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THE PHYSIOLOGY OP THE PITUITARY GLAND AND THE 
ACTIONS OF ITS EXTRACTS.^ 

By Carl J. Wiggers, M.D., 
ISSTIlUCTOn IN* niTPIOLOCT IKTIIC CXIVElWnT or UlCinCAV, ANN ARnon. 

Lodged in the saddle of the sella turcica and shielded in a priv¬ 
ileged manner from the traumatisms of the outside world, lies a 
small body, the hypophysis cerebri, or pituitary gland, the function 
of which has always been, and still is, largely shrouded in mystery. 
Since Galen and Vesalius taught that it filtered mucus into the nose 
and pharynx, the functions attributed to this gland have varied 
from such vitalistic conceptions as a habitation for the soul or a 
stopper preventing the escape of vital spirits from the third ven¬ 
tricle, to the more lowly duties of an excretory organ for the brain, 
a lymphatic gland, etc. Obviously, no scientific conception of the 
organ’s function could be formulated until its development and 
structure were understood and. consequently, the discovery of its 
dual oripn in 1S3S by Uathke* marks the time when a beginning 
could be made toward the unveiling of its true function. Since 
then a host of histological invcstigator.s, prominent among them, 
Stieda,’ Schonemann,* Muller,* Scliwallaj,’ Berkley,^ v. Kolliker* 
Paulcsco,*and Herring,’® have added in a material manner to a clear 
understanding of its structure and development. 

Histology and Embryology. The pituitary body consists of a 
large pink-colored anterior portion, and a smaller pale posterior 
part. Devclopmentally considered, the posterior lobe arises as a 
downward growth from the midbrain, its cavity being continuous 
with thc^ third ventricle. This part remains permanently con¬ 
nected with the brain by a stalk or infundibulum, the ca^^ty of 
which, except in the cat, becomes obliterated by a growth of neu¬ 
roglia tissue. The anterior portion arises as an upgrowth from the 
buccal ectoderm, which is cut off by the fusion of the sphenoidal 
cartilage.s. At first this cut-off mass exists as a hollow island of 
cells, but as the cells proliferate only a cleft remains. The cells on 
the posterior side of this cleft apply themselves to the posterior lobe, 
which they cover and invade to some extent, forming cut-off masses 

‘ Prcscnlwl bflorc the Detroit MHical Club. June 2. 1910. 
* Mailer’s Archiv., 1S3S. p. 482. 

* Ztschr. f. iviMcnsch. Zoolofde. I8GS. x\'iu. 44. 
* Arch. i. path. Anat. u. Phj-siol.. 1892. cxxix, 310. 
* Ztschr. f. Xaturwisscnscli., 1891. vl. 354. 
* Referred to by HerrioR <ltef. 8). 

» Bmin, 1894, xvii, 515; Johns Hopkins Hasp. Reports. 1895. iv, 285. 
* ■•I'ntwickcluntsKeschichte." 1878. 

* Quoted by Pnrhon nnd Golstein, •‘l.rs Seeretions Internes,” Paris, 1907. 
Quart. Jour. Exp. Phj*»iol., 1908,1, 121. 
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of cells. The rc.st of (he eelk develop into the large anterior lobe 
which becomes very viiscular.” ’ 

When fully developed, die posterior lobe is composed of neuroglia 
ti^ue, together with a few ependymal cells. Berkley believed°he 
obsen-rf also nen,-e cells and fibers, but this has not been substan¬ 
tiated by subsequent investigators, and it seems probable, as Her- 
nng points out, diat the cells described as nerve cells were in realitv 
not such The posterior lobe has an epithelial investment, firs't 
described by 1 ercmeschko,>= in 1867, but more in detail by Paulesco 
in 1900, and Herring, in 1908. According to this latter observer 
the completeness of this epithelial covering varies in different ani¬ 
mals. In the cat and dog the investment is complete, but in most 
mammals (man, monkey, ox, pig, rabbit) the epithelium does not 
entire^- surround the posterior lobe, but is more parlicularlv gathered 
toward its anterior part, forming the pars intermedia of the pituitary- 
gland. A few gland cells are seen scattered here and there through¬ 
out the neuroglia tissue. This part is almost devoid of bloodvessels 
and the colloidal secretion (or degeneration products?) of the epi- 
thehal cells is passed into the neurogliar tissue to be absorbed, W 
its lymphatic system, into the third ventricle. 

