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Abstract: We examined alpha naphthyl acetate esterase and adenosine deaminase enzyme activity in peripheral
blood of kilis goat. Our aun was to determine the percentage of ANAE positive lymphocytes and Adenosine
Deaminase (ADA) measurements. The proportion of ANAE positive lymphocytes was determined to be 66%,
ADA activity was determined to be 15.0+1.15 UL ™" While, T lymphocytes showed an ANAE positive reaction,
the eosinophil granulocytes, neutrophil granulocytes and monocytes also, showed a positive reaction. The
reaction observed in T lymphocytes was a red-brown coloration, usually 1-2 granules, but enough small

granules to fill the cytoplasm were detected rarely.
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INTRODUCTION

Alpha Naphthyl Acetate FEsterase (ANAE) i3 a
lysosomal enzyme that is active in different maturation
phases of T lymphocytes and it participates in cytotoxic
effects. Its existence can be detected by an ANAE
staining method and T lymphocytes can be distinguished
in peripheral blood (Mueller et al, 1975, Higgy et al.,
1977). Determmation of the ratio of peripheral blood T
and B lymphocytes in healthy animals may assist the
diagnosis The ANAE positive
lymphocyte proportion for healthy cattle is 47.7%, while,

of some diseases.

the proportion decreases to 7.3% i cases of enzootic
bovine leukocytosis (Basso et al., 1980, Kajikawa et al.,
1983; Thurmond et al., 1990).

Adenosine deaminase (ADA; EC 3.5.4.4), an amino-
hydrolase, 1s the key enzyme of purine metabolism. It
controls levels of adenosime and deoxy-adenosine in the
cell (Aktepe et al., 1999). Most important physiclogical
role of ADA is related with lymphocyte differentiation and
proliferation (Baganha et af., 1990). Hereditary deficiency
of this enzyme with high activity in T lymphocytes causes
functional distwbance in T and B Iymphocytes and
severe combined immune  deficiency  syndrome
(Franco et al., 1990, Alan et al, 2002). It has been
reported that the decrease m ADA levels were related to
immune system deficiency caused by numbered and

functional T lymphocyte defect and thus, ADA activity
may be used as a celluler immumty mdicator (Alan ef af.,
2002, Hatipoglu et «l, 2003). Positive relationship
between ADA level and T lymphocyte ratio in some
human disease with pleural effusion has been reported by
Chopra et al. (1988). However, Yilmaz ef al. (1991) do not
agree with this opinion.

Kilis goat is one of the best-known dairy goat breeds
in Turkey. These goats mn the Southeast Anatolia region
are well adapted to the extreme climatic conditions of
Turkey (Iriadam, 2004). The objective of this study was to
determine the percentage of T lymphocyte and ADA
values 1n peripheral blood of healthy kilis goats.

MATERIALS AND METHODS

Heparimzed blood samples were taken from 10 healty,
1-2 years of age, pure-bred kilis goats, which body weight
of 35.0£10.0 kg,

For ANAE activity: Blood smears were prepared and air
dried for ANAE staimung. They were then fixed in
glutaraldehyde-acetone solution for 3 min at -10°C, rinsed
in distilled water and air dried. Air dried slides were
incubated for 3 h at room temperature m amixture of
40 mL 0.067 M phosphate buffer, pH 5.0, 2.4 mL
hexazotized pararosaniline and 10 mg ¢-naphthyl acetate
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[ Sizma Chemical Co., 5t Londs , BIO  HE5057 i 0.4 ml
acetone, pH 5.9 after adjpstrernt with 2 H Ha0H.
Hexazotimed pararocaniline was prepared by commbining
eqlalvomes of 2 cobttione, The first cobttion coreisted
of lg pararosaniline (Sigma, P 37500 @ 20 ml distilled
wrater with Sl 12 H HCL heated zerdhye, cooledto moom
temipersbare and filtered, This sobdion stored 4 dark
bottle as stock cobation. The 2nd sobition wras a freshhy
prepared 4% aqueons cobition of codbon norde.
Following fcubatios, the slides were washed it
distilled water, covmiderstaiied writh methoelae bhae for
10 min, rinee d th ditille dwrater, delordrated i rwereachz
corw exdrations of ethanol cleared imosrlere and momited
wih pennonant.

Ofter AMNAR enmymme stabihg, the slides aere
exathiied by light micoscopy. The havphocytes wrih
tyrpical reddEh broan gravoales were comsidered po sk
The positire bowphocytes proportions i ewvery cmesr
wrere determmined by comiting 300 harphocoetes o 3 ateas
(100418 1d, 10 =40 ragnific atiom ).

