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t ransaminase l~  abou t  50% decrease of th reonine  plus 
serine (subst ra te  of serine dehydrase)  and app rox ima t e l y  
25% reduc t ion  in the  level of to ta l  free amino  acids. 
There  was no ind ica t ion  t h a t  the  enzyme  e levat ion  caused 
b y  s t a rva t ion  was associa ted  wi th  e levat ion  of the i r  sub-  
s t ra tes  in the  liver. The above findings,  then,  suggest  t h a t  
s t a rva t ion  in i t ia ted  the  e levat ion  of the  two enzymes  in 
the  l iver by  a m e c h a n i s m  i n d e p e n d e n t  of e i ther  gluco- 
cort icoid or subs t ra te  induct ion.  

The reason for t he  adap t ive  increases of t he  hepa t i c  
t r ansaminase  and  the  dehydrase  in s t a rva t ion  is no t  clear, 
b u t  the  physiological  re levance  of the  changes  is under-  
s tandable .  The crit ical need for energy  in s t a rva t ion  is 
u l t ima te ly  con t r ibu ted  b y  t issue p ro te in  catabol ism.  The 
e levat ion  of specific amino acid catabolic  enzymes  in such 
a s i tua t ion  is an appropr ia te  adap t a t i on  towards  homeo-  
stasis. Accordingly  when  an ex te rna l  energy  source, D- 
glucose, was  p rov ided  in g ram q u a n t i t y  to  t he  ra t s  wi th  
the  onse t  of s t a rva t ion ,  the  enzyme elevat ion,  as shown  
in the  Table,  was e i ther  abol ished or suppressed.  An in- 
h ib i to r  in the  enzymes  of the  s ta rved  ra ts  given glucose 
could no t  be de tec ted .  The sugar or its metabo l i t es  
(glucose-6-phosphate,  g lucose- I -phosphate ,  lactate)  when  
added  in vi t ro  in mil l imolar  amoun t s  did no t  inhibi t  the  
enzyme activit ies.  Also the admin i s t r a t ion  of the  sugar to 
fed ra ts  did no t  lower the  basal  t r ansaminase  and de-  
hydrase  act ivi t ies  of the  liver. Such an in vivo inh ib i to ry  
effect  of in jec ted  glucose was previously  repor ted  n wi th  
the s t a rva t ion- induced  adap t ive  increase of cyste ine de- 
su l fhydrase  ac t iv i ty  in the  chick liver. I t  is of in te res t  

t h a t  similar inhib i t ion  by  glucose of the  adap t ive  increases 
of a microsomal  enzyme,  l iver d ime thy l aminoazobenze  
reductase  induced  by  s t a rva t ion  TM and  l iver th reon ine  
dehydrase  and  orn i th ine  t r ansaminase  by  casein feed- 
ing 1~ has  also been  repor ted  in r ecen t  publ icat ions .  

Rdsumd. Les act ivi t6s  de la ty ros ine  t r ansaminase  e t  de 
la s6rine dghydrase  son t  augment6es  dans  le foie de ra t s  
I lormaux ou surr6nalectomis6s soumis  au jefine. Ces aug- 
menta t ions ,  qui sont  suppr im~es  pa r  la pu romyc ine  ou le 
glucose, ne son t  dues  ni 5, une s6cr6tion d ' h o r m o n e s  sur- 
r6nal iennes ni k une accumula t ion  des subs t r a t s  des en- 
zymes.  
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Role of Heavy Water as Solvent in the Antigen-  
Antibody Precipitin Reaction 

Mice dr inking 30% h e a v y  wa te r  (D~O) have  been ob- 
served to manifes t  depressed  responsiveness  to ant igenic 
s t imuli  1. The mechan i sm of this  suppressive action,  how- 
ever, has no t  been elucidated.  In  th is  regard,  expe r imen t s  
have  been designed to  dis t inguish be tween  the  effects of 
D20 act ing as solvent  and source of readi ly  exchangeable  
hydrogen  isotope and D20 act ing as a source of non- 
exchangeable  isotope incorpora ted  by  synthes is  into C-D 
bonds.  The presen t  r epor t  is a descr ipt ion of such an ex- 
pe r imen t  carr ied out  in vitro,  in which the  effects of D20 
as a so lvent  sys t em for the  quan t i t a t i ve  precipi t in  reac- 
t ion were s tudied.  To maximize  such effects, t he  level of 
D~O employed  (50%) was  twice t h a t  e x t a n t  in the  b o d y  
fluids of mice on a 30~ D20 regimenL 

Serum from a normal  albino rabb i t  immunized  by  a 
single subcu taneous  in ject ion of 2.0 ml comple te  F r e u n d ' s  
a d j u v a n t  conta in ing  10 mg bovine serum a lbumin  was 
collected b y  hea r t  punc tu r e  on the  50th day  pos t - immu-  
nization.  Serum was f i l tered and  inac t iva ted  a t  56 ~ for 
30 min. One volume was  t h e n  added  to an equal  vo lume 
of isotonic 99.7~ D20 saline. As a control ,  a sample  of the  
same serum was similarly di luted wi th  isotonic saline and  
b o t h  samples  incuba ted  a t  room t e m p e r a t u r e  for 74 h. 
At  the  end of the  incuba t ion  period,  p H  m e a s u r e m e n t s  
were made  on b o t h  samples.  Optical  densi t ies  were de ter -  
mined  in the  B e c k m a n  DB s p e c t r o p h o t o m e t e r  be tween  
240 and  320 n m  on 1 : 100 di lut ions of each sample,  using 
the  cor responding  aqueous or deu te ra ted  saline as di luent .  

