small
form that is a monomer with molecular weight of
33,000 Da and a large form which is a dimer/com-
bining protein complex and with a total molecular
weight of 280,000 Da, but ADA?2 exists only as a
monomer with a molecular weight of 100,000 Da
[20].

The ADAL1 exists in every cell, but the major
activity of this isoenzyme is in lymphocytes and
monocytes. The main ADA in the serum of nor-
mal subject is ADAZ2 [8]. Most cells contain small
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amounts of ADA2 and its main source is the mono-
cyte—macrophage cells [11, 12]. The present survey
was carried out to assess the activities of the total
ADA, ADA1, and ADAZ? in the sera of patients with
ovarian cancer and in comparison with those of
healthy subjects.

Materials and Methods

Patients: From February 2014 until April 2015,
must be deleted blood samples were collected from
30 women aged 20-60 years, who were referred to
the Emam Khomeini Hospital, Tehran, Iran. The
blood samples were drawn from patients before
starting any treatment. Also blood samples of 30
women of similar age were obtained as controls. In-
formed consent was obtained in all cases. The study
was approved by the Ethics Committee of Pasteur
Institute of Iran.

Measurement of serum ADA activity. 5 ml of
venous blood in the tube without anticoagulant. was
centrifuged at 3000 rpm for 10 minutes at 4 °C, and
then the sera were stored at -70 °C until enzyme
analysis.

tADA was measured using a modified Ellis
method [6, 12] using AVITEX kit and model 7070
type Automatic Analyzer (Hitachi Co. Ltd, Tokyo,
Japan). This assay is based on the indirect quantita-
tion of the decrease in NADH by the release of am-
monia and inosine from adenosine. One ADA unit
is defined as the amount of enzyme required to con-
vert 1 mM adenosine into inosine and ammonia per
minute under standard conditions and is expressed
as 1U/1.

The ADAZ2 activity was analyzed using the
same procedure with 0.1mmol/l of erythro-9-(2-
hydroxy-3-nonyl) adenine (EHNA) obtained from
Sigma-Aldrich (St. Louis, MO, USA.), but only the
ADA2 isoenzyme is active in the presence of EHNA.
Then, ADA1 activity was calculated by subtracting
the activity of ADA2 from the tADA activity [8].

Statistical analysis. All the results were ex-
pressed as mean + standard deviation (SD). Com-
parison between the control and the patient groups
were carried out by one-way ANOVA test. A
P value < 0.05 was considered statistically signifi-
cant. The statistical analysis was done by Statistical
Package for Social Sciences (SPSS, version10.0).

Results and Discussion

The results of measuring the activities of
tADA, ADAland ADAZ2 are shown in Table 1.
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Table 1. Adenosine deaminase and its isoenzymes
levels in ovarian cancer (n = 30)

Isoenzymes, 1U/I
Group
tADA | ADAL | ADA2
Control 14.35+270 591+2.22  8.44+3.29
Patient 2056+ 343 10.39+2.21 19.23+2.37

tADA, ADAL and ADAZ2 serum activities in patients
with ovarian cancer were significantly increased
(P < 0.005) as compared to healthy control subjects.
In this study ,analyzed CA125 serum marker levels
were also analyzed in patients with ovarian cancer
and healthy persons. The data of CA125 levels are
shown in Table 2.

The survival in ovarian cancer considerably
diminishes if cancer is diagnosed at the late-stage.
Unfortunately, most women are presented with ad-
vanced disease. Transvaginal ultrasound (TVUS)
and the CA-125 blood test are used most often for the
screening of ovarian cancer. Analysis of serum pro-
teins by the method of proteomics and combinations
with other tumor markers may increase the sensitivi-
ty and specificity of screening [4].

The activities of various enzymes of purine nu-
cleotide pathway are known to be associated with
carcinogenesis [13]. In particular, increased ADA ac-
tivity has an important role in the salvage pathway
of cancer cells [3]. Likewise, increased ADA activity
may be compensatory against a toxic accumulation
of adenosine and deoxyadenosine substrates pro-
duced by enhanced purine metabolism in the cancer
cells [14, 15] .

Results on the ADA activity in the cancer pa-
tients are contradictory. ADA activity was found to
increase in some tumors while in other tumors ADA
activity is decreased or unchanged [16] .

Table 2. CA125 serum levels in patients with
ovarian cancer and healthy subjects (n = 30)

L. CA125, U/ml
Statistics :
Normal controls \ Patients
Mean 15.676 63.544
Median 15.700 29.475
Mode 5.80 199.00
Minimum 3.10 6.36
Maximum 36.40 396.00
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In this research, ADA1, ADA2 and total ADA
serum activities in patients with ovarian cancer
were significantly elevated as compared to normal
subjects (P < 0.05), and the increase can be attribu-
ted to proliferation of cancer cells.

It has been also proved that the ADA levels in
blood are the result of the balance between the rate
of ADA entering to the circulation and rate of its
removal or inactivation. There are several factors
affecting the serum enzyme levels: leakage of en-
zymes from cell, enzyme induction in a specific tis-
sue by some factors, and proliferation of a specific
cell type. Some studies suggested that the increased
ADA levels in patients with cancer may be related to
the increased DNA turnover of malignant cells, but
it is still unclear Pragathi et al. indicated that ADA
level is elevated only in ovarian cancer, but not in the
benign tumor. Thus, this parameter can serve as a
tumor marker, and may be effective in differentiating
ovarian cancer from benign tumors of the ovary [18].

