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The  h e x a n e  e x t r a c t  was  e v a p o r a t e d  to  d ryness  u n d e r  
N 2 gas. 

The  residue was app l ied  on  a c o l u m n  of silica-gel, 
e lu ted  w i th  h e x a n e  to  r e m o v e  l ip id  f ract ion,  and  t h e n  
w i t h  h e x a n e - b e n z e n e  (1 : 1) to  recover  t he  v io le t  qu inone  
b a n d .  The  qu inone  f r ac t ion  was t h e n  pur i f ied  b y  p repa -  
r a t i v e  t h i n - l a y e r  c h r o m a t o g r a p h y  us ing  Silica-gel G 
pla tes .  The  d e v e l o p m e n t  w i t h  ch lo ro fo rm formed  2 
pu rp l e  bands .  The  u p p e r  band ,  t h o u g h  i t  has  n o t  ye t  
been  o b t a i n e d  in a pure  fo rm due  to i ts  ins tab i l i ty ,  shows 
nea r ly  the  same  U V - a b s o r p t i o n  as t he  lower  and  is as- 
s u m e d  to be  a p recursor  of the  l a t t e r  f rom t he  fac t  t h a t  
t he  fo rmer  easi ly forms the  l a t t e r  b y  repe t i t ion  of t h i n -  
l ayer  c h r o m a t o g r a p h y  or o the r  t r e a t m e n t .  The  lower 
b a n d  was e x t r a c t e d  w i t h  e t h e r  and  t he  res idue was f u r t h e r  
pur i f ied  by  t he  r epe t i t i on  of p r e p a r a t i v e  t h in - l aye r  chro- 
m a t o g r a p h y  us ing  a m i x t u r e  of hexane -ch lo ro fo rm as 
t he  solvent ,  and  f ina l ly  r ec rys ta l l i za t ion  f rom cold m e t h a -  
nol  to  deep v io le t  c rys ta l s  of m.p.  66.5-67 ~ (5 m g  f rom 
1600 g of the  muscle) ,  M + 779.618 m/e (Calcd. for 

C53H8103 N, 779.622), -max~EtOH 285, 515 nm,  VKB r 3470, 3330, 
2850-3050, 1643, 1 6 0 0 c m  1. 

S y n t h e t i c  rhodoqu inone ,  m.p.  38-42.5 ~ was p r epa red  
f rom ub iqu inone -9  b y  a m m o n o l y s i s  2,3 followed b y  t he  
s e p a r a t i o n  b y  p r e p a r a t i v e  t h i n - l a y e r  c h r o m a t o g r a p h y .  
The  n a t u r a l  qu inone  and  the  s y n t h e t i c  sample  show 
en t i r e ly  t he  same  UV-  and  I R- abs o r p t i ons ,  iden t i ca l  
f r a g m e n t a t i o n s  in mass  spect ra ,  and  iden t ica l  Rf  va lues  
in t h in - l aye r  a n d  reversed  phase  t h in - l aye r  c h r o m a t o -  
g r a p h y  s. 

Discussion. U b i q u i n o n e  is the  mos t  widely dis t r i -  
b u t e d  b e n z o q u i n o n e  in na tu re .  I t s  d i s t r i b u t i o n  is closely 
cor re la ted  w i th  t h e  aerobic  m e t a b o l i s m  of a t issue 
or organism,  a p a t t e r n  which  is cons i s t en t  w i th  t he  evi- 
dence  t h a t  u b i q u i n o n e  is a coenzyme  in t he  e lec t ron  
t r a n s p o r t  sys t em in m i t o c h o n d r i a  6. A l t h o u g h  t he  t i m e  
course s t u d y  w i t h  label led  p - h y d r o x y b e n z o a t e  has  shown  
t h a t  r h o d o q u i n o n e  is a p r o d u c t  of u b i q u i n o n e  me tabo l i sm 7, 
t he  occurrence  of r h o d o q u i n o n e  has  been  conf ined  to 

on ly  few microorgan isms .  Precise  phys io logica l  role of 
r h o d o q u i n o n e  ha s  no t  ye t  been  de t e rmined .  Whi l e  in t he  
mic roorgan i sms ,  t?. rubrum and  E. gracilis, b o t h  ub iqu i -  
none  a n d  r h o d o q u i n o n e  are  de tec tab le ,  in  Ascaris w o r m  
r h o d o q u i n o n e  exclusively.  P r e l i m i n a r y  s tud ies  on  t he  
in t r ace l lu l a r  d i s t r i b u t i o n  of r h o d o q u i n o n e - 9  in t he  A scaris 
muscle  p r o v i d e d  t he  ev idence  t h a t  r h o d o q u i n o n e  in t he  
m i t o c h o n d r i a l  f ract ion,  in which  could be  obse rved  m a n y  
m i t o c h o n d r i a  poo r  in cr i s tae  b y  t he  e lec t ron  microscope,  
a c c o u n t e d  for a b o u t  65% of t h e  t o t a l  in t h e  muscle  
h o m o g e n a t e .  These  facts  sugges t  t h a t  r h o d o q u i n o n e  m a y  
p l ay  some physio logica l  role on  t h e  m i t o c h o n d r i a l  func-  
t ion  in t he  d scaris worm.  Precise  phys io logica l  role of 
th i s  r hodoqu inone -9  in t he  dscaris w o r m  r e m a i n s  to  be 
eva lua ted .  

