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Fig. 3. Latimeria. Electronmicrograph of the water/blood barrier of a secondary lamella. (Facilities kindly provided by Professor Weibel, 
Bern). Epl , Ep,, outer and inner epitheiial layers; BM, basement membrane; PCF, pillar cell flange. 

o the r  groups  of fishes 3-7 (Figure 3). The  w a t e r / b l o o d  
ba r r i e r  consis ts  of two  epi the l ia l  layers,  a r e l a t ive ly  t h i n  
b a s e m e n t  m e m b r a n e ,  a n d  a p i l la r  cell f lange layer .  The  
pi l lar  cells h a v e  fa i r ly  s t o u t  col lagen0us  co lumns  n u m b e r -  
ing f rom 4-6.  T h i c k  co lumns  h a v e  also been  found  for  t u n a  
p i l lar  cells 6 so t h a t  t h i s  c a n n o t  be  associa ted  w i t h  t h e  
b e n t h i c  h a b i t s  of Latimeria. The  ou te r  surface  of t h e  
ou te r  ep i the l ia l  layer  has  m a n y  microvi l l i  b e n e a t h  wh ich  
are found  vesicles s imi la r  to  those  found  in e lasmo- 
b r a n c h s  5 a n d  Neoceralodus 9. 

I t  is conc luded  t h a t  t he  gills of Latimeria r e t a i n  a 
p r i m i t i v e  o rgan i sa t i on  a n d  the i r  poor  deve lopmen t ,  to-  
ge the r  w i t h  a low O 2 ca r ry ing  capac i t y  of t h e  b lood  ~0, 
suggest  a fa i r ly  s luggish mode  of life. The  presence  of 4 
ful ly deve loped  gills and  a h y o i d e a n  h e m i b r a n c h  con t r a s t s  
w i t h  t h e  3 h o l o b r a n c h s  of s luggish b e n t h i c  te leos ts  such  as 
t oad f i sh  ~ (Opsanus tau) and  ang le r  f ish (Lophius piscato- 
flus), a n d  f u r t h e r  conf i rms  t he  p r i m i t i v e  cons t ruc t i on  of 
t h e  a rches  in  Latimeria. 

Zusammenfassung. Nachweis ,  dass  die K i e m e n  v o n  
Latimeria e inen  P r i m i t i v z u s t a n d  m i t  gu t  en tw icke l t en  
I n t e r b r a n c h i a l - S e p t e n  aufweisen.  Die Gesamtl~inge der  

F i l a m e n t e  is t  r e l a t i v  kurz,  doch  / ihnl ich  de r jen igen  yon  
Tiefseefischen.  Die Gesamt f lgche  der  K i e m e n  is t  auf-  
fa l lend  k le in  im Verh~ l tn i s  zu m KSrpergewich t .  Die 
Sekund~r l ame l l en  weisen in ih re r  U l t r a s t r u k t u r  gewisse 
~ h n l i c h k e i t e n  zu E t a s m o b r a n c h i e n  auf. 
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Erythrocyte Cation Concentrations and Changes in Dietary Electrolyte Intake 

As p a r t  of t he  effor t  to  u n d e r s t a n d  t he  b io logy  of af- 
fec t ive  d isorders  (depression a n d  mania ) ,  a t t e n t i o n  has  
been  focused on  possible  a l t e r a t i ons  in  e lec t ro ly te  m e t a b o l -  
ism1, 2. Th i s  i n t e r e s t  is a r e su l t  of t h e  i n v o l v e m e n t  of 
e lec t ro ly tes  in t he  c o n d u c t i o n  of e lectr ical  impulses  as 
well  as t h e i r  role in  t h e  r e u p t a k e  and  s torage  of p u t a t i v e  
cen t r a l  ne rvous  s y s t e m  t r a n s m i t t e r  subs tances .  

