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The immediate effect of thyroxine on metabolic rate in the pig at 1-11 days of age 

Oe consumption ml/kg/min O~ consumption in % of initial value 
Saline Thyroxine Saline Thyroxine P 

Before injection 19.6 ~ 0.6 (13) 17.5 ~ 0.6 (14) 100% 100% 

Time after injection (h) 
1-2 17.3 z[: 0.8 (13) 18.1 ~= 0.9 (14) 91.8 ~ 2.0 97.5 3= 1.5 0.01< P<0 .05  
3 18.1 3= 0.6 (13) 19.1 q- 1.2 (14) 92.6 3= 2.4 108.7 3= 5,4 0.01 < P <  0.05 
4 18.0 ~= 0.7 (13) 20.1 dc 1.3 (14) 91.43= 1.4 114.3 3= 5.5 P<0.001 
5 17.4 3= 0.5 (13) 19.2 ~ 1.2 (14) 89.1 ~= 1.9 109.5 3= 5.6 0.001 < P <  0.01 
7 17.2 3= 0.8 (13) 16.7 3= 0.7 (13) 88.0 ~= 1.9 97.2 ~ 3.4 0.01 < P < 0.05 

10 16.2 3= 0.5 (13) 16.0 -4- 0.6 (13) 82.4 =L 1.6 92.2 ~ 3.0 0.001 < P <  0.01 
13-15 16.1 dc 0.6 (9) 16.0 3= 0.6.(10) 80.0 ~= 2.2 91.8 3= 1.9 P <  0.001 

Means and standard errors are given, with numbers of animals in brackets. P, comparison between saline and thyroxine results. 

fol lowing b i r th ,  a n d  to  30~ for  an ima l s  of 7-11 days  of 
age. A n  equ i l i b ra t ion  per iod  of 30 m i n  was  aIlowed 
before  t he  in i t ia l  level  of oxygen  c o n s u m p t i o n  was  
measured .  Fol lowing t h e  s.c. i n j ec t ion  of e i the r  t h y r o x i n e  
so lu t ion  or sa l ine  (for t h e  controls)  a f u r t h e r  pe r iod  of 
m e a s u r e m e n t  was  begun .  I n  some e x p e r i m e n t s  r ec ta l  
t e m p e r a t u r e  i n s t ead  of oxygen  c o n s u m p t i o n  was mea-  
sured  a t  30 mil l  in te rva l s .  

A so lu t ion  of L- thyrox ine  (L. L i g h t  a n d  Co. Ltd . )  ill 
n o r m a l  sal ine was p r e p a r e d  i m m e d i a t e l y  p r io r  to  in jec t ion .  
B o t h  t h e  t h y r o x i n e  so lu t ion  a n d  t h e  sal ine for  t h e  con t ro l  
an ima l s  were  a d j u s t e d  be t w een  p H  7.5 and  8.0 b y  
a d d i t i o n  of 0 . 1 N  sod ium hydrox ide .  

I n  unsuck l ed  pigs d u r i n g  t h e  f i r s t  p o s t - n a t a l  day,  
t h y r o x i n e  d id  n o t  p roduce  e l eva t ion  of e i the r  r ec ta l  
t e m p e r a t u r e  or oxygen  c o n s u m p t i o n  ra te .  I n  suckled  pigs 
of 1-3 days  of age, however ,  increases  occur red  in b o t h  
quan t i t i e s ,  rMat ive  to  t h e  sal ine controls ,  w i t h  t h e  p e a k  
effects  a t  3 -4  h a f t e r  i n j ec t ion  ( P  < 0.01); t h e  approx i -  
m a t e  increase  in  r ec ta l  t e m p e r a t u r e  was 0.5 ~ T h e  effect  
on  m e t a b o l i c  r a t e  was  also p r e s e n t  a t  8 days  of age, w i t h  
t h e  p e a k  a t  5-7  h a f te r  i n j ec t ion  ( P  < 0.01), a l t h o u g h  a 
rise in  rec ta l  t e m p e r a t u r e  d id  no t  t a k e  place  e i the r  ill t h i s  
age group or in  19-day-old pigs. 

