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Summary. In  human meningiomas one G group chromosome is regularly missing. Using a 
fluorescence staining (Atebrine-aeetic acid) in 5 meningiomas it could be shown that  always 
one chromosome No. 22 was missing. In  one meningioma we found an accessory stemline 
bearing a phi-like chromosome, which could be identified to be a deleted No. 22. - -  The 
similarities of the chromosomal findings in meningiomas and the chronic myeloic leukemia 
are discussed. 

Zusammen/assung. Als regelmgl3iger Befund ist beim menschlichen Meningeom der Verlust 
eines G-Chromosoms nachzuweisen. Wir untersuchten mit Hilfe einer Fluoreseenzf~irbung 
(Atebrin-Essigsgure) 5 Meningcome und konnten zeigen, dab immer ein Chromosom Nr. 22 
fehlt. In einem Meningeom, das eine zus~tzliehe Stammlinie mit  einem Phl-ghnliehen Chromo- 
sore aufweist, wurde das Fragment als deletiertes Chromosom Nr. 22 identifiziert. - -  Die 
Ahnlichkeit der chromosomen-morphologisehen Befunde beim Meningeom und bei der ehro- 
nischen myeloischen Leukimie werden diskutiert. 

As  a l r e a d y  r epo r t ed ,  in  h u m a n  m e n i n g i o m a s  one G c h r o m o s o m e  is r egu la r ly  

miss ing  (Zang a n d  Singer,  1967, 1968; S inger  a n d  Zang,  1970; P o r t e r  et al., 1969; 

Mark ,  1970). B u t  un t i l  n o w  i t  is u n k n o w n  w h e t h e r  a lways  t h e  same  c h r o m o s o m e  

has b e e n  lost .  T h e  f luorescence  m e t h o d  of  Caspersson  et al. (1970 a) m a d e  i t  possible  
to  answer  th is  ques t ion ,  because  he f o u n d  d i f fe ren t  f luorescence  p a t t e r n s  in t he  

2 pai rs  o f  t he  G g roup  ch romosomes .  

For our investigations we used a modification of Caspersson's method described recently 
by Kim et al. (1971). Due to the low mitotic index of meningiomas the biopsies were cultured 
for 3--7 days. Chromosome preparations were done directly on cover slips without trypsiniza- 
tion (for details see Singer and Zang, 1970; Kersting, 1961). The cover slips were transferred 
from absolute alcohol through an alcohol series and aqua dest. into 1--2°/o acetic acid. We 
stained in a solution of 0.5% Atebrine (Gurr) in 2% acetic acid for 5 rain (pI-I 3--4). The 
lamellae were rinsed two times with aqua dest., mounted cell side down onto a slide with some 
drops of distilled water and sealed with nail polish. The chromosomes were analyzed under 
incident light (Leitz Orthoplan microscope, vertical Opak-illuminator, 100 plan-apoehromatic 
oil immersion objective, Xenon-150-1amp, 5 mm BG 12 exciter filter, 510 mm barrier filter). 
From each of the 5 meningiomas studied up to now by this method about 20 well spread 
mitoses with long stretched chromosomes were photographed. The staining technique of Kim 
et al. produced a distinct fluorescence pattern, showing no difference to chromosomes stained 

* Supported by the Deutsche Forschungsgemeinsehaft (Za 32/9). 
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No. Karyotype 

H. Zankl and K. D. Zang: 

G Chromosomes 

T 1326 45,XX,G--/ 

46,XX,Gq-- 

T 1314 45,XX,G-- 

T 1215 44,XX,G--,E-- 

T 1274 43,XY,G--,C--,A-- 

T 1356 45,XX,G-- 

Fig. 1. Differentiation of the G group chromosomes in meningiomas by fluorescence staining: 
No. 21 shows a brightly fluoreseenting band on the middle part of the long arm; No. 22 shows 
a uniform weak fluorescence over the whole long arm and occasionally a bright band on the 
short arm. I t  is mostly longer than No. 21 but seems to differ in size, depending on the 

fluorescence intensity. Always one chromosome No. 22 is missing (or deleted) 

by quinacrine mustard, but stable enough to use a 100 ASA film (Ilford FP 4). Beside the 
fluorescence investigation the karyotypes of the meningiomas were established by examination 
of about 30 mitoses photographed with usual Orcein staining. 

After fluorescence staining in 3 tumors the chromosome No. 22 seemed to be significantly 
longer than No. 21 (Fig. 1). As this difference is less distinct in Orcein stained chromosomes, 
we believe it to be enhanced by the fact that No. 21 shows only a strong fluorescenting band in 
the middle part of the long arm whereas No. 22 is weakly fluorescenting over its whole length. 

The results are summarized in  Fig. 1. I n  all of the 5 meningiomas always one 
of the weaker fluorescenting G chromosomes was missing, classified by  Caspersson 
to be No. 22, a l though i t  seems to be the longer one. Because of the good agreement  
wi th in  our results we assume tha t  in  meningiomas regularly one chromosome No. 22 
has been lost. As Caspersson et al. (1970 b) reported the Phi -chromosome in chronic 
myeloic leukemia to be a deleted chromosome No. 22 the cytogenetic s imilar i ty  
between the meningiomas  and  this leukemia is remarkable.  I t  becomes still more 
obvious since we detected a Phi- l ike  chromosome deletion in  5 tumors  of our 
series of more t h a n  70 mcningiomas  (Zankl and  Zang, 1971). Fur thermore  by  
chance one of the meningiomas  examined by  fluorescence technique showed a 
side line with a Phi- l ike  chromosome, identifiable also as a deleted No. 22 (Fig. 1). 

These new facts suppor t  our assumpt ion  about  some analogies in  the na tu re  
of origin of the chronic myeloid leukemia and  the meningiomas,  ment ioned  already 
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before (Zankl and  Zang, 1971). Therefore we like to discuss t ha t  the distal par t  
of the long arm of chromosome No. 22 bears genetic informat ion  involved in  the 
control of cell proliferation. On the one hand  the loss of genetic mater ia l  a t  this 
site might  enhance the cell proliferation directly or by  triggering fur ther  chromo- 
some disturbances.  On the other hand  a Phi- l ike delet ion of chromosome No. 22 
could indirect ly predispose cells to tumorigenic  influences. 
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