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We know of only one report on the secondary differentiation of explanted mammalian heart muscle, 
published in 1932 by Goss [2]. hi. G. Khlopin [I], in his monograph "Biological and Experimental Principles of 
Histology;" correctly pointed out that Goss's material represented persisting muscle fibers, and not secondary 
differentiation of explanted heart muscle. Goss published only one photomicrograph of a living, unstained cul- 
ture of heart muscle, showing numerous differentiated muscle fibers, all oriented strictly ha one dkecdon, and 
firmly and uniformly bound to each other, filling the ~r field. There can be no doubt that Goss was dealing 
with persis6ng differentiated muscle fibers, and not w~th secondary differentiation of elements of explanmd 
heart muscle. It may thus be said that mcondary differentiation of heart muscle outside the body has not yet 
been ob;erved, and this may be ascribed lzrgely to the difficult technique of culturing heart muscle. 

Tt~e pre~ent paper premnu the results obtained by us in the ~tudy of the process of secondary differentia- 
tion of explanted heart muscle. 

EXPERIMENTAL M E T H O D S  

We used fragments of heart muscle of 10-day chick embryos, which were cultured in cells for 10-15 days. 
They were examined in the living condition, an~ after hismlogic t~eatment according to glelschowsky and 
Bouquet. 

Fig. 1. Differentiated heart muscle myoblast; 12-day culture of 
heart muscle of a 10-day chick embryo. 
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~XPERIMENTAL RE S U L T $  

M~blas~ growing in ti~ue cult~e have served as expe~imea~l material for numemm rese~che~ ~ 
m ~ t  varied problems. The growth of myoblasu in t h e e  culture ha~ b~en described in detail In many publlca- 
~on~ for which tea~ccn we thalX not ent~ In~ any detailed description of thei~ undifferentiated extra-coq~otea] 
gro~h.  As a ~eaeral rule, the growth of embryonic heart tissue explant~ is characterized by proll.fe~a~io~ of 
myobl~su, and only rarely by formation of symplasts, in which it is mmeflmes possible, with the greamst dif= 
flculty, to distinguish fibrils staining diffusely with silver by the Bielscho~sk~Bouquet method. The m~obla~ 
are lirtl~ differentiated, whether aher short ~r prolonged culture (I0-15 days) ouuide the organism. This shows 
clearly that special conditions are requited in order to achieve zecondary differentiation of elements of embr,]~ 
onic cardiac muscle. We were succes~ftd, by prolonged cultmlng of heart muscle, In achieving s~condar~ rift~ 
fe~mtia~on of cardiac myoblas~ 

Fig. 2. Secondarily differentiated heart muscle fibers: 10-day 
cul,~e of heart muscle of c. 9-day chick embryo.- 

It will be seen from Figs. 1 and 2 that secondarily differentiated myoblasts are elongated bodies. ~ome- 
~imes fu~iform; the nuclei are di~laced towards one end of Me cells. The myobla~ts have a well-marke~l 
my~fib~illar structure, with cross striations. These differentiated myoblasts are generally encountered in ~nall 
n,_'mbers among the mass of proliferating undifferentiated cardiac myoblasts. This is evidence that some .%~ecial 
condi~ons need m be satisfied in order to achieve differentiation of cardiac myoblasu: they appear only in ,r 
~ a l l  regiom of the myoblast culture, while the surrounding mas~, including the myoblasts in direct contact with 
the differentiated ones, con~su of undifferentiated cells of explanted myocardial tissue. All this shows tF~t, 
as cvmpared wi~ achievement of secondary differentiauon in tissue cultures of embryonic skeletal muscle, 
secondary differentiation of cardiac muscle explants remains a most cdmplex and difficult process. Much pains~ 
ta~ag and persevering work needs to be done 'in order to work out a method which would allow the read}, 
imtiagoa of the process of ~ecoadary differentiation of cardiac myoblast~. 

SUMMARY 

A 10-day chick embryo heart muscle was cultivated out of the o~,ganism. A secondaly differentiation of 
myoblasts was obtained, which was characterized by deveIopment of myofibrillar structures with marked trans- 
verse ~.ria ~ion.% 
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