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Transplantable Line of Amelanotic Hamster Melanoma Resulting from Abrupt Depigmentation 

Several  l ines of t r an sp l an t ab l e  h a m s t e r  m e l a n o m a s  h a v e  
been  descr ibed  dur ing  the  las t  decadeL A m o n g  these  were  
2 lines ob t a ined  in th is  l abo ra to ry  f rom DMBA- induced  
amelanot ic  and  heav i ly  p i g m e n t e d  me lanob la s tomasL  
Tissue f rom the  s e v e n t e e n t h  t r a n s p l a n t  genera t ion  of the  
p i g m e n t e d  t u m o u r  was  inocula ted  s.c. in to  4 old female 
and  1 young  adu l t  male  hams te r s .  8 days  la ter  the  t rans-  
p l an t ed  t u m o u r  became  pa lpab le  in the  male an imal  only. 
The nodule  grew rap id ly  and  reached  a size of 1 × 1.5 crn 
a t  a t ime  w h e n  the  t r a n s p l a n t s  in the  female hams t e r s  
were  still  h a rd ly  not iceable .  A t  au topsy  2 small  in tense ly  
b lack t u m o u r s  and  ano the r ,  m u c h  larger,  whi t i sh  g row t h  
w i t h  b lack p i g m e n t a t i o n  a t  one  pole were de tec ted  in t he  
male  animal .  Pale  f r a g m e n t s  f rom the  whi t i sh  t u m o u r  
were successful ly t r a n s p l a n t e d  and  a new t r ansp l an t ab l e  
subl ine  was es tabl i shed.  

Materials and methods. The biological and  morphological  
p roper t i e s  of t he  new tu rnout  line were s tud ied  in more  
t h a n  150 male  and  female an imals  f rom our colony of 
non- inbred  Syr ian  hams t e r s  (Mesocricetus auratus). The 
t r a n s p l a n t a t i o n s  were made  s.c. or i.p. w i th  viable  t u m o u r  
t issue 1-1.5 m m  in d iameter .  The la tency,  takes ,  ra te  of 
t u m o u r  g rowth  a n d  t ime  of ulcerat ion,  as well as behav iour  
a n d  d e a t h s  of an imals  were  regis tered weekly or dai ly for 
r ep re sen t a t i ve  groups.  All t n m o u r s  were  examined  micro- 
scopical ly  a f t e r  f ixa t ion  in 10% neu t ra l  formal in  and  the  
f ixa t ives  of LILLY and  ZENKER. Para f f in  sl ides were  
s t a ined  wi th  hematoxy l in -eos in ,  Azan,  G6M6RI'S and  P A S  
react ions .  F resh  viable  t issues f rom the  tu rnou t  were 
incuba ted  in L-tyrosine s and  D, L-DOPA s wi th  subsequen t  
s t a in ing  for me lan in  4. 

Results. Some proper t ies  of the  new tu rnou t  line are 
l is ted in t he  Table  and  compared  wi th  the  proper t ies  of 
t he  original  p i g m e n t e d  melanoma.  

Microscopical ly  the re  was  a t e n d e n c y  towards  t he  re- 
t a in ing  of t he  a lveolar  p a t t e r n  of t he  p i g m e n t e d  line, 
a l t hough  the  diffuse p a t t e r n  was  more  f r equen t  (Figure). 
The  t u m o u r  cells possessed an  oval  or rounded  form wi th  
weak ly  s ta ined  cy top la sm which con t r a s t ed  wi th  the  da rk  
nuclear  sap, con ta in ing  coarse c h r o m a t i n  granules and  1-3 
p r o m i n e n t  nucleoli. G ian t  mononuc lea r  and  mul t inuc lear  
cells were  sparse ly  d is t r ibu ted .  Mitoses in the  new line 
were  f r equen t  as com pa red  to  those  of the  p r ima ry  tumour .  
S t roma l  col lagenous and  ret icul ine fibres su r rounded  the  

cell nes t s  while in t he  diffuse t u m o u r s  these  were  scarce.  
The  n u m b e r  of t he  s t roma l  ceils var ied  accord ing  to  t h e  
e x t e n t  of i n f l a m m a t i o n  and  necrosis.  A few capi l lar ies  and  
m a n y  l y m p h a t i c s  could be d e t e c t e d  in all t u m o u r s  
examined .  

