
Double-Minute Chromosomes in the 
Leukocytes of a Patient with a Previous 
History of Cervical Carcinoma 

A. B. Mitra, V. V. V. S. Murty, and Usha K. Luthra 

ABSTRACT: Double-minute chromosomes (DMs) were observed in repeated samples in the leukocytes 
of a patient with a previous history of cervical carcinoma. The most interesting cytogenetic 
finding was the coexistence of DMs and a dicentric chromosome along with chromosome- and 
ehromatid-type breaks and gaps. This observation suggests that DMs might originate through 
the breakage of existing chromosomes. The presence of DMs in leukocytes may also indicate 
the possibility that certain common agents cause DMs in tumor cells as well as in normal 
cells. 

INTRODUCTION 

Double minutes  (DMs) are considered a unique phenomenon  in tumor  biology, al- 
though their  origin and significance are not yet clearly known. Several reports have 
been publ i shed  on the presence of DMs in various tumors  [1-5], par t icular ly  in 
neurogenic  tumors  [6-12]. Recently, DMs were repor ted in cervical  carc inoma cells 
[2]. They have been repor ted both in vivo and in vitro in breast  tumor  cells [1]. So 
far, there is only  a single case report  where in  DMs were observed in per iphera l  
leukocytes  of a pat ient  wi th  neuroblas toma [6]. The presence of DMs in cells other 
than tumor  ceils points  to a possible  common agent(s) responsible  for p roduc ing  
DMs in tumor  cells and other cells of the body. More data are needed  to general ize 
this view. This art icle reports the presence of DMs in per iphera l  leukocytes  in a 
pat ient  having a previous  his tory of treated cervical  cancer. 

MATERIAL AND METHODS 

Case Report 

The patient ,  aged 48 years, had a his tory of cervical carc inoma of the uter ine cervix. 
Her disease had been c l in ica l ly  diagnosed as stage III, and she had undergone ra- 
d io therapy  (6000R) which  inc luded  two insert ions of r ad ium spaced at an interval  
of 1 week and fol lowed by 15 external  x-ray exposures  in the parametr ia l  region 
5 years before. She repor ted  to the hospi tal  for a rout ine checkup,  and per iphera l  
blood was collected for the first t ime for cytogenetic analysis. The sample was repeated 
after 1 year. At present, the patient has no clinical evidence of carcinoma. Cytological 
examinat ion  of the cervical  smear  d id  not reveal  any evidence of malignancy.  
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Per ipheral  b lood leukocytes  were cul tured according to a convent ional  method 
in the presence of phy tohemaglu t in in  (Gibco) for 72 hr. Leukocytes were also cul- 
tured in the presence of b romodeoxyur id ine  (BrdU) for sister chromat id  exchange 
(SCE) analysis.  In the first and second samples,  respect ively,  65 and 90 metaphase  
plates were examined  for the s tudy of chromosomal  aberrations.  

RESULTS 

The most  impor tan t  cytogenetic  observat ion was the presence of DMs and dicentr ic  
chromosomes  and their  existence in a subsequent  repeat  sample  after 1 year. The 
cytogenetic analysis  revealed a s imilar i ty  in the types of chromosomal  aberrat ions 
observed in both samples.  However,  they var ied quant i ta t ively  (Table 1). 

In the first sample,  out of 65 metaphase  plates,  4 (6.2%) revealed DMs. Of the 4 
metaphase  plates conta ining DMs, 2 had a dicentr ic  chromosome (Fig. 1). In both 
plates the chromosome count  was 45. The number  of DMs var ied between one and 
three. Variat ion in the size of the DMs was also observed. In convent ional  Giemsa 
staining the DMs were s tained s imi lar ly  to other chromosomes.  In BrdU-treated 
cultures,  they showed differential  s taining of sister chromat ids  (Fig. 2). In add i t ion  
to DMs and dicentric chromosomes, other chromosomal aberrations (chromatid breaks, 
gaps, and acentric fragments) were observed (Fig. 3). The frequency of different 
chromosomal  aberrat ions var ied (Table 1). The most  frequent aberrat ion was chro- 
mat id- type  breaks (9.2%), which  were of r andom nature.  The average frequency of 
SCEs per metaphase  was 7.8, and no he te romorph ism of C-bands was observed. 

In the second sample,  out of 90 metaphase  plates analyzed,  3 revealed DMs in 
var ied numbers ,  and 1 of these showed a dicentr ic  chromosome with  DMs. Other 
chromosomal  aberrat ions observed in the sample  are l is ted in Table 1. It is interest- 
ing to note the s imilar  nature and frequency of the chromosomal  aberrations,  in- 
c luding DMs and dicentr ic  chromosomes,  even after 1 year. 

DISCUSSION 

An interest ing feature of the cytogenetic observations in this case was the presence 
of DMs and dicentr ic  chromosomes  in the leukocytes  of per iphera l  b lood and their  
persistence.  The presence of DMs in per iphera l  leukocytes has been repor ted  only 
in a single case of neuroblas toma [6]. There is no report  on the presence of DMs in 
per iphera l  leukocytes  of normal  individuals .  The present  evidence suppor ts  the 
poss ibi l i ty  of a common agent(s) that may cause the formation of DMs in tumor  
cells as well  as in per iphera l  leukocytes.  

