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loca ted  a t  t he  m e t a c a r p a l  level  of the  hos t  r egenera te .  Thus ,  
in  t he  two  species of urode le  used in these  e x p e r i m e n t s  
t he  n a t u r e  of morphogenes i s  of the  accessory  b l a s t e m a t a  
was  d i r ec t l y  co r re l a t ed  w i t h  t h e i r  loca t ion  a long  t he  
p rox imo-d i s t a l  axis  of the  h o s t  r egenera te .  I t  is conc luded  

t h a t  t h e  stimulus for  t h e  a c c u m u l a t i o n  of t h e  b l a s t e m a  
cells of t h e  accessory  regenera tes ,  as  d i s t i n c t  f r o m  t h e i r  
morphogeneti¢ i nduc t ion ,  was  p r o v i d e d  b y  t h e  t r a n s -  
p l a n t e d  e p i d e r m a l  cap  4. 

t?dsttmd. Les 6 v 6 n e m e n t s  m o r p h o g 6 n 6 t i q u e s  qui  s u i v e n t  
le greffage d ' u n  b l a s t , m e  apica l  k la face p r6ax ia le  d ' u n  
m e m b r e  an t6 r i eu r  en  vole r6g6n6ratr iee ,  chez A mbystoma, 
son t  t o u t  h fa i t  n o r m a u x ,  ma i s  le n i v e a u  off se localise le 
r6g6n6ra t  accessoire  es t  d i f f6 ren t  selon l 'esp~ce util is6.  
Ces r6su l t a t s  son t  d iscut6s  au p o i n t  de v u e  du  s t i m u l u s  
d ' a g r 6 g a t i o n  des  cellules a p p a r t e n a n t  au  r6g6n6ra t  ac- 
cessoire. 

C. S. THORNTON a n d  MARY T. THORNTON 
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Fig. 5. Regenerated accessory 3-digit limb (A. talpoideum) x 6). 

4 This work was supported by a research grant (NB 04128) from 
the National Institute of Neurological Diseases and Blindness, 
National Institutes of Health. 

Cannulation of the Popliteal Lymph Node in Rab- 
bits: A Method for Introducing Radio-Opaque 

Substances into the Lymphatic System 

T h e  need  to  h a v e  ava i l ab l e  a n  e x p e r i m e n t a l  m e t h o d  for  
the  f i rs t  e v a l u a t i o n  of l y m p h o g r a p h i c  c o n t r a s t  m e d i a  is 
m u c h  fel t  a t  p resen t .  

A useful  m e t h o d  for  t h i s  pu rpose  m u s t  e s sen t i a l ly  
c o m p l y  w i t h  t he  fol lowing p r a c t i c a l  r e q u i r e m e n t s :  (1) be  
usable  in  o r d i n a r y  l a b o r a t o r y  an imals ,  poss ib ly  of low 
cos t ;  (2) n o t  offer  too  g r e a t  t e c h n i c a l  d i f f icul t ies ;  (3) per-  
m i t  good s t a n d a r d i z a t i o n  of t he  m e t h o d s  of a d m i n i s t r a -  
t ion ,  p a r t i c u l a r l y  as  r ega rds  t h e  r a t e ;  (4) ensu re  s u r v i v a l  
of t h e  a n i m a l  in  o rde r  to  a l low l o n g - t e r m  cont ro ls .  

Two rou tes  of i n t r o d u c t i o n  of t he  c o n t r a s t  m e d i u m  - t h e  
l y m p h a t i c  vessel  a n d  t he  l y m p h  node  - are  k n o w n  in  
d i r ec t  l y m p h o g r a p h y .  W i t h  the  p rocedure s  now in use, 
e ach  of t h e  rou te s  of i n t r o d u c t i o n  offers bene f i t s  a n d  in-  
conven iences  w h i c h  h a v e  b e e n  c lear ly  s h o w n  b y  TJERN- 
BERO ~ in his  r e p o r t s  of e x p e r i m e n t s  on  r a b b i t s  a n d  dogs. 

O n  in j ec t i ng  t h e  c o n t r a s t  m e d i u m  in to  t he  l y m p h  node  
t h r o u g h  a h y p o d e r m i c  needle,  TJ~RNBERG o b s e r v e d  t h a t  
t h e  ease w i t h  w h i c h  t h e  s u b s t a n c e  flows f rom t h e  s i te  a t  
w h i c h  t h e  need le  is i n t roduced ,  a n d  t he  insuf f ic ien t  con-  
t ro l  of t he  flow, due  to the  ' m a n u a l '  r egu la t ion ,  r a t h e r  
l imi t  t h e  poss ibi l i t ies  of  e x a m i n i n g  t he  l y m p h a t i c  s t ruc -  
t u r e s  r e m o t e  f rom t h e  s i te  of i n t r o d u c t i o n .  

