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ABSTRACT The objective was to determine the distribution of growth hor- 
mone-release-inhibiting hormone {somatostatin) in the rat brain using the per- 
oxidase-antjperoxidase immunocytochemical method with antisera prepared 
against unconjugated, synthetic somatostatin. Somatostatin occurred in low 
quantity in the organum vasculosum of the lamina terminalis. It was present 
throughout the full length of the median eminence and occupied the entire width 
between the tuberoinfundibular sulci. Mast somatostatin was located in the dor- 
sal portion of the external lamina, and the amount varied according to the medio- 
lateral position. The bodies labeled for somatostatin were most often granules; 
occasionally they appeared as clusters of granules that seemed to be membrane- 
enclosed. Some of these bodies appeared to be portions of axons. Many of the 
larger bodies were arranged alongside tanycytes, but no label was distributed 
generally in tanycyte cytoplasm. Somatostatin was highly concentrated in the 
proximal one-quarter of the infundibular stem and appeared in lower concentra- 
tion throughout the distal portion of the stem. It was absent from the pars 
nervosa and pars intermedia of the pituitary gland. The distribution of somato- 
statin in the median eminence differed considerably from that of gonadotropin- 
releasing hormone. 

Somatostatin was identified in the ventromedial and/or dorsomedial hypotha- 
lamic nuclei of only two animals. Here it was probably located in axons that 
terminated on neuronal cell bodies but also may have been present in a restricted 
portion of the perikaryonal cytoplasm. 

Research on hypothalamic control of the 
endocrine system would be facilitated if 
one could identify the sites in the brain 
where hypophysiotropic hormones are syn- 
thesized and secreted. Recent determina- 
tion of the chemical structure of growth 
hormone-release-inhibiting hormone (so- 
matostatin) by Brazeau et al. ('73) made 
possible the synthesis and availability of 
this hormone in pure form. As a result, pre- 
cise studies on the tissue distribution of 
somatostatin became possible based on 
immunocytochemical and radioimmuno- 
assay procedures. Hokfelt et al. ('74) and 
Dub6 et al. ('75) have described the lo- 
calization of somatostatin in the guinea 
pig brain as revealed by immunofluores- 
cence and immunocytochemistry, respec- 
tively. Also, Pelletier et al. ('74, '75) in 
brief communications, King et al. ('75) 

and Hokfelt et al. ('75) have reported on 
the localization of somatostatin in the rat 
brain as observed by light and/or electron 
microscopic immunocytochemistry. Com- 
parison of these reports with those derived 
from the use of radioimmunoassay (Brown- 
stein et al., '75; Patel et al., '75) reveals 
significant discrepancies in descriptions of 
the distribution of somatostatin in the 
body. Hence, in this paper we report our 
observations on imrnunocytochemical lo- 
calization of somatostatin in  the rat brain. 
For our investigation antisera were pre- 
pared against synthetic somatostatin; for 
all other reported studies, antibodies were 
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raised against somatostatin conjugated 
with a protein. 

MATERIALS AND METHODS 

The subjects were 21 female and 6 male, 
young adult Sprague-Dawley rats. Their 
mean body weights were 252 * 6 gm 
(s.e.m.) for the females and 323 * 18 gm 
for the males. After decapitation, the su- 
perior part of the cranium was removed 
and the ventral surface of the brain rapidly 
exposed. During subsequent dissection, the 
brain was flooded with the fixative, Bouin's 
fluid. In order to ensure optimal preserva- 
tion, a median block of tissue encompass- 
ing the hypothalamus was removed from 
the brain. The boundaries of this block 
were as follows: sagittal planes based on 
the optic tracts; caudally a transverse 
plane through the interpeduncular fossa; 
a transverse plane anterior to the optic 
chiasma; and a frontal plane superior to 
the anterior and posterior cerebral commis- 
sures. In some cases the hypophysis and 
epiphysis were removed and fixed sepa- 
rately. Fixation by immersion in Bouin's 
fluid continued for 24 to 48 hours. After 
embedding in Paraplast, the brain blocks 
were sectioned transversely at  3-5 pm; a 
few were cut sagittally. Every fortieth sec- 
tion was stained with cresyl violet to facili- 
tate identification of hypothalamic nerve 
cell nuclei and selection of sections for im- 
munocy tochemic a1 1 abeling . 

