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HOW RELIABLE ARE CALIBRATORS
FOR URINARY MELATONIN SULFATE?
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Melatonin is a versatile physiological agent that relating to the control of numerous physiologic processes owing to the
multiplicity of sites of formation and the presence of melatonin receptors in various places of a human body. The melatonin
metabolite 6-sulphatoxymelatonin (alias aMT6s or 6-SMT) infiltrates in urine. Therefore, there is a sense to find the sensitive
and selective express-methods for the precise detection of melatonin metabolites in body fluids.

The calibrators are proper tools for the signal processing. In the present research work that is the set of few calibers with
well-defined concentrations of analyte. Comparison of the measured response of actual sample with reactions of calibers
permits to interpret the real signal. Such a response can be either the transmittance or the optical density of sample that are
measured by a photometer. The calibration of dose-response relation has been described by logistic Hill's curve with four
parameters. The photometric transmittances of analyzed solutions were considered as the response. This paper describes the
evaluation and comparison of sets of Hill's parameters for aMT6s-calibrators of independent producers. Reliable calibrators
could help to simplify the analysis of urinary melatonin-sulfate dose. Such express-analysis could be more accessible in
addition. Hence, the problem of creation of reliable calibrators is still unsolved and challenging.
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HACKUTbKU HALINHUMW € KATNIIBPATOPU
ANA MENATOHIHY CYNIb®ATY B CEMI?

I. M. Yyiiko, O. B. AiBOopHuUK, |. O. LLinsaH
YopHomopchkKuli HayioHasibHUl yHisepcumem imeHi Nempa Mozusiu

MenaToHiH € yHiBepcasibHO0 i3i0/10TIYHOK PEYOBUHOIO, iKa CUHTE3YETLCA B PI3HMX MICLSX JIFOACLKONO Tifla i gonomarae
3AiICHIOBATY KOHTPO/b Haf GinbLUicTO hisionoriyHnx npouecis. BcTaHOB/MEHO, WO MeTAb0NIT MenaToHiHy 6-cynbaTok-
CMMenaToHiH (ckopodyeHo aMT6s abo 6-SMT) BUAINAETLCA 3 ceyveto. TakM YMHOM, € CEHC 3HAWTW YyT/IMBI | CENEKTUBHI
ekcnpec-MeToau A1 TOYHOTO BUSIB/IEHHSI METabO0/ITiB MENATOHIHY B pifuHax opraHiamy.

YacTo kanibpatopu ABNATLCA HAJIEXHUMM IHCTPYMEHTaMM A5 06po6Ku curHanis. Y gaHid gocnigHin poboTi e € Habip
KINIbKOX KautibpaTopiB 3 YiTKO BU3HAYEHNMU KOHLEHTpaLissMy aHaniTy. MopiBHAHHA BUMIPSIHOTO BiAryKy qpakTuyHOro 3paska
3 peakuisiMun kanibpaTopiB [O3BO/SE IHTEPNPETYBATU peasibHUiA CurHasl. TakuM BigryKoM Moxe 6yTu abo KoediljieHT npo-
nyckaHHs, 260 ONTUYHA LLIMBHICTb 3paska, L0 BUMIPHOETLCS 3a AONOMOro hoToMeTpa. BusiBneHHs HagiliHnx kanibpaTopis
MOXe CYTTEBO CMPOCTUTY aHasli3 403U MeNaToHiHy-CynbdaTy B cevi. Takuii ekcnpec-aHani3 Moxe 6yTun 6inbl 4OCTYMHUM.

KanibpyBaHHS1 CMiBBIAHOLWEHHSA A03a-peakuis 6yna 3A4jiiCHEHO JIOTICTUYHOK KPMBOK Xisila 3 YoTrpMa napameTpamu.
POTOMETPUYHI KOeiLiEHTN NPOMYCKaHHA aHasli30BaHUX PO34YMHIB PO3M/IAL4ANNCA B AKOCTI BUMIpPHOBAHOIO BiAryky. MeToto
npeacTas/ieHol poboTy Byna oujiHKa i NopiBHAHHA HabopiB NapameTpis Xisa gnia aMT6s-kanibpaTopiB He3aIEXHNX BU-
pOGHWMKIB. Ha xasb, Hall pe3ynbTar 4EMOHCTPYE 3HauHi | He3'AcoBaHi pO36KHOCTI MK HUMKU. OTXe, Npo6/ieMa CTBOPEHHS
HafiiHMX kanibpaTopiB CeYOBOro MeNaTOHIHY BCE e He BUpILLEHA i akTyaslbHa.

KntouoBi crioBa: cevuoBuii MenaToHiH-CynbaaT, kprBa go3a-edhekT, piBHAHHA Xisna, kanibpatopu, (hoTOMETpIS.

HACKO/1IbKO AOCTOBEPHbI KAJINMBPATOPbDI
Ana MENATOHUHA CYNIb®ATA B MOYE?