M e a n  va lues  for t he  r a t e  of oxygen  c o n s u m p t i o n  a t  
i n t e rva l s  up  to  15 h fol lowing in j ec t ion  h a v e  b e e n  cMcu- 
l a t ed  f rom t h e  col lected resu l t s  o b t a i n e d  f r o m  pigs up  to  
11 days  o f  age, b u t  exc lud ing  t h e  u n s n c k l e d  new-born ,  
w h i c h  showed  no response.  These  f igures  are g iven  in t h e  
Table ,  b o t h  as m l  oxygen /kg  m i n  a n d  as pe rcen t ages  of t h e  
in i t i a l  values ,  in  o rder  to  fac i l i t a te  compar i son  b e t w e e n  
an ima l s  showing  v a r i a t i o n  in abso lu t e  levels. A s igni f ican t  
effect  is sus t a ined  t h r o u g h o u t  t h e  per iod  of obse rva t ion .  

T h e  i m m e d i a t e  effect  of t h y r o x i n e  in t he  i n t a c t  an imal ,  
as opposed  to  t h e  c o m m o n l y  obse rved  l a t e n t  effect, does 
n o t  a p p e a r  to  h a v e  b e e n  descr ibed  prev ious ly ,  a l t h o u g h  

such  a n  effect  ha s  b e e n  obse rved  in h y p o p h y s e c t o m i z e d  
or t h y r o i d e c t o m i z e d  r a t s L  T h e  effect  is ev iden t  du r ing  
t h e  f i r s t  week  a f te r  b i r th ,  i nd i ca t i ng  t h e  h ighes t  sensi- 
t i v i t y  of t h e  a n i m a l  to  t h y r o x i n e  a t  t h i s  t ime.  I n  t h e  older  
pig  t h e  absence  of t he  r ise in  r ec ta l  t e m p e r a t u r e  and  t he  
r a t h e r  l a t e r  p e a k  in me tabo l i c  r a t e  could be  r e l a t ed  to t he  
increased  b i n d i n g  of i n j ec t ed  free t h y r o x i n e  b y  c~-globulin, 
w i t h  c o n s e q u e n t  de lay  in t h e  h o r m o n e ' s  act ion.  The  
absence  of t h e  effect  in  t h e  f i r s t  p a r t  of t h e  p o s t - n a t a l  
pe r iod  m a y  be  r e l a t ed  to  lack of d e v e l o p m e n t  of t a r g e t  
o rgans  a t  t h a t  t ime.  Th i s  h y p o t h e s i s  is cons i s t en t  w i t h  t he  
o b s e r v a t i o n  of t h e  m a x i m u m  effect  a t  a b o u t  5 clays of age. 
A n o t h e r  poss ib i l i ty  is t h a t  t h e  effect  is due  to  t h y r o x i n e  
s t i m u l a t i n g  t h e  -release or a u g m e n t a t i o n  of ac t ion  of 
adrena l ine ,  to  w h i c h  t he  n e w - b o r n  pig  r e sponds  w i t h  a 
rise in  m e t a b o l i c  r a t e  ~. 

.Rdsumd. D e u x  a u g m e n t a t i o n s ,  l ' une  i m m 6 d i a t e  et  
l ' a n t r e  l a ten te ,  s ' o b s e r v e n t  dans  la  c o n s o m m a t i o n  
d 'oxyg6ne  apr6s  in jec t ion  sous -cn tan6e  de t h y r o x i n e  au  
porce le t  nouveau-n6 .  L ' a u g m e n t a t i o n  i m m 6 d i a t e  pr6- 
sen te  u n  m a x i m u m  env i ron  4 h apr6s  l ' in jec t ion .  E l l e a  
6t6 la  plus  for te  chez les porce le ts  de  l '~ge 1 g 4 journ6es.  
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The Corticotroph Cells of the Anterior Pituitary 
(Sauria, Teiidae) 

