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Abstract

Luk4¥ Z., L. Pivnik, I. Straka, J. Rampochovi, L. Stépanovi,
J. Kaman, J. Vitouch: Early Postnatal Differentiation of Muscle Fibres and the
Occurrence of Myofibrillar Hypoplasia in Piglets. Acta vet. Brno, 51, 1982: 31—45

The type-representation of muscle fibres affected by myofibrillar hypoplasia
and an assessment of the degree of histochemical differentiation of primary muscle
bundles were carried out on m. longissimus dorsi and m. gracilis of piglets sufferring
from splayleg syndrome and healthy |piglets. Serial transverse sections with the
detection of myosine Ca-ATPase with and without acid preincubation were used to
establish the type of muscle fibres. It was found that myofibrillar hypoplasia (MFH)
affects in our herds both piglets with splayleg syndrome and clinically healthy ones,
including those form herds free from splayleg syndrome. No statistically signi-
ficant differences were found in the proportion of the size of primary and secon-
dary foetal fibres between the groups of animals studied. Histochemical differentia-
tion of primary bundles in the two groups includes the same stages of development, but
structures with more advanced differentiation occurred more often in clinically
healthy animals, i. e. those with I1.C-type fibres present and with more than one type I
fibre in the centre of primary bundles. Myofibrillar hypoplasia affects II fibres
preferentially, and where differentiation had occurred II.C fibres were not usually
affected by MFH. Nor was MFH found in intrafusal fibres.

Splayleg syndrome, myofibrillar hypoplasia, muscle-fibre type differentiation, newborn
piglets, histochemistry, histometry.

Many countries with advanced pig breeding pay attention to the splayleg syndrome in newborn
pigs of some meat breeds. During the past ten years it has been a matter of intensive research of
the veterinary and some other institutions in Czechoslovakia, because it caused severe damage
to the intentions of the whole-state hybridization programme. According to the foreign (Ward
1978 and others) as well as inland (Vafejcko 1980) reports the genetic factors are of prime impor-
tance in the occurrence of the syndrome, even if one cannot overlook supposed influences of the
environment such as housing, feeding, stress factors, etc.

This has been proved by the fact that substantial reduction of some lines of the breeds Landrace
and Belgian Landrace (Bene§ 1980; Vyvleclka 1980; Sedldk 1980 and Mes4dro$ 1981) as well
as using of some other breeds (Hampshire, Duroc) in the production of two- or three-breed hyb-
rids caused a marked decrease of proportions of affected animals in the large-scale breeding. It is
very important to take advantage of these information for the large-scale production of the pork
meat.

* This investigation received financial support from WHO
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The actual cause of the defective motility of piglets as well as the relation of the reported alter-
ations of skeletal muscles, above all the so-called myofibrillar hypoplasia (MFH), to the clinical
state have yet to be explained. The MFH syndrome was originally found in the skeletal muscles
of clinically affected piglets but a similar deficiency was found in clinically normal littermates
(Thurley et al. 1967; Thurley and Done 1969). Later, the MFH has been repeatedly descri-
bed in muscles of the unaffected animals (Cooper et al. 1979 do not describe but probably illu-
strate MFH in piglets from an intact breed, further Schlotke and Koch 1978, Zelen4 and Jir-
manova 1978, Luk4§ et al. 1978, Cox etal. 1979, Ward and Bradley 1980, Bradley et al.
1980). Only Hanzlikova (1980) found MFH in clinically affected piglets, but not in heal-thy in
dividuals. C

Many authors tried to establish the morphological background for both affected and unaffected
animals in the following parameters: the presence or frequency of ultrastructural changes (Berg-
mann 1976, Zelend et al. 1978, Zelendand Jirmanova 1979; Wardand Bradley 1980; Brad-
ley et al. 1980; Budek et al. 1982), the changes in the distribution of the cross-sectional area of the
muscle fibres (Cox et al. 1979), or the differences in the stage of differentiation of the primary
muscle bundles (Luk4$ et al. 1978; Hanzlikova 1980). From the former point of view the results
were so divergent that the opinion that the splayleg syndrome potentially comprises several distinct
entities (Ward 1980) seems to be correct. The quantitative study of Cox et. al. (1979) brought
the finding of a different distribution pattern in the CSA (cross section area) of the muscle fibres
in the affected animals. And finally the results of the two last reports indicate some delay in the
type differentiation of affected animals.

