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A Rapid Bone Sectioning Technic." (17518) 

PAUL G .  ROOFE, FRANK E. HOECKER, AND CARROLL D. VOORHEES (In,troduced by 
William C .  Young) 

Froin the Departments of Anatonzy and Physics, University of Kansas. 

This paper describes a recently developed 
apparatus and technic for rapidlly cutting un- 
decalcified bone sections sufficiently thin 
for microscopic and autoradiographic study. 
This technic is particularly applicable to the 
sectioning olf lold, dried bone or bone from 
mature anim,als. Sections may be cut at the 
rate of 20 to 40 per hour anld they may be 
cut serially with' the loss of not more than 
150 microns of material between sections. 

I. The Sectioning ,4pparatus. A conven- 
tional brain microtome was adapted by sub- 
stitutling a rotary, motor dtriven saw blade 
for the stationary knife blade. The bone to 
be sectioned was clamped in thte reciprocating 
carriage which #fed the bone #to the saw. The 

* This work has been sponsored by the Office of 
Naval Research under Coiltract NG OXR 260, 
T. 0. 1. 

FIG. 1. 
Bone-sectioning apparatus showing motor mounting and arrangement for 

clamping flexible plastic coverslip in contact with upper end of bone. 
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FIG. 2. 

Details of bone-sectioning instrument. A. Motor. B. Motor mounting blocks which permit 
rotation of the motor about a horizontal axis perpendicular to  the plane of the paper. G. Saw 
blade. D. Bone mounted in bioplastic. E. Flexible coverslip resting on upper surface of bone 
t o  retain cut section. F. Coverslip clamp. G. Wire f o r  adjustment of pressure between 
coverslip and bone. H. Index arm f o r  adjustment of attack angle of saw. I. Carriage way. 
J. Bone carriage. 

J’ 

motor used in this apparatus is a “war sur- 
plus” item? designed to drive a rotary switch 
in aircraft. Its small size ( 2 %  inchtes x 1% 
inches diameter) and the rigid ball bearing 
mounting of the armature are highly desirable 
features. However, other designs of motors 
would no doublt be usable provided the arma- 
ture end-play was eliminated. The inotor is 
mounlted on a d i d  steel bar m a h i n d  to fit 
the knife blade clamps on the chhassis of the 
microtome. These clamps are adjustable so 
that rotation of the motor about an horizontal 
axis perpendicular to the path of the bone is 
possible. This permits a fine adjustment of 
the angle of attack of the saw blade, pre- 
venlting it from cutting out of or into the 
bone as the section is cut. Figure 1 is a 
close-up photograph of the essential features 
of the apparatus. The circular saw bladest 
(commercially available for use in motur driv- 
en hand tools) are approximately inch in 

t Bendix Radio, E. 11500-1, 28 Volts D.C. 
t Dremel Manufacturing Co., 2400 Eighteenth 

St., Racine, Wisc. 

diameter, have 88 teeth without set and are 
150 microns thick. The blades are attached 
to (the armature shaft, the end of wh,ich is 
machined to the diameter of the hole in the 
blade, by clamping i t  between thick, cone- 
shaped washers whlich serve to hold the blade 
rigid. The swd of the motor is controlled 
by a variable transformer. 

Since these blades are manufactured in 
quantity by stamping, it is frequently found 
that the mounting hole is not exactly centered. 
This results in excesive vibration which inL 
terferes with ithe cutting of the very th’ I In sec- 
tions. This difficulty may be overcome by 
placing the Made in a mandrel, which holds it 
over an accurately centered hole slightly 
larger than the original hole. Thle mounting 
hole is then ground to the slightly larger size 
of the centered hole. This, of cmm, nieces- 

sitates the use of a machined motor shaft the 
same size as the enlarged hole. 

11. Preparation of Bones. The cutting of 
very thin sections (20-30 microns) necessi- 
tates that thfe bone be surrounded with a shell 
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FIG. 3. 
The cut section is approximately 30 microns thick and was cut from a piece 

of human bone from an individual 30 years of age at the time of death, which 
occurred 18 years ago. 

of biqlastic which serves ‘as a b ider  to pre- 
vent shattering of the section during cutting. 
The b n e  is ,prepared by embedding in Bio- 
plastic9 which, after hardening, is trimmed to 
leave d y  ‘it thin shell surrounding the bone. 
This lis best accomplished by using a router 
bit in a motor driven hand tool. A rectang- 
ular block of .the plastic is left attached to 
the a d  of the bone by means of which it may 
be clamp& in the microtome carriage. 

