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t y m p a n i  neuromuscula r  devices were no t  a lways presen t .  
I t  is also felt  t h a t  the  absence of nuclear  ch romato ly t i c  
cells should no t  be considered as a negat ive  finding, since 
i t  agrees wi th  the  obse rva t ion  of cell migra t ion  along the  
nerve  serving the  muscle of the  malleus 1. The very  small  
n u m b e r  of f i rs t -order  neurons  on the  tensor  t y m p a n i  
propr iocept ive  pa thways ,  coupled wi th  such migrat ion,  
offers a sa t i s fac tory  exp]ana t ion  of the i r  absence in the  
cent ra l  nucleus. 

The p resen t  s tudy  has shown t h a t  f i rs t -order  sensory  
neurons  are s i tua ted  in the  ipsi lateral  and, t h o u g h  to a 
lesser degree, in the  cont ra la te ra l  mesencephal ic  nucleus. 
This resul t  agrees wi th  exper imen ta l  6 and  e lect rophysiol-  
ogical 7 f indings concerning the  propr iocept ive  innerva t ion  
of the  mas t i ca to ry  muscles  in t he  cat.  

This d emo n s t r a t i o n  of crossed propr iocept ive  innerva-  
t ion of the  tensor  t y m p a n i  is of prac t ica l  impor t ance  in 
t h a t  i t  suggests  the  ana tomica l  basis of a reflex mech-  
an ism in the  bi la teral  control  of acoust ic  t ransmiss ion  
appa ra tus  adap tab i l i t y  s 

Rdsumd. Chez le rat,  E p i m y s  norv. var. albina (Erxl.),  
l 'excis ion unilat6rale du muscle dn  mar t eau  p rovoque  
l ' appar i t ion  de la ch romato lyse  dans  des cellules du noyau  
de la racine m6senc6phal ique dn  t r i j umeau  homo-  et  
contro-lat6raI,  ce qui d6mont re  l ' i nne rva t ion  sensi t ive 
(p robab lement  propr iocept ive)  crois6e. 
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Fig. 2. Epimys norv. var. albina (Erxl.). a) Animal sacrificed 17 days 
after removal of left tensor tympani muscle. Ipsilateral mesenceH 
phalic nucleus of the trigeminus: chromatolytic nerve cell. b) Animal 
sacrificed 17 days after removal of left tensor tympani muscle. 
Contralateral nucleus: ehromatolytic nerve cell. Toluidine blue. 
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Tyrosine Hydroxylase  Activity in a Transplantable Islet Cell Tumour  of Golden Hamster 

A t r ansp l an t ab l e  islet cell t u m o u r  in golden h a m s t e r  
originally descr ibed by  KIRKMAN 1 has  recent ly  been 
found  to conta in  dopa,  dopamine ,  and  5 - h y d r o x y t r y p t -  
amine  2. Fur the rmore ,  enzymat i c  analyses  have  shown 
t h a t  tu rnou t  cells con ta in  dopadeca rboxy lase  and  mono-  
amine  oxidase  ac t iv i ty  a. 

To inves t iga te  whe the r  the  t u m o u r  ceils also con ta in  
an enzyme  sys t em ca ta lyz ing  the  convers ion of ty ros ine  
to dopa,  the  following s tudy  has been  under taken .  

The islet cell tu rnout  was t r a n s p l a n t e d  s.c. to adu l t  
golden hams te r s  of b o t h  sexes, and  the  t umour s  were 
al lowed to  grow for 4-12 weeks.  The t u m o u r s  of 22 
animals  were analyzed chemical ly,  as can be seen in the  
Table.  To s tudy  the  ty ros ine  hydroxy lase  ac t iv i ty  the  
t u m o u r  was gent ly  homogenized  in sucrose and  t h e n  
incuba ted  in the  presence  of L-tyrosine 14C(U) 80 rain as 
described by  NAGATSU et al. 4. The catechol  der iva t ives  
p resen t  in the  incuba t ion  m e d i u m  were isolated on AI~O 3 
according to  ANTON and SAYRE 5, and  the  Iabelled catechol  
der iva t ives  fo rmed dur ing  the  incuba t ion  were f inal ly 
e s t ima ted  in a scint i l la t ion spec t rometer .  In  each experi-  
m e n t  b l ank  values  were ob ta ined  in t he  same way  as 

descr ibed above wi th  the  except ion  t h a t  the  homogenized  
t issue was boiled for 5 min.  

