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N e p h r o -  and Hepatotox ic i ty  for Mice and Chicks 

Mold c o n t a m i n a t e d  foodstuffs  are known  to be toxic  to  
animals.  I t  has  been  repor ted  earlier t h a t  c o m m o n  food 
c o n t a m i n a n t s  like A spergillus /Iavus 2 and  Penicillium 
rubrum 3 produce  toxins.  The tox ins  e labora ted  b y  
A. ]lavus called a f la toxins  ~, and  b y  P .  rubrum known  as 
rubra toxinsb ,  are found  to  be h e p a t o t o x i n s  ~. The carcino- 
genic na tu re  of a f la toxins  has  been  well es tab l i shed  7. The 
p resen t  r epor t  deals w i t h  t he  p roduc t ion  of tox ins  b y  
P. piceum, normal ly  found  in c o n t a m i n a t e d  food. The 
tox ins  e labora ted  b y  2 ~. piceum have  been  in te res t ing ly  
found  to be b o t h  hepa to tox i c  and  nephro tox ic .  

Materials and methods. The organ i sm P .  piceum was 
grown at  room t e m p e r a t u r e  in Capek 's  m e d i u m  in a 
Haf fk in ' s  f lask for 20 days.  The p roduc t ion  of the  toxin(s) 
was examined  f irs t  in the  cul ture  f i l t rate .  21 of the  cul ture  
f i l t ra te  was f i l tered t h rough  co t ton  wool, t h e n  in a Seitz 
f i l ter  and  f inal ly concen t r a t ed  to  abou t  1/20 of its original  
vo lume under  vacuum.  100 ml of th is  concen t ra t e  was 
ex t r ac t ed  wi th  double  the  vo lume  of chloroform or e ther  
for 1 h in a rec iproca t ing  shaker.  The chloroform layer  or 
the  e ther  layer  was  sepa ra t ed  f rom the  aqueous  layer.  
The solvents  were r emoved  by  evapora t ion  to  absolute  
dryness  and  the  residues were f inal ly t aken  up in 100 ml 
of water .  

200 g of steri l ized commerc ia l  d ie t  was mois t ened  wi th  
40 ml  water ,  inocula ted  wi th  5 ml  spore suspension 
(4 • 10 s spores per  ml) of P. piceum and  incuba ted  at  room 
t e m p e r a t u r e  for 18 to 20 days.  The die t  thus  c o n t a m i n a t e d  
was  s ter i l ized by  autoc laving  (1.67 a rm pressure  for  
10 rain), dr ied and  f inely  powdered .  The expe r imen ta l  
mice (Swiss albino weighing 20-25 g) were fed 5 g of th is  
d ie t  or un infec ted  d ie t  mixed  wi th  1 ml  of the  crude con- 
cen t r a t e  or i ts  f rac t ions  for t he  whole  day. The contro l  
mice  received the  un infec ted  diet.  At  t he  end of t he  exper-  
imen ta l  per iod (2-4 weeks) t he  animals  were sacrificed 
and  por t ions  of l iver  and  k i n d l y  were processed for 
pathological  examina t ion .  

1-day-old chicks (white Leghorn)  were fed once a day, 
w i th  the  cul ture  f i l t ra te  or the  var ious  fract ions.  Af ter  
10 days,  t he  surviving b i rds  were sacrificed and  the  l iver 
r emoved  for pathological  examina t ion .  

Results and discussion. 100% m o r t a l i t y  was observed  
in chicks wi th in  2 to  3 feedings of the  cul ture  f i l t ra te  or 
t he  aqueous  solut ion of t he  e ther  fract ion.  However ,  
w i th  t he  o the r  f ract ions  m e n t i o n e d  in the  procedure ,  no 
mor tM i ty  was  observed  even  when  fed for 7 days.  All  
the  contro l  b i rds  were act ive  and  showed no rma l  l iver  
picture.  Chicks fed wi th  t he  var ious  f ract ions  of t he  cul ture 
f i l t ra te  showed granu la r i ty  and  vacuola t ion  of t he  cyto-  
plasm, mild  d i la ta t ions  of t he  s inusoids and  s l igh t  necrosis 
in the i r  l iver  cells. 

I t  was in te res t ing  to no te  t h a t  t he re  was no mor t a l i t y  in 
t he  case of mice. Figure  I represen ts  the  sect ion of a normal  
liver. Liver  sect ions of mice  fed w i t h  t he  infec ted  diet ,  
cul ture  f i l t ra te  and the  aqueous  solut ion of the  chloro- 
form fraction,  showed areas of mi ld  f a t t y  changes  and  
areas of diffused l iver  cell necrosis  w i th  presence  of bi- 
nuc lea ted  l iver cells, indica t ive  of degenera t ion .  Diffussed 
necrosis  of the  l iver  cells a round  the  pe r iphe ry  can be 
seen in Figure  2. Sparse round  cell in f i l t ra t ion  and  mi ld  
prol i fera t ion  of the  bile duc t  are t he  o ther  observa t ions  
no ted  in some cases. 

A normal  mouse  k idney  sect ion is shown  in  Figure  3. 
The k idney  sect ions of animals  reared  on 1. t he  infected 
diet ,  2. t he  cul ture  f i l t ra te  alone, and  3. the  aqueous  
solut ion of t he  chloroform fract ion showed round  cell 
inf i l t ra t ion,  c loudy swelling of the  tubules  and  degenera-  
t ion  of t he  dis ta l  tubules  and  cells. Accumula t ion  of the  
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Fig. 1. Section of a normal mouse liver. • 400. 

