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Porphyrins, of which derivatives are known about twenty in human, are essential
substances for biosynthesis of heme. Porphyria resulting from some disorders in
metabolism of the porphyrins shows changes in their patterns of contents and compo-
nents in organs and excreta. Kondo established recently a high sensitive and simple
method for separation of the porphyrins such as uroporphyrin, carboxylic acid porphyr-
ins of penta-, hexa-, and hepta-, and coeproporphyrin isomers of [ and Il in a sample of
human urine by high-performance chromatography with a reversed-phase column and for
determination of their contents by fluometry, after oxidation of the corresponding
porphyrinogens with glacial acetic acid and jodine.

In this study, the patterns of all urinary porphyrins from patients of various porphyria
were analyzed by combination with the method described above and the computer
system. One analytical procedure for these six porphyrins in a sample was completed
within 10 min. From the porphyrin patterns obtained, the high aceuracy diagnostic
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system for any types of porphyric disorder was established.
Key Words urinary porphyrin, high-performance liquid chromatography, porphyria,
pattern analysis, diagnostic system
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Fig.1 Diagnostic system for porphyrin disorder. FP, flucrescence spectrophotometer (JASCO FP-821)
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Total urinary perphyrins: £ {umeg/l)
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tcer] [v_r} (pctl [A1P] ALP] {LHEP | [DJs] [Normal |

Fig.2 Rule of diagnosis. Abbreviations of CEP, VP, PCT, AIP, ALP, HEP, DIS, URQ, COPRO, HEPTA,
HEXA, and PENTA are the same as described in Table 1 and 2.
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Fig.4 Chromatogram of porphyrin standards, each at
0.125pmol/injection. Abbreviations of porphyr-
ins are the same as described in Table 1.
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L., Fig. 2L/ L TH 2 MW RIE TR £ 15 /o 80
# Table 3lza5 L 72,

1) HEABEHEALT 1 )5 (CEP)

B W oo 4% & 12 URO>COPRO I » PENTA>
HEPTA > COPRO NIDNET %4~ 7=, % 7z, COPRO
IR AR 1B Ll T d B8 5, 68& b
ROV MIRER THY L2z,

2) SHMFRILT 4 )5 (VP)

URG & & i« &3 2 %14 4 URO>COPRO 1>

PENTA>HEPTA>COPRO [ >HEXA ®E 7 &

Table 1 Retention time of standard porphyrins peaks.

Retention Coefficient of Discriminative
Porphyrins Time Variation (%) quantity at
(min?) S/N=2 (pg)®
RO I 3.21%0.08 2.3 1.76
HEPETA 1 5.35%0.07 1.3 3.12
HEXA T 6.92+0.13 i.9 1.62
PENTA I 8.74%+0.07 0.7 1.37
COPRG I 11.12%06.12 1.1 .22
MESO IX 15.89+0.05 .3 1.00

* Values represent means* SD (n=10).

* Signal/noise ratio better than 2.

URO, uroporphyrin; HEPTA, heptacarboxylic acid porphyrin;
HEXA, hexacarboxylic acid porphyrin; PENTA, pentacarboxylic acid
porphyrin; COPRO, coproporphyrin; MESO, mesoporphyrin.
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Fig.5 Chromatographic separations of urinary porphyrins. Abbreviations of porphyrins are the same as
described in Table 1. (A) urine from a normal subject, (B} urine from a patient with acute lead poisoning,
{C)urine from a patient with acute intermittent porphyria, (D) urine from a patient with congenital
erythropoietic porphyria, (E) urine from a patient with porphyria cutanea tarda. Urine samples were
oxidized with iodine-acetate solution. Each urine sample volume is equivalent to 2541 in A, 1.25¢1 in
B, C, D, and E, respectively. Each porphyrin value is listed in Table 2.

Table 2 Results of analysis of urinary porphyrins.

Urinary porphyrins (uzg/l)

Type of
porphyria  URQ HEPTA  HEXA  PENTA COPRO I COPRO Il Total COPRO
(%) I/ 1
CEP 66104 2656 777 4313 22317 844 97311 26.44
yp 5852 1396 38 1520 312 1930 14096 0,16
ATP 1518 76 57 271 85 1025 3032 0.08
BCT 480 204 8 26 10 41 796 0.24
HEP 1214 541 166 487 2570 850 5855 3. 02
ALP 130 23 16 72 87 4520 4848 0.02
DJS <1 <1 <1 <1 32 4 36 §. 00
Normal 14.4 5.3 <1 3.4 12.8 34.0 69.9 0.38
Mean+ SD +35.4 +4.3 +3.5 +6.2 +21.0 +34.8  +0.20

CEP, congenital erythropoietic porphyria; VP,variegate porphyria; AIP,acute
intermittent porphyria; PCT,porphyria cutanea tarda; HEP,hepatcerythropoietic
porphyria: ALP,acute lead poisonong; DJS, dubin-Johnson syndrome.

URO, uroperphyrin I + MU ; HEPTA, heptacarboxylic acid porphyrin [ + Ii; HEXA,
hexacarboxylic acid porphyrin 1+ Hl: PENT, pentacarboxylic acid porphyrin T+ Ii
COPRO, copraoporphyrin,
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Table 3 Results of automated differential diagnosis of porphyrias.

Classifi- Cases of Cases of % of
cation experiment accuracy accuracy Urinary porphyrin pattern
CEP 6 6 109 URG>COPRO 1 ) PENTA>HEPTA>COPRO 11T
VP 2 2 100 URO>COPRG I = PENTADHEPTA>COPRO I
ATP 15 11 73 URQ=COPRO 1l ZPENTA>COPRD I >HEPTA
PCT 22 22 100 GRO>HEPTA = COPRO 1 >PENTA>COPRO I
HEP 2 2 1090 COPRG 1 >URO>COPROII >HEPTA= PENTA
ALP 2 2 100 COPRG I >URO>COPRO I >PENTA>HEPTA
DJs il 11 100 COPRO I >COPROII
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