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The ea r thworms  used were Eisenia /oetida, isolated 
f rom known  locat ions and  ma in t a ined  in the  l abora to ry  
for a t  least  2 years,  and  Dendrobaena veneta collected 
f rom the  wild. The worms  were cul tured in a pea t -cha lk  
mix tu re  (100:1), in pe t r i  dishes and  ma in t a ined  at  15 ~ 
Graf ts  were made  be tween  cl i tel late worms  of s imilar  age 
(120 days) and  size (60 mm).  The worms  were anaes-  
the t i zed  for 5 rain in 70/0 e thanol  in e a r t h w o r m  saline and 
graf ts  cut  f rom the  dorsal  b o d y  wall (3 • 2 mm) wi th  fine 

Summary of graft combination and statistical analysis 

Donor Host Hyperacute rejection (%) Z ~ 

ET -+ EU 53 
EU -~ EU 39 

EU -+ ET 55 
ET -~ ET 35 

ET -+ ET 35 
EU -+ EU 20 

ET -~ EU 53 
EU -+ ET 55 

EU Autograft 20 
EU ---->- EU 39 

ET Autograft 24 
ET -+ ET 35 

EU Autograft 20 
ET -+ EU 53 

ET Autograft 24 
EU -+ EU 55 

EU Autograft 20 
DV -+ EU 52 

ET Autograft 24 
DV -+ ET 50 

EU -+ EU 
Same population 

5 day interval between grafts 
1st set graft 29 
2nd set graft 50 

8 day interval between grafts 
1st set graft 28 
2rid set graft 75 

4.3796- 

7.7815 b 

0.2556 

0.3070 

3.8788, 

1.5568 

10.2546 b 

9.5085"0 

7.2180"o 

4.0614 b 

21,5666 

4.4979 

scissors. The graf t  bed of t he  hos t  was no t  s w ab b ed  ou t  to  
r emove  excess coelomic fluid, the  graf t  was placed in th is  
ma in ta in ing  its original  pos ter ior  an te r ior  o r ien ta t ion  a f te r  
some t r i m m i n g  if necessary  to allow for a good fit. No 
sutures  were used to hold  the  graf t  in place. E a c h  opera-  
t ion  was carr ied out  whi ls t  the  an imal  was laid on a cold 
p la te  ma in t a ined  at  2 ~ The worms  were t h e n  t rans fe r red  
to  indiv idual  pe t r i  dishes  conta in ing  d a m p  fi l ter  paper .  
The expe r imen ta l  mater ia l  was observed at  2 hour ly  
in tervals  for t he  first  6 h, af ter  which  t ime  t h e y  were 
mois tened  again, t h e y  were  t h e n  observed at  24 hour ly  
intervals .  Graf ts  were made  be tween  the  donor - rec ip ien t  
combina t ions  shown in the  Table  which also shows the  
percen tage  of hype racu t e  re jec t ions  for each combina t ion .  
Autogra f t s  showed a hype racu t e  reject ion ra te  of a b o u t  
20% and  as there  should be full compat ib i l i ty ,  th is  ra te  
p robab ly  represents  a t rue  base  level for technica l  failure. 
The hype racu te  re jec t ion  ra te  for p r i m a r y  al lograft  and  
xenogra f t  combina t ions  is in all cases cons iderably  grea te r  
and  Z 2 analysis  shows the  differences to  be s ignif icant  a t  
0.05% level. W i t h  second set  graf ts  the re  was mark ed  hy-  
pe racu te  re ject ion when  the  t ime  in te rva l  be tween  first  and  
second graf t  was 5 and  8 days.  Publ i shed  work  suggests  
th is  t ime  in te rva l  be tween  f irs t  and  second graf ts  pro-  
duces t he  grea tes t  accelerated re jec t ion  of second graf ts  4. 

I t  seems likely t hen  t h a t  th is  excess of hype racu t e  
re ject ions  seen in a l lograf ts  and  xenogra f t s  does ref lect  
t he  incompa t ib i l i t y  of donor  and  recipient .  Graf t  
re ject ion wi th in  24 h in such combina t ions  can no longer 
be ascribed solely to  technica l  failure, and  the  under ly ing  
mechanisms ,  w h e t h e r  cellular or humoral ,  deserve 
fu r the r  s tudy .  

