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Means of surface tension (in dynes/100 era) of the cell types of differentiating CNS of the chick 

EXPERIENTIA 27/2 

Parts Days 
of CNS 6 8 10 12 14 16 18 20 23 25 Mean 

Fore-brain 59.9973 60.0618 61.3503 55.9748 58.1292 58.4760 
Mid-brain 60.9498 60.7350 58.0310 57.1399 55.2452 55.0652 
Hind-brain 60.1883 60.7071 49.9640 48.8573 47.1043 46.1492 
Spinal cord 58.6016 59.6205 54.2214 49.8238 48.8318 45.0713 
Mean 59.9345 60.2811 55.8916 52.9489 52.3276 51,1904 

56.4060 47.8957 44.3364 44.5629 54.7190 
53,6894 48.2660 43.1723 41.4299 53.3724 
46.1342 45.7957 43.7233 41.2209 48.7844 
44.6550 42.2970 42.0962 39.4816 48.4700 
50.2211 46.0636 43.3321 41.6738 51.3364 

For comparison of parts means, c.d. at 5%, 1.4808. 

t h e  p rogress  of d i f f e r en t i a t i on  t h e  vMue  of surface  t en s i on  
becomes  decreased.  

T h o u g h  a p p a r e n t l y  t h e  va r i ous  p a r t s  of t he  d i f fe ren-  
t i a t i n g  CNS of  ch ick  do  n o t  show iden t i ca l  r e l a t i onsh ip s  
so I a r  as  t h e  sur face  t e n s i o n  of cell t y p e s  a re  conce rned ,  
i t  m a y  be  o b s e r v e d  f r o m  t h e  T a b l e  t h a t  t h e  va lues  of t h e  
sur face  t en s ion  of t h e  cell t y p e s  of t h e  fore- a n d  m i d - b r a i n  
a n d  those  of t he  h i n d - b r a i n  a n d  t h e  sp ina l  co rd  a re  v e r y  
m u c h  s t a t i s t i c a l l y  s imilar ,  as  t hose  vMues  a re  a lways  less 
t h a n  t h e  c.d. va lues  a t  5 %  level.  Thus ,  wh i l e  t h e  va lues  
for  t h e  fore- a n d  m i d - b r a i n  are  qu i t e  d i f f e ren t  f rom those  
of t h e  h i n d - b r a i n  a n d  t he  sp ina l  cord,  as  e v i d e n t  f rom t h e  
c o m p a r i s o n  of p a r t s  a t  5 %  Ievel,  t h e  va lues  of t h e  f i r s t  
two  p a r t s  of t h e  c e n t r a l  n e r v o u s  sys tem,  viz. fore-  a n d  
m i d - b r a i n ,  are  s imi l a r  whi le  t h e  va lues  of t h e  h i n d - b r a i n  
a n d  t h o s e  of t he  sp ina l  cord  a re  also alike.  Th i s  p h e n o m e n o n  
fits well  w i t h  t he  fac t  t h a t  t h e  a n t e r i o r  p a r t  of t h e  p r i m i t i v e  
s t r e a k  gives rise to  t he  fo re -b ra in  whi le  t h e  pos t e r io r  p a r t  
of t he  s t r e a k  gives r ise to  t h e  sp ina l  co rd  ; m i d - b r a i n  comes  
f rom t h e . a n t e r i o r  ha l f  of t he  m i d d l e  piece of t he  p r i m i t i v e  
s t r e a k  whi le  t he  h i n d - b r a i n  is t h e  o u t c o m e  f rom t h e  
pos t e r io r  p o r t i o n  of t h e  m i d d l e  piece. Thus ,  d u r i n g  ind iv id -  

ua t ion ,  t h e  d i f f e r en t i a t i ng  cells d i s t r i b u t e d  in  t h e  an t e ro -  
pos t e r i o r  d i rec t ion  of t h e  p r i m i t i v e  s t r e a k  m a i n t a i n  t h e  
or ig ina l  p a t t e r n  of t h e  g r a d i e n t  p r o p e r t y .  

