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Serum Haptoglobin in Rabbits after Subcutaneous Injection of Freund's 
Adjuvant or Turpentine." (27863) 

JOHN B. MIALE AND JESSIE W. KENT 
Department o f Pathology, University of Miami School of Medicine, and Clinical Pathology 

Laboratories, Jackson Memorial Hospital, Miami, Flu. 

Murray and Connell(1) have reported an 
increase in serum haptoglobin concentration 
in rabbits following one injection of 1 ml of 
turpentine subcutaneously. The increase was 
noted on starch gel electrophoresis but was 
not accurately quantitated. 

During studies on the antigenicity of hemo- 
globin-haptoglobin complexes we have used 
single and multiple injections of turpentine to 
produce haptoglobin-rich rabbit serum and 
injections of Freund's adjuvant to encourage 
antibody response in the animals challenged 
with hemoglobin and hemoglobin-haptoglobin 
complex. Because the rate of clearance of 
hemoglobin f rom the blood is considerably 
faster than the clearance of hemoglobin-com- 
plex( 2 )  the haptoglobin concentration could 
affect the antigenic activity of hemoglobin. 
I t  was necessary, therefore, to determine ac- 
curately the normal concentration of serum 
haptoglobin in rabbits as well as the hapto- 
globin response to single or multiple injec- 
tions of turpentine or Freund's adjuvant. 

Materials and methods. White female 
chinchilla rabbits weighing about 2.5 kg, ob- 
tained from a commercial breeder, were main- 
tained in air conditioned quarters on a diet 
of Purina guinea-pig chow ad lib. All blood 
was obtained by cardiac puncture without 
anesthesia and with care to avoid hemolysis. 
Turpentine or Freund's adjuvant (Difco 
Complete Adjuvant) was injected subcutane- 
ously into the clipped dorso-lumbar region ; 
the injection and bleeding schedule is shown 
in Fig. 2 and 3. 

Blood was allowed to clot, centrifuged, and 
serum was harvested. Haptoglobin concen- 
tration was determined by scanning and inte- 
gration from filter paper electrophoresis strips 
( 3 ) .  Duplicate determinations on the same 
serum have shown the accuracy of the method 
to be t 9 nig % at  a concentration of 150 
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mg "/o . Simple inspection of starch-gels (4) 
was used as a check on the filter paper 
method. Determination of serum hemoglobin 
concentration was by the method of Dacie 

Results. The normal concentration of se- 
rum haptoglobin in the rabbit is 0 to 50 mg 
% (Fig. 1). The distribution curve is 
roughly symmetrical. A single subcutaneous 
injection of turpentine (1 ml) causes a sig- 
nificant rise of serum haptoglobin concen- 
tration, the peak of the response occurring 
during the 1st to 4th day (Fig. '2 ) .  By the 
7th day 5 of 6 rabbits had returned to nor- 
mal. Multiple subcutaneous injections of 
turpentine produce a sustained response (Fig. 
3)  which tends to diminish over a period of 
26 days. Multiple injections of turpentine 
produce higher haptoglobin levels than do 
single injections. Single or multiple subcu- 
taneous injections of Freund's adjuvant pro- 
duce no significant elevation of the serum 
haptoglobin concentration, since no value 
higher than 70 mg% was encountered even 
after 16 days of multiple injections. 

Discussion. Murray and Connell ( 1 ) gave 
daily injections of turpentine to one rabbit 
and found that the maximum level of hapto- 
globin and the rate of disappearance were 
within the limits observed when only a single 
injection was given. Our data show instead 
that the haptoglobin response to multiple in- 
jections is both more intense and longer last- 
ing. Robert et d ( 6 )  also found the hapto- 
globin level to be elevated after 3 months of 
biweekly turpentine injections. There is no 
support, therefore, for the suggestion( 1) that 
there exists a pool of tissue haptoglobin which 
can be readily used up as a result of a single 
response to inflammation. The multiple- 
stimulated rabbit can serve as a long term 
source of hap toglobin-r ich serum, 

Serum haptoglobin concentration is in- 

( 5 ) .  
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FIG.  1. Frequency distribution of serum hapto- 

globin concentration in 46 normal untreated rab- 
bits. 

FIG. 2. Serial determinations of serum hapto- 
globin concentration i n  6 rabbits after a single in- 
jection of 1 ml of turpentine subcutaneously 0x1 
day 0. 

FIG. 3. Serial determinations of serum hapto- 
globin concentration in 6 rabbits given multiple in- 
jections at different sites of 1 ml of turpentine 
subcutaneously every other day. 

creased in a wide variety of diseases in the 
human ( 7) .  In the rabbit, hyperhaptoglobi- 
nemia can be produced by injecting turpen- 
tine ( 1,6) and various enzymes (6). Chemi- 
cal inflammation produced by injecting 2N 
HCl does not result in hyperhaptoglobinemia. 
The failure to increase the serum concentra- 
tion of haptoglobin by single or multiple in- 
jections of Freund’s adjuvant may be of in- 
terest to those investigating the immunology 
of hemoglobin. 

Summary. The concentration of serum 
haptoglobin in normal and stimulated rab- 
bits was studied. Hyperhaptoglobinemia 
could be produced by both single and mul- 
tiple subcutaneous injections of turpentine ; 
multiple injections resulted in more striking 
and longer lasting hyperhaptoglobinemia. 
Single or multiple subcutaneous injections 
of Freund’s adjuvant caused no significant 
elevation of the serum haptoglobin concen- 
tration. 
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