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THE EFFECTS PRODUCED III THE GROSS BODY WEIGHT AND III 
THE VARIOUS INTERNAL ORGANS OF THE ALBINO RAT BY 

FEEDING THE DESICCATED ANTERIOR LOBE OF 
THE HYPOPHYSIS.

BY

JOHN E. HALDI

From the p h y s io lo g ic a l  la b o ra to ry  of  the U n iv e rs i ty  o f  C in c in n a t i .

INTRODUCTION.

The d i f f e re n c e s  in  embryological o r i g i n  and h i s t o l o g i c a l  s t r u c ­

ture  o f  the  two p r i n c i p a l  p a r t s  o f  the  p i t u i t a r y  gland, the  a n t e r i o r
%

and p o s t e r i o r  lobe ,  a re  sugges t ive  of  s p e c i f i c a l l y  d i f f e r e n t  ph ys io ­

l o g i c a l  fu n c t io n s ,  an  a p r i o r i  su p p os i t io n  t h a t  has been confirmed by
1.

experimenta l  . s tu d ie s .  Howell ( ’96) observed th a t  th e  marked e f f e c t s  

produced by e x t r a c t s  of the  gland upon the blood p re ssu re  and the 

h e a r t ,  as  d iscovered  by O l iv e r  and Schaefer  ( ' 9 5 ) ,  were duo to  sub­

s tances  conta ined  i n  the p o s t e r i o r  lo b e .  Cushing (*09 ) demonstrated 

t h a t  the  e f f e c t s  fo l low ing  upon complete e x t i r p a t i o n s  o f  the  gland 

a r e  d i f f e r e n t  from those  which occur when only a p a r t  o f  the gland i s  

removed.. These d i s c o v e r ie s  have suggested the  a d v i s a b i l i t y  o f  making 

sn independent study o f  the  two lobes ,  the  a n t e r io r  and p o s t e r i o r ,  

o f  the  p i t u i t a r y .  In the experiments recorded  in  t h i s  paper ,  a study 

i s  made o f  the e f f e c t s  produced on the  gross body weight and the 

var ious  i n t e r n a l  organs o f  the a lb ino  r a t  by feed in g  the d e s icc a ted  

substance of  the a n t e r i o r  lo b e .  Our r e p o r t  admits o f  two d i v i s io n s ,  

concerned r e s p e c t iv e ly  w i th  (1) the g ross  body weight? (2) the  s iz e  

o f  the v a r io u s  i n t e r n a l  organs;  ( to g e th e r  w ith  muscle and bone) .
V *

1 .
^or the l i t e r a t u r e  on the  anatomy and h i s to lo g y  o f  the hypophysis,  

see Cushing ( ’13) and B iedl  (»13).
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I wish to acknowledge my g rea t  Indebtedness to  Dr. Martin H. F isch er ,  

P rofessor  o f  Physiology In the Medical College o f  the  U n iv e rs i ty  o f  

C inc inn a t i ,  f o r  the  k ind  encouragement and Invaluable  a s s i s t a n c e  which, 

on many occas ions ,  I have rece ived  from him. To Mr. Joseph Kupka, Dr. 

F i s c h e r ' s  ab le  tech n ican ,  I  would a l s o  extend my thanks f o r  he lp ing  me 

in t e c h n ic a l  m a t t e r s .  I am a lso  g r e a t l y  Indebted to  Miss Agnes Grant, 

re sea rch  worker in  the C in c in na t i  Medical College, fo r  supp ly ing  me 

w ith  many o f  the  animals UBed in  t h i s  experiment.

LITERATUHE.

Body Weight. Schaefer  ( ’09) b e l i e v e s  t h a t  the  growth o f  young 

animals i s  favored, o r ,  a t  l e a s t  no t  r e ta rd e d ,  by the a d d i t i o n  o f  

small amounts o f  the  a n t e r i o r  lobe o f  the p i t u i t a r y  substance to the  

r e g u la r  d i e t .

Robertson {'16) working w ith  a l a rg e  number o f  w hite  mice, en­

deavors to e s t a b l i s h ,  by s t a t i s t i c a l  methods, t h a t  t h e i r  growth was 

s t im u la ted  by feed in g  the  a n t e r i o r  lo b e .  In  another  experiment ( '16b) 

Robertson d e sc r ib e s  a method o f  i s o l a t i n g  from the a n t e r i o r  lobe o f  

the  gland, a w hite  o r  pa le  cream subs tance  to  which he gives the  name 

" T e th e l in " . T e th e l in ,  he m ain ta in s ,  i s  the growth c o n t r o l l i n g  p r i n ­

c ip le  o f  the hypophysis .  Feeding t h i s  substance to white mice,

Robertson and D e lp ra t  ( ’17) r e p o r t  produces an in c re a s e  i n  ' t h e i r  

body weight.

Reproduced with permission o f the copyright owner. Further reproduction prohibited w ithout permission.



-  3 -

The a c c e l e r a t i o n  in  growth, which was q u i te  n o t i c e a b le  du r ing  the 

second growth cyole  (second to  f i f t h  weeks) was followed by a marked 

r e t a r d a t i o n  a t  the  i n i t i a t i o n  of the  t h i r d  c y c le .  R e ta rd a t io n  con­

t inued  a l though th e  a d m in i s t r a t io n  o f  t e t h e l i n  was d iscon t inued  a t  

the  end of  the f i f t h  week.

Druraraund and Cannan ( ’22), fo l low ing  the  methods desc r ibed  by 

Robertson in  i s o l a t i n g  t e t h e l i n ,  r e p o r t  t h a t  the  product  they ob­

ta in e d  did no t  show the constancy o f  n i t ro g e n  and phosporus con ten t  

as desc r ib ed  by Robertson. T e th e l in ,  these  au thors  conclude, I s a  

"very impure mixture o f  the l i p o i d  c l a s s . "

Goetsch ( '1 6 )  observed an a c c e l e r a t i o n  in  growth and an in c re a se  

in  body weight from feed in g  the a n t e r i o r  lobe to white  r a t s .

Wulzen ( '1 4 )  experimenting on growing fowls, r e p o r t s  a r e t a r d a ­

t i o n  o f  growth from feeding  the  a n t e r i o r  lobe p i t u i t a r y  subs tance .  

However, i n  a l a t e r  r e p o r t ,  Robertson s t a t e s  t h a t  Wulzen informed him 

th a t  one fowl, which was fed th e  p i t u i t a r y  fo r  a longer  p e r io d  than
s

0

des igna ted  in  Wulzen1s paper,  began to  shcw a marked a c c e l e r a t i o n  

in  growth u n t i l  i t  f i n a l l y  exceeded i t s  c o n t ro l  in  body w eigh t .

A ld r ich  (*12a) and ( ’12b), Gudernatsoh ( ' 1 4 ) ,  Hoskins (*16),

Sesc ion  and Broyles ( ’21), Drummund and Cannon (*22) ob ta ined  nega t iv e  

r e s u l t s .

Observations on I n t e r n a l  Organs. Clark ( ’15) feed in g  20 mgs. o f  

the a n t e r i o r  lobo ( f r e s h )  substance to  la y in g  hens a t  a time o f  the  

yea r  when t h e i r  egg produc tion  was on the d e c l in e ,  observed a marked 

in c re a se  in  the egg p rod u c t io n .  Prom t h i s  he concludes t h a t  th e  

fecu n d i ty  o f  l a y in g  hens Is  improved by feed ing  th e  a n t e r i o r  p i t u i ­

t a ry  subs tance ,  t h a t  i s  to say, the a n t e r i o r  lobe o f  the p i t u i t a r y  

e x e r t s  some a c t i v a t i n g  in f lu en ce  on the o v a r ie s  o f  th e  hen. P e a r l  (*16)

Reproduced with permission o f the copyright owner. Further reproduction prohibited w ithout permission.



-  4 -

Worked out a s im i l a r  experiment bu t  obtained nega t iv e  r e s u l t s .  He 

mainta ins  t h a t  the a n t e r i o r  p i t u i t a r y  does no t  a f f e c t  the fecund i ty  

o f  l a y in g  hens, n e i t h e r  does i t  b r in g  on an e a r ly  a c t i v i t i o n  o f  the 

o v a r ie s  in  growing p u l l e t s .  Clark th in ks  the d iscrepancy between 

h is  r e s u l t s  and those  rep o r ted  by P ea r l  might be due to  d i f f e re n c e s  in 

the  age o f  the animals from which the p i t u i t a r y  gland was d e r iv e d ,s in c e  

McCord (*14) found t h a t  in  feed in g  experiments o f  the  p in e a l  g land, 

more s t r i k i n g  r e s u l t s  were ob ta ined  when h is  animals  were fe d  v/i th

; the g landu la r  subs tance  taken from c a t t l e  t h a t  had n o t  reached the 

a d u l t  age .

Goetsch ( ’16), employing a small  number o f  animals in  h i s  ex­

per im ents ,  observed a premature sexua l  development, e x p e c ia l ly  o f  the  

t e s t e s ,  in  h i s  p i t u i t a r y  fed anim als .

