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the i r  l ipid content .  BHAT6 recent ly  repor ted  t h a t  in the  
f l ight  muscles of the  dragonfly  Brachythemis contaminata 
fa t  was confined mos t ly  in the  fibres present  towards  the  
centre  of the  muscle bundle,  whereas  glycogen was found 
to be concent ra ted  in the  per ipheral  fibres of the  same 
muscle bundle.  The funct ional  significance of this var ia-  
t ion in the  size and the  con ten t  of metabol i tes  in the  
muscle fibres of these insects is not  ye t  clearly understood.  
I n  fact, ve ry  l i t t le  in format ion  is avai lable  on the  me tab-  
olism in these different  types  of muscle fibres. Fu r the r  
exper imenta l  studies would be necessary before drawing  
any  defini te  conclusions in this regard. 

Zusammen/assung. In  F lugmuske ln  von Belostoma sp. 
und von l~eriplaneta americana k o m m e n  neben den nor- 

malen  Fasern  auch abnorm grosse Fasern  vor. Diese 
Riesenfasern zeigen gegenfiber Sudanschwarz  B das gleiche 
f/irberische Verhal ten  wie die Normalfasern.  
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The Effect of Experimental  Removal  of the Tensor Tympani  Muscle on the Ipsi- and Contralateral 
Mesencephalic Nuclei  of the Trigeminal  Nerve in the Albino Rat 

Silver impregna t ion  reveals pseudounipolar  (T-shaped 
process) cells along the  nerve  serving the  tensor  t y m p a n i  
muscle in Epimys norvegicus vat. albina (Erxl.) and Eri- 
naceus europaeus (L.)1. The observa t ion  of annular  and 
spiral free nerve  endings on the  per imeter  of some muscle 
fibres in these two species, and the  absence of typ ica l  
neuromuscular  spindles1, 2, have  suggested t h a t  these 
cells are propr iocept ive  in function.  

The  site of these sensory neurons is a typical ,  and i t  
maY be tha t  t hey  are Gasserian ganglion cells t ha t  have  
migra ted  dur ing deve lopment  I. Ye t  the  wel l -known 
propr iocept ive  na ture  of the  mesencephal ic  nucleus of 
the  t r igeminus  makes  i t  equal ly  l ikely t h a t  this m a y  be 
the  site f rom which, such migra t ion  began;  cell migra t ion  
f rom this nucleus bo th  wi th in  and outs ide the  brain s tem 
has been repor ted  by  ALLEN ~, 3r165 ~, and others. 

On the  o ther  hand, the  fact  t h a t  tensor  t y m p a n i  nerve  
cell numbers  m a y  v a r y  in different  individuals  of the  
same species suggests t ha t  nerve  cells hav ing  the  same 
peripheral  d is t r ibut ion te r r i to ry  are able to ma in ta in  
their  original  centra l  position. This  would agree wi th  the  
da ta  concerning ipsi lateral  t r igeminus  mesencephal ic  
nucleus cell chromatolys is  observed by WILL,MS 5 follow- 
ing tensor  t y m p a n i  nerve  section in the  rabbit .  

The a im of the  present  research was to discover  whether  
remova l  of the  ra t  tensor  t y m p a n i  muscle was followed 
by secondary effects on the  mesencephal ic  nucleus of the  
t r igeminus.  I t  was considered tha t  the  observat ion  of 
such effects would indicate  t h a t  this muscle possesses 
sensory innervat ion,  and t h a t  its in ternal  neuromuscular  
devices can be classed as propriocept ive.  

30 adul t  albino Sprague-Dawley  rats  (Epimys norv., 
var. albina Erxl.)  wi th  disease-free ears were employed.  
Fol lowing narcosis wi th  ether,  the  left  tensor  t y m p a n i  
was resected. Access to the  middle  ear was obta ined  v ia  
an opening in the  lower wall  of the  'bul ls  t y m p a n i ' ;  the  
muscles in the  opera t ive  area were left  intact .  The pons 
and mesencephalon  were r emoved  on the  14th to 17th day  
and fixed in Bouin ' s  fluid or  mercuric  chloride. After  
embedding  in paraffin,  serial sections were t aken  and 
stained wi th  an 0.5% aqueous  solut ion of toluidine blue. 
The  ports and mesencephalon  of normal  control  animals  
were fixed in 12% neut ra l  formal in  and t rea ted  wi th  
Bielschowsky-13oeke's nervous  t issue silver impregna t ion  
method.  This  showed t h a t  the  mesencephal ic  nucleus 
was in fact  formed of pseudounipolar  cells (Figure 1). 

3-5 cells in cer ta in  to ta l  chromatolysis  (Figure 2, a) 
were observed in ipsi lateral  mesencephal ic  nucleus sections 
f rom 20% of the  series, usual ly  in the  caudal  half  of the  
cell column. These cells had  a size range of 46 • 28 to  
28 • 20 ~z. The same subjects  also presented chromato ly t i c  
cells in the  cont ra la tera l  nucleus (Figure 2, b), t hough  
here cell numbers  were cons tan t ly  less (2 per  animal).  
Site and size data,  however,  were unchanged.  

These results indicate  t h a t  sensory innerva t ion  of the  
ra t  tensor  t y m p a n i  muscle m a y  be dependent  on neurons 
s i tuated in the  mesencephal ic  nucleus of the ~rigeminal 
nerve. The low percent  of nuclear  react ions observed in 
our series m a y  be a t t r ibu tab le  to the  fact  t h a t  tensor  

Fig. 1. E p i m y s  norv. vat. albina (Erxl.). Control animal. Mesenee- 
phalic nucleus o f  the trigeminal nerve: oval cell body with regular 
b;)rder due to absence of dendrites; note that only one process is 
extended (pseudounipolarity). Silver impregnation according to 
Bielschowsky-Boeke. • 600. 
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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. 
• 600. 
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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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