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Calc ium ci t rate  in an insect 

The onthecae  of all  I ' r ay iug  Mant ids  so far examined  con ta in  slnall  r ec tangu la r  c rys ta l s  adher ing  
to or embedded  in t im prote in  nlenabranes of which the ootheca  is formed. The c rys ta l s  o r ig ina te  
ill a large g land  located in the be l ly  wall  of t i le seventh  ven t ra l  s t e rn i t e  or sub-geni ta l  plate,  and  are 
added  to the  secret ions  from the  col leter ial  g lands  at  the t i m e  of laying.  The purpose  of this  n(,te 
is to descr ibe the  chemica l  na tu re  of the crystals ,  each of which is con ta ined  in a pro te in  envelope 
of compl i ca t ed  s t ruc ture .  

Under  the microscope t i le  c rys ta l s  w i th in  tile ven t ra l  body-wal l  g land appear  iden t i ca l  with 
those f(mnd in t i le  oothecae.  They  v a r y  in size l int  average  d imens i (ms  are 5 ~. 3 ;< I p, and when 
al lowed to set t le  ou at s l ide they  appea r  r ec t angu la r  and s t rong ly  b i re f r ingent  wi th  the  opt ic  ax i s  
a t  abou t  45" to the edge of the  crystals .  Solne t imes  the  c rys ta l s  have  c leaved para l le l  to the  hmg 
edge and these th in  p la tes  lie on tl~eir sides. In this  view they  are t rapez i form and are l ) i refr ingent  
with the opt ic  ax i s  in a p lane  para l le l  to the  long edges of the crystal .  J u s t  before laying,  the g land 
is packed  full, i.e. there  is a vo lume  of several  cubic  mm of crystals .  \ \ : i th in  the gland a few c rys ta l s  
of anl , t l ler  subs tauce  were observed,  h a x ' i n g  lie 1,irefringence DAld a more ehmga ted  forll/ .  

By X-rays  and  infra-red the  c rys ta l s  have  been ident i f ied  as ca lc ium ci t ra te .  Igy reac t ion  of 
ca lc ium chlor ide  and sodium c i t r a t e  insoluble  c i t ra tes  were ob ta ined  t h a t  had a va r i e ty  of s t ruc tu res  
accord ing  to X-ray  and infra-red tests.  The ca lc ium c i t r a t e  iden t ica l  with the c rys ta l s  in the  insect  
was formed wheu 15o II1[ O. t *11 calc iuln  chlor ide  was mixed  with Ioo illl o. t :11 s o d i u I u  c i t r a t e  and 
al lowed to s t and  in a ta l l  cyl inder ,  whereupon the ca lc ium c i t r a t e  slowly prec ip i t a ted .  This  p r ec ip i t a t e  
was washed,  dr ied in air, and tile ra te  of de hyd ra t i on  followed over  l'2()r. Changes in the vapour  
pressure  occurred at  weigh ts  cor responding  to the h e x a h v d r a t e  and the t e t r ahyd ra t e ,  while hea t ing  
a t  i o o ' C  gave  an a p p r o x i m a t e l y  anhydrous  product .  "l'i~ree types  of X ray powder  d iagranl  were 
o b t a i n e d  cor responding  to the  hexahydra t e ,  t e t r a h y d r a t e  a l ia  t i le  anhydrons  form as jus t  detined. 
On the  bas i s  of the i r  X- ray  d i a g ra m  and infra-red absorp t ion  the  c rys ta l s  produced bv the  Mant is  
were ident i f ied  as the  h e x a h y d r a t e .  

Sexeral  t h ings  are n o t e w o r t h y  concern ing  lhcse  crystals .  They  are formed wi th in  protoph~smic 
l l l en l l i r anes .  They  show t h a t  a biological  nlechal l iS l / l  exis ts  for a very grea t  COllCelltr21tiol/ ()f c i t r a t e  
as calciunl  c i t ra te .  These special  devices  suggest  t h a t  the c i t r a t e  p lays  an i m p o r t a n t  pa r t  in the 
t r ans fo rma t ion  of the col le ter ia l  g land  pro te in  into ti le h ighly  cha rac te r i s t i c  ri/>bon-like e lements  
of the  ootheca.  In mos t  respects  the Mant i s  ootheca  differs lna rked ly  from the be t te r  known  cockr(~ach 
ootheca;  bu t  we n lay  recal l  t h a t  the left  col le ter ia l  gland in the cockroach cou ta ins  the s t ruc tu r a l  
p ro te in  of the ootl loca and large q u a n t i t i e s  of calciuin oxa la te  1. The funct ion of th i s  ca lc ium oxa la t e  
iS unk l loWU suppress ion of ca lc ium ions is one poss ib i l i ty .  111 cont ras t ,  t i le  Mant i s  shows no oxa la te  
(or citrate} c rys ta l s  wi th in  the  col le ter ia l  ghmds, l int  cMcium c i t r a t e  is added  from a sepa ra te  g land  
dur ing  p roduc t ion  of the  ootheca.  

l~. D. [ 'AREER 
l)¢pl, o/ Biomolecular Nlruclure, U*~iversity o~ Leeds (t'2J~gland) K. ~1. RUDALI~ 

1 e.g., P. ]]RUNET, Quart. J. micr. 5"ci., 93 (1~152) 47. 
Received April 4th, 1~155 