The anterior lobe consists largely of differentially staining, gran¬ 
ular cells, that are arranged in columns around thin-walled blood 
snaces. No evidences of glandular ducts are present. Haller" 
claims that the anterior lobe is a tubular gland, discharging its 
secretion directly into the subdural space, but the evidence of other 
histologists appears against such a victv, and indicates rather that 
these cells discharge their secretion dircctlv into the blood spaces. 

PnE Fu.nctioxs of tue Pituit-vuv Gukd. One of the first 
questions of interest in studying a gland’s function is its necessity 
to life. I hysiologists and surgeons alike have attempted to answer 
this question by determining the effects of its removal In ISO*’ 
Marinesco" reported that removal of the pituitarv gland in cats wal 
fatal within one to eighteen d.ays after the operat'ion. Before death 
the animals showed signs of emaciation, a fall in temperature and 
heart rate. ^Mssale and Sacchi" reported that the removal of the 
pituitary gland in forty animals (cats and dogs) resulted in death 
within live to seven days. The symptoms before deatli consisted in 
an accelerated rcspiriition (amounting at times to dyspnoea), polv- 
una, polydipsia, vomiting, rigidity of the posterior limbs, fibrillary 
twitchmgs and clonic as well as tonic convulsions. Partial removal 
caused less pronounced symptoms, and occasionally the animal sur¬ 
vived. Similar results have been reported by CasselH.^® 

»> For excellent dlugnona see UerrinK. Quart. Jour. Exp. Phj-s I I**! 
»»Arch. f. path. Aiuit. u. Pb>-«ioI.. 1867, xxxviii, 329. • • - • 
>* SIorpholoR. Jahrb., 1S96, xx%', 101. 

« Coinpt.-rend. Soc. de bjol., June, 1892. 
“Arch. ital. de biol.. 1803. xvHi. 3. 

Quoted by Parhon and Golitcio (loc. dt.). 
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In l‘J0U Fricdinaim and Ma;is** reported that extirpation of the 
pituitary inland wjls compatible with life. Lo Alonaco and Van 
Rynbcrk,‘“ in 1001, Gaglio** in 1902, and Pirrone"” in 1903, also 
came to this conclusion. They a<Iinittcd that serious symptoms and 
even death often followed its removal, but attributed These unfortu¬ 
nate events to cerebral tnuimatisins or infections. Tlie fact that 
some animals survived fifty to eighty days wjis advanced as proof 
sufHcient that the gland was not of vital importance. In 1905 
Fichera*‘ found that partial removal of the gland in pulleLs cau.scd, 
not death, but a stunted growth. He could not be certain, however, 
that the effects were not due to cerebral injury. 

Experimenters were thus divided into two camps, the one group 
believing that the gland was of viud importance, suspicioned an 
incomplete removal in case death failed to occur; the otlier group 
holding that it was not necessary to life, attribiitetl the symptoms 
and death to cerebral injury and infection. This was the state of 
affairs in 1900 when Pau!csco“ devised the technique for the temporal 
route of reaching the pituilan* body, a method that possesses at 
least two advautage.s, viz.: it permits the removal of the gland dc 
■vmi and minimizes the risk of infection or traumatism. Paulcsco** 
reported that complete removal by this method was invariably 
fatitl, but that partial removal was compatible with life if the part 
remaining contained .some of the anterior or epithelial portion. 
Cushing,'* in tliis country, has liccn able by the use of this method 
to substantiate that ablation of the anterior lobe is always fatal in 
adult canines, but that removal of (he posterior lobe is entirely without 
effect. Crowe and Cushing=^ point out, however, that young ani¬ 
mals survive a total hypophyscetomy longer than adnlt ones. Crowe, 
Cushing, and Homans''” liavc strengthened these results hy being 
able to ward off death and the seriou.s symptoms caused bv total 
extirpation of the gland, hy its transplantation into the bniin sul> 
stance or tlie red bone marrow of long bones. 

Not only i.s the gland iicce.ssar\' to sustain life, but clinical men 
and pathologists liave also nthled evidence wliieh indicates its im¬ 
portance to normal functions, for, when the anterior lobe becomes 
li>'|)ertropliicd or atrophied (implying iiicrea.sed or decreased secre¬ 
tion), certain developmental disturbances apparently arise which 
vary in degree at least with the age at which thev occur, 'riiiis, a 
congenital liypertroidiy of the pituitary gland is freciuently as.so- 

Hcrl. klin. Wchnschr.. 1900, p. 1213. 
** Quoted by Parhoa and Golstcin (loc. cit.). 
«* -\rch. iUil. de IHol., 1902, xxxi'm. 177. 

