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E f f e c t  o f  T r a s y l o l  | o n  P a n e t h  C e l l s  o f  t h e  M o u s e  

The charac ter i s t ic  fea ture  of P a n e t h  cells is the  apical  
cy top lasmic  secre tory  granules.  I t  is a ssumed t h a t  these  
cells secrete digest ive enzymes,  especial ly pept idases ,  
into the  in tes t ina l  lumen  ~-a. I t  has  been  shown also t h a t  
P a n e t h  ceils are able to  phagocy tose  bacteria4,  ~ and 
secrete amino  acids 6. The secre tory  granules of the  P a n e t h  
ceils con ta in  also lysozyme 7 and  enzyme  act ivi t ies  
charac ter i s t ic  of lysosomal  organelles s. The cells are able 
to t ake  up L-dopa and dopamine  f rom the  circulat ion 9, i0. 
I t  has  been  shown t h a t  a rap id  t u rnove r  is charac ter i s t ic  
of secre tory  granules of P a n e t h  ceils and t h a t  the  s t an d a rd  
food does no t  have  any  a p p a r e n t  effect  on t h e m  n. Recen t  
morphologica l  observa t ions  on P a n e t h  cells have  ind ica ted  
t h a t  the  s y m p a t h e t i c  and  p a r a s y m p a t h e t i c  nervous  
sys tems  control  the  secre tory  mechan i sms  of these  cells le. 
P a n e t h  cells are morphologica l ly  also qui te  ident ical  to 
the  acinar  cells of the  pancreas  la. I t  is well known t h a t  an 
inhib i tor  of t r yps in  p resen t  in d ie ta ry  soybean  can induce 

Fig. 1. A light microscope photograph of a formaline-fixed and 
Best's carmine stained 7 [zm thick section of the jejunum of the 
control mouse. Some granular Paneth cells at the bottom of the 
crypts of Lieberk/ihn are seen. • 900. 

Fig. 2. A light microscope photograph of the jejunum of the mouse 
which received an i.p. dose of 40,000 UI/kg of Trasylol| 1 h before 
killing. The fixation and staining methods were identical to those in 
Figure 1. The number of recognizable Paneth cells per crypt was 
markedly increased after TrasyIol | treatment. There was also a 
significant increase of the count and size of cytoplasmic granules. 
• 900. 

h y p e r t r o p h i c  g rowth  of pancrea t ic  acinar cells of the  
ra t  14. Therefore  i t  was s tudied  whe the r  Trasylol  | a 
t ryps in  and prote inase  inhibi tor ,  could exer t  any  morpho-  
logical effects on in tes t ina l  P a n e t h  cells. 

Material and methods. The mater ia l  consis ted of 17 
adul t  albino mice of bo th  sexes. The animals  were 
descendan t s  of a s t ra in  used at  the  D e p a r t m e n t  of Anat -  
omy.  The mice were fas ted  for 1 day  before the  experi-  
men t s  b u t  were allowed to  dr ink  t a p  wa te r  ad l ibi tum.  
The exper imen ta l  group of mice received an i.p. dose 
of 40,000 I U / k g  of Trasylol  | 1 h la ter  t he  mice were 
killed by  decap i t a t ion  and  t issue samples  were t aken  f rom 
the  m i d - d u o d e n u m  and  the  mid- je junum.  The pieces 
were f ixed in a buffered 4% fo rma ldehyde  solution, 
p H  7.2, emb ed d ed  in paraf f in  wax,  sect ioned at  7 [~m and 
s ta ined  wi th  ]3est's carmine  method15. The contro l  mice 
received only an equal  dose of 0.9% saline solution.  The 
exper imen ta l  group con ta ined  10 mice, and 7 mice served 
as controls.  The n u mb er  of cy top lasmic  coarse granules of 
P a n e t h  cells was coun ted  under  a l ight  microscope.  The 
objec t ive  and  ocular lenses w i th  magni f ica t ions  of 
• 90 and  x 10, respect ively ,  were used. A to ta l  of 400 cells 

were s tudied  in the  expe r imen ta l  and  600 cells in the  con- 
t rol  group. No th ickness  correct ion of sect ions was made  
because only  the  re la t ive  n u m b e r  of granules per  cell 
be tween  the  expe r imen ta l  and  contro l  groups was 
de te rmined .  

Results. The n u m b e r  of t he  indent i f iab le  P a n e t h  cells 
in an in tes t ina l  c ryp t  was h igher  in t he  mice t r ea t ed  wi th  
Trasylol  | t h a n  in the  control  group 1 h af ter  admin i s t ra -  
t ion  of the  drug (Figures 1 and  2). The mean  d iamete r  of 
P a n e t h  cell secre tory  granules was also s o mew h a t  larger 
af ter  Trasylol  | t r e a t m e n t  t h a n  in controls  (Figure 2). 
The m e a n  n u m b e r  of secre tory  granules per  cell increased 
f rom 12.1 de 0.1 to 17.1 j :  0.2 in the  d u o d e n u m  and f rom 
8.3 • 0.1 to  19.7 • 0.2 in the  j e j u n u m afte  t r r e a t m e n t  of 
the  mice wi th  Trasylol  | (Figures 3 and  4). Bo th  differen- 
tials were highly  s ignif icant  (/9 < 0.001). 