W e  h a v e  been  m e a s u r i n g  i n t r a - e r y t h r o c y t e  (RBC) 
e lec t ro ly te  va lues  in  p a t i e n t s  as a n  i ndex  of t i ssue  electro-  
ly te  c o n c e n t r a t i o n s  3. I t  was t h o u g h t  necessa ry  to de- 
t e r m i n e  w h e t h e r  v a r i a t i o n s  in  d i e t a r y  e lec t ro ly te  i n t a k e  
would  p roduce  s ign i f ican t  changes  in R B C  e lec t ro ly te  
concen t ra t ions ,  as our  p a t i e n t s  show m a r k e d  a l t e r a t ions  
in  t h e i r  da i ly  d i e t a ry  in take .  
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The effect of varying electrolyte intake oil plasma and erythrocyte Na, K and Mg 
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Subject Diet Na K Mg 

Plasma RBC Urine Plasma RBC Urine Plasma RBC 
(mEq/1) ( m E q / 1 )  (mEq/day) ( r n E q / 1 )  (mEq/day) (mEq]day) (mEq/1) (mEq/1) 

R.P. " Ad libitum 133 4- 0.6a 6.7 4- 0.15 -- 4.7 4- 0.03 99 4- 1.3 -- 1.57 4- 0.021 3.29 :k 0.148 
Low b 132 4- 0.3 6.7 4- 0.49 36 4- 7.7 4.5 4- 0.15 99 4- 1.2 38 4- 4.5 1.64 4-- 0.028 3.44 4- 0.419 
High b 133 4- 0.6 6.6 • 0.02 161 4- 7.7 4.6 4- 0.06 99 4- 0.4 76 4- 2.3 1.52 4- 0.015 3.75 4- 0.090 

J.M. Ad libitum 133 4- 1.0 4.7 ~ 0.45 -- 3.8 4- 0.06 99 ~ 0.5 -- 1.43 4- 0.027 3.15 4- 0.229 
Low 132 4- 0.0 6.2 • 0.07 24 4- 3.7 3.8 4- 0.09 95 4- 1.0 30 4- 2.0 1.55 4- 0.021 3.78 4- 0.147 
High 132 4- 1.0 6.9 4- 0.45 168 4- 21.2 4.7 4- 0.32 94 4- 1.1 68 4- 4.2 1.47 4- 0.047 2.98 4- 0.173 

O.M. Ad libitum 135 4- 1.2 5.6 4- 0.31 -- 4.2 4- 0.26 96 4- 0.9 -- 1.35 4- 0.014 4.78 4- 0.060 
Low 133 4- d.3 6.0 4- 0.37 14 4- 1.8 4.0 • 0.17 96 4- 1.0 19 4- 1.8 1.56 ~ 0.023 4.68 4- 0.120 
High 136 4- 0.7 6.8 4- 0 .21 1504- 9.4 4.6 4- 0.06 95 4- 0.8 55 4- 4.0 1.39 4- 0.055 4.77 4- 0.076 

J.D. Ad libitum 136 ~ 1.2 7.5 4- 0.42 -- 4.4 4- 0.26 97 4- 1.0 -- 1.59 ~ 0.040 4.83 4- 0.049 
Low 139 4- 0.7 8.0 4- 0.20 15 4- 2.7 3.9 4- 0.09 93 4- 1.1 31 4- 4.2 1.48 4- 0.006 5.53 4- 0.103 
High 136 4- 1.4 7.7 4- 0.65 161 =t- 19.0 4.4 4- 0.09 93 4- 1.4 57 4- 4.4 1.44 4- 0.021 4.94 4- 0.196 

a X Jz S.E.M. ; each mean value is average of measures on three consecutive days. b The content of each diet is listed in Materials and methods. 

Methods and materials. The 4 male  subjec ts  s tud ied  
(ages 41 to  62 years) had  no renal,  hepa t ic  or cardiac  
illness nor  over t  psych ia t r i c  d is turbance .  For  7 days  the  
hospi ta l ized  subjec ts  were no t  res t r ic ted  in the i r  d i e t a ry  
intake,  w i t h  t he  except ion  of alcholic beverages.  Fol lowing 
th is  ad l ib i tum eat ing period,  t he  subjects  were assigned 
a die t  of e i ther  a low or h igh e lect rolyte  con t en t  for 7 
days.  The e lec t ro ly te  con ten t  of each die t  had  the  
following ion compos i t ion :  ' low'  d ie t  - N a  15-25 m E q /  
day,  K 32-40 m E q / d a y ,  Mg 10-12 m E q / d a y  and 1500 
calories;  'h igh '  d i e t -  Na  150-165 mt~q/day,  K 105-115 
m E q / d a y ,  1V[g 60-72 m E q / d a y  and  4000 calories. P l a s ma  
and  ur inary  Na and  K were de t e rmined  by  f lame photo-  
met ry .  P l a sma  Mg and RBC Na, K and  Mg were measured  
by  a tomic  absorp t ion  spect roscopy*.  