” Quoted by Parbon aad Golstcin (I«c. ctt.). ti n>id. 

= Report at Acad- dea ecienro.. June. 1907; ••LTI}T5oplij>e dii Ccrccau.” 190S. 
Loc. cit. 

Pfoc. Amcr. Phj-aiol. Soc., Amer. Jour. Plij-siol.. IIKJS, xxiji, 23. 
“Jour. .Amer. Med. Assoc.. 1909. IHi. 247. 
=* Quart. Jour. Exp. Ph>-aiol.. 1909, ii, 3S9. 
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ciated with a general overdevelopment of the body (giantism), 
whereas an Iiypertrophy occurring in adult life apparently gives rise 
to acromegaly, a condition characterized by greatly overdeveloped 
extremities. Congenital hyposcerclion causes infantilism, whereas 
later in life it is followed by a loss of sexual characteristics. 'I’hese 
altered states of secretory activity may be induced by various 
causes, some hut imperfectly understood. The compression of the 
pituitary by tumors, the elfect of blood supply and nutrition and of 
the products elaborated by otber glands of internal secretion on the 
pituitary arc still awaiting more detailed investigation and need 
concern ns here no further. 

The following facts, then, seem established: (I) The pituitary 
gland is necessary to life, and any rliminulion or increase in its 
function results in metabolic or sexual ilisturbanccs; and (P) this 
control over the body is probably c.\crted through an internal secre¬ 
tion clahomted hy the cells of the anterior lohe. 

Nature of the I.nterxal Secretiox. Has the internal secre¬ 
tion been determined? What is its natrue? Is it a single substance 
or does the gland secrete a number of substances? Answers to 
these and similar questions have Iwen sought by studying the elfccts 
of inicetions of its extracts on the muscular and nervous functions, 
on nutrition and development, on the sccrelion and composition of 
urine, on the flow of the digc.stive juices, and on the cardiovascular 
system, this latter supplying the most productive field for research. 

Experimentation has shown that by water, glycerine, or salt 
solutions, a substance may be extracted from either fresh or dried 
glands which resist boiling, and, when introduced intravenously or 
intrapcritoneally, causes polyuria, slow or accelerated pulse, accel¬ 
erated respiration, dyspnma and motor disturbances, such as at.axia 
and paralysis of the liind legs, symplonus, it will be noted, which are 
also ^characteristic of the removal of the gland. This substance is 
obtained only from the po.sterior lobe, however. The extracts thus 
far obtained from the anterior lobe arc apparently inert even when in¬ 
jected in enormous do.ses.‘^ This fact seems very peculiar since it is 
the anterior lobe which is composed of glandular tissue and which 
would, therefore, be cxiiected to furnish the physiologicallv active 
principle, and the paradox becomes still more interesting when we 
consider that it is this portion alone which is of vital importance. 

The fact may receive several interpretations. We may imagine 
that the active substance is secreted by the anterior lobe in“ an 
inactive form .and that it becomes activated o,* chcinicallv altered in 
some manner as yet not understood after reaching the posterior or 
neurogliar iiortion. Sehafer=’ apparently leans toward such a view. 
This hypothcsi.s, nevertheless, requires a brave a.ssumption, since, 

•• cl I:t Mctlicaliim hjiMmh>-a:iire, 
^ i’iiilosoiih. trnnscK-t. It., cic. 1. 

1009. 
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first, no proof exists that neurogliar tissue possesses such an activating 
or formative power; and, secondly, there is no evidence that the 
anterior lobe passes its secretion into the posterior lobe—in fact, 
histological evidence appears opposed to it. For this reason, ir 
seems to me, we are not justified in assuming that the substance 
extracted from the posterior lobe is identical either in composition 
or action with that of the anterior lobe. Until further evidence is 
forthcoming, I prefer to believe tliat this lol)c elaborates a secretion 
as yet unknown, which affects nutrition and is necessary to life, and 
that the posterior lobe cither forms an additional secretion not of 
vital importance, or contains chemical substances which, though 
not normally secreted into the blood, when extracted and intro¬ 
duced, affect the body functions. The reasons for my belief, sum¬ 
marized, are: (1) The anterior lobe alone has an* influence on 
growtli, development and life, whereas the extracted substance is 
found only in tlic posterior lobe; (2) there is no evidence of the 
extracted substance in the normal circulation; and (3) injections of 
the extract do not neutralize the symptoms arising from axtirpation 
of the gland, but, in large doses, they produce symptoms that simu¬ 
late them. 

