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DELAYED TYPE AUTOIMMUNE REACTION AFTER LIGATION 
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The ability of autoantigens of the spermatogenic epithelium to induce autoimmunity after injury to the blood-testis 
barrier has not been proved [1, 3, 6]. However, injury to the testis after ligation of the vascular bundle supplying the 
organ is usually attributed predominantly to the after-effects of hypoxia, and autoimmune processes are disregarded [2, 13]. 
Nevertheless, there is evidence in the literature of a humoral response to testicular antigens after crushing of individual 
components of the testicular vascular bundle [7, 9, 14]. The development of cellular immunity under these circumstances 
can be judged by the infiltration of monocytes found in some cases into the testicular tissue [2, 5], but only in one investi- 
gation [7] was it assessed by the rosette formation test with spermatozoa. 

The object of this investigation was to study the delayed type immune reaction to autoantigens of the testis after 
ligation of its vascular bundle. 

EXPERIMENTAL METHOD 

Experiments were carried out on 35 noninbred mature male rats weighing 150-300 g. All painful manipulations 
including euthanasia were carried out under ether anesthesia. The vascular bundle of the testis was crushed by a ligature 
applied unilaterally for 40 min, which was repeated from 1 to 5 times at intervals of 1-30 days. The results were assessed 
after 7, 30, or 50-100 days. The difference in weight of the experimental and contralateral (intact) testes, expressed as a 
percentage of the weight of the contralateral testis, was used as an index of testicular atrophy. 

Cellular immunity was assessed by the test of inhibition of adhesion of peritoneal exudate cells to glass in the 
presence of antigen (the adhesion inhibition test - AIT) [ 10]. The degree of a positive response was judged from the 
percentage of nonadherent cells after incubation of the cell suspension with antigen. The AIT of a mixture (1:1) of 
peritoneal cells with lymphocytes from the inguinal lymph node, the regional node for the experimental testis, also was 
investigated. The supernatant of a homogenate of intact autologous testis with a protein concentration of 2.5-3 mg/ml 
served as the autoantigen. Peritoneal cells were obtained without preliminary injection of irritants into the peritoneal 
cavity. 

The experimental animals were divided into five groups: 1) ligation once, 2) twice, 3) three times, 4) ligation five 
times with an interval of 7 days, and 5) ligation five times with an interval of 1 day. The animsl were killed not less than 
25 days after the first ligation (except in two cases), and in groups 4 and 5 they were killed after at least 50 days. The 
controls were intact animals and also: a) adhesion of cells without antigen; b) adhesion in the presence of bovine serum 
albumin (BSA) in a concentration of 2.5-5 mg/ml. 
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Fig. 1 Fig. 2 

Fig. 1. Atrophy of rat testis after repeated ligation of its vascular bundle. Abscissa, change in weight of 
experimental testis (in % of weight of contralateral testis). Oblique shading denotes severe atrophy (over 
25%); vertical shading denotes increase in weight of experimental testis; unshaded columns denote slight 
atrophy (under 15%). 1, 2, 3, 4, 5) Groups of animals. 

Fig. 2. Inhibition of adhesion of peritoneal cells during atrophy of the testis following ligation of its 
vascular bundle. A) Ligation five times (interval 1 day); B) ligation two and three times (interval 7 days). 
Abscissa: on left - loss of weight of experimental testis (in % of weight of contralateral testis); on right - 
percentage of nonadherent cells in presence of antigen relative to number of cells before beginning of incu- 
bation. Narrow shading - positive response of mixture (1 : 1) of peritoneal cells and lymphocytes from 
regional inguinal lymph node; no shading - positive response of peritoneal cells; wide shading - atrophy 
of testis. C) Control without antigen (done for each test); C 1 ) control of BSA. 

EXPERIMENTAL RESULTS 

When the results were analyzed the great variability of all indices was noted, even in the case of a single ligation. 
Comparison of the groups showed that severe strophy of the testis (loss of weight of 25-60%) was observed in all groups 
(Fig. 1). After ligation once and twice a small increase in weight of the experimental testis was found in some of the 
animals. In each group, atrophy was slight in 30-60% of cases, even after ligation five times. It is interesting to compare 
the results of weekly and daily ligation (Fig. 1). In both groups there were animals with over 60% of atrophy of the testis, 
but there were more cases of severe atrophy after weekly ligation (in 65% of animals compared with 40%). After weekly 
ligation the degree of atrophy varied considerably, whereas after daily ligation atrophy only two variants were found: either slight 
atrophy (10 + 5%) or severe (60 + 3%; P < 0.01). 

A study of cellular immunity after ligation gave the following results. The level of the positive response in the AIT 
to testicular autoantigens varied considerably in different animals (Fig. 2). The cellular response of the peritoneal suspension 
did not correlate with the degree of testicular atrophy. Addition of lymphocytes from the regional lymph nodes for the 
affected testis to the peritoneal suspension, however, in some cases significantly raised the level of the positive reaction 
(P < 0.01). In group 5 this strengthening of the positive response on the addition of lymphocytes was observed only for 
cases with severe testicular atrophy (Fig. 2A), and it was not observed when atrophy was slight. The phenomenon of 
strengthening of the positive response to autoantigens on the addition of lymphocytes also was observed in the other groups 
at all times of observation (up to 68 days after ligation; Fig. 2B). 

In the controls for AIT without antigen the number of nonadherent cells did not amount to 10% and was usually 
4 + 2%. The level of the positive response in the AIT with BSA did not exceed 10 + 5%. The level of the positive res- 
ponse in the intact animals as a rule did not reach 30%. Addition of lymphocytes did not change the values obtained in 
the control. An additional series of experiments showed, moreover, that the level of the positive response in the AIT in 
the intact animals was more dependent on antigen concentration than in the experimental animals. 

Contrary to the view that testicular atrophy develops as a result of the successive development of hypoxic injury 
to the germinative cells [2, 13], no correlation was found in the present experiments between the de~ree of atrophy and 
the time elapsing after ligation, in agreement with data obtained by other workers [13]. If it is accepted that autoimmune 
mechanisms participate in the development of atrophy, the scatter of the results finds a full explanation. It may be due 
to differences in the individual immune reactivity of the animals, in agreement with data showing interlinear differences in 
the ability of rats to autoimmune orchitis [12]. The more frequent atrophy following delayed repeated ligation at weekly 
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intervals points indirectly to the possible involvement of autoimmune processes in a response of secondary type. The 
presence of an autoimmune component in "pure" hypoxic injury to the testes after repeated "ascents" in a pressure 
chamber, which also confirms these suggestions, was described previously [4]. 

Reactions of delayed type play an important role in autoimmune injuries to the testis [3, 6, 15]. The inhibition 
of cell adhesion test in the presence of antigen is an adequate test of increased sensitivity of delayed type to testicular anti- 
gens [3, 8]. Recent investigations have shown [11] that the positive response in the AIT is due to T lymphocytes producing 
a soluble factor in the presence of antigens. From this point of view the phenomenon of potentiation of the positive res- 
ponse which we found is evidence of the appearance of lymphocytes sensitized to testicular tissue after ligation. Potentia- 
tion of the cellular response was observed not only in the early period of injury, but also 2 months after ligation. Under 
these circumstances a significant degree of potentiation was observed only when atrophy of the testis was severe. 

The results indicate that an autoimmune reaction of delayed type participates in the development of atrophy of the 
testis after ligation of its vascular bundle. 
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