U p  to  t he  p resen t ,  c o r t i c o t r o p h  ceils h a v e  no t  b e e n  
ident i f ied  in t h e  rept i le  hypophys i s ,  a l t h o u g h  t h e  exis- 
t ence  of c o r t i c o t r o p h i n  t h e r e i n  is k n o w n  i. T he  ava i l ab le  
d a t a  i nd i ca t e  2 types ,  b o t h  acidophil ic ,  of non -muco-  
p ro t e inaceous  sec re to ry  cells in  t h e  pars  an t e r i o r  of 
rep t i l es :  one localized in t he  c a u d a l  zone a n d  composed  
of n u m e r o u s  a n d  genera l ly  sma l l  e lements ,  wh ich  are 
usua l ly  cons idered  as a l p h a  cells, a n d  t h e  o the r  s i t u a t e d  

Gland of a Reptile: Cnemidophorus I. lemniscatus 

ros t r a l ly  a n d  fo rmed  b y  e longa ted  cells, n a m e d  X o n  
a c c o u n t  of t he i r  u n c e r t a i n  func t i on  2. The  same  two  types  
of cells were  found  in t h e  a b o v e - m e n t i o n e d  speciesK The 
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H. SAINT Gn~ONS, Annls. Sci. nat. Zool. (12e. S6r.) 9, 229 (1967) 
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Fig. 1. A group of corticotroph cells ill the anterior pituitary of an 
animal given 14 daily doses of metopirone. The arrows indicate their 
granules. At right, appearing with dark cytoplasms, some X cells. 

Fig. 2. At right, a group of corticotropb cells of a control animal. At 
left, different chromophilic cells. 

a im of the  present  work  was to inquire wha t  cells are 
responsible for secret ing cor t icot rophin  in this an imal ;  
for that ,  metopi rone  was used, an inhibi tor  of the  11/% 
hydrox i la t ion  which blocks the  synthesis  of cortisol and 
aldosterone i n  the  in terrenal  t issue and consequent ly  
brings about  an increase of the  cor t icot rophin  secretion 
at  the  p i t u i t a ry  level. By  means  of this substance,  corti-  
co t roph cells could be identif ied in m a m m a l s  4, birds 5, 
amphib ians  6 and fishes ~. 

Ten adul t  male  individuals  of the  lizard, Cnemidophorus 
I. lemniscatus were used;  thei r  weights  var ied  be tween  
10.5 and 15.5 g. The animals  were d iv ided into 2 equal  
groups;  those  in the  first  group received daily i.p. injec- 
t ions of 2.5 mg of metopi rone  d i t a r t ra te  CIBA dissolved 
in 0.25 ml  of disti l led wa te r ;  those  in the  second group 
served as controls  and were given only the  solvent.  24 h 
af ter  the  last  inject ion,  animals  which had received 2, 8, 
11 or 14 doses, were anaes thet ized  by  e ther  and then  de- 
capi ta ted.  The  p i tu i t a ry  glands were fixed in a fluid 
composed of 2% chromium tr ioxide,  100 ml ;  1.8% 
sodium chloride, 100 ml ;  formalin,  100 ml, and acetic 
acid, 12 ml. T h e y  w e r e  embedded  in paraff in  and thei r  

sec t ions ,  4 ~ thick,  s ta ined wi th  Alcian b l u e - p e r i o d i c  
a c i d - l e u c o f u c h s i n - o r a n g e  G af ter  pe rmanganic  oxida- 
t ion s, and wi th  progressive iron h a e m a t o x i l i n - e r y t h r o -  
s i n e - o r a n g e  G - a n i l i n e  blue 9. 

