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results indicate that the anti-testis serum con- 
tains antibodies which can stain germinal cells 
and other components of the testis as well as 
sperm (Table I).  The components are not 
common to other human tissues such as liver, 
kidney, adrenal, and spleen since antibodies 
capable of staining these tissues were re- 
moved by absorption with human liver. The 
anti-sperm and anti-seminal fluid could only 
stain sperm and spermatocytes. 

Actually the anti-seminal fluid serum did 
not appear to contain antibodies directed 
against human connective tissues even before 
absorption with human liver. On the other 
hand, both anti-sperm and anti-testis antisera 
did contain such antilbodies since they stained 
liver sinusoids and basement membrane ele- 
ments of the kidney of the normal human tis- 
sues. In  these latter studies absorption was 
performed with rat liver to remove non-speci- 
fic staining components. Weil et al. (3,s) have 
studied raibbict anti-human seminal fluid and 
anti-human spermatozoa sera. They found 
that both antisera appear to react identically 
with seminal fluid and with sperm by comple- 
ment lfixation, sperm cell agglutination, pre- 
cipitation tanned cells agglutination and agar 
diffusion methods. 

Lack of staining of tumor tissues. A41though 
the anti-testis sera appeared to show some 
affinity for adult testicular epithelium, stain- 
ing of testicular tumors was negative. Studies 
on 4 seminomas, 3 embryonal carcinomas, 2 
chorioepitheliomas and one mixed tumor (a 
malignant teratoma with embryonal carcinoma 
and seminoma) were made. None of the tis- 
sues were stained by anti-(testis antiserum nor 

AUTOLOGOUS TAIL TENDON 507 

with the anti-sperm or anti-seminal fluid sera. 
These results show that there are compo- 

nents unique in testis which can be stained 
with antibody against testis, seminal fluid and 
sperm but these components were not present 
a t  a concentration high enough to be olbserved 
in the several testicular tumors tested (Table 
1) - 

Summary. The fluorescent antiibody technic 
was employed to determine the presence of 
normal antigens of sperm, seminal fluid, and 
testis in various testicular tumors. Ten testic- 
ular tumors showed no staining with any of 
the antisera made to the above normal anti- 
gens. These results show that there are com- 
ponents unique in testis which can be stained 
with antibody against testis, seminal fluid and 
sperm but these components were not present 
in the several testicular tumors tested a t  a 
concentration high enough to )be observed. 
Some differences were noted between the anti- 
seminal fluid, anti-sperm and anti-testis sera. 
The 3 sera reacted with sperm cells. Anti- 
sperm and anti-testis in addition to staining 
sperm cells reacted with stromal elements in 
testis. The latter serum also contained anti- 
bodies to germinal epithelium. 
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The ability of the liver to absorb collagen 
has been demonstrated in two experimental 
situations( 1) : first, in cirrhosis of the h e r  
induced in the rat by CC14(2,3), “butter yel- 

low”(4), and various diets(5), and second, 
by . implantation of catgut and homologous 
-2 Aided in part by a grant from The Rockefeller 
Foundation. 
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collagen(6), into the normal rat liver. In 
animals with CCI4-induced cirrhosis, which 
is no more spontaneously reversible after dis- 
continua tion of the CC14 , administration, 
partial hepatectomy induces regeneration 
of normal parenchyma and regression of 
fibrous tissue (7,8,9). Similarly implanted 
catgut and the surrounding fibrous capsule 
disappear within approximately 2 months. In 
contrast, implanted homologous rat tendon 
persists for a t  least 2 months and stimulates 
the development of a narrow capsule of vas- 
cularized connective tissue( 6) .  The different 
fate of fibrous tissue in cirrhotic liver and of 
collagenous implants in normal organ might 
result either from the diverse nature of the 
material to be reabsorbed or from the pres- 
ence of hepatic regeneration. It seemed 
therefore pertinent to explore the fate of au- 
tologous tendon implanted into the rat liver 
undergoing regeneration after partial hepa- 
tectomy. 