Discussion. I t  was previous ly  shown t h a t  Trasylol  | has  
various biological effects on di f ferent  cell types .  Very  high 
doses of the  drug can des t roy  the  m a s t  cells of the  ra t  
mesen te r ium,  whereas  th is  p h e n o m e n o n  does no t  occur in 
t he  guinea-pig1% Trasylol| can, on the  o ther  hand ,  
p ro t ec t  the  mucosa  of the  sma l l in t e s t ine  f rom hemorrhages  
dur ing  pro longed shock lL The under ly ing  mechan i sms  
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Fig. 3. The mean number (•  S.E.) of secretory granules of Paneth 
cells after Trasyiol* administration. The granule count per cell is 
marked on the ordinate. There is statistically a highly significant 
increase of the granule count per cell both in the duodenum and je- 
junum. Abbrevations: gran, granule; PC, Paneth cell. 
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Fig. 4. The distribution of the Paneth cells as a function of the num- 
ber of coarse cytoplasmic granules after Trasylol | administration. 
The number of granules per cell is marked on the axis and the number 
of Paneth cells on the ordinate. The average number of granules per 
cell is marked with dotted lines. The same material was used for 
Figures 3 and 4. 

for these diverse p h e n o m e n a  have  main ly  r emained  
obscure. I t  is shown t h a t  Trasylol| is able to  inhibi t  the  
ac t iv i ty  of zymogenic  proteases  of the  acinar  cells of the  
ra t  pancreas  ~s. The p resen t  resul ts  indica ted  t h a t  Tra- 
sylol| which  is an inhib i tor  of various prote inases  and 
t ryps in ,  has obviously  an ident ical  effect  on P a n e t h  cells 
of the  intest ine.  This appeared  as an increased n u m b e r  of 
secre tory  granules of the  cells as well as an increased 
granule size. Similar p h e n o m e n o m a  have  been descr ibed 
to occur in acinar  ceils of the  ra t  pancreas  af ter  soybean  
ingest ion which  conta ins  t ryps in  inhib i tors  1~. The origin 
and the  re la t ion of the  P a n e t h  ceils to o ther  cell types  in 
the  gas t ro in tes t ina l  t r ac t  is no t  whol ly  unders tood .  The 
presen t  observa t ions  fu r ther  suppor t  the  view t h a t  
P a n e t h  cells are morphologica l ly  and  funct ional ly  and 
even embryological ly re la ted  to  the  pancrea t ic  acinar cells, 
as suggested previous ly  on the  basis of numerous  morpho-  
.logical studies~K The under ly ing  mechan i sm for t he  
increase of the  counts  of secre tory  granules m a y  e i ther  
resul t  f rom increased p roduc t ion  of mater ia l  necessary  for 
granule fo rmat ion  or de layed ex t rus ion  of the  granules 
f rom the  cy top lasm of the  ceils into the  in tes t ina l  lumen.  
The marked  increase of the  granule size in the  p resen t  
Trasylol  | expe r imen t s  favours  t he  la t t e r  mechanism.  

Zusammen/assung. Nachweis ,  dass Trasylol  | ein 
t I e m m s t o f f  ffir p ro teo ly t i sche  Enzyme ,  im D u o d e n u m  
und J e j u n u m  der Maus eine Z u n ah me  der P a n e t h s c h e n  
Zellen bewirk t  und  ausserdem eine V e r m e h r u n g  der 
Sekre tgranula  pro Zelle verursacht .  
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S t e r e o l o g i c a l  M e a s u r e m e n t s  of  Atrial  U l t r a s t r u c t u r e s  in the  G u i n e a - P i g  

E x a m i n a t i o n  of the  exc i t a t ion-con t rac t ion  coupling 
process in a t r ia l  muscle has suggested t h a t  the  f requency-  
d e p e n d e n t  mechanica l  response of the  t issue 1,2 is asso- 
c ia ted wi th  calcium der ived f rom mul t ip le  calcium 
stores a-5. These stores have  been suggested to be the  
sarcolemmal  membrane ,  subsarco lemmal  cis terns (SSC), 
sarcoplasmic re t icu lum (SR) and mi tochondr i a  (Mr). 
E lec t ron  microscopic examina t ion  of these  and  o ther  
in t racel lular  s t ruc tures  have  been  per fo rmed  in several  
a t r ia l  p repa ra t ions  6,v. However ,  in order  to develop a 
be t t e r  unde r s t and ing  of the  contrac t i le  behav ior  of the  
tissue, a q u a n t i t a t i v e  examina t ion  of cell s t ruc tu re  is 
desirable.  Previous  de te rmina t ions  of th is  kind have  been 
made  on vent r icu la r  m y o c a r d i u m S - l l  and skeletal  
muscle 12,1~, In  th is  paper ,  we repor t  the  resul ts  of stereo- 
logical m e a s u r e m e n t s  made  on the  con t rac t ion- re la ted  
s t ruc tures  of a typ ica l  m a m m a l i a n  atr ial  p repa ra t ion  : t he  
guinea-pig  left a t r ium.  

Materials and methods. Lef t  a t r ia  f rom guinea-pigs of 
e i ther  sex, weighing be tween  400 and 800 g, were isolated 
in oxygena ted  Krebs -Hense le i t  solut ion at  24~ Pr ior  to 

f ixat ion,  mechanica l  charac ter i s t ics  of the  t issue were 
examined  wi th  a s t an d a rd  isometr ic  recording appara tus .  
Only a t r ia  exh ib i t ing  normal  behavior  were p repared  for 
stereological  examina t ion .  
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