Zusammen/assung.  Das P h ~ n o m e n  der  h y p e r a k u t e n  
T ran s p l an t a t -A b s t o s s u n g  ( innerhalb  von  24 h) wurde  bei 
I n v e r t e b r a t e n  un te rsuch t .  Diese rasche Abs tossungs-  
reak t ion  wird  s ignif ikant  hgufiger  bei  Allo- oder  Xeno-  
als bei A u t o t r a n s p l a n t a t i o n e n  beobach te t .  Dies spr ich t  
fiir das Vorl iegen einer Inkompat ibi l i t~t tsreakt ion.  

M. PARRY 5 

Department o/ Biology and Geology, Polytechnic o~ 
North London, Holloway, London N 7  8 D B  
(England), 73 August  797d. 

E U, Eisenia/oetida unicolor; ET, Eisenia ]oe tida typica; DV, Dendro- 
baena veneta. �9 0.05 > p > 0.01. b 0.01 > p > 0.001. ~ Special thanks to Dr. A. TERRY for her help. 

T h e  Inf luence  of Cycl ic  N u c l e o t i d e s  ( c - A M P  and c - G M P )  on the  N i t r o u s  Blue  T e t r a z o l i u m  
R e d u c t i o n  b y  H u m a n  P o l y m o r p h o n u c l e a r  L e u c o c y t e s  

The pa r t i c ipa t ion  of Adenos ine  3 ' :5 ' -cycl ic  mono-  
p h o s p h a t e  (cyclic-AMP) in var ious  metabo l ic  processes  
accompan ing  phagocytos i s  of par t ic les  by  po lymorpho-  
nuclear  (PMN) leucocytes  is t he  subjec t  of con t rove r sy  
in recen t  l i t e ra ture  1-8. SCHELL-FREDERICK4, recen t ly  
r epo r t ed  t h a t  add i t ion  of cycl ic-AMP or re la ted  sub- 
s tances  does no t  influence the  glucose ox ida t ion  and CO2 
product ion ,  t he  two  basic processes  s t imu la t ed  b y  
par t ic le  ingest ion.  QUALITIONE et  al. ~ d e m o n s t r a t e d  an 
inhib i t ion  of hexose -monophospha t e  s h u n t  ac t iv i ty  
following admin i s t r a t ion  of cyclic-AMP, d ibu ty ry l  cyclic- 
A M P  and  caffeine. 

These con t r ad i c to ry  repor t s  p r o m p t e d  us to  inves t iga te  
t he  inf luence of cycl ic-AMP and  subs tances  k n o w n  to  

1 B. H. PARK, R. H. GOOD, N. P. BECK and B. B. DAVIS, Nature 
New Biol. 229, 27 (1971). 

2 V. MANGANULLO, W. n .  EVANS, T. P. STOSSEL, R. J. MASON and 
M. VAUGHA~, J. din. Invest. 50, 2741 (1971). 

a V. STOLe, Biochim. biophys. Acta 26d, 285 (1971). 
,t E. SCHELL-FREDERICK and J. VAN SANDE, J. reticuloend. Sou. 75, 

139 (1974). 
5 D. QUALITIONE, L. R. DE CHATEEET, C. ]~. IVfcCALL and M. R. 

COOPER, J. reticuloend. Soc. 11, 263 (1974). 
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Substance and amount No. of tests NBT reduction (A OD) 

Mean Range 

Dibutyryl cyclic-AMP (5 x lO s M) 
Cyclic-GMP (3 • 10 -3 M) 
Theophyllin (10 -~ M) 
Carbachol (10 -~ M) 
Endotoxin (20 ~) 
Ascorbie acid (5 x 10 .4 M) 
Methylene blue 0.22 X 10-aM 
Dibutyryl c-AMP + endotoxin a 
Dibutyryl c-AMP + ascorbic acid, 
Dibutyryl e-AMP + methylene blue ~ 
Theophyllin + endotoxin~ 

�9 17 0.01 0.00-0.07 
14 0.15 0.09-0.30 
25 --0.02 0.00-(--)0.06 

8 0.09 0.05-0.12 
30 0.18 0.13-0.24 
11 0.26 0.22-0.31 
16 0.32 0.26-0.37 
17 0.01 0.00-0.01 
11 0.01 0.00-0.02 
16 0.30 0.25-(--)0.33 
18 --0.02 0.00-(--)0.06 

The amount of each substance as when separately added. 

increase  i t s  i n t r ace l l u l a r  c o n c e n t r a t i o n  (such as theo-  
phyl l in)  on  t h e  n i t r ous  b lue  t e t r a z o l i u m  (NBT) r e d u c t i o n  
tes t .  