An t igen -an t ibody  react ions  using 1/2 ml  of the  1 : 1 di luted 
ant isera  were carried out  in an isotonic pH 7.4 saline 
bora te  buffer,  in a volume of 2.5 ml. These sys tems  were 
ma in t a ined  aqueous or 50% wi th  respec t  to D20 to cor- 
respond  respect ive ly  wi th  the  aqueous  or deu te ra t ed  ant i -  
sera employed.  Af ter  addi t ion  of ant igen,  samples  were 
incuba ted  for 1 h a t  37 ~ and ref r igera ted  at  4 ~ for 7 
days.  Specific prec ip i ta tes  in b o t h  sets were t hen  washed  
twice wi th  3 ml  of 0 .15M NaC1 near  0~ d iges ted  and  
n i t rogen analyses  carried out  in dupl ica te  for each po in t  
by  a mic ro-Kje ldah l  method .  

As seen in the  Figure,  the  q u a n t i t a t i v e  precipi t in  be- 
hav ior  of normal  r abb i t  a n t i b o d y  in 50% D20 was ob- 
served to coincide wi th  t h a t  of the  cont ro l  in the  a n t i b o d y  
excess zone, a l though  an increased fo rmat ion  of precipi-  
t a t e  was no ted  in t he  region of an t igen  excess. The p H  
and UV-spec t ra l  charac ter i s t ics  of the  D~O and  HeO 
dissolved ant i sera  employed  in th is  assay were found  to  
be similar. Normal  prec ip i t in  behav io r  in the  a n t i b o d y  
excess zone indica ted  t h a t  no loss of combin ing  abi l i ty  
h a d  occurred.  Increased  p rec ip i t a t e  observed in the  ant i -  
gen excess zone migh t  be ascr ibed to d iminished solu- 
bi l i ty  of normal ly  soluble a n t i g e n - a n t i b o d y  complexes ,  
since the  solubil i ty of a va r i e ty  of polar  compounds  ill 
h e a v y  wa te r  has  been  shown to be marked ly  less t h a n  in 
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ordinary water 3. Non-specific aggregation of antibody 
globulin in heavy water did not appear to contribute to 
this increased antigen excess zone precipitation. I t  was 
previously demonstrated by MORTON 4 that  7S globulin 
aggregated by X-irradiation, and likewise native macro- 
globulin, manifested increased UV absorption and an 
increased 250/280 optical density ratio when compared 
to equal weights of native 7S material. In the present 
experiment, comparable alterations in UV spectra were 
not observed, suggesting minimal, if any, aggregation. 

The partial replacement of amide, plus side chain N-H,  
O-H, and S -H  hydrogens of normal antibody by deu- 
terium as described here would be analogous only in part 
to the molecule formed in the deuterated animal, since in 
the latter a substantial proportion of non-exchangeable 
hydrogens would also be replaced as a result of biosyn- 
thetic processes~. Thus the possibility remains that  the 
antibody molecule as synthesized in the deuterated 
animal may possess altered chemical and biological 
properties ~. 
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Formation of immunological precipitates in buffered systems con- 
taining PI20 or 50% D20. 

Zusammen/assung. Wenn die L6sung zu 50% aus 
schwerem Wasser bestand, blieb die Bildung von Antigen- 
AntikSrperpr~cipitat im ]Sereich des AntikSrper~iber- 
schusses unver/indert. Dies zeigt, dass die Substitution 
mit Deuterium die spezifischen Bindungseigenschaften 
nicht ver/indert. Dagegen land sich eine erh6hte Nieder- 
schlagsmenge im Bereich des Antigentiberschusses, was 
auf eine Herabsetzung der LSslichkeit des normalervceise 
16slichen Antigen-AntikSrperkomplexes hinweist. 
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On the Digestive Enzymes and the Cytology of 
Midgut of Leogryllus bimaculatus Sauss. 

The various cell extrusions, often observed along mid- 
gut epithelia of insects as cytoplasmic globules, separated 
cell tips, bursting and extruding cells, some or other of 
which have been regarded by a large number of previous 
workers, such as VAN GEHUCHTEN 1, GRESSON 2, HODGE s 
and SAKSENA4, to be evidence of secretory activity, have 
been considered by some other workers, such as HENSON 5, 
WOODRUFF s, DAY a n d  POWNING 7 a n d  KHAN and FORD s, 
to represent cellular degeneration. The present author 9-11, 
on the basis of his investigation on structure and activity 
of the epithelial cells in midgut and hepatic caeca of cer- 
tain insects under normal and induced pathogenic condi- 
tions, had also earlier asserted that  these cell extrusions 
appear to represent cellular degeneration. 

The present investigations have been carried out to see 
if there is any relationship between the production of 
digestive enzymes and extrusion of the so-called secretory 
vesicles etc. in midgut of Leogryllus bimaculatus Sauss. 

Normally feeding insects and specimens starved for 
long periods, from a stock of Leogryllus bimaculatus Sauss. 
maintained in the laboratory on a diet of bread, liver and 
sugar, were dissected, part  of their midgut was fixed by 
Yao-Nan and Mann-Kopsch techniques and 4-5 # thick 

sections were obtained, while the rest of the parts of mid- 
gut were employed for qualitative enzyme estimations. 

Experiments conducted to determine the enzymes 
present in normal feeding specimens reveal the presence 
of amylase (Potassium iodide-iodine test), invertase (Bar- 
toed test), maltase (Barfoed test), lipase (bromo-thymol 
blue and milk test), lactase (Barfoed test) and protease 
(egg albumin test). These enzymes show gradually weaker 
reactions in starved specimens and are entirely absent in 
specimens starved for long periods. Histological prepara- 
tions from normally feeding specimens show that  in the 
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