In the present paper fibre-type differentiation of the primary muscle bundles in both groups
of newborn piglets is compared from the point of view of the suggested muscle fibre type transfor-
mation taking place at this stage of development (L uk4§ et al. 1982). Further, involvement of the
muscle fibre types in the MFH is studied.

Materials and Methods

M. longissimus dorsi and m. gracilis were studied in newborn piglets of the Slovak Meat White
and Czech Large White breeds and in cross-breeds of them with Landrace and Latvian White.
Some of the piglets suffered from the splayleg syndrome others being unaffected. The healthy
animals 9, 10, 11 and 12 were from litters where no splayleg syndrome has yet been noticed (Tab.
1—4).

Muscle biopsies were performed under general ether anaesthesia immediately after the disappea-
rance of the interdigital or jab reflex. Muscle samples were taken in a standard manner in all ani-
mals, from the left side of the body with animal lying on its side or abdomen. The samples were
deep-frozen in propane-butane mixture cooled with liquid nitrogen; transverse cryostat sections
were processed by a palette of methods which allow examination of the structure, determination
of fibre type, assessment of the intensity of oxidative and glycolytic metabolism, distribution of
glycogen and lipids as well as the motor-end plates (L uk4$ and Dvoi4dk 1977). Fibre type classi-
fication was performed on consecutive sections with histochemical reaction for Ca-ATPase with
and without acid pre-incubation at pH 4.3 (or 4.6) The arrangement of the primary muscle bund-
les was studied by determination of the numerical ratio of fibres I and II (n, : n,) and also by occur-
. rence of type IIC fibres in the bundles and by quantitative examination of the primary and secon-
dary foetal fibres (PFF, SFF). Measurement of diameters of both fibre types was performed using
objective and ocular micrometers or by direct measurement of the diameters in photomicrographs.
In each biopsy at least 40 type I fibres or 50 type II fibres were measured. The results are not so
exact as in semi-thick sections stained by alcian blue, but demonstration of Ca-ATPase in neonatal
muscles is the only method which gives reliable fibre type differentiation. The values of diameters
of both type I fibres (D,) and type II (D;) as well as the values D, : D, were compared among the
individual groups of animals, group A consisting of affected animals, group B of unaffected animals
but from herds where splayleg syndrome occurs and group C of unaffected animals where splayleg
has not been reported yet. In addition to comparison of the individual groups (A vers. Bvers. C)
also associated groups were compared (A vers. B+ C and A 4+ B vers. C). Statistical evaluation
of significance of the differences revealed was performed by the Scheffe method (1973). The extent
of the myofibrillar deficiency was assessed as the percentage of the section area occupied by muscle
fibres sufferring from myofibrillar hypoplasia (this assessment involves a risk of subjective error,
so it was not evaluated statistically). )
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Results

The results indicate that MFH is found in the muscles of pigs suffering from
splayleg syndrome and healthy pigs alike, even if the latter are from herds
where splayleg syndrome is not known to occur (Tables 1—4). The extent of the
deficit in the two groups varies considerably. Since MFH appears to have an ir-
regular, patchy distribution, the extent found certainly cannot be taken as an indi-
cation of the overall degree to which the muscle is affected.

