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Summary A 2.5-year-old boy with a ring chromosome 10 was described. 
Clinical features included developmental retardation, short stature, mild 
mental retardation and cryptorchidism. He had a history of photohyper- 
sensitivity. By using PHA stimulated peripheral blood lymphocytes, 
Epstein-Barr virus transformed lymphoblastoid cell line and cultured skin 
fibroblasts, his karyotype was identified to be mos45,XY,-10/46,XY/ 
46,XY,r(10) (pl 5.3q26.3). 

INTRODUCTION 

Only nine patients with a ring chromosome 10 have so far been reported (Lansky 
et al., 1977; Fryns et al., 1978; Sparkes et al., 1978; Simoni et al., 1979; Tsukino 
et al., 1980; Michels et al., 1981, Serville et al., 1982; Nakai et al., 1983; Kondo et al., 

1984). In this report, we present a patient with a mosaic karyotype of 45,XY, 
- 10/46,XY/46,XY,r(10) (pl 5.3@6.3) who showed relatively mild phenotypic anoma- 
lies. The ring chromosome was analyzed in more detail by high-resolution banding. 

CASE REPORT 

The proband was the first child of non-consanguineous parents. He was born 
after an uncomplicated pregnancy of 39 weeks and a normal delivery. There was 

Received July 16, 1985 
* Correspondence and reprint requests should be addressed to the following: Department of Adult 
Health Science, School of Health Sciences, Kyorin University, Miyashita-cho 476, Hachioji, Tokyo 
192, Japan. 

233 



234 K. KISHI et al. 

no history of exposure to drugs or radiation, nor maternal infection during the 
pregnancy. At his birth, his mother and father were 31 years old and 29 years old, 
respectively. His birth weight was 2,550 g ( - 1 . 7  SD) and length was 46.8 cm 
( -  1.6 SD). At 5 months of  age, heart murmur was heard, but it disappeared at 1.5 
years of age. He sat alone at 9 months and walked alone at 19 months. 

At the age of 2.5 years, he was admitted to a hospital because of short stature. 
On admission, his weight, height, head circumference and chest circumference were 
8.0 kg ( - 3 . 5  SD), 77.7 cm ( - 3 . 5  SD), 45.4cm and 40.5 cm, respectively. His 
mental development was mildly retarded (DQ, 95). His facial features appeared to 
be normal (Fig. la). He did not show any physical abnormalities except unde- 
scended testes. He had a strawberry mark on his abdomen (Fig. ib) and slightly 
brownish reticular hyperpigmentation with pityriatic scales on his extremities. Ac- 
cording to his mother, the hyperpigmentation appeared after sunburning and blister- 
ing caused by sun exposure for about 30 min in winter, when he was 6 months old. 
He was then considered to have been photohypersensitive. However, at 3 years of 
age, quantitative data for minimal erythema dose obtained at 24 hr post ilradiation 
revealed that his skin had normal responses against ultraviolet light. 

Hematological examination, urinalysis, blood chemistry and serological analysis 
were all normal. Growth hormone stimulation test with arginine or glucagon- 
proparanolol showed normal responses. He also showed normal responses to LH- 
RH and T R H  tests. The results of the examinations by chest X-ray, ECG and 
EEG were within normal limits. 

Fig. 1. a) Facies of the patient at the age of 2.5 years, b) General appearance of the 
patient. 
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CYTOGENETIC STUDIES 

The results of  chromosome studies are summarized in Table I. Chromosome 

analyses of  PHA-st imulated lymphocytes cultured for 3 days were performed on two 
occasions, and demonstrated two major  cell types:  one with 46,XY,r(C) and the other 
with 45,XY,-C karyotypes. G- and Q-band analyses clarified the affected chromo-  
some to be a chromosome 10. Percentages of  the two cell types were not  signifi- 

c a n @  different in the two separate samples: approximately 8 5 ~  of  the cells contained 
a ring 10, and most  of  the remainder showed 45 chromosomes  lacking a No. 10. In 
the second sample, two of  150 cells examined were found to show a normal  male 
karyotype.  The presence of  the karyotypically normal  cells was further confirmed 

by examining the lymphoblastoid cell line (LCL) established by Epstein-Barr virus 

(EBV)-mediated t ransformat ion:  on the 1 l th day after EBV infection, only one cell 

with a normal  karyotype was found in a total o f  180 cells examined, bat  the incidence 
of  the normal  cells increased reaching as high as 6 5 ~  in the cell populat ion after 
maintenance in vitro for 1.5 months. The same trend was also observed in another 

LCL f rom this patient which was established after a three months '  interval (data not 
shown). In fibroblast cultures f rom a skin biopsy, both the two major  cell types 
were observed, but no karyotypically normal cells could be detected. Q-banding 
analyses on the karyotypically normal  cells, cells with a ring 10 and cells lacking a 
chromosome 10 revealed that  heteromorphic regions of  chromosomes  3, 13-15 and 

21-22 and Y were all identical among  the three cell types (Fig. 2). This may exclude 
the latent possibility that these cell types were of  different origin; i.e. chimerism or 
in vi tro cell contamination.  Thus, the patient 's karyotype could be designated as 
mos45,XY, - 10/46,XY/46,XY,r(10). 

