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The investigations of ultimobranchial tissue still remain to be some con
tradictory questions on its fate and function. Some investigators insist the 
contribution of ultimobranchial tissue to formation of thyroid tissue and some 
others deny it. Autoradiographic studies using radioiodine (Gorbman, '47) 
elucidated a fact in mice that the follicles of ultimobranchial origin are not 
able to collect P 31 and are physiologically different from the thyroid follicles. 
On the other hand, the concept of transformation of ultimobranchial tissue 
into thyroid tissue has been supported by studies of alkaline glycerophosphat
ase activity of branchiogeneous endocrine organs in rats (McAlpine, '55). It 
has been observed that, when incorporated into the developing thyroid gland, 
the ultimobranchial tissue is indistinguishably transformed into thyroid-like 
follicies which appear to function as such during periods of thyroid activity 
(van Dyke, '58). Furthermore, parafollicular cells (interfollicular cells) found 
in the mammalian thyroid glands have been recently described to be derived 
from residual ultimobranchial tissue (Godwin, '36/37, in dogs; van Dyke, '45, 
in sheep; Sato, '59, in hamsters). 

In the electron microscopic study of this article, special attention is paid 
to (1) the nature of the cytoplasmic components in ultimobranchial tissue, (2) 
the cytological evidence of glandular activity and (3) the possibility or non
possibility of the same function as that found in thyroid tissue. 

MATERIAL AND METHODS 

The thyroid gland of a three years old male dog was removed immediately 
after sacrifice by a sharp blow, cut into small pieces and immersed in 1 J~ osmium 
tetraoxide solution buffered with verona! acetate to pH 7.4 for one hour at 
0°C. Following the fixation the blocks of tissue were dehydrated through ethanol 
and embedded in Epoxy Resin. Sectioning was made with an ultramicrotome, 
JUM 5 Type. Thin sections on silica-coated grid were stained with a saturated 
solution of uranyl acetate for three hours. Samples were examined in an 
electron microscope, Model JEM·5 G T ype. Electron micrographs were taken 
at original magnifications of 3 000 to 7 000 and thereafter photographically 
enlarged. 
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OBSERVATIONS 

Light microscopic observations showed that the ultimobranchial cyst con

sisted of simple and stratified epithelia and contained faintly eosinophilic 

granular substance. Superficial epithelial cells were cubical to columnar and 

some of them were ciliated. Underlying epithelial cells were polygonal. This 

held almost the same in electron micrographs and the following interesting 

findings were further observed. 
Superficial epithelial cells had many short and plump microvilli . Some of 

them had numerous cilia together with microvilli. Microvilli found in these 

ciliated cells were far longer than usual ones and sometimes branched. Two 

or more microvilli arose from the same base (Figs. 1 and 3 l. The cilia arose from 

the basal corpuscles in the apical zone and showed no characteristic pictures 

different from those found in the cells of the other organs (Figs. 1 and 3 l. 

The nuclei were as well very irregular-shaped and appeared multilobulated 

like those of neutrophilic leucocytes, but were sometimes regularly oval (Fig. 3 ). 

They were located almost centrically or slightly towards the base of the cell 

body. The nuclear envelope consisted of double membranes (Figs. 1 to 5 ). The 

nucleoplasm was moderately electron dense. The nucleolus was prominent 
(Fig. 5). 

Endoplasmic reticulums were poorly developed and found in small 

numbers. They appeared usually as small vesicles associated with Palade's 

ribonucleoprotein granules, and rarely as a few slightly arched or branched 

filaments consisting of membranes associated with the same granules. They 

were not dilated to cisternes or lakes and contained no visible materials. 

The mitochondria showed round, shortly oval or sometimes rod-shaped profils 

and were distributed at random throughout the cell body (Figs. 1 to 5). Cristae 

mitochondriales were in general orderly arranged and perpendicular to the 

long axis of the mitochondria. The mitochondria showed no suggestive re

lation to the endoplasmic reticulum. 
The Golgi zone consisted of closely arranged, smooth membranes and 

smooth round vesicles (Figs. 2 and 5). Some of the membranes and vesicles 

were electron dense and suggested transitions to secretory granules. 

The ground substance of the cell body was moderately dense in underly

ing epithelial cells but less dense in superficial ones. The density was due to 

two components, ( 1) dense granules comparable in appearance to r ibonucleo

protein granules and i 2) a fine stippling. The former were found accumulated 

in groups and distributed in the form of islets. Secretory granules were found 

in small numbers in superficial epithelial cells. The secretory granules ap

peared at first in the Golgi zone, grew moving towards the apical zone and 

faded slightly in density. They reached the plasma membrane of the apical 

margin of the cell, which was found among the microvilli, and finally they 

opened to the cavity to release their content. Besides these components of the 

ground substance, amorphous granules were sometimes found accumulated in 

superficial epithelial cells and were not stained with uranyl acetate (Figs. 4 

and 5). No characteristic feature to be suggestive of microapocrinal secretion 

was found in superficial epithelial cells. 
The intercellular spaces were narrow and bounded by two plasma mem· 
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branes of adjacent cells. In the superficial zone of the cyst wall terminal bars 
were well developeCl 'and in the deeper zone desmosomes were well-formed. 
Plasma membranes were seen often forming peg-like interdigitations with 
membranes of adjacent epithelial cells and the interdigitations were more com
plicated at angles where rhore than two epitheliaFCeils were in contact. The 
basement membranes found in underlying epithelial cells were composed of 
linear amorphous material 6f moderate electron density and collagen fibrilles 
(Fig. 1). Desmosomes were frequent here (Fig. 1). 