Sess ion  and Broyles {121) on the o th e r  hand, working w i th  a l a r g e r  

number o f  anim als  r e p o r t  t h a t  in  th e  two groups, th e  hypophyeis fed 

(&nt. lobe) and the  c o n t r o l s ,  the  t e s t e s  descended synchronously and 

shewed no v a r i a t i o n  in cons is tency  and s i z e .

Eoskins (*16) au topuied  h i s  animals (white r a t s )  and from a study 

o f  the average weights  o f  the v a r io u s  organs concludes t h a t  no apparent  

e f f e c t s  were produced in the weight o f  the  organs beyond d i f f e re n c e s
!
E

j probably w i th in  the l i m i t s  o f  normal v a r i a t i o n .  The dosage adm in is te red  

Was comparatively sm all ,  from 6 to 100 mgs.

As f a r  as I am an le  to  a s c e r t a i n  from th e  l i t e r a t u r e ,  no complete 

h i s t o l o g i c a l  study has been made o f  the  In te r n a l  o rgans.  Goetsch (*16) 

sec t ioned  the t e s t e s .  He r e p o r t s  a marked a c c e l e r a t i o n  in  the p i t u i ­

t a ry  fed an im als .  Sess ion  and Broyles (*21) a l s o  made a microscopic 

study o f  the t e s t e s  o f  a number o f  w hite  r a t s ,  b u t  observed no d i f f e r ­

ence between those  o f  p i t u i t a r y  f e d  and those o f  the c o n t r o l  an im als .
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The animals l i s t e d  in  t a b le s  1, 2, 3 and 4, were taken from the 

l i t t e r s  o f  fo r ty  p a i r s  of a lb ino  r a t s  ob ta ined  from the W is tar  I n s t i ­

t u t e  o f  Anatomy, P h i lade lp h ia ,  which, upon b e in g  raatod, were d iv ided  

in to  two groups, one experimental ,  the o th e r  c o n t r o l .  Care was taken 

to  keep the two groups sep a ra te  throughout the e n t i r e  experiment. The

re g u la r  d i e t ,  which was fed once a day to both the  experimental and
»

c o n t ro l  animals,  co n s is ted  o f  bread, milk and cracked corn .  Enough 

: food was given so t h a t  a t  the end of  the day there  remained a small 

amount l e f t  in  the  cages.  In a d d i t io n  to the r e g u la r  d i e t ,  each r a t  

i n  the experimental group was fed a l s o ,  once a day, f i f t y  m il l ig ram s,  

o f  the a n t e r i o r  lobe o f  the  p i t u i t a r y  su bs tan ce .  The d es icc a ted  p i t ­

u i t a r y  was placed  on a small p iece  o f  bread moistened w ith  milk and 

pressed  in to  the bread w ith  the blade o f  a k n i f e .  Each r a t  was remov­

ed to a sep a ra te  cage and was re tu rn ed  only a f t e r  the p i t u i t a r y  had 

heen ea ten .  The p i t u i t a r y  was given b e fo re  the r e g u la r  d i e t  and was 

g en e ra l ly  devoured immediately.

The des icca ted  p i t u i t a r y  substance ob ta ined  from the Armour and Co. 

l a b o r a to r i e s  was used throughout the experiment.  One gram re p re s e n t s  

four grams o f  the  f r e s h  subs tance .

Owing to the f a c t  t h a t  the genera l  r a c i a l  v a r i a b i l i t y  i s  tw ice  as 

g re a t  as th e  v a r i a b i l i t y  w i th in  the l i t t e r ,  as  re p o r ted  by Jackson 

(* 13) and K in .g(*15),  i t  i s  ad v isab le ,  in  experiments o f  t h i s  n a tu re ,  

to s o l e c t  the c o n t ro l  r a t s  from the same l i t t e r  as the  experimental  

animals .  N ever the less  we thought t h a t ,  by u s in g  a l a rg e  number o f  

animals ,  the averages o f  the  groups, by the  theory o f  p r o b a b i l i t y ,  might 

serve  as a f a i r l y  accu ra te  b a s i s  o f  comparison, and t h a t  such a method 

would have the advantage o f  making p o s s ib le  a d iv i s io n  in to  experimen­

t a l  and co n t ro l  groups befo re  the pe r io d  o f  g e s t a t i o n ,  thereby enab ling
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us to observe whether or no t  any marked e f f e c t s  are produced on the 

growth o f  the young by feed ing  the p i t u i t a r y  to the mothers before  

and during  the p e r iods  o f  pregnancy and l a c t a t i o n .

The c o n t ro l  animals were not  fed, as has been done in  some exper­

iments o f  t h i s  n a tu r e ,  on an amount o f  muscle corresponding to the 

amount o f  p i t u i t a r y  substance fed the  experimental an im als .  Muscle- 

fed c o n t ro l s ,  we a re  led  to be l iev e  from re c e n t  experimental  work, are 

no more s t r i c t l y  co n t ro l  animals than non-muscle-fed c o n t r o l s .  Al­

though w i th  muscle fed c o n t ro l s  a corresponding amount o f  p ro te in  

would be consumed by p i t u i t a r y  fed and con tro l  animals. .  Mendel, Osborne, 

ilcCollum and o th e rs  have shown t h a t  i t  i s  no t  the p r o te in  as  such, but 

the amino ac ids  and the r e l a t i v e  amount o f  amino ao id s ,  t h a t  determine 

the growth-producing and n u t r i t i v e  q u a l i t i e s  o f  the p r o t e i n s .  ^ F u r th e r -  • 

more, in  s tudy ing  the e f f e c t s  produced by feed ing  the p i t u i t a r y  sub­

s tance ,  i t  seems to us th e re  are  two problems which should be t r e a te d  

s e p a ra te ly ,  v i z .  (1) does the p i t u i t a r y  exe rc ise  an a c c e l e r a t i n g  i n ­

fluence on the growth o f  the organism? (2) can th e  same e f f e c t s  be p ro ­

duced by feed ing  an amino ac id  or combination of amino 'acids?

The animals l i s t e d  in tab le  5 were "taken from the l i t t e r s  o f  mothers 

t h a t  had rece ived  no p i t u i t a r y .  Three d i f f e r e n t  l i t t e r s  a re  r e p re s e n ­

ted  bu t  each experim enta l  animal and i t s  con tro l  were taken from the 

same l i  t t e r .

The animals o f  t a b l e s  6, 7 and G were obtained from the la b o ra to ry  

o f  Miss Agnes Grant, r e se a rc h  worker in  the Medical College o f  the Uni­

v e r s i t y  o f  C in c in n a t i .  Her a d u l t  ra/ts came from the W is ta r  I n s t i t u t e

o f  P h i la d e lp h ia .  From a comparison o f  the body weights  o f  the  l o s t  
(9, 10 and 11)

three  t a b l e s ^ i t  w i l l  be observed th a t  these  animals a re  the same as

those whose growth records  a r e  given in  t a b le s  6, 7 and G.
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The young r a t s  were weaned on the twenty-second day a fce r  b i r t h ,

each weighed in d iv id u a l ly ,  given a mark by c l ip p in g  the  oars and a

record  made o f  the  i d e n t i f i c a t i o n  mark, weight and da te  o f  b i r t h .

The c o n t ro l s  o f  tab le s  1, 2 ,3 ,  4, and 5 were kept s e p a ra te  from the

experimental group but under i d e n t i c a l  c o n d i t io n s .  Each experiment
%

t a l  r a t  of t a b le s  1, 2, 3 and 4 was fed 25 mgs, o f  the  d es icca ted  

p i t u i t a r y  substance on th e  day o f  weaning and t h e r e a f t e r  50 mgs. d a i ­

l y .  Those o f  t a b le  5 rece ived  25 rags, p i t u i t a r y  the day when weaned,

50 mgs. f o r  the fo l low ing  ten  days and t h e r e a f t e r  100 mgs. d a i l y .  The 

p i t u i t a r y  fed r a t s  o f  t a b l e s  6, 7, and 8 were kept in  the  same cages 

w ith  t h e i r  c o n t ro l s .  The dosage employed is  given in  each t a b l e .

In  feed ing  the  young animals the  p i t u i t a r y  substance a d i f f e r e n t  

method was followed than th a t  used fo r  the mothers o f  th e  r a t s  in  t a ­

b les  1, 2, 3 and 4* The p i t u i t a r y  was c a r e f u l l y  weighed out and p la c ­

ed on a c lean  p iece  o f  paper .  Once a day, oach r a t  was taken out o f  

i t s  cage, held in the hand and the p i t u i t a r y  o f fe red  i t  w i th  a small 

spoon. This procedure p re sen ted  no d i f f i c u l t y  s ince  a f t e r  the f i r s t  

or second feed ing  a l l  the animals r e a d i ly  devoured the p i t u i t a r y .

