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The work of I. I. Mechnikov and his pupils [9, 10] not rely had a decisive influence on the theory and 
practice of the immunity of iufect io~ Jiseases, but laid the :fmndations for the theory of tissue and organ 
immunity. The work of Soviet scientists [1-8] played a largemle in the subsequent development of immunology. 

The situation with respect to the problem of lessening'ti~ antigenic differences Of tissues and organs when 
they are transplanted from one person to another is definite!y!~ss: satisfactory. The usual outcome of all homo- 
plastic transplants is comptete resorption of the transplants, ~r ii~ the most favorable cases temporary clinical 
survival. Biological survival of homotransplants in the ctmi~?ca~ so far not been achieved becaum of antigenic 
differences of tissues and organs. 

It  is clear from the literature that with the aid of immumlo~ca l  reactions, it has been established that 
there are specific antigenic differences within the species, Jn:iie organs and tissues of animals and man (skin, 
nervous tissue, thyroid, and others). Regarding the presence ~:6:specific antigenic differences in hyaline cartilage, 
especially articular cartilage, one finds conflicting data. lv~.mwhile an answer to this question would have not 
only theoretical interest, but also great significance in pra~i~l :  medicine (homoplasty). 

Considering the urgency of the problem or homoplas~y~Sfcartitage, we have been studying, since 1950, 
homoplas ty  of articular cartilage in experiments on dogs. 

To eliminate the antigenic properties of  articular c a r ~ - ~  transplants, we utilized various methods of 
preservation. Following storage of the transplants at 0 ~ in secure:of the recipient for 7 days (gradual cooling to 

�9 0"), biological survival was observed in two cases, But the~'~ere the usual type of experiment on transplanted 
tissues, where immunological reaction of the body was evaltm~ct by the survival of the transplant. For a more 
precise evaluation of the immunological reaction, we deciaeA2~ I955 to investigate the antigenic properties 
of fresh and preserved articular cartilage, bythe complemen-t~L~:ati0n (CF)reaction. 

In parallel,  similar experiments were set up for the d m i _ n a t i o n  of the specific antigenic properties of 
skin. 

ME TH O~D~ 

We carried out experiments on 18 adult rabbits, whidh'~er~ divided on the basis of sex and weight into five 
groups. The immunization was carried out by the usual r r ~ u ~  

Obtaining monospecific serum against articular c a r f f ~  and skin. Into the three rabbits of the first group 
we injected an extract of articular cartilage (antigen) w h i d h ~ ,  been stored at 0* for 7 days; into the three rab- 
bits of the second group we injected an extract (antigen) oTS-~-~h articular cartilage; into the three rabbits of 
the third group we injec;ed an extract (antigen) of skin whi~.~t~ad been stored at 0* for "/days; into the ~ix rab- 
bits of  the fourth group we injected an extract of fresh skin. ~2iree rabbits of the fifth (con~ol) group were not 
immunized. 
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Material for immunization was taken from young rabbits from a single litter, at the age of 40-50 days. 

After removing the hair, we removed, under sterile conditions, skin and articular cartilage from the 
eptphsts of the femur. We cut up the material thus obtained finely with scissors, then ground it i~ a porcelain 
mortar with hypertontc salt solution (for 1 g of tissue 10 ml of a 1.7% solution of common salt). The suspension 
was allowed to stand g hours, after which we centrifuged it for 10 minutes at 2000-2500 rpm. We diluted the 
centrifuged liquid (antigen) with distilled water to the concentration of physiological saline. We put the extracts 
prepared In this way, with sterile precautions, into ampules of 8 ml and used them for Immunization and for the 
(;F reaction. Animals were selected which were nearly the same weight (2280-231'/g), and their food and 
quarters were of the same type. 

