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On the “J” Classification of Rabbits and Production of Anti-J in 
“J -Negative” ]Rabbits. (26031) 

CLYDE STORMONT AND YOSHIKO SUZUKI 
School of Veterinary Medicine, University of California, Davis 

One of the chief problems in blooid typiiig 
the J system of cattle is that of obtaining J 
antibodies which will lyse the red cells of all 
J-positive cattle to the exclusion of those 
bloods that are truly j-negative. The reason 
for the difficulty is that there are many ge- 
netic intergrades of J-positive blolods ranging 
frolm those in which the “J-ccated” red cells 
have relatively little affinity for J antibody, 
and may not be lysed even by the best J re- 
agents available, to those which have marked 
affinity for and are readily lysed by anti-J. 
Consequently, it  has often been necessary to 
resort to inhibition tests for soluble J sub- 
stance in blood plasma to distinguish the 
*-lowest” intergrades of J-positive bloods from 
those that are truly J-negative. Until re- 
cently, the only source of anti-J has been the 
normal serum of J-negative cattle, but it is 
an unusual normal serum, if one exists, which 
will promote lysis of all J-positive cattle 
bloods. Various investigators ( 1,2,3,4.5) have 
attempted to enhance the titers and broaden 
the specificity of J isolysins by isoimmuniza- 
tion and some of these investigators have also 
attempted t3 produce anti-J by heteroimmu- 
nization. Although an immune response to 
cattle J substance has been claimed ( 2 ) ,  most 
workers are convinced that there is little olr 
no effect( 1,3,4,5). It is now found that “J- 
negative” rabbits immunized with human red 
cells od type A regularly produce antibodies 
which cross react rather strongly with J-pxi- 
tive cattle bloods, and some of the J reagents 
obtahed in this manner are, in the euperi- 
ence of the authors, equal to or superior to 
the best J reagents obtained from J-negative 
cattle. This report is concerned with produc- 
tion of such antibodies and with the “J” clas- 
sification of rabbits. 

Materials and methods.  Mature, commer- 
cial rabbits of both sexes and of different 
breeds, primarily New Zealand Whites and 
Californians, were used. Prior to the immu- 
nizations, a sample of normal serum was col- 

lected from each rabbit and these samples 
were tested for their ability to inhibit lysis 
of J-positive cattle blood by anti-J, according 
to the following procedure. Samples of rab- 
bit normal serum (inhibitant) were heat-in- 
activated for 1 hr a t  56°C. To each of a se- 
ries of 5 tubes (10 x 75  mm) was added 1 
drop (app. 0.05 ml) of a rabbit’s serum, di- 
luted 1 : 1 in the first tube, 1 : 2  in the second, 
1:4 in the third, 1:8 in the fourth and 1:16 
in the fifth. To the one drop of diluted in- 
hibitant in each of the 5 tubes was then added 
2 drops of anti-J in a dilution sufficient to 
promote nearly complete hemolysis of J-posi- 
tive red cells within 1% hr, as judged by the 
positive control. (In the present study, we 
used our C86 normal serum diluted 1:50.) 
The tubes were then shaken and, after an in- 
terval of 10 minutes, 1 drop of a washed, 
2.5% suspension of red cells from a J-positive 
donor was added to each tube. The tubes 
were again shaken and, after another interval 
clf 10 min., 1 drop of freshly thawed, undi- 
luted rabbit complement ( a  pool of fresh- 
frozen serum from 40 to 60 selected rabbits) 
was added to each tube. The tubes were 
again shaken and readings of hemolysis were 
recorded a t  1:4 hr and again after another 
1% hr. Controls consisted of a positive con- 
trol (J  antibody + red cells + 1 drop of sa- 
line in place of inhibitant j a complement con- 
trol (saline in place of antibody and inhibi- 
tant) and a s a h e  control. 0.91% NaCl soh-  
Con was used as saline. All tests were per- 
formed at rolom temperature ranging frolm 
23.5”C to 28.5”C. 