Discussion. D e p i g m e n t a t i o n  of s p o n t a n e o u s  m e l a n o m a s  
dur ing  the i r  t r a n s p l a n t a t i o n  has  been  observed  in mice  5,s 
and  h a m s t e r s  7,s. Our r epor t  indica tes  t h a t  d e p i g m e n t a t i o n  
m a y  occur  also in I )MBA-induced  me lanomas .  The a b r u p t  
d e p i g m e n t a t i o n  descr ibed  here appea r s  to  be r a t h e r  ex- 
cep t iona l  since the  amelano t i c  lines, in mos t  cases,  were  
ob ta ined  af ter  long- te rm selection of weak ly  p i g m e n t e d  
areas  6-s. The nega t ive  ty ros inase  a n d  D O P A  ox idase  
react ions,  as well as t he  loss of melan in  was  fol lowed by  a 
p ronounced  accelera t ion of t he  g rowth  and  mi to t ic  ra te ,  
shor t en ing  of the  l a t en t  per iod and  an imals  surviva l  t ime  
a f te r  t r ansp lan ta t ion ,  The ques t ion  w h e t h e r  d e p i g m e n t a -  
t ion  is followed by  some fu r the r  qua l i t a t ive  changes  in 
the  tu rnou t  is still open  to discussion.  FORTNER et  al. 9 
have  repor ted  t h a t  p igmen ted  me lanomas  differed f rom 
thei r  amelanot ic  de scendan t s  by  the  presence  of melanin  
only.  Resul t s  on GREENE'S m e l a n o m a  7 have  conf i rmed 
th is  view, b u t  some au tho r s  s,8 found  var ious  changes  such  
as an  acce lera t ion  of the  g rowth  ra te  a f te r  dep igmen ta t ion .  
D a t a  on t h e  ac t iv i ty  of me lan in - fo rming  enzymes  in 
an imal  me lanomas  l° indica te  t h a t  m o s t  of these  t u mo u r s  

Some properties of s.c. transplanted melanoma line in syrian 
hamsters before and after abrupt depigmentation a 

Turnout properties Melanotic line Amelanotic 
line 

Takes (%) 85-90 100 
Latency. Mean 4- S.D. 16.5 4- 2.1 4.88 ~ 0.75 
(days) 
Tumour weight. Mean :J~ 0.217 4- 0.06 18.86 4- 4.45 
S.D. (g)b 
Animal survival time 2.5-3.5 months 25-35 days 
Metastases Lymph nodes, pulmo None detected 
Pigment Abundant None visible 
DOPA-oxidase reaction Strongly positive Negative 
Tyrosinase reaction Strongly positive Negative 

During the first to the thirty-ninth transplant generation of the 
pigmented line and amelanotic subline, b 10 animals/group with 
transplants from the thirty-ninth generation at the twenty-second 
day after transplantation. 

Pattern and cytology of a typical tumour from the new line. Hema- 
toxylin-eosin staining. 
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were  t y r o s i n a s e  a n d  D O P A - o x i d a s e  n e g a t i v e  a f t e r  depig-  
m e n t a t i o n .  

I n  conclus ion ,  t h e  t u m o u r  desc r ibed  he re  r e p r e s e n t s  a n  
i n t e r e s t i n g  e x a m p l e  of t u m o u r  p rogress ion  s u b s e q u e n t  to  
a b r u p t  d e p i g m e n t a t i o n  of a heav i l y  p i g m e n t e d  m e l a n o m a .  

