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material could result in deposition of amyloid. The 
deposition of the substance, aside from its exogenous 
(single or repeated injections of foreign substances) or 
endogenous origin (infectious processes, neoplasms, auto- 
immune diseases etc.) would be simultaneous with, or 
even following, the progressive renal disfunction. The 
final amyloid substance would represent the result of the 
elaborative processes carried out by the reticuloendothelial 
system. All the cellular phenomena observed in experi- 
mental  amyloidosis could be interpreted as collateral at- 
tempts  at  degradation, elaboration and finally organiza- 
tion of the foreign substance deposited when different 
primary or secondary pathogenetic factors have produced 
an impairment  of the renal function. The ~tructural 
organization and assembly of amyloid into the so-called 
amyloid fibrils would represent the last stage of the 
elaborative and defensive mechanism in which the 
reticuloendothelial cells play a main role. 

I t  was the purpose of this preliminary note to focus 
at tent ion on the possible role played by the kidneys in 
experimental  amyloidosis. The results submitted show 
that  a pr imary renal damage can be recognized before any 

amyloid deposition in our strain of adult  thymectomized 
mice. They tend support to the hypothesis tha t  amyloid 
deposition depends on the condition of the kidneys what- 
ever the origin of the amyloidogenic material. 

Riassunto. Topi albini NMRI  t imectomizzati  all 'et~ di 
2 mesi sviluppano una grave forma di glomerulonefrite 
evolvente verso la sclerosi. Una massiva infiltrazione di 
sostanza amiloide nella milza segue le alterazioni renali 
indicando che esiste uno stret to rapporto t ra  danno renale 
ed amiloidosi. 
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G r o w t h  I n h i b i t i o n  in  M a m m a l i a n  Cel l s  E x p o s e d  
to  T h e r m a l  S t r e s s  

The effects of thermal  stress on cell populations are 
usually described in terms of heat-induced mortality. For 
example, if mammalian cells are held in suspension at 
44°-47°C, viabili ty in plating tests at 37°C decreases 
exponentially, and at rates proportional to the temper- 
ature used1, s. These mortal i ty  curves are similar to the 
log-linear decline in survival seen with cell cultures 
exposed to X-rays ",4 or UV-irradiation ~. However, sub- 
lethal effects of exposure to elevated temperatures can 
also be seen. If  the heat  t reatment  is adjusted to yield a 
viable fraction of 10 -b or less, the colonies derived from 
single survivor cells may exhibit  a marked diminution in 
size. A similar phenomenon ('small colony formation') has 
been described by SZNCLAZR e in cultures of Chinese 
hamster cells exposed to X-irradiation; the reduced 
growth rate was mitotically transmissible and appeared 
to represent a stable change in cellular phenotype. I t  is 
accordingly of interest to determine whether or not the 
reduction in growth observed after heat  t rea tment  is 
based on a persistent defect in the cells concerned. 

The experiments to be described were performed with 
a clonal line of pig kidney cells, using materials and 
methods tha t  have been detailed previously s. Stock 
cultures were carried at 37 °C as monolayers in a nutr ient  
(5CS199) made up of 5% new-born calf serum in Medium 
199. For heat  t reatment,  log phase cells were dissociated 
with 0.1% trypsin-versene and resuspended in 5CS199 
at  1.0- 10 s cells/ml. These suspensions were then equi- 
librated with 5% COs in a~r and immersed in a water 
bath adjusted to 45 °, 46 °, or 47°C, 4- 0.02 °. A t g r a d e d  
intervals, samples of the suspension were removed and 
plated out in nutrient  medium at  37°C, using dilutions 
appropriate to yield well-separated survivor colonies from 
single cells. These assay cultures were maintained for 14 
days in a humidified CO s incubator with 3 fluid changes. 
Petr i  dishes to be scored were stained with crystal  violet 
and air dried. 

A preliminary study was carried out to determine the 
extent  of growth inhibition as a function of t ime-temper- 
ature treatments.  The Figure provides a summary of 
these findings. The data  show tha t  reduction of size 
among survivor colonies depends on duration of thermal 
stress as weI1 as the temperature level used. Although 
the decline in growth potential  among survivor cells takes 
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Effect of heat treatment on average diameter of survivor colonies in 
recovery cultures at 37 *C. Each point is based on measurements of 

30 colonies at 14 days of incubation. 
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place  mos t  rap id ly  dur ing  the  ini t ial  phase of hea t  t r ea t -  
ment ,  the  kinetics of change are  ne i ther  l inear  nor  loga- 
r i thmic .  Af te r  prolonged t he rma l  stress, the  degree of  
g rowth  i m p a i r m e n t  tends  toward  equi l ibr ium levels. I t  
should be no ted  t h a t  the  induc t ion  of g rowth  inhibi t ion  
follows a t ime  course t h a t  is d i f ferent  f rom the  curve  of 
t he rma l  dea th  for t h e  cells concerned.  The  l a t t e r  exhibi ts  
an ini t ial  shoulder  wi th  l i t t le  or  no mor ta l i ty ,  followed by  
a logar i thmic  decline as p rev ious ly  noted.  These findings 
suggest  t h a t  m o r t a l i t y  and  g rowth  inhibi t ion m a y  s tem 
f rom separa te  effects  of t he rma l  stress. 