The direct blood-typing tests were per- 
formed in much the same manner except that 
no inhibitant was used and that guinea pig 
complement diluted 1 : 15 was substituted for 
rabbit complement in the tests employing rab- 
bit antisera or J reagents derived from rabbit 
antisera. In fact, the substitution of guinea 
pig complement for rabbit colmplement, which 
has heretofore been considered the comple- 



iiient of choice with all cattle l)lood-ty~)ing rv- 
agents, was the most crucial step in demon- 
strating the cross reactions of rabbit anti- 
human A with cattle J. The particular cross 
reactive lysins in such antisera are poorly ac- 
tivated with rabbit complement in contrast 
with guinea pig complement. 

For the immunizations. each rabbit re- 
ceived a series of 6 intravenous injections. 2 
per week. of 0.5 ml of a 50% suspension of 
red cells per injection. Antisera were col- 
lected and frozen 6 days after the last injec- 
tion. 

Six of 2 1  rabbits which were immunized 
with human red cells of type A received a se- 
ries of 3 booster injections on alternate days 
beginning 54 days following collection of the 
antisera of the primary series. and these anti- 
sera of the secondary series (coded #2 in 
Table I) were collected 5 days after the third 
booster in j ec ti on. 

Results. Sera of 110 rabbits were esam- 
ined for their ability to inhibit the lytic reac- 
tions of J antibody with J-positive cattle red 
cells. Serum of 54 of the rabbits showed no 
inhibition and were accordingly classified as 
“J-negative.” Serum of each of the remain- 
ing 56 rabbits, classified as “J-positive,“ 
showed complete inhibition in the 1:  1, 1 : 2  
and 1:4 dilutions and most showed partial to 
complete inhibition in the 1:8 dilution but 
none completely inhibited lysis in the 1 : 16 
dilution. The results were remarkably uniform 
in contrast with comparable inhibition tests 
using cattle serum as inhibitant. (Some J- 
positive cattle serums show only partial in- 
hibition in the 1 : 1 and 1 : 2  dilutions in con- 
trast with some which show complete inhibi- 
tion through dilutions as high as 1:256.) Se- 
rums of 29 J-positive and 29 J-negative rab- 
bits were examined for presence of natural 
agglutinins for human red cells. Fifteen of 
the J-positive rabbits possessed no agglutinins 
for human red cells whereas the remaining 14 
possessed certain weakly expressed agglutin- 
ins which reacted approximately equally with 
all 4 groups. Only 3 of the J-negative serums 
failed to agglutinate human red cells. Seven 
had rather weakly expressed agglutinins reac- 
tive only with group A and AB red cells; 11 
had weak agglutinins reactive with group A,  

A H  and H red cells, whereas X had weak ag- 
glutinins which reacted with the red cells of 
all 4 groups. In  the latter 2 classes, however, 
reactions with A and AB red cells were 
usually more intense than were those with 
cells of group B or group 0. 

In view of the indication of natural anti- 
human A agglutinins in the majority of the 
]-negative rabbits but in none of the J-posi- 
tive rabbits, we are of the opinion the J 
classification described here parallels the clas- 
sification( 6,7) of “A-positive” and “A-nega- 
tive” rabbits by more difficult technics involv- 
ing both complement fixation and inhibition. 
\l‘e did not attempt to confirm this opinion by 
use of those technics( 6 ,7) .  Kevertheless, we 
note a t  this point a further parallel. i.e., that 
i t  was only the J-negative rabbits of the 
present study, like the A-negative rabbits of 
previous studies (see 7 ) ,  which produced 
strongly reactive agglutinins specific for A of 
man on immunization with group A red cells. 

