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SUMMARY. The studies for evidentiating the specific cellular effectors in manges in white rat 
via intradermic reaction revealed that the results depended on the rat group – positive control 
and negative control, the inoculated gross agent type, and the time period at which the results 
were read. For Sarcoptes 1 gross antigen (AgS), the strongest reaction was after 72 hours 
(2.62 mm) in the positive group. The inoculated Sarcoptes 2 antigen (thermally processed – 
AgT) caused the thickening of the cutaneous fold to 2.84 mm after 48 hours in the positive 
group. Psoroptes gross antigen (AgP) induced obvious reaction represented by a cutaneous 
fold thickening of 2.48 mm after 48 hours. The similar reaction at various gross antigens 
inoculation demonstrated the evidence of common antigenicity, inclusive crossing reactions, in 
acarians of the Sarcoptidae and Psoroptidae families. 
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Introduction 

The parasitic diseases study plays an important 

role in the animal pathology, the economic 

impact of these diseases being well known. The 

research of endoparasitoses evolution concerning 

their epidemiology, immunology and prophilaxy 

has significantly progressed in recent years. Not 

such an obvious progress was reported in 

combating the external parasites and, implicit, 

the psoric acarians.  

A parasitic disease diagnosis implies the parasite 

evidentiation (macro- and microscopically), with 

cases when this can not be done. The possibility 

of using immunological tests, which could allow 

the “indirect” and early diagnosis by 

evidentiating the anti-ectoparasite specific 

antibodies, is studied in the present.  

The research purpose was to evidentiate the 

specific cellular effectors in mange in white rat 

(Rattus rattus) by using intradermoreaction and 

proving the existence of common antigenicity for 

the psoric acarians (Sarcoptidae and Psoroptidae 

families). 

 

Material and methods 

Intradermic inoculation of antigens (total extracts 

or purified fractions) in the sensibilised 

organisms causes the response reactions for these 

structures, expressed by alterations at the 

inoculation site (Ghergariu and colab., 2000). 

In order to evidentiate the specific cellular 

effectors via intradermoreaction, 10 white rats 

were used: 

- Group 1 – positive – 5 rats – with cutaneous 

lesions caused by Notoedres muris: 

- Group 2 – negative – 5 healthy rats. 

Evidentiation of the common antigenicity within 

the Sarcoptidae and Psoroptidae families was 

tried in parallel with the immune cellular 

response. 2 acarians species were used for 

obtaining the antigen: 

- Sarcoptes scabiei var. suis – prelevated from 

scabs in the external auditory duct in 

naturally infected pigs; 
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- Psoroptes cuniculli – prelevated from scabs 

in the external auditory duct in naturally 

infected rabbits. 

Both acarians species were isolated from scabs 

using the method proposed by Bornstein and 

Zakrisson (1993). The scabs were put in Petri 

dishes and maintained for 4-8 hours at 30 cm 

from a light source (25W). The acarians, in 

various evolutive stages, left the scabs and 

migrated on the Petri dishes. The scabs were 

carefully removed and the Petri dishes with the 

acarians were stored at –15
o
C. 

The gross or total antigen was made using the 

method described by Bornstein and Zakrisson 

(1993) and Bornstein and col. (1995), following 

the stages: 

- acarians defrozing to the room temperature; 

- acarians homogenization with 1 ml sterile 

saline solution; 

- in bath ultrasonication of the obtained 

suspension – 2 cycles of 15 minutes; 

- centrifugation for 60 minutes at 15,000 

R.P.M.; 

- filtration and sterilization of the supernatant 

– 0.2 nm Micropor filters. 

Another method was also used for the 

preparation of the Sarcoptes antigen, which 

consisted in the thermal processing of the acarian 

suspension in saline solution for 15 minutes at 

115
o
C. This step was followed by ultrasonication 

and then the used protocol was the previously 

mentioned one.  

Three different types of gross antigen were 

eventually obtained: 

- Psoroptes antigen (AgP) – Bornstein and col. 

method (1995) 

- Sarcoptes 1 antigen (AgS) - Bornstein and 

col. method (1995) 

- Sarcoptes 2 antigen (AgST) - Bornstein and 

col. method (1995) plus thermal processing. 

The total protein quantity was dosed for each 

gross antigen type, using the Biuret method 

(Table 1). 

 
Table 1 

The total protein quantity of the gross antigen used in the intradermic reaction 

 

Sample (Ag) 

Protein quantity 

mg/ml μg/ml μg/0,1 ml 
μg/ 0,05 ml 

(inoculated quantity) 

Ag S 2,150 2150 215 107,5 

AgST 2,650 2650 265 132,5 

AgP 2,700 2700 270 135 

 

 
The preparations of the two groups‟ rats for the 

cutaneous test consisted in: 

- haircutting and shaving of an approximate 

6/4 cm area in the thoracic region;  the 

operation was carefully performed in order 

to avoid skin lesioning; 

- the inoculation sites were marked after 24 

hours; 

- the thickness of the cutaneous fold was 

measured at the marked points; this was 

considered the time 0 of the experiment. 

The inoculation consisted of intradermic 

insertion of 0.05 ml of each antigen type and 

saline solution. 