Relative growth of heat-treated cells as survivor colonies 

Clonal sublines of Colony diameters, mm 
heated cells 

First passage Fourth 
passage 

1 0.i1 3.70 4- 0.12 
2 0.11 4,00 4- 0.11 
3 0.09 2.86 -t- 0.11 
4 0.11 3.18 -4- 0.13 
5 0.07 4.37 -.b 0.18 
6 0.12 3.24 4- 0.10 
7 0.13 3.35 4- 0.11 
8 0.14 3.09 -4- 0.09 
9 0.13 3.05 -I- 0.08 

10 0.18 3.74 q-. 0.19 

Averages 0.12 q- 0.03 3.46 q- 0.14 

Unheated controls 3.02 ~ 0.09 3.78 4- 0.13 

P <: 0.001 :> 0.10 

D w a r f  colonies were subsequen t ly  s tudied  in serial  
passage,  to  see whe the r  reduced co lony  size a f te r  h e a t  
t r e a t m e n t  represents  a s table var ia t ion .  F o r  this  work, 10 
microcolonies were selected a t  12 days  f rom recovery  
cul tures  t h a t  had  been set  up wi th  cells exposed to 46 °C 
for  120 min.  The  d i ame te r  of each  co lony  was de te rmined  
wi th  an  ocular  micrometer ,  a f t e r  which t h e  co lony  was 
r emoved  wi th  t ryps in-versene  and the  suspension inocu- 
la ted  into a 3 oz. prescr ipt ion bot t le .  Clonal  sublines of 
cells ob ta ined  in th is  fashion were carr ied for 3 passages 
in  serial  subcul ture ,  and were then  p la ted  ou t  in pe t r i  
dishes. Af te r  incuba t ion  for 14 days,  the  average  co lony  
size was de te rmined  for each popula t ion ,  The  Table  gives 
the  results  of these de te rmina t ions .  I t  is clear  t h a t  no 
s ignif icant  difference in co lony  size can  be demons t r a t ed  
be tween  hea ted  and unhea ted  cells a f t e r  serial passage. 
Thus,  ' smal l  co lony  fo rmat ion '  a f ter  h e a t  t r e a t m e n t  
appears  to  represent  a non-genet ic  change,  in cont ras t  to 
t he  re la t ive ly  p e r m a n e n t  i m p a i r m e n t  t h a t  m a y  follow 
X-i r radia t ion .  The  cel lular  basis for g rowth  inhibi t ion  b y  
t he rma l  stress remains  to be  de te rmined  L 

Zusammen]assung. E r h 6 h t e r  T e m p e r a t u r  ausgese tz te  
Sehweinenieren-Zel len produzieren,  bei  37 °C kul t iv ie r t ,  
Mikrokolonien.  E ine  R e d u k t i o n  in der  W a c h s t u m s r a t e  ist  
p ropor t iona l  zur Daue r  und In tens i t~ t  der  H i t zebehand-  
lung und ver l ier t  sich im Laufe  der  wei te rn  Kul t iv ie rung .  

M. HARRIS 

Department of Zoology, University o~ Cali/ornia, 
Berkeley (Cali/ornia 94720, USA), 
5th January 7967. 

F/rst and fourth passage cultures incubated 12 and 14 days at 37 °C 
respectively. Mean values and standard error based on measurements 
of 30 colonies for each series. 
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Studies on  the Neurosecretory Cells in the 
Cerebral Ganglion of Potamon magnum 

magnum (Pretzman) 

On the  neurosecre tory  sys tem of decapod crustaceans,  
a large n u m b e r  of morphologica l  observa t ions  have  been 
recorded z-s. These authors  h a v e  a t t e m p t e d  to classify 
t he  ±ypes of neurosecre to ry  cells on the  basis of  the  size 
of t he  cell, i ts  w a y  of  discharging the  p roduc t ;  t he  na tu re  
of t he  secre tory  granules  and the i r  posi t ion in the  ganglion. 
I t  is appa ren t  t h a t  work  along these  lines is needed,  
pa r t i cu la r ly  in v iew of the  fact  t h a t  cytological  differences 
in cell  t ypes  of ten  are  paral le l  w i th  differences in function.  
F u r t h e r  the  impor tance  of neurosecre tory  p roduc t s  in t he  
phys io logy  of m a n y  crustaceans  is appa ren t  f rom several  
recent  reviews 9-n. W i t h  this  end in view,  we h a v e  s tudied  
t h e  neurosecre tory  cells in t he  cerebral  gangl ion of 
Potamon magnum magnum (Pretzman) .  

The  neurosecre tory  groups of cells have  been ident i f ied 
by  using the  G6mt}ri technique.  Based  o n  the  shape, 
presence or  absence of vacuoles  in the  cy toplasm,  and  
the  na tu re  of secret ion,  t h e  neurosecre tory  cells m a y  be 
classified into 2 groups. One t y p e  of cell  is large (20-45 #) 

ova l  or  polygonal  wi th  large cen t ra l  nucleus and vacuo-  
la ted  cy top la sm (Figures 1 and 2). These cells are w i th  
or  w i thou t  axons, They  are ma in ly  found in the  anter ior ,  
ven t r a l  and la tera l  par t s  of the  dorsal  side of  t he  ganglion.  
There  are  few cells of this  t y p e  on the  ven t r a l  side of t h e  
ganglion. The  cy top la sm is basophilic,  w i th  a Nissl 
subs tance  in a zone around the  nucleus. The  nucleus has  
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