The  animals  t rea ted  wi th  metopirone,  especially those 
which had  received a greater  number  of injections,  showed, 
toge ther  wi th  a considerable hyper t roph ia  of the  inter-  
renal  tissue, a great  hypertropl?.ia and hyperplas ia  of 
cer ta in  cells s i tua ted  in the  rostral  region of the  anter ior  
p i tu i t a ry  g land;  these cells ev ident ly  are the  "cortico- 
t rophs  (Figures 1 and 3). In  the i r  cy top lasm they  exhibi t  
re la t ive ly  large and--scarce granules, which t ake  orange G 
as those  of X cells do wi th  the  employed  technique,  bu t  
differ f rom these by  present ing  a modera te  af f in i ty  to 
iron haemafoxi l in .  T h e y  have  large and vesicular  nuclei  
wi th  considerably  developed nucleoli. Thei r  cy top lasm 
f requen t ly  appears  vacuola ted .  I n  control  animals,  these 
e lements  correspond to chromophobic  cells which have  a 
s imilar  local izat ion b u t  are somewha t  smaller,  less 
numerous  and on the  whole occupy a smaller  vo lume;  
t h e y  are nega t ive  to periodic acidMeucofuchsin and do not  
t ake  the  acid stains which were uti l ized (Figure 2) ; some 
zones of thei r  cy top lasm are l ight ly  coloured by  haema-  
toxilin.  Thei r  nuclei  are general ly  ovoid and smaller  t h a n  
those of ac t iva ted  cells. In  t r ea ted  animals  a l tera t ions  are 
not  observed in bo th  prev ious ly  described types  of non- 

mucoprote inaceous  secretory cells, which p robab ly  are 
somato t roph  and lac to t roph;  on the  o ther  hand,  the  pre- 
sence of prolact in  in the repti le hypophys is  has been 
demons t ra ted  s0 

,oo., 
C R 

Fig. 3. In black, localization of the cortieotroph cells in the hypo- 
pbyses of animals which have received 14 daily doses of metopirone. 
Above, sagittal section. Below, frontal section through the pars 
anterior. C, caudal; R, rostral; shaded, the neural lobe. 
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Unt i l  now the  cor t icot roph cells of repti les have  
evident ly  been in terpre ted  as undif ferent ia ted  cells; such 
a mis take  can also easily occur in o ther  ver tebra tes  
because of the  fineness and scarci ty  of the  specific 
granules 1~-~3. On the  contrary,  t hey  are clearly distin- 
guishable f rom the  X cells, which are also s i tuated in the  
rostral  zone of the  pars anterior,  not  only by  their  dif- 
ferent  aff ini ty  to stains, as has a l ready been mentioned,  
bu t  by  thei r  morphological  features. Normal ly  the  X ceils 
are cylindric and the  supranuclear  zone of their  cy top lasm 
appears  full of closely packed granules ; these granules are 
small  bu t  easily discernible wi th  the  l ight  microscope, and 
are defini te ly orangeophil ic  wi th  the  staining methods  
used .  T h e r o s t r a l  local izat ion of the  cor t icot roph cells in 
the  animal  s tudied agrees With t h a t  which has been 
observed in birds s and fishes 7. I n  the  lat ter ,  cytoplasmic  
vacuola t ion  as well as nuclear  and nucleolar  hype r t rophy  
have  also been not iced as an effect of metopi rone  adminis-  
t ra t ion  la. The  aff in i ty  of cytoplasmic  zones for iron 
haematoxi l in  can be explained by  the  usual abundance  of 
ergastoplasm in this  cellular t ype  ~2. 

In  conclusion, a th i rd  type  of non-mucoprote inaceous  
secretory cells, responsible for cor t icotrophin product ion  
and no t  previously  described in reptiles, mus t  be ad- 
mi t t ed  in the  anter ior  p i tu i t a ry  gland of Cnemidophorus I. 
lemniscatus. 