Zusammen/assung. Es gelang, aus  der  E p i t h e l n m s k e l -  
zelle yon  Ascaris lumbricoides var .  suis R h o d o c h i n o n  
(Methoxy lg ruppe  in U b i c h i n o n  m i t  e iner  A m i n o g r u p p e  
subs t i t u i e r t )  zu e x t r a h i e r e n  u n d  k r i s t a l l in  zu gewinnen.  
Die S p e k t r a l m e s s u n g e n  (UV-, IR- ,  Massen -Spek t r en )  er- 
geben,  dass  es sich be im  R h o d o c h i n o n  u m  1Rhodochinon-9 
hande l t .  
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Se len ium Toxici ty:  Effect of Fluoride 

Resul t s  f rom epidemiologica l  s tud ies  a m o n g  ch i ldren  
a n d  f rom a n i m a l  e x p e r i m e n t s  i nd i ca t e  t h a t  c o n s u m p t i o n  
of smal l  a m o u n t s  of se len ium d u r i n g  t he  per iod of t o o t h  
d e v e l o p m e n t  increases  t h e  sucep t ib i l i ty  to  d e n t a l  caries1. 
However ,  t he  effect  of f luoride,  wh ich  is a we l l -known 
a g e n t  for p r e v e n t i o n  of caries, on se len ium m e t a b o l i s m  
has  received on ly  s can t  a t t e n t i o n .  MoxoN and  D u B o l s  ~ 
r epo r t ed  t h a t  t he  c o m b i n e d  a d m i n i s t r a t i o n  of f luoride 
a n d  se len ium to r a t s  increased  t he  toxic  ac t ion  of sele- 
n ium.  The  p re sen t  s t u d y  was u n d e r t a k e n  to  p rov ide  
f u r t h e r  d a t a  on  the  effect  of f luor ide on se len ium toxic i ty .  

30 male,  wean l ing  r a t s  of t he  Sp rague -Dawley  s t r a i n  
were equal ly  d iv ided  in to  2 groups  and  housed  in indi-  
v idua l  cages w i t h  ra ised  screen b o t t o m s .  The  f i rs t  g roup  
rece ived  d r ink ing  w a t e r  c o n t a i n i n g  3 p p m  of se len ium 
as sod ium seleni te  a n d  50 p p m  of f luor ide as sod ium 
fluoride.  The  second group  d r a n k  w a t e r  h a v i n g  on ly  
3 p p m  of se lenium.  

B o t h  groups  of an i m a l s  were fed a d ie t  c o m m o n l y  used 
in e x p e r i m e n t a l  caries  research  h a v i n g  t he  fol lowing 
compos i t i on  (per cent)  : g round  corn, 64; powdered  whole 

milk,  30; a l falfa  meal,  3; i r r ad i a t ed  y e a s t ,  2; sod ium 
chloride,  1. Food  a n d  w a t e r  were p rov ided  ad  l i b i t u m  
and  t he  c o n s u m p t i o n  m e a s u r e d  accu ra t e ly  b y  m e t h o d s  
descr ibed  in p rev ious  works3, ~. The  i n t a k e  of w a t e r  was  
m e a s u r e d  da i ly  b u t  t h a t  of food only  on  3 consecu t ive  
days  d u r i n g  each of t he  4 weeks  of t he  e x p e r i m e n t a l  
period.  

The  resu l t s  are  p re sen ted  in t he  Tab le  a n d  i nd i ca t e  
t h a t  t he  c o m b i n e d  a d m i n i s t r a t i o n  of se len ium and  flu- 
or ide to  r a t s  d id  no t  increase  t he  seve r i ty  of s y m p t o m s  
cha rac t e r i s t i c  of chronic  selenosis c o m p a r e d  w i t h  t he  
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controls  receiving only selenium. All ra ts  survived tile 
expe r imen ta l  period,  and  there  were no s ta t i s t ica l ly  
s ignif icant  differences (P  >0,05) ,  as measured  by  the  
t-test,  in weigh t  gain and  in the  a m o u n t  of food and  
wa te r  consumed  be tween  the  2 groups of animals .  I t  is 
well k n o w n  t h a t  young  ra ts  dr inking wa te r  conta in ing  
2-3 p p m  of seleni te-selenium develop typica l  s y m p t o m s  
of chronic selenium in toxica t ion  a,~-7, whereas  the  addi-  
t ion  of 50 p p m  of fluoride to the  wa te r  does no t  affect  
the i r  hea l th  s. 