The result reading was made at 30 minutes, 6 

hours, 24 hours, 48 hours, 72 hours, 96 hours. 

The statistic calculus consisted of expressing the 

difference between the initial thickness of the 

skin (time 0) and those measured at various time 

periods, for each type of the inoculated antigen. 

The mean and the standard deviation were 

calculated and observed in dynamics. T-Student 

test, with <<p>> parameter expressing, was used 
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for establishing the statistical value. Were 

compared the results obtained for each antigen in 

relation to the saline solution, and the differences 

obtained in the two rat groups (positive and 

negative control).  

Results and discussions 

The results obtained with the cutaneous test by 

intradermoreaction differed according to: 

- the studied rat group (positive control and 

negative control) 

- the type of inoculated gross agent 

- the time period at which the reading was 

made. 

Whatever the type of antigen, color alterations 

(eritema), edema or nodules were not observed at 

the inoculation site. Only skin thickening was 

observed, in various grades, in all animals.  

For the purpose of clearly expressing and holistic 

approach, the results were interpreted according 

to the studied groups, as follows: positive group 

– rats with notoedric mange (Table 2); negative 

group – healthy rats (Table 3). 

In case of Sarcoptes 1 gross antigen (AgS) 

inoculation in positive group rats, the growing 

tendency of the cutaneous fold thickness from 

1.94±0.40 mm (time 0) to 2.62±0.41 mm at 72 

hours was observed, which represent a difference 

of 0.68 mm. The differences can be observed 

also at comparing the results obtained at the 

inoculation of the the same antigen in the 

negative group and observing the dynamic of the 

saline solution inoculation for both groups. The 

observed difference, in dynamics, are statistically 

covered. In the comparative observing, 

depending on time, from the firs read after the 

inoculation, the <<p>> parameter values ranged 

between 0.005 (30 minutes) and 0.007 (72 

hours), which means a distinctive statistically 

difference. The same results were obtained at 

comparing the results obtained at the inoculation 

of the same antigen with those from saline 

solution. The <<p>> value ranged between 0.007 

(30 minutes) and 0.009 (72 hours) ; the 

differences were distinctive statistically 

significant, with the exception of those read at 48 

hours (p=0.01) taht was statistically significant. 

Regarding the results obtained in the two groups 

(positive and negative), the distinctive 

statistically significant values were obtained after 

24 hours (p=0.006) and 72 hours (p=0.007). In 

the rest of the reads, the differences were 

statistically signifiucant.  

The Sarcoptes 2 gross antigen (AgT) inoculation 

caused local reaction similar to those of the 

previously case in the positive group. The 

thickening of the cutaneous fold from 1.94 ± 

0.23 mm (time 0) to 2.84 ±0.63 mm after 48 

hours was observed, followed by the skin 

tendency to become normal (Table 2). The 

results revealed that the differences of the 

cutaneous fold, depending on the time period, 

were statistically significat ; the comparison to 

saline solution showed distinctive statistically 

significant differences within the 30 minutes – 

24 hours period statistically significant within the 

48 hours – 72 hours period. The values in the 

positive gropu presented statistically significant 

differences within the 6 hours – 72 hours period, 

comparing to the negative group.  

The Psoroptes gross antigen (AgP) inoculation 

presented similar results (Table 2). The most 

important differences of the cutaneous fold were 

after 48 hours (0.84±0.36 mm), a value of 

2.48±0.34 mm, respectively, comparative to the 

1.64±0.48 mm at time 0. At the comparative 

analysis of the value dynamics, this was 

statistically covered (p<0.05 ; p≤0.01). The most 

important differences were obtained between the 

reaction to antigen and to saline solution after 24 

hours (p=0.004) and 48 hours (p=0.005). 

The most obvious local reactions were obtained 

after 24-72 hours regarding the use of 

intradermic reaction through various antigen 

types inoculation. This type of sensibility is 

known as allergy or delayed sensitivity (type IV 

hypersensibility) and is characterized by 

(Rapuntean, 1997): 

- the reactive phenomena clinically manifest 

late, after 24-48 hours or even 10-20 days 

from the contact with antigen 

- it can not be transmitted via serum, only by 

Tdh lymphocytes 

- the lesions are localized exclusively at the 

site of inoculation. 
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Table 2 

Differences (mm) of the cutaneous fold observed after gross antigen inoculation – positive group 

 

Sarcoptes antigen 

 0 30 min 6 h 24 h 48 h 72 h 96 h 

Mean 1,94 2,52 2,52 2,58 2,56 2,62 2,16 

St. dev. 0,403733 0,420714 0,420714 0,443847 0,439318 0,414729 0,336155 

Sarcoptes T antigen 

 0 30 min 6 h 24 h 48 h 72 h 96 h 

Mean 1,94 2,34 2,4 2,46 2,84 2,62 2 

St. dev. 0,230217 0,31305 0,308221 0,343511 0,638749 0,408656 0,254951 

Psoroptes antigen 

 0 30 min 6 h 24 h 48 h 72 h 96 h 

Mean 1,64 2,04 2,12 2,22 2,48 2,3 1,86 

St. dev. 0,487852 0,415933 0,356371 0,248998 0,349285 0,43589 0,427785 

Saline solution 

 0 30 min 6 h 24 h 48 h 72 h 96 h 

Mean 1,72 1,88 1,9 1,94 1,9 1,9 1,84 

St. dev. 0,178885 0,148324 0,141421 0,181659 0,122474 0,141421 0,167332 

 
Table 3 

Differences (mm) of the cutaneous fold observed after gross antigen inoculation – negative group 

