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Pvidence thot Xerays nn\ othar types of nuclear and allied

 

radiation gause ehromosema danace lag been fortheoming froa many

years and hae acowmilated from th. study of a variaty of plant and

animal tissues (Lea 1956). From those studies it head vee

generally sesuned that the proiuetion of chromosome damage in man

wae an important sechanisea in the establishment of the acute

@liniosl effecte of radiation exposure, end possibly aleo in the

@augation of guch delayed effects as the inivetion of leuknesia

(Court~-Brown and Doll, 1960).

Aq fer ae direct observations on human tissues are concerned,

Fliedner and his colleagues (1959), using simple squash preparations

of bone marrog, noted evidence of chromesone ‘stiokiness’, elumping

of chroscacues and anaphase bridge formation in a number of persons

accidentally exposed to a mixed neutron-gemsa ray beam, Bender (1957),

Peek and his colleagues (1957) Chu and Giles (1959) have studied

the effeata of rediation exposure inyitro on human tissue culture

preparations, Only recently, hoverer, has it beeons possible to

undertake serial studies of chrowosone changes in the dircotly

irradiated human being. Thie present cogummunication reports the

Presultea of sugh etwiies in tro patients given x-ray treatment for

ankylosing spondylitia.

 

the ehromesone preparations were made from blood cultures

useing en adaptation of the technique of Hungerford and his colleagues

(1959), the final epreading of the ochromesones being anehieved by

drying in air, With thie technique a ceunt of the chromosomes

in 205 eelle from six meraal subjects showed 190 cells (92.68%) te
bave ¥S ehrenesence (fable 1). This proportion of sodal cells did

net @iffem eignificentig froma thet in o etudy of 489. cells from
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Seer”

in the quality of the uresyers fone, whieh lace Followed the intre-

duetion of the oresent technique, ia evident from tie finding that

in 1602 eelle fror bone warrov oreperstione only. 85.02% had a count

of 46 chromoaones, ‘$A enomperison of the gount jiistributions in

the pre-ex:osure blood ernplec from the two orcientea cited below

with thea in “ableea 1 and 2, ahows thoae distributions to be within

the normal Prange of values fu. the present teehni-jue,

The two male patiante studied wers given X-ray treatment

for enkylosing spondylitia. The fireat patient received treatment

te the whole lon:th of hie spine eni to hie sacro-ilizg joints

between 18/7/60 ani 29/7/60, pn total ekin dose of 1500 rade being

given in 10 equal frooctions, In thn second putiant, the effeot

of a sincle dose of X-rays, 250 rads to the skin over the spinal

column alone given on 10/8/50, was studied over a period of ten

daye by serial vbiood a:ltures,. The field arrangeaents and the

Xepay physical chrracteriatioa sre uncon for Lath ontiente in

Fige 14 and 18.

Calls wera select-d for counting orovidjed thst all the

small chromesomes (Nos, 13 to 2: ani the Y chromosome in the Denver

Classification) were essily identified, .2n3 in ovary selected oell

these were analysed, it will be soen from Tables 3 and & that

polyploid cells were noted in most >: the preparations, These

polyploid oelion are not inoluded in th: chromosome counts as they

ean be reoornised without a pesne eount being mode, For

purposes of comparison, however, an epproximate neseure of the

frequeney of polyploide is indicated hy th- faot that only two

were noted during the study of the 694 cella listed in Tables 1 and

2e The lest technienl point to be mantioned ig that ona of the

common effects of radi: ciom was the »oroduetion of chromosone
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a heavy accumilated dose of X-rays produces conaiderabdle   | chromosone damage. Thia in shown both in sirnifieant changes A

in the count distribution and in a considerable increase in the me

nusbers of cella carrying chromosones with struotural abnormalities. fs

These latter sre of many types and no attempt will be asde te bs

describe them in this preliminary commumication; it ia werth if

notin;, however, that chromosome fragments are conmom and that fe

complex ebnormalities such ee ring chromosozes and dicentrios By

. are seen (Piga. 2 and 3). re

| The data from tha rseeond patient are more informative, is

| A eingle Xeray exposure was given on 10/8/60, ani twentyfour houre oF

: later two aignificant changes had oacurred. At tiie time the a

; percentage of cells with 46 chremogones had fallen froma 93 to 72, ee

and that of cella with structurally abnormal chromosomes had risen BS

from 1 to 22. The fall in the meal cells was due to a rennrkable +

: increase in tho number of celle with 47 chrososomes, which rose a

| frea lv to 21%, during the five daye from 12/8/60 watil 17/8/60 |.
. six blood cultures wore set up but only four were successful, and Sy
: of the latter, those of 17/8/60 and 13/8/60 were of poor quality. mY

, This partialfailure iteel? aay be associated with some effeet of - 
irrediation, The unusually lew count of modal celle was still

thee.

present feur dsys after exposure, and on thes fourth day the pere

scentage, of cells with chrowoso% structural abnormalities reached
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wheecoocevcsecebly the dey, however, the pereentage of nodal

Cells had returned to within normal linits,and reneined 0, for

the rest of tha period of observation, Also the sésth day marked

a decline in the number of cells with structural abnormalitics,

Dut even on the last two days of observation these were present

in 9 to 10% of the cells.

