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festations. We have observed clinical correlates to the 
experimental  findings in certain cases with generalized 
epileptic fits, following periods of reduced perfusion 
pressure during penicilIine administration, where the 
seizures ceased after cessation of the penicilline adminis- 
tration. 

J~sumd. t~n expfr imentant  sur le chien, l 'on peut 
produire des 16sions de la barribre h6mo-enc6phalique 
aussi bien en diminuant qu 'en 6levant la pression de per- 
fusion c~r6brale. Ainsi l 'administrat ion d 'un  produit  6pi- 

leptog6ne tel que la P6nicilline d6clenche des crises 
eomitiales alors que celle-ci est normalement  arr6t6e par 
la barri~re h6moene6phalique lorsque cette derni~re est 
intacte. En  clinique, des cas d'6pilepsie de meme m6ca- 
nisme ont ~16 demontr6s. 

I.  PETERS]~N a n d  N.  ZWETNOW" 

Department o] Clinical Neurophysiology c~nd Department 
el Neurosurgery, Sahlgrenska s]ukhuset, University o/ 
Gothenburg (Sweden), 241h April  7957. 

Effect of S e l e n i u m  and Type  of Diet  on  the 
Pat tern  of Food and Water Intake  in the Rat  

The results of several studies, reviewed elsewhere1, 2, 
have indicated that  the trace element selenium is capable 
of enhancing the susceptibility to dental  caries particu- 
larly when consumed during the developmental period of 
the teeth. For a better  understanding of this relationship, 
it was thought advisable to investigate the effect of 
selenium and type of caries-producing diet consumed on 
the pat tern of feeding and drinking habits of rats. No 
such studies have been reported previously. 

Materials and methods. Mate, weanling albino rats of 
the Sprague-Dawley-strain were used. They were housed 
individuMly in metal  cages with raised screen bottoms. 
The animals were maintained on 2 caries-producing diets, 
designated as diet (A) and diet (B), commonly used in 
experimental  caries research a,4. The % composition of 
the diets was as follows: diet (A) sucrose 66, dried skim 
milk powder 32, liver substance 2; diet (B) ground corn 
64, powdered whole milk 32, alfalfa meal 4.8, sodium 
chloride 1, irradiated yeast 0.2. 

A total  of 19 rats were assigned to each of the 2 diets. 
Of those, 10 animals were placed in the experimental  
group and 9 served as controls. The study lasted for 21 
days and 3 rats did not finish the experimental period. 
Selenium, as sodium selenite, in the amount  of 3 ppm 
was added to the drinking water of the animals assigned 
to the experimental group of each diet. The controls 
consumed tap water. Food and water were provided ad 
libitum. The daily consumption of food and water was 
measured accurately by methods described in previous 
works s,6. 

Results and discussion. The findings of the study appear 
in Table I. Normal control rats fed diet (B) gained more 

weight than their counterparts on diet (A), although 
animals in both diets ate the same amount  of food. As 
was anticipated, the mean weight gain of the animals 
ingesting selenium in both diets was significantly less, as 
determined by the t test, than that  of their controls. The 
food and water intake of rats ingesting selenium was 
considerably reduced compared with their controls. The 
differences in food and water consumption between the 
control and selenium group of rats fed diets (A) and (]3) 
were analyzed by the t test and were found to be statistic- 
ally significant. 

The data regarding the ratio of food to water  intake 
shown in Table I revealed tha t  in the normal control rats 
fed diet (A) the physiological relation of food 16 water  
consumption has been reversed, tha t  is, more food than 
water was consumed. Such an observation has not  been 
reported previously. For  the selenium group of rats given 
the same diet the ratio of food to water  remained similar 
to that  of the controls. However, administration of 
selenium to rats consuming diet (B) resulted in a ratio of 
food to water lower than tha t  of the controls. The pro- 
portion of food to water ingested by the control rats fed 
diet  (B) was in the order of i : I . 53  which is appreciably 

D. M. HADJIMARKOS, Archs envir. Hlth lO, 983 (1965). 
D. M. HADJIMARKO$, Borden's Rev. Nutr. Res. 27, 1 (July-Sept. 
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Table I. Effect of selenium in the drinking water of rats on weight gain, daily food and water intake, and ratio of food to water consumption 

Item specified Diet (A) Diet (13) 