All Immunizations lasted four weeks. On the first 3 days we Injected, with sterile precautions, the ,antigen 
(extract of cartilage and skin) intravenously in 1 ml amounts. After a 4-day Interval we carried out a second 
course of immunization. On the first day we injected 1 ml lntraperltoneally, and on the following 2 days 1 ml 
Intravenously, followed by a 4-day interval. Three cycles like the second were carried out. On the 8th day 
after the last intravenous injection, blood was taken from all immunized and control rabbits. The serum obtained 
was used for the CF reaction with antigens from cartilage and skin, fresh and preserved. 

It  should be remarked that in order to determine the immunizing dose of the antigen we tried 2 ml of the 
extract.(antigen) of cartilage and skin, stored at 0 ~ or fresh. On the first day we injected the above mentioned 
amount intravenously into each experimental animal. About 8-10 minutes after injection of the antigen 2 rabbits 
of the group died of anaphylactic shock. The others remained normal. As a result the immunizing dose was 
lowered to 1 ml, and the fourth group of experimental animals replenished with three new rabbits. 

However, inspire of the reduction in dose of antigen, on the third week of immunization 3 rabbits of this 
group died of anaphylactic shock about 3-5 minutes after intravenous injection of the extract. Thus we were 
able to carry out a complete course of immunization to the antigen from fresh skin with only one rabbit (No. 10). 

We carried out the complement fixation reaction by the usual method. By this reaction, using the antibody 
of the sera, we estimated the antigenic properties of thearticular cartilage and skin with which we had immunized 
the experimental animals. For the CF reaction we diluted the antigens 10, 100, and 200 times (see table). 

RESULTS 

As can be seen from the table, a positive complement fixation reaction was obtained with the 1:100 
dilution in the group of animals (Experiment No. 2) which were immunized with an extract of fresh articular 
cartilage. Fresh articular cartilage, accordingly, possesses well-defined antigenic properties. 

Articular cartilage stored at 0 ~ for 7 days possesses distinctly weaker antigenic properties than does fresh 
cartilage, which is shown by the CF results in the first experiment. In this experiment, the CF reaction was 
positive in two rabbits at a dilution of 1 :10  in the first 15 minutes. In rabbit No. a the CF reaction was negative. 
Consequently antibody to the injected antigen was hardly formed in the blood of the animals injected with the 
extract of preserved articular cartilage. On the basis of this observation it  may be stated that storage of articular 
cartilage i t  low temperatures lowers its antigenic properties significantly. 

In the fourth experiment, .where we used an extract of fresh skin for immuniz~g the rabbits, fi rabbits out 
of 6 died of anaphylactic shock during the Immunization. Only one rabbit (No. 10) survived the complete course 
of Immunization. The CF reaction in this rabbit was negative, as may be seen from the table. On the basis of 
the death from anaphylactic shock of 5 rabbits in the fourth experiment, it may be suggested that fresh skin 
possesses pronounced antigenic properties, The negative CF reaction in rabbit No. 10 is evidently explained by 
a nonreaetivity peculiar to this animal. 

In the third experiment in which we Immunized the rabbit~ with an extract of  preserved skin, all the 
a m m a n  survived. However, the CF reaction was positive in all rabbits at dilutionsof 1 :10  and 1:100.  This 
experiment showed that skin possesses pronounced antigenic properties. Storage at low temperaturesperhaps 
lowers this property, but does not remove it completely. 

The reliability of the CF results obtained in the experiment is supported by study of the sera of all the 
control groups. As is evident from the table, none of the sera of the control animals contained specific anti- 
bodies to any of the four antiger~. 



-j
) 

30
 

Re
su
lt
s.
 of
 C
o
m
p
l
e
m
e
n
t
 F

ix
at
io
n 
(C

F)
 R
ea
ct
io
n 
fo
r 
th
e 
De
te
rm
in
at
io
n 

of
 t
he
 A
nt
ig
en
ic
 P
ro
pe
rt
ie
s o

f 
Ar
ti
cu
la
r C

ar
ti
la
ge
 a
nd

 S
ki
n 
(f
re
sh
 a
nd

 s
to
re
d 

at
 0
" 
fo
r 
7 
da
ys
) 

N
O

. O
f 

ex
pt

. l 

l 

A
nt

ig
en

 u
se

d 
to

 
t 

ob
ta
in
 im

m
un

e 
se

ru
m

 
N

o.
 