Material and methods. Albino rats of Wis- 
tar strain, weighing 85-146 g, were kept in 
groups of 4 in metal cages and fed a commer- 
cial preparation and water ad libitum. Au- 
tologous tail tendon was obtained ( 10) from 
each animal and immediately the right lobe 
of the liver was exposed by a mid-line lapar- 
otomy and the tendon inserted through it by 
entering and emerging a t  the dome with a 
thin atraumatic needle; the tendon was 
trimmed to the surface a t  both emerging 
points. Subsequently a partial hepatectomy 
was performed in 24 rats according to Hig- 
gins and Anderson( 11). The liver lobes re- 
moved were weighed. Regeneration was cal- 
culated as previously described ( 12) ; the 
amount removed at  partial hepatectomy was 
61.6% of total liver weight in 11 animals of 
the same group which died during or shortly 
after hepatectomy. As controls, 15 rats re- 
ceived implants without subsequent partial 
hepatectomy. The experimental animals in 
groups of 4 and the control animals in groups 
of 2 or 3 rats were sacrificed at  7, 14, 21, 28, 
35 and 91 days after operation. The liver 
was weighed and the entire right lobe was 
blocked and fixed in 10% formalin. Paraf- 
fin sections were cut a t  lop and stained with 
hematoxylin and eosin, Foote’s silver im- 

pregnation and von Kossa’s method for cal- 
cium. 

Regeneration of the liver in the 
experimental group followed a normal pat- 
tern, being fairly complete in most animals 
a t  7 days. Histologic changes in implanted 
autologous tendons were essentially similar in 
both groups. At 7 days after implantation 
the tendon bundles appeared slightly frag- 
mented in some areas but were essentially 
normal in others. Fragmented collagen 
bundles showed a bluish tinge with hema- 
toxylin and eosin caused by calcium as seen 
with the von Kossa stain. The tendon was 
surrounded by a thin capsule of fibrous con- 
nective tissue composed of only few layers of 
thin collagen fibers and reticulum, and scarce 
fibroblasts (Fig. 1 A). At 14, 21 and 28 
days after implantation the tendons looked 
alike except that fragmentation and calcifica- 
tion were more intense. Some foreign body 
giant cells were usually related to calcium. 
At 35 and 91 days after insertion the tendon 
was almost entirely calcified (Fig. 1 B) .  The 
connective tissue capsule was somewhat thin- 
ner. At no time were cells seen to penetrate 
the tendon and the surrounding hepatic struc- 
tures remained unaltered. The slightly 
greater intensity of the changes in the tendon 
a t  7 than a t  91 days after implantation could 
be explained by the focal nature of fragmen- 
tation and calcification of collagen bundles. 

Discussion. Regeneration of the liver after 
partial hepatectomy exerts no influence upon 
the fate of autologous tail tendon implanted 
into the liver of rats. Also Marconi( 13),  who 
implanted catgut and kangaroo tail tendon 
into the liver of partially hepatectomized and 
non-hepatectomized rats, found no influence 
of the process of regeneration histologically 
within 7 to 24 days. These results as well 
as those reported here in which autologous 
material was used contrast sharply with the 
capacity of the cirrhotic liver to reabsorb con- 
nective tissue. Apparently the factor deter- 
mining reabsorption of connective tissue 
within the liver is the nature of the 
material to be reabsorbed. Thus, cat- 
gut, the capsule surrounding it, and the con- 
nective tissue formed in situ during develop- 
ment of cirrhosis can be reabsorbed, while 

Results. 
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192 X .  B. Autologous tail tendon 91 days after 
implantation into the regenerating liver, Hema- 

toxylin and eosin, 280 X. 

heterologous (kangaroo), homologous, and 
autologous tail tendon are not. Furthermore, 
the fibrogenic stimulus appears to determine 
the fate of the surrounding connective tissue 
capsule as well, since the capsule surrounding 
catgut is reabsorbed while that enveloping 
other collagenous implants is not. 

Summary. Autologous tail tendon was im- 
planted into the liver of rats to study the in- 
fluence of regeneration after partial hepatec- 
tomy on the fate of the collagenous implant. 
In both partially hepatectomized and non- 
hepatectomized animals the tendon was 
equally encapsulated, calcified and stimulated 
a foreign body reaction. Both surrounding 
capsule and tendon were present a t  the end 
of 91 days. 
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FIG. 1. A. Autologous tail tendon 7 days after im- 
plantation into a liver undergoing regeneration. A 
thin capsule of connective tissue surrounds the eol- 
lagen bundles which are fragmented and calcified. 