An autopsy was made o f  each animal.  Before k i l l i n g  the  animal 

(w ith  chloroform) i t  was weighed. The r a t s  o f  the f i r s t  f iv e  t a b le s  

were weighed to the t e n th  of gram, bu t  as  a g re a te r  v a r i a t i o n  was ob­

served in the o th e r  animals f r a c t i o n s  o f  a gram a r e  n o t  g iven. The 

organs enumerated in the ta b le s  were quickly removed, d isen tang led  from 

muscle or f a t t y  t i s s u e ,  placed in  a moist and a i r  t i g h t  weighing bo t­

t l e  and weighed immediately. In the e a r ly  s tages  o f  the  experiment 

each organ was weighed to the t e n th  o f  a mill igram, but  t h i s  was soon 

found to be unnecessary ,  s ince  the  l a rg e  v a r i a b i l i t y  in  the same o r ­

gans o f  d i f f e r e n t  animals rendered th e  mill igram s u f f i c i e n t l y  accur-
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unnecessary to a p lo t  a graph f o r  the s e n s i b i l i t y  o f  the balance*
'i - The cages were cleaned d a l ly  and d i s in fe c te d  twice*.a week. The feed­

ing d ish es  and the water  re c e p ta c le  were scoured In b o i l i n g  w ater  before  

each feed in g .

r. The f i r s t  p a r t  o f  t h i s  experiment, which comprises t a b le s  1 to 5 i n ­

c lu s iv e ,  was completed before  the second p a r t  Was begun. The animals 

enumerated in  the f i r s t  f iv e  t a b lo s ,  and a lso  t h e i r  mothers, were fed 

on a d i e t  c o n s i s t in g  o f  bread, milk and.cracked corn .  The animals 

whose growth records  are  given in ta b le s  6, 7 and 8 and autopsy reco rd s  

in  t a b l e s  9, 10, 11 were d iv ided  in to  two groups. One group was given 

the d i e t ,  corn, bread and milk; the o the r  was-fed ,  in  a d d i t io n ,  a mix­

tu re  made by b o i l in g  the following in g re d ie n t s :  SO l b s .  whole wheat,

30 l b s . , o a t  meal, 30 l b s .  yellow corn meal, 10 l b s .  l i n s e e d  o i l .m e a l ,  

l ^ . . l b s .  bone meal, \  l b ,  s a l t .  Our purpose was to  observe i f  any 

marked d i f fe ren ces -m igh t  be obtained by, feed ing  the. p i t u i t a r y  when two 

d i f f e r e n t  d i e t s  were used .  Becent experimental work has po in ted  out 

the n e c e s s i ty  o f  tak ing  in to  account the f a c t o r  o f  d i e t  in  experiments 

o f  t h i s  n a t u r e .  McCarrison ( ’20) has shown th a t . .d i e t a ry  def ic iency ,  

has a marked e f f e c t  o f  endocrine  a c t i v i t y ,  and . th a t^ a l l  ,the^ endocrine 

organs,  w i th  th e ,e x c e p t io n  o f  the ad ren a ls  and tho p i t u i t a r y  body, be ­

come more or les3  a t ro p h ied  as a r e s u l t  o f  d i e t e t i c  d e f i c i e n c i e s ;  the 

a d re n a ls ,  and, in  males, the  p i t u i t a r y  become' en la rgod .  S tubel  [ c i t e d  

from Cannon. ( ’2 2 )J discovered  t h a t ,  a f te r ,  feed ing  amino ac ids  and p ro - ,

t e i n  food,,, p r o t e i n - i s  s to re d  in  the l i v e r .  - He a l s o ; f o u n d - t h a t . t h i s

p r o t e in  m a te r i a l ,  is ,  discharged-by, a subcutaneous inJeotion^of-, ad ren­

a l in , . ,  thereby p o in t in g  o u t ,  as  Cannon..observes, .the, p o s s ib le  r e l a - ,  

t lo n s  o f * d ie t  to i n t o r n a l  s e c r e t i o n s .  (Cf. Henderson 21)_. .^For0 r e a ­

sons t h a t  w i l l  be given l a t e r , ,  the two. groups are, combined in the c a l -
’ W J •»* .. y •  t  I, I «h  ̂V. 4 1 •  ̂ ,S « 1 •  ̂ ' V/ 1. ♦«,.»

c u la t io n  o f  overages. In ta b le s  6, 7 and 8, the animals fed on corn.
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bread and milk a re  marked (a) ;  those t h a t  were given a r i c h e r  d i e t ,  

are marked (b) .  This arrangement makes p o ss ib le  a study of the in ­

d iv idua l  d a ta .  By comparing the body weight w ith  tab le s  6, 7 and 

8, the corresponding animals can be found in tab le s  9, 10 and 11.

The mothers o f  these animals were fed on a d i e t  r ich e r  in i ron  than 

the d ie t  given the  mothers of t a b le s  1 to 5 in c lu s iv e .  There were 

furthermore some s l i g h t  v a r ia t i o n s  in  the d i e t  of the mothers o f  the 

animals used in the second p a r t  o f  the  experiment. A record w as .care­

fu l ly  kept so t h a t ,  should any marked v a r i a t i o n s  be observed in  the 

growth curves or in  the percentage weights of the var ious  organs, i t  

might be p o ss ib le  to check up on the d i e t  of the mothers before and 

during pregnancy as well as  during the per iod  o f  l a c t a t i o n .

In the second p a r t  o f  the  experiment each p i t u i t a r y  fed r a t  was 

taken from the same l i t t e r  as i t s  c o n t ro l .  Whenever p o ss ib le  the 

two se lec te d  were the same weight when weaned. I f  there  was a d i f ­

ference in weight the l i g h t e r  animal was used as the  experimental 

r a t ,  the heavier as the con tro l  r a t .

In ta b le s  6, 7 and 8, each animal i s  designated by a c a p i t a l  l e t ­

t e r  thus ,  (A), (B), e t c .  Animals marked with the same l e t t e r  were 

.taken from the same l i t t e r .

OBSERVATIONS AND DISCUSSION .

Body Weight. The growth curves o f  the albino r a t  obtained by Donaldson, 

Zing, Jackson and o th e r s ,  a re ,  in some in s tan ces ,  widely d i v e r g e n t . . 

Jackson ( ’13) has ap t ly  remarked " i t  i s  evident th a t  in general there  

i s  no such th in g  as a s ing le  ’normal* course o f  growth and v a r i a t i o n  

fo r  a given spec ie s ."  Such fa c to r s  as an c es t ra l  s t r a in ,  d ie t ,  tem­

p era tu re ,  exe rc ise ,  e tc .  have sometimes a marked influence on the
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v a r i a t i o n  in grov/th. In  t h i s  paper no comparison w i l l  be made between 

Jay curves and the  o th e r  growth curves th a t  have been r e p o r t e d .

From a study o f  tablos  6, 7 and 8 i t  w i l l  be observed that,  in gen­

era l,  the curves o f  growth of the animals fed on the richer d i e t  takes 

a steeper ascent.  However, in the ca lcu la t ion  of  averages, the animals 

marked (a ) - - th o se  fed on a richer d ie t ,  as explained elsewhere -  have 

been grouped with those marked (b) ,  for, as can be seen from the in­

dividual data, the two groups show the same general tendency in their  

growth curve.

A s l i g h t  percentage inc rease  in body w eigh t  of the  p i t u i t a r y  fed 

animals over t h e i r  co n t ro l s  i s  shown in  ta b le  1, b u t ,  as the d i f f e r ­

ence in  the male group i s  so small (1$),  probably t h i s  apparent  i n ­

c rease  i s  not s ig n i f i c a n t*  In  a l l  the o the r  t a b l e s  th e re  i s  unques­

t io n ab ly  a g r e a t e r  percentage in c re a se  in the  weight o f  the experiment­

a l  animals over t h e i r  c o n t r o l s .  The p i t u i t a r y  fed males o f  t a b le  3 

gained 38$, and the females 57$ more than t h e i r  c o n t r o l s .  Table 5 

' g ives  s im i la r  r e s u l t s .  The p i t u i t a r y  fed males made a 55$, and the 

females a 17$ g r e a t e r  inc rease  than t h e i r  c o n t r o l s .  In the  averages 

given in t a b l e s  6, 7 and 8 which re p re sen t  th re e  d i s t i n c t  groups, there  

i s  an increase  o f  the p i t u i t a r y  fe d  r a t s  over t h e i r  c o n t ro l s  o f  111$, 

73$ and 58$ r e s p e c t iv e ly .  I t  w i l l  be observed th a t  a t  22 days o f  age, 

each o f  the e igh teen  experimenta l  animals (each taken from the same 

l i t t e r  as i t s  c o n t ro l )  weighed l e s s  than the c o n t ro l .  At the end o f  

the experiment a l l  the  p i t u i t a r y  fed animals in  t a b l e  6 wore heav ie r  

than t h e i r  c o n t r o l s ;  a l l  in  t a b l e  7 except one, and t h i s  animal had 

a malformation o f  i t s  upper t e e t h  which in t e r f e r e d  w i th  i t s  e a t in g .

In t a b l e  8, in  which two groups (a) and (b) are  r e p re s e n te d ,  the 

average percentage gain o f  the p i t u i t a r y  fed animals over t h e i r  con-
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t r o l s  i s  q u i t e  pronounced# Prom a study of the in d iv id u a l  d a ta ,  how­

ever, i t  w i l l  be seen th a t  th e re  i s  a d i f f e re n c e  in  the growth curves 

o f  the two groups (a) and (b) t h a t  does not occur in  ta b le s  6 and 7. 

