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I n  glycerol  t r e a t e d  rats ,  t h e  su rv iva l  of t he  i r r a d i a t e d  
s h a m  ope ra t ed  ra t s  was  nea r ly  l inear  w i t h  t i m e  (Figure  2). 
50% m o r t a l i t y  was  r eached  a p p r o x i m a t e l y  32 h post -  
i r r ad ia t ion ,  a n d  al l  r a t s  d ied  w i t h i n  75 h. The  50% 
m o r t a l i t y  t i m e  of t he  L CB  group was a p p r o x i m a t e l y  57 h 
a f t e r  exposure ,  b u t  all r a t s  in t h i s  group were dead  79 h 
a f te r  exposure .  E x t r a v a s a t i o n  of f luorescein  was macro-  
scopical ly  v is ib le  in t h e  b r a i n  slices t a k e n  in all  4 g roups  
i nvo lved  in th i s  s t u d y  a t  t he  t i m e  of i r r ad ia t ion ,  and  in t h e  
LCB and  s h a m  o p e r a t e d  i r r a d i a t e d  groups  48 h fol lowing 
exposure .  No d e a t h s  occur red  in t he  n o n i r r a d i a t e d  
glycerol  t r e a t e d  LCB or s h a m  ope ra t ed  ra ts .  

R a t s  in  t he  t h i r d  s t u d y  showed v e r y  p r o n o u n c e d  B B B  
a l t e ra t ions  24 h af te r  rece iv ing  HgCI~ in jec t ions  as indica-  
t ed  b y  t h e  e x t r a v a s a t i o n  of f luorescein  dye. T he  50% 
m o r t a l i t y  t i m e  of t h e  i r r ad i a t ed  LCB a n d  s h a m  ope ra t ed  
r a t s  d id  no t  differ  s ign i f i can t ly  f rom each  o the r  (Figure 3). 
Again,  f luorescein  e x t r a v a s a t i o n  was v is ib le  in  t h e  b r a i n  
slices t a k e n  f rom all  g roups  48 h a f t e r  i r r ad i a t i on  especial ly  
in  t he  HgC12 t r e a t e d  LCB animals .  No d e a t h s  occur red  in 
t he  n o n i r r a d i a t e d  HgCI~ t r e a t e d  LCB or s h a m  o p e r a t e d  
rats. 

Discussion. Among the reported findings that result 
from a supralethal dose of irradiation are neurotrans- 
mission disorders ~, s, cerebral capillary injury i, 2, i0, and 
BBB alterations 1,2, 9,1~ Even though BBB alterations 
are seen following central nervous system radiation 

1 0 0  

8O 

o 
60 

w 40 

D_ 

20 

�9 O ~' 

I I 
10 20 

Doe SHAM IRRADIATED 

- ~ S . ~ E D  
~ 1 7 6  a LCB 

Oe IRRADIATED 

~ ~ -; s.~-2~M 0PERAT~D 
�9 O O t o g  

"~ l 
�9 O 

O o 
�9 O 

30 40 50 60 ?0 80 90 

TIMI: POSTIRRADIATION (hours) 

Fig. 3. Survival time of mercuric chloride pretreated rats with and 
without lymphatic cervicaI blockade (LCB) after exposure to 20,000 
fads of whole-body mixed y-neutron radiation. 

in ju ry ,  i t  is n o t  c lear  w h e t h e r  these  a l t e r a t i ons  pe r  se 
app rec i ab ly  affect  su rv iva l  t ime.  

I n  t h i s  s tudy ,  a dose of 20,000 fads  of who le -body  
y - n e u t r o n  r a d i a t i o n  was selected wh ich  resu l ted  in 50% 
m o r t a l i t y  w i t h i n  48 h. 3 d i f fe ren t  t e c h n i q u e s  to a l t e r  t he  
B B B  pr ior  to  i r r ad ia t ion ,  wh ich  p r o d u c e d  a wide  range  of 
d a m a g e  to  the  B B B ,  were  used:  l y m p h a t i c  cerv ica l  
b lockade  4, glycerol  in j ec t ion  6 and  HgC12 in j ec t ion  n.  
E x t r a v a s a t i o n  of in j ec ted  f luorescein  in to  t he  b r a i n  
p a r e n c h y m a  conf i rmed  t h a t  these  3 m e t h o d s  caused  B B B  
a l t e r a t i ons  w i t h o u t  caus ing  t h e  d e a t h  of t h e  animal .  

