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Histochemically Demonstrable Catecholamines of the Newborn Rat Paraganglia after Heavy Hypoxia

The paraganglia are known to contain large amounts of
catecholamines (CoupLanND!, HERVONEN?—%) the role of
which during fetal life still remains obscure. After the
discovery of catecholamine-storing cells similar to the
paraganglionic ones, within the sympathetic ganglia too
(ErRANKO and HARKONENS ), the function of the extra-
adrenal catecholamine-storing elements has become a
subject of wide discussion (JacoBowrrz?, ERANKO and
ErANKO®, HervoNEN?2). The functions suggested for
the catecholamine-storing cells, of the sympathetic
ganglia, could be classified under 3 main titles: 1. In-
hibitory interneuron function was first suggested by
Eccres and LiBeT?® and later this hypothesis has gained
support in the ultrastructural studies (MATTHEwW and
Raisman?®). 2. Endocrine function for the paraganglia
had been suggested earlier by several authors (for ref. see
HervoNEN?) and also demonstrated by BrunDINI! and
HervoneEn and Korkaral?. Whether the endocrine
reactions of intraganglionic catecholamine-storing cells
are similar to those of paraganglia or not has not been
elucidated (Jacosowirz?). 3. The nihilistic concept of the
functional insignificance of the intraganglioric catechol-
amine-stores was supported by NorRBERG and Sj6QuisT?®
and HervonNeNn? To the present authors, it seemed
interesting to know whether the catecholamine-storing
elements of the rat, the paraganglia and the intraganglionic
catecholamine-storing cells, are capable of releasing
catecholamines in response to hypoxia or hypercapnia.

The litters of newborn rats were subjected to anoxic
conditions in the normal state or after treatment with
preduisolone (40 mg/kg for 5 days), which is known to
prevent the involution of the rat paraganglia and even
induce new catecholamine-storing cells within the ganglia
(LEMPINEN ™, ERANKO and ERANKG 15). The animals were
kept under heavy hypoxia for 2 h. If respiration ceased,

the atmosphere was ventilated and the rats were re-
suscitated. The preaortic tissue block containing both
sympathetic ganglia and the paraganglia was removed
and processed for fluorescence microscopy as described by
HeRVONEN?Z,

The paraganglionic tissue, like the intraganglionic
catecholamine-storing cells in the coelial ganglion, ex-
hibited bright yellow intensive fluorescence in the animals
treated with prednisolone. After hypoxia no changes
were detected in the fluorescence intensity or its distribu-
tion in the paraganglia and surrounding sympathetic
ganglion (ggl coeliacum). After the hypoxia, the colour
and the fading velocity of the catecholamine fluorescence
also remained unchanged.

The present results suggest that the catecholamines of
rat paraganglia and the catecholamine-storing cells of the
surrounding ganglia are firmly bound to the cells in
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Fig. 1. The main abdominal paraganglion of a 1-week-old rat. The catecholamine-storing cells are all bright yellowish and fluorescent.

The rat has received 40 mg/kg prednisolone for 5 days.

Fig. 2. The main abdominal paraganglion of a 1-week-old rat after heavy hypoxia for 2 h. The fluorescence intensity and distribution is
essentially the same as in Figure 1. The rat has received 40 mg/kg prednisolone for 5 days.
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conditions which release the amines from adrenal medulla
(CoMLINEY)., VAN ORDEN?' came to the same conclusion
after trying to release the catecholamines with pharmaco-
logical agents. However, it should be pointed out that
even extensive discharge of catecholamines from the
tissue might escape detection if only observation by eye
is used. Therefore, judging from the present results,
discharge of an endocrine nature cannot be ruled out. The
paraganglia of human fetus and newborn rabbit, on the
other hand, react clearly to strong hypoxia (BEUNDIN1!,
HervoneEN and Korkara!?), The catecholamine-storing
cells induced by glucocorticoids might be different from
normal ones with respect to the endocrine function.
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Zusammenfassung. In den paragangliondren Zellen der
neugeborenen Ratte wird die Catecholaminfluoreszenz
durch schwere Hypoxie nicht beeinflusst.
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Quantitation of the Number of Villi and Crypts in the Intestine of Rodent Animals

In the studies of gastro-intestinal damage induced by
radiation, many kinetic analyses'—? on the cell population
in the epithelium of gut in rodent animals have been made
on tissue sections, and it was proved that the epithelial
cells were produced in the crypt, transfered upwards to the
villus tip, and extruded into the lumen. The explanation
has been gained through the studies of 2-dimensional rela-
tionship of the crypt to the villus. Accurate information is
not always availableconcerning the 3-dimensionalrelation-
ship of the crypt to the villus®-1%. By the routine histo-
logical technique using paraffin, it might be rather diffi-
cult for the crypts and the villi to be fixed in the desired
orientation, e.g., so as to run parallel with each other, so
that accurate 3-dimensional relationships between them
were not proved.

The present study was undertaken to examine the other
from the routine histological technique to obtain accurate
measurements of the respective number of crypts and
villi per unit area of mucosal surface.

Experimental animals used were mice, rat, and golden
hamsters, all 3-month-old adults. From each animal small
intestines were removed, cut off at a desired length, and
fixed in a 3:1 mixture of 709, ethanol and glacial acetic
acid for 1 to 2h, and then hydrolized in N-HCl1¢ by means
of standing at room temperature for 1 to 2 days.

The segments were opened by cutting along the long
axis of intestine. The mucous membrane of the flattened
segments was swept gently with a plastic or bamboo-made
knife taking care that the lamina propria was not damaged.

a) Crypts (X 100)

Photographs of crypts and villi in intestinal mucosa of golden hamster
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It is favorable that the edge of knife is dull. Sweeping was
done in a pail continuously supplied with tap water. By
such sweeping the epithelial cells of villi were almost com-
pletely removed leaving lamina propria and crypts. After
sweeping the segment was placed in a Petri dish with a
small quantity of water and covered gently with a thin
leaden perforated plate.

Through the perforated area in the leaden plate, the
crypts and the villi were photographed using a microscope
equipped with water-immersion lenses of suitable magni-
fication. Enumeration of the number of crypts and villi in
unit surface of mucosa was performed in the photographs.
Examples of such photographs are shown in Figures a) and

1 A. B. Cairnig, L, F. LamerTON and G. G. STEEL, Exptl Cell Res.
39, 528 (1965).

2 A. B. CAIRNIE, L. F. LamerTON and G. G. SterL, Expl Cell Res.
39, 539 (1965).

# H. M. ParT and H. QUASTLER, Physiol. Rev. 43, 357 (1963).

4 H. QuastiLER and F. G. SHERMAN, Exptl Cell Res. 77, 420 (1959).

5 B. WEBBER, B. R. Crarc and N. B. Friepman, Cancer 4, 1250
(1951). i

8 S. LEsHER, L. F. LAMERTON, G. A. SacHER, R. J. M. Fry, G. G.
Steer and P. J. RovLance, Radiolo. Res. 29, 57 (1966).

? P. G. ToNER, Int. Rev. Cytol. 24, 233 (1968).

8 D. R. WiuBER and L. F. Lamerton, Radiol. Res. 78, 137 (1963).

® H. R. Witngrs and M. M. ELkinp, Radiology 97, 998 (1968).

10 A, F. Horper, R. W, WaNNEMacHER and P. A. McGOVERN,
Proc. Soc. exp. Biol. Med. 728, 695 (1968). ’

b) Villi (x 40)