In  the f i r s t  group (a) o f  t a b le  8 the four experimental animals show 

a decided gain  in  body weight over  t h e i r  c o n t ro l s .  In the second 

group (b) the  average percen t  in c re a se  o f  the two experimental a n i ­

mals i s  357$; t h a t  o f  the co n t ro l s  326$. Whereas there  i s  an in ­

c rease  of 31$ in the  p i t u i t a r y  fed r a t s  over t h e i r  c o n t ro l s ,  t h i s  i n ­

c rease  i s  much l e s s  than the  p e rcen t  increase  of the  p i t u i t a r y  fed 

animals o f  t a b le s  6 and 7 over t h e i r  c o n t r o l s .  Furthermore i t  should 

be noted t h a t  these  r a t s  were fed the  p i t u i t a r y  te n  days longer  than  

those  o f  t a b l e s  6 and 7.

Prom the  records  of the mothers of  the r a t s  in group (b) o f  tab lo  

8 we f in d  t h a t  they reoeived an u n r e s t r i c t e d  amount o f  milk whereas 

the mothers o f  the animals in  t a b l e s  6 and 7 and o f  group (a) in  t a ­

b le  8 were l im i t e d  to 16 o . c . p e r  day. The number of animals  i s  too 

small to warran t  any f i n a l  conclusion,  bu t  the r e s u l t s  suggest  th a t  

po ss ib ly  the e f f e c t s  of p i t u i t a r y  feed ing  a re  modified by the " r e s i s ­

tance '’ o f  the  animals, due to  the  v i tam ines  fed the  mother r a t s  dur­

ing  l a o t a t i o n .  F igure 4 i s  the growth curve o f  group (a) in  ta b le  

8, f ig u re  6 the curve o f  group ( b ) .  The curve o f  f ig u re  4 i s  s im i­

l a r  to t h a t  o f  f i g u r e  1, tho growth ourve of ta b le  6, and a l s o  to 

•that of f ig u re  2, the curve o f  t a b le  7. In the curve o f  f ig u re  5 

th e re  is  a marked d i f f e r e n c e .  The curves o f  growth. P ig s .  1 & 2, 

(experim ental  and co n tro l )  begin  to diverge in 15 days, but in  f i g ­

ure 5 they follow a long  very c lo se  to each o ther  fo r  t h i r t y  days.
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B rain .  ^ The b ra in  o f  the c o n t ro l s  i s  h ea v ie r  in  e ig h t  o f  the nine 

groups than the b ra in  o f  the  p i t u i t a r y  fed r a t s .  The average inc rease  

in percentage o f  body weight o f  the c o n t ro l  over the experimental  groups 

ranges from .08$ to .64$. In  ta b le  1 the b ra in  o f  the experimental  r a t s  

shows a g re a te r  percentage o f  the body weight,  b u t ,  s ince  these  animals 

were fed only 60 m ill ig ram s o f  the p i t u i t a r y  fo r  40 days, and, s ince  in  

the corresponding female group the b ra in  o f  the c o n t ro l s  i s  heav ie r ,  in  

view o f  the f a c t  t h a t ,  in  e igh t  o f  the  nine t a b l e s  th e  b r a in  o f  the p i t ­

u i t a r y  fed r a t s  i s  l i g h t e r  than th a t  o f  the  c o n t r o l s ,  the d i f f e r e n t  r e ­

s u l t s  ob ta ined  in  t a b le  1 can most probably be regarded  as  an a c c id e n t -  

s l  v a r i a t i o n .

H eart .  There i s  no v a r i a t i o n  between the h e a r t  o f  the  experimental 

group and the  h ea r t  of  the c o n t ro l s ,  except in  t a b l e  6. The marked 

hypertrophy in  these  cases is  no doubt due to the congestion  of the 

kidneys and l i v e r .

L iv e r .  There i s  no s i g n i f i c a n t  v a r i a t i o n  in  the  l i v e r  except  in  

the th ree  cases recorded in  t a b le  5. In these  th r e e  animals, two males 

und one female, (each taken from the same l i t t e r  as i t s  c o n t r o l ) ,  the  

l i v e r  showed a marked hypertrophy and had a deep, b la c k i s h  red  c o lo r .

The color o f  the l i v e r  in some o f  the experimental animals of tab les  

9* 10 and 11, a lso  was a deeper red than that of the controls ,  but 

there was no marked difference  in weight, as can be seen from the f i g ­

ures given in the tab les .

! •  The autopsy technique o f  Hatai ( ’13) was employed in remgving the 

r r gans wi t h  the exception t h a t  the  d i s s e c t io n s  were no t  mrde under a 

g lass  hood.
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Adrenals .  V ar ia t io n s  in  the ad ren a ls  a r e  no t  c o n s ta n t .  The ad re ­

n a l s  in  ta b le  5 o f  the experimental animals (both  male and female)

£re  r e l a t i v e l y  l a r g e r  than  those o f  the c o n t ro l s ,  but ,  owing to the 

"variations in  the o th e r  t a b l e s ,  the  data of t a b l e  5 i s  i n s u f f i c i e n t  

f i n a l  conc lus ions ,

Kidneys. The kidneys o f  the experimenta l  animals  in  the f i r s t  four  

ta b le s  a re  s l i g h t l y  h ea v ie r  than those o f  the c o n t r o l s .  In  t a b l e  5 

the d i f f e re n c e  in weight is  unmistakable .  There were a lso  marked mac- 

ro sco p ic a l  d i f fe re n c e s  in  the  appearance o f  these k idneys .  Those o f  

the  p i t u i t a r y  fed r a t s ,  (bo th  th e  two males and th e  female) were, l i k e  

the l i v e r ,  a deep b la c k ish  red  c o lo r .  In  ta b le s  9, 10 and 11, th e re  

i s  no cons tan t  v a r i a t i o n  between the  weight o f  the kidneys in  the  ex­

per im en ta l  and c o n t ro l  groups. Eoskins ( ’16),  employing a much sm all ­

er dosage o f  the p i t u i t a r y ,  observed t h a t  the  kidneys o f  the hypophy­

s i s  fed r a t s  averaged 12 pe rcen t  heav ie r  than the c o n t ro l s .

Testes  and O var ies .  The t e s t e s  and ovar ies  o f  the co n t ro l s  in  the

f i r s t  four  t a b le s  a r e  s l i g h t l y  h eav ie r  th an  those o f  the experimental
I %

groups. With a l a r g e  dosage the t e s t e s  and o var ie s  of  the p i t u i t a r y

fed r a t s  a r e , s l i g h t l y  h ea v ie r  than those o f  the c o n t ro l s ,  This o b se r ­

v a t io n  ag rees  with t h a t  o f  HoBkins ( ’16) and a l s o  o f  Session and Broyle 

( ’21) but d i f f e r s  w ith  the  o bse rv a t io ns  o f  Goetsch ( ?16) who used a 

^uch sm alle r  number o f  an im als .

Thymus. Ho co n s tan t  d i f f e re n c e s  can be observed between the  thymus 

of the experimental and th e  con tro l  groups.

Thyroid. The weighings of the  th y ro id  a r e  not  given because of 

in accu rac ie s  in  th e  techn ique  o f  removal d iscovered a f t e r  a la rg e  num­

ber of the weighings had been made.

Spleen .  In the f i r s t  fou r  t a b le s  the sp leen o f  the  experimental  

groups i s  s l i g h t l y  h ea v ie r  than th a t  o f  the c o n t r o l s .  The sp leen  o f
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the male p i t u i t a r y  fed r a t s  in  ta b le  5 i s  a lm ost  twice as l a rg e  as  

th a t  of t h e i r  c o n t ro l s .  These la rgo  sp leens  d id  not  have the  grey 

patches observed in  the  "en la rged  spleens" desc r ibed  by Hatai ( ’13).

= The d i f f e re n c e  in weight was not  ob ta ined  in  the two females o f  

'this t a b l e .  In  the remaining  t a b le s  the sp leen  i s  s l i g h t l y  h eav ie r  

in  the experimental an im als .  Hatai observed t h a t  a heavy l i v e r  i s  

gene ra l ly  a s so c ia te d  w i th  a heavy sp leen .  This o b se rv a t ion  i s  con- 

; firmed in  the p re se n t  paper,  but i t  should be noted  t h a t  a heavy k i d ­

ney i s  a lso  f re q u en t ly  a s so c ia te d  w ith  a heavy sp leen .

T ib ia ,  Gastrocnemius and Foot.  No v a r i a t i o n  between experimentals  

and c o n t r o l s .

SUMMARY AND CONCLUSIONS

A study i s  offered  in  th is  paper of the e f f e c t s  produced in the body 

weight and in the various organs of the white rat by feeding the 

desiccated anterior lobe o f  the p i tu i ta r y .

Although the data  ob ta ined  i s  no t  l a r g e  enough to  e s t a b l i s h  f i n a l  con­

c lu s io n s  by s t a t i s t i c a l  methods, y e t  i t  i s  s u f f i c i e n t  to provide e v i ­

dence on some im portan t  p o in t s  w ith  a co n s ide rab le  degree o f  p r o b a b i l l -  

ty .