The  B B B  a l t e r a t i ons  t h u s  i nduced  b y  LCB a n d  
glycerol  or HgC12 in jec t ion ,  w h e n  followed b y  i r r ad ia t ion ,  
d id  no t  s ign i f i can t ly  sho r t en  su rv iva l  w h e n  c o m p a r e d  to  
an ima l s  rece iv ing  i r r ad i a t i on  alone.  Th i s  suggests  t h a t  
B B B  a l t e r a t i o n  pr io r  to  i r r a d i a t i o n  does no t  c o n t r i b u t e  
s ign i f i can t ly  to  m o r t a l i t y ,  f u r t h e r  sugges t ing  t h a t  B B B  
d a m a g e  m a y  bea r  no d i rec t  r e l a t ionsh ip  to  su rv iva l  a f te r  
acu te  r a d i a t i o n  in jury .  

Rdsumd. Les a l t4 ra t ions  de la bar r i~re  sang-ce rveau  
a v a n t  l ' i r r a d i a t i o n  n ' a  pa s  inf luenc6 le t e m p s  6ven tue l  de 
s u r v i v a n c e  des r a t s  expos6s a u x  doses supermor te l l e s  de 
rad ia t ion .  Ce r4su l t a t  sugg~re la poss ib i l i t6  qu ' i l  n ' ex i s t e  
pas  de r a p p o r t  d i rec t  en t re  le d o m m a g e  de la bar r i~re  
sang-ce rveau  et  le t e m p s  de s u r v i v a n c e  apr~s i r r ad ia t ion .  
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A R e n a l  T u m o u r  of the  N e p h r o b l a s t o m a  T y p e  in  Praomys (Mastomys) natalensis 

The  Mastomys or Praomys natalensis is descr ibed b y  
O~TTLE 1 as a n  i n t e r m e d i a t e  r o d e n t  b e t w e e n  t he  r a t  and  
t he  mouse.  Di f fe ren t  t u m o u r s  develop s p o n t a n e o u s l y  in 
th i s  an imal .  The  mos t  k n o w n  is a m a l i g n a n t  a rgyrophi l i c  
carc inoid  of the  s t o m a c h  (SNELL et  al.2). 

Material and methods. 10 couples of Maslomys, aged 
11/2 m o n t h s  a n d  weighing  f rom 40-50 g, were suppl ied  b y  
t he  Medical  Resea rch  Council ,  N a t i o n a l  I n s t i t u t e  for 
Medica l  Resea rch  of L o n d o n  in May  1971. They  were 
r ep roduced  in our  l abora to ry .  W e  weighed  t h e m  syste-  
ma t i ca l l y  eve ry  2 weeks a n d  w h e n  one Mastomys showed 
a b n o r m a l  signs as loss of weight ,  decrease  in mot i l i ty ,  
p a l p a t i o n  of an  a b n o r m a l  mass,  i t  was sacrified. 

Our  s t u d y  is d i r ec ted  t ow ar ds  Mastomys aged f rom 
17-24 m o n t h s  and  weigh ing  f rom 50-80 g. 10 Mastomys 
died  w i t h o u t  us  be ing  able  go t ake  spec imens  f rom the  
o rgans ;  all were females.  For  h is to logical  s tudy ,  pa ra f f in  

sect ions  were cu t  a t  7 ~Xli1 and  s t a ined  w i t h  H e m a l u n -  
E r y t h r o s i n e - S a f r a n .  Our  h i s t o e n z y m a t i c  s t u d y  r ega rd ing  
t he  cho l ines te rase  ac t iv i t i e s  in t h e  d i f fe ren t  organs  of t h e  
Mastomys followed our  usual  scheme  (DELBARRE et  alP). 

Results. Macroscopic  e x a m i n a t i o n  (Table).  14 Mastomys 
were sacrified.  One h a d  a v e g e t a t i n g  a n d  i n f i l t r a t i ng  
cu t aneous  t u m o u r  of 20 m m •  20 m m  in d i a m e t e r  w h i c h  
showed the  h is to logica l  p i c tu r e  of d i f f e r en t i a t ed  s q u a m o u s  
cell c a r c inoma  of t h e  epidermis .  

5 M a s t o m y s  h a d  rena l  t umour s ,  un i l a t e ra l  in  3 cases 
a n d  b i l a t e ra l  in  2. I n  one Mastomys w i t h  a un i l a t e r a l  rena l  
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(1972). 



