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Die Aktivit~t ~ der Cholesterin-7a-Hydroxyiase der Rattenleber nach Hypophysektomie und nach Substitution mit Hypophysenhormonen 

Normaltiere b Hypophysektomierte Tiere o 

Vehikel HHE PRL GH ACTH TSH PMS CG 

Mfinnlich 5,5 -4- 1,1 0 a 6,5 -b 1,5 4,2 ~ 1,4 0 0 0 0 0 

Weiblich 5,3 4- 1,0 0 7,1 4- 1,3 5,1 ~2 1,8 

~Hydroxylierungsrate 5 r bezogen auf 100 nag Leber, gittelwerte 4- Standardabweiehung, 3 Inkubationen je Tier. ~8 Tiere ftir jedes Ge- 
sehlecht. ~'4 Tiere ffir jedes Geschleeht. ar < 1,0. 

R e a k t i o n  d u r c h  E i n g a b e  de r  Mikrosomensuspens ion ,  
B e e n d i g u n g  n a c h  60 m i n  (37 ~ d u r c h  Zusa tz  yon  0,6 ml  
~ , thano l -Ace ton  (1:1,  v /v) .  Der  E i n d a m p f r i i c k s t a n d  v o n  
0,2 ml  des n a c h  Zen t r i f uga t i on  e r h a l t e n e n  l J b e r s t a n d e s  
wurde  auf  Kiese lge l -G-P la t t en  (Sch ich td icke  250 ~m) 
a u f g e t r e n n t  (Sys tem Benzol -_~thylac~ta t  7:13,  v /v) .  
Aus den  E rgebn i s s en  der  Sc in t i l l a t ionszXhlung  v o n  eluier-  
t e rn  S u b s t r a t  u n d  e lu i e r t em R e a k t i o n s p r o d u k t  wurde  die 
H y d r o x y l i e r u n g s r a t e  r (s. Ref.  5) be rechne t .  

Ergebnisse und Diskussion. N a c h  H y p o p h y s e k t o m i e  
s i n k t  die A k t i v i t ~ t  der  Cho le s t e r in -7~-Hydroxy la se  bei  
m~innlichen wie bei  we ib l i chen  Tie ren  auf  W e r t e  u n t e r h a l b  
de r  Nachweisgrenze  (r < 1,0) ab. Auf  e ine B e h a n d l u n g  
sp rechen  n u r  die Tiere an, die e n t w e d e r  H H E  oder  P R L  
e rh ie l t en  (v611ige Nor m a l i s i e r ung  de r  Aktivit~it) .  I m  
i ibr igen  h a t t e n  die H o r m o n b e h a n d l u n g e n  in a l ien F~illen 
die e r w a r t e t e n  biologischeI1 Ef fek te  (Detai ls  h ie rzu  s. 
Ref.6). 

Mi t  dieser  A r b e i t  i s t  e r s tma l ig  eine W i r k u n g  v o n  P R L  
auf  die Akt ivi t~i t  der  Choles ter in-7  e - H y d r o x y l a s e  kons t a -  
t ie r t .  N i m m t  m a n  den  ki i rz l ich e r h o b e n e n  B e f u n d  7 e iner  
Be te i l igung  yon  P R L  a n  de r  R~gula t ion  der  Akt ivi t~i t  yon  
E n z y m e n  des S t e ro idhormons to f fwechse l s  h inzu ,  so 
k 6 n n t e  in  diesen F a k t e n  eine A n t w o r t  au f  die in  l e tz te r  
Zei t  w iede rho l t  gestel l fe  F rage  8, 9 n a c h  der  F u n k t i o n  der  

h e p a t i s c h e n  R e z e p t o r e n  fiir P R L  liegen, de ren  Syn these  
u n t e r  h o r m o n a l e r  Kont ro l l e  s teh t ,  so u n t e r  der  yon  P R L  
se lbs t  1~ so auch  u n t e r  der  yon  T h y r o x i n  9. Besonde re  
B e a c h t u n g  v e r d i e n t  vo r  a l lem der  l e tz te re  Befund ,  sei t  
m a n  weiss, dass  die Schi lddr i ise  in  die h o r m o n a l e  Regula -  
t ion  der  Cholester in-7 ~ -Hydroxy la se -Ak t iv i tX t  e ingre i f t  11. 
Ob u n d  wie sich in diesen Z u s a m m e n h a n g  die Rol le  der  
Glucoeor t icoide  2, ~ e ino rdnen  l~sst, i s t  v611ig often. Ki inf t i -  
ge U n t e r s u c h u n g e n  werden  m6gl icherweise  zwischen e iner  
h o r m o n a l e n  R e g u l a t i o n  der  B a s i s a k t i v i t ~ t  u n d  e iner  
h o r m o n a l e n  R e g u l a t i o n  ihres  c i r cad ianen  R h y t h m u s  zu 
d i f ferenzieren  h a b e n .  
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The Role of Zinc in the Act ivat ion of the E n z y m e  Cellulase in T e r m i t e s  

