
15.4. 1971 Speeialia 391 

Table II. Osmolarity (depression of the freezing point /x °C) in the hemolymph of larvae of about the same size 6 days after the last molt 

No. of observations Mean value of /x °C 4- sT Level of significance 

Normal animals 
One frontal connective cut (2 days before) 
Both frontal connectives cut (2 days before) 
Both frontal connectives cut (3 days before) 

35 0.66 4- 0.014 } p > 0.05 ) 
21 0.60 i 0.033 
35 0.75 4- 0.017 } p < o . o o l  #<0.001 
12 0.86 4- 0.043 } p < 0.01 

Temperature 28 4- 0.5 °C; about 100 % RH. 

b o t h  of t h e  f r o n t a l  connec t ive s  a s ign i f i can t ly  (p < 0.001) 
h ighe r  depress ion  of the  f reez ing  p o i n t  t h a n  in n o r m a l  
a n i m a l s  is to  be  obse rved .  Th i s  o p e r a t i o n  ha s  t h e  s ame  
effec t  as t h e  r e m o v a l  of t h e  e n t i r e  f r on t a l  gangl ion .  3 d a y s  
a f t e r  c u t t i n g  b o t h  t h e  f r o n t a l  connec t ives ,  t h e  depress ion  
of t h e  f reezing p o i n t  c o n t i n u e d  to  increase .  I t  is signifi-  
c a n t l y  h i g h e r  t h a n  t h a t  a f t e r  2 days  (p < 0 . 0 1 ) .  T h e  
di f ference in osmot ic  p ressure  of t he  h e m o l y m p h  b e t w e e n  
n o r m a l  a n i m a l s  a n d  those  w i t h  cu t  f r o n t a l  connec t ive s  
days  a f t e r  o p e r a t i o n  a m o u n t s  to  2.4 a t m o s p h e r e .  

T h e  inc reas ing  depress ion  of t h e  f reezing p o i n t  cor- 
r e sponds  to a decrease  in h e m o l y m p h  vo lume.  3 days  
a f t e r  c u t t i n g  b o t h  t h e  f r on t a l  connec t ives ,  i t  is a l r e ady  
d i f f icu l t  to  ge t  s amp l e s  of b lood ;  l a t e r  on  i t  is qu i t e  
imposs ib le :  no  b lood  can  be  w i t h d r a w n  f rom t h e  f resh  
wounds .  

These  r e su l t s  show t h a t  s t a r v i n g  a n i m a l s  lose m u c h  
w a t e r  w h e n  t h e  f r o n t a l  gang l ion  is r e m o v e d  or  b o t h  t h e  
f r o n t a l  connec t ive s  are  cut .  T h e  loss in  b o d y  w e i g h t  is 
as large  as w i t h  dead  l a r v a e  u n d e r  the  same  condi t ions .  
T h e  a n i m a l s  w i t h  i n t a c t  c o n n e c t i o n  b e t w e e n  t he  f r on t a l  
gang l ion  a n d  t h e  t r i t o c e r e b r u m  can  reduce  th i s  w a t e r  
loss. A d iu re t i c  fac to r  is loca ted  in t he  neu r os ec r e to ry  
cen t res  of t he  pa r s  i n t e r ce reb ra l i s  T-9. I t  is poss ible  t h a t  
t he  f ron ta l  gang l ion  rece iv ing  impul ses  f rom osmorecep-  

to rs  exe r t s  a n  i n h i b i t o r y  in f luence  u p o n  these  neuro-  
s ec re to ry  cent res .  C u t t i n g  t he  c o n n e c t i v e s  resu l t s  in  a 
loss of i n h i b i t i o n  a n d  c o n s e q u e n t l y  in  a n  inc reas ing  re lease  
of t h e  d iu re t i c  f ac to r  f rom t h e  b ra in .  

Zusammen[assung. Der  G e w i e h t s v e r l u s t  be i  f ron ta l -  
g a n g l i o n e k t o m i e r t e n  S c h a b e n  i n n e r h a l b  v o n  2 4 h  im 
E x s i k k a t o r  i s t  wesen t l i ch  gr6sser  als de r j en ige  bei  schein-  
ope r i e r t en  Tieren .  E r  e r re i ch t  Wer t e ,  wie sic be i  t o t e n  
T ie ren  au f t r e t en .  Der  Gewich t sve r l u s t  i s t  m i t  e ine r  signi-  
f i k a n t e n  Z u n a h m e  de r  G e f r i e r p u n k t s e r n i e d r i g u n g  in de r  
H i i m o l y m p h e  v e r b u n d e n .  D u r c h t r e n n u n g  b e i d e r  F r o n -  
t a l k o n n e k t i v e  h a t  d iese lbe  W i r k u n g  wie G a n g l i o n e k t o m i c .  
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T h e  R e s i s t a n c e  of in s i tu  P e r f u s e d  L y m p h  T r u n k s  

