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ABSTRACT KEYWORDS
A Fluorometric assay for serum sulfhydryl oxidase activity that could be Sulfhydryl oxidase;
used as a back-up to current tests in the differential diagnosis of Seminal plasma;

Fluorometric assay;
Spermatozoadisorders;
2, 7-dichlorofluorescein.

spermatozoa disorders is described. The assay is based on the H,O,-
dependent oxidation of dichlorofluorescein catalyzed by peroxidase
mimetic (amixture of hematin (HT) and hemoglobin (HB)). Themethodis
sensitive, precise (CV below 5.25%), and linear up to 200 pmol/l. The
analytical recovery of the present method is estimated. The comparison
with the colorimetric method gave good correlation (r = 0.9929). The method
is applied to the measurement of the SHO activity in seminal plasma of
fertile men and Asthenzoospermic patients. Reference valuesfor seminal
sulfhydryl oxidase activities determined with the present method on 60
healthy personsare 68.27 = 4.03 nmol/mg protein.min.

© 2014 Trade ScienceInc. - INDIA

INTRODUCTION

Study in vitro have established that sperm disul-
fidebonds can bereduced by sulfhydryl compoundsin
combination with detergents? or by action of sulfhy-
dryl compoundsaone(Lung, 1972). Sulfhydryl reduc-
tion generated i n the de-condensation of sperm nuclel
and intheloss of spermtail structures. On the other
hand, another study demonstrated that sperm disulfide
bond reduction doesnot arise under norma physiologi-
cal conditions¥, evenwith the presenceintherepro-
ductivetract of physiologica sulfhydryl compounds®.
A doableclarificationfor thisincons stency comesfrom
the previous study of™ who highlighted aunique en-

zymethought to be concernedin controllingthelevels
of sulfhydryl compoundsinthereproductivetract. This
enzyme, asulfhydryl oxidase, catadyzestheformation
of de novo disulfide bonds between sulfhydryl groups
withthefollowing reduction of oxygento hydrogen per-
oxide, asin equation below:

IR ~SH+0; Y R-§-S=R+H,0;

Sulfhydryl oxidaseenzymeissometimesasoindi-
cated to thiol oxidase (EC 1.8.3.2), enzymethat also
oxidizethiol groups using oxygen asel ectron acceptor
but reducing it to watert,

Previous assays for SHO employ one of thefol-
lowing principles. Inthefirst, SHO activity isdeter-
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mined spectrophotometricaly by monitoring thedisap-
pearance of thiolsusing discontinuous sampling with
Ellman’s reagent!”*"), Thisassay undergoescertaindis-
advantages. Itissensitive, but cannot detect the exact
leve sof enzymefoundinhuman semind fluidsin nor-
mal aswell asunder pathological conditions. Sinceit
involvesfollowingsmal differencesinalargebackground
absorbance (particulaly whenK  vauesfor somethiol
substratesare >5mM ).

Thesecond assay utilizesthemonitoring oxygen con-
sumption polarographically. Thismethod isconvenient
andwiddly utilized for the sulfhydryl oxidases®19., This
type of assayshas some disadvantages such astheun-
availability of |aboratory equipment toperforminalarge
number of laboratories. Also, the disappearance of
Oxygenisfollowed viaatechniquethat isintrinscally
not very sensitive! developed amethod inwhich the
peroxidase-medi ated dimerization of homovanillicacid
(HVA) by the action of hydrogen peroxide is moni-
tored fluorometrically to measure SHO activity. This
assay disregarded theinteraction that resultsfromthe
presence of the catalaseenzymein seminal fluids.

Inthispaper, precisefluorimetric method isintro-
duced. The present assay has used 3-aminotriazol to
eliminatetheinteraction with catalase. Theassay is
uncomplicated and thereagents used arerelatively
stable.

Principle

Sulfhydryl Oxidase catayzestheformation of dis-
ulfidebridgesat the expense of molecular oxygen:

2R-SH+0, > R-S—S—R+H,0,

In the presence of H,O,, non-fluorescent DCFH
(2, 7'-dichlorofluorescein) isoxidized to highly fluo-
rescent 2, 7-dichlorofluorescein (DCF; excitation, 495
nm; emission, 520 nm), whichisdetectable by vitreous

fluorophotometry, asshowninFigure (1).
Reagents

A Hemoglobin5* 107 M.

B Hematin stock solutionisprepared by dissolving
0.05ghematinin 25 ml 0.2 N sodium hydroxide.
Thissolution remainsstablefor 3monthswhenre-
frigerated.

C 0.2N sodium hydroxide: Dissolve0.8 g of NaOH
in 100mL of water.

D Hematinworking solutionisprepared by diluting
0.5-ml of hematin stock solution to 50 ml of 25
mM sodium phosphate buffer (pH 7.4).

E Peroxidasemimicssolutionisprepared by mixing
equal volumesof Hemoglobin (HB) and Hematin
(HT) working solution. (It isprepared immediately
beforeusing).

F  Sodium phosphatebuffer pH 7.4 (50 mM) ispre-
pared by dissolving 1.1 gof Na,HPO,and 0.27 ¢
of KH,PO, in 100 ml distilled wate.

