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Composition of Antigen-precipitin Precipitate.

HSIEN WU, LAN-HUA CHENG anp CHEN-PIEN LI

From the Departments of Biochemistry and Pathology, Peking Union Medical
College.

Practically nothing is known about the composition of the anti-
gen-precipitin precipitate beyond the fact that the amount of the
precipitate produced may be much more than the amount of the
antigen used.! Just how much of the antigen is present in the pre-
cipitate does not seem to have been determined. This is due to the
fact that there exists no chemical method of determining the anti-
gen (protein) and the precipitin (protein) separately.

One of us has worked out a method for the determination of
minute amounts of hemoglobin.®* The method is based on the ben-
zidine reaction, and as little as 0.02 mg. hemoglobin suffices for a
quantitative determination. When hemoglobin is used as the anti-
gen its amount in the antigen-precipitin precipitate can be deter-
mined directly by means of that method. The amount of the precip-
itin in the precipitate can be determined by the difference between
the total protein and the hemoglobin. The assumption is here made
that the precipitate contains only the antigen and the precipitin and
no other protein.

The word hemoglobin is used here in the generic sense, includ-
ing oxyhemoglobin and its immediate derivatives. Oxyhemo-
globin on standing is slowly converted into methemoglobin. This is,
however, a matter of no consequence since oxyhemoglobin and
methemoglobin have the same immunological properties® as well as
the same chemical properties utilized for their quantitative deter-
mination in the above mentioned method.

Sheep oxyhemoglobin solution was prepared from washed cells
by laking with 4 volumes of water and shaking with 2.5% suspen-
sion of freshly prepared aluminium hydroxide. The mixture was
centrifuged and the clear supernatant liquid was filtered through a
Seitz filter. Dog’s oxyhemoglobin solution was prepared from
crystals obtained by electrodialysis according to the method of
Stadie.* Alumina cream was also used. The final solutions con-
tained about 5% hemoglobin.

1 Wells, H. G., ‘“The Chemical Aspects of Immunity,’”’ The Chemical Catalog
Co., New York, 146.

2 Wu, H., J. Biochem. (Japan), 1923, ii, 189.

3 Heidelberger, M., and Landsteiner, K., J. Ezp. Med., 1923, xxxviii, 561.

4+ Stadie, W. C,, J. Biol. Chem., 1926, Ixviii, 229.



854 ScIENTIFIC PROCEEDINGS

For the immunization of rabbits, we have tried different pro-
cedures, but none has been found to be thoroughly satisfactory.
Only 15 out of about 50 rabbits gave usable sera. This is un-
doubtedly due to the generally recognized weak antigenic property
of hemoglobin. The last few rabbits were immunized by giving
10 or more subcutaneous injections at intervals of 3 days. Each
dose was 4 cc. of 5% hemoglobin solution. The sera were tested on
the 4th day after the last injection.

After a preliminary precipitin reading, suitable amounts of serum
were measured into graduated centrifuge tubes and equal volumes
of hemoglobin solution of different concentrations were added. The
solutions were mixed by gentle rotation and left in the cold room
for 24 hours. The tubes were then centrifuged and the supernatant
liquid carefully decanted. The precipitate was washed with 0.9%
NaCl, stirring gently with a slender glass rod, centrifuged and the
supernatant liquid decanted. The washing was repeated once more.
The precipitate was then dissolved in 2-3 cc. distilled water with
the addition of 1 to 2 drops of 1-N Na,CO,. The solution was then
diluted to such volume that its tint matched approximately that of a
standard hemcglobin solution containing 0.025 mg. per cc. Weaker
standard solutions of hemoglobin were sometimes used. 1 cc. por-
tions of the solution were used for hemoglobin determination and
suitable amounts were taken for total N determination. This lat-
ter determination was made by a modification of the Folin-Wu mi-
cro-method. Potassium persulphate was used to aid the digestion
and the ammonia was aspirated into 1 cc. of 1/10 HCI solution
before Nesslerization. The N content of the stock hemoglobin solu-
tion from which dilute solutions were prepared was also determined.
‘The results of the last 5 experiments are shown in the accompany-
ing table.

It will be noted that the percentage of the hemoglobin N in the
total N remains approximately constant whether the concentration
of the hemoglobin was high or low and whether the serum is strong
or weak. The average value is about 10. In some experiments there
was a tendency for the percentage to decrease when the concentra-
tion of the hemoglobin was low, but in such cases the precipitates
produced were so small that analytical errors became appreciable.

It seemed very probable, therefore, that the antigen-precipitin
precipitate has a constant composition and that the reaction between
the antigen and the precipitin is, therefore, chemical and not merely
physical or colloidal.

The assumption that the antigen-precipitin precipitate contains
only the antigen and precipitin (protein) and no other protein
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seems also justified in the light of our findings. If this were not

the case, it would be difficult to explain the approx

of the hemoglobin content of the precipitate.

1mate constancy