For immunocytochemistry the peroxi- 
dase-antiperoxidase (PAP) method was 
employed essentially as described originally 
by Sternberger et al. ('70) and subse- 
quently modified by Petrali et al. ('74). 
3,3'-Diaminobenzidine (DAB) served as the 
electron donor and label for somatostatin. 
From every block of hypothalamus that 
was sectioned transversely, immunocyto- 
chemical labeling was camied out on one 
or more sections from levels that contained 
the following structures : the medial septa1 
nucleus; organum vasculosum of the lam- 
ina  terminalis (OVLT) ; optic chiasm and 
suprachiasmatic nucleus; anterior end of 
the median eminence; broad central seg- 
ment of the median eminence; the junction 
of the infundibulum and median emi- 
nence; median eminence just caudal to 
this junction; and the floor of the infra- 
mammillary recess. 

The cyclic form of synthetic somato- 
statin a was used in the preparation of an- 
tisera; however, data are not available that 
verify the purity of the somatostatin prep- 
aration used as the antigen. Immunization 
was carried out by the method of Vaituka- 
itis et al. ('71) in rabbits weighing 3-4 kg. 
The following pertinent antisera were ob- 
tained. B173 was employed routinely at a 
dilution of 1/50 and, unless stated to 
the contrary, preparations labeled with it 
served as the basis for localization of 
somatostatin. With antiserum B173, SO- 
matostatin was detected in the median 
eminence-infundibular stem of all rats and, 
in a few cases, in association with certain 
nerve cell bodies of the hypothalamus. The 
specificity of this antiserum was demon- 
strated readily by loss of its immunological 
effectiveness after prior absorption with 
somatostatin (figs. 10, 11). Several other 
antisera were obtained that stained nerve 
cell perikarya and nerve fibers in the ven- 
tromedial and dorsomedial hypothalamic 
nuclei of all rats while being ineffective for 
demonstration of somatostatin in the me- 
dian eminence. Of these antisera, B184 
was studied intensively, Prior absorption 
of this antiserum with somatostatin did 
not prevent subsequent staining of these 
hypothalamic nuclei even though a maxi- 
mal dilution of the antiserum and maximal 
concentration of somatostatin were used 
in the absorption. Therefore, this staining 
was regarded as nonspecific even though 
the distribution of oxidized DAB in associa- 
tion with cell bodies and axons was similar 
to that obtained with B173. 

The specificity of B173 was supported 
by the following additional control proce- 
dures. No labeling was obtained if normal 
rabbit serum was substituted for the pri- 
mary antiserum. Also, labeling of somato- 
statin in the median eminence continued 
after prior absorption of B173 with some 
hypothalamic substances, including go- 
nadotropin-releasing hormone ( GnRH) , 
thyrotropin-releasing hormone (TRH), vas- 
sopressin and oxtocin (table 1). A minor 
cross-reaction between somatostatin and 
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We thank Dr. L. A. Sternberger for providlng the sol- 
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tocin, vasopressin, and TRH were obtalned from Beck- 
man  Instruments, Inc., Bioproducts Department. 
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TABLE 1 

T h e  a m o u n t  o f  somatostatin labeled in t h e  mzedian eminence  a f t e r  prior absorption 
with hypothalamic substances 

Absorbant 1 

Somato- Vaso- 
statin GnRH TRH prcssin Oxytocin 

______ - - 
PBS 

Anti-somatostatin 4 2  0 3 4 4 4 
1/50 

‘ 1 %  solutions of the absorbants were mixed 1 : l  with anti-somatostatin B173 (1/50) and incubated 
overnight. 

ZThe amount of somatostatin labeled was rated “0” to “4,” “4” indicating the amount ohserved 
after mixture of anti-somatostatin with physiological buffered saline (PBS) .  

GnRH was indicated. It was not consid- 
ered significant because of its small mag- 
nitude and the different localizations dem- 
onstrated for the two hormones. 