For anabyses of ADA activiby: Blood sampls ere
certrifinge d Z000 pm and 15min. Plasme were separated
atd stored -20° 0 mtil to be aralrzed. Plaoma ADS
actiritearas carried ot acc ording to the mwethod reported
b Giasti and Crbrti (1984). Sccording to the thic
method, Sderosine, which i= a4 adbetrat of ADA ic
b ated at 3700, 1 howith plasha for arvronia fooration.
Owomonia caes srorE bhe colomed mdophenol
fommation, with sodimh beypochloride and phenol o
allbaline cohttiom. Awnonis ot entration i lnear arith
abeorhance of mdophernol. Sodbmn niroprasside shonars
Catalrst effect i thic reaction. Bhie colbamed mdopheniol
aheorbanc e ic read at 625 ron.

AT0 levels are calmibited according to forrmmle as
alTL™

AD A (T L") &/F =50 = pmolinin /L

4 = Bheothance of cammple-sheorhance of sample
hlarl

B = Shcorbance of standard-absorbance of reactioe
hlarl

A0 = & factor, which take from dibmion factor and
statidard o erdT ation

Stafistical amabyses: Dlean and standard devdation of
wrabie wras dore by using micosoft e el pro gravirre.

RESULTS

LHAE enmne stakig detected positire reactons
i T hwphocytes, motwcyte s, eosiophil grambotes
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Fig. 1 :AHAR stamihg i kilic goat. arows: LHAE
positive T bawphooete, amow heads: AMNARK
negative B honphocyte, asterick: i rwarophil
grarolocyte chowr gravolsr posity

Fig. 2: AH AR staming in kilis goat: diffuce anall granales
in Thamphocytes

Fig. 3:Diffuee  gravmler ANAEposime stahiie i
mworocyte s of kilic goat

and rewdrophil gravmlocytes froom kilis zost peripheral
blood leukocytes and negative reactions in platelets and
E bmphuocytes.

AHAE samed T bavphocytes shoner eftber 1-2 red-
bronam, large o amall graromles (Fig. 13 Monogete s (Fig. 20
and  eosinophil gramboites chow srong, dEfuse
gravoalar positivity (Fiz. 37, Hedrophil gravmlocetes shoar
graroilar positerdy (Fiz. 4. As 3 result of AHAR enmane
stainihgz, the proportion of posiErelr stamed T
mphooytes i periphieral blood was 66% and the
proportion of B havph opte s wras 34%
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Fig. 4 ANAE staining in the eosinophil granulocyte of
kilis goat

Plasma ADA activities of kilis goats (n =10) were
also found average 15.0+1.15 UL™"

DISCUSSION

ANAE activity of peripheral blood leucocytes in
different animal species (Mueller et al., 1975; Asti et al.,
1996) and human (Higgy et al., 1977) change due to stain
pH and staining duration. Also, the best reaction in goat
has been obtained with 3 h staining at pH value of 5.8
(Asti et al., 1996). For this reason, the same pH value and
staining duration was used in the current study.

T lymphocytes and also monocytes, eosinophyle
and neutrophyle granulocytes had positive reaction to
ANAE in the peripheral blood of goats (Kurtdede et al.,
1995; Asti et al., 1996). Tt has been emphasized that
the number of T lymphocytes had large granules (n=1-2)
and granular positivity, observed in neutrophyle
gramuilocytes was strong and diffuse in monocytes and
eosinophyle granulocytes. It has also, been mentioned
that no reacion m B lymphocytes and  platelets
(Kurtdede et al., 1995; Asti et al., 1996). Osbaldiston and
Sullivan (1978) determined positive reaction in the
neutrophyle granulocytes of goats, whereas no reaction
in the eosinophyle granulocytes. Our data is in parallel to
findings of Asti ef al. (1996) and Kurtdede et al. (1995).
However, regarding with eosinophyle granulocytes,
no similarity to that of Osbaldiston and Sullivan (1978). In
the present study, stained small amounts of T
lymphocytes as large quantities of small granules was
also observed.

Tt has been reported that the proportions of ANAE
positive peripheral blood T lymphocytes is 63.6% in
Angora goats (Kurtdede et al., 1995) and also, 63% in
cattle, close species to goat (Paul ez al., 1979). We found
the proportion of ANAE-positive lymphocytes in kilis
goat peripheral blood to be 66%.

In this study, ADA activities of kilis goat plasma
were found as 15.041.15 U L™\ Only Rodrigues et al.
(2000) has reported that ADA activity was 19.546.0 U L™
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Both species and region and climate differences may
explain numerical differences with our and other study
(Rodrigues et al, 2000) results. Tt has not found any
literature data in this subject in the goat. However, it has
been reported that highest value of ADA in the sheep,
which is a nearest animal for comparison to goat as
10.5120.47 UL™ (Alan et al., 2002).

ADA  activity (Rodrigues et al, 2000) and T
Iymphocyte ratio (Basso et al., 1980; Kajikawa et al., 1983)
are used as a marker to determine some infectious
diseases. Caprine Arthritis-Encephalitis (CAE) s
widespread and persistent infection during animal life.
This disease has been reported to cause lesions at many
organs, including thymus (Al-Ani and Vestweber, 1984).
This study is the first report on ADA and T lymphocyte
ratio values of healthy kilis goats. Diagnostic efficiacy of
these values as a marker in animals infected with CAE
should be investigated.
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