 

Sarcoptes antigen 

 0 30 min 6 h 24 h 48 h 72 h 96 h 

Mean 1,8 2,04 2,04 1,9 1,88 1,84 1,82 

St. dev. 0,223607 0,151658 0,134164 0,2 0,164317 0,207364 0,238747 

Sarcoptes T antigen 

 0 30 min 6 h 24 h 48 h 72 h 96 h 

Mean 1,78 1,96 1,96 1,88 1,88 1,82 1,8 

St. dev. 0,148324 0,089443 0,207364 0,130384 0,178885 0,130384 0,158114 

Psoroptes antigen 

 0 30 min 6 h 24 h 48 h 72 h 96 h 

Mean 1,7 1,96 1,94 1,82 1,84 1,8 1,72 

St. dev. 0,070711 0,089443 0,114018 0,083666 0,054772 0,070711 0,044721 

Saline solution 

 0 30 min 6 h 24 h 48 h 72 h 96 h 

Mean 1,66 1,88 1,88 1,78 1,7 1,7 1,66 

St. dev. 0,114018 0,130384 0,083666 0,109545 0,1 0,187083 0,114018 

 

 
In several cases animals presented local reactions 

also 30 minutes after inoculation, fact that 

suggests the presence of IgE antibodies. Losson 

and col. (1988) showed that the inoculation of a 

Psoroptes ovis gross antigen with a protein total 

quantity of 11.5 μg/0.1 ml PBS, intradermically 

injected in sheep with psoroptic mange, caused 

different reactions according to the time period. 

Within the 15 minutes – 1 hour period, nodular 

reaction with hemorrhagic character and 

abundant serous secretion was observed at the 

inoculation site; within the 24-48 hours period 

the skin reactivity was present, the thickness 

difference of the cutaneous fold presented 

statistically significant values (p<0.025). 

Researches regarding the allergic mechanisms in 

acariosis, performed by Mellanby (1944) in 

humans and Weisbroth (1972) in rabbits 

revealed, after inoculating a gross extract of 

acarians in sensibilized individuals, type I, III, 

and IV hypersensibility.  

Pouplard and col. (1990) noted that evaluation of 

the imediate and delayed hypersensibility 

reaction is very important in knowledge of the 

pathogenetic phenomena in animal acariosis. 

Also, the use of serological or cutaneous tests in 

asimptomatical-affected individuals‟ depistation 

would be useful.  
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The problems with immunological tests, 

implicite of intradermoreaction, results from the 

complexity ot the parasitic antigene structures 

and of the crossing reactivity. By the definition, 

antigenes represent ‟‟the totality of the 

substances that, introduced in the organism, are 

capable to cause antibodies production‟‟. The 

parasitic organisms are considered to be 

„‟complex antigene mosaics‟‟, from which only 

several are responsible for the immune status of 

the host (Benex, 1974).  

The fact that, in intradermoreaction, the studied 

rats similarly reacted for all antigene types is 

caused by the use of the gross antigen, which, 

along with specific antigenic determinants, also 

contains numerous common and nonspecific 

antigenic structures. These structures are 

responsible for causing the crossing reactions in 

parasite groups or species. The existence of a 

phylogenetic antigenicity is discussed, which 

could be altered with the time by the parasite 

possibilities of adaptation inside the host (Benex, 

1974; Suteu, 1998). The adaptation levels are 

expressed by a restrictive or relative parasitic 

specificity. Common antigenic proteins can be 

evidenced between the parasite and the host, or, 

on the contrary, within the same species 

alterations of the antigenic structure depending 

on the evolutive stage can be present. Benex 

(1974) assesses that the antigenic structure 

reveals features of the parasite phylogeny and of 

the adaptation to the host.   

Conclusions 

The studies for evidentiating the specific cellular 

effectors in manges in white rat via intradermic 

reaction revealed: 

1. The results depended on the rat group – 

positive control and negative control, the 

inoculated gross agent type, and the time 

period at which the results were read.  

2. For Sarcoptes 1 gross antigen (AgS), the 

strongest reaction was after 72 hours (2.62 

mm) in the positive group.  

3. The inoculated Sarcoptes 2 antigen 

(thermally processed – AgT) caused the 

thickening of the cutaneous fold to 2.84 mm 

after 48 hours in the positive group.  

4. Psoroptes gross antigen (AgP) induced 

obvious reaction represented by a cutaneous 

fold thickening of 2.48 mm after 48 hours.  

5. The similar reaction at various gross antigens 

inoculation demonstrated the evidence of 

common antigenicity, inclusive crossing 

reactions, in acarians of the Sarcoptidae and 

Psoroptidae families.  
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