Accord ing  to  t h e  Y i n  Y a n g  hypo thes i s ,  cyc l ic -AMP and  
guanos ine  3' : 5 '-cyclic m o n o p h o s p h a t e  (cyclie-GMP),  
h a v e  a n t a g o n i s t i c  effects in  t h e  b id i r ec t iona l ly  con t ro l led  
sy s t ems  ~, w i t h  a c c u m u l a t i n g  ev idence  t h a t  th i s  is t r u e  
also for p h a g o c y t i z i n g  cells. W e  dec ided  to i n v e s t i g a t e  t he  
inf luence  of Cyc l ic -GMP on t he  N B T  r e d u c t i o n  in P M N  
leucocytes .  

Mater ia l  and methods. Samples  of 20 ml  of venous  b lood 
of h e a l t h y  y o u n g  med ica l  s t u d e n t s  were col lected in 
30 m l  d i sposab le  p la s t i c  t u b e s  c o n t a i n i n g  50 un i t s  of 
h e p a r i n  pe r  ml  (Organon) .  5 ml  of 6~o D e x t r a n  so lu t iou  
(F luka  A.G.) were a d d e d  to  each  t u b e  a n d  t h e  m i x t u r e  
was a l lowed to se t t le  for  1 h a t  r o o m  t e m p e r a t u r e .  

The  n e x t  s teps  were  as descr ibed  b y  BAEHNER a n d  
NATHANL w i t h  t h e  fol lowing modi f ica t ions .  To t h e  t e s t  
t u b e s  w i t h  0.1 m l  of leucocytes  suspens ion  ( a p p r o x i m a t e l y  
2 .5 •  leucocytes) ,  we added  i n s t e a d  of l a t ex  t h e  
fol lowing r eagen t s :  1. 20 y of E n d o t o x i n  (Ba l ipopoly-  
sacchar ide  W, Difco Det ro i t ) .  2. D i b u t y r y l  adenos ine  
3 ' :Y-cyc l i c  m o n o p h o s p h o r i c  acid (Sigma).  3. Guanos ine  
3' :  5 '-cyclic m o n o p h o s p h o r i c  acid (Sigma).  4. Theoph i l l i n  
(Sigma).  5. Ascorbic  acid. 6. Me thy l ene  blue  (MB). The  
a m o u n t s  of these  s u b s t a n c e s  were  s imi la r  to  those  used 
b y  o the r  i nves t i ga to r s  s t u d y i n g  o t h e r  l eucocy te  func t ions .  

I n  a d d i t i o n  to t he  p r e i n c u b a t i o n  w i t h  t he  subs t ances  
m e n t i o n e d ,  a n o t h e r  a d d i t i o n  was m a d e  as in  t he  c o m b i n a -  
t ions  l i s ted  in t he  resu l t s  (Table).  Af te r  a d d i t i o n  of 0.2 ml  
of 0.1% N B T  (Sigma),  t h e  m i x t u r e s  were i n c u b a t e d  
for 30 rain a t  37 ~ The  r e a c t i o n  was s t opped  b y  a d d i t i o n  
of 10 ml  0.5 N HC1 a n d  cent r i fuged .  T he  reduced  N B T  
(Formazan)  was e x t r a c t e d  once in 3 ml  py r id ine  (BDH)  
in a boi l ing  w a t e r  b a t h .  The  colour  i n t e n s i t y  of the  
py r id ine  was d e t e r m i n e d  b y  a s p e c t r o p h o t o m e t e r  
( U n i c a m  800). The  resu l t s  were expressed  as A OD of 
reduced  N B T  per  2.5 • 10 s cells pe r  30 ra in  ca lcu la ted  as 
t h e  d i f ference  in OD be t w een  s t i m u l a t e d  t u b e  a n d  a 
b lank) .  I f  t he  effect  of a t e s t ed  m a t e r i a l  was  d i m i n u t i o n  of 
A OD, t h e n  t he  di f ference was expressed  as a nega t i ve  
value .  