In Table I are summarized the results of 
titration of 2 7 antisera, engendered by im- 
munization with human grotup A red cells, in 
tests with J-positive and J-negative cattle 
bloods. Six of 1 2  antisera (including 2 ob- 
tained. following booster injections) produced 
in J-positive rabbits contained no hemolysins 
for cattle red cells, whereas the remaining 6 
contained some hemolysins (titers of 1 : 4 to 
1 : 256) which failed to distinguish between J- 
positive and J-negative cattle as confirmed by 
absorptions. On the other hand, 14 of 15 
antisera (including 4 obtained follolwing 
booster injections) produced in J-nega,tive 
rabbits contained hemolysins which cross re- 
acted specifically with the red cells of J-posi- 
tive cattle as indicated by the marked differ- 
ences in titer shown in Table I. In  fact, 6 of 
the antisera had titers ranging from 1:64 to 
1:2048 with J-positive red cells but did not 
cross react a t  all with J-negative red cells. 
In any event, the lysins which did cross react 
with J-negative bloods (antiserums numbered 
KH28, 31, 33, 35 and 3 7 )  could be readily 
removed by absorption with J-negative bloods 
without appreciably affecting either degree of 
reactivity or titer of the antisera in tests with 
J-positive bloods. Conversely, however, J- 
positive bloods absorbed all the hemolysins 



TABLE i. ( h s s  IZractioits of Rabbit  Ailtisera 
against Human Red Cells of Group A in  Lytic 
Tests with J-Positive and J-Negative Cattle Red 

Cells. 

R H  9 
RIllCl 
RIJ 11 
RHl2 
RH13 
RH14 
RfH 15 
RH16 
RH17 
RH18 
RH19 
RH28 
RHBR 

[ E': # 2  

[;;:; #2 

[ :;;; #" 

RH31 

( RH33 
(RH33  #2 

RH34 

RH36 
1 liIlY6 #2 
[ RH37 
( RHSi  #2 

Yes,t 4 
None 

, 7  

*I -neg 

1 .  

1 

1 1  

9 ,  

Yes,t 16 
Nolle 

T_'es,t 16 
" , 4 

Nonr 

, 

512 
f i  1 

0 
3 2 

0 
0 
0 
0 

ti4 
3 
c1 

256 
0 

32 
128 
256 

16 
256 
356 

2048 
95(i 

64 
256 

1024 
1024 

,512 
2048 

* #2 indicates antiserum of secoiidarq. series. 
t Specirs heterolyxins. 
$ Lysiiis specific for  the A factor of cattle. 

foir J-negative bloods, thereby indicating that 
all cattle have at  least one common bloold fac- 
tor which, like blood factor J (see l ) ,  is sero- 
logically related to the A substance of man. 

Tests with several of the antisera (RH9, 
RH36 and RH37 7jc2 of Table I) have now 
been performed in parallel with our best J 
reagents (C86 and CLOO) obtained from nor- 
mal cattle serum and also our best J anti- 
serum obtained by immunizing J-negative cat- 
tle with human red cells of group A. In  gen- 
eral, RH9 and RH36 antisera proved to be 
equivalent or nearly so to the C100 J reagent 
and to the J antiserum produced by immuniz- 
ing a J-negative heifer with group A red cells. 
They closely approached but did not quite 
measure up to the C86 reagent in ability to 
lyse weakly reactive J-positive bloods. On 

the other hand, the RH37 #2 antiserum has 
so far proved to be superior to all of olur other 
J reagents in its ability to lyse the red cells 
of weakly reactive J-positive bloods. Whether 
this reagent will lyse the red cells of all truly 
J-positive bloods cannot, of course, be proved. 
Nevertheless, we have yet to find J-pmitive 
cattle blooid, as measured by inhibition tests, 
in which the red cells cannot be lysed by the 
combined action of RH37 #2 reagent and 
guinea pig complement. This is the more re- 
markable considering that the RH37 #2 re- 
aTent was used in dilutions of 1 : 50 and 1 : 100. 

J-positive and J-negative rabbits were also 
immunized with a variety of other bloods in- 
cluding human red cells of groups B and 0, 
sheep red cells of groups R and 0, and both 
J-positive and J-negative cattle and goat 
blood. With the exception of 2 out of 4 anti- 
sera produced in J-negative rabbits by im- 
munizing with red cells of group R sheep, 
there was nu indication of antibodies which 
would differentiate the red cells of J-positive 
from J-negative cattle. The J hemolysins in 
the 2 rabbit anti-sheep R serums were consid- 
erably weaker than those engendered by hu- 
man red cells od group A ,  but like the latter 
were most effective with guinea pig comple- 
ment. 

