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XULOSA

Ushbu  ishda  ceruloplazminning  miqdoriy
aniqlanishini ikkita usulning qiyosiy tahlili o ‘tkazildi:
immunoferment  tahlili  (ELIS4) va  biokimyoviy
spektrofotometriya. Imunologikusullarceruloplazminning
apoformalari bilan antitanalarning o ‘zaro ta siri sababli
natijalarni  yuqori ko’rsatishi ehtimoli anigqlangan.
Olingan natijalar ceruloplazminning ifodasi bilan
bog ‘liq genetik buzilishlarning laborator diagnostikasini
optimallashtirishda muhim ahamiyatga ega.

Usullar. Tadgiqotda bemorlar qon namunalarida
ceruloplazmin darajalarini migdoriy aniglash uchun
ELISA va biokimyoviy spektrofotometriya usullari
qo ‘llanildi. Har bir usulda aniglik va ishonchlilikni
ta’minlash magsadida standart eritilgan eritma va
so ‘rilish o ‘Ichoviari qo ‘llanildi.

Natijalar. Olingan ma’lumotlar shuni ko ‘rsatdiki,
ELISA ko ‘pincha spektrofotometriya bilan solishtirganda
ceruloplazmin yuqoriroq darajalarvini beradi. Bu farg
klinik amaliyotda diagnostic usullarni ehtiyotkorlik bilan
tanlash zaruriyatini ta’kidlaydi, natijalarni noto'g‘ri
talqin qilish ehtimolini bartaraf etish magsadida.

Kalitso ‘zlar: ceruloplazmin (CP), apoceruloplazmin,
biokimyoviy usullar, proteoliz ingibitorlari, yallig ‘lanish,
biomarkerlar, apoCP.

Ceruloplasmin (CP) is a blue alpha-2 serum glyco-
protein with a molecular mass of 150,000-160,000 g/
mol that binds 90-95% of plasma copper. It contains 6-7
copper ions per molecule and exhibits ferroxidase, amine
oxidase and superoxidase activities, participating in cop-
per and iron metabolism [1; P.1-23, 7; P. 1100-1112].
The CP gene is located on chromosome 3 and encodes a
protein of 1046 amino acids consisting of eight subunits,
each of which attaches one copper ion. Ceruloplasmin
is produced by hepatocytes and contains a carbohydrate
component (2-8% by weight) including several oligosac-
charide chains [4; P. 77-84].

Determination of CP concentration is important
for the diagnosis of genetic diseases such as Wilson-
Conovalov disease and Menkes disease, and as a marker
for Parkinson’s disease and some cancers [1; P.1-23, 2;
P.1860-1866]. Normal serum CP levels are 20-50 mg/dl.
Current methods of determination include immunoturbi-
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PE3IOME

B oanmnoti pabome nposeden cpasHumenvubli ana-
U3 08YX MEMOO08 KOTUUECTNBEHHO20 ONpedenetusl yepy-
JonasmMuna; ummyrnogepmenmuoeo ananusa (ELISA) u
buoxumuyeckol cnekmpogomomempuu. Ycmanogiero,
UMO UMMYHOLO2UYECKUE MemOoObl MO2YM 0d68aAnb 3A46bl-
UieHHble PEe3VIIbIMAambl U3-30 63aUMOOeCMEUsT AHMumer
¢ anoghopmamu yepyronnasmuna. Ilonyuennvie pesyib-
mamol UMEIOm 8aNCHOE 3HaueHue Ol ONMUMU3AYUY 11d-
60PamopHoll OUACHOCUKY 2eHeMUYeCKUX HapyuleHu,
CBA3AHHBIX C IKCHpeccuell YepyroniasMund.

Mamepuanst u memoosl. B ucciedosanuu ucnonw-
soeanuce ELISA u buoxumuueckas cnexmpoghomome-
MpusL 0715t KOMUYECMBEHHO20 ONpedelieHus yposHell yepy-
JlOnAazMuna 8 obpasyax nayuenmos. s kaxjcoou me-
MOOUKY ObLIU NPUMEHEHbL CIAHOAPMHbLE PA36EOCHHbLE
Pacmeopuvl U usMepeHus. no2ioujeHusl, umodwl obecne-
YUMb MOYHOCb U HAOEICHOCMb PE3YIbNamos.

Pezynomamel. [lonyuennvle dannvle NOKA3AMU, YmMo
ELISA uacmo oasan bonee gblcoxue yposHU Yepyronias-
MUHA MO CPABHEHUI0 co cnexmpogomomempueri. dmo
pasiudue nooyepkugaen HeobXo0uMoCcms mujamenbHo-
20 8bIOOPA OUASHOCMUYECKUX MemO0008 8 KIUHUYECKOU
npakmuke, umoovl uzDexncamv NOMeHYuaIbHOU uHmep-
npemayuu pe3yibmamos.

Knrouesvie cnosa: yepyronnasmun (CP), anoyepy-
JLONAA3MUH, OUOXUMUYECKUE MEMOObl, UHSUOUMOPbL NPO-
meonuza, socnaienue, buomapkepwi, apoCP.

dimetry, enzyme immunoassay, radial immunodiffusion
test, and bichromatic assay, each of which has its own
drawbacks. For example, the bichromatic method re-
quires caution due to benzidine toxicity and does not de-
tect apoceruloplasmin [5; P. 499506, 6; P. 6082—6092].
Further research is needed to improve methods for deter-
mining the concentration of ceruloplasmin and its forms
[3; P. 590-596].