Control Se Control Se 

No. of animals 8 10 8 9 
Mean initial weight (g) 44.1 44.4 43.0 43,6 
Mean weight gain (g) 76.6 ~ 4 ~ 58.1 :t: 4 b 93.6 :t: 6 76.8 -t- 3* 
Mean food intake (g) 10.3 ~: 0.50 8.7 :t: 0.34 a 10.3 ~ 0.56 8.7 :/= 0.21a 
Mean waterintake (ml) 9.3 :I: 0.23 7.1 :l: 0-3I e 15.8 :k 1.40 9.7 ~ 0.20 ~ 
Ratio of food/water 1: 0.90 1: 0.82 1:1.53 1:1.1 t 

Standard error, b Significantly different from the control, P < 0.01. o Significantly different from the control, P < 0.05. a Significantly 
different from the mean food intake of the control, P < 0.05. e Significantly different from the mean water intake of the control, P < 0.01. 

below t h a t  of a b o u t  1 p a r t  of food to  2 p a r t s  of w a t e r  seen 
in  n o r m M  r a t s  fed  P u r i n a  l a b o r a t o r y  chow 6,7,s. 

P r o n o u n c e d  d i s t u r b a n c e s  in  t h e  r a t i o  of food to  w a t e r  
i n t a k e  m a y  h a v e  a decis ive  in f luence  in  d e t e r m i n i n g  t h e  
degree  of ca r iogen ic i ty  of a d ie t .  I t  was  r e p o r t e d  r e c e n t l y  * 
t h a t  wean l ing  r a t s  fed a d ie t  c o n t a i n i n g  67% sucrose  a n d  
29% sk im mi lk  powder ,  r e sembl ing  d ie t  (A) of t he  p r e s e n t  
s tudy ,  deve loped  s ign i f i can t ly  more  car ies  t h a n  t hose  
rece iv ing  s imi la r  d ie ts  in  w h i c h  t h e  sk im mi lk  p o w d e r  was  
rep laced  b y  a n  equa l  a m o u n t  of e i t he r  case in  or s i m u l a t e d  
sk im mi lk  powder ,  t h e  l a t t e r  h a v i n g  a p r o t e i n  c o n t e n t  
s imi la r  to  t h a t  of t h e  n a t u r a l  s k i m  ndilk powder .  O n  t h e  
basis  of t h e  r e su l t s  w i t h  d i e t  (A) of t h e  p r e s e n t  work ,  i t  is 
p roposed  t h a t  t h e  u n e x p l a i n e d  inc rease  in  car ies  a c t i v i t y  
obse rved  in r a t s  fed a d ie t  c o n t a i n i n g  sucrose  a n d  sk im  
mi lk  p o w d e r  9 was  b r o u g h t  a b o u t  b y  t h e  p r o n o u n c e d  
depress ion  in w a t e r  c o n s u m p t i o n .  Such  a r e d u c t i o n  in  t he  
i n t a k e  of w a t e r  m a y  h a v e  inc reased  t he  ca r i e s -p roduc ing  
c a p a c i t y  of t h e  d ie t  b y  e n h a n c i n g  t h e  r e t e n t i o n  of food 
par t i c les  o n  t h e  sur faces  of t h e  t e e t h  a n d  t h u s  inc reas ing  
t he  l e n g t h  of t i m e  food r e m a i n e d  in t h e  m o u t h  of t h e  
an imals .  T h e  p roposed  e x p l a n a t i o n  is s u p p o r t e d  b y  t h e  
resu l t s  of p r ev ious  s tud ies  s how i ng  t h a t  r a t s  r ece iv ing  a 
sucrose  d ie t  in  f luid fo rm deve loped  less car ies  c o m p a r e d  
w i t h  a n i m a l s  i nges t ing  t h e  s a m e  d ie t  in  d r y  fo rm x0,~l. 

A d m i n i s t r a t i o n  of s e l en ium to  r a t s  c o n s u m i n g  d ie t  (A) 
resu l ted  in a r a t i o  of food to  w a t e r  i n t a k e  s imi la r  to  t h a t  
of t h e  cont ro ls .  Th i s  was  a n  u n e x p e c t e d  f ind ing  since a 
p rev ious  work  d e m o n s t r a t e d  t h a t  in  r a t s  fed P u r i n a  
l a b o r a t o r y  chow inges t ion  of s e l en ium r educed  t h e  i n t a k e  
of w a t e r  s ign i f i can t ly  more  t h a n  t h a t  of food s. I t  seems  
t h a t  w h e n  n o r m a l  r a t s  e a t  a t y p e  of d ie t  w h i c h  reverses  
t h e  phys io log ica l  r e l a t i o n  of food to  w a t e r  i n t a k e  a n d  
more  food t h a n  w a t e r  is consumed ,  as in  the  case  of d ie t  
(A), inges t ion  of s e l en ium does n o t  p r oduce  a n y  f u r t h e r  
s u b s t a n t i a l  r e d u c t i o n  in w a t e r  i n t ake .  