G 3-aminotriazole (50mM): isprepared by dissolving
0.42 gmof 3-aminotriazolein 100 ml of phosphate
buffer (pH 7.4).

H DCFH was prepared from DCFH diacetate after
the method described previously, 36 with some

2RSH
- 02
SHO -
T S Catalase .
- H20- /\ » H:0 + 3 Oz
v ~ HT+Hb
RSSR DCFH = -» DCF
2H20

Figurel: Thespectrophlorometric measurement of Sulfhydryl Oxidase(SHO). Hematin (HT) and hemoglobin (Hb) isadded
to catalyze the H,O,-dependent oxidation of DCFH to DCF, aminotriazole. 3-aminotriazole (AT) isincluded toinhibit

interference by catalase.
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modifications. In brief, immediately before the
fluorophotometric measurements, the hydrolysate
of DCFH diacetate, 0.5 ml, was neutralized with
12 ml of 25 mM sodium phosphate buffer contain-
ing 20 pugm/ml hematin. The final concentrations of
DCFH and hematinwere40 uM/ml and 19.2 pgm/
ml, respectively.

| 300uM GSH: prepared by dissolving 0.1535 gm
of aGSH inafina volume of 100 ml of 50 mM
phosphate buffer (pH 7.5) solution (bulbwith O,)

J 200uM Hydrogen peroxide was freshly diluted and
standardized daily usingamolar extinction coeffi-
cient of 43.6 M-1cnrl at 240 nm.

Procedure

Pipettethefollowing reagentsinto suitablevials,
showninTABLE 1:

Mix by vortex, after 5 min transfer the solutionsto
suitablecuvettesand read fluorescent intensity. Huores-
centintensity waslinearly rdlated toaDCF concentration
between 1 nmoal/1and 2 pmol/1 with the fluorophotometer
(DCEF; excitaion, 495 nm; emisson, 520nm). Thereisno
need to use concentrated acidsor hightemperatureto stop
thereaction that catalyzed by asulfhydryl oxidase, be-
causereading isdone by time course measurement (es-
sentia category foundinspectrofl uorometer shimadzu R
5301), which helpsto cd culatethevaueof fluorescence
after completingenzymaticreaction exactly.

Calculations
Sandard curve
Al Standard = | Standard - | Standard blank

Plot the Al of the Standardsvs. pmoles of H,O..
Sampledeter mination:

| Sample=1Test - | Test Blank (I: fluorcenceintensity)
Determinethe umoles of H,O, liberated usingthe Stan-
dard Curve.

Units/L enzyme= * df = (umol/min) /L = (U/L)

B

(30)(0.03)
& mU/ml
B umoles of H,O, liberated according to standard curve.
df =Dilutionfactor.
30 =Timeof assay in minutes.
0.03=Volume (in milliliter) of enzymeused.
m - units/ml enzyme

m - Units/mgprotein= -
mg protein/ml enzyme

Instrument
Spectrofluorometer shimadzu RF- 5301.
Satistical analysis

Stetitica parameterssuch as. meanvaue(X), San-
dard deviation (SD), and coefficient of variations(CV)
areca culated with EXCEL.

RESULTSAND DISCUSSION

Although thiolssuch asglutathioneinterferewith
the peroxidase-mediated determination of hydrogen per-
oxide, avery senditive, continuousfluorescence assay
of thesulfhydryl oxidase can bedevised with appropri-
ate selection of thiol substrate concentration and
fluorogen. 2, 7-Dichlorofluorescein (DCF) wasfound

TABLE 1: Procedure

Test Test Blank STD1 STD2 STD3 STD4 STD5  STD Blank
Sample KON DR e
H,O,STD —eeee e 30 uL 50uL  100pL 200pL  300pL  ---e---
AT 500 uL 500 puL 500ul  480uL 430pL  330uL 230 puL 530 uL
Mix by inversion and equilibrate to 37°C for 5 min. Then add:
GSH solution aoul 400yl 400pr OB a00ur  ac0pr  acopr  AOME
Mix by inversion and incubate at 37C for exactly 25 minutes. Then add:
DCFH 500 uL 500 uL 500uL 500l 500uL  500uL 500 uL 500 uL
Peroxidase- mimics 250 uL 250 uL 250ul  250puL  250ul 250 uL 250 uL 250 uL
* Sample - K0 T D T

* Serum is added to test blank to insure the prevention of overlapping of peroxides or ONOO- in sample (seminal plasma) with
hydrogen peroxide that formed from the reaction, which catalyzed by sulfhydryl oxidase.
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to be asuitable fluorogen in the presence of 300uM
thiolsfrom reduced glutathione. Oxidation of non-fluo-
rescent DCFH (dichlorofluorescein) to highly fluores-
cent 2, 7'-dichlorofluorescein (DCF; excitation, 495
nm; emission, 520 nm) by hydrogen peroxidewith per-
oxidaseasacatdyst isinitidly used to estimate hydro-
gen peroxide by!™, After thisscientificfinding, severa
researchersfocused studies on measuring hydrogen
peroxide by using hemin, hematin, or cytochromecas
peroxidase mimicg*?9, In the present assay, a new
fluorometric method for assay sulfhydryl oxidasevia
hydrogen peroxide determinationispresented, inwhich
amixtureof hematin (HT) and hemoglobin (HB) isused
asmimetic enzymeof peroxidasefor fluorogenicreac-
tion between 2', 7'-dichl orofluorescein and hydrogen
peroxide. The obtained results demonstrated that the
mixtureof HB and HT isapromising peroxidasemimic.
The emission spectrum of 2, 7'-dichlorofluorescein
(DCF) isshowninFigure(2).

