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Summary

We investigated the concentration of free Ukrain (U) in blood plasma of rats after its single intravenous injection (0.25 mg/kg) using ion-pair HPLC with fluorescent detection. Elimination curve was estimated for the main fluorescent compound. We found that the maximal plasma concentration of U is lower than expected assuming uniform tissue distribution of the preparation. The half-life of the preparation is probably less than 20 min and hence seems to be lower than reported after high doses. An unstable binding of U to tissues and blood cells might take place. 

Introduction


Ukrain (Tris{2-[5bS-(5ba-6b,12ba]-5b,6,7,12b,13,14-hexahydro-13-methyl[1,3]-benzodioxolo-[5,6c]-1,3-dioxolo-[4,5-i]phenatridinum-6-ol]-ethaneaminyl}phosphinesulfide•6HCl)
, usually is referred to as a thiophosphoric derivative of chelidonine. However, a number of compounds differing by structure present in the preparation including both the rest of free alkaloids and the products of their derivatization with triaziridide of thiophosphoric acid. The content of chelidonine in the sum of alkaloids of greater celandine (Chelidonium majus L.) is the highest [1] and therapeutic activity of the preparation as well as the phenomenon of fluorescence in vivo are usually associated with its thiophosphoric derivative [1,2]. Complexity of the structure of this compound, including presence of quarternary nitrogen atoms, makes difficulties for its selective detection. Our study was a preliminary approach to determine it in the blood plasma for studying the pharmacokinetics. Due to the wide range of biological activities of Ukrain, it may have a number of systems of transport to cells with different characteristics of binding. Though it was shown that the preparation after its administration in high doses does not bind with high affinity to blood cells or plasma proteins and is excreted by the kidneys unchanged [6], there might be a possibility for its binding to certain tissues or proteins in low concentration. On the other hand, Ukrain can be retained in the tumor tissue for up to 14 days following the last injection [3]. We suppose that kinetic parameters of Ukrain may differ in healthy organisms and tumor bearers due to the accumulation of Ukrain on the periphery of the tumor. Therefore, we have attempted to detect Ukrain in blood plasma of intact rats after its single injection in doses close to the therapeutically active ones. 

Materials and methods


Chemicals:

Ukrain (Nowicky Pharma, Vienna, Austria) was obtained from Ukrainian Anti-Cancer Institute (Vienna, Austria). Other reagents were HPLC-grade. 


Animals and plasma preparation:

Male Wistar rats weighing 140-160 g and aging 3-4 months were used. Ukrain was administered in single injection into the tail vein (0.2 mg/kg). Rats were killed by decapitation after 5, 20, 60, 180 min or 24 hours after injection. Blood was collected into the polypropylene tubes with heparin and plasma was obtained by centrifugation (440g, 10 min). Plasma was carefully removed and deproteinized with an equal volume of 1 M perchloric acid. Protein-free extracts were obtained by centrifugation (12,000 g, 10 min) and stored before analysis in –18°C for not more than 48 hours. 


Analytical procedure

HPLC apparatus consisted of M501 solvent delivery system (Waters Assoc., Milford, MA, USA), Rheodyne 7125 injector, temperature control module TCM and M420 fluorescence detector (both were from Waters Assoc., Milford, MA, USA). Sample enrichment was carried out using a concentrating pre-column, which was mounted instead of the sample loop in the injector in order to allow injection of large volumes of sample. Column 3x150 mm packed with Diasorb 130 C16T (Elsico, Moscow, Russia), 8 (m and pre-column (4x5 mm) packed with Diasorb 130 C16T, 15 (m were used. Samples (2 to 6 ml) were injected after pre-conditioning of the pre-column with 1 ml of water after that additional 1 ml of water was used to eliminate the rest of perchloric acid from the pre-column. Mobile phase composition: 0.5 M KH2PO4; pH adjusted to 2.65 with H3PO4, 10 mM sodium octylsulfonate, 17.5 per cent (v/v) of acetonitrile. Flow rate was 0.4 ml/min. Column temperature was maintained at 40°C. Detection by fluorescence (excitation 360 nm, emission 455 nm).


Data processing

Chromatograms were processed using MultiChrom system (MultiChrom, Moscow, Russia; program version 2.67). External standard quantitation was used.

Results and discussion 


The plasma concentrations of free Ukrain were the following:

Time after injection
Plasma concentration (based on the largest fluorescent peak), (g/ml

5 min
0.25 ± 0.06

20 min
0.109 ± 0.024

60 min
0.045 ± 0.011

180 min
0.030 ± 0.010

12 hours
below detection limit

48 hours
below detection limit

Values expressed as mean ± s.e.m. from four determinations.

We consider these results as preliminary and insufficient for calculating the kinetic constants, but it is clear that the shape of the curve is not exponential. The data obtained indicate the presence of more than one way of disappearing of the main fluorescent component of Ukrain from blood plasma. 

(fig.)


The maximal plasma concentration of Ukrain is lower than expected. We can also conclude that the half-life of the preparation is shorter than reported after high doses [4,5] using detection by UV absorbance. We suppose that some unstable binding of Ukrain to tissues and blood cells might take place and the equilibrium between tissue and plasma concentration is established about 20 min after the injection. It also seems to be possible that Ukrain is transported partially in protein-bound form, however, the preparation released during sample preparation. Further investigations are to be performed to determine the content of the main fluorescent component of Ukrain in tissues.
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Fig. Concentration of free Ukrain in blood plasma of rats after its single intravenous injection.
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