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o Pyndoxaiated and polymenzed haemoclobm denvauves have been ;n.v&cti- 5
satedas prospectivé oxygen-transporting blood volume e:qganclers“6 Sensitive ana- -
{ytlcal methods are necessary to characterize and check the quahty and distribution of -

- _protein subfractions of these ¢ complex products. Electrophoresis?, isoelectric focusmg» E

(I»EF)1 and. chromatofocusmg have been found suitable for this purpose. .

, RESULTSANDDISCUSSIO\I-- DI

In the present paper. we report on- the fezsxbﬂltv of fast protem hquid éhroma— ,‘

cqumn, a saIt cvmeutratwq gradxent and a neWFPLC apparatus .- ’7 )

: MATERIALS AND METHODS

Stroma-free human haemoglobm (SFH) was prepared ﬁ'om outdated human :
erymrocytes by a ‘stanidard techmque Pyridoxalated and. borohydnde~treated SFH.

. was subsequent{v modified with 231 mg glutaraldehyde per I'g: of haemoglobin (SFH-V

-G,'25) as described prevxouslv and stored for 6 days at — '5°C before fractionation
- by FPLC. The haemog[obm (HDb) concentration was 60 gfl, and the methaemoglobin -
content'was 15 %, of the total Hb. Ps, (37°C, pH 7.40) was 1. 86 kPa for SFH and 2.30
"kPa for SFH—P—G[Z Before apphcatlon to the chromatographlc column HRS (the
Pharmacia FPLC system), ‘the samples were equilibrated with 0.020 M Tris buffer, '
pH 8.0, by using gel filtration on Sephadex G-25. The two samples were applied to'a -
- Mono Q prepacked colu:mn HRS and eluted thh a Imear gradxent of ‘\FaCi in thc-
s«mebuﬁ'er..r EX R B S : e T

A typ:cal FPLC result is shown i F:g..i Modﬁied haemoglobrn was frac—-
Uonated into ten or eleven peaks. The clution pattern: of SFH-P-G/25 was markediy -
different from that of native haemoglobm showing only four peaks; eluted at concen- -
" trations of up to. about-0.1. # NaCl. The fractions eluted at NaCl concemratlons“
_-above 0.1 'M correspond to chemically modified ‘haemoglobin molecules’ possessing a
hlgber: negatme charge predolmnantlv du» to the. mductlon of phosghate groups. The .
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Fig. 1. Fast protein hguid chromatography of SFI and SFH ireated with pyridoxai-S-phosphate and
gluteraldebyde (SFH-P-G/25). Column: HRS pre-packed with Mono Q aniezn cxchangm Eluent: 0.02 ifF
Tris pH 8.0 with NaCl gradieat up to 0.5 5£. Curves: 1 = SFH; 2 = SFH-P-G; 3 = gradient of NaClL

portion of modified SFH is about 759, of the total, in good agreement with previous
results?-2.

In general, there is 2 similarity between the fractionation of SFH-P-G by IEF
in a pH gradient (c¢f, ref. 1) and by FPLC in a salt gradient, since both separation
techniques are based on the charge differcnces between individual molecular sub-

populations. The number of fractions was ten to twelve in both cases. Moreover, the
relative positions of the first six pezks in Fig. I, curve |, were comparable to those
obsarved in IEF of SFH-P-G. Faster chromatography at stecper sait gradients also
led o a fair fractionation within about 5 min, however, the conditions used in Fig. 1
seemed to be preferable. The present results do not enable a detailed identification of
protaia fractions present in 2 very complex and dynamicaﬁy equilibrated system of
diffarent variants of haemoglobin molecules {¢f, refs. 3, 7). Nevertheless, FPLC has
provad o be a very sensitive and useful method for rapid analysis of the heterogeneity
of pyridoxalated haemoglobin derivatives.
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