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I n  b a s e  ai  f a t t i  sop ra  r i po r t a t i ,  q u a n t o  p ropos to  d a  
GONZALEz-RA~IREZ pe r  conci l ia re  le d iverse  v e d u t e  sulle 
s t r u t t u r e  del  nucleolo,  n o n  6 acce t t ab i l e ,  e ci6 special-  
m e n t e  t e n u t o  c o n t o  de l la  m u t e v o l e z z a  delle s t r u t t u r e  e 
delle u l t r a s t r u t t u r e ,  a n c h e  n e l l ' a m b i t o  di uno  stesso 
nucleolo in re laz ione ai  va r i  m o m e n t i  funzional i .  I n  
genera le  due  p r inc ipa l i  f unz iona l i t~  sono s t a t e  r i s con t r a t e  ~, 
u n a  r e l a t i v a  alle g r anu laz ion i  pifi g rand i ,  u n a  a quel le  p ih  
piccole, funzional i tA che, s p e c i a l m e n t e  negt i  ovoci t i  m o n o -  
nucleola t i ,  h a n n o  la  loro esp l icaz ione  r i s p e t t i v a m e n t e  
ne l la  fase iniziate  e ne t la  fase f ina le  di  t u t t o  lo sv i l uppo  
ovoci ta r io .  I n  u n a  specie (Patella coerulea) con ovoc i t i  
po l inuc leo la t i  le due  funz iona l i t k  si esp l icano in due  t ip i  
d i s t i n t i  di  nucleolo:  il nucleolo  p r i m a r i o  con g r anu l az ion i  
pifl g r a n d i  (di 150 /k  di d i ame t ro )  e senza  g ranu l i  nucleo-  
lonemal i ,  e gli anf inucleol i  con  g ranu laz ion i  pifi piccole 
(da  15 a 50/k di d i ame t ro )  e con  g ranu l i  n u c l e o l o n e m a l i ' A L  
In f ine  ~ b e n e  fa r  p r e sen t e  l ' i n o p p o r t u n i t A  di c o n t i n n a r e  a 
d e n o m i n a t e  n u c l e o l o n e m a  il re t ico lo  endonuc leo la re ,  che,  

• come  sop ra  de t to ,  nu l l a  h a  a che  vede re  con  la s t r u t t u r a  
che  ESTABLE e SOTELO h a n n o  e r r o n e a m e n t e  c r edu to  di  
ave re  i nd iv idua to .  

Le osservazioni al mieroseopio elettronico, eui in parte si fa riferi- 
mento sopra, sono state compiute presso il Centro di Microseopia 
elettronica dell'Universit~ di Padova. 

A. BOLOGNAI~I 

Istituto di Zoologia e di A natomia comparata, Universit~ 
di Messina (Italia), il 5 febbraio 1960. 

Rdsumd 

On d o n n e  c e r t a i n e s  pr6cis ions  en  ce qu i  conce rne  te 
nuc l~o lonema,  qu i  e n  fa i r  n ' e x i s t e  pa s  sous fo rme  d ' u n  
p e l o t o n  e t  qu i  ne  co r r e spond  pa s  au  r6 t icu le  endonuc l6o-  
la i re  d6cel~ au  microscope  ~tec t ronique .  D a n s  le nuct6ole 
on  p e u t  r e c o n n a t t r e  s u r t o u t  deux  formes  d '~16ments  u l t r a -  
s t r u c t u r a u x ,  c ' e s t -h -d i re  les p lus  g r andes  g r a n u l a t i o n s  
(env i ron  150 A de d iambt re ) ,  qu i  p e u v e n t  d o n n e r  lieu au 
r~ticule,  e t  celles plus  pe t i tes ,  d o n t  les a c c u m u l a t i o n s  
c o r r e s p o n d e n t  a u x  g ranu le s  nucl6olon6males .  A ces types  
de g r a n u l a t i o n s  il f au t  ass igner  d e u x  r61es p r inc ipaux .  