I n  c o n t r a s t  to  d ie t  (A), i t  was  s h o w n  t h a t  a d m i n i s t r a -  
t ion  of se l en ium to  r a t s  on  d ie t  (B) decreased  t h e  i n t a k e  
of w a t e r  m o r e  t h a n  t h a t  of food t h u s  lower ing  cons ider -  
ab ly  t h e  food to  w a t e r  r a t i o  as  c o m p a r e d  w i t h  cont ro l s .  
Th i s  f ind ing  co r robo ra t e s  t h e  r e su l t s  of a r e c e n t  s t u d y  5, 
a n d  sugges ts  t h a t  inges t ion  of s e l en ium a f t e r  t h e  deve lop-  
m e n t  of t h e  t e e t h  m a y  p r o d u c e  some  increase  in  car ies  in  
r a t s  b y  i m p a i r i n g  t h e  oral  c lea rance  of food par t i c les  as a 
resu l t  of a r e d u c t i o n  in w a t e r  i n t a k e  w h i c h  is cons i de r ab ly  
h igher  t h a n  t h a t  of food. 

Calcu la t ions  of t h e  a m o u n t  of food a n d  w a t e r  c o n s u m e d  
b y  week ly  in te rva l s ,  p r e s e n t e d  in T a b l e  I I ,  disclosed t h a t  
r a t s  fed d ie t s  (A) a n d  (13) r e s p o n d e d  d i f f e r en t ly  to  t h e  
inges t ion  of se l en ium.  A n i m a l s  o n  d i e t  (A) c o n s u m e d  
progress ive ly  less food a n d  w a t e r  t h a n  t h e i r  cont ro ls .  O n  

Table II. Mean daily intake of food and water in rats by weekly 
intervals 

Thne interval Food intake (g/day) Water intake (ml]day) 

Control Se ~o tiff. Control Se %dif. 

Diet (A) 
First week 6.7 6.3 6.0 6.4 5.9 7.9 
Second week 10.5 9.4 10.5 9.3 7.4 20.5 
Third week 13.7 10.3 24.9 11.9 7.8 34.5 

Total 10.3 8.7 15.6 9.3 7.1 23.7 

Diet (B) 
First week 7.4 6.2 16.3 11.1 7.4 33.3 
Second week 10.7 9.3 13.1 15.9 10.2 35.9 
Third week 13.3 11.2 15.8 20.7 12.1 41.6 

Total 10.3 8.7 15.6 15.8 9.7 38.7 

t h e  o t h e r  h a n d ,  r a t s  fed d ie t  (B) s h o w e d  some increase  in  
food c o n s u m p t i o n ,  a f t e r  a n  in i t i a l  decrease,  as t h e  exper i -  
m e n t a l  pe r iod  a d v a n c e d  b u t  a c o n t i n u o u s  a n d  p r o n o u n c e d  
decl ine  in w a t e r  i n t a k e  in c o m p a r i s o n  w i t h  t h e  con t ro l  
group.  These  d i f ferences  in  e a t i n g  a n d  d r i n k i n g  h a b i t s  
r e su l t i ng  f r o m  a d m i n i s t r a t i o n  of s e l en ium to  r a t s  g iven  
d i f f e ren t  ca r i e s -p roduc ing  d ie t s  c a n n o t  be  e x p l a i n e d  a t  
p r e sen t ,  b u t  t h e y  m a y  p iny  a role  i n  d e t e r m i n i n g  t h e  
degree  of ca r iogen ic i ty  of a d ie t .  

I n  conclus ion,  t h e  f ind ings  of t h e  p r e s e n t  s t u d y  sugges t  
t h a t  d i s t u r b a n c e s  in  t he  r e g u l a t i o n  of food to  w a t e r  i n t a k e  
r e su l t i ng  e i t h e r  f rom t h e  phys i ca l  or  n u t r i t i o n a l  c h a r a c t e r -  
ist ics of t h e  d ie t  or  in response  to  a n  agent ,  such  as sele- 
n ium,  m a y  b e  a new a n d  he re to fo re  u n s u s p e c t e d  f a c t o r  
w h i c h  inf luences  t h e  degree  of ca r iogen ic i ty  of a d ie t .  A 
s u b s t a n t i a l  v o l u n t a r y  r e d u c t i o n  in  w a t e r  i n t a k e  m a y  
inc rease  t h e  ca r i e s -po t en t i a l  of t h e  d i e t  b y  e n h a n c i n g  t h e  
a d h e s i v e n e s s  of food pa r t i c l e s  o n  t h e  sur faces  of t h e  
t e e t h  a n d  t h u s  de l ay ing  ora l  c lea rance .  
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Zusammentassung. E r h i e l t e n  j unge, normale  R a t t e n  eine 
Grundd i~ t  yon  Rohrzucke r  oder  Mais, so war  das  physio-  
logische Verh~tltnis zwischen F u t t e r -  und  ~Vasserver- 
b rauch  gestSrt .  Die  Beigabe  yon  Selen ve rminde r t e  F u t t e r -  
und Wasserverbrauch ,  das le tz te re  in h6herem Grade. Das  
Ergebnis  weis t  darauf  bin,  dass in der  S t6rung  der  
normalen  Rege lung  yon  Fu t t e r -  und  Wasse rve rb rauch  