Results.  The  m e a n  va lues  of A OD of all e x p e r i m e n t s  are 
s u m m a r i z e d  in t he  Table .  I t  is clear t h a t  a d d i t i o n  of 
cyc l ic -AMP to t he  leucocyte  suspens ion  ha s  no  s t i m u l a t o r y  
effect  on t he  N B T  r e d u c t i o n  and  t he  ' s t i m u l a t i n g '  va lues  
are  nea r  t he  ' r e s t ing '  (very low A OD). The  i n h i b i t o r y  
effect  of cyc l i c -AMP is a c c e n t u a t e d  w h e n  cells are pre-  

i n c u b a t e d  w i t h  cyc l i c -AMP a n d  t h e n  e n d o t o x i n  or 
ascorbie  acid are  added.  The  A OD for e n d o t o x i n  falls f rom 
0.18 to 0.01, a n d  for ascorbic  acid f rom 0.26 to  0.01 
(t5 < 0.001). T h e o p h y l l i n  a d d e d  to l eucocy te  suspens ion  
lowers even  t he  r e s t ing  va lues  a n d  t h e  A OD becomes  
nega t ive .  The  same  effect  is seen w h e n  t h e  cells are pre-  
i n c u b a t e d  w i t h  t h e o p h y l l i n  a n d  t h e n  e n d o t o x i n  a d d e d  
(nega t ive  A OD). Cycl ic -GMP w h e n  added  to  a cell 
suspens ion  ac ts  as a s t i m u l a t o r  a n d  a A O D  of 0.15 is 
ca lcu la ted  w i t h o u t  s t a t i s t i ca l  s ign i f i can t  d i f ference f rom 
t h e  A OD o b t a i n e d  w h e n  e n d o t o x i n  is used as a s t i m u l a t o r  
(0.18). W h e n  leucocytes  are p r e - i n c u b a t e d  w i t h  cyclic- 
A M P  a n d  t h e n  M B  is added,  t he re  is no  s ign i f i can t  r educ-  
t i o n  in t he  A OD. 

Discussion.  Our  resu l t s  show clear ly  t h e  i n h i b i t o r y  
effect  of d i b u t y r y l  cyc l ic -AMP on t h e  N B T  r e d u c t i o n  b y  
h u m a n  p o l y m o r p h o n u c l e a r  leucocytes .  The  same  effect  
cha rac te r i zes  t h e o p h y l l i n  w h i c h  is k n o w n  to  increase  t he  
c o n c e n t r a t i o n  of cyc l ic -AMP b y  i n h i b i t i o n  of i t s  d ies terase .  

On t he  o t h e r  h a n d ,  cyc l ic -GMP increases  t he  r e d u c i n g  
ab i l i t y  of N B T  b y  h u m a n  leucocytes  as does c a r b a m y l -  
chol ine  (Carbachol) .  The  i n h i b i t o r y  effect  of cyc l i c -AMP 
on h e x o s e - m o n o p h o s p h a t e  s h u n t  was d e m o n s t r a t e d  b y  
QUALITIONE et  al.~. T h e y  found  t h a t  d i b u t y r y l  c -AMP 
depressed  t he  h e x o s e - m o n o p h o s p h a t e  s h u n t  a c t i v i t y  of 
reseing p h a g o c y t e s  by  20 %.  1 mll/I t h e o p h y l l i n  i n h i b i t s  t h e  
h e x o s e - m o n o p h o s p h a t e  s h u n t  b y  over  50%.  FLYZR a n d  
FINCH s found  t h a t  P G E ,  w h i c h  increases  t h e  i n t r a -  
cel lular  c o n t e n t  of cycl ic-AMP, impa i r s  glucose ox ida t i on  
a n d  N B T  r e d u c t i o n  in h u m a n  g ranu locy te s  du r ing  
phagocytos i s .  WEISSMANN et  al ."  d e m o n s t r a t e d  i n h i b i t i o n  
of lysosomal  e n z y m e  release f rom p o l y m o r p h o n u c l e a r  
leucocytes  du r ing  phagocy tos i s  in t h e  p resence  of 3":5 ' -  
cycl ic-AMP. SCH~LL-FR~DERmK a n d  VAN SANDE 4 r ecen t l y  
r epo r t ed  t h a t  t he  in t r ace l lu l a r  c o n c e n t r a t i o n s  of cyclic- 
A M P  change  l i t t le  d u r i n g  pbagocy tos i s  of l a t ex  par t ic les ,  
and  t h a t  t he re  is no  effect  of cyc l ic -AMP , d i b u t y r y l  
c -AMP and  re l a t ed  subs t ances  on glucose ox ida t ion ,  oxy-  
gen c o n s u m p t i o n  a n d  iodide o rgan i f i ca t ion  d u r i n g  phago-  
cytosis .  