The controls  were not fed on muscle corresponding to the amount o f  

Pitu itary  substance given the experimental ra t s ,  since growth i s  

accelerated by some o f  the amino abide and in a d if feren t  degree 

according to the particu lar  amino acid or combination o f  amino acids  

consumed.

A conspicuous gain in body weight was made by the p i tu i ta ry  fod animals 

ovor th e ir  contro ls .

Observations were made on the relationships of diet to the effects  pro- 

duced by pituitary feeding.
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■ .The animals fed on a r i c h  d i e t  no t  only grew more r a p id ly ,  b u t ,  in  

most cases ,  the p i t u i t a r y  fed r a t s  in  t h i s  group made a g r e a t e r  p e r ­

cen t  in c re ase  in  body weight over t h e i r  c o n t ro l s  than  the animals on 

n more r e s t r i c t e d  d i e t .  One group o f  r a t s ,  whose mothers re c e iv e d  a 

more p l e n t i f u l  supply o f  v i tam ines  during  pregnancy and l a c t a t i o n ,

■Were l e s s  a f f e c t e d  in  growth by the p i t u i t a r y  than  the r a t s  whose 

[mothers d id  not  r e c e i v e . a s  much v i tam in e s .  The number o f  animals in  

i th i s  group i s  no t  la rg e  enough to  w a r ran t  d e f i n i t e  co n c lu s ion s ,  never-
r *
; t h e l e s s  the r e s u l t s  are  constant and th e re fo re  s u g g e s t iv e .  More ex- 

| t e n s i v e  experiments in  feed ing  the  endocrine glands should be under-  

; taken and a comparative s tudy made o f  the  e f f e c t s  produced w i t h  d e f in i t e  

ly  r e g u la te d  d i e t s .  The same growth curves might be ob ta ined  by feed ­

ing, a combination o f  the v a r io u s  amino a c id s .

* , Growth o f  the b ra in  seems to  be r e ta rd e d  by feed ing  the a n t e r i o r  

lobe o f  the  p i t u i t a r y .

'•  The o v a r ie s  and t e s t e s  a r e  probably not  a f f e c t e d .  No muscle, bone 

s k e l e t a l  enlargement follows upon the feed ing  o f  l a rg e  doses o f  the 

P i t u i t a r y ,  i f  the gastrocnemius, t i b i a }nnd fo o t  are  taken as r e p r e ­

s e n ta t iv e s  o f  these  systems.

The h e a r t  i s  no t  a f fec ted ^ ex ce p t  i n d i r e c t l y  in  some casos ,  by con­

g es t io n  o f  the l i v e r  and k idneys .

Enlargement o f  the sp leen  seems to follow upon p i t u i t a r y  fe ed in g .

The a d re n a l s ,  kidney and l i v e r  a re  g ene ra l ly  not  a f f e c t e d ,  but  in  

only th re e  animals of the f i r s t  l o t  t t e t  were fed  a l a r g e r  dosage 

than the  o th e rs  o f  the sarao l o t ,  there  appeared a marked hypertrophy 

°£ the a d re n a ls ,  k idneys and l i v e r ,  and an apparent  conges t ion  o f  the 

two l a t t e r .  Since each experimenta l  animal was taken from the same 

l i t t e r  a s  i t s  c o n t ro l  ( th re e  l i t t e r s  a re  rep resen ted )  and both  e x p e r i ­

mental and c o n t ro l  animals were k e p t  under i n d e n t i c a l  c o n d i t io n s ,  these  
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e f f e c t s  can hard ly  bo a s c r ib e d  to extraneous f a c t o r s  but  must bear  a 

causal  r e l a t i o n  to p i t u i t a r y  feed ing .

These marked changes in  the  kidneys and l i v e r  v;ere no t  obtained 

in  the animals o f  the second l o t ,  a l though these  l a t t e r  rece ived  a 

l a r g e r  dosage of the p i t u i t a r y .  In some in s ta n c e s ,  however, the k id ­

neys and l i v e r  o f  the p i t u i t a r y  fed animals were a much deeper color  

than those  o f  the c o n t r o l s ,  su g g es t in g  some conges t ion .  These r e s u l t s  

seem to  warrant  the conclusion t h a t  the a n t e r i o r  lobe o f  the (commer- 

c i a l j d e s i c c a t e d  p i t u i t a r y ,  fed to white r a t s ,  has some s p e c i f i c  e f f e c t s  

°n the kidneys and l i v e r  (and probably the a d r e n a l s ) ,  which may be 

modified, or probably p reven ted ,  by f a c to r s  which have n o t  been de­

termined in th i s  experiment. F u r th e r  i n v e s t i g a t io n  should  be made o f  

"the p o ss ib le  f a c to rs  th a t  might modify the e f f e c t s  o f  p i t u i t a r y  feed­

ing .  The " r e s i s ta n c e "  o f  the animals ,  due to the d i e t ,  and e s p e c ia l ly  

to the v i tam ines  fed them and to t h e i r  mothers dur ing  pregnancy and

l a c t a t i o n ,  the age, s t r a i n  and general  p h y s io lo g ic a l  co n d i t io ns  o f  the 
* . 

c a t t l e  from which the  p i t u i t a r y  gland i s  der ived ,  are suggested a s  such

Possible fac tors .
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TABLE Ik). 1

MALE -  HYPOPHYSIS FED

40 LAYS OLL

7.

37.5 
33,7
In' 030.2 
35.4

r g»30.5
n 4 *3 

e°* 31,6

M r . *

it

MALE -  CONTROL

BODY wt. 
32 LAYS

BOLY WT. 
40 LAYS BRAIN HEART LIVER ALRENALS KILNEYS TESTES

33;3 36.0 $ 1.259 .166 2.331 .011 .523 .194
37.8 41.5 I n c r . 1.440 .228 1.851 .010 .655 .326
17.4 26.8 1.197 .205 1.343 .010 .582 •
37.3 33.7 t 1.358 .280 2.144 .012 .632 .174
18.0 34.0 1.260 .246 1.835 .014 .749 .119

'3 0 .9 41.7 t 1,343 .284 2.079 .016 .709 .149
32.5 35.6 58$ 1.310 .235 1*931 .013 .642 .192

3,7 4 .3 0 .0 71 .035 0 .244 .002 .061 .058
33.1 35.0 1.302 .237 1.965 ..012 .643 .162

W. 3.68 0.66
« •

5.42 .036 1.80 0.54

59.0 $ 1.455 .298 3.066 .009 .752 .479
47.5 In c r . 1.449 .289 2.922 .014 .608 X
55.1 1.452 .262 2.434 .014 .672 .472
48.4 t 1.332 .198 2.155 .011 .550 .459
35.2 1.347 .193 2.181 .014 .480 .325
42.1 t 1.568 .221 £.133 .014 .653 .373
47.9 57$ 1.424 .244 2.482 .013 .619 .422

6.3 0 .056 .040 0 .325 .002 .057 .058
47.7 1.451 .247 2.295 .014 .631 .459

2.95 .51 5.18 .027
• •

lv29 .88
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TABLE No. 1 ( c ’ t ’ d)

MALE - HYPOPHYSIS FED

AGE -  40 DAYS

BODY WT. 
22 DAYS

23.3
27.8 
17 .4
27.3 
18.0
20.9 

A'v. 22.5 
M. V. 3 .7  
M ED.22.1

$B . W.-

BODY WT. 
40 DAYS

GAS'TROC

36.0
41 .5  
26.8
35.7
34.0
41.7
55.6 
4 .3

35.0

/O
In c r .

58$

THYMUS SPLEEN TIBIA NEMIUS FOOT

.114 .096 .077 .215 .324

.176 .109 .042 .217 .411

.034 .091 .049 .117 .260

.061 .123 .068 .146 .331

.052 .097 .063 .163 .381

.075 .119 .084 .180 •339

.085 .106 .064 .173 .341

.039 .011 .012 .031 .036

.068 .102 .065 .172 • 335

0.24 0.30 0.18 0.49 0.96

MALE -  CONTROL

AY.
M.V.
MED.

27.5
33.7
33.0 
30.2
25.4
23.1
30.5 
4 .3

31.6

59.0 
47.5
55.1 
48 .4
35.2 
42.1 
47.9

6.3
47.7

%
In c r .

57$

$ B.W. -

.218 .178 .115 .292 .629

.240 .149 .116 .260 .462

.132 .128 .090 .458

.141 .144 .081 .323 .385

.124 .141 .069 .150 .341

.130 .136 .105 .248 .424

.164 .146* .096 .255 .450

.045 .012 .016 .044 .067

.157 .143 .098 .260 .441

0.34 0.31 0.20 0.54 0.94
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TABLE No. 2 

FEMALE -  HYPOPHYSIS FED

40 DAYS OLD

body wt.
22 DAYS

40 DAYS 
BODY WT. BRAIN HEART LIVER ADRENALS KIDNEYS OVARIES

29.7 41 .5 # 1.384 .220 2.100 .015 .615 .030
20.6 47.2 In c r . 1.369 .258 2.533 .017 .636 .028
32.6 51.8 1.433 .317 3.460 .022 1.119 .039
18.3 40.9 1 1.314 .235 1.856 .014 .615 .024
19.3 34.5 1.352 .190 1.545 .014 .485 .019
27.8 41.5 » 1.422 .228 2.111 .009 .687 .022
27.6 43.9 1.450 .263 2.112 .012 .697
28.9 50.5 I 1.515 .285 2.472 .011 .720 .019
17.7 29.2 1.116 .256 ' 1.659 .011 .540 .010
20.6 32.6 I 1.323 .280 1.980 .010 .691 .026
23.4 41.4 77# 1.368 .253 2.183 .014 .681 .024
4 .7 5.6 .073 .028 .331 .003 .123 .006

20.7 41 .5 1.377 .257 2.100 .014 .662 .027
• a .