Renal Tubular Transport of Sodium During 
Sodium Chloride and Sodium Bicarbonate 

Loadings in the Normal  Dog 

PITTS a n d  LOTSPEICH x h a v e  d e m o n s t r a t e d  t h a t  b ica r -  
b o n a t e  r e a b s o r p t i o n ,  expres sed  in mM/l  of g l o m e r u l a r  fil- 
t r a t e ,  r e m a i n e d  c o n s t a n t  w h e n  p l a s m a  b i c a r b o n a t e  con-  
c e n t r a t i o n  was  inc reased  a b o v e  t he  t h r e s h o l d  va lue  of 
26-28  mM/l  b y  s o d i u m  b i c a r b o n a t e  in fus ion  in t he  n o r m a l  
dog. No d a t a  h a v e  been  pub l i shed  c o n c e r n i n g  t he  t u b u l a r  
r e a b s o r p t i o n  of s o d i u m  in e x p e r i m e n t s  i nvo lv ing  h y p e r -  
n a t r e m i a  i nduced  b y  NaHCO~ loading .  F r o m  c u r r e n t  v iew 
on  t h e  N a  + ~ H + e x c h a n g e  m e c h a n i s m ,  one  would  an t i -  
c ipa t e  t h e  t u b u l a r  r e a b s o r p t i o n  of  s o d i u m  to  r e m a i n  s imi-  
l a r ly  c o n s t a n t  if  p l a s m a  s o d i u m  c o n c e n t r a t i o n  was  in-  
c reased  b y  N a H C O  3 infus ion.  

D a t a  o b t a i n e d  in NaC1 load ing  e x p e r i m e n t s  conce rn ing  
the  in f luence  of increases  in  sod ium a n d  chlor ide  p l a s m a  
c o n c e n t r a t i o n s  on  t h e i r  t u b u l a r  r e a b s o r p t i o n  are  more  
conf l ic t ing .  The  s tud ies  of HARE a n d  PHILIPS ~, a n d  of 
BALDWIN, KAHANA, a n d  CLARKE ~, s e e m  to  d e m o n s t r a t e  
t h a t  s o d i u m  a n d  ch lor ide  r e a b s o r p t i o n  r a t e s  b y  t h e  t u b u l e s  
rise l i nea r ly  w i t h  t h e i r  p l a s m a  c o n c e n t r a t i o n s .  On t he  

o t h e r  h a n d ,  LEVY a n d  ANKENEY 4, SELKURT a n d  POST s, 
GREEN a n d  FARAH ~, a n d  WESSON a n d  ANSLOW 7 d id  n o t  
obse rve  s u c h  a r e l a t i onsh ip .  

These  d i sc repanc ies  led us to  r e i n v e s t i g a t e  s o d i u m  
t u b u l a r  r e a b s o r p t i o n  d u r i n g  h y p e r n a t r e m i a  i n d u ced  b y  
NaC1 a n d  NaHCO3 load ings  in t h e  n o r m a l  dog. 

Methods. The  s o d i u m  sa l t s  were  infused  in i so tonic  or  
h y p e r t o n i c  so lu t ions  a f t e r  t h e  i n j e c t i o n  of su i t ab l e  p r i m i n g  
doses  suff ic ient  to  i n d u c e  f r a n k  s o d i u m  exc re t ion  (over  
5.0 m M  Na/1 of g l o m e r u l a r  f i l t ra te ) .  I n  50 e x p e r i m e n t s  
p l a s m a  sod ium c o n c e n t r a t i o n  was  m a i n t a i n e d  c o n s t a n t  
d u r i n g  60-120  ra in  b y  s u s t a i n i n g  in fus ion  of t h e  s o d i u m  
salt .  I n  11 e x p e r i m e n t s  (5 w i t h  N a H C O  s a n d  6 w i t h  NaC1) 
p l a s m a  sod ium c o n c e n t r a t i o n  was ra i sed  b y  3 or 4 suc- 
cessive p r i m i n g  doses of sod ium sa l t  so t h a t  t u b u l a r  re- 
a b s o r p t i o n  r a t e  could be s tud ied  in t h e  course  of t h e  s ame  
e x p e r i m e n t  a t  d i f fe ren t  p l a s m a  c o n c e n t r a t i o n  levels.  