The concentration of 3-aminotriazolerequiredto
prevent interferencewith catdlasethat isfounded inthe
sample, isinvestigated by assaying catdaseactivity in
the presence of different concentrationsof thisinhibi-
tor. Figure (3) indicatesthat the degree of catalasein-
activation depends on the concentration and duration
of pre-incubationwithaminotriazole.

12000
10000
B0O00
&000
4000

2000 S

Fluorometric Reading

—— B T T

Aminotriazole(50mM) isincludedindl subsequent
assaysof SHO; thisconcentrationislikely tobeinex-
cessof that necessary toinactivatethe catal ase present
insemind fluids. Theincrement of sulfhydryl oxidase
activity after adding 50mM-aminotriazolereachesup
t040% and stays constant with higher concentration of
thisinhibitor. However, fiveminincubationwith 50mM-
aminotriazole alowed adding 100 k-unit of catalase
(obtained from Himedia (Product Code: TC037)) to
reaction mixture without any effect on the measured
oxidaseactivity.

A crudesulfhydryl oxidase hasbeen purified from
chicken eggwhite according to method described by®.
It isused to compare present method with othersthat
areused for assessment of sulfhydryl oxidase. Results
obtai ned by the present method arecompared with those
of colorimetric—method™, asshownin TABLE (2).
Identical samples, buffer, and substratewereused in
both methods.

Themethod is applied to the measurement of the
SHO activity in semina plasmaof 60 fertilemen (age
31.6 + 3.3 year) and 60 Asthenzoospermic patients
(age32.5+3.23 year). The results elucidated in TABLE
(3).

Itisevident from the abovethat theresults of this
method can be used to assess oxidative stress of semi-

Somori o on e s o —

600 620 640

Wave length nm

Figure2: Emission Spectrum of Reagent 2',7'-dichlor ofluorescein (DCF). Excitation SpectrawereMonitored at 495 nm,

Emission SpectrawereM onitored at 520 nm.
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Figure 3: The dependence of catalase activity (50 k-unit/L) on time of incubation with different concentrations of 3-
aminotriazole.

TABLE 2: Satistical Analysisof TheValues Obtained for Sulfhydryl Oxidase by Colorimetric - Method and Present
Method.

No. of Samples 20
Mean of colorimetric - method (nmol/ mg protein. min) 68.27+ 3.1
Mean of test method (nmol/ mg protein. min) 68.41+ 2.79
Mean of both methods (nmol/ mg protein. min) 86.34
Regression coefficient B 0.9839
Regression coefficient A 0.0161
Correlation coefficient 0.9929

TABLE 3: Levelsof sulfhydryl oxidasein seminal plasma of fertileand subfertilemen.

Healthy controls Asthenzoosper mic patients
Sulfhydryl oxidase (nmol/ mg protein. min) (mean+ SD) 68.27 £ 4.03 56.15+3.13

TABLE 4: Analytical Recovery of Hydrogen PeroxideAdded to Sample.
Equivalents of Hydrogen Calculated activity Observed activity ? Recovery

Present in assay

Peroxide Ul/liter pmol/liter %

Pooled sample e e 7
Pooled sample + 10 81 81.443 99.99
peroxide
Pooled sample + 20 o1 89 98.9
peroxide
Pooled sample + 100 171 169 98.83
peroxide
Pooled sample + 200 271 263 98,52
peroxide
Pooled sample + 1000 1071 1041 97.19
peroxide

2mean of triplicate determinations; ° present as H,0,

nd fluids. rified from chicken egg white according to method de-

Accuracy of the entireassay protocol ismeasured  scribed by®.
by recovery of hydrogen peroxide added to sample Theprecision of theassay ismeasuredin-runona

detalledinTABLE (4). Samplesulfhydryl oxidasepu-  single sample specimen and between run over aperiod
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TABLE 5: Theprecision of the present assay

N  Mean (+SD) pmol/liter CV%
Within-run 20 68.4+2.79 41
Between-run 20 66.9 +3.51 5.25

of threeweekswith aiquotsfrom the same sample pool
but different reagent’s preparations. The results are
showninTABLE (5).

The assay presents anumber of advantagesmore
than the existing methodol ogies. These advantagesin-
clude; lessquantity of sampleisrequired (0.03ml); the
reagentsarere aively stable; instrumentals, and appa:
ratusarenot complicated and availablein most research
laboratories, and the assay isfreefrominterference.
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