There are several  different explanat ions  regarding the origin of DMs: (1) DMs are 
fragments of preexis t ing chromosome regions; (b) DMs are a result  of the amplifi-  

Table 1 Frequency of chromosomal  aberrat ions in leukocytes  of a pat ient  wi th  a 
previous  his tory of cervical  carc inoma 

Metaphases 
Date of No. of Breaks and gaps with 
examination metaphases Chromosome Chromatid DMs abnormalities 

5/6/81 65 3 10 4 10 
(4.6) (15.4) (6.2) (15.4) 

22/5/82 90 4 12 3 11 
(4.4) (13.3) (3.3) (12.2) 

Figures in parentheses are percentages. 
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Figure 2 A partial metaphase showing differential staining of sister chromatids of DM chro- 
mosomes. 

cat ion of subchromosomal  regions; and (c) DMs are ext rachromosomal  in nature  
[1]. Based on our material ,  it is evident  that DMs originate from existing chromo- 
somes and are not ext rachromosomal  bodies,  as both convent ional  Giemsa staining 
and BrdU t reatment  wi th  staining for sister chromat ids  revealed DMs to be ident ica l  
to those from other chromosomes.  

Another interesting observation was the presence of dicentric chromosomes along 
with  DMs. So far, no report  is avai lable on the presence of both DMs and dicentr ic  
chromosomes in the same metaphase.  This observat ion strongly supports  the pos- 
s ibi l i ty that the dicentr ic  chromosomes  and DMs in the present  case originated 
through the breakage and fusion of convent ional  chromosome regions. Two pairs  of 
DMs and one dicentr ic  chromosome in one metaphase  plate suggest this as the most 
poss ible  explanat ion.  Leukocytes grown in vitro for a long t ime ind ica ted  the pos- 
s ibi l i ty that the formation of DM-like structures in several areas of different chro- 
mosomes was a degenerat ive effect [6]. 

The number  of DMs per cell d id  not show any correlat ion with  the number  of 
chromosomes  or any other abnormali ty.  DMs in cells wi th  a normal  d ip lo id  chro- 
mosome number  have been repor ted by several other authors [1,6]. El iminat ion of 
acentric fragments general ly occurs in subsequent  cell divisions,  and DMs would  
be expected to be e l imina ted  if they were chromosome fragments. However,  based 
on the avai lable l i terature and on present  evidence,  the var ia t ion in the dis t r ibut ion 
of DMs in various cells reflects their  random dis t r ibut ion but  does not suppor t  their  
gradual  e l imina t ion  because of the absence of a centromere.  DMs frequently form 
clusters outs ide the equatorial  plate during anaphase,  and these DM clusters move 
pass ively  wi th  the chromosomes  [1,6,10,13,14]. It has also been pos tu la ted  that the 
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Figure 3 A partial metaphase with various aberrations: a dicentric chromosome, DMs, acen- 
tric fragments. 

main tenance  of DMs in a cell  popula t ion  wi thout  gradual  e l imina t ion  is poss ible  
through the format ion of micronucle i  which  then undergo mitosis  synchronously .  
However,  most  possibly,  var ia t ion in the number  of DMs occurs main ly  through 
nondis junc t ion  and/or  repl ica t ion  phenomenon.  The possible  t ime of origin of DMs 
is controversial. The observation of dicentric chromosomes and chromatid-type breaks 
in our mater ia l  suggests the poss ib i l i ty  that DMs originate during or after the repl i-  
cat ion phase and not in the G2-phase, as previous ly  repor ted  [6]. 

The pat ient  had a his tory of radiotherapy.  It is well  es tabl ished that radia t ion 
causes various chromosomal  aberrations.  However,  it is difficult to at tr ibute the 
formation of DMs only to radia t ion effects, s ince DMs and dicentr ic  chromosomes  
could not  be observed in any pat ients  wi th  a history of rad io therapy  s tudied  in the 
laboratory. 

Spontaneous regression of neuroblastoma and other neurogenic tumors have been 
repor ted to be common,  al though the actual  mechanism is not known. Possible 
associat ion of DMs wi th  the regression of tumors  has been suggested by Sandberg 
et al. [6] in view of the fact that DMs are commonly  seen in these tumors.  Clinical  
examinat ion  of the case revealed complete  regression of cancer after rad io therapy  5 
years before. At present  it is very difficult to make any comment  on the significance 
of DMs in the per iphera l  lymphocytes  of a pat ient  wi th  cervical  cancer from a di- 
agnostic and prognost ic  poin t  of view. However,  more data are needed  for further 
comment  in this regard. 

The authors are grateful to Mr. K. L. Katyal for secretarial help and to Mrs. Raj Menon and 
Mrs. S. Kaur for collecting material. 
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