For the present, then, it seems preferable to regard extracts of 
the ‘piiuttarjj gland rather as drugs which exert a characteristic action 
on the body than as physiological secretions—drugs whose thera¬ 
peutic value consists of the effects they may produce on the heart, 
bloodvessels, kidney, etc., rather than of any hypothetical value 
they may possess in supplementing a deficient function of the 
anterior \ohes. 

The Acnoxs of Pituitary Extracts (Some Uxsettled 

Problems). A perusal of the literature indicates that the effect of 
pituitar}’ extracts, even on the circulatojy system, where it has been 
most e.\tensively studied, is by no means universally agreed upon. 
To e.xpcdite an analysis of its action, I have summarized the liter¬ 
ature on its circulatory’ eifccts and in the discussion propose to add a 
number of results that I have recorded while using pituitary extract 
in investigating other problems ('Fable I). 
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Kjfcct.s oit /iltxxhr.'t.srl.'t ami Arlcriai I*n\s.siire. Kxpcrimeiiter.s arc 
commonly agreed tliat pituitary extracts cause a rapid and pro- 
nouncetl incrojise in blood pressure, dilFerent from that of adrenalin 
in its longer duration. This rise is largely due to a constriction of 
the arterioles, for, as shown by Oliver and Seluifcr,^" Howell,™ and 
later by Sehiifer and Vinc*ent,^‘ the size of organs such as the intes¬ 
tine, spleen, and limbs diminish concomitantly with the elevation of 
pressure. The constrictor action is chiefly peripheral, for, as Oliver 
and Schafer, and also Howell, have demonstrated, it occurs after 
destruction of the medulla and spinal cord. I'urtliermore, Oliver 
and Sehiifer found that it decreaswl the flow through a perfused 
frog. More recently, Magnus and Schafer^- have supplied evidence 
that not all the peripheral vessels are affected equally, and have 
pointed particularly to the frc({ucnt and prompt increase in size of 
the kidney when the pressure rises, an effect directly opposite to 
that produced by adrenalin. While investigating the relative value 
of vasomotor drugs in renal hemorrhage,” I had occasion to sub¬ 
stantiate this fact, and further, to show that the venous outflow from 
this organ was markedly augmented after administration of pituitary 
c.xtract. These residts indicate cither that the rise in pressure 
passively overpowers the local constriction or that the drug e.\crts a 
direct dilator action on the renal vessels as well. I have a number 
of times perfused the drug through the kidney of a dog and when 
thus tested invariably caused a constriction, as shown by a de¬ 
creased outflow and an increase in the heiglit of the oscillatory 
jierfusion pressure. 'I'lic constriction induceil by tlic c.xtract ol>* 
tained from y„- gram of fresh infundibuhiin corresponded in degree 
to that rcsultiiig from 1 c.c. of a 1 (o 100,OOt* .solution of crystalline 
adrenalin. From thi.s it differed, however, by being of shorter dura- 

lion and unmodified, as far as I have been able to determine, by a 
do.se of apocodein or of crgotoxiii suflicicnt to abolish completely 
the action of adrenalin. Should subsequent experiments corrol>- 
onitc this ob.servalion, it would indicate that the drug act.s directly 
on the muscle and not on the ncr\c endings in the bloodvessels, as is 
the case with adrenalin. In a few ca.ses the constriction induceil 
hy pituitary extract was followed by a dilation such as I have pre¬ 
viously reported following the constriction of chloroform. J^ncli a 
dilation has not only been obtained with the commercial prejiara- 
tion ‘’Pituitrin,*’ in winch the chlorctonc preser\'ative might pos.siiily 
he suspected of being re.sponsible for the dilation, but with a saline 
extract of the fresh infundibular portion containing no preservative. 
It is not impossible that a larger .series of perfusion experiments 

•’Jour. I’lij-siol., 1895, xviJi, ’277. 