To d i f ferent ia te  be tween  tyros ine  hydroxy lase  and  
tyros inase  act ivi t ies  4 inhibi tors  or ac t iva tors  of one of 
these  enzymes  were added  to the  incuba t ion  medium.  
Te t rahydrofo l ic  acid was used as ac t iva to r  of ty ros ine  
hydroxy lase  and 2 ,2 ' -b ipyr idy l  and H22/54 (e-propyl-  
dopace tamide)  as inhibi tors  of tyros ine  hydroxylase .  
Thiourea  was used as a tyros inase  inhib i tor  ~. The dopa  
decarboxylase  inhib i tor  (m-hydroxybensy lhydraz ine )  
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N S D  10157 was also added  to the  incuba t ion  mix tu re  in 
some exper iments .  For  fu r the r  iden t i f ica t ion  of the  pro- 
ducts  formed dur ing  the  incubat ion ,  paper  ch roma-  
tograph ic  analyses  were pe r fo rmed  in phenol :  0 .1N HC1 
(90:10) s. The c h r o m a t o g r a m s  were t h e n  coun ted  in a 
s t r ip  counter .  

The presence  of t he  endogenous  dopamine  metabol i tes ,  
3 , 4 -d ihyd roxypheny l  acetic acid (DOPAC) and  3-meth-  
oxy -4 -hyd roxypheny l ace t i c  acid (HVA), in the  insuloma 
was de t e rmined  in 3 and  9 islet cell turnouts ,  respect ively.  
H V A  was de t e rmined  according to  ANDs et  a12 and  
fu r the r  ident i f ied  by  electrophoresis  1~ and  DOPAC was 
de t e rmined  according to  ROSENGREN ~. 

The enzymat i c  ac t iv i ty  conver t ing  ty ros ine  to catechol  
der iva t ives  unde r  the  expe r imen ta l  condi t ions  used was  
in the  t u m o u r  20 nmol  x g  -1 • hr-s which  was ca lcula ted  
on the  observa t ion  t h a t  the  t u m o u r  conta ined  35.6 mg 
tyros ine  per  g ( tyrosine was de t e rmined  in 4 t umo u r s  
according to WAALKES and UDENFRIEND 12; the  tu rnou t  
con ta ined  29.1-40.8 mg/g).  Te t rahydrofo l ic  acid increased 
the  enzyme act iv i ty ,  whereas  2, 2 ' -b ipyr idyl  and  H22/54 
decreased it. No cer ta in  effect  was ob ta ined  when  the  
t u m o u r  was incuba ted  wi th  thiourea.  The decreasing by  
NSD 1015 of fu r ther  me tabo l i sm of labelled ca techol  
der iva t ives  into subs tances  no t  de tec tab le  wi th  tile above-  
men t ioned  m e t h o d  caused an accumula t ion  of labelled 
mater ia l .  

W h e n  the  A120 a eluate  was c h r o m a t o g r a p h e d  and  the  
papers  scanned  in a s t r ip  counter ,  a large peak  appeared  
a t  t he  posi t ion of au then t i c  dopamine .  The presence  of 
N S D  1015 in the  incuba t ion  med ium resul ted  in one more  
peak  cor responding  to dopa.  In  3 exper iments ,  2 addi-  
t ional  small  peaks  were ob ta ined ;  i had  the  same Rf-value  
as DOPAC, the  iden t i ty  of t he  second is no t  known.  

The con t en t  of H V A  in the  t umour s  var ied f rom 0.17 
to 0.68 b~g/g, the  mean  value being 0.42 bg/g. The presence 
of H V A  in the  islet cell t umour s  was conf i rmed in an 
e lec t rophore t ic  s tudy.  The concen t ra t ion  of D O P A C  in 
the  t u m o u r  was be tween  028  and  0.54 b~g/g. 