T h e  e s t i m a t e d  regress ion l ines  for  t h e  d a t a  were cal- 
cu la t ed .  T h e  re su l t s  i n d i c a t e d  s ign i f i can t  l i nea r  decrease  
of t h e  sur face  t e n s i o n  as  a f u n c t i o n  of t h e  inc reas ing  age  
of t h e  embryo .  C o m p u t a t i o n  of t h e  co r re l a t ion  coeff ic ient  
(r) of  t he  d a t a  showed  a per fec t  n e g a t i v e  co r r e l a t i on  in  
each  case. F ina l ly ,  t h e  s igni f icance  of r was  e s t i m a t e d  b y  
t - tes t .  The  a p p a r e n t  n e g a t i v e  co r re l a t ion  was  found  t o  be  
real  ( p <  0.01) a n d  was v e r y  s t r o n g  s ince 80% of t h e  
t o t a l  v a r i a n c e  is due  to  regress ion.  

ZusammenJassung. E s  wird  gezeigt ,  dass  die Oberfl~i- 
c h e n s p a n n u n g  y o n  N e u r o b l a s t e n  s ich  m i t  z n n e h m e n d e r  
Di f fe renz ie rung  ~tndert.  E s  k a n n  e in  k r a n i o k a u d a l e r  E n t -  
w i c k l u n g s g r a d i e n t  nachgewiesen  werden .  

S. MAJI, iN. DAS a n d  A. B o s e  

Zoology Department, Kalyani University, 
Kalyani (Nadia, W.B., India), lO March 1970. 

Fever  in the M o n k e y  P r o d u c e d  b y  the Direct  Act ion  o f  P y r o g e n  o n  t h e  H y p o t h a l a m u s  ~ 

The  s u b h u m a n  p r i m a t e  is genera l ly  less r e spons ive  
t h a n  t h e  h u m a n  to  bac t e r i a l  py rogens  a d m i n i s t e r e d  b y  
t h e  sy s t emic  rou t e  2. F o r  example ,  t h e  e n d o t o x i n  of 
Salmonella typhosa or Escherichia coli i n j ec t ed  i.v. in  
doses as h i g h  as 10-12 m g  pe r  kg p roduces  l i t t l e  if a n y  
febr i le  response  in t h e  m o n k e y  unless  t he  a n i m a l  is 
r e s t r a i n e d  a n d  covered  w i t h  a b l a n k e t  3. 

I n  t he  r a b b i t  a n d  cat ,  c e r t a i n  regions  of the  b r a i n - s t e m  
are  k n o w n  to  be  sens i t ive  to  t he  presence  of a bac t e r i a l  
p y r o g e n  4,~. I n  fact ,  t h e  local  in j ec t ion  of a n  e n d o t o x i n  
or l eukoey t ic  py rogen  evokes  a py rex ic  response,  t he  
m a g n i t u d e  a n d  l a t e n c y  of w h i c h  depends  upon  t he  
p r o x i m i t y  of the  in j ec t ion  to  t h e  a n t e r i o r  h y p o t h a l a m i c ,  
p re -op t i c  region.  I n  t he  p r e s e n t  expe r i m en t s ,  we h a v e  
found  t h a t  d i f f e ren t  e n d o t o x i n s  in j ec ted  local ly  in  t h e  
ros t r a t  h y p o t h a l a m u s  of t h e  m o n k e y  are  able  to  p r oduce  
a d o s e - d e p e n d e n t  fever,  v a s o c o n s t r i c t i o n  a n d  sh iver ing .  

NIateriats and methods. Mate rhesus  monkeys ,  we igh ing  
5.0-6.5 k g  were a c c l i m a t e d  to  special  r e s t r a i n i n g  cha i r s  
a n d  m a i n t a i n e d  a t  a r oom t e m p e r a t u r e  3f 23-25°C.  
U n d e r  r ig id  asep t ic  p recau t ions ,  a n  a r r a y  of micro-  
i n j e c t i o n  c a n n u l a e  guides  was  i m p l a n t e d  s t e r eo t ax ica l ly  
in  e a c h  monkey ,  a cco rd ing  to  surg ica l  p r o c e d u r e s  de-  
sc r ibed  p rev ious ly  ~. Seven  to  10 days  were a l lowed for  
r e c o v e r y  f rom surgery .  D u r i n g  a n  e x p e r i m e n t ,  b o d y  
t e m p e r a t u r e  was  m o n i t o r e d  c o n t i n u o u s l y  e i t h e r  f rom a 
t h e r m i s t o r  b e a d  i m p l a n t e d  a g a i n s t  t h e  s ag i t t a l  s inus,  a 
p r o b e  i n se r t ed  w i t h i n  t h e  colon,  or  b o t h .  