Zusammen/assung. I m  Ansch luss  a n  die p l6 tz l iche  De- 
p i g m e n t a t i o n  eines s t a r k  p i g m e n t i e r t e n  T r a n s p l a n t a t i o n s -  
m e l a n o m s  des  G o l d h a m s t e r s  w u r d e  ein n e u e r  p i g m e n t -  
loser T u m o r z e l l s t a m m  e r h a l t e n .  E r  b e f i n d e t  s ich in se iner  
39. T r a n s p l a n t a t i o n s g e n e r a t i o n .  D e r  T u m o r  dieses S ta re -  

mes  lguf t  bei  a l l en  T ie ren  n a c h  e ine r  L a t e n z p e r i o d e  yon  
4 -5  T a g e n  a n  u n d  f t ih r t  au f  E n d e  des  e r s t e n  M o n a t s  z u m  
Ex i tu s .  Die  mik roskop i s che  S t r u k t u r  i s t  d u t c h  alveolAre 
u n d  diffuse A n o r d n u n g  y o n  o v a l e n  u n d  r u n d e n ,  p i g m e n t -  
losen Zel len  u n d  viele Mi tosen  cha rak t e r i s i e r t .  Zy to -  
c h e m i s c h  zeigen die Tumorze l l en  nega t i ve  D O P A - O x y -  
dase  u n d  Tyros inase - lReak t ionen .  

I .  N .  CHERNOZEMSKI 

Oncologicat Research Institute, 56 So/ia (Bulgaria), 
24 October 1967. 

E n h a n c e m e n t  of Rad iores i s tance  in Mice S i m u l t a n e o u s l y  E x p o s e d  to D i m e t h y l  Sul fox ide  Vapor  and 
X - I r r a d i a t i o n  

D i m e t h y l  su l foxide  (DMSO) h a s  b e e n  well  recognized  
as  a good r a d i o p r o t e c t i v e  a g e n t  1,2. I n  a r e c e n t  r e p o r t  3, i t  
was  s h o w n  t h a t  top ica l  a p p l i c a t i o n s  of D M S O  to  mice  
p r io r  to  l e t h a l  a m o u n t s  of X - i r r a d i a t i o n  offer  cons ide rab le  
p ro tec t ion .  Th i s  d r u g  also inf luences  t he  p o s t - i r r a d i a t i o n  
a v o i d a n c e  b e h a v i o r  of these  a n i m a l s  4. I n  all  t hese  exper i -  
m e n t s ,  t h e  e x p e r i m e n t a l  sub j ec t s  e i t he r  rece ived  t he  d r u g  
oral ly ,  b y  i.p. in jec t ion ,  or b y  c o n t a c t  w i t h  t h e i r  skin.  
I n c r e a s i n g  i n t e r e s t s  on  these  r e su l t s  encouraged  us to  t e s t  
t h e  ef fec t  of D M S O  v a p o r  on  t h e  r a d i o s e n s i t i v i t y  of 
mice  5,B. Th i s  r e p o r t  deals  w i t h  a n o t h e r  a spec t  of t h e  rad io-  
p r o t e c t i v e  ef fec t  of D M S O  vapor .  

Methods. CF~ mice, 50 -60  d a y s  old, were  used.  E a c h  
g roup  of 60 a n i m a l s  were  housed  in s t a n d a r d  p las t i c  cages 
(10 mice  in a cage). T h e  e x p e r i m e n t  s t a r t e d  a b o u t  1 week  
a f t e r  t h e  mice  a r r ived  f rom t h e  suppl ier .  I r r a d i a t i o n  
t e c h n i q u e s  were  t h e  s ame  as desc r ibed  in references  s a n d  6 
T h e  t o t a l  dosages  rece ived  b y  t h e  mice  va r i ed  b e t w e e n  
750-900 IZ (at  a p p r o x i m a t e l y  80-85 R / m i n )  in  t h e  f i rs t  
e x p e r i m e n t .  

I n  t h e  second  e x p e r i m e n t ,  3 m a i n  e x p e r i m e n t a l  p ro-  
cedures  were  fo l lowed:  t h e  a n i m a l s  were  exposed  to  
D M S O  or H 2 0  v a p o r  d u r i n g  i r r a d i a t i o n  only ,  10 m i n  be-  
fore i r r ad ia t ion ,  or  10 m i n  a f t e r  i r r ad ia t ion .  

E a c h  e x p e r i m e n t a l  p rocedu re  was  r e p e a t e d  3 consecu-  
t i ve  t imes .  E a c h  t i m e  120 mice  were  d iv ided  i n to  2 groups ,  
60 D M S O  a n d  60 w a t e r  t r ea t ed .  T he  w a t e r - t r e a t e d  a n i m a l s  
were  exposed  to  850 IZ versus  900 R for t he  D M S O  t r e a t e d  
mice ;  t h u s  t he  re l i ab i l i ty  for  c o m p a r i n g  m o r t a l i t y  in  2 
g roups  inc reased  cons ide rab ly .  M o r t a l i t y  o b s e r v a t i o n s  
t o o k  p lace  da i ly  u n t i l  al l  t h e  mice  in t h e  con t ro l  g roup  
t r e a t e d  w i t h  w a t e r  were  dead .  