I .I 
E

xt
ra

ct
 o

f 
pr

es
er

ve
d 

~, 
ar

ti
cu

la
r 

ea
rt

il
eg

e 
I 

C
on

tz
ol

 
E

xt
ra

ct
 o

f 
fr

es
h 

ar
ti

- 
cu

la
r 

ca
rt

il
eg

e 

Co
nt
ro
l 

E
xt

ra
ct

 o
f 

pr
es

er
ve

d 
sk

in
 

C
on

tr
ol

 
E

xt
ra

ct
 o

f 
fr

es
h 

sk
in

 
C

om
ro

l 

of
 r

ab
bi

t 

I 2 3 
17
.1
8,
19
 

5 6"
 

17
,1

8,
19

 

7 8 9 
17
,1
8,
19
 

I0
 

"1
7,

18
,1

9.
 

Di
lu
ti
on
 o
f 

Ex
tr
ac
t 

Co
nt
ro
l 
wi
th
ou
t 
an
tl
ge
 

.
.
.
.
.
 

l 
: 
t0
 

I 
I 
: 
10

0 

C
om

pl
em

en
t 

R
xa

l~
.o

nl
'lr

ea
~t

ng
 a

ft
er

" 

i 
1:

20
0 

15
 m

in
. 

[ 
l ~
 

ra
in

. 
15

 m
in

. 
4.

5 
m

tn
. 

h 
+

+
4

- 
h 

h 
+

4
- 

h 
h 

h 
h 

h 
h 

h 

h 
. 

h h h 

h h h h h h h h h h h 
, 

h h h 

h h h h 

+
4

+
+

 
+

+
 

+
+

+
 

h 

+
+

+
+

 
+

+
+

+
 

+
+

+
+

 
h h h 

h
 

h 

15
 m
ln

. 

h h h h 

+
+

+
+

 
+

%
+

+
 

§ 
+ 

+
+

+
 

4
.+

 
: 

h 
t 

h 

+
4

+
+

 
I+

+
+

+
 

+
+

+
+

 
, 

+
+

+
 

+
+

+
+

 
+

+
+

+
 

h 
h 

h h 
h h 

4,
5 

m
in

. 

+
~

- + h h
. 

+
+
+
 

+
+
 +
 

h h h 

15
 r

ai
n.

 

h h h h 
t 

h h 
I 

h h h h h h h h 

h h h h h h h h h h h h h h 

No
te
. 

Th
e 

co
mp

le
me

nt
 f
Lv
~t
io
n 
re
su
lt
s a

m
 e

xp
re
ss
ed
 I
n 
th
e 
us
ua
l 
wa

y:
 
++

++
 i
nd
ic
at
es
 a
bs
en
ce
 o

f 
he
mo
ly
si
s,
 h
, 
co

mp
le

te
 h
em
ol
ys
is
, 
++
+,
 +
+,
 a
nd

 
+ 
in
te
rm
ed
ia
te
 d
eg
re
es
 o
f 
he
mo
ly
si
s.
 



The decrease In the antigenic properties of cartilage as a result of storage at low temperatures suggests the 
possibility of further Improvement In methods of preservation with the aim of weakening the antigenic properties 
for use In homoplastlc transplants. 

S U M M A R Y  

Fresh articular cartilage possesses marked antigenic properties. Storage at low temperatures (0"C) lowers 
Its antigenic properties considerably. 

Data from complement fixation tests show that the antigenic properties of fresh and stored skin are con- 
stderably more pronounced that those of fresh articular cartilage. 
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