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FIVE FIGURES 

It is now well recognized that the epithelial portion of the 
hypophysis consists of three distinct parts. The pars anterior 
propria is the principal epithelial lobe and constitutes the main 
bulk of the gland, the pars intermedia is a thin layer, epithelial 
in nature, which becomes intimately associated with the neural 
lobe. The most recently recognized epithelial lobe is the pars 
tuberalis--so named by Tihey ('13) on account of its close rela- 
tion to the tuber cinereum. It extends forward from the junc- 
tion of the pars intermedia and the pars anterior propria, sur- 
rounding the infundibular stalk and spreading out for some dis- 
tance under the brain floor. 

The pars tuberalis has been sometimes confused with the pars 
intermedia-Lothringer ('86) and Herring ('08)-but recent 
studies have shown conclusively that these two parts are differ- 
ent both in adult structure and in developmental history. Til- 
ney, in summarizing the development of the pars tuberalis in 
the chick and the cat, states: 

In addition to the histological differences between these two parts, 
the ontogenesis of the organ as observed in the cat and the fowl still 
further emphasizes the fact that the pars tuberalis and the pars in- 
fundibularis (pars intermedia) are morphologically distinct elements. 
The pars infundibularis makes its appearance immediately after the 
anlage of the buccal portion of the hypophysis is formed. The pars 
tuberalis arises as a relatively late structure. It has its origin in two 
secondary diverticula or sprouts from the body of the pituitary sac. 
These sprouts, the tuberal processes, ultimately fuse with each other 
across the median line, displace the body of the pituitary sac ventrad 
and thus secondarily assume their juxta-neural position. 
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One of us--,lttvell (’18j-in a recent study of the develop- 
ment of the hypophysis in the rabbit has obtained somewhat 
different results. While agreeing with Tilney as to the distinct- 
ness of the pars tuberalis and the pars intermedia, and also 
confirming the statement that the pars tuberalis is late in acquir- 
ing its adult relationship with the tuber cinereuni, i t  has been 
found that in the rabbit the anlagen of the pars tuberalis may 
be discerned very early. They were found to precede the defi- 
nite pars intermedia by a considerable period of time. 

It was with the hope of throwing some light upon this point, 
that the present study was undertaken. Accordingly we have 
been led to construct a number of wax-plate models of the epi- 
thelial hypophysis from chick embryos, beginning with stages 
in which the tuberal processes might be recognized easily and 
then proceeding to successively younger cinbryos in an effort t o  
determine the earliest appearance of the anlagen. 

The literature relating to the lateral lobes and the pars tu- 
beralis in the hypophysis of the chick is not extensive. 

Rossi (’96) speaks of a median and two lateral parts in the 
early hypophysis of the chick embryo. According to Rossi the 
lateral lobes are secondary structures. 

Economo (’99) observed a pair of ‘Seitensprossen’ in the hy- 
pophysis of the dove and of the domestic fowl. Jn dove embryos 
the sprouts appear between the fourth and seventh days of in- 
cubation. No definite statement is ninde concerning the first 
appearance of the sprouts in the chick. 

Tihey (’13) first observed the ‘tuberal processes’ in a chick 
embryo of 5 days and 20 hours of incubation. From this stage 
the processes were traced to  the formation of the pars tuberalis 
of the adult fowl. Although a reconstruction was prepared 
from an embryo of four days of incubation the tuberal processes 
were not seen in t{his stage. Embryos younger than four days 
were not studied. 

Woerdeinan (‘14) notes that the lateral lobes are forming in a 
chick embryo of about 72 hours of development. The thickened 
epithelium which lies in front of Rathke’s pocket is constricted 
off from the mouth cavity by two lateral folds. Woerdeman con- 
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siders that the lateral lobes so formed arise independently of 
Rathke’s pocket. 

Bruni (’15) observes the presence of two ‘lobi laterali’ in the 
chick at  82 hours of incubation. He ako figures and describes 
the lateral lobes in older embryos but does not trace them into 
the formation of the pars tuberalis. 

OBSERVATIONS 

We have prepared wax-plate reconstructions of the epithelia1 
portion of the hypophysis from chick embryos of 48,59,67,72,96, 
120 and 144 hours of incubation. A relatively high magnifica- 
tion was chosen for the construction of the models in order that 
all details of structure might be shown as accurately as possible. 
For all younger stages, including the 72 hour embryo, the mag- 
nification was 300 diameters. For the older embryos the mag- 
nification was reduced to 200 diameters. 

Chick embryo, 48 hours of incubation (21-2 pairs of primitive seg- 
ments). Fig.  1.  The hypophyseal pouch is well formed but 
opens widelyinto the mouth invagination. There is no indica- 
tion of the lateral lobes. The anterior end of the fore-gut, which 
will later form Seessel’s pouch, extends farther cranially than 
does the hypophyseal pouch. At this time the oral membrane 
is intact. 

Chick embryo, 69 hours of incubation (30 pairs of segments). 
The hypophyseal pouch (Rathke’s pocket) has deepened and 
now exhibits two lateral enlargements near its attachment to 
the oral epithelium. As later models show, these are the anlagen 
of the lateral lobes from which the tuberal processes develop. As 
may be seen from figure 2, Rathke’s pocket is slightly constricted 
just above the lateral lobes. The lateral lobes have the form of 
blunt ridges which protrude laterally and also somewhat nasally. 
Their long axes lie parallel with the long axis of the entire hypo- 
physeal pouch. This embryo shows one small perforation in 
the oral membrane. 