Because of the variable concentrations 
and distributions of somatostatin across 
the median eminence, description of its 
localization will be facilitated by subdivid- 
ing the median eminence into five longi- 
tudinal zones (fig. 1 ) .  When viewed in a 
transverse plane at its widest part each of 
the zones makes up about one-fifth of the 
total width. Zone I encompasses the me- 
dian portion of the median eminence and 
the prominent long capillary loops of the 
deep vascular network (Duvernoy, ’72). 
Zones IIIA and B form the medial face of 
the tuberoinfundibular sulci. Zones IIA 
and B lie in a paramedian position between 
Zone I and Zones IIIA and B. 

RESULTS 

Organum vasculosum 
A small amount of somatostatin ap- 

peared in the OVLT of all but one of the 
animals studied. Generally it was located 
in nervous tissue external to the compo- 
nent capillaries (fig. 2 ) .  Less commonly 
bodies that labeled for somatostatin were 
found in rather large aggregations. The 
probable intracellular position of these 
masses could not be defined accurately 
with the light microscope; they always 
seemed to be surrounded by capillaries of 
the organum vasculosum. 

Median eminence and 
infundibular stem 

At the anterior extremity of the median 
eminence, whether or not the pars tuber- 
alis was present, somatostatin formed a 
prominent transverse band (fig. 3) .  Also, 

bodies labeled for somatostatin were scat- 
tered through the tissue intervening be- 
tween this band and the third ventricle. 

In the central wide segment of the me- 
dian eminence somatostatin was highly 
concentrated (figs. 1, 4, 5 ) ,  this accumu- 
lation being most prominent in zones IIA 
and B. Most granules or bodies that labeled 
for somatostatin were located in the supe- 
rior portion of the external lamina (figs. 
13, 14);  they extended on into the internal 
lamina in a dispersed arrangement and 
sometimes reached the ependymal layer 
(figs. 4, 13) .  The inferior portion of the 
external lamina contained far less somato- 
statin; here somatostatin seemed to be lo- 
cated in occasional axons that extended 
downward toward the primary vascular 
plexus (figs. 13, 14).  

Zone I contained less somatostatin than 
did zones IIA and B (figs. 1, 4) .  Here the 
general arrangement of somatostatin was 
less regular because of invasion of the me- 
dian eminence by long capillary loops of 
the primary plexus. Somatostatin occurred 
chiefly around the periphery of these capil- 
laries and labeled bodies were scattered up 
to the third ventricle (fig. 4 ) .  The lateral 
zones IIIA and B varied the most in somato- 
statin content and were usually character- 
ized by a gradual reduction in the amount 
of somatostatin toward the lateral border 
of the median eminence (figs. 1, 12). 
Thus, the deepest part of the tuberoinfundi- 
bular sulcus represented the approximate 
lateral boundary of the area for somato- 
statin localization in the median eminence. 

When viewed at high magnification, the 
bodies that labeled for somatostatin were 

4 The term “body” refers to individual structural 
units that bore the DAB label for somatostatin. As de- 
scribed in the text, these structures varied a great deal 
in form when viewed at high magnification. 
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Fig. 1 A transverse section through the broad central segment of the median eminence 
from a male rat labeled for somatostatin. Illustrated is the zonation of the median eminence 
based on the concentration and arrangement of somatostatin. Zone I: median region with 
somatostatin distributed sparsely through both internal (IL) and external (EL) laminae in 
association with deep capillaries of the primary plexus. Zones IIA and B: bilateral regions 
of maximal hormone concentration. Zones IIIA and B: bilateral zones of decreasing somato- 
statin concentration along the medial side of the tuberoinfundibular sulci ( S ) .  The inter- 
rupted line marks the boundary between the median eminence above and the hypophysial 
pars tuberalis below. V, third ventricle. x 110. 

most often granules of varied shape and 
size (fig. 14).  They accumulated in loose 
aggregations; less commonly these groups 
appeared to be encompassed by a mem- 
brane. The latter arrangement, and the 
frequent rows of bodies, suggested the 
presence of somatostatin in axons. No gen- 
eral labeling of cytoplasm in tanycyte proc- 
esses was observed (figs. 12, 13). Never- 
theless, the bodies described above were 
often associated closely with tanycytes and 
ependymal cell bodies where their position 
seemed to be external to the tanycytes. 

