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Distribution of Mineral Ash in Striated Muscle Cells. 

GOBDOS H. SCOTT. (Introduced by E. V. Cowdry.) 

From t he  DepaLrtnicnt of Anatomy, Fas1ii)igton Cnicersit9 Sclrool of Medicine. 

This report is a brief account of one phase of a study of the dis- 
tribution of inorganic salts, in various tissues and cell types, as re- 
vealed by the technique of niicroincineration. The inethod of in- 
cinerating thin sections of tissue without disturbing the topography 
of the mineral components was suggested by Liesegang,' but its ad- 
vantages were never realized until the researches of Policard.2 
Until recently the technique has been largely a gross histologic one 
because of inherent difficulties in making observations with the 
higher powers of the microscope. However, it was discovered by 
the writer32 4 9  that the use of the dark field condenser of Zeiss re- 
moved to a large extent these difficulties and rendered it possible 
to follow through even the changes of the fixed minerals of the 
nucleus during mitosis. 

It is necessary to use a fixative which neither removes nor in- 
creases the inorganic elements of the tissue. Absolute alcohol is 
best adapted for this purpose, but gives poor fixation even under the 
most favorable circumstances. I t  was found after some experimen- 
tation that a mixture of 9 parts of absolute alcohol to 1 part of 
neutral formalin (Will Corporation) gives rather good cytologic de- 
tail and yet, for all practical purposes, does not change the original 
inorganic constitution of the tissue. After fixation for 24 hours the 
tissue is passed through several changes of absolute alcohol to com- 
plete the dehydration. The specimens are then cleared in xylol, em- 
bedded in paraffin and cut serially at 4 microns. ,Alternate sections 
are mounted according to the usual technique and stained with 
haematoxylin and eosin. The intervening sections of the series are 
n1ounted on glass slides with liquid petrolatum as a medium in which 
to spread the tissue. Sections prepared in this manner are inciner- 
ated in an open electric quartz tube furnace. The highest tempera- 
ture of incineration, approximately 650" C., is reached by slow steps 
covering from 25 to 40 minutes. When the incineration is completed 
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the slide is coolecl slowly, and carefully covered with a number 0 
coverglass. the edges of which are then sealed with melted paraffin. 

The preparation may he examined with. tlie tlarkfield condenser 
( Zeiss Cardioid j and oil immersion ohjectives. Under favorable 
conditions photographs can be taken with a Zeiss achromatic objec- 
tive 90 N.A. 1.25 (equipped \vith an iris diaphragm) and a lox 
ocular (see figure 1 1. 

FIG.  1. 
Zeiss 

achromatic 90 K.A. 1.9.5 (with iris di:lphragm) lox ocular and Zeiss Cardioid 
condenser. 

Photograph of incincrn te(1 IongitucIin:iI section of rectus iiiuscle of cat. 

The inorganic salts \\-hidl arc not volatilized at 650°C. retain 
the same topographical tlistril~ution as in the fixed tissue. The resi- 
(hie is then essentially a mineral skeleton of the cells free from 
organic materials. With some practice tissues may be identified 
quite as well by their ash deposits as by their appearance when pre- 
pared by the ordinary histologic methods. Iron can be identified by 
its color since it forms iron oxide under the influence of the incinera- 
tion. C'alcium is in all proJiaJ)ilit:- present as an oxide. It is difficult 
to say in what form the remaining salts are found. Silicates can be 
detected l ~ y  their llirefringence \\-hen viewed with polarized light. 

When skeletal and cardiac muscles are stih jected to incineration, 
the resulting ash is arranged in a distinctly characteristic manner. 
The striations are preserved u-ith startling clearness (Fig. 1). 
Crossing the individual fiber may 1x seen stripes which are com- 
posed of small deposits of whitish ash, in some places tinged with 
tlie yellowish red u-hich denotes the presence of iron. Alternating 
ivith these stripes of ash deposit are areas almost clear of mineral 
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residue. Comparisons with the adjacent stained serial sections show 
that these cross bands of heavy ash deposit correspoiid very well 
with the Q, or anisotropic discs seen in ordinary preparations. The 
striations which are ash-free are in all probability the reniaitis of 
the J, or isotropic bands. 

In  favorable preparations a fine line of ash may be seen traversing 
the J band. This disc corresponds to the 2, or intermediate band of 
the J striation. In some instances a differentiation of the Q band of 
ash can be distinguished. When this happens there is a definite row 
of twin deposits of mineral material. This appearance is especially 
striking in cardiac muscle. In  skeletal muscle the sarcolenima shows 
as quite a distinct line of whitish ash in which there are some depos- 
its of silicates. Cardiac muscle does not present as sharp an out- 
line of each muscle fiber. In many instances it is possible to find 
isolated niyofilarils with their characteristic bands of ash-hearing and 
of ash-free substances. 

Thus far it has not been possible to distinguish any deposits of ash 
similar in form to the intercalated discs of cardiac muscle. Struc- 
tures which are in all probability motor end plates show as  a fine, 
heterogenous mass of mineral material with little or no orientation 
of the deposit. The nuclear ash of the skeletal muscle cell s h o w  as 
a dense deposit at the periphery, ~ h i l e  in heart muscle it is found in 
the center of the fiber. Simple chemical tests indicate that the 
nuclear ash is largely calcium. No striking differentiation of the 
ash deposit of the Purkinje fibers has yet been noted. 
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Evidence of Possible qccurrence of Anaphylactic Phenomena in 
Poliomyelitis Immune Monkeys. * 

WN. B. BREBSER. (Introcluecd by E. V. Cowilrp.) 

E’rona the  Anatomical Laboraiory, Washingtoii UwiTersity. 

In connection with a series of experiments whereby monkeys are 
injected intrasplenically with poliomyelitis virus and subsequently 
develop an appreciable immunity, my attention has been drawn to 
a phenomenon which may be evidence of an anaphylactic reaction. 

Monkeys convalescent from an experiinental infection and there- 
~~~~~ ~~ 
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