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Letter to the Editor

Determination of coproporphyrin isomer contents in urine of tumour patients

Sir,

We would like to present some data on coproporphyrin isomer contents in
the excretions of tumour patients, since no data of this type have ever been
reported in the literature. We believe that our data may provide valuable
information for the understanding of porphyrin metabolism disturbances
that occur in the organisms as the tumours grow.

Up to now, an abundance of material on quantitative and qualitative
porphyrin contents in biological materials has been accumulated and analysed
[1—4]. These problems are most extensively studied by example with
porphyria patients. Much consideration is also given to metabolism
disturbances caused by chemical substances. As a rule, the metabolism
disturbance is characterized by an increase in the total porphyrin contents in
erythrocytes, bile and urine. In many instances, there is a change in the ratios
of the individual components and the qualitative content. An important role
is played by isomers in the metabolic processes. Their ratios can also vary in
pathology studies. In particular, coproporphyrin I and III isomer contents
in urine can vary with heavy metals and drugs, poisoning in liver diseases,
as well as with porphyrias.

Many good high-performance liquid chromatography (HPLC) systems have
been reported for the analysis of coproporphyrin isomers in urine [5—9]. We
have separated coproporphyrin isomers I and III of methy! ethers and acids.
A Du Pont 8800 chromatograph has been used. The chromatographic system
consisted of a reversed-phase Zorbax column (250 X 4.6 mm I.D., 5 um) and a
protective column filled with Permaphase ODS. The flow-rate of the mixture
was 1 cm®/min at a pressure of 82 bar and a temperature of 35°C. The UV
detector was set at a wavelength of 300 or 345 nm. The eluent used for the
analysis of coproporphyrin tetramethyl ethers was prepared by mixing
acetonitrile and 0.1 M sodium acetate buffer (pH 5.16). Effective separation of
isomers was achieved in 11 min with components in the ratio 85:15.
Methanol and a mixture of sodium hydrophosphate buffer (0.02 M) with
potassium dihydrophosphate buffer (0.04 M) served as the eluent for chroma-
tography of the coproporphyrin acids. The pH of the mixture was 6.52. Separa-
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tion was also achieved in 11 min with a mobile phase component ratio of
40:60.

The method was applied to the analysis of urine isomers in 30 subjects. The
known method of porphyrin level estimation [2] provides us with the total
coproporphyrin isomer contents in urine. It is possible to determine the
percentage of each isomer by measuring the peak areas belonging to the
individual coproporphyrin isomers 1 and III. Fig. 1 gives examples of the
pattern observed for normal subjects and cancer patients.
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Fig. 1. Separation of isomers I and III of tetramethyl coproporphyrin ethers in urine of (A)
normal subjects and (B) malignant tumour patients.

We have shown previously that the coproporphyrin contents in urine for
tumour patients is lower than for normal subjects [10]. As seen from Fig. 1,
the proportion of two isomers also differs for these groups of people. Copro-
porphyrin Il per total coproporphyrin found in urine for normal individuals
varies from 60 to 80%, which is in agreement with the value reported by Meyer
et al. [B] and Udagawa et al. [8].

This value remains practically unchanged for nine patients with innocent
tumours. Eighteen patients had malignant tumours and for the majority of
them the above ratio varied from 50 to 60%. A comparison of cases with a
similar total coproporphyrin contents in urine (22—27 ug per day) enables
one to expect a tendency of the content of isomer III to decrease.

Institute of Physics, L.A. GRUBINA*
BSSR Academy of Sciences, 1.F. GURINOVICH
Leninskii Prospekt 70, E.P. DEMIDCHIK

220602 Minsk (U.S.8.R.) S.V. TROFIMOVICH



234

REFERENCES

1

2

oI e

N.P. Kusnetsova, B.S. Pankov, A.8. Chubarova, B.N. Krivosheev and 1.K. Kapralov,
Porphyrias, Meditsina, Moscow, 1981, 192 pp.

D. Dolphin (Editor), The Porphyrins, Vol. VI, Part A, Academic Press, New York, 1979,
932 pp.

M. Doss (Editor), Porphyrins in Human Diseases, 1st International Porphyrin Meeting,
Freiburg, 1975, Karger, Basel, 1976, 512 pp.

L.I. Idelson, Disturbances of the Porphyrin Metabolism, Meditsina, Leningrad, 1968,
H.D, Meyer, K, Jacob, W.Vogt and M, Knedel, J. Chromatogr., 199 (1980) 339.

M. Chiba and S, Sassa, Anal. Biochem,, 124 (1982) 279.

D.J. Wright, J. M. Rideout and C K. Lim, Biochem. J., 209 (1983) 553.

M. Udagawa, Y. Hayashi and C. Hirayama, J. Chromatogr., 233 (1982) 338.

T. Sakai, Y. Niinuma, S. Yanagihara and K, Ushio, Clin, Chem., 29 (1983) 350.

G.P. Gurinovich, I.F. Gurinovich, L.A. Grubina, V.A. Kozlitin and S.F. Nekrashevich,
Dokl. Akad. Nauk B. SSR, 27 (1983) 565.

(First received October 7th, 1985; revised manuscript received March 5th,
1986)