A con t ro l  so lu t ion  or  a n  e n d o t o x i n  was  in j ec t ed  in to  
b r a i n  t i s sue  in  a v o l u m e  of 0 .8-1.2 [zl a t  a d e p t h  of 

6--10 m m  b e n e a t h  t he  c a n n u l a  guide tube .  Shigella dysen- 
teriae ( type  SH 16), Salmonella typhosa ( type  643) a n d  
Escherichia coli ( type  ~V3110) were  g rown to  a concen-  
t r a t i o n  of 2-5  X109 o rgan i sms  pe r  m l  a n d  t h e n  ki l led 
b y  to luene  bubb l ing .  The  cells were t h e n  s e p a r a t e d  b y  
cen t r i fuga t ion ,  w a s h e d  a n d  r e - suspended  in an  e q u i v a l e n t  
v o l u m e  of 0.90//0 pyrogen- f ree  sal ine.  Suspens ions  for 
mic ro - in j ec t ion  of t h e  cell bodies  were p r e p a r e d  in 
pyrogen- f ree  0 .9% sal ine  in d i lu t ions  r a n g i n g  f rom 1 :2  
to  1 : 1000. 

Results and discussion. W h e n  a n  e n d o t o x i n  was micro-  
i n j ec t ed  in to  t he  a n t e r i o r  h y p o t h a l a m u s  or p re -op t i c  
area,  a long- las t ing  fever  was  p r o d u c e d  w h i c h  was  
a c c o m p a n i e d  by  i n t e r m i t t e n t  sh iver ing ,  p i loe rec t ion  a n d  
a d r a w i n g  up  of t h e  l i m b s  cha rac t e r i s t i c  of hudd l ing .  
T h e  F i g u r e  i l lu s t r a t e s  t h e  py rex i c  responses  of t h r e e  
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Grant No. GB 7906. We are indebted to P. CURZON for his valuable 
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the pyrogens. 
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unanes the t ized  monkeys  fol lowing micro- in jec t ion  of 
Shigella dysenteriae or Salmonella lyphosa into specific 
sites wi th in  the  hypo tha l amus  and o the r  bra in-s tem 
structures .  Shigella given  in the  dorsomedia l  hypo tha la -  
nms  (DMH) caused a prolonged fever  af ter  a la tency  of 
a l i t t le  over  an hour .  However ,  when  Salmonella was 
micro- in jec ted  di rec t ly  in to  the  anter ior  hypo tha l amus  
(AH), the  la tency  of the  febrile response was somewhat  
shm-ter and the  ra te  of the  rise in t empe ra tu r e  appeared  
to be more rapid. Shigella dysenteriae given in the  pre- 
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Changes in colonic temperature of 3 unanesthetized rhesus umnkeys 
in response to injections at zero hour of 1.2 [xl of bacterial pyrogen 
in a 1:2 dilution. Top: S. dysenteriae was injected into the dorso- 
medial nucleus of the hypothalamus (DMH) and the fields of Forel 
(FF). MiddIe: S. typhosa micro-injected in the anterior hypothalamus 
(AH) and mesencephalic reticular formation (MRF). Bottom: 
S. dysenterlae micro-injected into the pre-optic area (POA) and 
dorsomedial nucleus of the thalamus (DMT). 

optic  area  (POA) produced a fever of s imilar  la tency 
and slope. 