From the dorsal side of the infundi- 
bulum, at its junction with the floor of the 
brain (fig. 9), somatostatin continued 
caudally for a short distance in the median 
eminence as a broad band near the ventral 
surface of the brain (fig. 6). Finally, it was 
absent from the floor of the inframammil- 
lary recess. 

The high concentration of somatostatin 
in the central segment of the median emi- 
nence continued caudally into the infundi- 
bulum where it was present throughout 
the nervous tissue facing the hypophysial 
pars tuberalis (fig. 6) .  In such sections the 
lesser concentration of somatostatin in 
zone I of the median eminence was still 

evident in the ventromedial region of the 
infundibulum. With closure of the infundi- 
bular recess to form the infundibular stem, 
a considerable amount of somatostatin also 
extended into the stem (fig. 9) .  Thus, at 
least the proximal one-quarter of the in- 
fundibular stem contained a large amount 
of somatostatin (fig. 7). Somatostatin was 
also present in small amounts throughout 
the distal portion of the stem as far as its 
continuation into the pars nervosa (figs. 
8, 9). 

No differences between males and fe- 
males have been found in the amount or 
arrangement of somatostatin in the median 
eminence and infundibular stem. 

Hypothalamic nuclei 
The demonstration of somatostatin in 

hypothalamic nuclei with antiserum B173 
was not successful in all animals; it ap- 
peared in the ventromedial and 1 or dorso- 
medial (figs. 15, 16) hypothalamic nuclei 
of only one male and one female rat. Here 
somatostatin was associated with neuronal 
cell bodies or with the proximal portion of 
a broad process that appeared to be a den- 
drite. In some instances the label seemed 
to be distributed diffusely through a small 
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area of the cytoplasm. Commonly the 
label was sufficiently localized to suggest 
its containment in an axon making a syn- 
apse with the cell body or dendrite. Scat- 
tered between the cell bodies were labeled 
structures that appeared to be axons. Peri- 
karya with the associated label constituted 
only a small portion of the cell bodies in 
these hypothalamic nuclei. Prior absorp- 
tion of the antiserum with somatostatin 
eliminated all labeling within these hypo- 
thalamic nuclei. 

Other circumventriculnr organs 
As did Pelletier et al. ('74, '75) we ob- 

served some deposition of oxidized DAB to 
be associated with the walls of capillaries 
in the peripheral region of the epiphysis. 
Since the deposit usually appeared to be 
extracellular, was exceedingly variable in 
amount within an individual gland, and 
from animal to animal, these observations 
are difficult to understand. The subfornical 
body was not examined thoroughly and 
somatostatin was never observed in the 
high columnar epithelium of the subcom- 
missural organ in contrast to the reports 
of Pelletier et al. ('74, '75). 

DISCUSSION 

The validity of our observations on local- 
ization of somatostatin is dependent on the 
purity of the hormonal preparation used 
for immunization. We do not have conclu- 
sive evidence in this regard and, hence, 
there may be some doubt regarding speci- 
ficity of our antiserum. The possibilities 
that the somatostatin preparation used for 
immunization contains more than one 
compound and that our antiserum may 
cross-react with unknown compounds must 
be kept in mind. One's confidence that anti- 
serum B173 does reveal Somatostatin when 
used immunocytochemically is enhanced 
by several arguments. First, the utility of 
the antiserum for labeling the hypothala- 
mus was destroyed by prior absorption 
with synthetic somatostatin but not by ab- 
sorption with TRH, GnRH, vasopressin or 
oxytocin. Second, with regard to immuno- 
histochemical localization of somatosta- 
tin in the brain, the observations made by 
Hokfelt et al. ('75). King et al. ('75), Pel- 
letier et al. ('74. '75), and us in the rat, 
and by Hokfelt et al. ('74) and Dube et al. 
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('75) in the guinea pig, reveal several 
points of agreement by some or all of these 
investigators. In  both species somatostatin 
is highly concentrated in the median emi- 
nence and also occurs in the organum vas- 
culosum of the lamina terminalis. Also, SO- 
matostatin is found throughout the length 
of the infundibular stem, this feature hav- 
ing been observed by Hokfelt et al. ('74) 
and Dub6 et al. ('75) in the guinea pig, 
and by Hokfelt et al. ('75) and us in the 
rat. Further with immunohistological meth- 
ods, somatostatin is demonstrated in  struc- 
tures that appear to be axons. 