“Jour. Exp. Med., 1S9S, iii. 24S. 

’i Proc. Phj-aiol. Soc., Jour. ri»>>i<>I., 1899, xxiv; Proc. of Soc., |). xix; Jour. Physiol.. 1900. 
XXV. 87. 

^ Jour. Plij-siol., 1901, xxiii; Proc. Soc.. 9- 
Arch. Ini. Med.. 1910, v. 348. 
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on various organs may show this dilution fre(|uently to follow the pre¬ 
liminary constriction thus indicating that the increase in the kidney 
volume observed in animal experiments is not entirely a passive 
affair. Sollmann has also shown that pituitary extract has a slight 
central dilator action, for when the spleen left in contact with tlie 
central nei^'ous systejn was perfused, an intravenous injection 
caused a slight dilation of the splenic vessels. 

Fl'i. 1.—I’liit ahowiiiK actmii of extract ati<l uiJraiialio when J)erfuse<l beforo 
iitid after ercotoxia. 

.lc(io« oil the Heart. Most cxpcrimenlers liavc come to tlic con¬ 
clusion that pituitary axtract slows the heart and inereases the 
amplitude of its cotitractions, hut the details are more or less at 
variance. Oliver and Schafer” in their lirst report observed no 
changes in heart rate, but HowelF de.seriliwi a slowing wliieh 
occurred synclironously with the main rise in ))re.ssnrc. Scliiifer 
and Vincent" subsc(|uently observed this slowing, but found it 
entirely absent in a certain number of cases. When it did occur, it 
was usually not coincident with the rise of ])re.ssnre, but occurred 
after the pressure liad passed the highest level. Not infrequcntlv, 
too, it was preceded l>y a pcrioil of acceleration. Similar dilfe'r- 
cnces in results arc also evident in the reports and curves of otlier 
investigators. In addition to a .slowing, do Cyon” and Gamier and 
Thaon” noted cliangcs in the rliythm of the lieart, the lieats grouping 
tliem.selves into pcriixls of two or more, 

Tlie causation of the slowing is also unsettled. According to 
Livon," Gamier and Thaoii," and Schiifer and Vincent, it is 
apparently due to a stimiilation of the cardio-inhibitorc’ centre, since 
it is aholislicsl by vagus section. According to Howefl and de Cyon 
it is at least only partly due to this, for, wliilc the cardiac action may 

^ I>k; cil. 

^ Arch. f. tl. Kcfl. Ixxiii. 339; lUOO. Ix.xxj, 94. 
dc plo'siui. ft de iwlli. kcii.. 19(Hi. viii, 231, 

Jour, de idijuiol. et de piilh. Ren., KNM). ix. IC. I,<K* rit. 
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be incKlified by the >;cclion of the vagi, or by injection of atropin, 
slowing is not prevented. 'I'hey, therefore, concluded Umt pituitar}' 
extmets exert :i direct elfeet on the hexirt as well. Support is giveii 
to this view by the fact that the same slowing occurs, as 1 have 
found, when the drug is perfused through ii rabbit’s heart isolated 
from all nerve centres. In such cxperiniciits the peculiar grouping 
of beats was also occasionally ])rescnt. 

As far as the effect of intnivenous injections on lieart rate is con¬ 
cerned, 1 find that iny records of twenty-seven injections consist of ii 
miscellaneous series of results corroborative of nearly every worker. 
Tlie same pituitary exlnict (Pituitrin, 1*., D. & Co.) was employed 
in all of these cases. 

1aiii.k II.—ICjfni oj I*itu{tary Kslriirl Hole atul Cinilnirlum nf llnirt. 

■= lt:.t( • IHT 10 MX. ii: t tutu. 

■5 ■'5.“ S. 

1 1 1 If ■N 1 
3 ; 

II 
:{J7 2 c.c. 21 17 IS IS ,7 

2 c.c. 17 15 It 12 0 
2 c.c. IS 15 10 10 11 
•I c.c. 17 15 10 10 14 
2 c.c. 20 23 20 !•> 16 n 

335 2 c.c. 2'J 2<J 24 20 ts 
331 2 c.c. 31 30 IS 13 
33U •1 c.c. 34 ::n 21 21 26 «) 
341 2 c.c. 27 27 , 201 10 12 114 
355 2 c.c. 18 17 1 •>•> 20 19 

3 c.c. IS IS IS Ti 14 13 
•1 c.c. 10 17 . 10 141 144 14 

3r>o 4 c.c. Iti In I5t 25 27 
301 3 c.c. 23 Jii 20 17 /-; 154 

3 c.c. 22 22 22 174 18 1S4 
4 c.c. 17 v: 10 17 18 104 

302 ; 3 c.c. IS 21 14 20 21 194 
3 c.c. 10 20 11 2(t /S 104 

nctiiarks. 