H e  conc ludes ,  however ,  t h a t  t h i s  is st i l l  t h e  s imp les t  
m e t h o d  for  c a r r y i n g  o u t  d i r ec t  l y m p h o g r a p h y  a n d  ex- 
presses  t h e  h o p e  t h a t  r e sea rch  will pe r fec t  t e c h n i q u e s  
c a p a b l e  of e l i m i n a t i n g  t he  a b o v e - m e n t i o n e d  i nconve -  
niences .  

Bea r ing  t h i s  sugges t ion  in mind ,  we h a v e  s tud ied  a pro-  
cedure  of d i r ec t  l y m p h o g r a p h y  in r a b b i t s  which ,  a l t h o u g h  
us ing  t h e  l y m p h a t i c  node  as a r o u t e  of i n t r o d u c t i o n ,  also 
offers t h e  a d v a n t a g e s  o b t a i n e d  w i t h  c a n n u l i z a t i o n .  Th i s  
p rocedu re  is ba sed  on  t he  use of a p o l y e t h y l e n e  c a t h e t e r  

i n s t ead  of t h e  needle,  a n d  on  t h e  poss ib i l i ty  of l i g a t u r i n g  
the  l y m p h  node  capsu le  a r o u n d  same.  

Method. A d u l t  r a b b i t s  of b o t h  sexes were used. Af te r  
p e n t o b a r b i t a l  anaes thes i a ,  t h e  skin  a r ea  is s h a v e d  a n d  
d i s in fec ted  w i t h  alcohol .  T h e  sk in  is inc ised  for  2 era, fol- 
lowing t h e  fold b e t w e e n  t h e  f emora l  a n d  s e m i - m e m b r a n o u s  
b iceps  as closely as  possible.  I n  o rde r  to  d e t e r m i n e  t h e  
exac t  p o i n t  of t h e  incision,  i t  is a lways  adv i sab l e  to  press  
t h e  s ides  of t h e  pop l i t e a l  fossa to  m a k e  t h e  l y m p h  nodes  
s t a n d  o u t  b e t t e r  be low t h e  skin ,  f o rmi n g  a h e r n i a  b e t w e e n  
t h e  m a r g i n s  of t h e  a b o v e - m e n t i o n e d  muscles .  

Af t e r  inc is ing  t h e  skin,  we usua l ly  c o n t i n u e  u n d e r  a 
d i ssec t ion  mic roscope  (magn i f i ca t ion  : 6 × ) in  o rde r  to  free 
t h e  l y m p h  node  f rom t h e  s u r r o u n d i n g  c o n n e c t i v e  t issue.  
T h e  l y m p h  node  is genera l ly  easi ly  recognized,  b u t  i t  m a y  
b e  of he lp  to  m a k e  i t  s t a n d  o u t  b y  s u b c u t a n e o u s l y  in jec t -  
ing P a t e n t  b lue  per ipher ica l ly ,  in  t h e  q u a n t i t y  of 1-2  ml  
of 5% solu t ion .  

Del ica te ly  h o l d i n g  t h e  l y m p h  node  b e t w e e n  t w o  fingers,  
a hole  is m a d e  in t h e  capsule  a t  t h e  infer ior  pole, us ing  a 
no. 1 h y p o d e r m i c  needle  a n d  p e n e t r a t i n g  for  2 -3  m m  in to  
t h e  pulp .  A p o l y e t h y l e n e  P E  100 c a t h e t e r ,  40 -50  m m  long, 
is t h e n  i n t r o d u c e d  t h r o u g h  t h e  hole,  m a k i n g  i t  p e n e t r a t e  
for  4-5 mm,  w i t h  r o t a t o r y  m o v e m e n t s .  A t  t h i s  po in t ,  
us ing  c u r v e d  forceps,  t h e  c a t h e t e r  is he ld  f i rm a n d  a circle 
of l y m p h  node  t i ssue  is col lec ted  a r o u n d  it. A t  t h e  same  
t ime ,  a p p l y i n g  s l igh t  t r ac t ion ,  a n  a s s i s t a n t  c a n  c a r r y  o u t  
a l i ga tu re  w i t h  s i lk  t h r e a d  i m m e d i a t e l y  be low t h e  h o l d i n g  
p o i n t  of t h e  forceps.  T h e  l iga tu re  fixes t h e  c a t h e t e r  to  t h e  
l y m p h  node  a n d  ensures  a pe r f ec t  fit. 

