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a..-Aeid glyeoprotein(orosomucoid) was prepared from a byproduct of 

the ethanol plasma fract ionat ion by means of ion-exchange procedures. 

Iimtunoelectirophoresis suggested a high degree of pur i ty i the pur i f ied 

prote in contained 13.5? s i a l i c acid and 17-855 hexose. 

The a r ac id glycoprotein was modified by removal of s i a l i c acid with 

131 rieurominidase(E.C. 3.2.1.18) followed by iodination with I . 

The purpose of the prepara t ion, i t s po ten t i a l use ar a pharmacon for 

l iver- funct ion s tudies in nuclear medicine, i s the subject of fur ther 

study. 

Introduction 

In e a r l i e r s tudies i t has been shown that a number of asialo->glycoproteins 

on i . v . inject ion disappeare from the c i rculat ion in a short time and go 

t o the l i ve r . In case of a ,-acid-glycoprotein the disappearence seemed 

2 
t o De the fas tes t . 

The mate r ia l , prepared as will be described in t h i s paper, i s intended 

for study of i t s metabolism in the r a t and i t s possible applicat ion in 

nuclear medicine in l i v e r function t e s t s . These studies w i l l be described 

elsewhere. 

Materials 

Neuraminidase, from Vibrio cholerae(500U/ml), and N-acetylneuraminic 

acid were obtained from Calbiochein(Los Angeles, USA), cat.no.U8G717 

and 110137s resp. i human a . -acid glycoprotein, as standard for the 

immunologic assay, mono specif ic rabbi t antihuman «1~acid glycoprotein 

antiserum and M-Partigen rad ia l immunodiffusion p la tes for a ^ a c i d 
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glycoprcteins were obtained from Behring Nerke AG (Marburg/Lahn, German 

Federal Republic) cat.nc. ?FC 05» RCW05 end TBX 03» resp.; rabbit antihuman 

antiserum was obtained from the Central Laboratory of the Blood Transfusion 

Service of the Netherlands Red Cross (Amsterdam, The Netherlands); carrier 
131 free К I, 23mCi/ai, free of reducing agents was obtained fro» Philips 

Duphar (Petten, The Netherlands), cat.no. DRN 5320; Sephadex G-75, 

DEAS Sephadex A-50 and QAE Sephadex A-50 were obtained from Pharmacia 

(Uppsala, Sweden); Monodur 31 from Vereinigte Seidenwebereien (Krefeld, 

German Federal Republic); Membrane filters no. 1121, 0.2u, from 

Schleicher and Schuil (Dassel, German Federal Republic) and membrane 

filter 0.22y from Millipore Benelux (Brussels, Belgium); Special Agar 

Hoble from Difco Laboratories (Detroit, U.S.A.) 

Reerystalized bovine serum albumin, obtained from Fluka AC (Buchs, 

Switzerland), cat.no. 05^70, was dried over P̂ O,- before use as standard 

in the Folin reaction. 

All other chemicals were of reagent grade. 

Methode 

Determinate ion_of grotein 

o^-Acid glycoprotein concentrations were determined by the rad ia l 

3 . • 

immunodiffusion technique of Mancini et a l , as modified by the 

manufacturers of tne p l a t e s , using the above mentioned curaeid glycoprotein 

from Behring Werke AG as standard; by A^g measured with a Zeiss PMQII 

spectrophotometer, using A ' Дар
С т s 0-Ö9 ; and by the Folin 

5 
reaction , using r ee rya ta l l i zed bovine serum albumin as standard. 

„. . . б 
SiaJic acic* was determined by the method of Warren 

http://cat.no
http://cat.no
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Hexose analysis 

Total hexose content was determined with the pheaol reaction as 
*7 

described by Ashvell. 

Immmological_technique 

Immunoelectrophoresis(1.2.) was carried cut in 1,35̂  Special Agar Noble, 
a 

0.05 M veronal buffer , pH 8 .6 , according t o Peetoom. 

Macro-Chicbterlony (double agargel diffusion) p la tes were prepared according 
q 

to Brummelhuis' in 0.9Я agarose. The holes had a diameter of 0.7 cm» 

and the distance from core t o core was 1.1 cm. 

Antisera against the з . - a c i d glycoprotein preparation were produced 

in r abb i t s . Intramuscular i n j ec t ions , t o t a l l i n g 1 ml 0.05J& pro te in 

and 1 ml of Freund's complete adjuvant, were given divided over several 

p s r t s of the body. Four weeks l a t e r th ie procedure was repeated with 

Freund's incomplete adjuvant. Antisera were col lected th ree veeks a f te r 

the second in jec t ion . 

