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den Eischalen  von Natrix natrix ebenfalls  kollagen~hn- 
liche Pro te ine  vorkomlnen,  die die Stabi l i tg t  und  hohe 
Zugfest igkei t  dieser Eischalen  im Vergleich zu kalkigen 
Eischalen  erklgren k6nn ten  1~. Diese E igenschaf t en  wer- 
den zweifellos yon  Querve rne tzungen  durch  Disulfid- 
brt icken unters t f i tz t ,  wie sie ftir die Cuticula yon  A scaris 16 
und Iiir die Kapse ln  yon  N e m a t o c y s t e n  der  Seeanemone iv 
angenommmen worden  sind. Die Hoh l rgume  i111 Faser-  
Core der R inge lna t t e r -E i scha len  k6nn ten  ebenfalls  helfen, 
die 111echanischen E igenschaf t en  zu verbessern ;  gleich- 
z d t i g  ist aber  auch eine Betei l igung am Gas- und  Fltissig- 
ke i t saus tausch  zu vermmuten. 

and arginine. The high proline con ten t  is discussed wi th  
regard to  tile proper t ies  of poly-L-proline. P r e sumab ly  
prote ins  similar to collagen exist  in eggshells of Natrix 
natrix. 
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Summary. The u l t r a s t ruc tu res  of eggshells of Natrix 
natrix and the  mmemmbrana t es tacea  of Gallus gallus dora. 
are ve ry  similar, wi th  the  except ion  of cav i ty  sys tems  
which only exist  in eggshells of snakes (ringsnake) b u t  
no t  in the  memmbrana tes tacea  of birds.  In  the  shea th  of 
the  fibres of Natrix natrix, a posi t ive  r u t h e n i u m  red-  
reac t ion  indicates  the  presence  of mucopolysachar ides ,  
or proteoglycans .  The eggshells of Natrix natrix conta in  
a h igh p ropor t ion  of proline, bu t  also of cystine,  h is t id ine  
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The Molecular  Bas is  for Scent  Discr iminat ion:  
melli]era L.) Condit ioned wi th  Ni trobenzene  

The subs t i tu t ion  of an isotopic a tom such as deu te r ium 
for p ro t i um ill a molecule conta in ing  hydrogen  should 
leave essent ial ly  unchanged  those  molecular  proper t ies  
t h a t  are associated wi th  electronic s t ruc ture  and  force 
fields. In  contras t ,  molecular  proper t ies  d e p e n d e n t  upon 
mass  are changed 1. If t he  chemorecep to r  sys t em for odor 
de tec t ion  involves an electric field t h a t  fits a receptor  
site S , t he  r ep lacemen t  of hydrogen  wi th  deu te r ium should 
not  change  the  a roma of a molecule. If  it  involves molec- 
ular mot ions  or dipole m o m e n t s  9, t he  isotopic effects 
should cause changes.  

W h e n  4 - (p -hydroxypheny l ) -2 -bu tanone  ace ta te  was 
sys temat ica l ly  deu te ra ted ,  subs t i tu t ions  of pa r t  of the  
hydrogen  a toms  did not  affect  the  p o t e n t  a t t r ac t iveness  
of t he  com pound  to  males of the  melon fly 4. W h e n  the  
ac t iv i ty  of 7 par t ia l ly  deu te ra t ed  ketones  was tes ted  wi th  
the  ha rves t e r  an t  5, t he  deu te ra t ion  of act ive hydrogen  
a toms  adjacen~c to  the  carbonyl  group did no t  affect  the  
anus  a larm-relesaing act ivi ty .  In  b o t h  exper iments ,  pa r t  
of the  IR-  and f a r - IR-abso rp t ion  peaks  re la ted  to  hydro-  
gen were shif ted to  lower frequencies  w i th  t he  heavier  
isotope,  shif ts  t h a t  were re la ted  to the  site of deu te ra t ion .  
No comple te ly  deu te ra t ed  compound  has  been tes ted.  