A third basis for confidence in the 
conclusion that we have demonstrated SO- 
matostatin is the agreement between our 
observations on the distribution of somato- 
statin with those of Krulich et al. ('72) 
who employed bioassay to determine the 
amount of somatostatin in sections of hypo- 
thalamus cut in several planes. Plots of 
their data showed that somatostatin-like 
actitdty was greatest in the median emi- 
nence and was also present in a region 
dorsal to the optic chiasma that probably 
included the OVLT. Confirmatory also are 
the reports by Brownstein et al. ('75) and 
Patel et al. ('75) that quantification with 
radioimmunoassay shows more somato- 
statin to be present in the median emi- 
nence than in any other part of the hypo- 
thalamus. Further, these workers agree 
that somatostatin occurs in the ventro- 
medial nucleus. 

On the contrary, other observations bear- 
ing on the localization of somatostatin are 
discordant and, therefore may arouse con- 
cern regarding the reliability of our results. 
The reasons for these differences are not 
now apparent. Thus, in their immunohisto- 
logical studies Pelletier et al. ('74, '75) and 
King el al. ('75) working with the rat, and 
Hokfelt et al. ( '74) and Dub6 et al. ('75) 
with the guinea pig, did not find the hor- 
mone in perikarya of any nerve cells. Our 
finding of somatostatin in close association 
with perikarya of the ventromedial and/or 
dorsomedial nucleus of two rats raises the 
possibility that it is located within the cell 
cytoplasm. Confirmation of this assump- 
tion will require the use of electron micros- 
copy. The failure of immunohistochemists 

5 "Immunohistologlcal" is used to encompass both 
immunofluorescencc and immunocytochemistry. 
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to demonstrate somatostatin consistently 
in neuronal perikarya may arise from ir- 
regular dissolution of the small amounts 
of hormone that may be present there. 
Elde and Parsons ('75) implanted the 
MtTW,, mammosomatotropic tumor into 
rats in order to elevate the serum level of 
circulating growth hormone and thus stim- 
ulate somatostatin-secreting neurons. This 
procedure enabled them to demonstrate 
somatostatin in perikarya of the hypothal- 
amic periventricular nucleus with immuno- 
cytochemistry. Hiikfelt et al. ('75) reported 
weak immunofluorescence for somatostatin 
in a few nerve cell bodies in the anterior 
pcriventricular region of the rat hypothal- 
amus. Their evidence does not indicate 
clearly whether the fluorescence was in 
perikaryonal cytoplasm or in associated 
axons. 

Also of concern is the study of Brown- 
stein et al. ('75) who, with radioimmuno- 
assay, detected widespread distribution of 
somatostatin in the hypothalamus. They 
reported its presence in the periventricu- 
lar, arcuate, medial preoptic and ventral 
premammillary nuclei where it has not 
been demonstrated by immunocytochem- 
istry. Because of the peculiar shape of the 
arcuate nucleus, and its probably intermin- 
gling with somatostatin-laden axons enter- 
ing the median eminence. a clean separa- 
tion of the two structures by the punch 
technique used by Brownstein et al. seems 
impossible. Further Brownstein et al. ('75) 
found somatostatin throughout the brain 
at levels one-third to one-tenth the amount 
in the hypothalamus; only 20% of the total 
hypothalamic content was present in the 
median eminence. Some immunocytochem- 
ists (e.g., Hokfelt et al., ' 7 5 )  have found 
somatostatin-like substances in diverse cell 
types of numerous other organs. An ex- 
planation for the differences in observa- 
tions pertaining to the distribution of so- 
matostatin in the body is not now apparent, 
and suggest that it may play a much 
broader role than serving only as a hypo- 
physiotropic hormone. 

In contrast to the situation with somato- 
statin, rather close agreement exists be- 
tween the data on distribution of GnRH 
as determined by assay and immunocyto- 
chemistry of brain tissue. Thus the local- 
i7ation of GnRH as indicated by bioassay 

(Crighton et al., '70) and radioimmunoas- 
say (Palkovits et al., '74) is quite similar 
to that concluded from immunocyt ochem- 
istry, as will be described subsequently. 