1. NaHC03 loading experiments. 29 e x p e r i m e n t s  were  
p e r f o r m e d  o n  17 female  dogs weigh ing  b e t w e e n  12 a n d  
28 kg. S o d i u m  a n d  b i c a r b o n a t e  r e a b s o r p t i o n  r a t e s  were  
ca l cu la t ed  b y  t h e  use of t h e  exogenous  c r e a t i n i n e  c lear -  
ance  as a meas u re  of the  g lomeru la r  f i l t r a t ion  r a t e  (GFR) .  
H y p e r n a t r e m i a  was induced  b y  p r i m i n g  doses of 150 to  
250 m M  N a H C O  3, a n d  th i s  s t a t e  was  f u r t h e r  m a i n t a i n e d  
b y  a s u s t a i n i n g  in fus ion  of isotonic  N a H C O  3 (1 .2-1.8  m M  
N a H C O s / m i n  ). 134 a n a e r o b i c  col lect ion per iods ,  r a n g i n g  
f rom 8-12  min ,  were  secured  d u r i n g  these  e x p e r i m e n t s  
u s ing  t h e  c o n v e n t i o n a l  c lea rance  t echn ique .  

2. NaCl loading experiments. 32 e x p e r i m e n t s  were per-  
fo rmed  on 10 dogs we igh ing  13-27 kg. Sod ium a n d  chlo-  
r ide  r e a b s o r p t i o n  r a t e s  were e s t i m a t e d  as in  N a H C O  a 
e x p e r i m e n t s .  H y p e r n a t r e m i a  was induced  b y  p r i m i n g  
doses of 100-250 m M  NaC1 followed b y  1 - 2 %  NaC1 in-  
fusion (1 .5-3.0  m M  NaCl /min) .  161 ur ine  col lec t ion  pe-  
r iods  were o b t a i n e d  d u r i n g  these  ex p e r i men t s .  

Results. I t  h a s  been  r e p e a t e d l y  d e m o n s t r a t e d  7-1° t h a t  
t u b u l a r  r e a b s o r p t i o n  r a t e s  of sodium,  chlor ide ,  a n d  b icar -  
b o n a t e  were m a r k e d l y  in f luenced  b y  G F R  changes .  W h e n  
G F R  increases  in  t h e  course  of sal ine infusion,  e lec t ro ly te  
t u b u l a r  r e a b s o r p t i o n  r a t e  rises p r o p o r t i o n a l l y  so t h a t  
t r a n s p o r t  r a t e  va lues  do n o t  c h a n g e  w h e n  t h e y  are ex-  
p ressed  in  mM/1 of g lomeru l a r  f i l t ra te .  On  t h e  c o n t r a r y ,  
d rops  in  G F R  are  n o t  a c c o m p a n i e d  b y  ch an g es  in abso lu t e  
t u b u l a r  r e a b s o r p t i o n  ra tes .  I t  follows t h a t  in such  cond i -  
t i ons  t u b u l a r  r e a b s o r p t i o n  r a t e s  increase  w h e n  t h e y  a re  
expressed  in mM/1 of g l o m e r u l a r  f i l t ra te .  

T h e  inf luence  of G F R  changes  on  t h e  t u b u l a r  r e a b s o r p -  
t i on  ra t e s  of t h e  e lec t ro ly tes  m a d e  necessa ry  t h e  exc lus ion  
of some d a t a  f rom our  resul ts .  W e  h a v e  d e l i b e r a t e l y  
o m i t t e d  per iods  i n v o l v i n g  a d r o p  of more  t h a n  5O/o in  
G F R  in t h e  course  of a g iven  e x p e r i m e n t .  T h e  d a t a  to  be  
p r e s e n t e d  a re  b a s e d  on  295 u r ine  co l lec t ion  per iods .  
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1. NaCl loading experiments. Figure 1 shows tubular 
reabsorption rates for sodium (open circles), and for chlo- 
ride (black circles), expressed in raM~1 of glomerular fil- 
trate, plotted with their respective plasma concentration 
values. I t  is readily apparent  that  the reabsorption rate 
is rising linearly with increasing plasma concentration for 
both electrolytes. The equations of the regression lines 
tha t  can be calculated from all the NaCI data  are respec- 
t ively:  