3 .3 0 .61 5.27 .034 1.64 .058

FEMALE-CONTROL

'G
V.

18 .1
25.8
35.1 
?7.o
U .7  
21 .6
22.5 
21.7
23.1
24.1 

5 .7
22.5

s.w.

42.4 /o 1.290 .265 2.099 .016 .603
51.6 In c r l .4 3 1 .329 2.740 .744 .037
60.9 1.641 .370 3.938 .020 .987 .037
57.1 f 1.504 .318 2.682 .018 .817 .030
20.5 1.132 .313 1.352 .009 .308 .014
31.7 * 1.289 .203 1.910 .017 .501 .018
27.8 1.295 .166 1.423 .018’ .449 .022
27.8 i 1.250 .171 1.282 .017 .430 .022
36.0

64#
1.365 .192 2.226 .018 .535 .024

39.5 1.355 .236 2.184 .016 .597 .026
10.8 .105 .075 .523 .003 .169 .006
36.0 1.365 .203 2.099 .017;- .535 .023

3.43 0 .60
4m

5.52 .041 1 .61 .065
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TABLE NO. 2 ( c ’t 'd )

FEMALE - HYPOPHYSIS FED

.. 40 DAYS OLD

BODY WT. BODY WT. GASTHOC
22 DAYS 40 DAYS THYMUS SPLEEN TIBIA NSMIUS FOOT

20.7 41 .5 $ .169 .215 .086 .201 .309
20.6 47 .2 In c r . .185 .390 .086 .203 .362
32.6 51.8 .151 .278 .113 .217 .480
18.3 40 .9 V .147 .078 .069 .157 .351
19.3 34 .5 .128 .150 .069 .146 .323
27.8 41 .5 1 .150 .133 .077 .194 .395
27.6 43.9 .196 .139 .093 .258 .370
28.9 50.5 ? .156 .144 .118 .243 ,391
17.7 29.2 .044 .082 .080 .113 .044
20.6 32 .6 t .059 .095 .065 .149 .284
23.4 41.4 7755 .138 .170 .086 .188 .331

t i l ' 4 .7 5.6 .037 .074 .014 .038 .073
^SD. 20.7 4 1 .5 .154 .137 .083 .202 .357

% B.W•  • 0 .33 0.41 0.21 0 .45 0.80

FEMALE -  CONTROL

18.1 42.4 .168 .122 .078 .172 .336
25.8 51.6 In c r . .188 *.154 .109 .206 .388
35.1 60.9 .191 .221 .128 .269
37.0 57.1 1 .221 .047 .103 .270 .505
11.7 20.5 .036 .065 .038 .079 .201
21.6 31.7 » .081 .121 .077 .164 .323
22.5 27.8 .064 .084 .065 .125 .314
21.7 27.8 1 .071 .091 .064 .132 .309
23.1 36.0 .069 .105 .068 .167 .296f '  G. 24.1 39 .5 64$ .121 .112 .081 .176 .334.V. 5.7 10.6 .058 .038 .021 .048 .057

'2D. 22.5 36.0 .081 .105 <,077 .167 .319

’ B.V/ ♦ * * 0 .31 0.28 0.21 0 .45 0 .85
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TABLE HO. 3

B.W.
J!§_days

.0%

’a
V.

19 
86:®
20 -> 
1613 
30.9
26.3
25.6 

,30.6
30.4 
21.1
24.6 
4 .6

®. 26;9 

b'.w. "

MALE - HYPOPHYSIS FED

50 DAYS OLD

B. W.
50 DAYS BRAIN HEART LIVER ADRENALS KIDNEYS TEST]

60.3 $ 1.408 .304 3.045 .019 0.840 .622
78.2 In c r.. 1.550 .398 3.747 .017 1.044 .913
65.8 1.506 .333 3.303 .017 0.838 .599
44.8 i 1.365 .273 2.275 .013 0.570 .438
75.7 1.557 .382 3.823 .021 1.046 1.229
67.2 i 1.458 .369 2.734 .017 0.892 .937
62.7 1.541 .343 3.095 .016 0.947 .607
51.2 r 1.581 .339 3.176 .019 0.908 .418
51.1 1.568 .346 3.559 .020 0.990 .515
44.6 t 1.374 ,312 3.026 .015 0.854 .190
60.2 145% 1.491 .340 3.178 .017 0.893 .647

9 .8 0.616 .028 0.336 .002 0.093 .214
61.5 1.524 ,342 3.135 .017 0.900 .603

9m

2.48 0.56 5.28 .028

CO
« ^ •

H

1.07

:h- 26! 

2.W.

3 ,3  
8 5 4 :’5

MALE -  CONTROL 

50 DAYS OLD

£0.5 67.7 %
$ • 1  63.£ In c r,

0 4E.3
Jj*4 58.5  '
«6.4  66.8
an’I  51.2

46 .5
>  ^ t* l 41 .5  ’
^ • 2 6 ,7  53.3 10755

* * * 8 .2

1.592 .297 3.194 .017 .763 .689
1.553 .285 3.241 .014 .763 .642
1.578 .408 3.468 .019 .970 .962
1.415 .329 2.921 .013 .661 .680
1.535 .392 3.029 .021 .887 .701
1.402 .314 2.620 .016 .618 .397
1.416 .223 2.067 .014 .570 .661
1.480 .229 1.976 .017 .598 .226
1.496 .309 2.802 .016 .727 .607

.068 .051 .461 .002 .091 .206
1.508 .301 2.976 .017 .707 .652

2 .0 0 .58
«w

5.26

o
 

1 
COo

. 1.37 1.14
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B.V/,

-  22 -
TABLE Wo. 3 ( o ’ t ' d )

MLB -  HYPOPHYSIS FED 

AGE -  50 DAYS

BODY WT. BODY WT. GASTROC
22 DAYS 50 DAYS THYMUS SPLEEN TIBIA NEMIU3 FOOT

19.0 60.3 1o .186 .651 .115 .268 .468
26.3 78.2 In c r . .222 .246 .145 .368 .538
20.0 65.8 .225 .195 .119 .302 .447
15.3 44.8 i .070 .115 .086 .181 .390
30.9 75.7 .170 .186 .142 .381 .582
26.3 67.2 f .233 .196 .108 .342 .536
25.6 62.7 .224 .185 .130 .526 .903.
30.6 51.2 i .095 .172 .118 .241 .486
30.4 51.1 .097 .426 .118 .270 .461
21.0 44.6 » .092 .146 .100 .171 .308
24.6 60.2 145 $ .161 .252 .118 .305 .552
4 .6 9.8 .058 .050 .013 .079 .146

25.9 61.5 .183 .195 .118 .286 .477

0.27 0.42 0 .20 0 .51 0.90

MALE - CONTROL

28.5 57.7 • i .228 .143 .122 .287 .451
30.1 63.2 Inor. .184 .174 .135 .304 .518
26.0 42.3 .228 .202 .134 .323 .578
21.4 58.5 » .193 .158 .106 .267 .490
26.4 66.8 .203 .189 .141 .327 .453
16.7 51.2 t .139 .127 .099 .223 •
30 .5 45.5 .105 .131 .119 .242 .427
26.1 41 .5 i .093 .123 .088 .215 .415on n** v  . ( 53.3 107$ .172 .156 .118 .274 .476
3 .3 8 .2 .044 .025 .017 .036 .045

26.2 54.5 .189 .151 .121 .277 .453
— 0 .32 0.29

•
0.21 0.51 0 .89
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TABLE Ho, 4

FEMALE -  HYPOPHYSIS FED 

50 DAYS OLD

'(*
K  
D,

b.y/.

body wt.
22 DAYS

BODY WT.
50 DAYS BRAIN HEART LIVER ADRENALS KIDNI

27.0 65.9 $  1.436 .327 3.847 .019 0.823
19.8 49.5 In c r .1 .4  23 .274 2.457 .017 • 0.722
17.1 48.3 1.358 .238 2.201 .014 0.615
20.6 60.8 1.460 .318 2.605 .019 0.728
21.4 65.8 * 1.480 .3o3 3.766 .017 0.832
21.8 52.5 1.457 .281 3.608 .018 0.734
30.8 90.0 ’ 1 .585 .467 4.635 .028 1.136
19.8 48,8 1.305 .372 2.282 .017 0.644
29.3 49.3 ' 1 .477 .450 2.948 * 0.928
.23.1 5a.o 155$ 1.442 .342 3.150 .019 0.796

3 .5 10.3 0.044 .061 0.724 .003 0.117
21.4 52.5 1.457 .327 2.948 .017:- 0.734

- — — — - . .