6 j .  R. T. Nature, Lond. 246, 186 (1974). 
7 R. L. BASHNER and D. G. NATHAN, New Engl. J. Med. 278, 971 

(:968). 
8 R. H. FLYER and S. C. FINCH, J. retieuloend. Soc. 14, 325 (1973). 
9 G. WEISSMANNj P. DUKOR and R. B. ZURIER~ Nature New Biol. 

231, ]31 (1971). 
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I n  c o n t r a s t  w i t h  r ap i d l y  a c c u m u l a t i n g  c o n t r a d i c t o r y  
- reports  conce rn ing  t h e  ac t ion  of cyc l ic -AMP on phago-  
cyt ic  events ,  t he re  are p rac t i ca l ly  no  r epo r t s  a b o u t  t he  
inf luence  of i t s  c o u n t e r p a r t n e r  cycl ic-GMP. 

O t h e r  p a r a m e t e r s  of p h a g o c y t i c  a c t i v i t y  are k n o w n  to 
be  in f luenced  b y  cycl ic-GMP. ESTENSEN et  al. ~0 r epo r t ed  
r ecen t ly  t h a t  cyc l ic -GMP a n d  chol inergic  agen t s  enhance  
d e g r a n u l a t i o n  of P M N  a n d  increase  i ts  l euco tac t ic  ac t iv i ty .  
Cycl ic -AMP inh ib i t s  b o t h  leuco tax is  n a n d  deg ranu la -  
t i on  ~. These  a n t a g o n i s t i c  ac t iv i t i e s  of b o t h  nuc leo t ides  
were also c lear ly  d e m o n s t r a t e d  in our  sys tem.  T he  effect  
of MB (a k n o w n  s t i m u l a t o r  of hexose  m o n o p h o s p h a t e  
shun t )  in  increaMng t he  N B T  r e d u c t i o n  was p rev ious ly  
demonstratediS. It was further shown that ascorbic acid, 
another stimulator of hexose monophosphate shunt ~4, 
also increases the NBT reduction ability of PMN 15. 

10 R. D. ESTENSEN, H. R. HILL, P. G. QIJIE, N. HOOAN and N. D. 
GOLDBERG, Nature, Lond. 245, 459 (1973). 

n I. RIVKIN and E. M. BECKER, Fedn. Proe. 31, 657 (1972). 
12 G. WEISSMANN, R. B. ZURIER and S. HOFFSTEIN, Am. J. Path. 68, 

539 (1972). 
la j .  R. HUMBERT, G. P. GROSS, A. E. VATTER and W. E. HATHAWAY, 

J. Lab. clin. Med. 82, 20 (1973). 
L4 ~.  R. COOPER, C. E. McCALL and L. R. WE CHATELET, Infect. 

Immun. 3, 851 (1971). 
15 Z. SPIRER, in preparation. 