Comparative distribution of 
somatostatin and GnRH 

It is important to know if the distri- 
butions of the various hypophysiotropic 
hormones in the brain are the same or dif- 
ferent. The occurrence of significant differ- 
ences would suggest that the methods used 
for demonstration of them are specific. 
Further, different patterns of distribution 
would suggest the existence of unique 
neural pathways for regulating the secre- 
tion of each hormone. In the case of 
somatostatin and GnRH immunocytochem- 
ical findings show that significant similari- 
ties and differences exist in their localiza- 
tions in the rat brain. With respect to the 
OVLT, both hormones appear to occur in 
axons surrounding its capillaries. However, 
GnRH (Baker et al., '75) is much more 
bountiful and more widely distributed. In 
the median eminence the pattern of dis- 
tribution for the hormones is strikingly dif- 
ferent. GnRH (King et al., '74, Baker et al., 
'74, '75; Kordon et al., '74; SBtkl6 et al., 
'75) appears as a flat band that extends 
across the midline at the cephalic and 
caudal extremities. Throughout the remain- 
ing major extent of the median eminence, 
the location of most GnRH diverges into 
bilateral longitudinal bands underlying the 
tuberoinfundibular sulci. with the highest 
concentration occurring at the caudal side 
of the junction of infundibulum with hypo- 
thalamus in association with the tubero- 
infundibular sulci. In contrast, somato- 
statin forms a band, with variations in 
density that extends across the full width 
of the median eminence and throughout its 
entire length. Further, while foci of GnRH 
are scattered dorsomedially from the tu- 
beroinfundibular sulci as far as the epen- 
dymal layer, somatostatin is more common 
in the superior part of zone 11. 

There is a difference in the form of the 
bodies that label for GnRH and somato- 
statin. Most bodies labeled for GnRH re- 
semble sharply circumscribed beads or 
membrane-enclosed structures with a gran- 
ular interior. On the other hand those that 
contain somatostatin are usually granules 
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of varied shape and size, and rarely appear 
as an aggregation of granules surrounded 
by a membrane. 

The distributions of somatostatin and 
GnRH differ markedly in the infundibular 
stem. GnRH is found only on the dorsolat- 
era1 sides of the infundibular stem at its 
junction with the hypothalamus in associa- 
tion with the tuberoinfundibular sulci and 
nowhere else in the stem. In contrast, SO- 
matostatin appears as a prominent feature 
throughout the outer zone of the stem in 
its proximal quarter, and is found in lesser 
amount throughout the distal portion of 
the stem. 

The areas occupied by GnRH and so- 
matostatin overlap in the external lamina 
along the medial side of the tuberoinfundi- 
bular sulci. GnRH occurs also over the 
deepest part of each sulcus and along its 
dorsolateral side; somatostatin is rarely so 
positioned, except to a minor degree at the 
caudal side of the junction of infundibu- 
lum with the hypothalamus. 

Thus, the median eminence and proxi- 
mal infundibulum are the major sites for 
accumulation of somatostatin. The func- 
tional relationship of somatostatin in  hy- 
pothalamic nuclei to accumulations in 
the median eminence is not clear. The re- 
cently demonstrated presence of somato- 
statin in the stomach, intestine and pan- 
creas (Arimura et al., '75; Hokfelt et al., 
'75) and its capacity to inhibit secretion 
of glucagon, insulin and gastrin suggest 
that it plays a broader physiologic role 
than to serve only as  a hypophysiotropic 
hormone. 
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PLATE 1 

EXPLANATION O F  FIGURES 

All illustrations on plates 1-3 are of female rats except figure 9 which represents a 
male. On this plate are transverse sections from rats labeled for somatostatin. Figures 
3-8 ( x 110) are successive sections that show the distribution of somatostatin from 
the anterior to the posterior end of the median eminence and from the proximal to the 
distal portion of the infundibular stem. The interrupted line marks the boundary be- 
tween median eminence or infundibulum above and pars tuberalis below. 

Organum vasculosum of the lamina terminalis. Bodies (short arrows j labeled 
for somatostatin are scattered sparsely in  the nervous tissue outside the capillaries 
( C ) .  A dense aggregation of such bodies (long arrow) is shown also. OC, optic 
chiasma. x 250. 