* 2.44 0.58 • 5.34 .032 1.35

OVARIES

.034

.027

.024

.030

.031

.039

.038

.030
1014
.030
.005
.030

.051

FEMALE -  CONTROL

27.6
27.8
20.9
27.6 
24.4 
21.2
24.7
29.7 

• rj 25,4 
f  25.4
D 2*3 * 25.4
■2.W.

48.4 % 1.486 .250 2.415 .017 0.421 .026
63 .0 In c r .1.648 .315 2.816 ’.014 0.769 .031
60.2 1.619 .321 2.599 .017 0.741 .031
73.2 1.606 .418 3.432 .022 0.983 .039
41.4 » 1.330 .210 1.918 .010 0.512 .021
41.2 1.307 .205 1.864 .025 0,436 .025
34.8 i 1.400 .173 1.594 .014 0.468 .021
51.1 1.445 .220 2.552 .018. 0.622 .025
38.7 i 1.368 .203 2.675 .015 0.661 .036
50.2 98$ 1.468 .257 2.429 .017 0.624 .028
10.6 .120 .063 .400 .003 0.149 .006
48.4 1.445 .220 2.552 .017 0.622 ..026

2 .92 0.51 4 .84 .034 1.24 .056
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TABLE No. 4 ( c ' t 'd )  

FEMALE - HYPOPHYSIS FED 

AGE -  50 DAYS

of

BODY WT. 
22 DAYS

BODY WT. 
50 DAYS THYMUS SPLEEN TIBIA

GASTROC
m u  us FOOT

27.0 65.9 $ .230 .303 .120 .299 .537
19.8 49.5  In o r. .197 .380 .095 .259 .432
17.1 48.3 .105 .155 .102 .240 .386
20.6 60.8 1 .194 .184 .123 .212 .492
21.4 65.8 .316 .236 .106 .317 .586
21.8 52.& 1 .227 .221 .100 .270 .514
30.8 90.0 .321 .180 .138 .410 .592
19.8 48.8  ' .181 .144 .080 .267
29.3 49.3 .120 .152 .120 .273 .422
23.1 59.1 155$ .219 .217 .109 .283 .495
3 .5 10.3 .048 .060 .014 .039 .055

21.4 52.5 .197 .184 .106 .270 .503

0.37 0.36 0.18 0.48 0.84

FEMALE -  CONTROL

4 V * q

U .V ? *
USD.

^ B.w

27,6 48.4 .205 .130 .114 .238 .448
27.2 63.0 In c r . .240 .162 .128 .315 .500
20.9 60.2 .209 ,129 ,130 .260 .516
27.6 73.2 t .224 .202 .111 .322 .607
24.4 41.4 .096 .120 .089 • .185 .350
21.2 41.2 t .130 .142 .070 .17 7 .336
24.7 34.8 ,063 .122 .071 .161 .340
29.7 51.1 i .134 .142 .101 .252 .377
25.4 38.7

98$
.087 .120 .076 .157 .356

25.4 50.2 .154 .141 .099 .232 .426
12.3 10.4 .056 .018 .019 .055 .082
25.4 48.4 .134 .130 .101 .238 ,377

•* M. 0.31 0.28 0 .20 0 .46 0.85
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TABLE N o. 5

!*V*,

MALE - HYPOPHYSIS FED 

AGE 62 DAYS

BODY WT. BODY WT.
22 DAYS 62 DAYS BRAIN HEART LIVER ADRENALS KIDNEYS

27.6 64.7 <1/° 1.460 .954 3.733 .022 1.145
27.1 76.8 In c r . 1.591 .515 5.399 .027 1.311
27.4 70.8 158$ 1.526 .735 4.566 .025 1.288

«* - 2.15 1.04 6.45 0.35 1.82

MALE - CONTROL

27.6 50.4 $ 1.489 .258 2.776 :o i4 .640
24.7 .. 55.8 In c r . 1.473 .275 2.392 .018 .703
26.2 53.1 103 $ 1.481 .267 2.584 .016 .672

2.79 0.50 4.87 0.40 1.27

BODY WT. 
2 2  DAYS

36.4
i B.V/. -

BODY WT.
62 DAYS----------- d  --------

68.6  In c f .  1.500
88$

2.19

FEMALE -  HYPOPHYSIS FED 

BRAID HEART LIVER ADRENALS KIDNEYS

.475

0.69

4.478

6.53

.034

0.49

1.375

2 .0 1

36.5

B.V/. -

62.7 In c r .  1.531 
71$

2.44

FEMALE -  CONTROL 

.302 2.396 .024

0.48 3 .82  0 .35

.740

1.18
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TESTES

1.005
.703
.854

1 .21

.661

.413

.537

1.01

ovarie:

.031

0.45

.030

0.48



TABLE No. 5 

MALE -  HYPOPHYSIS FED 

AGE -  62 DAYS

BODY WT. 
22 DAYS

27.6 
27.1 

iV’e . 27.4

B . W .  -

27.6
24.7 

v ’e . 26.£

B.W. .

body wt.
22 DAYS 

36*4 

B . W .  -

36 .5

BODY WT. 
62 DAYS THYMUS

64.7
76.8
70.8

/° .099 
In c r .  .118 
158$ .109

0 .15

MALE

50.4
55.8
53.1

$
In c r .
103$

.124

.120

.122

0.23

BODY WT. 
62 DAYS

$
THYMUS

68.5  In o r . .114
88$

0.17

B . W .  .

$
62.7 In c r .  .140 

71$
0 . 2 2

SPLEEN TIBIA
GASTROC
NEMIUS FOOT

.332 .125 .295 .462

.306 .144 .351 .562

.319 .135 .323 .512

0.45 0.19 0 .46 0.72

-  CONTROL

.138 .116 .276 .408

.155 .142 .277 .411

.147 .129 .277 .400

0.28 0.22 0 .52 0.75

HYPOPHYSIS FED

SPLEEN TIBIA
GASTROC
NEMIUS FOOT

.203 .175 .376 .632

0.30 0.26 0 .55 0.92

1 -  CONTROL

.212 .137 .350 .532

0.34 0 .20 0.56 0.85
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TABLE NO. 6

MALE -  HYPOPHYSIS PED

22 days 
o ld

5ds

A (a) 20 23
B (a) 27 31
C (a) 30 36
D (b) 32 43
E (b) 19 25

e 25.6 32

10 15 20 25

26 31 31 35
31 34 40 50
38 43 52 59
50 58 75 86
29 42 48 59

35 42 49 58

30 35 40 ^ In c r

41 46 60 202$
55 65 80 196$
70 77 90 200$
99 121 148 364$
63 72 91. 5 382$

66 76 96 275$

CONTROL

A (a) 23 26
B (a) 28 34
C (a) 30 36
D (b) 34 41
E (b) 19 27

Av’e. 26. 8 33

DOSAGE

10 days 
20  "  

10 "

30 34 37 38
34 35 39 44
40 41 46 49
46 51 60 66
31 38 41 47

36 40 45 49

50 mgs. 
100  "  

200  "

43 46 57 148$
48 55 64 129$
55 62 69 130$
79 82 102 200$
47 54 61 213$

54 60 71 164$
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TABLE Ho. 7

FEMALE - HYPOPHYSIS FED

2£ days 5 10 15 20 25 30 35 40 $ In c r
old

A fa) 19 25 26 32 36 41 44 47 56 195$
B (a) 21 25 27 33 43 47 50 54 64 207$
C (a) 33 39 40 45 53 62 69 76 90 173 $
D (a) 23 28 29 34 38 44 49 54 62 170$
E (b) 29 36 46 55 67 77 95 103 110 279$
F  (b) 17 23 29 42 53 66 79 98 112 559$

A v 'e . 23.7 29.,4 33 40 48 56 64 72 82 246$

CONTROL

A (a) 19 24 25 32 35 39 42 45 50 162$
B (a) 23 26 27 32 37 39 44 45 50 117$
C (a )' 38 42 48 50 58 63 68 69 75 .97$
D (a) 23 28 29 31 33 38 42 45 50 117$
S (b) 30 39 47 53 64 75 89 98 120 300$
F (b) 21 23 30" 37 42 47 53 65 75 219$

Av’o 25.6 30 34 39 45 50 56 61 70 173$

DOSAGE

10 day8 50 mgs.
£0 " 100 mgs.
10 " 200 rags.
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TABLE No,8

FEI1ALE -  HYPOPHYSIS PEL

B (a )

Ave.

old 5 io 15 20 25 30 35 40 45 60 55 60 $ I n c r

20.5 25 29 39 42 48 53 59 66 77 87 95 102 398$
21,5 26 29 34 37 41 46 49 57 67 74 83 92 327$
25.5 32 32 3 3 38 43 50 60 71 76 82 95 102 300$
24.5 3 0 30 3 2 34 39 45 54 60 67 70 80 87 255%
28.5 3 5 39 46 54 66 77 97 110 118 129 133 133 366%
30.5 39 .5 45 55 67 79 92 110 114 123 123 134 134 339$

25.1 31.2 34 40 45 53 60 71 80 88 94 103 108 330$

CONTROL

A (a )
A (a )
B (a)
S {b>
n  (b >
<Mb);
Aye I :

20.5 24 26 34 36 39 44 47 49 55 63 66 71 246$
22.0 25 .30 35 35 39 43 47 49 56 69 63 70 218$
28.0 30 30 34 37 42 46 49 58 60 65 73 73 161$
28.0 34 37 42 48 57 66 73 83 88* 100 105 114 307$
30.5 38 47 58 73 86 98 116 128 133 133 141 143 368$
30 .5 37 45 49 60 71 79 89 97 107 114 122 123 303$

26.6 31 36 42 48 56 62 70 77 83 91 95 99 272$

DOSAGE

10 d a y s 50 mgs.
20 it 100 t;
10 ti 200 ii

10 ii 300 it
10 it 400 it
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TABLE Ho. 9

MALE -  HYPOPHYSIS FED

AGE 62 DAYS
BODT WT. 
22 DAYS

A)
2 )

Si
20 ,0
27.0
30 .0
32 .0
19.5 
25.7

B.W. .