In doth patients unusual numbers of polyploid eelis

were seen, Perhaps the most striking inerecee wag that oecurring

twentyfour hours after the X-ray exposure of the seeond patient,

At thie time 11 polyploids were noted during the finding and

eounting of 100 eells with diploid or near-diploid nusbers,

Pindinge similar to those reported in this consunication

have also been noted by ue in cases ef chronie ayeloid leuksenia

following X-ray treatment, These will be discussed in a separate

comaunieation (Baikie et al, in preperation).

In conelusion, the data indicate, sa sicht be expeeted,

that X-rays readily produce chromosoze dasage which can be detected

in cultures of hasan bdloed cells. Much gore work will be

necessary to achieve a fuller understanding of the pattern of the

ehanges, partioularly,the effset of varying such physical peraseters

of Goee ag the total dose and the dose-rete, The extent of the

damage produced by a aingle doee of 250 rada, limited to the skin

ever the spinal colum, gives grounds for hoping that the relation-

ship between radiation dose and the eztent of ehromesone damage in

man may be evaluated by direct observation ever a wide range of dose.

We are indedted to Professor %, Fo*hirter ent his staf?

for access to patients undertheir care,and to Kise NM. Braugten and
7
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Ro. Sex Diagnosis. Totel Cells

Kb bh AS 4b &7 48 7 hs > counted.
W,i3i Arthrogryposis - YT - =-T= - 30
B.157 M Anophthalaia -~ ~ - 31 2 - - 33
B.168 F Spastic Diplegia - ~ 1 29 ~ - ~ 30
3. NM Pelger ~ Huet Anomaly - - 5 26 - - ~ 31
3.170 F Pelger - Huet Anoualy - - 2 27 a - - 30
B.i76 oN Rydrecephalus - 1 3 26 i - - 31
4 H Infertility - 1 1 29 - - - 3
Box8S MN Infertility - ~ 35 28 - - - 33
B.i82 MW Infertility ~ ~- 1 29 - - - 30
B.189 F Primary Anenorrhoes - - ~ 27 1 ~- - 28
B.190 F Testieular Peminisstion - - "y 26 1 - - p>
B.19) M 7 Marfan's Syndrome - 1 i 26 1 1 - 30
3.195 7? Faneoni's Anaenia - - i 350 - - - Rl
B.196 M ? Momgolian - - 2 29 i - - 32
B,202 F Primary Amenorrhoes - - 1 28 1 ~- - 30
B.2lh F Primary Amenorrhoes - - 2 27 1 - ~ 30

Totals - ly 25 hd 10 2 - 89

Per Cent. 0,89 5.11 91.82 20h 0.20 1006,06         
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| * 30.5 COUNTS c; HROHOSO.LE C . ‘$ Cells with Chromosome:
my: rotal cells Strueti | Pelyploids

s at

fut ‘5 445 ba 18 1 ¥. 3 ona -4  ¢ bs counted. % dodal Colla. fodal Gell eells.’

paareadaIen eenceencamelPewie ce ime oe eesetaeOy tooon

*re-exponure) kyo | 3} tale Fi = bo | 50 88
5 ' %
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shanves in the propertian of modal and nonemodal gells found on 22/7
a  

-ith tne peepoction in the control blood of 18/7/60 are highly significant.

“apoectively 2.692 and 0,001, 9029 and <0, 01 18.96 andi“@o, 001
’
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eSeT annniewitakeancees

RABLE by CHROKQSOWEDATAthe SHcOND PATISNT:

| |
CHROMDQOHE COURTS. | Total Celle | - @ Celle with Chromceome Poly nlords

counted. : Tetrapioiep
<— 1 = ge 'toby iy 43 ; 46 7 L& > LB vt ? Modal Celle a ells

10/8/6C i vv | 4 | Y
pre-exnosure) ! « - | 5 95 i - 1; 100 95 0 2 i

:
11/8/60 1 2 4 72 22 1 -| 106 ve 7 22 1

1.3/60 1 - 3) 27 y [wei - : 35 7? | 23 2
13/8/60 - - 1; 19 2 3 Z 27 70 | 27 41 °

5

15/8/60 -; - 2); 0 6 Py oa; 106 90 12 26 3
17/8/60 - - {| 3 93 2 1 1j 100 93 6 11 0
19/8/60 - 2 3 &9 4 - 2 100 8S in 4 10 6

21/8/60 - - 14 90 9 - -{ 100 go | 2 9 8              
 

5 The changes in the preportian of sedal and nomesedal celis found on 12/6/64 12/8/60 and 13/8/60 by eomperison
2

2 and P (n-1) are
1

»

with the preportion in the control blood of 10/8/60 are highly significant. . | The values of

respectively 6767h end “0.001, 13.52 and “0,901, 21.2h and “0,001. |
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