Table 1
M. longissimus dorsi of unaffected animals
Animal/ | Ca-ATPase | D, + s (coeff. var. %) 4,3 + Ca- Deficiency .
Age differ. | Dy & 8 (coeff. var. %) | Di/Ds | m/bundle | "ATpage % fibre type
1/28 00— + 15.18 + 2.07 (13.6) 1.79 1.2 [o] 90—100 II
8.48 + 2.28(26.9)
2/48 0— + 14.66 + 1.86 (12.7) 1.96 1.3 o 70 II
7.41 4 1,62 (21.9)
3/36 0— + 17.87 + 2.91 (16.3) 2.26 1.0 o] 100 II
7.89 + 2.06(26.1)
4/44 + 4+ 16.61 + 2.13 (12.7) 1.88 1.2 DIFF 70 IIA
8.85 + 2.17(24.5) !
5/44 ++ 18.40 + 1.80( 9.8) 1.69 1.6 DIFF | 80 IIA
8.39 1 2.24(26.7)
6/45 ++ 17.83 + 2.43 (13.6) 1.75 1.1 DIFF 90—100 IIA
10,18 + 2.43 (23.9)
7/31 + 16.67 + 1.53( 9.2) 1.99 1.0 SD 80 IIA
8.38 + 2.12(25.3) .
8/30 + 17.31 + 1.95(11.3) 2.57 1.0 INV 60 II
6.73 £ 2.11(31.3)
*9/12 + + 15.98 + 2.38 (14.9) 2.03 1.2 DIFF 70—80 IIA
, 7.87 + 1.91(24.3)
*10/12 ++ 13,25 + 1,96 (14.8) 1.65 1.0 DIFF 90 IIA
{ 8.05 4 1.99 (24.7)
*11/27 + + 17.57 + 2.28 (13.5) 1.86 1.2 - DIFF 90 IIA
9.44 1 2,44 (25.8)
*12/28 ++ 19.76 + 2,15 (10.9) 1.79 1.2 DIFF 20 IIA
11,07 4 2.46 (22.2)
_ Table 2
M. gracilis of unaffected animals
Animal/ | Ca-ATPase | Dy + s (coeff. var. %) 4.3 + Ca- Deficiency
Age differ, D; + s (coeff. var. %) D,/D, n,/bundle ATPase % fibre type
1/28 0— + 11,55 + 1.73(14.9) 1.23 1.6 (o] 50 . II
9.39 4 1,91 (20.3)
2/48 + 11.60 + 1.71 (14.7) 1.34 2.0 (o] 30 II
8.68 + 2.41 (27.7)
3/36 + + 11.45 + 1.68 (14.6) 1.28 1.1 O- 40 II
8.92 4 1.89(21.2)
4/44 + 4+ 15.47 + 1.80 (11.6) 1.66 1.1 DIFF 30 IIA
9.33 4+ 2.36(25.3)
6/45 ++ 19,95 4 3,30 (26.9) 1.88 1.8 DIFF 50 II
10.64 + 2.29 (21.5)
7/31 ++ 12.45 + 2.61 (20.9) 1.33 1.0 INV 40—50 II
9.39 4 1.86 (19.8)
8/30 + 12.68 + 1.68(13,2) 1.39 1.0 INV 5—10 II
9.12 + 2.19 (24.0)
*9/12 0 — + 11,40 + 2.32(20.3) 1.38 — o 80 II
8.24 + 1.81 (21.9)
*10/12 + 12,90 + 1.60 (12.4) 1.17 1.0 INV 30 I
9.96 + 2.07 (20.8)
*11/27 + + 10.86 + 1.49 (13.7) 1.30 1.0 DIFF 10 II
9.30 + 2.04 (21.9) .
*12/28 +—-++ 12.66 + 1.57(12.4) 1.25 1.2 DIFF 5-10 IIA
. 10.14 + 1.88 (18.5)