A)
B)

8

23.0  
28 .0
30 .0
34 .0  
19.5 
26.9

BODY WT. 
62 DAYS

60.5 f  
80 .0  In c r,
9 0 .0  ' 

148.5
91.5  »
94.1 266$

5 7 .0  $ 
64J0 Incr-
6 9 .0  * 

1 0 2 .0
6 1 .0  '

. 7 1 . 164$

BRAIN HEART LIVER ADRENALS KIDNEYS

1.700 .380 3.810 .015 0.715
1.646 .396 3.854 .022 0.746
1.592 .473 4.534 .024 0.967
1.841 .782 7.677 .023 1.590
1.687 .463 5.536 .016 1.033
1.693 .498 5.082 .020 1.010

1.80 0.53 5.40 .021 1.07

MALE -  CONTROL

TESTES

0.965
1.269
1.787
2.059
1.360
1.488

1.58

W. ..

1.620 .347 3.655 .012 0.783 0.633
1.579 .328 3.743 .021 0.737 0.749
1.690 .412 4.137 .020 . 0.768 0.859
1.705 .558 5.195 .020 1.093 1.533
1.605 .359 4 .2 0 4 ’ .016 0.743 0.795
1.640 .401 4.187 .018 0.825 0.914

2.31 0 .56 5.88 .025 1.16 1.29

MALE- HYPOPHYSIS FED
■ BODY WT. 
22 DAYS

*) 2 0 .0
27.0
30 .0
3 2 .0  

Y *  19.5
25.7

I*)
hI

B . W .

B)

,Vn

23 .0
28.0
3 0 .0
3 4 .0

> l 9 *& B. 26.9

B . W .

BODY WT. GASTROC
62 DAYS THYMUS SPLEEN TIBIA NEMIUS FOOT

60.5 f° .170 .208 .095 .101 .459
80 .0 In c r . .213 .227 .114 .176 .596
90 .0 t .187 .266 .165 .175 .754

148.5 .402 .550 .272 .253 .866
91.5 » .235 .356 .153 .153 .715
94.1 266$ .241 .321 .160 .172 .678

mm 0 .26 0.34 0.17 0.18 0 .72

MALE —CONTROL

57.0 $ .105 .193 .079 .097 .435
64 .0 In c r . .153 .184 .119 .139 .472
69 .0 t .137 .219 .098 .115 .568

102.0 .188 .374 .188 .187 • 695
61 .0 t .110 .208 .080 .092 .470
71 .0 164/S .139 .197 .094 .105 .528
— 0 .20 0.28 0.13 0.15 0.74

\
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TABLE 110. 10 

FEMALE -  HYPOPHYSIS FED

)

*6. 23
B.W..

body wt.
g2 DAYS

19.0
21.0
33.0
23.0
29.0
17.0

7

A).
p)

? Y
S)

19.0
23.0
38.0
23.0
30.0

’ '•e .i l :? -
' B*w. „

AGE - 62 DAYS
BODY WT.
62 DAYS BRAIN HEART LIFER ADRENALS KIDNEYS

56.0 /° 1.445 .302 3.280 .018 0.586
64.0 In c r «,1.510 .374 4.154 .019 0.667
90.0 1.659 .588 4.542 .020 1.033
62.0 t 1.477 .318 2.872 .017 0.626

110.0 1.623 .481 5.771 .040 1.026
112.0 t 1.657 .561 6.185 .032 1.138

82.3 247% 1.562 .437 4.467 .024 0.846
- 1.89 0 .53 5.43 0 .29 1.03

FEMALE -  CONTROL

50.0 c1% 1.423 .259 2.762 .018 0.485
50.0 In c r . 1.490 .261 3.034 .017 0.523
75.0 1.650 .396 3.371 .020 0.731
50.0 f 1.341 .283 2.253 .013 0.538

120.0 1.640 .555 5.950 .033 1.037
75.0 f 1.661 .414 3.803 .019 0.842
70.0 172$ 1.534 .361 3.529 .020 0.693

2.19 0.52 5.04 ,029 0.99

FEMALE -  HYPOPHYSIS FED
body wt .
22DAYS

BODY WT. 
62 DAYS. THYMUS SPLEEN TIBIA

GASTROC
NEMIUS

B)

?)-
&

G.
B.W.

19.0
23.0
38.0 
23 ,o
30.0
21.0 
25.7

OVARIES

.025

.027

.060

.045

.086

.063

.051 
• «%

*062'

.023

.019

.042

.021

.086

.039

.038

.054

FOOT
56.0 $ .163 .232 .075 .089 .457
64.0 In c r . .170 .232 .087 .107 .517
90.0 .281 .412 .165 .195 .657
62.0 1 .148 .151 .090 .118 .458

110.0 .196 .435 .231 .211 .503
112.0 1 .341 .363 .218 .242 .762

82.3 247$ .217 .308 .144 .160 .592

- 0 .26 ~ 0.37 0 .17 0 .19 0 .72

FEMALE -  CONTROL

50.0 $ .130 .158 .076 .085 .452
50.0 In c r . .141 .143 .083 .086 .386
75.0 .149 .241 .168 .167 .605
50.0 f .092 .130 .075 .096 .382

120.0 .235 .377 .243 .215 .820
75.0 t .237 .213. .151 .153 .577
70.0 172 $ .164 .210 .133 .134 .537
- 0 .23 0 .30 0 .19 0 .19 0 .77
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TABLE W o ,  I X  

FEMALE -  HYPOPHYSIS FED 

AGE -  82 DAYS

A)
A)
B)
B)
C) 
G)

A)
A)
B) 
0) 
,C) 
|C)

FEMALE -  HYPOPHYSIS FED

BODY WT. 
22 DAYS

BODY WT. 
82 DAYS THYMUS SPLEEN TIBIA

GASTROC
NEMIUS

body wt. BODY WT.
22 DAYS 82 DAYS BRAIN HEART LIVER ADRENALS KIDNEYS OVARIES

20.5 102.0 1.724 .587 6.802 .034 1.125 ,105
21 .5 92.0 In c r.►1.733 .487 5.777 .035 1.163 .084
25.5 102.0 1.667 .507 4.777 .033 1.045 .061
24.5 87.0 t 1.732 .446 3.954 .026 0.852 .051
28.5 133.0 1.694 .602 5.206 .037 1.273 .107
30 .5 134.0 i 1.682 .608 5.267 .045 1.294 .115
25.1 108.0 331$ 1.705 .540 5.297 .035 1.125 .087

■ - mm 1.58 0 .50 4.90 .032 1.04 .081

FEMALE - CONTROL

20.5 72.0 A 1.634 .408 4.057 .022 0.812 .048
22.0 70.0 Incr..1 .664 .373 4.392 .018 0.810 .054
28.0 73.0 1.574 .406 3.123 .021 0.764 .037
28.0 114.0 i 1.563 .532 4.995 .036 1.125 .088
30.5 143.0 1.723 .672 6.522 .038 1.292 .103
30.5 123.0 i 1.742 .607 5.234 .036 1.185 .113
26.6 97.5 229$ 1.650 .500 4.721 .029 0.998 .074

■ - - 1.66 0 .51 4.84 .030 1.02 .076

A)
,A)

f )
k

iVfG.

■M

$

V»o

20.5 
22 .0  
28.0 
28.0
5 0 .5
20.5
26.6

72.0
70.0
73.0

114.0
143.0
123.0 

97.5

it
In c r .

229$

.207

.177

.163

.371

.351

.312

.264

.277

.284

.301

.443

.461

.478

.374

.103

.119

.163

.248

.260

.267

.193

.128

.154

.173

.302

.305

.315

.230

FOOT

20.5 102.0 $ .263 .403 .138 .203 .575
21.5 92.0 In c r . .248 .366 .186 .152 .558
25.5 102.0 .278 .420 .163 .284 .497
24.5 87.0 i .241 .286 .167 .252 .572
28.5 133.0 .313 .410 .278 .353 .788
30.5 134.0 t .420 .465 .252 .302 .772
25.1 108.0 331 $ .294 .392 .197 .258 .627

0.27 0 .36 0.18 0.24 .058

FEMALE -  CONTROL
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.487

.554

.507

.924

.830

.778

.680
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