It is shown that certain anti- 
bodies engendered in "J-negative" (or A- 
negative) rabbits by immunizing with human 
red cells of type A will selectively lyse red 
cells of J-positive cattle. Some of the "J" re- 
agents so produced have proved to be either 
equal to or superior to the better J reagents 
obtained from J-negative cattle in their abil- 
ity to promote lysis of the more weakly reac- 
tive intergrades of J-positive blood. The key 
to recognition of these specific c r o s  reactions 
was substitution of guinea pig complement 
for rabbit complement. The method of clas- 
sifying J-positive and J-negative rabbits is 
described and data are presented on distribu- 
tion of the J types in 110 rabbits. 

Summary. 

We are indebted to  the Sacramento Medical Foun- 
dation Blood Bank for human blood used in this 
3 1  uuy . 
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Effects of Antiserum in BIoassay of Thyrotropin and Thyroid Activator of 
Hyperthyroidism. (25032) 

is 
a 

Recently evidence has accrued that there 
in the blood of patients with Graves’ disease 
substance which can stimulate the thyroid 

gland of guinea pig ( 1.2 ) . ni?use( 3 ) . and pre- 
sumabl!~ the patient’s own gland. Tt has been 
suggested that this substance may not be 
thyrotropin of lituitary origin (4) : this was 
based on several qualitative differences shown 
to exist between the activity found in the 
blood in hyperthyroidism and that found ei- 
ther in pituitary extracts or in the blood of 
patients with myxedema. A further distin- 
guishing feature is furnished in the present 
study, wherein antisera, to bovine (pituitary) 
thyrotropin, produced in rabbits, were found 
to inhibit thyrotropic activity of bovine pitui- 
tary extracts and that in the blood of patients 
with myyedenla, but not the thyroid activator 
in serum of patients with hyperthyroidism. 

Methods. Antiserum ( A )  to commercial 
bovine thyrotropin (thyrotron, Nordic Bio- 
chemicals) was prepared by administering in- 
tramuscularly, 3 weeks apart, 2 injections of 
2.5 mg of this preparation emulsified in 
Freund’s adjuvant (complete), to totally thy- 
roidectomized rabbits. Antiserum (B)  to 
U.S.P. standard (buvine) thyrotropin was 
prepared by administering in tradermally 5 
weekly injections of 1 mg of this preparation 
emulsified in Freund’s adjuvant (complete), 
in the interdigital webs of intact rabbits. 
These antisera were tested for titer and speci- 
ficity using the bis-diazotized benzidine he- 
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magglutination test, as previously described 
( ,j.6,7). 

Thyrotrcpic effect was assayed by a method 
I)re\riously described (8) : mice with thyroidal 
iodine labelled with T1:jl were injected intra- 
venuucly with serum or other test solution and 
respmse measured as an increase in circulat- 
ing radio-activity. This was expressed as a 
percentage of pre-injection coincentration of 
1’:;’ in the blood and a positive response was 
t!ius greater than 100%. Four to 6 mice 
were injected with each test solution. Thy- 
rotropin of pituitary extracts or that found 
in the blood in myxedema produced maximal 
effect within 2 hours, but the thyroid activator 
in the b l o d  in hyperthyroidism had maximal 
effect only after about 9 hours(3). 

Human serum for assay was obtained from 
,i patients with spontaneous myxedema and 
3 with hyperthyroidism (Graves’ disease). 
Diagnosis had been made previously by con- 
ventional criteria of physical examination and 
measurement of protein bound iodine in se- 
rum and thyroid uptake of P I .  Serum 
was separated from the blood within an hour 
of its being obtained, and stored at 4°C until 
used for assay. within one week in all in- 
stances. 

Mixtures of serum or thyrotropin standard 
(U.S.P.) with antiserum or control serum 
were kept a t  room temperature for 30 minutes 
then centrifuged. Although no gro’ss precipi- 
tate was seen the upper portion of fluid in the 
centrifuge tube was always used for assay. 

The hemagglu tinating an  tibody 
titer o f  these thyrotropin antisera ranged 

Results . 