Table 1. Chromosomal findings in PHA-stimulated peripheral blood [ymphocytes, 
EBV-transformed lymphoblastoid cell line (LCL) and cultured skin fibroblasts. 

No. of Chromosome constitution 
cells 
obs. 45,r ~ 45,-10 46,r 46,--10b 46,normal 47,rr e 

Lymphocytes cultured with PHA: 

1st sample 94 4 

2nd sample 149 5 

EBV-transformed LCL : 

11 days in vitro 166 8 

1.5 months in vitro 97 0 

Fibroblast cultures: 

5th passage 

10 79 1 0 0 

23 118 1 2 0 

a Random missing of certain chromosomes. 
unidentified abnormal chromosome. 

47 106 2 1 2 

23 9 0 65 0 

75 6 9 59 0 0 1 

b One of two chromosomes 10 was replaced by an 
c Two ring 10 chromosomes. 
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Fig. 2. Partial Q-banded karyotypes from a cell having two normal chromosomes 10 (a) 
and a cell with a ring 10 (b). 

in order to further delineate the ring chromosome, the high-resolution G-band- 
ing analyses were made by application of the ethidium bromide pretreatment method 
(Ikeuchi and Sasaki, 1979; Ikeuchi, 1984) to the lymphocyte cultures. Some 20 
mitotic spreads at the 550- to 850-band stages were analyzed and a representative 
picture is shown in Fig. 3. It was found that the ring 10 retained all the subtle sub- 
bands usually seen at the above band stages, including subbands p15.2 and q26.2 
located in the most distal regions of both arms. The breakpoints in the ring forma- 
tion were thus determined as p15.3 and q26.3, respectively. 

DISCUSSION 

Some common clinical features of patients with a ring 10 chromosome have been 
delineated: these include mental and developmental retardation, short stature, micro- 
cephaly, ocular anomaly such as strabismus or cataract, low set ears, stubby nose, 
malformed urinary tracts and cryptorchidism in males (Michels et  al.,  1981; Nakai 
et  al.,  1983; Kondo et  aI., 1984). The present case shared some of the characteristic 
features, but his overall clinical picture was strikingly mild compared with the other 
reported patients. He showed no facial anomalies nor urinary tract malformations, 
the latter being one of the most specific signs associated with the ring 10. 

In general, phenotypes of patients with a ring chromosome may depend on the 
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Fig. 3. High-resolution G-banded chromosomes 10. The breakpoints in the ring chro- 
mosome are within p15.3 and q26.3. 

amount of deficiency in each chromosome arm and the degree of mosaicism for 
cells lacking the ring chromosome. In the nine reported patients with a ring 10 
chromosome, terminal ends within bands p15 and q26 were thought to be deleted 
because the ring 10 showed an intact G- or Q-banding pattern. Most of these cases 
were analyzed with the routine banded metaphase chromosomes, whereas Kondo 
et aL (1984) examined prometaphase chromosomes at an approximately 550-band 
level. The high-resolution banding analyses in the present study demonstrated that 
the deficiency should be extremely small in size, as they were not morphologically 
identifiable even at the level of 850-band stage. The degree of mosaicism in the 
present case was not much different from those in some other patients where more 
than 70~ of cells had the ring 10. Our patient is the only case in which the cells 
having 46 chromosomes with a normal karyotype were actually detected, indicating 
that the ring 10 here concerned is of postzygotic origin. The relatively mild pheno- 
typic abnormalities in our patient might be attributed in part to the presence of these 
normal cells, though their incidence was quite low in short-term culture conditions. 
Another possible interpretation of the mild phenotype would be that the deleted 
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mater ia ls  in our  case might  be much smaller  than  in the other  repor ted  patients.  

I t  seems wor thy  of  note  tha t  our pat ient  had an episode of  photohypersens i t iv i ty  

and exhibi ted a significantly increased susceptibi l i ty to c h romosome  aber ra t ions  in 

lymphocytes  after t r ea tment  in vi tro with 4 -n i t roqu ino l ine - l -ox ide  (Kishi  et  al., 1983). 

This f inding might  be ana logous  to the cel lular  or  ch romosoma l  response repor ted  in 

cul tured  cells f rom pat ients  with Cockayne  syndrome  or xe rode rma  p igmentosum.  

However ,  whether  the finding is causally related to  the r ing 10 remains  unclear,  and  

fur ther  studies from comparab le  pat ients  are needed to establish the possible sig- 

nificance of this observat ion.  
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