F. T..AxBuSHAMA 1 and  M. A. KAMBAL 

Zoology Department, University o[ Khartoum, P.O. Box 321, Khartoum (Sudan), 7 July 1975. 

Summary. Chemica l  ana lys i s  h a d  revea led  all excep t iona l ly  h i g h  a m o u n t  of zinc in t he  worke r  bodies  of t e rmi tes .  
F u r t h e r  i nves t i ga t i on  of t he  d iges t ion  of cellulose in v i t ro  d e m o n s t r a t e d  t h a t  zinc func t ions  as a c t i v a t o r  of t he  e n z y m e  
cellulase. 

Ana lys i s  of t h e  inorgan ic  c o n s t i t u e n t s  of t h e  w6rker  
bodies  of t he  t e r m i t e  Microtermes tragardhi (Sjostedt) ,  
us ing  a q u a r t z - p r i s m  s p e c t r o g r a p h  t y p e  NCII -28  and  a 
b inocu la r  p ro j ec to r  t y p e  DCII-1 ,  revea led  an  excep t iona l ly  
h i g h  a m o u n t  of zinc:  Th i s  r eached  3% of t he  a shed  we igh t  
a n d  0 .01% of t he  d r y  we igh t  of each  worker .  However ,  t h e  
c o n c e n t r a t i o n  of zinc in t he  t e r m i t e  ne s t  soi l  a n d  in t he  
sugar  cane  d r y  s tems,  on  wh ich  t he  t e r m i t e s  were feeding 
p r o v e d  to  be m u c h  lower. I t  was  0.003% of t he  a shed  
nes t  soil a n d  0 .002% of t h e  d r y  ne s t  soil b y  weight .  The  
sugar  cane  s t ems  on ly  c o n t a i n e d  t races  of zinc. Th i s  
i nd i ca t ed  t h a t  worker  t e r m i t e s  ac t ive ly  a c c u m u l a t e d  zinc 
in t h e i r  bodies.  . 

Such  a p h e n o m e n o n  a n d  i ts  f unc t iona l  s igni f icance  ha s  
n o t  been  r epo r t ed  in insects .  I n  h ighe r  animals ,  however ,  

t h e  roIe of zinc in t h e  a c t i v a t i o n  of e n z y m e s  was d e m o n -  
s t r a t e d  on  severa l  occas ions:  The  a m o u n t  of zinc in t h e  
p r o s t a t e  g land  of t he  r a t  was  s h o w n  to  increase  d u r i n g  
i n f ancy  to  r each  10 t imes  t he  a m o u n t  found  in a n y  o t h e r  
t i ssue  of the  ra t .  This  was  r e l a t ed  to  t he  increase  in t h e  
a c t i v i t y  of t he  e n z y m e  carbonic  a n h y d r a s e  2-~. The  pres-  
ence of h igh  c o n c e n t r a t i o n  of zinc was also r epo r t ed  in 
t he  p r o s t a t e  g l a n d  of t he  ox a n d  marl  5. Yeas t -a l coho l  
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dehydrogenase was shown to be ac t iva ted  by  zinc 6, and 
e x p e r i m e n t s  carr ied out  on the  up take  of zinc by  av ian  
eggs suggested t h a t  zinc migh t  be a specific ac t iva to r  of 
several  enzymes 7. The  enzyme uricase was also repor ted  
to conta in  0.130/0 of zinc s. 

In  termites  which basical ly l ive on cellulose material ,  
the  enzyme cellulase is of major  impor tance  in digestion. 
This enzyme is synthesized by  higher  termites ,  like M. 
tragardhi, bu t  is produced by  microorganismic symbionts  
l iving in the  a l imen ta ry  sys tem in pr imi t ive  termites .  

The  role of zinc in the  digestion of cellulose was thus  
invest igated,  tes t ing  the  effect of zinc on the  ac t iv i ty  of 
cellulase in vi tro.  