NaR/1 of GF = 0.647 PNa + 32.7 (1) 
and CIR/I of GF = 0.570 Pcz + 47.5 (2) 
where NaR/1 of GF and C1R/I of GF represent reabsorp- 
tion rates expressed in mM/t of glomerular filtrate, and 
PNa and PCl plasma concentrations in mM/l. 

The respective slope of both regression lines is signifi- 
cantly different from zero (P < 0.001). Moreover, appli- 
cation of the ' t  test '  to the data  used to construct both 
regression lines shows tha t  their slopes do not differ signi- 
ficantly (0,40 < P < 0.50). 

2. NaHCO~ loading experiments. Figure 2 gives the 
data  obtained during NaHCO, infusions, plotted as in 
Figure 1, the open circles representing sodium and the 
black circles bicarbonate transport rates. 

The equations of the regression lines calculated from 
all the data  are: 

NaR/1 of GF = 0.242 PNa -t- 89.2 (3) 
HCOzR/1 of GF = 0.154 PHCO, + 18.7 (4) 

Variance analysis shows that  the slope of the regression 
line differs significantly from zero in the case of bicarbo- 
nate (P  < 0.001) but not  in the case of sodium (0.05 < P 
< 0.10). On the other hand, ' t  test '  application shows 

that  the slopes do not differ significantly one from each 
other  (0.4 < P < 0.5). 

The range of sodium plasma concentrations explored 
during NaHCOz loading experiments is smaller than for 
NaC1 because, due to severe alkalosis, it is impossible to 
raise natremia to such high levels with NaHCOz. Never- 
theless, comparison with sodium data obtained for a simi- 
lar range of plasma sodium concentrations (147-169mM/1) 
shows tha t  the slope of the regression line is significantly 
different from zero in the case of NaCI (0.01 < P < 0.02), 
but  not in the case of NaHCO~ (0.05 < P < 0.10). 

Discussion. The data obtained in NaC1 loading experi- 
ments show tha t  sodium and chloride reabsorption rates 
are int imately linked with the respective concentration 
of these ions in the glomerular filtrate for the plasma con- 
centrations ranges explored (119-179 mM/1 for chloride, 
and 158-232 m~I/1 for sodium). 

Equat ion 1 would indicate tha t  sodium tubular trans- 
port is the result of two different processes: 

(1) 70-75% of the total  transport  are related to sodium 
concentration in the glomerular fil trate; 

(2) 25-30% constitute a constant fraction dealing with 
some 40 raM of sodium/1 of glomerular filtrate. 

I t  is known tha t  the reabsorption of the sodium frac- 
tion combined with bicarbonate is limited by a Tm proc- 
ess of some 26-28 raM~1 of glomerular filtrate, independ- 
ent  of plasma sodium concentration. I t  follows that  the 
reabsorption of sodium combined with bicarbonate might 
constitue the main part  of the 25-30% fraction. On the 
other hand, the fraction of the tubular transport  which is 
a function of natremia would essentially represent sodium 
combined with chloride in the glomerular filtrate. 

Such a conception of the tubular transport  of sodium 
would find support in a recent paper by MALVlN, WILDE, 
gANDER,  and SULLIVAN 11. Using their 'stop-flow' tech- 
nique, these workers calculated tha t  sodium concentra- 
tion in the proximal reabsorbate was equal to sodium 
concentration in the glomerular filtrate for any amount  

of water reabsorbed in the proximal segment of the ne- 
phron. In other words, sodium reabsorption rate is a 
function of sodium plasma concentration. Our own data 
further show tha t  a similar phenomenon is taking place 
for chloride. 