Conclusion. The measurement of serum ac-
tivities of tADA and its isoenzymes may be a useful
supplementing ovarian cancer diagnosis. However,
a detailed investigation is needed to detect ADA at
different stages of the disease to confirm the clinical
value of this assay.
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Paxk sl€e4HUKIB — riHEKOJIOTiYHE 3aXBOPIOBAHHS
3 HaWBUIIMM PiBHEM CMEPTHOCTI B YChOMY CBITI.
IcHYy€ 3B’130K MikK aKTUBHICTIO aJICHO3MH/Ie3aMiHa31
(ADA), omHUM i3 €H3UMIB IypUHOBOTO HYKJIEO-

TUJTHOTO OOMiHY, 1 KaHIIepOoreHe3oM. Y miit poooTi
OyJIo JIOCHIJIKEHO aKTUBHICTh 3araiibHoi ADA,
ADALI i ADA2 B cupoBarii KpoBi NaIi€HTiB i3 pa-
KoM sieuHMKiB. AKTHBHICTE ADA, ADA1 1 ADA2
Bu3Hauain y 30 XBOpuX Ha pak sieyHUKIB 1y 30
3JI0POBUX MALi€HTIB KOHTPOIBHOI IPYIU 3 BUKOPH-
CTaHHSAM MonudikoBaHoro Metony Enmica, Tinmpku
akTuBHICTh ADA?2 BH3Hauanmu B TNPUCYTHOCTI
crnenugiuHoro iHridiTopa — epuTpo-9-(2-riApoKcu-
3-HoHin) axmeniny (EHNA). Onepxani pesynbra-
TH TIOKa3ajd, IO aKTHBHICTH 3aranbHOi ADA,
ADALI i ADA2 B cupoBarmi KpoBi MamieHTiB Oyia
3HauyHo 30unbmieHa (P < 0,05) mopiBHSHO 3 KOH-
TpoabHOIO rpymnoto. Xoua ADA i i1 i30eH3uMu He
€ crenupiYHIMHI MapKepamMH paKy SI€CYHUKIB, BU3-
HAYCHHS TXHBOI aKTUBHOCTI MOXKE CITYKHTH JIO/IaT-
KOBHM IMOKa3HUKOM B JIIATHOCTHII PaKy SIE€YHHUKIB, &
TaKOX B IHIIUX aHAJITUYHUX MPOIIETyPax.

KnwoduoBi cnoBa: ajecHO3MHJC3aMiHA3a
(ADA), izoen3umu ADA, pak seaaukis, EHNA.
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Pak sSMYHMKOB — rHWHEKOJIIOTHYECKOe 3aboie-
BaHHE C CaMbIM BBICOKMM ypPOBHEM CMEPTHOCTH.
CymiecTByeT CBA3b MEXAY aKTUBHOCTBIO aJ€HO-
3uHAe3amMuHas3bl (ADA), omHMUM M3 SH3UMOB IIy-
PUHOBOTO HYKJICOTHJIHOTO OOMEHa, M pa3BUTHEM
KaHIleporeHesa. B Hacrosieit paboTe Oblia rccie-
IoBaHa akKTUBHOCTEL 00mmeii ADA, ADAI u ADA2
B CBIBOPOTKE KPOBHU MAI[UEHTOB C PAKOM SUYHUKOB.
AxtuBHocTh ADA, ADA1 u ADA2 ompenensiin
y 30 OOJNIBHBIX ¢ pakoM SIMYHUKOB M 30 310POBBIX
MAIMEeHTOB KOHTPOJBHOM TPYMNIBI C HCHOIb30Ba-
HUEM MOIU(HUIIMPOBAHHOTO METO/1a DJIIUca, TOIb-
K0 akTUBHOCTh ADA?2 ompenensinu B IPUCYTCTBUU
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crenu(prIecKoro HWHrHOUTOpa — IpUTPO-9-(2-
rugpokcu-3-nouui) ajneHuHa (EHNA). Ilomyuen-
HBIE pe3yJIbTaThl OKa3aJIH, YTO aKTUBHOCTD OOIIEH
ADA, ADAI u ADA?2 B cbIBOPOTKE KPOBU OOJIBHBIX
Obuta 3HaunTenbHO yBennyeHa (P < 0,05) mo cpas-
HEHUIO ¢ KOHTpOJbHOM rpymnmnoi. Xota ADA u ee
W303H3UMBI HE SBIISIIOTCS CIeUU(PUIECKUMU MapKe-
paMu paka SSMYHUKOB, U3MEpPEHHE MX aKTHUBHOCTH
MOKET CIYKUTh JIOTOJIHUTENbHBIM TO0Ka3aTeleM
B JMarHOCTUKE paKa SMYHUKOB, a TaK)Ke B JPYTUX
aHAJUTUYECKUX MPOLEYypax.

KnrmoueBbie CcH0Ba: aJeHO3MH/C3aMHHA-
3a (ADA), m3o3u3uMbl ADA, pak ssuaankoB, EHNA.
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