Preparation 

Pur i f ica t ion 

The s t a r t i n g material consisted ;c£ the supernatant of fract ion V, as 

obtained by fract ionation of human plasma according to a Conn VI 

procedure, as modified by Brummelhuis et a l . I t cons t i tu tes a d i lu ted 

plasaia containing k0% e thanol , from which only a few, mainly ac id , 

prote ins have not been removed ( ionic .s t rength Г a 0 . 2 , pH U.S-5.C, 

prote in content less than 0.02$). 

Fif ty l i t e r s of t h i s supernatant were di lu ted four times with H^O, 

and the pH was adjusted to b,5 with acet ic acid. 

At U C, 250 g of dry ГЕАЕ-Sephadex A 50 vere added. The suspension was s t i r r e d 
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for 90 a iautes and allowed t o s e t t l e for 30 minutes. The c lear 

supernatant was then pvaaped off and the s lurry was t ransfer red t o a 

30 1 f i l t e rho lde r (Sei tz) and collected on a nylon cloth with 30y 

pores (Moncdur 3"!) '•" 

Air pressure (0.2 ato.) was applied t o remove most of the f lc id . The 

DEAE-Sephadex was then washed with C.I Й acetate buffer» pH U.5, (0.1 M 

ace t ic ac id , pH adjusted with NaQH) in four por t ions of 6 1 each. 

Blution was carr ied out with 5 1 of 1 M acetate buffer pH 5-7 and 

fract ions of 0.5 1 were co l lec ted . 

Eight fract ions with A?o„ > 0.7 were pooled, dialyzed overnight 

against SCO 1 water at 4 С and lyophi l ized. 

The powder was suspended in 120 ml water , dialyzed against water at 

room temperature u n t i l a conductivity of 0.01^ft cm , the value of 

0.9? sa l ine so lu t ion , was reached, and s t e r i l i z e d Ъу f i l t r a t i o n through 

a membrane f i l t e r (Schleicher and Schui l ) . 

The crude concentrate of p ro te ins with low I . E . ? . obtained in t h i s way 

contained appr. 3% p ro t e in , as was shown by i t s ApR. 

The greater par t was iden t i f i ed as a^-acid glycoprotein by means of 

iramunoelectrophoresis and Macro-Ouchterlony technique using a specif ic 

antiserum (Behring Werke AG). 

An estimation based upon r a d i a l immunodiffusion indicated tha t roughly 

85? of the protein in the preparat ion was c^-acia glycoprotein. 

In order to reach a higher degree of pu r i t y , chromatography was perfcrned 

with a QAE-Sephadex A-50 column(30cm x 2cm) equ i l ib ra ted with 0.02 M 

acetate buffer pH 4.5- Three m i l l i l i t e r of the crude a 1 -ac id glycoprotein 
with 

concentrate was d i lu ted ten times/water and applied t o the column. Extensive 

washing was then car r ied out with successive 1 1 por t ions of 0.02 M aceta te 

buffer pH 4-5^,0,03 M ace ta te buffer pH 4 .25 , 0.05 M ace ta te "buffer pH 4.00 

and 0.5 M acetate buffer pH 3*75, while the A_0„ Cm of the e luate was 
2Ö0 nm 

continuously monitored. 
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Upoc subsequent elut ion with 2 M aceta te buffer pH 3 .2 , f ract ions with 

A. . > 0.3 were pooled, dialyzed against water , lyophil ized, 

resuspended iu water , dialyzed against water u n t i l a conductivity of 

0.01 h(T cm~ was a t ta ined and s t e r i l i z e d by f i l t r a t i o n through a 

meat» ran e f i l t e r (Mil l ipore) . 

Analysis 

The 10 ml of С5% a.-acid glycoprotein preparation, obtained as described 

above, were judged to be highly рги-е because of the single precipitation 

band in Immunoelectrophoresis (Fig. 1). In order to further investigate 

its purity, antisera were produced in four rabbits against this purified 

preparation. 

Macro-Ouchterlony analysis (Fig. 2) and imounoelectrophoresis (Pig. 3), 

employing these sera, revealed a very high grade of epecificity since 

the serum from only one animal gave a faint indication of the presence 

of a minute amount of contaminant antigen in the a.-acid glycoprotein 

preparation. On eluticn from a Sephadex G-?5 column. (35 cm x 2 сю) 

equilibrated with saline solution only one U.V, absorbing peak, without 

shoulders, was observed. 

Protein concentration in the purified preparation wa3 measured by 
1 r*m 

r ad i a l immunodiffusion; by determination of А-и л : and by the 
' ' 280 nm' * 

Folin reac t ion , resu l t ing in 5.28 mg/ml, 6.20 mg/ml and 3.85 mg/ml, 

,-esp..T?;e l a s t value represents purely the protein noie ty . Correction for 

the carbohydrate content y ie lds 6.hi mg a , - ac id glycoprotein per ml. 

