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Summary.  Low ( 0 ~ 1 7 6  high (40~ ~ t e m p e r a t u r e s  to  which  two scales insects:  Saissetia co//eae (Walker) and 
Coccus hesperidum L. (Homopte ra :  Coccidae) were subjected,  before exposure  to  t he  encyr t id  Metaphycus aff. stanleyi 
(Compete), reduced  egg encapsula t ion  of the  paras i to id  in the  two  hosts.  Consequent Iy  the  mass rear ing  of M. aff. 
stanleyi was grea t ly  improved.  

Soft  scale insects  (Homopte ra :  Coccidae) are pes ts  a 
agains t  which  m a n y  biological control  pro jec ts  have  been 
directed.  Complete,  subs tan t i a l  or par t ia l  success in such 
projec ts  was a t t a ined  in m a n y  countries,  main ly  by  para-  
sitic H y m e n o p t e r a  ~. 

One of th ree  cr i ter ia  used in measur ing  the  sui tabi l i ty  
of an insect  paras i to id  to its insect  hos t  is the  incidence of 
paras i to id  egg encapsula t ion  ~. The capabi l i ty  of an in- 
digenous hos t  to  encapsula te  eggs of an alien paras i to id  
m a y  p r e v e n t  or de ta in  (according to  the  degree of en- 
capsulat ion)  e s t ab l i shmen t  of an in t roduced  paras i to id  in 
a new region. Encapsu la t ion  m a y  thus  adverse ly  affect  
the  efficacy of a paras i to id  as a biological control  agent .  
High  encapsu la t ion  ra tes  m a y  also cause difficulties in 
mass  p ropaga t ion  of paras i to ids  (i. e., the  b rown  soft  scale 
Coccus hesperidum L. and its paras i to ids  ~, ~). Many  hab i t -  
ual paras i to ids  of insects  have  evolved devices which  
enable  t h e m  to avoid the  haemocyt ic  react ions  of the i r  
usual hos t s  s. I n fo rma t ion  on reducing the  haemocy t i c  
react ion of an aphid  9, of Noctu id  caterpi i lars  ~0 and  beetle 
larvae 1~, by  changing diet  composi t ion,  selected chemicals  
or s ta rva t ion ,  respect ively,  is available. No sinfilar da t a  
on Coccids have  h i the r to  been  published.  

I repor t  here in  t h a t  ex t reme  t empera tu r e s  reduce egg 
encapsu la t ion  of a H y m e n o p t e r o u s  paras i to id  in two of 
its Coccid hosts ,  resul t ing in the  vas t ly  improved  mass  
rear ing of an i m p o r t a n t  na tu ra l  enemy.  

The endoparas i to id  Metaphycus aff. stanleyi (Compere) 
(Hymenop te r a :  Encyr t idae)  was in t roduced  into Israel  
f rom K e n y a  in early 197312 to control  the  Medi te r ranean  
black scale Saisselia oleae (Olivier), a pest: of ci trus and 
olive in Israel  a. The paras i to id  was mass  p ropaga ted  in 
our l abora to ry  on S. oleae. Very small  breedings  were 
ob ta ined  f rom the  hemispher ica l  scale Saisselia co//eae 
(W'alker), bu t  no paras i to ids  emerged f rom C. twsperidum. 

Encapsu la t ion  of the  paras i to id  eggs by  these two Coccids 
appeared  to be the  cause of the  unsuccessful  breedings  
(Table). 

De tached  po ta to  sprouts  were used for mass  rear ing 
the  hemispher ica l  scale, while squash  frui ts  and oleander  
p lan ts  served as hos t s  for the  b rown  sof t  scale. M.  a//. 
slanleyi, obta ined  f rom the  l abora to ry  breeding  on S. 
oleae, was used for all exper iments .  Scale hos ts  were sub- 
jec ted to ex t r eme  t e m p e r a t u r e s  (Table), immed ia t e ly  
exposed to paras i t iza t ion ,  and t h e n  kep t  at  28~ After  
7 days,  it  became possible to observe the  developing 
paras i to id  larvae, encapsu la ted  eggs, or b o t h  toge the r  
wi th in  a paras i t ized  scale. Only da t a  per ta in ing  to para-  
si t ized scales hos t ing  encapsu la ted  eggs (and therefore  
p reven t ing  normal  paras i to id  deve lopment )  are p resen ted  
in the  Table. 
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Effect of extreme temperatures on the egg encapsulation of Metaphycus aff. stanleyi in two of its Coccid hosts 