Af te r  p lac ing  t h e  a n i m a l  u n d e r  t h e  rad io logica l  ap-  
p a r a t u s  in  t h e  require.d pos i t ion ,  t h e  sy r inge  c o n t a i n i n g  
t h e  c o n t r a s t  m e d i u m  is c o n n e c t e d  to t h e  c a t h e t e r  f ixed in 

1 ]3. TJERNBERG, Acta rad., Suppl. 214 (1962). 
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the lymph node by means of another polyethylene cathe- 
ter of no specific length, with an external diameter such 
as to permit  a tight coupling with the other one. In our 
experiments the syringe was worked by a Palmer perfusor 
and each radioopaque substance tested was injected at 
the rate of 1 ml in 2, 4. 8, 16 or 32 rain. The maximum 
total  quant i ty  of contrast medium injected at one time is 
2 ml in the case of oily media and 4 ml for water-soluble 
contrast  media. 
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The operative wound is then sutured with silk; the 
polyethylene catheters and the surgical instruments are 
sterilized by leaving them in 0,5% dodecarbonium chlo- 
ride for 20 h. 

The radiograms have been taken using Philips Practix 
equipment and Osray-Gevaert film placed right under the 
animal. Focus-film distance 70 cm, 75 kv, exposure time 
0.5 sec. 

Results. The method used proved to be completely and 
always suitable for the purpose in question. We have ob- 
tained direct lymphograms with visualization of the lym- 
phatic vessels and lymph nodes, using both oily and water- 
soluble contrast media. These lymphograms were com- 
pletely identical to those obtained by cannulization of the 
efferent vessel (Figures I and 2), 

Diffusion of the contrast medium through the capsule 
of the cannulated lymph node never occurred in the case 
of oily medium while it was a usual occurrence with the 
water-soluble contrast media used, but with intensity and 
times completely similar to those observed in lymph 
nodes belonging to the lymph node stations distant from 
the site of introduction. 

In conclusion, we may state that  introduction of radio- 
opaque substances through the lymph node, according to 
the procedure we have perfected, is exactly equivalent to 
introduction performed by cannulization of the lymphatic 
vessel. Moreover, the present method has the great prac- 
tical advantage of being much easier and quicker to per- 
form and, all in all, of also being lcss traumatizing to the 
animal. 

Fig. 1 Fig. 2 

Fig. 1. 1 ml of contrast medium in oily solution (480 mg iodine/ml). 
Speed of injection: 1 ml in 16 min. 

Fig. 2. 3 ml of contrast medium in aqueous solution (iodipamide 
50%). Speed of injection: 1 ml in 8 min. 

Zusammen[assung. Es wird eine Methode der Lympho- 
graphie beim Kaninchen mittels Kaniileneinfiihrung in 
den Popliteallymphknoten beschrieben. Der Vorgang er- 
weist sich als bedeutend einfacher als die unmittelbare 
Einspritzung in die Lymphgeffusse und verktirzt merklich 
die zur Durchftihrung notwendige Zeit. 
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I n f l u e n c e  of  A g e ,  S e x  a n d  G l a n d u l a r  Extirpat ion 
o n  M u s c l e  C a r c i n o g e n e s i s  in  Rats  

Methandrostenolone, an anabolic and myotrophic 
steroid, was previously shown to promote muscle tumori- 
genesis in rats injected with nickel sulphide 1. The inci- 
dence of such tumors was found to be higher in female 
rats, but  castration failed to increase the susceptibility 
of males ~. With the object of further investigating the 
sex factor and the endocrine status in the genesis of these 
muscle tumors, experiments were carried out in both male 
and female intact rats of different ages and also following 
the extirpation of gonads and of the pituitary gland. 

Materials and methods. 106 Sprague-Dawley rats main- 
tained on Purina Laboratory Chow and tap water ad libi- 
turn were used in these experiments. The distribution of 

groups with regard to the sex and the age of the animals 
is given in the appropriate section of the Table. The glan- 
dular extirpations were performed under light ether 
anaesthesia. The gonads were removed through a supra- 
pubic or a lumbar incision for males and females, respec- 
tively. The parapharyngeal route was used for hytx~. 
physectomy, the animals then being kept under observa- 
tion for a period of 12 days. Hylx~physectomy was judged 
complete on the basis of body-growth arrest and the 
fluffy aspect of the fur. After the intervention the animals 
received Pablum Mixed Cereals as a dietary supplement. 

t G. Jxsm~, Brit. J. Cancer 17, 681 (1964). 
I G. JAsmlu, E. BAjtJsz, and A, MoN6EAtJ, Rev. Canad. Biol. 22, 

113 (1963). 