The p resen t  f indings are con t r a ry  to those  of the  only  
earlier s t u d y  conduc ted  by  MOXON and  D u B o l s  ~. They  
repor ted  t h a t  the  add i t ion  of 5 p p m  of fluoride to  the  
dr inking wa te r  of young  ra ts  ea t ing a d ie t  con ta in ing  
11 p p m  of selenium, as seleniferous wheat ,  increased 
mor t a l i t y  and  caused considerable  depress ion in weight  
gain and  in food and wa te r  in take  compared  wi th  con- 
t rols  receiving only selenium. These s y m p t o m s  seem to 
suggest  an increased r e t en t ion  of selenium in the  b o d y  
of the  animals  p robab ly  t h rough  the  combined  act ion 
of selenium and  fluoride. However ,  i t  should be po in ted  
out  t h a t  a l though  in t h e  p resen t  expe r imen t  ra t s  d rank  
wa te r  con ta in ing  10 t imes  more  fluoride t h a n  in the  
earlier s t u d y  2, never theless ,  the  s y m p t o m s  of selenium 
tox ic i ty  were no t  intensif ied.  The effects of t race  e lements  
on chronic  selenosis have  r e m a i n e d  largely unexplored,  

wi th  the  possible except ion  of arsenic which was found  
to al leviate  the  toxic  act ion of selenium in exper imen ta l  
animals  9, ~0. Recen t  s tudies  wi th  ra t s  indica ted  t h a t  the  
combined  admin i s t r a t i on  of zinc or u ran ium and selenium 
increased the  tox ic i ty  of se lenium n.  

In  v iew of the  f indings of th is  s tudy,  it  is sugges ted  
t h a t  in h igh  seleniferous areas where  people  m a y  be 
exposed to  increased consumpt ion  of d ie t a ry  se lenium 
th rough  locally p roduced  and  consumed foodstuffs,  in take  
of f luoride for p reven t ion  of caries, e i ther  f rom a wa te r  
supply  or as medicat ion,  is no t  l ikely to  increase the  
r e t en t ion  of inges ted  selenium. I t  was also shown re- 
cent ly  4, t h a t  the  presence  of selenium in the  diet  does 
no t  decrease the  a m o u n t  of f luoride depos i ted  in bones  
and  tee th .  

Zusammen/assung. W e n n  junge R a t t e n  gleichzeit ig Se- 
len und  F luor  erhal ten,  s ind die tox ischen  E igenscha f t en  
yon  Selen n ich t  gr6sser, als in den Kontrol len ,  die nur  
Selenium erhiel ten.  Dieses Resu l t a t  s t eh t  im Vqiderspruch 
zu frfiheren Fes ts te l lungen.  
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Effect of fluoride on selenium toxicity in rats 

Variables Treatment 

Se + F Se 

No. of rats 15 (15) �9 15 (15) 
Initial weight (g) 50.4 d: 1.8 50.1 4- 1.7 
Weight gain (g) 82.1 d= 5.7 73.7 =~ 4.4 
Food intake (g) 9.7 3= 0.3 9.1 3_ 0.3 
Water intake (ml) 10.0 ~ 0.5 9.2 3= 0.4 

Values are given as means • S.E. �9 No. of survivors in parenthesis. 
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Effect of Cont inuous  I l luminat ion  on Mitochondria  of the Rat Pineal  Body  

The influence of cons t an t  l ight  upon the  pineal  b o d y  
has  been ex tens ive ly  s tudied  by  several  invest igators .  A 
marked  increase in pineal  5 -HTPD activi ty1,  2 and a 
decrease of the  sero tonin  con ten t  by  one-half  in ra t s  
under  d iurnal  l ight ing condi t ions  a, are some of the  effects 
a l ready  described.  They  indicate  t h a t  the  me tabo l i sm 
of sero tonin  in t h e  p inea l  b o d y  is h ighly  s t imula ted  b y  
cont inuous  i l luminat ion.  In  a previous  paper*  we de- 
scr ibed changes  in the  2 h y p o t h a l a m i c  neu rohumors  of 
the  rat ,  no rep inephr ine  and  serotonin,  following 30 days  
of con t inuous  i l luminat ion  as well as 30 days  of to ta l  
darkness .  The pa r t i c ipa t ion  of mi tochondr i a  was also 
men t ioned  a t  t h a t  t ime.  

This  pape r  deals wi th  mi tochondr ia l  a l te ra t ions  in the  
p inea locy tes  as revealed by  the  e lectron microscope.  For  
a per iod of 30 days,  male Sprague-Dawley  ra ts  were 
exposed  to l ight  of 70 lux, as measured  a t  t he  b o t t o m  
of the  cage. One group of cont ro l  animals  was kep t  under  

to ta l  darkness  ( <  0:001 lux) and  ano the r  group had  14 h 
of l ight  (70 lux) to  1 0 h  of darkness  (<0 .001)  for t he  
same per iod of t ime.  

The Figure  shows par  t of a pinealocyte .  The s t r iking 
feature  of the  e lectron mic rograph  are the  enlarged and  
swollen mi tochondr i a  sca t t e red  over  the  cytoplasm.  There  
is a lmos t  a comple te  absence of cris tae mitochondria les .  
The ma t r i x  is pale  and  conta ins  sparse f locculent  mater ia l .  
Mi tochondr ia  are e longated  wi th  club-like deformit ies .  
The outer,  doub le -membrane  is in tact .  
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