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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). 
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Muscle tumorigenesis ill relation to age, sex, and endocrine status 

Status Age Sex Number Total Average weight Time of ap- 
(days) of number of tumors pearance of 

rats of rats (g ± S.E.) least palpa- 
with ble tumors 
tumors (days) 

Overall Incidence at necropsy 
average 
time of 
appearance 5th 6th 7th 
(days) month inonth month 

Intact 30 male 14 8 13.4 4- 6.7 139 
Intact 30 female 10 4 7.4 j-  1.8 158 
Intact 60 male 10 7 27.0 4- 12.6 165 
Intact 60 female 18 15 47.3 :~ 15.9 126 
Intact 90 male 8 3 3.8 Jc 2.6 172 
Intact 90 female 10 4 20.4 ~_ 9.8 156 

Castrated 30 male 12 4 2.1 ~ 0.6 159 
Castrated 60 female 12 8 13.2 J_ 3.5 152 

Hypophysee- 
tomized 55 female 12 3 9.9 4- 7.5 176 

175 1/2 519 213 
210 0/5 2/3 2/5 
179 1/2 6]8 
144 4/6 515 617 
185 0t2 316 
172 0[2 4[8 

169 2/4 2/8 
160 0[2 3[4 5/6 

185 012 3tt0 

On the  first  day  of each  exper imen t ,  0.1 ml  of a 10% 
aqueous  suspens ion  of nickel sulphide ,  to  which  2000 uni t s  
of penici l l in G were added,  were in jec ted  in to  t he  r igh t  
gas t rocnemius .  Addi t iona l  deta i ls  re la t ive  to t he  mode  of 
a d m i n i s t r a t i o n  of the  carc inogen  and  m e t h o d  of assess- 
m e n t  of t u m o r  g r o w t h  have  been given in a prev ious  
publ ica t ion  L The  an imals  t h a t  did no t  die s p o n t a n e o u s l y  
were  kil led wi th  a guil lot ine e i ther  when  t h e y  were found  
to  be in poor  cond i t ion  or a f te r  seven months"  observa t ion ,  
a t  which  t ime  the  expe r imen t s  were t e rmina ted .  Tumors  
were d issec ted  f rom the  gas t rocnemius  muscle and  weighed  
when  fresh and  all o rgans  were examined  macroscopica l ly  
before  being f ixed in Susa solut ion or frozen in l iquid air 
for h i s toenzymolog ic  s tudies .  Paraf f in  sect ions  were 
s t a ined  wi th  hema toxy l in -ph lox ine - sa f f ron  and  Masson 
t r i chrome.  

Results. D a t a  g iven in the  Table  show b o t h  the  inci- 
dence  and  progress ion of t u m o r s  in re la t ion  to  the  t ime  of 
exposure  to  nickel sulphide.  This  was m a d e  possible  by  
killing groups  of ra t s  a t  d i f fe rent  t ime  in terva ls  w i th  a 
v iew to ca r ry ing  ou t  h is togenic  studies.  Mal ignancy  was 
eva lua ted  according to ded i f fe ren t i a t ion  of muscle  cells 
and  the  loss of ac t iv i ty  of bo th  succ ina te  and  lac ta te  de- 
hydrogenases .  The o p t i ma l  response  in i n t ac t  an imals  of 
d i f fe ren t  ages occurred  in t he  60-day-old female group  as 
ev idenced  by  the  h igher  incidence,  ra te  of d e v e l o p m e n t  
and  weight  of t he  t umors .  In  male  r a t s  of t he  same age, 
t h e  inc idence  was  also high,  b u t  the  d e v e l o p m e n t  and  
progress ion of the  t u m o r s  was re la t ive ly  slower. In  pre-  
pubera l  ra t s  30 days  of age, the  t u m o r  incidence,  especial ly  
in females,  was m a r k e d l y  lower;  s imilar  f indings  were  ob- 
served  in t he  90-day-old group.  

A compar i son  of t h e  suscep t ib i l i ty  of i n t ac t  and  cas- 
t r a t e d  an imals  shows,  pa r t i cu la r ly  in males,  a ma rked  
depress ion  in b o t h  the  inc idence  and  size of t umors .  The  
di f ference  is p e r h a p s  less e v i d e n t  ill females  as far  as the  
inc idence  is concerned ,  b u t  t he  g rowth - r a t e  of t he  t u m o r s  
in these  an imals  is def in i te ly  slower. H y p o p h y s e c t o m y  
reduced  the  incidence and  de layed  the  appea rance  of 
tumors .  Final ly ,  it  can be seen t h a t  the re  is a close rela- 
t ionsh ip  b e t w e e n  the  values  for the  we igh t  of t he  t u m o r  
and  those  pe r t a in ing  to  t he  incidence and  progression.  