m6glicherweise  ein neuer  F a k t o r  vorl iegt ,  der die In ten-  
s i t~t  der  Zahnkar ies  in R a t t e n  beeinftusst ,  

D. Y.  HADJIMARKOS 

Department o/Preventive Dentistry, University o/ 
Oregon Dental School, Portland (Oregon 97201, USA), 
14 August 1067. 

Gereizte  und  un~ere iz te  Rat tenzwerchfe l l e  in  
e iner  K a l i u m t y r o d e l 6 s u n g  v o n  137 m M  

N a c h  der  Ionen theor ie  der  E r r egung  ist  ein Muskel  
nach  l~ngerer  vol ls t~ndiger  Depolar i sa t ion  unerregbar ,  
d.h. auch  zu keiner  K o n t r a k t i o n  m e h r  f~thigL ~vlessungen 
des Membranpoten t ia l s ,  nach  sch lagar t igem Badwechse l  
yon  normale r  in eine Kal iumtyrode lSsung ,  e rgaben  am 
Meerschweinchenvorhof  eine Ha lbwer t ze i t  des Poten t ia l -  
abfalls yon  12 sec~. Es  wurde  j edoch  in der  L i t e r a tu r  
tiber mechanische  Ak t iv i t~ t  bei hoher  K+-Konzen t r a t i on  
berichtet ,  eine Si tuat ion,  in der  die Membran  vSllig un- 
er regbar  sein mfisste s. Die  Reizschwel lenverschiebung bei  
einer Depolar i sa t ion  durch  verschiedene  [CaJe ist  eben- 
falls bekannO.  

In  der  vor l iegenden Un te r suchung  soll am  Zwerchfell  
der  R a t t e  eine K + - K o n t r a k t u r  e rzeugt  werden  und  bei 
verschiedenen [Ca ++] und Re iza r t en  die E r regba rke i t  
un te r  diesen Bed ingungen  beschr ieben werden.  

Methodik. V o n  100-150 g schweren  R a t t e n  wurde  das 
Zwerchfel l  herauspr&parier t  und  in Tyrode lSsung  yon  
j edem Zwerchfel l  ein Stre i fen yon  ca. 5 m m  Bre i te  in 
Faser l~agsr ich tung  abgeschn i t t en  und  in e inem Organbad  
in i sometr i scher  A n o r d n u n g  aufgeh/ingt .  E inze lhe i t en  der  
Versuchsanordnung  siehe ~. I n  der  Ka l iuml6sung  wurde  
das gesamte  NaCI der  Tyrode l6sung  du t ch  KC1 erse tz t  
(137 mM) .  

Die  Po ten t i a l e  wurden  extrazel lul~r  m i t  einer Saug- 
e lekt rode  abgele i te t  a. Die  di rekte  und indi rekte  Re izung  
erfolgte supramaximal .  

Ergebnisse. Zwischen den gepri i f ten Gruppen  au i  Fi-  
gur  1 bes tehen s ignif ikante  Unterschiede.  ( <  1 ~o I r r tums-  
wahrscheinl ichkei t ,  Ausnahme  Gruppe  1 : 1 0  msec bei  
7,2 m M  CaCla. ) 
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Fig, 1. Zeitpunkte (in see) des Versehwindens der extrazellul~ir abge- 
leiteten Potentiale sowie der Kontraktionen nach rasehem Ein- 

bringen der Prfiparate in Kaliumtyrodel0sung. 

Fig. 2, Relative Ver~nderungen der Einzelkontrak- 
tionshShe yon Zwerchfellstreifen nach Einbringen in 
Kaliuml0sung bei verschiedenen Kalziumkonzen- 
trationen. Die KontraktionshShe in normaler Tyrode 
ist gleich 100% gesetzt. Direkte Reizung: supra- 
maximal, I0 msec. 
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