
IN TRO DUC TION

Ni tric oxi de (NO) is a short-li fe me di a tor of nu me ro us
physi o lo gi cal pro ces ses from ne u ro tran smis sion, mu scle
re la xa ti on and va so di la ta tion to an ti pat ho ge nic and tu mo -
ri ci dal re spon ses (1–5). Bi osynthe sis of NO from L-ar gi -
ni ne by par ti ci pa tion of oxygen is only pos si ble in cells
that pro vi des NOS ac ti vity (Ni tric Oxi de Syntha se) (6).
The re are two NO syntha se enzymes: con sti tu ti ve cNOS, 
in en dot he lial cells, which pro du ces small qu an tity of NO 
wit ho ut in duc tion and in du ci ble iNOS, which on sti mu la -
tion synthe si zes lar ge amo unt of NO (7). Over pro duc -
tion of NO can be a pro mo ter of  va riety of di se a ses (8–9). 
That is the main re a son for de ve lop ment of re li a ble tec hni -
qu es for de tec ting NO pro duc tion.

Alt ho ugh NO con cen tra tion can be me a su red by many
met hods (chro ma to graphy, elec tron pa ra mag ne tic re so -
nan ce, elec troc he mi stry) (10), the short half-li fe and low
con cen tra ti ons of NO (11) re du ce the prac ti cal signi fi can -
ce of the se tests, ma king the se pro ce du res un su i ta ble for
cli ni cal use as well as for sci en ti fic pur po ses. De fi ci ency of 
men ti o ned met hods can be eli mi na ted by me a su ring the
sta ble NO me ta bo li tes, in par ti cu lar ni tri te (NO2) and ni -
tra te (NO3).

Ni tri tes (NO2) are re presen ting the sta ble, fi nal pro duct
of the oxi da ti on of NO in aqu e o us so lu tion (12). Ni tra tes 
(NO3) are for med by re ac tion of NO with oxyhe mo glo -
bin or su per o xi de (re ac tion of oxi da ti on) (13,14). In ad -
di tion, ni tri tes are con ver ted to ni tra tes by oxyhe mo glo -
bin (12–15). Con se qu ently, pla sma, se rum and uri ne, as
me di ums with oxyhe mo glo bin and su per o xi de, pre do mi -
na tely con tain ni tra tes, whi le sig ni fi cant ni tri tes can ac cu -
mu la te in non-he me-con ta i ning flu ids such as ce re bro spi -
nal (16).

The sim plest and most fre qu ently ap plied met hod for de -
tec tion of ni tri te ani ons em ploys co lo ri me tric de tec tion
with Gri ess re a gent, re a gent that ma kes pur ple azo-co lors 
with ni tri tes.

Sin ce the con ven ti o nal Gri ess re ac tion has li mi ta ti ons re -
gar ding sen si ti vity (1–5 mM) (17) and ina bi lity to de tect
NO3 (which do esn’t un der go di a zo tisa tion), se ve ral mo -
di fi ca ti ons ha ve been adap ted. The de tec tion li mit of the
as say can be en han ced (li ne ar to 0.2 mM NO2) (18) by
sub sti tu tion of dap so ne for sul fa ni la mi de. Ad di ti o nally,
the to tal con cen tra tion of oxi da ti ve end pro duct of NO
can be de ter mi ned by con ver ting (re duc tion) NO3 to
NO2.
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SAŽETAK
Kon cen tra ci ja azot mo nok si da mo že se me ri ti broj nim me to da ma, ali
kra tak po lu ži vot i ni ske iz me re ne vred no sti azot mo nok si da uma nju ju
im prak tiè ni zna èaj, te osta ju ne po de sne za kli niè ku pri me nu. Ne do sta -
ci po me nu tih me to da mo gu se eli mi ni sa ti me re njem sta bil nih me ta bo li -
ta NO, kao što su ni tri ti i ni tra ti. U ovom ra du opi sa li smo mo di fi ka ci ju
me to de ko ja se za sni va na re duk ci ji NO3 i si mul ta noj detek ci ji svih kraj -
njih pro du ka ta ok si da ci je NO. Ni vo ni tri ta i ni tra ta je od re ði van u seru -
mu do dro volj nih, zdra vih da va la ca. Se rum je pre iz vo ðe nja te sta de pro -
te i ni zovan.. Re duk ci ja ni tra ta u ni tri te po stig nu ta je va na di ju mom(III).
Za me re nje kon cen tra ci je ni tri ta ko ri šæe na je ko lo ri me trij ska de tek ci ja
sa Gri ess-ovim re a gen som. Kon cen tra ci ja ni tra ta iz ra èu na va na je kao
raz li ka kon cen tra ci je ukup nih NOx, od re ðe ne u pri su svu VCl3 i Gri -
ess-ovog re a gen sa, i kon cen tra ci je NO2, me re ne sa mo u pri su stvu
Griess-a. Na osno vu do bi je nih re zul ta ta, za klju èi li smo da je me to da
ose tlji va do 0,5mM NO3 i mo že se pri me nji va ti na broj nim teè no sti ma
uklju èu ju æi se rum, pla zmu i su per na tant kul tu re æe li ja. Mer ni op seg me -
to de zna èaj no je ve æi pri upo tre bi HCl u Gri ess-ovom re a gen su, u od no -
su na H3PO4, Sa dru ge stra ne, bez ob zi ra na sa stav Gri ess-ovog re a gen -
sa (HCl ili H3PO4), mer ni op seg me to de je ši ri ka da se re a gen si
in ku bi ra ju na 37°C. 

Kljuè ne re èi: azot mo nok sid, ni tra ti, ni tri ti, va na di jum(III), Gri ess-ov re a -
gens.

AB STRACT
Con cen tra tion of ni tric oxi de can be me a su red by va ri ety of met h ods.
Its short half li fe and va l u es of low de tec ta bi lity dec re a se cli n i cal im por -
tan ce of the se met h ods. De fi ci en ci es of met h ods used for NO me a su re -
ment can be eli m i na ted by me a su re ment of sta ble NO pro d ucts such
as ni tri tes and ni tra tes. In this study we ha ve mo d i fied a met hod for si -
mul ta ne o us eva l u a tion of ni tra te and ni tri te con cen tra ti ons.

Hu man se ra we re col lec ted from blood do nor vo l un te ers. Be fo re te st -
ing the sam ples we re de pro te i ni zed. Re duc tion of ni tra te was ac hi e ved
with va na di um(III). Ni tri te con cen tra tion was me a su red by Gri ess re ac -
tion. The ni tra te con cen tra tion was cal cu la ted as dif fe r en ce of NOx (ni -
tri tes and ni tra tes), de ter mi na ted in pre s en ce of va na di um(III) and ni tri -
tes con cen tra tion. This as say has shown sen si ti v ity to 0,5µM NO3 and is 
use ful in va ri ety of flu ids in clu d ing se rum, pla sma and cell cul tu re me -
dia.

We ha ve exa m i ned the influ ence of va r i o us fac tors on de tec tion of
NOX, such as re a gent com po si tion, vo l u me, and tem pe r a tu re. The met -
hod has shown hig her sen si ti v ity when Gri ess re a gent with HCl was
used, com pa red to use of Gri ess re a gent with H3PO4. It has been al so
no ti ced that regard less of which Gri ess re a gent com po si tion was used, 
sen si ti v ity of this re ac tion was hig her when sam ples we re in cu ba ted at
37°C in stead at 25°C. All in cu ba ti ons la sted 30 mi n u tes.
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