Contrastingly, in NaHCO~ loading experiments sodium 
reabsorption rate reaches a fixed Tm value of some 
130 raM~1 of glomerular filtrate (108--144 raM/l). This 
value could represent the sum of two different processes: 

(1) 26-28 mM constituted by the Na + ~- H + exchange 
mechanism responsible for bicarbonate reabsorption; 

(2) most of the remaining 100 mM of the sodium trans- 
port  would represent NaC1 reabsorption as described 
above;  this last fraction of the sodium reabsorption rate 
is relatively stable. 

The slight increase of bicarbonate reabsorption rate 
observed at  high plasma bicarbonate concentration levels 
is due to the simultaneous decrease of plasma chloride 
concentration which follows NaHCO~ loading ~ '  z~. The 

ZOO 

180 

160 

~1~0 
E ~  

--o.¢a oOoO ,o° o 

-'e..'~...~, ~Zoo o 
,:2T~:'-..: "-:- 

: 

o 
o 

o :~o o Oo 

lzo 16o 18o bo 
Plasma concentration mH/L 

Fig. 1 

Z20 ' 

BHCO 3 
40 

120120 

.,~Z" 100L10 

.= 

o o °  
o * , ' 6 -  ° 

. . . . .  ~ ~ .~.~.~:. , .  
oO . - C . - V ~  ° ~ .. " . o : % ~ . . . .  

o o % e o 

PB.o, 
15o PN8 

Plasma concentration mM/I 

Fig. 2 

]I R. L. MALVIN, W. S. WILDE, A. J. VANDER, and L. P. SVLLZ- 
VAN, Amer. J. Physiol. 195, 549 (1958). 

I~ CH. TOU$SAINT~ ~{. TELERMAN, and P. VEREERSTRAETEN~ Ex- 
per. 14, 417 (1958). 

la CH. TOUSSAINT, M. TELERMAN, and P. VEREERSTRAETEN~ Ex- 
per. 15, 434 (1959). 
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s l ig th  b u t  de f in i t e  i n c r e m e n t s  of pCO,  o b s e r v e d  in these  
e x p e r i m e n t s  would  also f a v o u r  b i c a r b o n a t e  r eabso rp t i on .  

CH. TOUSSAINT a n d  P. VEREERSTRAETEN 

Laboratoire de Mddecine expdrimentale, Universitd libre 
de Bruxelles et Fondation mddicale Reine Elisabeth, Bru- 
xelles (Belgium), March 3, 1960. 

Rdsumd 

L a  r 6 a b s o r p t i o n  t u b u l a i r e  des  ions sod ium,  chlore  e t  
b i c a r b o n a t e  a 6t6 6 tudi6e  au  cours  de  per fus ions  de NaC1 
e t  de  N a H C O  3 chez  le ch i en  no rma l .  61 exp6r iences ,  com- 
p o r t a n t  u n  e n s e m b l e  de  295 r6col tes  ur ina i res ,  o n t  6t6 
p ra t i qu6es  sur  21 a n i m a u x .  

A f i l t r a t i on  c o n s t a n t e ,  la r 6 a b s o r p t i o n  du  sod ium ex- 
p r im6e  en  raM/1 de f i l t r a t  g lom6ru la i re  d e m e u r e  c o n s t a n t e  
lo rsque  la n a t r 6 m i e  es t  acc rue  p a r  l ' i n fus ion  de NaHCO3. 
Elle est ,  au  con t ra i r e ,  une  fonc t ion  l in6aire  de la n a t r 6 m i e  
lorsque  celle-ci es t  61ev6e p a r  des  pe r fus ions  de NaC1. 