Results. The resul ts  of days  5 t h rough  7 of each die t  
were chosen for analysis  (Table 1) as the re  was a defini te  
lag in the  renal  excre t ion  of sod ium wi th  t he  shif t  f rom 
the  ' low'  to  the  'h igh '  diet,  and  a de lay  in t he  renal  
conserva t ion  of sodium wi th  t he  change f rom the  'h igh '  
to ' low'  sod ium intake.  Differences among  the  m e a n  
values  ob ta ined  for the  ad l ib i tum,  ' low',  and  'h igh '  
e lect rolyte  per iods  were eva lua ted  by  pa i red  t - tests  s wi th  
the  following resul ts  : 1. the  dai ly  u r inary  excre t ion  of Na  
and K was s ignif icant ly  grea te r  during 'h igh '  in take  t h a n  
dur ing  the  ' low'  in take  per iod  (p < 0.001 and  p < 0.005, 
respect ively)  ; 2, p l a sma  Mg concen t ra t ion  was  s ignif icant ly  
lower dur ing  the  'h igh '  in take  per iod t h a n  dur ing  the  
' low'  per iod  (p < 0.05); 3. p l a sma  concen t ra t ions  of Na  
and  K dur ing  the  'h igh '  in take  per iod did no t  differ 
s igni f icant ly  f rom p lasma  Na and  K levels dur ing the  
' low'  in take  per iod;  4. RBC Na, K or Mg concen t ra t ions  
dur ing  the  'h igh '  and  the  ' low'  in take  per iod did no t  differ 
s ignif icant ly ;  5. p l a sma  and  RBC Na, K and Mg con- 
cen t ra t ions  dur ing  the  ad l ib i tum per iod did no t  differ 
s igni f icant ly  f rom concen t ra t ions  observed dur ing  e i ther  
the  ' low'  or the  'h igh '  ca t ion  in take  periods.  

Discussion. On the  average,  subjec ts  on the  'h igh '  d ie t  
excre ted  8 t imes  the  a m o u n t  of Na  and twice the  a m o u n t  
of K as when  on the  ' low'  diet.  P l a s m a  Na and N did  no t  
a l ter  w i th  shi f ts  in e lec t ro ly te  intake.  Thus,  these  da t a  
conf i rm t h a t  of o the r  inves t iga tors  ~, ~ showing t h a t  p l a sma  
solute (par t icular ly  Na) concen t ra t ion  does no t  change 
wi th  var ia t ions  in solute in take  b u t  t h a t  the re  is an al tera-  
t ion  in the  renal  excre t ion  of wa te r  s. This  r epor t  ex tends  
these  observa t ions  made  on p l a sma  ion concen t ra t ions  by  

d e m o n s t r a t i n g  t h a t  ma jo r  a l te ra t ions  in Na, K and  Nig 
in take  do no t  affect  the i r  RBC concen t ra t ion  ei ther .  This  
resul t  implies  t h a t  c h a n g e s  observed  in t iBC electrolytes  
in pa t i en t s  w i th  affect ive illness and proper  renal  func- 
t ion  3 canno t  be expla ined  by  changes  in the i r  e lect rolyte  
intake.  Also, a l though  the re  m a y  be ins tances  when  
d ie ta ry  contro l  is m a n d a t o r y ,  i t  m u s t  be r e m e m b e r e d  
t h a t  a l ter ing expe r imen ta l  condi t ions  such as d ie t  in order  
to  contro l  for one variable,  e.g. e lect rolyte  intake,  m a y  
produce  undes i rable  changes  which  could inf luence the  
expe r imen t  9. 

Rdsumd. Les t a u x  de Na, I4 et  Mg dans  les 6 ry throcy tes  
de 4 h o m m e s  sont  rest6s cons tan t s  lorsque les suje ts  
p rena i en t  des di~tes avec des quant i t6s  tr~s diff6rentes  de 
cas cathions .  Ce r6sul ta t  i l ldique que dans  l ' 6 ry th rocy te  
les concen t ra t ions  de ces ions ne sont  pas  modifi6es par  
des var ia t ions  tr~s marqu6es  de la quan t i t6  des 61ectro- 
lyres ingest6s. 
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