15.4. 1974 Speeialia 

Summary  of results of s tudy of 19 Mastomys with abnormal signs 
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Age in months  Abnormal signs Macroscopic examination Microscopic examination 

1. F~  19 Loss of weight, skin ulcer Cutaneous ulcer, Squamous ceil carcinoma 
splenomegaly, 
hypertrophy of thymus  

2. F ~2 211/2 Loss of weight Splenomegaly N.a. 
3. Fc~ 211/~ Loss of weight N.a. N.a. 
4. F(~ 211/2 Sick (weak) N.a. N.a. 
5. F 1 ~ 13 Loss of weight N.a. N.a. 
6. Fld ~ 17 Loss of weight N.a. N.a. 
7. Flc~ 17 Loss of weight N.a. N.a. 
8. FI~ 171/2 Loss of weight N.a. N.a. 
9. F 6  23 Loss of weight, Tumour  of right kidney Right nephroblastoma 

loss of motility, 
palpation of a mass in 
right hypoehondrium 

10. FI(~ 19 Loss of weight, Tumour  of right and Right + left nephroblastoma 
loss of motility left kidney 

11. F~  24 Loss of weight, Turnout of right and Right + left nephroblastoma 
loss of motility, left kidney 
palpation of a mass in 
right hypochondrium 

12. F 1 ~ 19 Loss of weight, Turnout of left kidney, Left nephroblastoma, Thymoma 
loss of motility hypertrophy of thymus  

13. F ~ 24 Loss of weight, Tumour  of left kidney Left nephroblastoma 
loss of motility 

14. Flc~ 19 Loss of weight N.a. N.a. 

N.a., nothing abnormal. 

t u r n o u t ,  we  d i s c o v e r e d  as  wel l  a t h y m o m a  of  4 m m  in  
d i a m e t e r ,  w i t h  h i s t o l o g i c a l l y  a p r e d o m i n a n c e  of t h y m o -  
c y t e s .  T h e  r e n a l  t u r n o u t s  a p p e a r e d  a s  r o u n d e d  w h i t i s h ,  
q u i t e  f i r m  m a s s e s ,  w h i c h  w e r e  a d h e r e n t  to  t h e  p e r i r e n a l  
f a t t y  t i s s u e s .  T h e y  a p p e a r e d  to  a r i s e  f r o m  t h e  p e r i p h e r i c a l  
p a r t  of  t h e  r e n a l  c o r t e x  ( F i g u r e  1). 

M i c r o s c o p i c  e x a m i n a t i o n  (Table) .  T h e  r e n a l  t u m o u r s  
w e r e  c o m p o s e d  of  p r o l i f e r a t i o n  o f  ce l ls  h a v i n g  d e n s e  
n u c l e i  a n d  less  a b u n d a n t  c y t o p l a s m ,  w h i c h  we re  g r o u p e d  
in  u n d i f f e r e n t i a t e d  l o b u l e s  o r  m o r e  o r  less  c a v i t a t e d  
t u b u l a r  s t r u c t u r e s .  P r o g l o m e r u l i ,  s o m e t i m e s  n u m e r o u s ,  
we re  a l so  v i s ib l e .  M i t o s e s  we re  ra re .  I n  b e t w e e n  t h e  l o b u l e s  
of  t h e  e p i t h e l i a l  s t r u c t u r e s ,  we  o b s e r v e d  p a r t i t i o n s  
c o m p o s e d  of  i m m a t u r e  m e s e n c h y m a l  t i s s u e  o r  c o n n e c t i v e  
t i s s u e  r i ch  in  c o l l a g e n  ( F i g u r e  2). 

H i s t o e n z y m a t i c  s t u d y .  A s  we  h a d  d e s c r i b e d  e l s e w h e r e  
(DzLBARRE et  al.5), a c e t y l c h o l i n e s t e r a s e  a c t i v i t y  d id  n o t  
e x i s t  in  t h e  k i d n e y s  of  Mastomys, w h i l e  t h e  a c t i v i t y  of  
p s e u d o c h o l i n e s t e r a s e  w a s  l oca l i zed  in  t h e  s m o o t h  m u s c l e  
of  t h e  m e d i a  of  t h e  i n t e r l o b u l a r  a n d  a r c u a t e  a r t e r i e s  a n d  
in  t h e  t e r m i n a l  p a r t  o f  t h e  n e p h r o n  : i.e. l oop  of  H e n l e  
a n d  d i s t a l  c o n v o l u t e d  t u b u l e s .  

Fig. 2. Tubular  differentiation and proglomeruli in the lobules of the 
tumour.  Hemalun-erythrosine-safran. • 125. 

Fig. 1. Lobular turnout mass developed from the peripherieal part  
of the renal cortex. Hemalun-erythrosine-safran. • 12. 
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In  t he  neph rob l a s toma  of Mastomys, there  was no 
ac t iv i ty  of acetylchol inesterase .  However ,  a diffuse 
pseudochol ines terase  ac t iv i ty  of modera t e  in t ens i ty  was 
ev iden t  in mos t  lobules of the  tumour ,  and was more  
dense around the  d i f fe ren t ia t ing  tubules  (Figure 3). 