D a n s  le p r e m i e r  cas, la r 6 a b s o r p t i o n  du  s o d i u m  s 'effec- 
tue  p a r  u n  d o u b l e  m 6 c a n i s m e :  l 'un ,  li6 ~ la r 6abso rp t i on  
du  b i c a r b o n a t e ,  es t  fix6 p a r  u n  T m  c o n s t a n t ,  l ' au t re ,  li6 

la  r 6 a b s o r p t i o n  du  chlore,  d6pend  de la ehlor6mie.  Lors-  
que  la  n a t r 6 m i e  es t  acc rue  p a r  l ' i n fus ion  de NaC1, le second 
m 6 c a n i s m e  l ' e m p o r t e  n e t t e m e n t  su r  le premier .  I1 a p p a r a i t  
a lors  u n e  r e l a t i on  6v iden t e  e n t r e  la  n a t r 6 m i e  (ou la  chlor6-  
mie) e t  la  q u a n t i t 6  de  s o d i u m  (ou de chlore)  r6absorb6e  
p a r  les t u b e s  r6naux .  

Physio logy of Intracellular Symbiotes  
of Stegobium paniceum L. with Special Reference 

to Amino  Acid Requirements  of the Host 

Stegobium paniceum L. is one  of t he  few insects  where  
i n t r ace l l u l a r  symbios i s  is s o m e w h a t  b e t t e r  u n d e r s t o o d .  
The  yeas t - l ike  s y m b i o t e s  of t h i s  beet le  s u p p l y  t h e i r  hos t  
w i t h  c e r t a i n  fac to rs  of v i t a m i n  B - c o m p l e x  a n d  sterolt ,~.  
The  possible  w a y  b y  wh ich  t h e  mic robes  m a y  be  supp ly -  
ing these  g r o w t h  fac to rs  h a s  also been  l a t e r  sugges ted  b y  
GRA.BNER 3. R e c e n t l y  i t  h a s  been  possible  to  e x t e n d  such  
s tud ies  f u r t h e r  w i t h  re ference  to  a m i n o  acid r e q u i r e m e n t s  
of l a r v a e  of t h i s  insec t  species. 

Two b a t c h e s  of Stegobium l a rvae ,  one w i t h  a n d  a n o t h e r  
w i t h o u t  symbio te s ,  were g rown  on  ar t i f ic ia l  d ie ts  c o n t a i n -  
ing  va r ious  c o m b i n a t i o n s  of a m i n o  acids.  The  m e t h o d s  of 
m a k i n g  t h e  bas ic  ar t i f ic ia l  d i e t  a n d  e l im ina t i ng  t he  sym-  
b io tes  b y  egg-surface  s te r i l i za t ion  h a v e  a l r e a d y  been  de-  
sc r ibed  earlier*. T h e  d i e t  cons i s ted  of a n  a m i n o  acid mix -  
t u r e  15 pa r t s ,  s t a r c h  85 pa r t s ,  s a l t  m i x t u r e  t p a r t ,  choles-  
t e ro l  2 p a r t s ,  nucle ic  ac id  0.1 pa r t ,  a n d  v i t a m i n  so lu t ion  
to  give a c o n c e n t r a t i o n  of 25 t~g/g of t h i a m i n ,  r ibof lav in ,  
n i co t in ic  acid,  py r idox in ,  p a n t o t h e n i c  acid,  a n d  500 vg/g  
chol ine,  0.01 ~g/g b io t in ,  4 ~g/g  Iolic acid,  a n d  250 txg/g 
inosi tol .  30 newly  h a t c h e d  l a rvae  were p u t  on  d ie t s  defi-  
c i en t  in  one  of t he  a m i n o  acids  a t  a t i m e  a n d  g r o w t h  was  
obse rved .  The  t e s t s  were p e r f o r m e d  in sma l l  shell  v ia ls  
c o n t a i n i n g  2 g of diet .  

T h e  resu l t s  a re  g iven  in t he  Table ,  whence  i t  c an  be  seen 
t h a t  a p o s y m b i o t i c  c o n d i t i o n  led to  a n  increased  d e m a n d  
of t h e  n u t r i e n t  fac to rs  f rom e x t e r n a l  d i e t a r y  source. Fo r  
t he  sake  of conven ience ,  t he  va r ious  a m i n o  acids are  so 
a r r a n g e d  in  t h e  Tab le  t h a t  t he  f i rs t  n ine  fal l  u n d e r  t he  
so-cal led ' non -es sen t i a l '  c a t e g o r y  whi le  t h e  r e m a i n i n g  t e n  
are  u n d e r  t h e  ' e ssen t ia l ' .  