The enzyme  ca ta lyz ing  the  conver t ion  of tyros ine  to  
ca techol  der iva t ives  in the  islet celt t u rnou t  is p rob ab l y  
ty ros ine  hydroxy lase  and  no t  tyrosinase,  since the re  is 
an inhib i t ion  of t he  ac t iv i ty  by  2 ,2 ' -b ipyr idy l  and  
H22/54;  thiourea,  known to inh ib i t  tyrosinase,  did no t  
affect  the  enzyme act iv i ty .  This view is fu r the r  s t reng th-  
ened by  the  fact  t h a t  t e t rahydrofo l ic  acid increased the  
ac t iv i ty .  The accumula t ed  d a t a  in th is  and  a previous  
repor t  a indicate  t h a t  the  dopa  and  the  dopamine  found  
in the  t u m o u r  2 have  been  syn thes ized  by  the  tu rnout  
cells. The occurrence of tyros ine  hydroxy la se  in t he  
tu rnout  is of par t icu lar  interest ,  as it  is the  ra te  l imi t ing 
enzyme in the  b iosynthes is  of ca techolamines .  I t  has  

The conversion of C-14-tyrosine to catechol derivatives in the islet 
cell tumour expressed as per cent of control in the presence of 
different substances 

Addition to the Concen- No. of % of control 
incubation mixture tration determi- MV (range) 

used (M) nations 

Tetrahydrofolie acid 10 -4 5 340 (260-440) 
2,2"-Bipyridyl i0 -3 4 18 (14 22) 
H22/54 2 x 10 -~ 4 40 (24 60) 
Thiourea 10 .4 4 104 (101-116) 
NSD 1015 10 -4 5 255 (240 270) 

earlier been  found only in brain,  adrenal  medulla,  and  
s y mp a t h e t i c a l l y  i nne rva t ed  organs  4. No adrenergic  nerves  
have  been observed in the  t u mo u r  g. 

The ac t iv i ty  of ty ros ine  hydroxy la se  in the  t u m o u r  
seems to  be high, even h igher  t h a n  t h a t  found in bra in  
and  adrenal  medul la  < In  a recen t  s tudy  a a h igh dopadecar -  
boxylase  ac t iv i ty  has  been found in t he  tumour .  Thus,  in 
th is  t issue all t he  componen t s  are avai lable which  are 
necessary  for a rapid  syn thes i s  of dopamine .  

The islet cell t u m o u r  was originally found by KIR>:MAN ~ 
in the  pancreas  of a golden hamste r .  The morphologica l  
s imi lar i ty  w i th  h u m a n  insuloma ~a and  the  presence  of 
insulin in t he  t u m o u r  14 have  fu r ther  suppor t ed  the  view 
t h a t  the  t u m o u r  was der ived f rom the  pancrea t ic  islet 
t issue. In  t he  islet cells of m a n y  m a m m a l i a n  species, a 
s torage of dopamine  has been demons t r a t ed ,  especial ly 
in young  animals  ~a and  recent  s tudies  of the  golden 
h ams t e r s  have  shown t h a t  d o p ami n e  is p resen t  in some 
islet cells of young  animals  of th is  species too~% The 
occurrence of dopamine ,  b o t h  in tile t u m o u r  cells and  
in normal  islet cells, is fu r the r  evidence t h a t  these  cells 
are related.  

A rapid  tu rnove r  of dopamine  could explain  the  occur- 
rence of H V A  in the  tumour .  This subs tance  found in a 
tumour ,  usual ly suggests  t h a t  the  t u m o u r  is der ived f rom 
the  neural  crest :  neuroblas toma,  gangl ioneuroma or 
pheochromocy toma~L On the  o the r  hand ,  ne i ther  adre-  
nal ine nor  noradrenMine  has  been found  in t he  islet cell 
t u m o u r <  Thus th is  t u m o u r  possesses some proper t ies  
re la ted to h u m a n  insuloma and  some re la ted  to  tu rnouts  
of t issues der iva t ing  f rom the  neural  crest.  

Zusammen/assung. In  e inem t r an s p l an t i e rb a r en  Insel-  
ze l l tumor  des Goldhamste r s  ist  eine Tyros inhydroxylase -  
Akt ivi t / t t  gefunden.  Die hohe  Aktivit~it der  ]Enzyme 
z u s a m m e n  mi t  eiller s t a rken  K o n z e n t r a t i o n  yon  Tyros in  
deu te t  auf eine schnelle Syn these  yon  Dopa  in den Tumor-  
zellen. Die Anwesenhe i t  der  D o p a m e t a b o l i t e n  DOPAC 
und  H V A  im Tumor  wurde  gezeigt: 
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