I. M. Yyiiko, O. B. ABopHuK, WU. A. LLUusaH
YepHomopckuli HayuoHaslbHbIl yHUBepcumem umeHu Mempa Moausbl
MenaTtoHuH siBnseTcs YHMBEPCa/1bHbIM (*)VI3I/IOI'IOFI/I'-IGCKI/IM BeLleCTBOM, KOTOpPOE CMHTE3NPYETCA B Pa3HbIX MECTax YesnoBe-

4ecKOro opraHvu3mMa 1 NoMoraeT OCYLLECTB/IATb KOHTPO/Ib HaZ, 60/1bLUIMHCTBOM GOM3MOIOTMYECKUX MPOLECCOB. YCTaHOBIEHO,
4YTO MeTabosIMT MenaToHnHa 6-cynibhaTokcMenaToHnH (cokpalleHHo aMT6s unn 6-SMT) BblgensieTcs ¢ MoYoin. Takum
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06pasom, ECTb CMbIC/T HATY YyBCTBUTE/bHbIE U CENEKTVBHbIE 3KCNPECC-METOAbl AJ15 TOYHOTO BbISIB/IEHWs] METa60MTOB
MeslaToOHUHA B XWUAKOCTSIX OpraH/i3mMa.

YacTo kambpatopbl SAB/SOTCSA HAAEXHBIMU UHCTPYMEHTaMU [i/1s1 06pa6oTkn CUrHaIoB. B AaHHO uccneoBaTenbCKoii
pa6oTe 310 HAGOP HECKO/BKMX KA/IMGPATOPOB C YETKO ONpPeAeneHHbIMI KOHLEHTpauusaMu aHanuta. CpaBHEHWE N3MEPEH-
HOTO OTK/IUKA (PaKTNYECKOro 06pasLa C peakLmMsiM1 KasInGpaTopoB NO3BOJISET MHTEPNPETNPOBAThL PeasibHblii CUrHas. Takum
OTK/IMKOM MOXET 6bITb /NGO KOIWAULMEHT NPOMNyCcKaHKs, WK ONTUYeckas NI0THOCTb 06pasua, koTopasi u3MepsieTcs
C nomoLLbto hoTomeTpa. BhisiBNeHne HafexXHbIX Ka/IMGPaTopoB MOXET CYLLECTBEHHO YNPOCTUTL aHasIM3 [03bl Me/laToHU-
Ha-cynbgata B Moye. Takoli 3KCnpecc-aHaim3 MOXET GbITb 60/1ee AOCTYMHbIM.

KanmbpoBka OTHOLLEHMs [03a-peakuysi 6blia onvrcaHa orvcTUYecKoi KpUBoii Xuina ¢ YeTbipbMsi napaMeTpamu. ®oto-
MeTpuyeckre KoaprLMEHTLI MPONYCKaHUs aHa/IM3NPYEMbIX PACTBOPOB paccMaTpuBasiMCh B KaUecTBe oTkuka. Lienbto
NpeAcTaB/eHHOM paboTbl Gblsa OLiEHKa U CpaBHEHME HAGOPOB NapameTpoB Xusina A5t aMT6s-KaMbpaTopoB HE3aBUCUMbIX
npov3BoauTeneii. K coxaneHuto, Haw pesynbtar 4eMOHCTPUPYET 3HAUYUTESIbHbIE Y HEOGBACHNMbIE PACXOXAEHNSI MEXIY
HUMU. UTak, npobrema co3faHnst HafleXHbIX KasiMbpaTopoB MOYEBOTO MENATOHMHA BCE ELLE He pelleHa U akTyasibHa.

KntoueBbie crioBa: MOYEBOI MENATOHUH-CY/bAT, KprBasi 403a-3ohekT, ypaBHeHne Xunna, kaiméparopbl, pOTOMETPUSI.

Introduction. Melatonin is a versatile physiological
agent that relating to the control of numerous
physiologic processes owing to the multiplicity of sites
of formation and the presence of melatonin receptors
in various places of a human body [4]. Existing data
suggest that melatonin is affecting human physiology
overall, including the sleep-wake cycle, via the body’s
internal clock [5]. It’s established fact that melatonin
is present in saliva or blood plasma, and the melatonin
metabolite 6-sulphatoxymelatonin (alias aMT6s or
6-SMT) infiltrates in urine [4, 5]. Therefore, the search
of sensitive and selective express-methods for the
precise detection of melatonin metabolites in body
fluids looks as worthy aim.

One of the most popular modern methods of
melatonin detection in the urine is enzyme-linked
immunosorbent assays (ELISA) [2, 7-9]. Such a more
or less complicated biochemical test measures the
presence and concentration of a macromolecule
in a solution with high sensitivity. The package of
reagents for urinary Melatonin-Sulfate analysis is
quite expensive yet, and this test requires the special
qualification of staff.