Determination of s i a l i c acid and t o t a l hexose contents yielded 13-5% 

and 17.6$ r e e p . , both based on a pro te in content of 5-2Ö mg/ml. 

Heimburger et a l . reported for these values 12.1? and ii*.7^,resp. 
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Removal of s i a l i c acid 

12 a..-Acid glycoprotein was modified by the method of Morell e t e l . 

A solution of the protein and neuraminidase was incubated under 

conditions as described in the legend of F ig . k. 

At various times al iquots were analyzed for free s i a l i c acid (Fig. k). 

The preparation from which the ''O hour al iqout was taken was used for 

iodinat ion. 

131 lodmation with I 

13 Asialo-a-j-acid glycoprotein was iodinated by the cbloraaine-T procedure , 

modified as follows: 0.55 ail of the mixture described above (which had 

been incubated for 1С hours with neuraminidase) was mixed with 0.25 ml 
131 0.5 M sodium phosphate pH J.7. Then 0.2 ml К I was added, immediately 

followed by 1.0 ml Q.2% chloramine-T. 

The solution was s t i r r e d for one minute a f t e r which 1.0 ml 0.75Ï WaHSO., 

and 2.0 mi 2% KI were added. The f ina l product wae passed through a 

Sephadex G-T5 column (35 era x 2 cm), equi l ibra ted and eluted with sa l ine 

131 -so lu t ion , to sep&rate the iodinated protein from the excess I . 

From the r e s u l t s of the I-determination in the fract ions of the 

e luate i t was computed tha t approximately 90jf of t h j r ad ioac t iv i ty 

131 -was protein bound, e luted well separated from the free I . 

Discussion 

the 
The method of pur i f ica t ion described above has/advantage tha t the s t a r t i n g 

mater ia l i s r a the r cheap and readi ly ava i lab le and tha t i t y ie lds a 

mater ia l of a high degree of pur i ty as shown in Figi». 1, ' and 3. 

Furthermore, t h i s procedure i s r e l a t ive ly simple and lends i t s e l f 
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t o sca l in^-up , as an t ic ipa ted in case the material w i l l he shown t o 

he of c l i n i c a l use. However, i t i s r ea l i zed tha t in suea a case not 

only problems of s t e r i l i t y and pyrogenity must be faced but a lso t h a t 

such preparat ions aust he free of neuraminidase, the presence of which 

could lead t o antigen-antibody react ion a f t e r repeated paren te ra l 

administrat ion. Work in progress aims at solving these problems by 

using a carrier-bound enzyme. 

Whether the discrepancy between the r e s u l t s of the r ad ia l ioEunodiffusion 

and of the > , С л measurements i nd ica t e s an unident i f ied component, 

tha t escaped detect ion Ъу гЪе o ther immunoteehnioues, can not he answered 

at the present t i n e . 

A preparation as presented i s , however, su i tab le for animal e3q>eriment3. 

In these experiments, but also in the ana ly t i ca l procedures, the 

presence of neuraminidase does not i n t e r f e r e , since i t represents 

l ess thfin 0.1% of the t o t a l prote in content . 
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Legends by the figures 

Figure 1. Immunoelectrophoresis of the purified a -acid glycoprotein 

preparation (wells 1 and 3) against rabbit anti human serum ( trough A ) 

anci commercially obtained specific rabbit anti-human at.-acid glycoprotein 

( trough В );£or reference the electrophoresis pattern of ten times diluted 

standard human plasma (well 2) is given. 

Figure 2. Macro-Ouchterlony analysis of the purified a -acid glycoprocein 

preparation (central well) against ar.tisera produced against it in two out 

of four rabbits. Wells A contain undiluted serum, wells В and С serum diluted 

2 and 4 fold, resp. 

The faint precipitation line near well A of rabbit 2 may hint at the presence 

of a slight amount of contaminating substance in the a.-acid glycoprotein 

preparation. The three other rabbit sera did nof show this phenomenon. 

Figure "*. Immunoelectrophoresis of human standard serum (wells) against 

Lhe antiserum (trough) produced against the purified a.-acid glycoprotein 

preparation in rabbit 2 (see Fig.2). 

Figure 4. Removal of sialic acid as function of time. A mixture of 

] ml of a.-acid glycoprotein (= 5.28 mg) , 0.07 nil 0.5 M acetate 

buffer, pH 5.65, containing 0.15 M NaCl, 0.02 ml 0.2 M СаСЦ. О aq. 

and 0.20 ml neuraminidase (a 300 U) was incubated at 37 С for up to 

JO hours. 

Plotted are the percentages of sialic acid liberated in the various 

aliquots ar, function of tiine. 
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