Fig. 2. Section of mouse liver showing diffused necrosis around the 
periphery, x 100. 

i y m p h o c y t e s  and focal nephr i t i s  a round  blood vessels 
can be seen in Figure  4. I t  was  found t h a t  mice fed wi th  
o ther  f ract ions  showed some of these  changes,  b u t  only  
to  a ve ry  mild degree. 

The pathological  lesions descr ibed above clearly indica te  
t h a t  the  fungus P. piceum produces  b o t h  h e p a t o t o x i n s  
and  nephro tox ins .  I t  is well known  t h a t  oxalic acid and  
ci t r inin  are nephro tox ie  s. Hence,  i t  was  our in te res t  to 
see w h e t h e r  these  two compounds  are p roduced  by  
P. piceum. E t h e r  ex t r ac t ion  was carried out  to r emove  any  
oxalic acid, if present .  I t  is in te res t ing  to  note  t h a t  t he  
aqueous  layer  left a f ter  e ther  ex t r ac t ion  was found to  be 
toxic  to 1-day-old chicks. Mild nephro tox ic  s y m p t o m s  
were observed in the  case of mice, too. The absence of 
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The pathological changes observed in our studies on 
kidney indicate glomerul0nephritis, tending towards 
glomerulosclerosis 9,10. Glomerulonephritis is understood 
to arise secondary to specific streptococcus infection of the 
respiratory tract  or the skin 9, u, 12. Probably, our findings 
may be the first to indicate that  the incidence of glomeru- 
lonephritis may be due to a primary effect of consuming 
contaminated toxic food. The isolation and characteriza- 
tion of the toxins are under way. 

Fig. 3. Section of a normal mouse kidney. • 400. 

Zusammen/assung. Di~ten, die mit  Kulturen oder 
Ifulturfi l traten yon Penieillium pieeum kontaminiert  
waren, erwiesen sich an Eintagskiiken als strak toxisch 
und verursachten bet M~usen ausgepr~gte Nieren- und 
Lebersch~Ldigungen. Um eventuell vorhandene Oxal- 
ss und Citrinin, die nephrotoxisch wirken, zu elimi- 
nieren, wurde das Kulturfi l trat  mit  ~ ther  bzw. Chloro- 
form extrahiert. Die w~ssrigen L6sungen des ~ther-  
extrakts waren bet Biiiken stark allgemein-toxisch, 
wXhrend bet M/iusen nur die w~ssrige LSsung des Chloro- 
formextrakts diffuse Leberzellnekrose sowie Nieren- 
vergnderungen im Sinne einer Nephritis verursachte. 
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Fig. 4. Sextion of mouse kidney indicating focal aeeumulatiort of 
tymphocytes and focal nephritis, x 400. 

citrinin was indicated by the chloroform extraction of 
the culture filtrate and subsequent co-chromatography 
with pure citrinin. 
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Effect of Sulpiride on Oxygen Uptake by Rat's Brain Tissue in vitro 

Sulpiride, a psychoactive drug, is a heterocyclic 
derivate (N(1-ethyl-2-pyrrolidinil-methyl) 2-methoxy-5- 
sulfamoil benzamide) and was introduced by JUSTIN- 
BE~ANSO~ et al. ~. Its pharmacological properties were 
studied by LAVILL]~2, ERNST a n d  CHOTEAU3 a n d  LELII~- 
VRE $. 

I t  is known that  some psychoact ive drugs inhibit the 
oxygen uptake by the brain tissue in vitro and such 
effect is more evident when the tissue respiration has 
been stimulated by high potassium concentrations 5,s or 
by deficit of calcium in the medium 7. 

The purpose of this paper is to study the influence of 
sulpiride in the oxygen uptake in vitro by brain homog- 
ellates and by brain slices with low and high potassium 
concentrations and in absence of calcium in the medium. 

Material and methods. Adult male albino rats were used 
to prepare brain slices, as described by MclLwAIN and 
BUDDLZ S, and brain homogenates. The slices were incu- 
bated in Krebs-Ringer phosphate medium (ptt 7.4) 
which contained 10 m M  glucose and 5 m M  or 100 m M  
potassium or using the same Krebs-lRinger containing 
5 mM potassium but without calcium. Whole brain 
homogenates were prepared at 2-4~ in a Potter- 

Elvehjen homogenizer mixing 1 g of tissue with 9 ml of a 
solution containing 0.25 M sucrose and 0.1 M phosphate 
buffer (pI-I 7.4). 

Oxygen consumption was determined by direct mano- 
metric technique ~ using a conventional Warburg appa- 
ratus with air as gas phase. Student 's  t-test was applied 
for statistical analysis 1% 

1 L. JUSTIN-BEgANSON , CL. LAVILLE and M. THOMINE% C. r. Acad. 
Set. Paris. 528, 4384 (1964). 
CL. LAVlLLE, Lille m~d. 77, 4 (1972). 

8 7. ERNST and A. CROTEAU, Lille m~d. 17, 37 (1972). 
4 A. LEm~VRE, Lille m~d. ~7, 47 (1972). 
5 j .  j .  G~IOSH and J. H. QUASTEI., Nature Lond. 175, 28 (1954). 
6 j .  TAmARIT, Actas V Reuni6a Nal. Soc. Esp. Cieneias Fisiol6gieas 

(1959), p. 303. 
v L. BUCHEI., Anesth. Analg. 70, 1 (1953). 
8 H. MCILWAIN and H. L. Bm>I)LE, Bioehem. J. 53, 412 (1953). 
9 W. W. UMBREIT, R. H. BURRIS and J. F. ST~,UFFER, Manor, err@ 

and Biochernica~ Techniques (Burgess Publishing Co., Minneapolis 
1972). 

10 G. W. SNEDECOR, M~todos esladisHcos (CECSA, Mdjieo 1964). 