Often, the calibrators are proper tools for the signal
processing. In our case, that is the set of few solutions
(calibers) with well-defined concentrations of analyte.
Comparison of the measured response of actual sample
with reactions of calibers provides possible to interpret
the real signal. Such a response can be either the
transmittance or the optical density of sample [2, 6-9]
that are measured by a photometer. It would certainly
simplify the analysis of urinary melatonin-sulfate dose,
if we had reliable calibrators. Such express-analysis
could be more accessible in addition.

The calibration of dose-response relationship has
been described most frequently by logistic Hill’s curve
with four parameters [1, 3]. The goal of this paper is the

computing and comparison of sets of Hill’s parameters
for aMT6s-calibrators of independent producers.

Materials and methods. Two different methods
were used for preparation and testing of calibers
with known dosage of aMT6s in human urine. The
first of them is above mentioned enzyme-linked
immunosorbent assays (ELISA) [2, 8-9]. Another is
radioimmunoassay (RIA) that commonly recognized
as extremely sensitive assay technique [6].

Here should be underlined that a number of authors
are using the same set of calibers tested by ELISA
within different laboratories [2, 3, 7, 8]. Other authors
are using different sets of calibers that tested by
different methods (ELISA and RIA) but within one
laboratory [6, 9]. Therefore, all of them were dealing
just with three different calibrators.

The dosage of aMT6s is within range (0—420) ng/
mL. The calibers number of a calibrator is varied up
6to 82, 6-9].

Theory and calculations. The Hill’s logistic
equation looks so [1]:

b—a
+—
(1+(c/x)")

Here Y is the expected response at dosage x.
Parameter a is the minimum asymptote or the response
when x -> oo, Whereas b is the maximum asymptote
or the stabilized response for a zero dosage x -> oo,
Parameter c¢ defines the point of inflection in the
dosage — response curve and is denoted by various
terms (e. g. EC_, ED_, LD, IC, ). The last parameter
d is the slope at the steepest part of the curve. This
factor is also known as the Hill’s slope [1]. The Fig. 1
demonstrates the Hill’s logistic curve with descriptions
of these parameters.

(1
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Fig. 2. The response-dosage curves: circles show the calibers of [2, 7, 8] the diamonds present data [9] and the boxes —
data [6]

Equation (1) describes ascending or descending
logistic curve depending on sign of Hill’s slope. We
expected the descending type and so probably d <0 [3].

There are different ways of determination of Hill’s
parameters [1, 3]. We used the computing technique
[3] as the program package Statistics of Maple 17.
That allowed us to fit of above Hill’s parameters to
experimental data of different producers.

Results and discussion. There are only three
different calibrators: one of them has been described
in [2, 3, 7, 8], two others in [6, 9]. Calibrator of [6]
tested by RIA, others — by ELISA [2, 7-9].

The Fig. 2 presents three dosage-response curves
where the response means the optical transmittance

of analyte solution (B/B0). All logistic curves are
descending (that is d < 0).

Both, Fig. 2 and Table 1, show the significant
divergence between data [2, 7, 8] and data [6, 9].
The third coefficient c (alias EC50, ED50, LD50,
IC50) causes mainly this large difference. Its value
varies from 5.1 to 30.9 (about six times). Obviously,
the difference of ELISA and RIA methods of dose
measuring is «too much». The reasons of such
mismatch are still unexplained. Note that the results
of RIA and ELISA demonstrated first-rate accordance
if we dealt with data of one laboratory [6, 9].

The rest three coefficients of Table 1 are in more or
less agreement and have reasonable values. The first
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Table 1
Hill’s parameters
Method a b C d Data source
ELISA 1.3 100.7 30.9 -0.96 [2,7,8]
ELISA 3.7 99.7 5.1 -1.17 [9]
RIA -0.5 100.7 5.2 -0.89 (6]

of them was close to zero, the second one was near to
100 and the third coefficient was negative. Obtained
results were expected.

Conclusions. There is the evident mismatch among
calibrators of [2, 7, 8] and those of [6, 9]. The main
Hill’s parameter c that denoted also as EC50, ED50,
LD50, IC50 is responsible for this variance, and the
difference looks unexplainably large.

The set of calibers as well as the method of calibrating
(i. e. ELISA) are the same despite on different sources
[2, 7, 8]. Opposite, the methods (ELISA and RIA) and
sets of calibers were different as for competing results
of [6, 9] though both are from the same laboratory.
These two methodically independent results of one
laboratory are in good agreement.

Therefore, the titling question of this paper is still
open because photometry of the human urine may
give very different results as for Melatonin-sulfate
dose nowadays. In the same time, the results of
measurements should not depend on the calibrating
set that would be in use. Thus, the reliable calibrators
of urinary Melatonin-Sulfate are still wanted.
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