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cell with normal chromosomes  the defect is not  compensed and a part of chromosome is either missing or additional in the
progeny of carriers (Kučerová et al., 1981).

Table 1  Chromosome aberrations in heterosexual sheep twins.
Breed: Merino Ram lamb Ewe lamb
Number of assessed 100 mitoses 50 mitoses
Hyposomie 11 (%) 4 (8 %)
Polypliodie 1 (%) 0
Chromatid breaks 4 (%) 1 (2 %)
Chromatid gaps 2 (%) 0
centromeric fusion 1 (%) 2 (4 %)
Association 23 (%) 6 (12 %)
2 Associations 1 (%) 0
Centromere separation of metacentric 14 (%) 3 (6 %)
Centromere separation 3 (%) 0
Fragment 0 (%) 1 (2 %)
Double minute 0 (%) 1 (2 %)

The occurrence of a mosaic (XX/XY) testifying  for freemartinism was not recorded. This  indicated to the fact that in sheep
only 5 to 10 % of twins are  being born with vascular anastomoses. On the other hand, the chimerism of red blood cells
represents merely  5 % of this amount.  In cattle, however,  it is occurring almost  regularly  in heterosexual twins (as much
as in 92 %) (Vademecum of Veterinary Medicine, 1991).
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Summary

α1-proteinase inhibitor in blood plasma of Improved Valachian sheep has been  studied by isoelectric focusing in a mixture of
ampholytes  pH 4.2 – 4.9; pH 4.5 – 5.4, and pH 3.5 – 9.3.  Altogether, 16 – 17 fractions of proteinase inhibitors – i.e. trypsin
were recorded in the blood   plasma of breeding rams. Strong activity inhibitors in rams ranged  within isoelectric points  pH
3.75 – 6.0. Fractions with lower inhibitory activity were in the zone of   pH 3.5 - 3.75. The lowest activity fractions were
detected within pH 6.55 - 6.85 and in alkaline zone of  pH 7.35 – 8.15. In ewes, 4 majority fractions were detected  within pH
3.75 – 6.0 as well. In alkaline zone of  pH 7.35 – 8.15 no proteinase  trypsin inhibitors were detected.  Altogether 12 to 13
fractions were detected in ewes. Both in males and females the esterolytic  inhibition against chymotrypsin was determined.
Fractions of P.I. trypsin  following the charge electrophoresis covered the zone from   post-γ-globulin up to the  prealbumin
one.
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Introduction

According to the activity spectrum, proteinase  inhibitors (P.I.) can be divided to the group of nonspecific P.I. (including e.g.
α-macroglobulin or human α2-macroglobulin (α2- antiplasmin) and specific ones including  aspartate P.I. (pepstatin), cysteine
P.I. (cystatin), tissue inhibitors of metaloproteinases (collagenase. inhibitor, antithrombin III), and serine P.I. (Elliott et al.
1996). Of most frequent  specific serine P.I., α1-proteinase inhibitor was investigated in more detail also referred to as α1-
antitrypsin. The above inhibitor inactivates pancreatic enzymes - i.e. elastase, neutrophilic elastase  (catepsin of G
neutrophils), trypsin, chymotrypsin,  plasmin, thrombin,  and acrosin  (Wu Foreman, 1991; Molnárová, 1991).
Normally  serine P.I. produce almost  90 % of the all  antiprotease activity in serum. This activity  ensures  enzyme-inhibitory
balance in an organism  and are  superior to  locally synthesising inhibitors  in tissues (Rubin, 1996).
For needs of  practice, neither genetic and biochemical  characteristic  nor   polymorphism of serine P.I. under physiological
conditions have been  fully explored yet. To date, such characteristics  in farm animals were most investigated  in horses and
in swine. In sheep and  cattle, however, there are only sporadic data (Juneja, Anderson, 1994; Suzuki, Stormont, 1994;
Šutiaková et al., 1995).

Materials and methods

Animals -  Sampling:  The examination of trypsin (T), P.I. in blood plasma examination was carried out  in 31 rams and in
14 Improved Valachian ewes  coming from the  breeding farm in L. After blood collection from v. jugularis into heparin (15
m.u./ml – Léčiva Praha, Czech Republic) blood plasma was stored for maximum a fortnight at –18 oC. Prior to the
electrophoresis, plasma was incubated for 24 hrs/25 oC using  neurominidase (fy Sigma).
Electrophoresis: Both charge and IEF electrophoresis in PAG were performed by modified method according to Junej and
Gahne (1980). The condition optimization of the  detection of proteinase PAG  inhibitors was done according to Šutiaková
(1989). Detection of P.I.  trypsin in PAG was done by the  modified method of  Estomba et al. (1996).