The absorp t ion  spec t ra  of n i t robenzene  was used to  
suppor t  a hypo thes i s  9 t h a t  odor de t e rmina t ion  was 

Table I. Responses of honey bees to 1% nitrobenzene vs. 1% benzal- 
dehyde when conditioned to 1% benzaldehyde 

Time test 
began (h) 

Time for 50 bees Bees responding Bees responding 
to land (lain) to nitrobenzene to benzaldehyde 

(%) (%) 

09.10 3 26 74 
10.07 3 26 74 
10.45 2.5 28 72 
11.30 3 26 74 
Mean 26.5 73.5 

Response  to N i t robenzene -d  5 of Honey  Bees  (Apis 

re la ted to out-of-plane de format ion  of the  benzene  r ing 
a t  397 and 176 cmm -1, Other  peaks  suppor t ed  specula t ion 
t h a t  it  was no t  the  v ibra t iona l  energy alone t h a t  inf luenced 
odor percept ion.  Ins tead ,  the  effects of ma t ch i n g  fre- 
quencies  3 on the  shape of the  molecular  b o u n d a ry  seemed 
to  influence VAN DER WAAL'S in te rac t ions  wi th  the  
receptor  surface to cause fine d i sc r imina t ion  be tween  
odors. 

Materials and methods. Nitrobenzene-d~ (tool. wt.  123, 
b.p. 208 ~ m.p.  6 ~ Ecr ~ 1.5498, pu r i t y  99%) should be even 
more  s table  t h a n  n i t robenzene  to free radical  or ionizat ion 
react ions.  Bo th  liquids, as pu rchased  s, con ta ined  normal  
t races  of impur i t ies  t h a t  colored the  fa int  yellow. 
Ch ro ma t o g rap h y  on a charcoal  co lumn and  dis t i l la t ion 
did no t  r emove  all the  color. 

W h e n  n i t robenzene  was coa ted  be tween  salt  or poly- 
e thy lene  pla tes  and IR-ab s o rp t i o n  measured  wi th  
Beckman  IR-8  and  IR-11 spec t ropho tomete r s ,  t he  ex- 
pec ted  peaks were found. Ni t robenzene-d  5 had  di f ferent  
peaks :  1111588, s1514, 51362, s1340, w1298, w1073, w870, 
111843, w812, w715, and m651. In  addi t ion,  the  peaks a t  
3080, 701, and 395 cm -1 were missing, and even those  
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Table II. Response's of honey bees to either 1% nitrobenzene vs. Nujol Table III. Responses of honey bees to 1% nitrobenzene vs. 1% 
or 1% nitrobenzene-d 6 vs. Nujol when conditioned to 1% nitrobenzene nitrobenzene-d 5 when conditioned to 1% nitrobenzene 

Time test Time for 50 bees Bees responding Bees responding Time test Time for 50 bees Bees responding Bees responding 
began (h) to land (min) to nitrobenzene to nitrobenzene- began (h) to land (min) to nitrobenzene to nitrobenzene- 

(%) ' d~ (%) (%) d5 (%) 

09.52 5.5 68 09.04 4.5 54 46 
10.26 5 56 09.55 4.5 52 48 
11.15 6 70 10.50 5 46 54 
11.52 5.5 64 11.34 5 42 58 
13.24 6.5 62 13.02 3.5 54 46 
14.10 4 62 13.41 4.5 54 46 
14.51 4 48 14.30 5 56 44 
15.34 5.5 66 15.11 8.5 46 54 
Mean 62 62 Mean 51 " 49 

peaks  assignable to  - N O  2 were shif ted by  interact ions .  
Thus,  aside f rom some s imi lar i ty  in the  peaks  assigned to  
-NO~ s t re tch ing  near  1525 and 1350 cm -1, the  spec t ra  of 
n i t robenzene  and n i t robenzene-d  s have  no peaks  in 
common;  

A b ioassay  t h a t  utilizes honey  bees, Apis melli]era L. 7, 
was employed.  Bees were condi t ioned  for 6 h to associate 
the  odor of 1 ~o chemical  in mineral  oil wi th  the  avai labi l i ty  
of 30% sucrose solution. Test  scents  were p u t  onto  fi l ter  
pape r  in each of 6 beakers  5 cm below the  a roma  por ts  of 
a t e s t  a rena  t h a t  ro t a t ed  at  1/3 rpm.  A meta l  screen was 
placed over  each por t  and changed af ter  a bee had  landed 
to reduce the  p robab i l i ty  t h a t  bee odor influenced the  
select ion of an a roma por t  by  the  bees s. The results  of a t  
least  4 tes ts  (50 visi ts  per  test) were used to calculate a 
pooled chi square  value which  de t e rmined  the  s ta t is t ica l  
s ignificance of-our results.  