The lateral lobes are 
more prominent at this stage due to the fact that the hypophy- 
seal pouch is beginning to be constricted somewhat from the 

Chick embryo, 67 hours of incubation. 
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oral cavity. The constriction of Rathke’s pocket dorsal to the 
lateral lobes is also more distinct than previously. Each lateral 
lobe contains a lumen communicating with the cavity of the 
main hypophyseal sac. Seessel’s pouch is in contact with the 
dorsal wall of Rathke’s pocket for a considerable area. This is 
the ecto-entodermal fusion which has been recorded by numerous 
observers. 

The hypophy- 
sis anlage is closely applied to  the brain wall, causing thenasal 
surface of the pouch to be sharply concave. The lateral lobes 
are more prominent than in the preceding stage. The lumen of 
the pouch extends well into each lateral lobe. One striking 
feature is the extensive degree of communication between the 
cavity of Seessel’s pouch and the hypophyseal sac. The two 
open into each other almost to the summit of the ecto-entodermal 
fusion. This causes the opening of the hypophyseal sac into the 
oro-pharynx to be relatively larger than in previous stages. From 
an examination of embryos of this age alone the impression might 
be gained that the lateral lobes are being added to Raihke’s 
pocket. A critical comparison of this and younger stages, how- 
ever, indiates strongly that the lateral lobes of the chick do not 
arise independently of Rathke’s pouch, but that they are formed 
from it. In this we support the observations of Rossi. 

The prihcipal feature of 
interest in this stage is the beginning recession of Seessel’s pouch 
and its separation from the hypophyseal sac. The lateral lobes 
are more sharply marked off from the superior part of the hy- 
pophysis, but otherwise this stage does not exhibit any striking 
differences from the preceding. 

Chick embryo, 72 hours of incubation, figure 3. 

Chick embryo, 96 hours of incubation. 

All figures represent wax-plate reconstructions of the epithelial hypophysis a8 
viewed from in front and from the left side. S, Seessel’s pouch, R, Rathke’s 
pouch, Z.Z., lateral lobes, t . p . ,  tuberal processes, st . ,  hypophyseal stalk. 

Fig. 1. Hypophysis region from chick embryo of 21-2 pairs of primitive seg- 
ments (end of second day of incubation). 

Fig. 2. Hypophysis from chick embryo of 30 pairs of primitive segments (59 
hours of incubation). X 100. 

Fig. 3. Hypophysis from chick embryo of 72 hours of incubation. 
Fig. 4. Hypophysk from chick embryo, 5 days (120 hours) of incubation. X 75. 
Fig. 5. Hypophysis from chickembryo, 6 days (144 hours) of incubation. X 75. 

X 100. 

X 100. 
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Chick embryo, 6 days (I20 hours) of incubation. By this time a 
definite hypophyseal stalk has been formed. It is hollow and 
affords a communicaticin between the lumen of the hypophysis 
and the oral cavity. The lateral lobes have increased in size 
so that the transverse diameter of the gland, measured between 
the lateral extremities of the two lobes, is almost twice the trans- 
verse diameter of the superior part of Rathke’s pocket. The 
lateral lobes are united by a prominent ridge around the inferior 
and nasal end of the hypophysis. This solid median protuber- 
ance doubtless corresponds to a vestigial (Vorraum’ or ‘corpus 
lobuli bifurcati’ of other vertebrates as described by Woerde- 
man. At this 
stage they sometimes contain lumina, which, however, no longer 
communicate clearly with the main hypophyseal cavity. 

Seessel’s pouch is represented by a solid bud of epithelial cells 
just dorsal to the hypophyseal stalk (S, fig. 4). Curiously enough 
Economo labels t’his bud the remains of Ruthhe’s pocket. 

Chick embryo, 6 days (144 hours) of incubation. The hypo- 
physeal stalk is much elongated and has become solid. Near 
its connection with the oral epithelium may be seen the bud-like 
remains of Seessel’s pouch. The superior, or distal, half of the 
hypophysisis is bent dorsally and forms an angle of about, ninety 
degrees with the inferior or proximal half of the gland. The con- 
striction near the middle of the gland is pronounced. Distinct 
‘tuberal processes’ have formed from the lateral lobes. Instead 
of projecting so much laterally, they are now directed toward 
the brain wall. The tuberal processes are not located a t  the ex- 
treme nasal end of the gland but are seen to protrude from about 
the middle of the inferior half (fig. 5). 

The lateral lobes are beginning to be solid, also. 

SUMMARY 

The lateral lobes, from which the tuberal processes arise, may 
be distinguished in a chick embryo having 30 pairs of primitive 
segments. From a careful study of stages preceding and fol- 
lowing t’he rupture of the oral membrane it is evident that the 
lateral lobes are not formed independently of Rathke’s pocket 
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and later added to it, but are rather formed secondarily from the 
nasal wall of the early hypophyseal anlage. 

The lateral lobes, in all forms studied, appear early in develop- 
ment. This would indicate that they and their derivative in 
higher vertebrates, the pars tuberalis, are of fundamental phylo- 
genetic importance. Thus great interest is attached to the 
broad homologies drawn by Woerdeman ('14). 
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