Resumen. Mediante  la adminis t raci6n de metop i rona  
pudo demostrarse  en la hip6fisis anter ior  de Cnemido- 
phorus 1. lemniscatus la existencia de un tercer  t ipo de 
c61ulas secretoras no mucoprotldicas,  responsables  de la 
producci6n de cor t icotrof ina y no identif icadas has ta  
shorn en reptiles. Es tas  c61ulas se encuent ran  en la 
porci6n rostral  del 16bulo y, en los animales  test'igos, 
resul tan cromdfobas con las coloraciones efectuadas.  Por  
accidn de la metop i rona  sufren considerable hiper t rof ia  e 
hiperplasia  y aparecen en su c i toplasma grs gruesos 
y r e l a t ivamente  eseasos que presentan  moderada  afinidad 
hacia  la hematoxi l ina  f6rrica. 
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The Course of Lymphocyt ic  Choriomeningit is  Virus Infection in Mice Treated by Phytohaemag-  
glutinin 

The effect of phy tohaemagg lu t in in  on the  an t ibody  
response and the  homogra f t  re ject ion has been invest i -  
ga ted  by  several  authors  1. The  exper imenta l  da ta  and the  
;onclusions of the  authors  concerning the  effect of phy to-  
naemagglu t in  t r e a t m e n t  on the  immunologica l  responses 
seem to be contradic tory .  Considering tha t  the  conse- 
quences of lymphocy t i c  choriomeningi t is  (LCM) virus 
infection depend on the  immune  status of the  mice and 
t h a t  the  fa ta l  choriomeningi t is  fails to develop in animals  
depressed immunologica l ly  ~-s, in t racerebral  infect ion 
wi th  LCM virus  was chosen as the  exper imenta l  me thod  
for s tudying  the  effect of phy tohaemagg lu t in in  on im- 
munological  react iv i ty .  

Materials and methods. 5-week-old, inbred mice of 
strain 'A' ,  weighing on the  average 15 g, were used in the  
exper iments .  The  to ta l  q u a n t i t y  of phy tohaemagg lu t in in  
applied in the  t rea tment ,  as well as the  t ime  of the  virus 
infect ion var ied  per  exper iment .  In  each exper iment  30 
mice were injected i.p. wi th  0.4 ml  (0.4 mg) of Phytoc l in  
(Wellcome Research Laboratories) ,  while an equal  
number  of  controls received 0.4 ml  of physiological  NaC1 
solution. Each  t ime  half of the  mice in every  exper iment  
were injected in t raeerebra l ly  wi th  the  pre - t i t ra ted  
100 LDs0 dose of LCM virus. Each  exper iment  thus  
covered 4 groups, as specified in the  Table.  Absolute  
l ymphocy te  counts  were t aken  at  in tervals  and also the  
weight  was checked several  t imes  of the  mice of P H A  and 
control  groups. I n  the  mice of P I t A +  LCM and C +  LCM 
groups, the  typ ica l  neurological  symptoms  of the  infec- 
t ion wi th  subsequent  dea th  of the  animals  were observed. 
The  bra in  of the  dead animals  was s tudied his tological ly 
using hema toxy l in  and eosin staining. 

Results and discussion. The exper imenta l  da ta  are 
summar ized  in the  Figure.  In  exper iments  1 and 2 the  
animals  were injected wi th  3 t imes  0.4 mg and 6 t imes  

0.4 mg of phy tohaemagg lu t in in  respect ively.  The LCM 
virus  was inoculated on the  last  day  of the  phyto-  
haemagglu t in in  t rea tment .  I n  exper iments  3 and 4 the  
t r e a t m e n t  wi th  phy tohaemagg lu t in in  was s tar ted  on the  
3rd and 4th day after  the  LCM virus infection, inject ing 
3 t imes  0.4 mg and 4 t imes  0.4 mg of phytohaemagglu t in in ,  
respect ively.  

As regards the  effect of the  phy tohaemagglu t in in  
t r e a t m e n t  on the  course of the  LCM virus infection, the  
result  was the  same in each of the  experiments .  The  

Groups PHA PHA + LCM Control C + LCM 

Treatment PHA i.p. PHA i,p. Phys. NaC1 Phys. NaCI 
i.p. i.p. 

Infection - 100 LDs0 - 100 LDs0 
with LCI~ virus i.cer, i.cer. 
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