I n  th i s  i n v e s t i g a t i o n  i t  is shown  t h a t  w h e n  leucocytes  
are pre-  i n c u b a t e d  w i t h  cyc l ic -AMP a n d  t h e n  endo tox in ,  
ascorbic  acid or M B  are added,  t h e  s t i m u l a t i n g  effect  of 
e n d o t o x i n  a n d  ascorbic  acid is m a r k e d l y  reduced,  whi le  
t h a t  of M B  is unchanged .  Th i s  m i g h t  sugges t  t h a t  we are 
dea l ing  w i t h  d i f fe ren t  m e c h a n i s m s  of s t i m u l a t i o n  of N B T  
reduc t ion .  A l t h o u g h  our  conclus ions  were m a d e  in-  
direct ly ,  t h e y  s u p p o r t  t h e  p rev ious  suggest ions  ~ a b o u t  t h e  
inf luence  of cyclic nuc leo t ides  on  t he  i n t r ace l lu l a r  
m e c h a n i s m s  d u r i n g  phagocy to s i s  a n d  t he  a n t a g o n i s t i c  
ac t iv i t i e s  of cyc l ic -AMP a n d  cycl ic-GMP. 

Rdsumd. On a 6 tudi6  l ' in f luence  des nuc l6o t ides  
cycl iques  (AMP-cycl ique  e t  GMP-cycl ique)  sur  la r6duc-  
t i on  du  NBT.  L 'AMP-cyc l i que  a ins i  que  la t h6ophy l l i ne  
i n h i b e n t  ce t te  r6duct ion ,  t a n d i s  que  la GMP-cyc l ique  
l ' ac t ive .  La  p r 6 i n c u b a t i o n  de leucocytes  en pr6sence de 
l 'AMP-cyc t ique  a n n u l e  l ' a c t i v a t i o n  de la r 6duc t i on  p a r  
l ' ac ide  a scorb ique  ma i s  ne  l ' in f luence  pus  p a r  le b leu  de 
m6thy lgne .  On p e u t  en  conclure  que  dans  ce sys tgme,  
c o m m e  dans  les aut res ,  ces deux  nucl6ot ides  j o u e n t  u n  
r6Ie d ' a n t a g o n i s t e s .  

Z. SPIRER, V. ZAKUTH, A. GOLANDER 
a n d  N. BOGAIR 

Department o/ Pediatrics A and Immunological Unit, 
Tel-Aviv University Medical Center, Rockach-Hadassah 
Hospital, Tel-Aviv (Israel), 22 August 7974. 

Relative Oxygenase  Activi t ies  in Juveni le  H o r m o n e  Biosynthes i s  of Corpora  Allata of an 
African Locust  (Schistocerca gregaria) and A m e r i c a n  Cockroach (Periplaneta americana) 

All k n o w n  insec t  juven i l e  h o r m o n e s  con t a i n  a 10, t l -  
ox i rane  r i n g  in t he  sesqu i t e rpeno id  m o i e t y  of t he  mole-  
cule 1, and  i t  is be l ieved t h a t  th i s  r ing  is i n t r o d u c e d  a t  t he  
las t  e n z y m a t i c  s tep  in b iosyn thes i s  b y  m o n o - o x y g e n a t i o n  
of t he  co r re spond ing  sesqu i te rpeno id  olefinic es ter  s. I n  
th i s  r epo r t  we concern  ourselves  w i t h  t he  a c t i v i t y  of th i s  
t e r m i n a l  oxygenase  in co rpora  a l l a t a  of 2 insec t  species, as 
revea led  b y  t he  app l i ca t i on  of s h o r t - t e r m  in v i t r o  rad io-  
label led  a s say  procedures .  W o r k  in t h i s  l a b o r a t o r y  2 has  
shown  t h a t  w h e n  corpora  a l l a t a  are t a k e n  f rom adu l t  female  
Schistocerca gregaria, a d d i t i o n  of sesqu i te rpeno id  acid to  
t h e  m e d i u m  resu l t s  in a large increase  in t he  r a t e  of 
b iosyn thes i s  of juven i le  hormone ,  and  t h a t  t he  cor respond-  
ing olefinic es ter  is d e t e c t a b l e  w i t h i n  the  glands.  The  
k ine t ics  of i nco rpo ra t i on  of (methyl-14C) m e t h i o n i n e  and  
(C-2 SH) trans, trans-farnesenic acid in to  b o t h  the  olefinic 
es ter  (me thy l  fa rnesoate)  a n d  t he  10, 11 epoxy  es ter  
(C16JH) conf i rm t h a t  m e t h y l  f a rnesoa te  is t he  i m m e d i a t e  
p recurso r  of t h i s  juven i l e  h o r m o n e  in S. gregaria 8. Here  
we h a v e  c o m p a r e d  the  r a t e  of e p o x i d a t i o n  w i t h  t h e  in t r a -  
cel lular  a m o u n t  0 i  m e t h y l  f a rnesoa te  ove r  a wide r ange  of 
e p o x i d a t i o n  ra t e s  b y  u t i l iz ing  b o t h  t h e  n a t u r a I  v a r i a t i o n s  
in  t h e  b i o s y n t h e t i c  c a p a c i t y  of t h e  g lands  in repro-  
d u c t i v e l y  ac t ive  female  locusts  d u r i n g  t he  course of 
o v a r i a n  m a t u r a t i o n  (TOBE a n d  PRATT, in p r epa ra t i on )  
a n d  t he  effects of g raded  add i t i ons  of farnesenic  acid to  
t h e  i n c u b a t i o n  medium3.  Fo r  c o m p a r a t i v e  purposes ,  we 
h a v e  also e x a m i n e d  t he  r e l a t ionsh ip  wh ich  o b t a i n s  in  
co rpora  a l l a t a  of r ep r oduc t i ve l y  ac t ive  Periplaneta 
americana, whose  p r inc ipa l  juven i l e  h o r m o n e  has  also 
been  ident i f ied  as C16JH (PRATT, u n p u b l i s h e d  da ta )  ~. W e  
shal l  show t h a t  t he re  is a large dif ference in t he  obse rved  
oxygenase  a c t i v i t y  of t h e  g lands  f rom t h e  2 species a n d  t h a t  