I f  these endotox ins  were micro- in jec ted  in ana tomica l  
sites o the r  t h a n  the  rostral  por t ion  of the  hypo tha lamus ,  
there  were no s ignif icant  changes in the  t e m p e r a t u r e  of 
the monkeys.  These insensi t ive regions include the  fields 
of Forel  (FF),  the  mesencephal ic  re t icular  fo rmat ion  
(MRF) and the  dorsomedia l  tha lamus  (DMT). Moreover,  
t achyphy lax i s  to repea ted  micro- inject ions  of any  of the  
endotoxins  was no t  observed.  Escheriehia coli was micro- 
injected 16 t imes  into the  anter ior  hypo tha l amus  of 1 
monkey  at  in terva ls  of 48-96 h over  a per iod of 34 days.  
The  features of the  pyrex ic  response on the  last day  
were v i r tua l ly  ident ical  to those of the  first. 

These results show t h a t  cells wi th in  the  rostral  hy-  
po tha lamus  of the  m o n k e y  are  sensi t ive to  a t  least  3 
different  types  of g r am-nega t ive  bacter ia .  In  the  rhesus 
monkey,  an unknown pro tec t ive  mechan ism apparen t ly  
exists wi thin  blood tissue which p r e v e n t s  pyrex ia  f rom 
developing in response to the  bac ter ia  present  systemic-  
ally. When  0.8 ml of undi lu ted  Salmonella typhosa in a 
dose of 109 organisms per  ml  was g iven  in our  monkeys  
int ravenously ,  the t empera tu re  var ied  l i t t le .  Ye t  a 
mechanism does exis t  in the  h y p o t h a l a m u s  of this  species 
for media t ing  a fever  due  to a bacter ia ,  since as l i t t le  as 
1000 organisms injected in to  the  an te r ior  h y p o t h a l a m u s  
evoked pyrexia.  A l though  the  cel lular  mechan isms  which 
t r igger  and sustain the  fever  wi th  all of i ts sequelae are 
not  at  present  unders tood,  i t  would appear  t h a t  a pyrogen  
m a y  act  d i rec t ly  e i ther  on the  cell membranes  of the  
hypo tha lamic  neurons  or  indi rec t ly  by releasing a neuro- 
t r ansmi t t e r  substance 8. 

Zusammen/assung. Eine  dosisabhitngige Ste igerung der  
K6rpe r t empera tu r  wurde  erzielt ,  wenn  Pyrogen-Sub-  
s tanzen aus versch iedenen  g ram-nega t iven  Bakter ien-  
s t ihnmen s te reotakt i sch  in den H y p o t h a l a m u s  nicht  nar- 
kot is ier ter  Affen inj iz ier t  wurden.  
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P h e r o m o n e  and Terp e ne  Attract ion  in the Bark  

W e  repor t  the  f irs t  evidence t h a t  Ips lypographus L. 
(Coleoptera:  Scolytidae) is s t rongly  a t t r ac t ed  to both  
cer ta in  te rpenes  and a pheromone  produced by  the  male  
beetle.  Ips typographus is the  most  des t ruc t ive  bark  
beet le  in the  ex tens ive  Norway  spruce (Picea excelsa 
Link.) forests in Europe  and Asia. The  a t t rac t ion  seen 
in our  field s tudies is s imilar  to  the  o l fac tory  mechan ism 
which  has been in tens ive ly  s tudied in several  Nor th  
Amer ican  scolytids,  cer ta in  of which are  a l ready  being 
exper imen ta l ly  man ipu la t ed  wi th  terpenes  and syn- 
thesized pheromones1,  2. Therefore,  fur ther  s tudy  is 
indica ted  of possible control  of I. typographus by such 
m e a n s .  

Beetle  lps typographus L. 

Earl ier ,  male-produced pheromones  were found in 
des t ruc t ive  Ips spp. on pines in Nor th  Amer ica  a and in 
I. acuminatus Gyll. on pine in Norway  4. MERKER 5, 
CHARARAS ~, ADLUNG~ et al. have  s tudied effects of hos t  
volat i les  on I.  typographus wi thou t  re la t ion to a phero-  
mone.  

The  present  s tudy  was made in 100-year-old spruce 
forests near  T~ebofi, Bohemia  and Hronec,  Slovakia ,  
in May and J u n e  1970. We  separa ted  and in t roduced  
ma tu re  males and females  to  sections of spruce logs 
70 cm long placed in plast ic-screened cages, 50 x 5 0  × 
80 cm. As controls we used na tu ra l ly  invaded  log sect ions 
2 days  af ter  a t tack,  and un invaded  logs. The  cages were  