111. Sectioning Procedure. Before cutting 
each section, a flexible, plastic coverslip is 
placed over the free end of (the bone. The 
0 Ward’s Natural Science Establishment, 

Rochester, N.Y. 

coverslip is held in place by a holder mounted 
on a short metal rod, the base of whkh is 
attached to the carriage of the microtome. 

A damper, consisting of a small piece of 
a microscope slide, is placed 011 tw of that 
part of the coverslllip immediately covering the 
free end of the bone. The dbamper, besides 
being attached to the coverslip holder by two 
strong threads, is held in place by a spring- 
wire keeper. The keeper is mounted in a 
lpsition above the coversllip holder on the 
same rod. The end of @he keeper is ;bent at 
right angles to the long axis and rests upn 
the dramper. Fig. 2 is a schematic &agram 
of the arrangemenit of the various parts de- 
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scribed. The heat generated by the saw blade 
softens the plastic coverslip just enough to 
secure the section after the bone and sur- 
rounding plastic are completely cut through. 
The coverslip also prevents the section from 
warping. The damper serves to reduce a 
slight vertical flutter which appears in( the 
saw blades when traveling at  high speeds amd 
also to minimize other extraneous vibrations. 
The keeper facilitates a fine adjustment of the 
pressure exerted upon the coverslip. The 
operating speed of the motor, and hence the 
saw blade speed, depends upon the type of 
bone being cut (degrees of hardness, inherent 
structure, etc.) : the cross sectional area of the 
bone; the s p e d  at  which the bone is fed to 
the saw blade; and the thinness of the desired 
sections. Due to the extreme variability of 
these factors, it is difficult to set down definite 
rules for governing the saw blade speed; hence 
an insight into the problem must be acquired 
largely #through experience. 

The cut should be made in one firm smooth 
motion as rapidly as possible so that the 
section will be in contact with the saw blade 
a minimum period of time. I t  has been found 
tbat the bone should be moved against the 

saw blade a t  a sped approximately 0.5 cni/ 
sec. for best results. After cutting, the sec- 
tions can be removed1 from the coverslip by 
means of a thin razor blade. 

If sections are being cut froni a bone having 
a relatively small cross sectional area. a sec- 
tion will sometimes be lost because not enough 
of the coverslip is softened to secure the sec- 
tion. This loss can be prevented by stopping 
the cut before the trailing edge of the plastic 
is completely severed. The cut can then be 
finished with a thin razor bladae without loss of 
the section. Figure 3 is a photomicrograph of 
a section of human bone cut by this method. 
The cut section is approximately 30 microns 
thick and was cut from a piece of h.uman bone 
from an individual 30 years of age at the 
time of death, which occurredl eighteen years 
ago. The bones were kept in a sealed glass 
jar in the dry condition for the eightemyear 
period. They were prepared for sectioning by 
embedding in Bioplastic as described above 
without any other treatment of any kind. 
Several thousand sections have been cut by 
this me thodl. 
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Effect of Pilocarpine on Epinephrine Reversal Produced by 2- (N-p’toly-N- 
(m’-hydroxypheny1)-aminomethyl) -1midazoline. HCl (C-7337) * (17519) 

JAMES L. ~IORRISON, RICHARD J. LANGSTON, AND ARTHUR P. RICHARDSON 
Fro111 tlzc Depart itzent of Pharittacolog?, Eniory University School of Medicine, Ga. 

The recent introduction of a number of new 
drugs, which antagonize the pressor action of 
epinephrine, has created renewed interest in 
the well known phenomenon of epinephrine re- 
versal. This problem is of consid,erable prac- 
tical importance since many of these newer 
agents are being used in the treatment of 
human disease as a possible substitute for 
surgical sympathectomy. There have been a 
number of hypotheses suggested which at- 

= This investigation was supported in part by 
n research grant froiii the Division of Research 
Grants and Fellowships of the National Institutes 
of Health, U. S. Public Health Service. 

tempt to explain the phenomenon of epineph- 
rine reversal, none of which seems adequate. 
Substances which produce an epinephrine re- 
versal are considered ‘to block some part of 
the neuro-muscular apparatus which is con- 
cerned with the excitor actilons of epinephrine, 
thus uncovering the inhibitory ,functions of 
epinephrine. The antagonism of apinephrine 
reversal by a wide variety of agents hlas been 
reported in recent months.( 1-3) 
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