in  t he  c a s e  of t he  locust ,  t he re  is no  ev idence  t h a t  th i s  is 
normal t : r  a r a t e - l i m i t i n g  s tep  in  juven i l e  h o r m o n e  bio-  
syn thes i s .  

3/Iethods. Anima l s  were rea red  as p rev ious ly  de- 
scr ibed ~,a; t he  female  locusts  e m p l o y e d  were of k n o w n  
age be tween  5 a n d  20 days  old, female  cockroaches  were 
of u n k n o w n  age t a k e n  a t  d i f fe ren t  i n t e rva l s  t h r o u g h o u t  
t he  ov ipos i t ion  cycle. The  p rocedures  for p r e p a r a t i o n  of 
rad io- labe l led  i n c u b a t i o n  media ,  i n c u b a t i o n  of t he  glands ,  
ex t rac t ion ,  s e p a r a t i o n  a n d  q u a n t i t a t i o n  of t he  p r o d u c t s  
b y  r ad io -TLC and  l iquid  sc in t i l l a t ion  s p e c t r o m e t r y  were 
iden t i ca l  to, or m i n o r  modi f i ca t ions  of, those  descr ibed  
elsewhere~, a. I n  m a n y  of t he  expe r imen t s ,  t i s sue  cu l tu re  
m e d i u m  199 (wi thou t  g lu tamine ,  b i c a r b o n a t e ;  w i t h  
H E P E S  buffer  20 mM,  p H  7.2) (Flow Cont ro l  L a b o r a -  
tor ies  Ltd.)  se rved  as t he  basis  of t he  rad io- labe l led  
i n c u b a t i o n  med ium.  L-meth ion ine  was a lways  p r e sen t  a t  a 
f ina l  c o n c e n t r a t i o n  of 0.29 m M  a n d  (methyl-14C) me th io -  
n ine  (Amersham-Sear le )  was  p r e sen t  a t  f ina l  specific 
r ad ioac t iv i t i e s  of 10.5 to 36.6 m C i / m m o l  in d i f fe rent  
expe r imen t s .  W h e n  presen t ,  (C-2 SH) trans, trans f a m e -  

1 C16j H: methyl, 10, ll-epoxy-3,7,11-trimethyl4rans, trans, 10R-2, 
6-dodecadienoate; C17JH: methyl 10, ll-epoxy-3, 7, 11-trimethyl- 
trans, trans, cis 10R, 11S-2,6-tridecadienoate; ClsJH: methyl 10, 
ll-epoxy-3,11-dimethyl-7-ethyl-trans, trans, cis 10R, llS-2,6-tri- 
decadienoate. 
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