D u r i n g  ac t ive  or  pass ive  m o v e m e n t s  of a h i n d l i m b ,  
t h e  p ressure  in  i t s  l y m p h a t i c s  increases  1 W h e n  t h e  f low 
Of l y m p h  is s u b s t a n t i a l l y  inc reased  b y  p la smapheres i s ,  
pe r inodaI  o e d e m a  deve lops  ~. T he  two  p h e n o m e n a  pre-  
s u m a b l y  h a v e  a c o m m o n  cause  : o b s t r u c t i o n  to  t h e  l y m p h  
f low b y  t h e  l y m p h  nodes .  To  see w h e t h e r  t h e  nodes  
r ea l ly  o b s t r u c t  t h e  flow, we s tud ied  t h e  r e l a t i o n  o b t a i n i n g  
b e t w e e n  f low a n d  p ressu re  before  a n d  b e h i n d  t h e  nodes  
in t h e  l y m p h a t i c  sys tem.  

Dogs  of e i t h e r  sex, we igh ing  14-20 kg, were a n a e s t h e -  
t i zed  w i t h  chloralose.  I n  a g roup  of 20 dogs  t he  t h o r a c i c  
d u c t  t h r o u g h  t h e  i n t e s t i n a l  l y m p h a t i c  t r u n k ,  a n d  in one  
of 27 a n i m a l s  t h e  l y m p h  nodes  in va r i ous  b o d y  regions,  
t h r o u g h  t h e i r  a f f e r en t  l y m p h  vessels,  were  pe r fused  in 
si tu.  T h e  p o l y e t h y l e n e  c a n n u l a  for pe r fus ion  of t h e  
t h o r a c i c  d u c t  was  i n se r t ed  t h r o u g h  a 5 cm long  c e n t r a l  
s t u m p  of t he  i n t e s t i n a l  l y m p h a t i c  t r u n k .  F o r  r eco rd ing  
pressure ,  a l a t e r a l  b r a n c h  of t h e  i n t e s t i n a l  l y m p h  t r u n k  
a n d  t h e  c e n t r a l  s t u m p  of t h e  lef t  ce rv ica l  l y m p h a t i c  
t r u n k  were  c a n n u l a t e d .  A f ine  d o u b l e - b a r r e l l e d  poly-  
e t h y l e n e  c a n n u l a  was  i n t r o d u c e d  i n to  a n  a f f e r en t  l ym-  
p h a t i c  to  w i t h i n  5 -10  m m  of t he  l y m p h  n o d e ;  one  b a r r e l  
was  used for per fus ion ,  t h e  o t h e r  for  p ressure  recording.  
A Schwarze r  t r a n s d u c e r  a n d  p o l y g r a p h  (Phys iosc r ip t )  

and L y m p h  N o d e s  to F l o w  

were  used.  W e  pe r fused  t h e  t ho rac i c  d u c t  w i t h  a 1 :1  
m i x t u r e  of dog  p l a s m a  a n d  phys io logica l  sal ine ( H a r v a r d  
Pe r i s t a l t i c  P u m p :  Model  500-1200),  and  t he  l y m p h  
nodes  w i t h  phys io log ica l  sal ine a lone  ( H a r v a r d  C o m p a c t  
I n fus ion  P u m p :  Model  No. 975). The  per fus ion  f lu id  was  
s t a i n e d  w i t h  E v a n s '  b lue  to  d e t e c t  poss ible  r u p t u r e s .  
Pe r fu s ion  was  s t a r t e d  w i t h  2.5 m l / m i n  for  l y m p h  t r u n k s ,  
a n d  m o s t l y  0.005 m l / m i n  for  l y m p h  nodes ,  a n d  d o u b l e d  
e v e r y  2 rain.  Thorac i c  d u c t  pe r fus ion  r e a c h e d  va lues  
occas iona l ly  exceed ing  20 ml /min ,  a n d  t h a t  of t h e  l y m p h  
node  0.1-0.3 ml /min .  

I n  t he  m a t h e m a t i c a l  t r e a t m e n t  of f low (F) a n d  pres-  
sure  (P) we proceeded  f rom t h e  e q u a t i o n  P = b (F)-  
where  F = per fus ion  r a t e  a n d  P = p ressu re  i n c r e m e n t  
(be longing  to  F) a b o v e  base l ine  for  t h o r a c i c  d u c t  per-  
fusion,  or  F = pe r fus ion  r a t e  less F 1 a n d  P = pressure  
less P1 for  l y m p h  node  pe r fus ion ;  P l  is t h e  p ressure  
be long ing  to  t h e  lowes t  v a l u e  of pe r fus ion  r a t e  F 1. 
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Exponent  a was found to fluctuate about 1, wherefore 
single parameter  straight lines were fitted to the P and 
F values. The b regression coefficients were averaged for 
each site of measurement and compared by analysis of 
variance using weighted average with the sum of squares 
as weights. The dimension of the regression coefficients 
equals that  of the resistance expressed as mmHg/ml/min.  
The resistance of the thoracic duct to flow was calculated 
as the difference between the regression coefficients for 
the intestinal lymphatic t runk and for the cervical 
lymphatic trunk. Transection of the lymphatic  efferent 
to the lymph node during perfusion was not followed by 
a fall in pressure in the afferent lymphatic,  proving tha t  
it is the node which resists the flow: the resistance of 
the lymph node equals its regression coefficient. 