Results. W h e n  bees were al lowed to choose be tween  1% 
n i t robenzene  and  1% benza ldehyde ,  bo th  odors descr ibed a 
as ' b i t t e r  a lmond ' ,  the  results  (Table I) showed conclusively 
t h a t  bees d is t inguished be tween  these  2 similar  compounds  
wi th  73.5% of the  bees respond ing  to benza ldehyde  
(P  < 0.01). 

W h e n  bees were condi t ioned  to n i t robenzene  and were 
al lowed to  choose be tween  n i t robenzene  vs. control  or 
n i t robenzene-ds  vs. control ,  the  higher  number s  of bees 
vis i t ing scented  beakers  (Table II) were highly  s ignif icant  
( P  < 0.01), Al though  n i t robenzene  vapor  can be poisonous 
to  some animals  and  benza ldehyde  is somet imes  used as a 
bee repellent ,  t he  condi t ioned  bees did use t he  a romas  to 
f ind sugar solution. The minu tes  elapsed in each tes t  
before 50 bees landed did no t  indicate  any  delay in 
response  to  the  deu te ra t ed  c o m p o u n d  as compared  wi th  
the  undeu te ra ted .  Thus,  bees condi t ioned  to  n i t robenzene  
r e sponded  ident ical ly  to b o t h  isotopic analogs. 

In  a more  cri t ical  compar ison  the  bees chose be tween  
3 beakers  t h a t  con ta ined  1% n i t robenzene  and 3 t h a t  
con ta ined  1% n i t robenzene-d  5. The resul ts  fu r the r  
suppor t  the  con ten t ion  t h a t  condi t ioned  bees did no t  
d is t inguish  n i t robenzene  f rom n i t robenzene-d  5 (Table I f  I). 

Discussion. Presen t  indica t ions  are t h a t  the receptor  
cells for olfact ion in honey  bees, like those in melon flies 
and ants ,  do no t  allow the  insect  to d is t inguish isotopic 
analogs of cer ta in  odorous chemicals.  Such f indings 
a u g m e n t  o the r  resul ts  based  on odor  differences in 
enan tomers  9 to  suppor t  a concep t  t h a t  electronic s t ruc tu re  
and force fields are involved in odor discr iminat ion.  

Zusammen/assung. Honigbienen,  Apis melli/era L., 
wurden  dressiert ,  Zuckers i rup an Stellen zu sammeln  die 
mi t  Ni t robenzol  mark ie r t  waren.  W e n n  Ni t robenzol  oder  
Nitrobenzol-d~ zur Auswahl  s tanden,  k o n n t en  die Bienen 
n ich t  zwischen diesen Analogen unterscheiden.  Dieses 
Ergebnis  s t i m m t  init  der  ~be r l egung  iiberein, dass  die 
Chemorezep to rmechan i smen  mi t  E l e k t r o n e n m u s t e r n  oder  
-effekten zusammenh/ ingen  und n ich t  auf Oszillations- 
und Rota t ions f requenz ,  D i p o l m o m e n t  oder  anderen  
Masseneffekten an Molekiilen beruhen.  
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P l a s m a  P r e - a - l i p o p r o t e i n s  i n  E t h i o n i n e  I n d u c e d  F a t t y  L i v e r  i n  R a t s  

I t  is well known  t h a t  e th ionine  interferes  wi th  t he  
syn thes i s  of fl-, pre-fl- and ~-l ipoprotein in the  l iver l-a. 
No effect  of e th ionine  on pre-e- l ipoprote in ,  however ,  has  
been repor ted ,  i n  the  p resen t  communica t i on  a very  
specific effect  on pre-e- l ipopro te in  syn thes i s  in the  l iver 
by  e th ionine  t r e a t m e n t  is repor ted.  

Female  ra t s  of Wis ta r  s train,  hav ing  a mean  weight  of 
200 g, were used. All ra t s  were fed on a diet  rich in carbo-  
h y d ra t e s  for 24 h toge ther  wi th  dr inking wa te r  enr iched 
wi th  20% D-glucose. The animals  were t hen  fas ted for 
24 h and given e th ionine  inject ions i.p., 4 in ject ions  of 
50 mg each 2. The fas t ing  control  ra ts  received 0.9% NaC1 


