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USE OF GEIGER COUNTER FOR 
QUANTITATIVE ESTIMATION OF 

RADIOACTIVE ISOTOPES IN 
HISTOLOGICAL SECTIONS 

By DR. GEOFFREY H. BOURNE 
Department of Histology, London Hospital Medical College 

T HE problem of obtaini1_1g est.imation 
of radioactive isotopes htstologiCal sectwns has 

been under investigatio this laboratory for the 
past year, and an att pt at its solution is described 
below. . 

A detachable ovable stage had soldered to 1ts 
under-surface ' !-mm. sheet of in a 
!- or 1-mm. e had been drilled. A miCroscope shde 
placed in e movable part of the stage could then be 
altered · position at will so that the whole of any 
secti mounted on it could be 'scanned' by the hole. 
A lead 'castle' has been designed to take this movable 
stage and its slide. It consists of a circular 
base (5 in. high) which is h?llow.and a 
tube with a screw-on head m whtch the Getger-Muller 
counting-chamber is mounted. The head has a !-in. 
diameter hole by which access is obtained to the 
window of the counting-chamber. On top of the 
shoulder fits a square lead tray with an 
placed hole (4 in. diameter), through whiCh the head 
of the base projects. On top of this tray fit three 
1 !-in. thick blocks of lead. The stage is 
placed in the tray with the hole m 1ts 
shield directly above the wmdow of the countmg
chamber. The three blocks of lead are placed above 
the tray to reduce cosmic and other interference. 
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Fig. 1. General elevation view of lead 'castle'. A,B,C. Slabs of 
'lead' (see Fig. 4) covering top of castle. D. Base. E. Upper 

portion in which movable stage is placed 

Fig. 2. Base of lead 'castle' . A. Brass tube. B . Metai.cap 
holding Gelger-Miiller counter In position. C. Gelger-Miiper 
counter. D. CVnnexion from Gelger-Miiller counter to 
E Connexion from cast!P. to power unit and scaler. F. Wmdow 

· of Gelger-Miiller counter 

Fig. 3. Tray for holding movable stage. A .. Window of 
Gelger-Miiller counter. B. t-mm. copper sheetmg underlying 
roJcrosrope slide and attached to movable stage . C. Movable 

stage. D. Scanning hole (varying from i-1 mm.) In B 

Fig. 4 .. One of three lead slabs for covering Fig. 3. A. Lifting flaps 

The advantage of this movable stage is that it can 
be placed under a microscope and the piece of_tissue 
from which one wishes to count moved duectly 
over the hole in the copper sheet. A photograph can, 
in fact, be taken of each field of tissue, prior to 
counting, if desired. Tissues used for this purpose 
can be cut and mounted in the usual way on glass 
slides; but if a glass cover slip is used, the radiation 
from the section is reduced by at least one-half. 
'Cellophane' cover-slips are therefore preferable. A 
1-mm. scanning hole is about equal to the field seen 
under a low-power (f) objective of the microscope 
and, of course, covers a piece of tissue of appreciable 
diameter. Smaller holes can be obtained by piercing 
!-mm. sheets of lead with a needle, and by this means 
holes equal to the size of a high-power (f) micro
scopic field can be obtained. These lead sheets can 
be stuck over the copper shield with cellulose acetate
tape, the smaller hole being superimposed on the 
1-mm. hole in the copper. It is possible to obtain 
still smaller holes by this method, but it will have to 
be shown that the apparatus is sensitive enough to 
make smaller 'scanning' holes desirable. 

Dalgaard1 has also published on this subject, which 
he has approached in a similar but not identical 
fashion. He has described a method of obtaining 
quantitative estimates of . alkaline phosphatase 
activity by allowing the enzyme to deposit radio
phosphorus until there is enough activity for counts 
to be made. It is more difficult to apply this method 
for estimating activity in histological sections of 
tissues from animals which have been injected with 
radioactive isotopes. A few results which give an 
indication of the scope of the present technique are 
therefore appended. 

A slide bearing a 10-!L section of thyroid but with 
no thyroid tissue over the scanning hole, and taken 
from a. rat which had been injected with 24 micro
curies of iodine-131 six hours before it was killed, 
was placed in the 'castle'. The background 
count was 12 per minute. The slide was then mo.ved 
so that thyroid tissue was over the hole. Sect10ns 
of about thirty follicles of various sizes could be seen. 
Ten counts of the same field varied between 26 per 
minute and 53 per minute, with an average of 39·8. 

Pieces of thyroid from the same rat were then 
treated with hydrochloric acid and the follicles 
separated away from each other by needles under a 
dissecting microscope. The tissue was then covered 
by Apathy's mounting medium and dried. By placing 
this slide in the apparatus, it was possible to move 
the scanning hole so that it covered only a single 
whole follicle. The greater volume of thyroid tissue 
on this slide gave a higher background count of 71 
per minute. Counts from four different follicles of 
approximately equal size were 143, 123, 153 and 134 
counts per minute. It seems that with further refine. 
ment we may expect to obtain significant counts at 
a. still lower microscopical level. 

The method has also been applied to ground 
sections of lower jaws and femurs of rats which had 
been injected with radiophosphorus. 

It appears that this technique would be of value 
for studying the distribution of radioactive isotopes 
in both adult and particularly embryological tissues. 

I am greatly indebted to Mr. R. Oliver, of the 
Radiotherapy Department, London Hospital, and 
Mr. A. Love, of the E.R.D. Engineering Co., for 
most valuable assistance in the design and assembling 
of apparatus described herein. 
1 Dahraard .. T. B., Nnturt., 162. 811 (19t8l. 
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