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The myofibrils were shown to be 13noproteln structures. L,ipoprotein 
nature of these structures mas con*irmed by their llnid phosphorus 
to protein ratio in a completely dispersed myoflbril nreoaration 
of the skeletal muscle cells. The ratlo was found to be L9.65 7 
3.95 microgram P / mp oroteln. The phospholipids nresent in the 
myofibril preparation were determined to be ohosnhatidylchollne 
and phosphatidglethanolamJ ne. 

INTRODUCTION 

It is known that the myofibrjls, filamentous contractile struc- 

tures of the muscle cell, are composed of proteins. Althouph small 

amounts of lipids, carbohydrates and nucleic acjds could be found 

in these structures (I, 21, they loere Penerally accepted as con- 

tractile filamentous structures containinp uncon jurated proteins. 

In the last two decades, it has been acknowledped that fil- 

amentous structures like myo*5brils are pound in every kind of 

eukaryotic cell. These non-muscle filamentous structures contajn 

Proteins Similar to those of mvofibrils. Several reports in the 

literature indicated the presence of linjd and carbohydrate compo- 

nents in these structures (3-5). More recentlg, filamentous struc- 

ture of neuron was suspected to be of lipourotein nature (6). 

Considerinp results indicated above, we intended to test lciheth- 

er the myofibrils are composed of lipooroteins, also. 

To decide if myof'ibrils are linonrotein structures we deter- 

mined their lipid phosphorus to protein ratjo, since it is a 
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characteristic of each liuonrotein. Moreover are showed the kinds 

of phoapholipids vresent in these structures. 

METHODS 
Isolation of Myofibrils: A anecimen of the back muscle was obtained 
from a dep. The myofibrila were isolated and nurified as described 
by Etlin.eer et al. (7). 

Characterization of Myofibrila: The myofibrillar aellet was aua- 
pended in two volumes of water. The suspended myofibrila were 
aonicated in ice bath until they were comoletely dispersed. The 
dispersed myofibrils were extracted with 15 volumes of chloroform- 
methanol (I:I, v/v). ghe oreanic nhaae was aenarated and evanorated 
on a water bath ajj 60 C. To the dried extracts IO N H SO was added, 
and heated at 160 C for 3.5 hours. All charred materi G 1 kas removed 
by addinp 30 "/u H202 followed by further heatine at 160' C for 2.5 
hours more, to comnlete the combustion and to decomuoae all the 
peroxide. 

In the disreat inorpanic phosphate determination was made as 
described by Eartlett (8). Protein in the disneraed myofibril'pre- 
paration was determined by the method of Z,owry et al. (9) with 
bovine serum albumin as the standard. 

The kinds of phoaaholiplda present in the myofibril preuaratlon 
vere determined by thin-layer chromatopranhy of the chloroform- 
methanol extracts of dispersed myofibrila. Chroaatopranhy was done 
by usins silica se1 0 nlatea. The solvent system used was chloro- 
form-methanol-water(6":25:h, v/v> (IO). Snots were observed by 
carboniaation with 50 % H SO 

s 4 
and by reaction with ninhydrin (IO, II). 

Phosphatidglaerine, phoap at dyl.ethanolamlne, nhoanhatid,vlcholine, 
lgaolecithin, and anhinromyelin afere used as chromatoPranhic standards. 
Electron Microscony of Isolated Myofibrila: Samnlea obtained *ram 
two different repiona 0 f the myofibrillar oellet were fixed with 
1 X 080 and dehydrated in a srraded series of ethanol. Dehydrated 
myofibrkla were taken into nropylene oxide before embeddinr in 
Areldite. Sections of blocks were stained with uranyl acetate and 
lead citrate and examined in electron micrnacoae. 

RESULTS and DISCUSSION 

Determinations of lipid phosphorus and orotei.n in the purified 

and dispersed myofibril preparation pave a ratio of 49.5573.95 

microgram P/me protein (result of five determinations). The chloroform- 

methanol extract of this nrenaration was applied to silica pel G 

plates for one dimensional thin-layer chromatoprauhy (five appli- 

cations). The presence of phoaphatidylcholine and nhoanhatldyl- 

ethanolamine was seen after carbonlaation with 50 o/n H2SOL. The 

presence of phosnhatidylethanolamine was confirmed al.80 by reaction 

with ninhydrin. 

As can be seen from fipures I-7, our myofibril preparation was 

not completely pure and probably contaminated vith membranous atruc- 
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tures of the muscle cell. However, these contaminations does not 

chanRe our ratio considerabl,y, since the corresnondinF ratio of 

membranous Darts of muscle cell is much lower except that of trans- 

verse tubules (12). Moreover, lipid content of our nrenarate must 

not be much affected by transverse tubules since in soite of the 

hiph sphinpomyelin content of transverse tubules (IZ), we could 

not find any SphinSomyelin in our lipid extract. Lookinp to the 

matter from another standpoint, these contaminations do not affect 

our results considerably because membranous contaminations brina to 

the preparation both lipid and nrotein comoonents. If the myofibrils 

have been formed from simple or unconjupated nroteins we would have 

obtained a very small lipid phosvhorus to nrotein ratio. 

Then in summary>our results indicate that the myofibrils are 

liponrotein structures. Whether all the filamentous structures are 

lipoproteins or conjurated proteins is yet unknown but the decision 

is waitinp for future studies. 

Acknowledkrnents 

We are grateful to Dr Esin Asan for her help in obtaininp the 

electronmicropraphs. 

REFERENCES 
I. Barper, B. A., Rodwell, V. W., and Mayes, P. A. (1977) Review of 

Physiolopical Chemistry, p. 634, T,anpe, Los Altos, California. 
2. W!est, E. S., Todd, 'il. R., Mason, H. S., and Van Bruppen, J. T. 

(1967) Textbook of Biochemistry, n. 1302, Mac Millan Company, 
New York. 

3. Falxa, M. I,., 
135, 194-200. 

and Gill III, T. J. (1969) Arch. Biochem. Biophgs, 

$. ;;;;;en;: E. 
. 

Biophis. Rei: 

Ei,:;z67) J. Cell Piol, 32, 2"?-275. 

Commu~."~IM*~Olr'S-T050. 
and Piras, R. (1974) Riochem. 

6. Schook, W. J,, and Norto;, 1. 
7. 

T. (T976) Brain Res. 119, 5r7-522. 
Etlinper, ,T.D., Zak, P., and Fiscmann, 
58, 123-141. 

D. A. (1976) J. Cell Biol, 

P . Bartlett, G. R. (1959) J. Viol. Chem, 2x11, Ir66-L69. 
9. Lowry, 0. I-J., Hosebrouph, N. J., Farr, A. L., and Randall, R. J. 

(1951) J. Biol. Chem. 195, 26%27c. 
IO. ManFold, H. K. (1969) in: Thin T>ager ChromatoPraphy (Stall, q. ed.) 

. f;63-415, Sprinter-Verlap New York Tnc., New York. 
II. ::ke, B. D ., and Goodwin, H. J. (1976) in: Chromatokranhic and 

Electrophoretic Techniques (Smith, I. and Seakins, J. W. T. eds.) 
pp. 345-366, Heinemann, London. 

12. Yat, H. L., Caswell, A. II., Brunschwip, J. P., Baerwald, R.J., 
and 5arcia, M. (1979) J. Biol. Chem. 2511, "40-5h6. 

526 