.After licmorrliuige 
A'ip^nujs urtiliciul respimtion 
After iH inorrliuge 

.After atropine, 1 ing. 

After previous liose of (ligitHUs 

Upon grouiiiiif: tlioso cxperinitiits, 1 liinl: (1) Cases in wliieli no 
slowing follows (he injection (ef. 335, 33-1, 333, 301); (2) cases in 
which an innnediate slowing takes place which is usually continued 
(cf. 339, 335, 300, 301); tiiid (3) cases in which the slowing is late 
in its onset and soinetinies ])reecdcd by an aecclcriition (ef. 333, 302). 

To e.Nplain and harmonize tliese rcsttiLs tind tile eifeets of vagus 
section on tliem, I liave forinniated the following tentative liypo- 
thesis, whicli lit.s in witli lltc data so far in Inind but wliicli future 
work may not substantiate. The eUnrhitf of the heart oceumng 

sijuehroiwusly with the rise in pressure is due to a sliiuulaliou of the 

eardto-inhihilori/ e( litre. The shoirtiiy which is tide in its onset is 

due to a direct aclioii on the hntrt. Kitlicr, liotli, or neitlicr of tliese 
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actions may follow the injection of pituitary extract, the factors 
determining the reaction being unknown.' If both elfects are 
present, vagus section will modify but not abolish the slowing. If 
the slowing is due to a vagus action alone, vagotomy will prevent 
the slowing, while, if late in its onset, and due to a depressing 
cardiac action, it will exert no inllncnec. 

It is quite generally a.ssinncd that |)itutiary extract increases the 
amplitiule of contmetion, an a.ssinnption which, in the majority of 
cases, it appears, is unfortunately based on no other evidence than 
the size of the oscillations of a blood pre.ssnre tracing which, of 
course, is no criterion of the strength of the beat. Oliver and 
Schafer^' alone, so far as I have been able to di.seover, obtained 
myographic tracing of the heart. They concluded that the.se rec¬ 
ords showed an increase in the amplitude of contraction. Ilebdom 
and Cleghorn“ obtained, on |HTfii.sing the apex of a dog’s heart with 
extracts of the posterior portion of the pituitary gland, only a de- 
erca.sed amplitiule of eontnielion, which was the rule in my own 
experiments. The tr.ieings published by tl.sborn and Sehiifcr like¬ 
wise show clearly that the augmentation of ventricular eonlraetion 
is nither fleeting and followed by decrease in strength. With this 
discrepancy in mind, I carefully analyzed my own curves of the 
ventricular eonlraetion rccordeil by a cardiograph, and in a few 
instances by a cardiac plcthysmognipli. The results of a number of 
these experiments I have also incorporated in 'I'abic II. 'I’hcv 
show that in fin per cent, of e.xiicriments a decrease in amplitude of 
contniction, similar to that observed in the perfusion experiments, 
occurred. It took place .synchronously with the late slowing in 
both eases. I therefore believe that pituitary axtraets exert a late 
depressing action on the strength of beat as well as the r.ite of the 
heart. In a number of experiments, 20 per cent., this depression 
(which 1 consider the eharaeleristic canliac action) is preceded bv 
a brief perioil of strengthened Iteat, sometimes aeeomjianied bv a 
slight aeeeleration and oeea.sionally by a slight slowing. 

’I’lIK I)t.s.sIVIII.AIUTV OF AnitEN.Vl.tX .AND PlTUITAItY hlXTUAlT. 

Both adrenalin and pituitaiy extniet ean.se a rise in blood pre.ssnre, 

and for that reason the .statement is often made in pharmacological 

literature that the two substances eamsc .similar reactions. Mv 

results indicate that such a .statement is not warranted. The liki^ 

ness of the two reactions eea.se.s with the ri.se in IiIoimI pre.ssnre, ami, 

as regards its other ai tion.s, no two drugs could be more dissimilar. 