Growth of Stegobium larvae (with and without symbiotes) on diets 
lacking in one of the amino acids 

Diet lacking in 

'non essential '  

DL-Alanine 
DL-Aspartic acid 

[ nL-Cystine 
L-Glutamic acid 
Glycine 
L-Hydroxyproline 
L-Proline 
DL-Serine 
L-Tyrosine 

'essential '  

L-Arginine 
L-Histidine 
nL-Isoleucine 
L-Leucine 
L-Lysine 
nL-Methioniue 
nL-Phenylalanine 
DL-Threonine 
L-Tryptophane 
DL-VMine 
No amino acids 
Casein diet  

With symbiotes 

Number [ 1Xwelop- 
of adults mental 

out of period in 
30 larvae days 

Without symbiotes 

Number 
of adults 

out of 
30 Iavae 

29 31-36 10 
24 35-57 18 
26 32-57 17 
24 33-57 16 
14 64-94 0 
27 33-57 17 
28 31-47 23 
28 31-50 23 
29 33-50 18 

2 51-78 0 
13 51-93 7 
11 54-84 0 

9 54-88 0 
10 42--84 0 
14 35-52 2 
18 35-86 0 

7 57-~8 0 
24 46-73 0 
13 42-75 0 
26 38-57 - 
27 27-37 29 

Develop- 
mental 

period in 
days 

72-118 
43-118 
52-118 
52-118 

35-72 
40-118 
43-108 
43-108 

43-108 

72-103 

28.40 

T h e  d i e t a r y  def ic iency  in a n y  one of t h e  ' n o n -e s s en t i a l '  
a m i n o  acids d id  n o t  adve r se ly  af fec t  t h e  g r o w t h  of n o r m a l  
Stegobiurn l a rvae ,  w i t h  t h e  single e x c e p t i o n  of glycine-  
def ic iency which  resu l ted  in inc reased  m o r t a l i t y  a n d  pro-  
l onga t i on  of l a rva l  period.  G r o w t h  was, however ,  adverse -  
ly a f fec ted  w h e n  a n y  one of t h e  n e x t  10 ' essen t ia l '  a m i n o  
acids were o m i t t e d  f rom t h e  diet .  The i r  def ic iency resu l t ed  
in m a r k e d  d i s t u r b a n c e s  in g r o w t h  a n d  a lower  n u m b e r  
of l a rvae  c o m p l e t e d  m e t a m o r p h o s i s ,  W i t h o u t  a rg in ine  
on ly  2 l a rvae  could  become  a d u l t s  in  51 to  78 days  a n d  
omiss ion  of t h r e o n i n e  also p r o v e d  h igh ly  d e t r i m e n t a l .  
E x c e p t  for  t r y p t o p h a n e  a n d  p r o b a b l y  p h e n y l a l a n i n e ,  al l  
t h e  ' e s sen t i a l '  a m i n o  acids p r o v e d  c o m p a r a t i v e l y  more  
v i t a l  for  l a rva l  g r o w t h  t h a n  t h e  f i rs t  n ine  l i s ted  in  t h e  
Table .  

The  r eac t i on  of a p o s y m b i o t i c  l a r v a e  was,  however ,  en-  
t i re ly  d i f ferent .  I n d i v i d u a l  a m i n o  ac id  def ic iency b e c a m e  
v e r y  m u c h  p r o n o u n c e d  in  t h e  m a j o r i t y  of cases,  a n d  was  
c h a r a c t e r i z e d  b y  fewer  l a rvae  b e c o m i n g  a d u l t s  a n d  u n d u e  
p r o l o n g a t i o n  of l a rva l  per iod.  I n  m a n y  cases, ha l f -g rown  
l a rvae  s u r v i v e d  e v e n  u p  to  118 days ,  w h e n  t h e  e x p e r i m e n t  
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