Plant host ScaIe host Treatment before Number of 
subjecting scale parasitized scales 
host to parasitoid 

Scales with 
encapsulated eggs and without 
developing parasitoid (%) 

Squash Coccus hesperidum None 115 
Coccus hesperidum 24 h, 4 ~ 40 
Coccus hesperidum 24 h, 0 ~ 50 
Coccus hcsperidum 48 h, 4 ~ 50 
Coccus hesperidum 48 h, 0 ~ 50 

Oleander Coccus hesperidum None 212 
Coccus hcsperidum I h, 48 ~ 50 
Coccus hesperidum 2 h, 46 ~ 65 

Squash Coccus hesperidum 24 h, 40 ~ 70 

Potato sprouts Saissetia co/lear None 442 
Saissetia co/feae 3 h, 46~ 380 
Saissetia coMeae 5 h, 46 ~ 196 
Saissetia co/lear 24 h, 40 ~ 100 
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E x t r e m e  low t e m p e r a t u r e s  reduced  encapsu l a t i on  in 
C. hesperidum rea red  on  squash ;  deve lop ing  pa ras i to ids  
were de tec ted  in 16 to 24% of t he  pa ras i t i zed  scales. 
H i g h  t e m p e r a t u r e s  h a d  a g rea te r  effect  on t h e  r educ t i on  
of encapsu l a t i on  ; thus ,  in C. hesperidum k e p t  on  d e t a c h e d  
o leander  leaves,  h e a t  r educed  t he  inc idence  of pa ra s i t i z ed  
scales h a v i n g  e n c a p s u l a t e d  eggs to less t h a n  50%,  con- 
s e q u e n t  upon  wh ich  a d u l t  pa ras i to ids  (males a n d  females) 
emerged.  Good resu l t s  of us ing  h igh  t e m p e r a t u r e s  were 
a t t a i n e d  w i t h  S. coffeae rea red  on  p o t a t o  sprouts ,  and  
w i t h  C. hesperidum r ea red  on  squash,  t he  overa l l  bes t  
t r e a t m e n t  be ing  40~ for 24 h before  exposure  to  pa ra -  
sitoids.  No e n c a p s u l a t e d  eggs were found  in e i t he r  of t he  
pa ras i t i zed  scale n y m p h s  sub jec ted  to th i s  t r e a t m e n t ,  
whi le  only  8.2% of t he  y o u n g  S. co/feat females  a n d  7.6% 
of the  y o u n g  C. hesperidum females  c o n t a i n e d  encapsu-  
l a ted  eggs t o g e t h e r  w i t h  deve lop ing  pa ras i to id  larvae.  
Only  28.5% of t he  ' r u b b e r '  s tage females  of S. co/feat and  

5.5% of the  ov ipos i t ing  females  of C. hesperidum escaped 
t he  pa ras i to id ' s  effect  b y  e n c a p s u l a t i n g  all t he  l a t t e r ' s  
eggs. 