DISCUSSION 

Electron microscopic observations of follicle cells of the thyroid gland in 
dogs have been made by Tashiro ('62). Many of the folliclej:;eU~ ~f dogs 
have thin and delicate microvilli in the apical margin, regula.vJi)/:round,or ... o.V:al 
nuclei, many rod-shaped mitochondria, numerous secret.er;y .granules and' well
developed rough-surfaced endoplasmic reticulums: This finding was also con
firmed in the thyroid glands of lower vertebratesbrMhramoto('62 ), and is in 
sharp contrast with the present finding of ultimdb~anchiai cells. Most of the 
ultimobranchial cells have very irregular-shaped nuclei, round or short oval 
mitochondria, small numbers of poorly developed rough·surf~lGed endoplasmic 
reticulums and a few secretory granules (Figs. 1 to 5.). The rough;s4rfaced 
endoplasmic reticulums appear as small numbers of vesicles and rarely as a 
few filamentous structures (Fig. 3). This may suggest that ultimobranchial 
cells are different in function from thyroid follicle cells: 

Electron microscopic observations of parafollicular cells of the thyroid 
gland in dogs have been made by Tashiro {'62); 'According to him, the para
follicular cells·have somewhat irregular:shapednuclei,short mitochondria, small 
numbers of secretory granules and ' poorl'y ·developed rough-surfaced endo
plasmic reticulums. The endoplasmic reticulums are similar in appearance 
to those of ultimobranchial cells, and are usually small vesicles but rarely a 
few filaments. This may support the concept of derivation of parafollicular 
cells from ultimobranchial tissue (Godwin, '36/37, van Dyke '45, Sato, '59). On 
the other hand, the parafollicular cells have been reported to be residuals of 
embryonic thyroid cells (Bozzi, 1895) or to be of embryonic nature ( Wolfler, 
1880). Fujita et al. ('62) described in embryonic chicks that endoplasmic 
reticulums of thyroid cells are not distinct and appear as small vesicles. 

Amorphous granules found in the superficial epithelial cells of the ultimo
branchial cyst are of unknown origin and nature (Fig. 5). Machida et al. ('62) 
found glycogen in ultimobranchial cysts of embryonic guinea pigs . . The experi
ments to determine whether the amorphous granules correspond with the gly
cogen or not were not carried out in this study. 

SUMMARY 

The cyst of ultimobranchial origin in the thyroid gland of a dog was studied 
by the use of the electron microscope and the following result was obtained. 
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The epithelial cells of the ultimobranchial cyst were different in appear 
ance from thyroid follicle cells in the following points-multilobulated nuclei, 
short mitochondria, a few secretory granules and poorly developed rough-surfaced 
endoplasmic reticulums. The rough-surfaced endoplasmic reticulums appeared 
usually as a number of small vesicles and rarely as a few filaments, and were 
characteristic of the ultimobranchial cells. 

In superficial epithelial cells short and plump microvilli were seen, and in 
some of them cilia were found together with long microvilli. 

The possibility and non-possibility of the same function as that found 
in thyroid follicle cells and those of development of parafollicular cells from 
ultimobranchial cells were discussed. 
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EXPLANATION OF FIGURES 

Am: Amorphous granules 
Be: Basal corpuscle 

Bm: Basement membrane 
C: Cilia 

Ca: Cavity of an ultimobranchial cyst 
D: Desmosome 

Er: Rough-surfaced endoplasmic reticulum 
G: Secretory granule 

Go!: Golgi zone 
M: Mitochondria 

mv: Microvilli 
N: Nucleus 
n: Nucleolus 
T: Terminal bar 

FIG. 1. A ciliated cell. The ciliated cell has two kinds of process, cilia and microvilli. 
The microvilli are longer and often branched. Rough-surfaced endoplasmic reti· I 

culums are poorly developed. x 21 000. 
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FIG. 2. An ordinary superficial epithelial cell. Microvilli are short and plump. In the 
Golgi zone some of vesicles and membranes are seen containing electron dense 
material. Mitochondria show round and oval or sometimes rod·shaped profils. 

Cristae mitochondriales are in general orderly arranged. Rough-surfaced endo
plasmic reticulums are poorly developed. x 15 000. 

FIG. 3. A ciliated cell and three ordinary superficial epithelial cells. Rough-surfaced 
endoplasmic reticulums are poorly developed and appear as small vesicles and 
filaments. Nuclei are irregular-shaped. x 12 000. 

FIG. 4 and FIG. 5. Secretory granules with a distinct limiting membrane leave the Golgi 
zone and are moving towards the apical margin fading in electron density, and 
some of them reach completely the apical plasma membrane found among micro
villi. Amorphous granules are seen. x 15 000. 
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