Material and methods. The cellulase solution was pre- 
pared by  dissolving 100 mg (2 E.U.) of the  enzyme in 
100 ml  of phospha te  buffer  (pH 6). Cellulose (Wha tman  
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Activation of cellulase at 3 different concentrations, by zinc ions, in 
vitro. @, 0.1% cellulase; �9 0.2% cellulase; A, 0.3% cellulase. 

pure grade powder) was used as the  substrate.  100 mg  of 
the  substrate  were placed in each of 9 digestion tubes  and 
9 ml  of  the  enzyme prepara t ion  were added to each of the  
tubes.  The digestion mix tu re  in one tube  was made up to 
10 ml  by  adding distilled water ,  while i ml  of zinc sulphate  
solution, of different  concent ra t ion  was added, respect ively,  
to each of the  o ther  8 tubes. 

The digestion mix tures  were incubated  at  37 ~ (C.T.) 
for 48 h and then  centr i fuged for 15 min  to sediment  
undigested cellulose. The superna tan ts  were p ipe t ted  into 
separate  tes t  tubes. Al iquotes  (1 ml) of these solutions 
were used for the  quan t i t a t i ve  de te rmina t ion  of the  glu- 
cose resul t ing f rom the  enzymat ic  hydrolysis  of the  cel- 
lulose. The  me thod  adopted  was based on tha t  of CLARK 9 
The amoun t  of glucose produced has been taken  as a 
measure of the  ra te  of the  ac t iv i ty  of the  enzyme.  

The above exper iment  was repeated using higher  con- 
centra t ions  of cellulase: 0.2 and 0.3% (w/v) in phospha te  
buffer. 

Results and discussion. The mean  results of 8 replicates 
are summar ized  in the  Figure.  These demons t ra te  t h a t  
the  amoun t  of glucose produced at  different  concentra-  
t ions of the  enzyme was near ly  doubled when 0.25 M 
zinc sulphate  ( =  1.6345 mg of zinc per  ml  of the  digest ion 
mixture)  was added. 

The peak  of the  ac t iva t ion  of the  enzyme  was reached 
after  the  addi t ion of 0.5 M zinc sulphate.  Higher  con- 
centrat ions of zinc sulphate,  l~owever, resulted in a grad- 
ual  drop in the  amoun t  of glucose produced.  This 
reached a level where t h e  ac t iv i ty  of the  enzyme  was no 
longer affected by  the  addi t ion of more zinc ions. 

In  conclusion, i t  seems most  probable  t h a t  zinc, which 
occurs a t  an appreciable amoun t  in the  t e rmi te  body,  
functions as ac t iva to r  of the  enzyme cellulase. 
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C y t o g e n e t i c  O b s e r v a t i o n s  i n  Cerat i t is  capi ta ta  t 
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Summary. The 2n = 10 + X X / X Y  complement  of G. capitata includes 3 pairs of metacent r ic  and 2 pairs of submeta-  
centric autosomes;  the  X and Y chromosomes are acrocentrics.  The  sex chromosomes do no t  pair  somat ica l ly  dur ing 
mi to t ic  prophase, and, using the  C-banding technique,  band more extens ive ly  than  tile autosomes.  Male meiosis m a y  
be achiasmate ;  there  is no leptotene,  zygotene or diplotene. 

The  Medi ter ranean frui t  fly, Geratitis capitata (Family  
Tephri t idae) ,  is a pest  of par t icu la r  economic impor tance  
to  commercia l  growers of soft  fruits, in m a n y  parts, of the  
world. Females  hab i tua l ly  deposi t  the i r  eggs in hea l thy  
fruit, and, when the  larvae emerge about  8 days later, 
t hey  begin to feed and bur row into the  pulp of the  hos t  
causing considerable damage.  Different  eradicat ion mea- 
sures are cons tan t ly  being explored to a l leviate  the  prob-  
lem bu t  as ye t  re la t ive ly  l i t t le  research has been con- 
ducted  on genet ical  control  methods  which involve 

various forms of chromosome translocation, inversion 
hybridity and systems of meiotic drive. All essential 
prerequisite in this type of work is a thorough under- 
standing of the normal chromosome complement and 
how the various components behave during mitosis and 
meiosis. This paper presents a brief outline of these 
aspects. 

i Material kindly supplied by Dr. D. A. LINDQUIST, I.A.E.A./FAO 
Vienna, Austria. 


