
large-scale production. I t  is obvious that these procedures are in- 
adequate to prepare lion-antigenic albuniin. Complete elimination 
of the slower-nioving component may produce a preparation which 
does not have such striking antigenic properties. 

13788 

Intravenous Administration of Bovine Plasma Albumin.* 

I<rc.iiicii, Taylor, and Hall’ found that the globulin fraction of 
l)o\-ine plasiiia produced far more skin reactions than the albumin 
fraction. \\71ioIe bovine Idasma produces an alarming number of 
untoward react ions when adniinistercd intravenously to man.2 Satis- 
factory preliniiiiary results with the intravenous administration of 
the alhuniin fraction o f  h i - ine  plasnia prepared by ammonium sul- 
1)liate fractio1i:ttiott have I)ceii r-cportccl recently.‘ The present article 
is a report on the iiietliods of preparation and results of the intra- 
veiious adiriinist ration o f  plasiiia albumin. 

Bovine allmniin was prepared by fractionation from sterile plasma 
ivith ( a  j amnioriiuni sulfate aiid (11) methyl alcohol. 

Solid arimioiiiiini sul ia tc  u - a s  tiialyzed into sterile plasma through 
a cdlopliaiie iiieiiihr:tiie at +-I C’ ; 3.50 g ammonium sulfate were 
used for each liter of plasma. The albumin was precipitated front 
the filtrate o f  the I’lasnia hy saturation with ammonium sulfate. 
The final precipitate was dissolved in distilled water and was 
dialyzed in collodion bags against a phosphate buffer at pH 7.3. 
ionic strength = 0.155. The alhuniin solution was Seitz-filtered. 
tested for sterilitJ- aiitl stored in sealed vials at 4°C until used. 
Contamination ~ v a s  kept at a mininiuni by clean technic and main- 

* This 11-orlr was supported by a grant froin Frederick Stearns and Compmy, 
Detroit. Valuable assistance JWS provided by the  Work Projects hdministration, 
Unirersity of Minnesota l’rojcct So. 8760, Sub-project No. 380. 

1 Krenien, A .  J.. TiIylor, I€. L.. nncl IIall, €1.) P R O C .  sot. EXP. BIOL. AND &TED., 

1940, 42, 532. 
2 Wangensteen, 0. H., Hall, 13.. Krcmen, A. J.? and Stevens, B., P R ~ .  SW. 

EXP. BIOL. AND NED., 1940, 43, 616. 
3 Davis, H. IT., Eaton? A. G., and Williamson, J., PROC. SOC. EXP. BIOL. AND 

?VIED., 1942, 48, B6. 
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tenance of temperature at 3'C, but complete sterility during prepa- 
ration was not achieved except in the final solution. 

Pyrogenic response occurred rather frequently when these am- 
monium sulfate preparations were administered. For comparison, 
fractionations were made with methyl alcohol and a rigorously con- 
trolled aseptic technic. The bacteriological details will be presented 
elsewhere.' All procedures were carried out in a sterile atmosphere 
(ultraviolet lanips and air filters). A t  each stage of preparation 
samples were taken arid cultured at So,  Z", and 37"C, both aero- 
hically and anaerobically. If contamination appeared at any stage, 
tlie lot was discarded. 

Sterile bovine plasma was precipitated in liter centrifuge bottles 
at -17°C by adjusting the methyl alcohol concentration to 40%. 
After centrifugation and aseptic transfer of the supernatant liquid, 
tlic alhurriin was precipitated by increasing tlie methyl alcohol con- 
centration to 70%. This precipitate was washed with 9576 and 
100% methyl alcohol arid 3 times with absolute ethyl ether. It was 
then dried in z'acuo and stored as a dry powder until used. For ad- 
ministration the powder was dissolved in sterile pyrogen-free normal 
saline solution and the solution filially filtered through a Berkefeld 
N filter. 

Large quantities of albumin prepared with ammonium sulfate 
have been given to dogs, rabbits, and guinea pigs. Two dogs were 
given one gram of a1l)uinin per kilo intravenously without any 
riotjceable effects. Three dogs under pentobarbital sodium anes- 
thesia, with the carotid artery cannulated for blood pressure rneas- 
iirenients, wcre given 0..5 g of albumin per kilo in solutions whose 
concentrations ranged from 3 to 12% of alhuniiii. No significant 
change of blood pressure was noted. The Mood pressure of one 
dog was reduced to the shock level of 55 nirn Hg by hemorrhage. 
The blood pressure was restored to its original level by intravenous 
administration of 100 cc of 10% alhumin solutioti. 

The results in nian of the intravenous adniinistration of albumin 
prepared with ammonium sulfate are summarized in Table 1 -A. 
Eight preparations were tested. Four preparations tested with 18 
individuals gave no rcactions : 4 other preparations tested with S 
iiiclividuals gave reactions in 7 cases. 

The results of the administration of the nietliyl alcohol alhuniin 
are given in Table 1-13. Five preparations tested in 14 patients gave 
only 3 reactions; of these, 2 reactions can be attributed to chill- 
producing sulistances carried over from bovine plasma. 

4 Savage, G. M., Taylor, H. L., and Keys, A., in press. 
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KO significant changes in blood pressure were found during or 
following the administration of bovine albumin in patients with 
relatively normal blood pressures at the start. Albumin has been 
administered in concentrations as high as 15 % without influencing 
blood pressure or pulse rate. 

Severe reactions 
resulted from the intravenous administration of small amounts of 
albumin prepared by aninioniutn sulfate precipitation without proper 
bacteriological control. 

Discussioir. The reactions obtained with the intravenous adminis- 
tration of preparations 22, 29, 34, and 41 are attributed in large 
measure to coiitaniiriation during preparation and failure to elim- 
inate the resulting pyrogens. The most common contaminants during 
the winter were found to be cryophyllic organisms present on the 
cattle. These organisnis were apparently brought into the laboratory 
on the bleeding equipnient and were found in the ammonium sulfate 
preparation at a later stage. W e  have not found it possible con- 
sistently to maintain sterile solutions throughout the fractionation of 
beef plasma with aninionium sulfate. 

The advantage of the me  of methyl alcohol or other bacteriostatic 
organic solvents in the preparation of bovine albumin for intra- 
venous use is obvious. Complete control of sterility during the 
preparation is essential. The ordinary procedures of fractionation 
do not eliminate pyog-elis once they are formed. 

The work of Kremen. et aZ.,5 suggests that chill-producing sub- 
stances other than those of bacterial origin may be present in bovine 
blood. The appearance of two reactions of the chill type in the 
alcohol preparations which were not contaminated at any time sug- 
gests that a single fractionation with methyl alcohol may not com- 
pletely eliminate the chill-producing substances. 

ConcEusions. 1. Methyl alcohol is preferable to ammonium sulfate 
for the preparation of bovine albumin for intravenous use. 2. Bo- 
vine albumin can be prepared which gives a low incidence of reac- 
tions when administered intravenously to man. 

The types of reactions are given in Table 11. 

5 Kremen, A. J., Hall, H., Boschnitzhe, H. K., Sterens, B., and Wangensteen, O., 
Surgwy, 1942, 11, 333. 