Results and discussion

Proteinase  trypsin inhibitors:  In healthy rams, the number of P.I. fractions  did not differ,  however, the intensity of some
fractions was different. Altogether, 16 to 17 fractions of P.I. trypsin were detected in rams (Table 1). The dominant fractions
of P.I. trypsin in ewes have positions similar to those in rams. Fractions of  P.I. trypsin  with lower inhibitory activity (+) at
anodic  pole were beginning  from pH 3.75 and not from pH 3.5 like in rams (++) and the number was lower. Likewise in the
alkaline zone of  pH 6.55 - 6.85 up to pH 7.35 the lower inhibition   as well as  lower number of fractions were determined
(Table 1 and Fig 1). In our previous studies we have been observing  Merino sheep (�utiakovα et al, 1995).
According to the intensity, the activities of P.I. trypsin in the above animals were similar to those of Improved Valachian
sheep within the fractions with very strong inhibitory  activity of pH  4.5 - 5.85 as well as fractions within pH 3.8 - 4.1
frequently with lower intensity. The differences in both intensity and number were recorded in other fractions as well.
Similarly to our results, Estomba et al (1993) detected  P.I.1 of trypsin in blood plasma of Latxa and Karrantzar sheep
particularly within  cathodic zone of pH around 5.0.   The above authors stated that accoding to the personal statement of
Juneja,  polymorphic Pi-2 system belonged  to the  group P.I.1. The authors  supported the hypothesis that this is the case of
a codominant heritability of an autosomal locus with allelas  P.I. 1 A, B, C, and D. Later on, Estomba et al. (1996) detected
other  Do , D1  and A0  variants  by the modification of previously used IEF method  (by increasing the concentration of
ampholine pH 4.5 - 5.4 in a mixture of ampholines pH 4.2 - 4.9 and 4.5 - 5.4). Unlike the above authors, we have found  the
fractions of P.I. trypsin in the alkaline zone in both Improved Valachian and Merino rams using  the  triple mixture of
ampholines. Pelegrinni (1994) reports that P.I. of animals can be divided into separate   Pi-1 and Pi-2 systems also according
to the ability to inhibit some of serine proteinases. For instance, in horses of Pi-1 group they  inhibit both trypsin and α-
chymotrypsin. On the other hand, P.I. of group Pi-2  inhibit merely trypsin.
Proteinase inhibitors  of α-chymotrypsin:  α-chymotrypsin has been  studied in Improved Valachian  sheep as well.  Using
three enzymes  from other firms, however, no satisfying results were obtained to be good for documentation.  Previously,
using  α-AchT A4  (fy Boehringer, Mennheim) to be  good also for  kinetic measurements (Šutiaková,  1998), unlike Estomba
et al. (1993) and Estomba et al.(1996)  good results were obtained in Merino sheep concerning the  esterolytic inhibition
against α-chymotrypsin. In Improved Valachian sheep, P.I. of  α-chymotrypsin were found ranging from pH 4.5 to pH 5.8 up
to pH 6 and similarly to those of  Merino sheep they formed always four fractions.  Ac concerns position, these fractions
agreed with fractions of  P.I. trypsin. The occurrence of the four  fractions as well as  the fact that the positions are similar to
P.1 trypsin may indicate for the existence of two-centric inhibitors. It was also possible  to prove the occurrence of P.I  α-
AchT fractions within other pH positions (Table 1). Based on both the above  and previous  studies we  suggest that from
genetic and biochemical viewpoints, this system proves to be  considerably polymorphic. In addition to the existing inter-
species differences to be  typical  for each animal type, the   differences by breed, sex and age dynamics can be detected in
the electrophoretic  P.I. spectrum (Mattová et al., 1998).



Acta fytotechnica et zootechnica, Vol. 4, 2001,  No 5
Proceedings of the International Scientific Conference on the Occasion of the 55th Anniversary of the Slovak Agricultural

University in Nitra

258

Table 1  Differences in number and intensity of P.I. fractions of trypsin and chymotrypsin in  Improved Valachian sheep
according to sex. IEF in PAG (T = 7.5; C = 3); visual  assessment. 

Proteinase trypsin inhibitors 
Rams Ewes

Fraction
intensity

pH
 range

fraction
number

Note Fraction
intensity

pH 
range

fraction
number

Note

++ 3.5 - 3.75 4 -5 constant intensity + 3.5 - 3.75 3-4 Lower intensity
than in rams

+++ 3.75-6.0 4 constant number
of fractions

+++ 3.76 - 6.0 Position of
fraction within pH
5.8
constant number
of fractions

+ 6.55-6.85
 až 7.0

5 Intensity of
inhibitory activity
in particular
animals different
except for
fractions pH 6.85

+ (±) 6.55-7.35 3-4 tracer amount of
fraction pH 6.85
in the position like
in rams

++ 6.85 1 ± 6.85 1
+ 7.35-8.15 2-3 In some animals

a fraction is
missing

7.35-8.15 0 No inhibitory
activity

Fractions altogether 16-17 Fractions altogether 12-13
Proteinase inhibitors of α-chymotrypsin
Rams Ewes
± 4.5-5.8 4 In positions

corresponding to
dominant P.I.
trypsin∗

± 4.5-5.8 4 In positions
corresponding to
dominant P.I.
trypsin∗

7.0-7.5 0 ? Visually
undetectable

7.0-7.5 0 ? Visually
undetectable

± > 4.5 1-2 Non sharp ± 4.5 0-1 Non sharp
Legend: +++ - very strong inhibitory activity (dominant fractions) - phenotypic fractions; ++ - lower inhibitory activity, clear and
intensive fractions; + - low inhibitory activity – clear fractions; ± - distinguishability of  tracer amounts of fractions; ∗ - proved:
1. α-AchT of bovine pancreas (fy Koch Light); 2. α-AchT from bovine pancreas - 68.6 U/mg (fy Fluka); 3. α-AchT TLCK
Treated - 55.6 U/mg (fy Fluka);
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