Discussion. The p r e s en t  e x p e r i m e n t s  were des igned  to  
s t u d y  the  r a t e  of a p p e a r a n c e  and  fo rma t ion  of muscle  
t u m o r s  over  a g iven per iod of observa t ion ,  Therefore ,  all 
t he  an imals  were sub jec ted  to  an  ident ica l  dosage of and  
exposure  t ime  to  nickel  sulphide .  I t  is ve ry  l ikely t h a t  
longer exposure  to  t he  carc inogen would  h a v e  resu l t ed  in 
a final incidence t h a t  would  h a v e  shown  no var ia t ion  as 

regards  the  age, sex and  endocr ine  s t a tu s  of the  animal .  
Bu t  unde r  the  expe r imen ta l  condi t ions  used here, i t  seems 
qui te  a p p a r e n t  t h a t  nickel carcinogenesis  is op t ima l  in 
young  female  pubera l  r a t s  of th is  pa r t i cu la r  s t rain,  a 
f inding t h a t  is in ag reemen t  w i th  our  previous  observa-  
t ions.  I t  is also of i n t e r e s t  to  no te  t h a t  the  ear l ies t  signs 
of ma l ignancy  were  his tological ly  d e m o n s t r a b l e  a f te r  4 
m o n t h s  of exposure  to  nickel  su lph ide  in two  an imals  of 
th i s  same  group.  In  p re -pnbera I  males,  tumor igenes i s  is 
s ingular ly  rap id  in compar i son  wi th  females  of the  same 
age; t h e  p h e n o m e n o n  m a y  find i ts  exp l ana t i on  in the  fact  
t h a t  t he  b o d y  g rowth - r a t e  is re la t ive ly  h igher  in males.  In  
older  pos t -pubora l  an imals  of b o t h  sexes, however ,  there  
is a s ignif icant  decrea~;e in the  incidence and  ra te  of ap-  
pearance  and  fo rma t ion  of tumors .  Similarly,  t he  hypo-  
p h y s c c t o mi z e d  rats ,  like the  p re -pubera l  animals ,  were 
less p rone  to  deve lop  tumors .  

Our  obse rva t ions  are r emin i scen t  of  those r e p o r t e d  b y  
HUGGINS et  al. 3 concern ing  the  high suscep t ib i l i ty  of 50 to 
60-day-old Spraguc-Dawley  ra ts  to  b e n z a n t h r a c e n e -  
induced  m a m m a r y  induced  t u mo r s  and  the  regula tory  
effect  of h o r m o n e s  upon these  expe r imen ta l  tumors .  A 
paral lel  can  also be d r a w n  b e t w e e n  our obse rva t ions  and  
those  of SIMPSON and EvANs 4 concern ing  the  de lay ing  
ac t ion  of h y p o p h y s e c t o m y  in ra t s  on t h e  ra te  of appear -  
ance and  the  d iminu t ion  in the  weight  of t u mo r s  induced  
b y  b e n z a n t h r a c e n e  a. 

Rdsumd. Nos reeherches  sur  la carcinog6n6se du muscle  
stri6 pa r  le sulfure de nickel  chez des ra t s  d'ftge e t  de sexe 
di f f6rents  e t  apr6s ex t i rpa t ion  des gonades  on de l ' hypo-  
physe  on t  d6mont r6  que:  (1) la fr6quence,  l ' appar i t ion  et  
la progress ion des t u m e u r s  6 ta lent  au plus h a u t  n iveau  
chez les femelles de 60 jours ;  (2) la ca s t r a t i on  chez les 
m~les, e t  ~t un degr6 mo i n d r e  chez tes femelles, r6du i sa i t / t  
ta fois la f r6quence  e t  la croissance t umora l e ;  (3) l ' h y p o -  
p h y s e c t o m i e  exerce  une act ion f re inat r icc  mais  n ' e m p 6 c h e  
pas  n6cessa i rement  la tumorog6n6se.  
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