The regression coefficient for the intestinal lymphatic 
t runk differed significantly from tha t  for the cervical 
lymphatic trunk, and both differed from ~ (p < 0.01) 
(Table). The resistance of the thoracic duct was 0.233 
mmHg]ml/min.  

Site of measurement Regression coefficient 
(mmHg/ml/min) 

Intestinal lymph trunk 0.401 ~ 0.063 (7) " 
Left cervical lymph trunk 0.167 =1= 0.044 (13) 
Submandibular lymph node 51.4 .~ 8.1 (7) 
Mediastinal lymph node 152 :t~ 114 (3) 
Periportal lymph node 113 i 30 (6) 
Popliteallymph node 34.7 ~ 3.9 (11} 

Arithmetic mean and S.E.; number of dogs in parenthesis. 

il 
+ , J i i 

i i t i i 

0.011 0.071 O.O'~Z 0.087, 0.161 0.315 ml/min 
In situ perfused popliteal lymph node: flow-to-pressure curve. 
~: transection of the efferent lymphatic was not followed by a fall 
in pressure; i): interruption of perfusion reduced pressure to zero. 

The resistance of the lymph node was roughly 100 
times that  of the thoracic duct (Table). Transection of 
the afferent lymphatic or interruption of perfusion 
reduced pressure to zero (Figure). No rupture of a per- 
fused lymphatic was seen. When lymph nodes were per- 
fused with 0.1-0.3 ml/min of fluid, the flow-to-pressure 
curve deflected towards the flow axis; that  is, the 
resistance of the lymph nodes fell, as has already been 
observed by other workers ~. 

Lymph flow so copious as to exceed the transport  
capacity of the lymphatic  t runk is hardly conceivable 
in the organism; the less so as the lymph trunks are 
capable of transporting 10-20 mI/min,  i.e. 2-3 times the 
tdtal amount  of the capillary filtrate (0.25% of the 
cardiac output) 4,5. 

From this it seems to follow tha t  functional (dynamic) 
insufficiency of the lymph circulation~ develops not in 
the lymphatic trunk, but  before it 7.8. The extent  to 
which lymph nodes obstruct lymph flow depends on the 
rate of flow: nodale resistance remains the same as long 
as the afferent lymphatic flow does not exceed 0.1-0.3 ml/  
min. The great resistance of lymph nodes to flow might 
explain the substantial increase in the pressure within 
the lymphatics in the leg during active or passive move- 
ment  and why perinodal oedema develops when lymph 
flow substantially increases. 

Rdsumd. Les ganglions lymphatiques perfus6s sur place 
r6sistent ~ l '6Ifvation du d6bit lymphat ique;  cette r6sis- 
tance peut  favoriser le d6v61oppement de l'oed~me local. 
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E v i d e n c e  of  P h a g o s t i r n u l a n t s  i n  C o t t o n  L e a v e s  E l i c i t i n g  Feeding of Spodoptera littoralis Bois 

The cotton leaf worm Spodoptera littoralis Bois is poly- 
phagous, but  i t  prefers some of its hosts to the others. 
Studies on the feeding and growth of the insect on 27 
species of host plants belonging to 16 families x show 
that  8 were refused, 5 were eaten to some extent  and 
14 were normally accepted and fully supported growth. 
Of the favorable host plants, cotton (Gossypium barba- 
dense L.) is heavily at tacked by the larvae. The results 
also confirmed tha t  the acceptance by the larvae of the 
host plants is due probably to chemicM rather than 
purely physical factors and hence chemical senses must 
be involved in the host plant finding. 

Histological and behavioural  studies show tha t  the 
larvae bear chemoreceptors on the mouth  parts. Fol- 
lowing techniques of successive amputat ion of different 
parts confirm that  the olfactory receptors are located 
on the antennae and maxillary palps, while the gustatory 
receptors are mainly localized on the labrum epipharynx. 
Successive amputat ion of the antennal and maxillary 
palpal segments exerted no effect on the discriminative 
abil i ty of the larvae towards non-olfactory compounds, 
like sugars and salts. The operated larvae were able to 
accept sucrose and reject ammonium chloride like normal 
individuals when they were allowed to drink drops of 