Results and discussion. S h a m - i r r a d i a t e d  b u t  D M S O  or 
w a t e r - t r e a t e d  con t ro l  mice  showed  no m o r t a l i t y  d u r i n g  
t h e  e x p e r i m e n t ,  regard less  of t h e  d u r a t i o n  or  t i m e  of 
t h e i r  exposures  to  t he  vapors .  F o r  t he  f i rs t  e x p e r i m e n t ,  
F igu re  1 shows t h e  s u r v i v a l  p e r c e n t a g e  of 2 g roups  of 
60 mice  each  exposed  to  D M S O  or H , O  v a p o r s  a n d  X - r a y s  
s imu l t aneous ly .  The  D M S O  mice  were exposed  to  900 R 
w h o l e - b o d y  whi le  t h e  con t r o l  w a t e r  g roup  w as  i r r a d i a t e d  
w i t h  on ly  850 R.  H i g h e s t  m o r t a l i t y  was  o b s e r v e d  b e t w e e n  
t h e  s i x t h  a n d  e l e v e n t h  p o s t - i r r a d i a t i o n  days .  S t a t i s t i c a l  
s ign i f icance  of t h e  r e su l t s  was  o b v i o u s  b e t w e e n  t h e  s e v e n t h  
d a y  (0.02 < p < 0.05) a n d  t he  e i g h t h  d a y  pos t - i r r ad i a -  
t i on  (0.01 < p < 0.02). I n  F igu re  2 (second expe r imen t ) ,  
t h e  cu rves  r e p r e s e n t  t he  da i ly  s u r v i v a l  of 3 g roups  of mice  
(60 in each)  exposed  to  D M S O  v a p o r  e i t h e r  d u r i n g  
(group I), 10 ra in  before  (group II) ,  or  10 m i n  a f t e r  

(group I I I )  r a d i a t i o n  exposure .  T h e  con t ro l  w a t e r  g roup  
was  exposed  to  w a t e r  v a p o r  d u r i n g  i r r a d i a t i o n  only.  T o t a l  
r a d i a t i o n  dose  for all  4 g roups  was  750 R.  All t h e  mice  in 
t h e  w a t e r - t r e a t e d  con t ro l  g roup  were dead  b y  t he  e l e v e n t h  
d a y  a f t e r  i r r a d i a t i o n  whi le  88% of t h e  f i rs t  g roup,  66% 
of t h e  second  group,  a n d  39~o of t h e  t h i r d  g roup  st i l l  
su rv ived .  I t  is c lear  f rom these  r e su l t s  t h a t  t h e  p r o t e c t i v e  
e f fec t iveness  was  h i g h e s t  w h e n  t he  a n i m a l s  were  exposed  
s i m u l t a n e o u s l y  to  D M S O  v a p o r  a n d  i r r a d i a t i o n  a n d  lowes t  
w h e n  t h e  exposu re  t o  t h e  d rug  v a p o r  t o o k  p lace  a f t e r  
i r r ad ia t ion .  W h i l e  o t h e r  i n v e s t i g a t o r s  d id  n o t  i nd i ca t e  a n y  
effect  o n  m o r t a l i t y  of mice  t r e a t e d  w i t h  D M S O  a f t e r  
i r r ad ia t ion ,  we o b s e r v e d  t h a t  t h e  p r o t e c t i o n  of D M S O  
v a p o r  was  sti l l  qu i t e  p r o n o u n c e d  w h e n  t h e  d r u g  was  
app l ied  even  a f t e r  r a d i a t i o n  exposure  (Figure  2). 
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Fig. 1. Post-irradiation survival percentage of 2 groups exposed to 
H20 and DMSO vapor and 2 different doses of X-irradiation. 
o o DMSO treated and 900 R, e - - o  H20 treated and 850 R. 
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