34

‘Table 3
M. longissimus dorsi of splayleg synd ffected animal
Animal/ | Ca-ATPase | D, - 8 (coeff. var. %) 4.3 4 Ca- Deficiency
Age differ, | Dy + 8 (coeff. var. %) | Di/Ds | mjbundle | “Arpgge | fibre type
14/36 0— + 12.68 + 1.78 (14.0) 1,38 1.3 (o] 90—100 II
9.16 + 1.56 (17.0)
15/36 0— + 15.17 + 2.23 (14.7) 1.97 1.1° [o] 80 II
7.69 + 2.01(26.1)
16/37 + 11.86 + 2.10(17.7) 1.61 1.0 INV 90 II
7.35 4+ 1.83 (24.9)
17/37 + 12,31 + 1.96 215.9) 1.31 1.0 DIFF 20 IIA
9.38 4 2.68 (28.5)
18/18 + 18.21 + 2.54(13.9) 1.97 1.0 (o] 100 II
9.26 + 1.98 (21.4) .
19/18 + 17.45 + 2.01 (11.5) 2.06 1.0 o 80 II
: 8.49 + 2.83 (21.;;
20/11 ++ 14.98 + 2.20 (14. 1.92 1.0 DIFF 90—100 IIA
7.79 + 1.82(23.4) ]
©21/11 ++ 14.92 + 1.72(11.5) 2.16 1.0 DIFF 90—100 IIA
6.9 + 1.74 (25.2)
22/11 + 4+ 16.71 + 2.33(13.9) 2.38 1.1 SD 100 IIA
. | 7.01 + 1.60 (22.8)
Table 4
M. gracilis of splayleg synd flected animals
Animal/ | Ca-ATPase | D, + s (coeff. var, %) 4.3 4 Ca- Deficiency
Age iffer. | Dy £ s (coeff. var, %) | Di/Ds | mfbundle | “ATPgge | 9 fibre type
13/36 . + 10.50 + 1.72(16.4) 1.14 1.2 [o] 0
9.20 + 2.17 (23.6) .
14/36 00—+ 11.33 4 1.60 (14.1) 1.46 1.5 [o] 0 0
7.77 + 2.08 (26.7)
16/37 00—+ 11.57 4+ 1.71 (14.7) 1.34 L1 SD 80 II
8.66 + 2.17 (25.0) :
17/37 + 9.37 + 1.68 (17.9) 1.07 1.1 INV V]
8.75 + 1.77 (20.2)
18/18 + 11.46 + 2.40(20.9) 1.36 1.0 INV 0 0
8.42 4 1.84(21.8)
19/18 00— + 14,70 + 2,70 (18.3) 1.40 1.1 (o] ? II
10.51 + 2.36 (22.4)
20/12 ++ 10.72 + 2.30(21.4) 1.51 1.3 INV 60 II
7.09 + 0.86 (12.1)
21/12 ++ 10,98 + 1,63 (14.8) 1.33 1.1 SD~ 60 II
8.23 & 2,31(28.0)
22/12 ++ 10.26 + 1.54(15.0) 1.08 1.3 DIFF 60 II
9.49 + 1.76 (18.5)

Explanation of Tables 1 to 4

Animal/age: the number and the age (hours) of the piglet. Ca-ATPase, differ.: the possibility of
fibre type identification is graded as 0 (differentiation impossible), 0 — + (differentiation only
in part of the section), 4 (sufficient differences) and + + (marked differences). D, and D,: dia-
meters of types I and II fibres, respectively, s: standard deviation, n,;/b bundle: average number
of type I fibres per primary bundle. 4. 3 + Ca-ATPase: the pattern of reaction after acid prein-
cubation is evaluated as INV (simple inversion of the reaction intensity without accurrence of IIC
fibres), SD (sporadic differentiation of the II fibres), DIFF (type I, IIA and IIC fibres present
in each bundle). O means that the reaction after acid preincubation was not carried out. Deficiency, -
% : subjective assessment of the percentage of the section area occupied by muscle fibres of piglets
suffering from myofibrillar hypoplasia. *: piglets from herds free from splayleg syndrome.

The question of whether the development and differentiation of muscles (ir-
respective of myofibrillar hypoplasia) are the same or different in healthy and affec-
ted animals was studied by histochemical and quantitative methods. Quantita-
tive histochemical investigation (Tabs. 1 and 3 for m. longissimus, Tabs. 2 and



Fig. 1a, 1b *)
Large myotubes lying in the middle of the bundles exhibit a moderate reaction intensity; small
fibres surrounding them react strongly (CaATPase, 1a). Simple inversion of the reaction after
‘acid preincubation, sporadic IIC fibres marked by arrows (1b). Healthy animal. (x 600)




Fig. 2a, 2b *)
Inversion of the CaATPase reaction (2a) after acid preincubation (2b) as in the fig. 1. Note less

pronounced difference in the intensity of the reaction product between the two fibre types. Splay-
leg. (x 400)




Fig. 3a, 3b *)
Inversion of the ATPase reaction with differentiation of some type II. fibres. Type IIC fibres