The  h e a l t h  and  v igour  of the  h o s t  are a m o n g  several  
fac tors  which  af fec t  t he  occurrence  of a n  encapsu la t ion  
response  n,~a. The  e x t r e m e  t e m p e r a t u r e s ,  to  which  the  
b r o w n  soft  s c a b  a n d  t he  hemisphe r i ca l  scale were sub- 
j ec ted  before  exposure  to  paras i to ids ,  p r o b a b l y  reduced  
encapsu la t ion  by  weaken ing  t he  scale hos t s  b y  a ye t  
u n k n o w n  mechan i sm.  W e  are p r e s e n t l y  r ea r ing  C. hesperi- 
dum a n d  S. coffeae as hos ts  for va r ious  pa ras i to ids  em- 
p loyed  in c u r r e n t  biological  con t ro l  projec ts ,  a n d  the  
f ind ings  here in  r epo r t ed  are fac i l i t a t ing  t h e  mass  rear ing  
of these  paras i to ids .  A full  a c c o u n t  of th i s  and  re la ted  
work  will be  pub l i shed  elsewhere.  
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Stable Lipid Peroxidation Products in Human Skin: Detection, Ultraviolet Light-Induced Increase, 
Pathogenic Importance 
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Summary. P r o d u c t s  of l ipid pe r ox i da t i on  (malona ldehyde ,  Schiff-bases) were de t ec t ed  in h u m a n  skin. These  p roduc t s  
were increased  a f te r  UV- l igh t  exposi t ion,  on  chron ica l ly  sun-exposed  areas as well  as w i t h  a d v a n c i n g  age. MalonaI-  
dehyde  cross l inked ep ide rma l  g lucose -6 -phospha te -dehydrogenase  and  d imin i shed  the i r  ac t iv i ty .  

I t  is not clear  w h e t h e r  t he  d a m a g e  to h u m a n  skin 
caused  b y  i r r a d i a t i o n  w i t h  UV- l igh t  is effected m a i n l y  
b y  changes  in t he  nucleic  acids, or v ia  a l ab i l i za t ion  of t he  
cell m e m b r a n e s ,  p a r t i c u l a r l y  the  lysosomaI  m e m b r a n e s .  
As far  as t he  l a t t e r  aspec t  is concerned,  l ipid pe r ox i da t i on  
p rov ides  a sugges t ive  concep t ion  b y  means  of which  the  
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Pig. 1. Fluorescence spectrum of the chloroform/methanol extract 
of the human epidermis. A) non-irradiated abdominal epidermis; B} 
after irradiation with 10 MED of UV-light; C) after addition of ma- 
lonaldehyde. 200 mg of epidermis were homogenized in the presence 
of 2 mM of EDTA by means of the TP 18/2 Ultra Turrax (Jahnke & 
Kunkel, Stauffen im Breisgan). Fluorescence in arbitrary units. 

s u n b u r n ,  the  aging of t he  skin and  p r o b a b l y  a n u m b e r  of 
pa tho log ica l  condi t ions ,  such as pho tosens i t i za t ion  and  
l igh t  p r o v o c a t i o n  of skin  diseases,  can  be  explained.  
Af te r  i r r ad ia t ion  w i th  UV-l ight ,  free radicals  a p p e a r  in 
t he  skin 2 and  lysosomal  hydro la ses  are re leased< We 
were able  to  d e m o n s t r a t e  ill h u m a n  surface  lipids and  in 
~he skin,  the  f o r m a t i o n  of l ip id  peroxides  and  also of 
subs t ances  w h i c h  deve lop  in t h e  course of des t ruc t ive  
free rad ica l  r eac t ions  a n d  are pos i t ive  in  t he  t h i o b a r b i -  
tu r ic  acid tes t  (ma in ly  m a l o n a l d e h y d e ) a  6. Min imal  con- 
c e n t r a t i o n s  of these  p r o d u c t s  i n h i b i t  cell r e sp i ra t ion  v. 
B u t  because  of t he i r  h i g h  reac t iv i ty ,  these  p roduc t s  are 
di f f icul t  to  measure ,  and  i t  could  the re fore  only  ind i rec t ly  
be infer red  t h a t  physiological  doses of UV- l igh t  m a y  
cause h a r m f u l  l ipid pe rox ida t i on  in  t he  skin s. 

The  s tab le  f ina l  p r o d u c t s  of l ipid pe rox ida t i on  to be 
found  in the  i n t e rna l  organs  h a v e  been  t h o r o u g h l y  charac-  
te r ized  9. These  are, above  all, 1 -amino-3- imino-propenes  
(Schiff  base products )  wh ich  are fo rmed  b y  a r eac t ion  of 
m a l o n a l d e h y d e  w i t h  amino  groups  and  can  h a r d l y  be 
sp l i t  b y  enzymes.  These  Schiff base  p r o d u c t s  can  be  
ident i f ied  b y  m e a n s  of t h e i r  t yp i ca l  spectroscopic  da ta .  
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