Cephalic end of the median cminence. Somatostatin-labeled bodies (arrows) have 
accumulated in the dorsal area of the external lamina (EL) and are scattered in  
the internal lamina ( IL)  which intermingles with the arcuate nucleus (AN). 
V, ventricle. 

Broad central segment of the median eminence. In zone I bodies containing so- 
matostatin border several deep capillaries (arrows) of the primary plexus. V, ven- 
tricle. 

Median eminence with deepening tuberoinfundibular sulci at the sides. Somato- 
statin extends to the apices of the sulci. V, veiitricle; IL, internal lamina; EL, ex- 
ternal lamina; S, tuheroinfundibular sulcus. 

The infundibuluni caudal to its sitc of separation from the median eminence (ME)  
contains a great deal of somatostatin (arrows). In the mcdian eminence soniato- 
statin forms a ventral transverse band. IR, infundibular recess. 

Proximal infuiiclibular stem contains much somatostatin peripherally except lor 
the ventromedial region. 

Caudal infundibular stem near the hypophysis. A small amount of somatostatin 
(arrows) is still present peripherally. 
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PLATE 2 

EXPLANATION OF FTGURFS 

In figures 10-12 the pars tuberalis is external to the interrupted line 

9 

10 

11 

12 

A montage of a sagittal section through the median eminence and infundibular 
stem labeled for somatostatin. The numbers indicate the approximate levels of 
other illustrated transverse sections. Somatostatin (short arrows) is concentrated 
in  the dorsal region of the external lamina (EL) throughout the  median eminence. 
Much is also present o n  the dorsal side of the proximal infundibular stem (long 
arrows) and  in the contiguous median eminence (double arrow). The caudal 
portion of the  stem contains only a small  amount of soniatostatin. H, hypophysis; 
V, third ventricle; IL, internal lamina. x 100. 

A transverse section through the junction of the infundibular stern and  median 
eminence showing the location of somatostatin (arrows) peripherally in the in- 
fund ibu lu~n  ( I )  and the continuity of its distribution into the median eminence 
(ME) .  S, tuberoinfundibular sulcus. x 110. 
A control scction adjacent to that shown in figure 10. Labeling for somatostatin 
did not  occur because the antiserum E l73  was absorbed previously with somato- 
statin. I, infundibular stem; V, ventricle. x 110. 

Zones TI and 111 of the median eminence labeled for somatostatin. Somatostatin 
(dark granules) is concentrated in the superior part  of the external lamina  (EL).  
Somatostatin fades out  at the summit of the tuberoinfundihular sulcus ( S ) .  Labeled 
bodies lie alongside tanycyte ( T )  processes. IR, infundibular recess; El, external 
lamina; T, pars tuberalis. x 250. 
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PLATE 3 

EXPLANATION OF FIGURES 

13 

14 

15 

16 

All specimens illustrated on this plate were labeled for somatostatin. 

Zone 11 of the median eminence; the major accumulation of the hormone is in 
the superior part of the external lamina (EL) .  The inferior portion of the external 
lamina contains little somatostatin. Some rows of bodies labeled with DAB (long 
arrows) extend downward toward the primary plexus (PP) .  Somatostatin is scat- 
tered in the internal lamina and seems to lie alongside tanycyte processes. IR, in- 
fundibular recess; IL, internal lamina. >( 250. 

Zone I1 of the median eminence magnified to show the shapes of the somatostatin- 
labeled bodies. Most are granules of varied shapes and sizes. Others are aggregates 
o f  granules and may be membrane-enclosed (arrows). X 1,000. 

Centrally is a perikaryon from the dorsomedial hypothalamic nucleus, with two 
areas of the cytoplasm labeling for  somatostatin. The arrows indicate three foci 
of somatostatin that are probably axons. x 480. 

Several neuronal cell bodies of the dorsomedial nucleus that illustrate different 
patterns of oxidized DAB deposition: (A) cells with sharply circumscribed areas 
that might represent axonal terminations; ( B )  cells with more diffuse deposition 
in a restricted part of the cell; and (C) deposition of DAB on  the proximal part 
of a cell process. x 480. 

354 



SOMATOSTATIN IN RAT BRAIN 
Burton L. Baker a n d  Ya-Yen Yu PLATE 3 

355 