(alkali stable and acidostable) indicated by arrows. A bundle with two type I fibres (double arrows).
Splayleg. (x 600)
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4 for m. gracilis) showed a certain difference in D, values between group A and
the combined groups B + C for m. longissimus:

Avers. B+ C..... alpha =5 9, (95 9, probability) ‘
and in the values D, and D, between the same groups in m. gracilis: -

D,: Avers. B4+ C.....alpha = 89, (92 9, probability)
D,: Avers. B+ C.....alpha =89 (92 % probability)

Fig. 5
Two central type I fibre. Splayleg. (x 800)

A comparison of all the other combinations given did reveal no statistically signi-
ficant difference; this also applies to the values of the ratios of means D;: D,
‘both for m. longissimus and m. gracilis.

A comparison of variation coefficients for both types of fibres in both muscles
.of healthy and affected piglets shows that the corresponding values are much
‘higher — up to twice as much — in II type fibres.

The results of Ca-ATPase reaction for primary muscle fibre bundles were as
follows: the bundles with one light central type I fibre and the rest dark type II

Fig. 4a, 4b *)

Inversion of CaTAPase reaction with differentiation of some II. type fibres. Type II C fibres
indicated by arrows. One bundle with two central type I fibres (double arrows). Healthy animal.
(x 400

*) consecutive sections



Fig. 6
Myofibrillar deficient type II fibres. Ca ATPase without preincubation. Healthy animal.

(x 500) -
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Fig. 8
Myofibrillar deficiency in type IIA fibres (weakly stained small fibres after acid preincubation).
Type I and IIC fibres (darkly stained) without deficiency. Healthy animal. (x 400)

fibres (I1.A) were repeatedly found in both healthy and splayleg-affected animals.
Thus I fibres are alkali-labile, II. A fibres alkali-stable. Following preincubation
there is a total inversion — I fibres are dark (acidostable), II. A fibres light (acido-
labile). In affected animals the differences in reaction intensity were sometimes
small and typing was difficult, as we have already reported elsewhere (Lukas
et al. 1978) (Figs. la, 1b, 2a, 2b).

Another type of primary bundle is that also containing II. C type fibres, which
are both acido-stable and alkali-stable, and therefore react intensively both with
and without preincubation. In the middle of these bundles there is again a I fibre,
around this 1—3 II. C fibres, and the periphery is again formed by II. A fibres.
This type of bundle was again found in both groups of animals (Figs. 3a, 3b, 4a, 4b).
" Bundles with more than one central type I fibre or several more type II. C fib-
res surrounded by type II. A fibres were also found in both groups of animals (Figs.
3a, 3b, 4a, 4b & 5), but they were found far less often in affected animals than
in healthy ones.

A further finding is the preferential affecting of the SFF with myofibrillar hy-
poplasia (Figs. 6 & 7) if the fibre type differentiation was pronounced. Type

Fig. 7
Myofibrillar deficiency in type II fibres. Ca ATPase without preincubation. Splayleg. (x 500)
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I fibres may also be affected in several muscles, but in most cases these were bio-
plsies with some small freezing artifacts or where type differentiation was not
clear.

In bundles in which type differentiation of type II fibres into II. A and II.C
was clear, paracentral type II. C fibres, mostly clearly larger than the other type
II fibres, were not usually afflicted with MFH, in other words MFH was most
pronounced on the periphery of the primary bundles, where there are the II. A
fibres which have not undergone further differentiation (Fig. 8).

Myofibrillar hypoplasia has not as yet been found in intrafusal fibres either.
Type preference in MFH, like the the fact of type I primary foetal fibres and
intrafusal fibres not bemg affected, relates to both groups, piglets with splayleg
sydrome and healthy ones.

Discussion

This work provides further evidence of the fact that MFH is found in our herds
in both piglets with splayleg syndrome and clinically healthy ones, even in those
from herds where splayleg syndrome has as yet not been known to occur. Thus
a finding of MFH does not in itself indicate either the presence or the extent
of splayleg syndrome.