Methods of determination

Immunological methods for the determination of
ceruloplasmin (CP) concentrations are widely used in
diagnostics, but have drawbacks. The main problem is
the overestimation of CP concentrations due to antibody
reaction with subunit forms of the apoenzyme resulting
from dissociation of the ‘mature’ CP octamer. This leads
to elevated CP concentrations in patients with Wilson’s
disease and other liver diseases. Normally, CP levels are
reduced in this disease, and low values (< 5-7 mg/dl) may
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indicate the presence of disease.

Importantly, CP is also an inflammatory response
protein and is elevated in tumour and inflammatory con-
ditions. The main methods for determining CP in clin-
ical practice include ELISA and immunotubidimetry.
The ELISA method may lead to partial dissociation of
CP subunits due to the lengthy steps involved, whereas
immunoturbidimetry is a faster method of analysis.

THE AIM OF THIS STUDY is to compare meth-
ods for the quantification of ceruloplasmin (CP), such as
enzyme-linked immunosorbent assay (ELISA) and bio-
chemical spectrophotometry.

STUDY OBJECTIVES

The study involved 250 children aged 1 year and old-
er who were examined by geneticists. The control group
consisted of 250 children without family history and
clinical manifestations of diseases associated with ceru-
loplasmin metabolism. The parents of the patients gave
informed consent to participate in the study. The final di-
agnosis of the children was made by qualified geneticists.

Determination of CP concentration by ELISA
method

The concentration of ceruloplasmin was de-
termined using a commercially available HUMAN
CERULOPLASMIN ELISA Assay Kit. Five ml of ve-
nous blood was collected from each subject from both
groups on an empty stomach. The ELISA procedure in-
cluded the following steps: addition of 100 pl of samples

(A2 — Al)sample
(A2 — Al)calibrator

According to the kit specifications, the sensitivity
limit was 3.27 mg/dl and the linearity range was up to
120 mg/dl.

RESULTS AND DISCUSSION

Our study tested two types of inhibitors designed to
prevent proteolytic cleavage and dissociation of the ceru-
loplasmin globule. Ten patient samples divided into three
groups were used to analyse the efficacy of the inhibitors.
In the first group no inhibitors were used, while in the
second and third groups inhibitors were added.

The results of the analysis showed that samples in
the first group (no inhibitor) showed the highest values,
ranging from 23.3 to 29.7. Specifically, samples with
numbers 27 and 124 showed the best results with ceru-
loplasmin concentrations of 23.4 and 29.7, respectively.

In the second group where protease inhibitors were
used, the mean values decreased significantly, ranging
from 17.4 to 24.1, with sample number 106 giving the
highest value at 22.3. This indicates the effect of the in-
hibitors in reducing the ceruloplasmin concentration.

The third group containing the complete inhibitors
showed intermediate results which were between the first
two groups, ranging from 20.9 to 27.2. Samples num-
bered 124 and 106 gave the highest results of 27.2 and
25.7 respectively.

Thus, the action of protease inhibitors markedly de-
creased the concentration of ceruloplasmin compared to

and calibrators to wells, incubation at room temperature,
addition of biotin-labelled antibodies and incubation at
37°C. Washing was then performed, substrate solution
was added and incubated to show dye. The optical den-
sity was measured at 450 nm and the concentration was
determined from the calibration graph. The sensitivity of
the kit is 75 pg/ml with the required dilution of samples
in million fold.

Immunoturbidimetric assay

The CP content was determined using a
Ceruloplasmin Turbidimetry spectrophotometric kit. The
method is based on the ability of ceruloplasmin to form
a complex with p-phenylphenylenediamine (PPD) in Tris
buffer solution, resulting in a colour change. Absorbance
measurement using a spectrophotometer allows the con-
centration of CP to be determined from a calibration
curve. The method is versatile, easy to use and widely
used in clinical diagnosis. The serum sample was used
without prior dilution immediately after collection and
centrifugation.

Analysis of ceruloplasmin concentration

The assay involved adding 7 pl of sample or cali-
brator to reagent R1, mixing and recording the first op-
tical density value (A1) using an automated programme.
Then 200 pl of reagent R2 was added and the second
optical density value (A2) was read after 2 minutes. The
concentration of ceruloplasmin was calculated using the
formula:

m
% Calibrator concentration = d—fCeruloplasmin

samples without inhibitors, but their use gave intermedi-
ate results that confirm the importance and effectiveness
of using inhibitors for research purposes.

In the initial stages of the study, we used an ELISA
kit for the determination of CP, but found significant vari-
ation in results for both clinical samples and standards.
This may be due to the low sensitivity of the kit. The
ELISA method is time-consuming and requires a multi-
step process, which may lead to disintegration of the CP
octamer and increased errors due to the need for strong
dilution of samples.

The preservation of the globular structure of CP is
crucial, and the use of ELISA can lead to dissociation of
the protein into subunits, which is likely responsible for
the variability in results. By conducting further studies,
we have switched to a biochemical method for the deter-
mination of CP.

CONCLUSION

In this work, a comparative evaluation of methods
for quantitative determination of ceruloplasmin: en-
zyme-linked immunosorbent assay (ELISA) and bio-
chemical spectrophotometry was carried out. It was found
that the ELISA method is inefficient and unreliable due
to dissociation of high molecular weight proteins, which
leads to inaccurate results. The findings are in agreement
with other studies such as Aisen P. and William C. Cho,
concerning the analysis of transferrin.
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