.\ comparison of the reaction of the two drugs may be made from 
the following summary: 

“ 'IVNt-lMKjk Ilf I'Iiy.'ioK>Ky, i, 1>I7, 

^ tfvantl. Anh. f. lbU7. viii, ItKf; Amrr. iu JT:?. 
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Aiirvnalin !’ituitar>' Extract 

HIimhI |)rf?iaure rise More cra<Iual rise 
Temjwrar)* I’rolongerl 

Heart rate Sloued cliiefiy Slowed clirfly l>y direct 
(VaRus intact) l>y vaRU;* actiuii deprosiiiR action 
{Vactis cut) Aerelerate«l Sliiweil 

Uarely aloWfii Uarely iiccflendtHl 

Heart >tre»tcth lnere:i>e«i ^y^l■tIe l)eer«':L*eil ^y^tt^l^ 
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XuMiiKR OF Active Si:»stan*chs in* Piti itaky I'^xtuact. Sim t* 

tlic jihuiliiry e.xtr.iots aifect glatul, iiem% ami iniisde cells as well as 
the heart and hlootlvessels, and since no sin;;le chemical substance 
has been isolated, as is the case with ailrenalin, it is not impossible 
that they contain more than a single active substance. Tlie first 
suggestion that jutuitary extract contains more than one cliemically 
active substance was made by Schafer and Vincent, 'i'hcse inve.s- 
tigators pointed out that, atthoiigh the first injection induced a rise 
in blood pressure, sulisetpient doses are less and less eifective and 
may even cause a fall. lienee, they concluded that pituitary c-\- 
tract contained a pressor ami depressor substance having opposite 
effects on the liloodvcssels; that, in the case of the first injection, 
the pre.^sor substance ovcqiowereil the depressor and, as tolerance 
dcvelopcil. tiu* latter suhstanci? alone rcmaine<l aetlvc. At first, 
these inve.stigators lielieved that they were able to extract the de- 
pre.ssor principle with alcohol and ether, but in his most recent 
publication Sehiifer explains this result as due to an imperfectly 
absolute alcohol. 'Hie depressing principle suggests eholin as far 
as its action on the blood pressure is concerned, but, according to 
.Sehiifer and Vincent, this siibstaiiee acts on the lieart, while they 
apparently attribute the action of the depressing pituitary substance 
to a dilator action on the hlomlvessels. As we scan the curves 
reproduced by various workers, we many times obtain a suggestion 
of a fall in blood pressure, especially when more than a single dose 
has been administered. This may l>e attributed to a depressor 
principle, but unless accompanied by cardiograjduc records, such 
curves are difiicult to int<T|>ret. lii some cases, where I obtained 
a similar diminution, this fall was clearly due to a depression of the 
heart by pituitaiy extract, and not a vasodilation. At first thought 
the dual action on the perfused renal vessels might seem to supply 
evidence of two substances—a constrictor and a dilator. Kveii if 
subseriuent experiments should indicate that a large percentage of 
perfused kidneys give such a reaction, this assumption need not he 
made, for, as I have shown before, a single chemical substance like 
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chloroform may cause sucii a double action. Furthermore, tlie 
constrictor reaction of the perfused kidney docs not diminish on 
subsc(iuent injection, much less is it supplanted by a dilation. 
Hence, further evidence is demanded before we can assume the 
existence of two principles aifecting the peripheral vessels. ' 

A second suspicion of two substances in pituitary’ extract was 
voiced by de Cyon. who believetl he had isolated a substance 
(liypophysine) in alcoholic and ethereal c.xtraets whicli acted to slow 
and augment cardiac contractions, wliilc the residue extracted with 
water caused no cardiac elfect but constricted the bloodvessels 
Schafer and Herring, however, on repeating similar experiments 
could not find any active substance in alcoholic extracts, nor could 
they find any difference iti activity between saline extracts from 
fresh glands and from the residue left after previous e.xtraetion with 
alcohol and ether, 'riius, the proof of separate substances actin*' 
on the heart and on the bloo<lvessels does not seem clearlv estal>- 
lishcd. 