There remains, however, the question of whether the muscles of affected pig-
lets do not differ from those of healthy ones in‘other parameters. In our recent
study (Lukas et. al. 1982) we suggested a fall in the D,/D, ratio as a criterion
of gradual maturation of the secondary population of foetal fibres. In this respect
the results of size comparison of the D,/D, ratios between healthy and splayleg
muscles are not significant, but it must be admitted that our populations were
not large enough to allow definitive conclusions. In this respect it will be necessary
to perform more extensive studies, such as that made by Cox et al. (1979) for the
muscle fibres of newborn piglets without regard to type. They found that though
the extent of MFH in healthy and affected piglets is approximately the same, there
are differences in the size distribution of muscle fibres between the two groups.

A further criterion of the maturity of primary muscle bundles is derived from
findings of type differentiation of their fibres. Our above-mentioned study des-
cribes a number of types of these bundles, probably corresponding to gradual
maturation: the first type (F—foetal), where there are still considerable size diffe-
rences between the centrally situated type I fibre and type II fibres. In the reac-
tion to Ca-ATPase the first type is characterized by a light reaction product and
the second by a dark one, and after acid preincubation there is a simple inversion
of the reaction intensity. The second type (N-neonatal), where the reaction to
Ca-ATPase without preincubation provides the same result, but after acid pre-
incubation there is an intensive reaction not only of type I fibres but also of a fur-
ther 1—3 fibres in their vicinity, which have therefore also acquired acidostability,
and according to the nomenclature used (Dubowitz 1973) they are designated
I1. C. There are transitions between the two types. The third type (P-postnatal)
is characterized by the presence of two (or more) centrally located. type I fibres,
in whose vicinity further type II. Cfibres may occur. This type of primary bundle
is closer to the mature condition, where there are on average 3.2 type I fibres
(Davies 1972).

In our material all the basic types of primary bundles described occurred in
both healthy and affected piglets. In this respect our findings differ from the data
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of Hanzlikova (1980), who described only type F bundles in affected animals,
while it follows from the photographs that type N or P were found in the healthy
ones. The last two types are not distinguishable from either the description or
the photographs since the results of ATPase reaction without acid preincubation
are not given. Nonetheless in our material, too, structures of primary bundles
were found more often in groups of healthy piglets, especially in m. longissimus
dorsi, these corresponding to a more advanced degree of differentiation, i. e. types
N and P. Thus histochemical (and therefore also perhaps functional) differentia-
tion is probably really delayed in affected animals.

A further fact which has been ascertained is the preferential, perhaps selective,
affecting of type II fibres, i. e. secondary foetal fibres with MFH.

Where difterentiation of this type was found, i. e. the differentiation of para-
centrally located II. C type fibres, these fibres did not display MFH. As far as
the selective or preferential affecting of type II fibres with MFH. is concerned,
the published data do not agree in this respect. Only Lukas etal. (1978) and Ward
(1978a) referred to a higher susceptibility of II fibres to MFH. But there is also
a description of the distribution of MFH in m. longissimus dorsi, which would
correspond to such a situation, according to which the large central fibres of the
bundles with the largest diameter and several adjacent fibres were regularly com-
pletely filled with myofibrils while the rest had MFH (Zelend and Jirmanova
1979). In intrafusal fibres no myofibrillar hypoplasia has as yet been found in any
of the groups investigated, which is in accord with data published to date (Lukas
et al. 1978, Ward and Bradley 1980). According to Swatland (1975) intrafusal
fibres are more advanced in their differentiation that the extrafusal ones. Thus
deficit states may perhaps occur preferentially in fibres which are histochemically
and perhaps also functionally less differentiated. These are the fibres forming
the majority in the primary bundles, and lying on their periphery. Mostof them
have no contact w1th the primary fibres and their possible inductive influence.