Discussion. In  the  14 sacrif ied Mastomys, one male  
animal,  aged 19 months ,  showed squamous  cell carc inoma 
of the  skin, while 5 others,  3 males and  2 females,  aged 
f rom 19-24 m o n t h s  showed nephrab las toma ,  in which  
one was associated wi th  a t h y m o m a .  To our  grea t  
d i sappo in tement ,  we did  not  observe any  ma l ignan t  
argyrophi l  carcinoid t u m o u r  of the  s tomach  in our colony 
of Mastomys. 

STEWARD and  SNELL 6 had  observed 27 t h y m o m a s  and  
11 cases of hyperp las ia  of t he  t h y m u s  in one series of 113 
Mastomys. 22 animals  w i th  t h y m o m a s  also had  t u mo u r s  

of one or more  ex t ra  t h y m i c  sites. E x t r a  t h y m i c  neo- 
p lasms were judged  to be no more  f requen t  t h a n  in the i r  
en t i re  colony. SNELL and  STEWART ~ observed 5 renal  
t umours  in one series of 188 Mastomys (2 papi l la ry  clear- 
cell adenocarc inoma,  1 pap i l l a ry  serous cys tadenocarc i -  
noma,  1 cys t adenoma  and 1 hemangioma)  b u t  w i t h ou t  
nephrob las toma .  V~ILLIS 8 r epor ted  t h a t  t umours  un- 
doub ted ly  comparab le  to the  h u m a n  n ep h ro b l a s t oma  
occur in t he  pig, sheep, r abb i t  and hare,  r a t  and fowl. 
Most  of the  af fec ted  animals  are young.  

The high p ropor t ion  of renal  t u mo u r s  of the  nephro-  
b las toma  t y p e  in the  re la t ively  old animals  of our 
Mastomys colony appears  remarkable .  This  m i g h t  be 
d e p e n d a n t  on genetic or infect ive fac tours  in th is  par t i -  
cular colony. The evidence of the  re la t ively  in tense  
pseudochol ines terase  ac t iv i ty  in the  walls of tubu la r  
s t ruc tures  of n ep h ro b l a s t o ma  m a y  indica te  t h a t  th is  
enzymat i c  ac t iv i ty  appears  a t  qui te  a precocious stage of 
the  renal  organogenesis .  

Rdsumd. 5 n @ h r o b l a s t o m e s  ont  6t6 observgs duns une 
s6rie de 14 Praomys (Mastomys) natalensis. Une act ivi t6 
pseudochol ines t6ras ique diffuse a 4t4 mire en 6vidence 
duns ces tumeurs ,  t and i s  que duns  le p a r e n c h y m e  r6nal 
normal,  ce t te  act ivi t4 est localis6e duns la pa t t i e  t e rmina le  
des n@hrons .  
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Fig. 3. Evidence of speudocholinesterase (KOELLE-FRIEDENWALD4). 
To the left, the renal parenchyme shows black localization in the loop 
of Henle and distal convoluted tubules. To the right, the turnout 
shows the pseudocholinesterase activity which is more diffuse and 
less intense. It is more marked in the periphery of the differentiating 
tubules. 
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Sterilization by Irradiation of Cadra cautella (Wlk.) (Lepidoptera, Pyralidae) Males 
Increased by Female Sex Pheromone 

The high doses of y- i r radia t ion  needed  to  induce 
s ter i l i ty  in Lep idop te ra  1 result  ill somat ic  damage,  
which  in t he  con tex t  of t he  'Ster i le  insect  release tech-  
n ique '  interfers with competitiveness 3. 

Knowing that the partial pressure of oxygen in the 
tissue is one of the most important factors in radiation 
sensitivity 3-6, and subsequent recovery 7-9, we speculated 
that any preferential increase of oxygen tension in the 
genital tissues, such as may occur in males exposed to 
female sex pheromone, will interact with irradiation to 
bring about sterility at lower doses, thus avoiding somatic 
damage. 

To investigate this we exposed 0-24 h old males of 
Cadra eautella E= Ephestia eautella~ to  40 krad  of y- 
r ad ia t ion  f rom a 60 Co source (Gammacel  200 Atomic  
Ene rgy  of Canada  Ltd.)  a t  a dose ra te  of 2250-2200 t a d /  
rain. ill the  presence  of female sex pheromone .  

This radiation dose fails to induce the desired degree 
of sterility in the absence of pheromone, although in a 
previous work, when the dose rate was 5000-4300 rad/ 
rain., the same dose was established as the sterilizing 
dose for C. cautella males i0,11. 

Female  sex pheromone ,  ex t r ac t ed  f rom virgin  females 12, 
was appl ied  on fi l ter  pape r  a t  doses of 0.1, 0.5 and 10  
female equiva len t  (FE) which  was in t roduced  in to  
plast ic  con ta iners  of 7.2 cm s con ta in ing  15-18 males  3 
min.  pr ior  to  i r radia t ion.  
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