^lore recently, Schafer and Herring came to the conehisioii that 
pituitary extract contained a substance with a specific action on the 
renal cells. They based their contention on the fact that, althou"h 
repeated doses of pituitary lose their pre.ssurc-raising ability, thev 
retain their ability of promoting urinary secretion. Houghton and 
ISIerrill,*^ however, were not able to satisfy themselves that any 
diuresis occurred which could not lie .satisfaetorilv explained by the 
blood pressure cliangc.s. ' '' 

Siinilarly, Pcrnlicrton and Sweet" lieUeve that extracts of pituitary 
contain a substance capable of inhibiting the flow of pancreatic 
juice through action on the cells, but Kilmunds*^ maintains that no 
inhibition occurs except as it is induced by changes in the blood 
supply. It is evident, tlicn. that more convincing work will he 
necessary before wc may safely ilssuiiic the existence of more tlian 
one principle in extracts of ihe pituitary gland. 

SuMM.^u^. In coneulsion, it may be well to recapitulate briefly 
the chief ideas that I have sought to bring out in this paper. 

1. l)e\eIopmentally and^ IiistoIo;d*'iiUy, tlie pituitary gland is com¬ 
posed of an anterior or epithelial portion and posterior or neurogliar 
portion. 

2. Ihc anterior lohe evidently elaborates a secretion that is 
necessary to life and to normal metabolism and development. 

3. This substance has so far resisted extraction by various sol- 
%ents, hence its chemical nature and physiological properties remain 
unknown. 

4. 'Ihe posterior lolie, which is not of vital importance, contains 
or secretes a s'ubstaiiei* that may be extracted hv water, glvcerine, or 

** Jour, .\fuer. Med. .\ssoc.. 190b. li. 1849. 
•• Arch. Ini. il ed.. 1908. i. 034. 

“Jour. Phannacol. and Exp. Tbciapeut., I'loc. of Society. 1909. i. 371. 
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salt solution, and resists hoiliii", hut it lias not been demonstnitcd 
that it is identical with tlie scerction of the anterior lobe or tliaUit 
repre^sents its vital principle. 

i). These cxtnicts constrict the peripheral vessels (probably by a 
direct muscular action), thus prclluciii*; a marked rise of arterial 
blood pressure. This constriction is not equally pronounced in all 
organs, for tlie renal vessels arc, at least passively, dilated during 
its action. 

b. These extracts arc generally stated to slow and strengthen the 
heart, but myographic tracings of the intact and perfused heart 
indicate a depressing influence to be the most constant and charac¬ 
teristic one, an increase in the amplitude being only exccptionallv 
the case. The slowing, as well as depression, arc largely attribu¬ 
table to a direct cardiac action, but the former may be augmented 
by a vagus effect, 

7. Pituitary e.\tnict resembles adrenalin in its action only in that 
it causes a rise in blood pressure. The manner in which they affect 
the heart and bloodvessels, as well as the eifccts induced, arc entirely 
different. 

S, In addition to its cardiovascular actions, pituitary augments 
the secretion of urine and inhibits the How of pancreatic juice, but 
it has not been definitely determined whether these varied reactions 
arc due to separate substances, to a specific affinity of a single sub¬ 
stance for ditferent cells, or whether they are secondary to changes 
in the circulation. 

STIFF AND PAINFUL SHOULDERS, WITH LOSS OF POWER 
IN THE UPPER EXTREMITY.* 

By T. TunxEu Tuomas, 
AHNOciATi: IN KViitJiair in Tut fsiVKiwmr or rKNNsTLVANiA; HcnciioN to thk i'iiii.ADi:i.riiiA 

UENCILAL IIOMI’ITAL, ANU A2»SUTANT»UIIC»:0N TO Till: ONIVtltAITT IIOhI'ITAL, 1'IIIL.\1>I:U-|II A. 

Most pliysiciims of experience have Inul patients with persistently 
stilf iinil ptiinfiil slionidcrs and wetikncss of the nrni, nsinilly fol¬ 
lowing; some tr.nima to the shoulder, but sometimes witlioii’t tiny 
history of siieli a ctiiise, and they have been tit n loss how to aeeoimt 
for or to trctit them. The eomplainis of the ptiticnts vttry somc- 
wlntt, hilt they tire siillieicntly similar to wiirr.int the snspieion, 
jit letist, that most of them are due to a common cause, allhon^ii 
some citscs deviate from the iisnal type enough to ndse the 
question of a common origin and to make tlie solution of tlie prolilem 

« Head at a nt.ntlijiR of the Northwestern Medical Society of I’hiladeliihia. Fiptimhcr 5 
1910. 