Casni postnatilni diferenciace svalovych vliken a vyskyt myofibrildrni
hypoplasie u selat

Typova participace svalovych vldken postizenych deficitem myofibril (DMF)
a stanoveni stupné histochemické diferenciace primdrnich svalovych snopcti byla
provadéna na m. longissimus dorsi a m. gracilis selat postizenych syndromem
svalové slabosti konletin (SSK) a selat zdravych. Pfi¢né sériové fezy s detekci
myozinové Ca-ATPazy po kyselé premkubac1 a bez ni slouzily k typovému zafa-
zovani svalovych vldken. Bylo zjiSténo, Ze DMF postihuje v naSich chovech jak
selata postizend syndromem SSK, tak selata klinicky zdravi, véetné selat z cho-
va syndromu SSK prostych. Nebyly nalezeny statistické rozdily ve velikosti pri-
marnich a sekundédrnich fetdlnich vliken mezi obéma skupinami zvifat. Histo-
chemicka diferenciace primarnich snopeckii u obou skupin zahrnuje téz vyvojova
stadia, av§ak u klinicky zdravych zvifat se Cast&ji vyskytly struktury s pokroci-
lej8i diferenciaci, tedy s pfitomnosti vlidken II.C a s vice nez jednim vldknem
I. vcentru primérnich svazetkd. Myofibrildrni hypoplasie postihuje preferentné
vldkna II., a tam, kde doslo k jejich diferenciaci, nebyla postizena DMF zpravidla
vldkna II. C. Rovnéz v intrafuzilnich vldknech nebyl DMF nalezen.
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Pannasn mocTHaranpHas muddepeHuManUs MBINEYHBIX BOJOKOH M HAJIMIHC
MUOGHOPHINAPHOA THIONIA3HU y IOPOCAT

TunoBas mapTHUHMIANAA MBIIEYHHEX BOJOKOH, IOPaXEHHHIX nedUIUTOM MuO-
¢ubpunn (IMP) u ompeneneHue cTelmeHM THUCTOXMMHYECKOH AuddepeHunanmu
NEepBUYHBIX MEBIIIEYHEIX IIyYKOB IpOBOXWauch Ham. longissimus dorsix m. gra-
cilis  mopocaT, MOpa)KEeHHBIX CHHAPOMOM MBIIIEYHOHR CJIAa6OCTH KOHEUHOCTe,
H 3mopoBEIX nopocaT. Ilonmepeunrie cepuiiHble cedeHUs C BHIABIEHHEM MHO3MHHOMH
Ca-amenocunrpuHpocHaTassl mocke KUCJIOM IpeHHKybanuu u 6e3 nee Gplau mpen-
HasHa4YeHBl AJIA TUIOBOM KJIacCHPHMKaLMM MEBIMIEUHEIX BOJOKOH. BhLIO ycTaHOBIe-
HO, 4TO B HalleM CBHHOBOACTBE Hababmaercd HePHUHUT HE TOJHKO y IOPOCAT, IO-
PaXKEHHBIX CHHADOMOM MBIIIEYHOH CIa6OCTH KOHEYHOCTE! HO M y IOpPOCAT, THE
HET YIIOMSHYTOTO CHHIPOMa, CJENOBATENbHO Yy IIOPOCAT KJIMHHYECKH 3IODOBBHIX.
He 65150 BEIABIEHO CTaTHCTHYECKOH DAa3HMIIEI BEJHMUYUHBI IIEPBUYHBIX M BTOPHY-
HBIX YTPOOHBIX BOJIOKOH MeXZHy OO€HMMH IpynmaMy ’XKHBOTHBIX. ['McToxmMmueckas
ruddepeHnManusa IMEPBUYHBIX ITyYKOB O0eMx IPYIN BKJIBYAET Te Xe CTalUM pas-
BUTHA, ONHAKO y KIMHUYECKH SNOPOBHIX uaile HabIbBIaaNCh CTPYKTYpHL C Goiee
pasBuTol nuddepeHuanueit, crexoBaTeasHo ¢ HanuuueM BonoxoH 11.C u ¢ Gouee
4eM OZHMM BOJOKOHOM l. B LIeHTpe NepBHYHBEIX Ny4koB. MuodubpuiispHas ru-
moIIasus Mopa’kaeT Ipekne Bcero BojokHa II. B cayuae ux mudpdepennuanuu He
6puT TOpakeHb! peduimToM MuOPMGPMIL, Kak mpasuio, BomokHa 11.C. dedu-
nura Muodubpusa B uHPpadysambHEIX BOJIOKHAX He GBHIIO TaKKe BBHIABIEHO.
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