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men

e Teduzierten Epithelzellen auf. Die Basalzellen schei-

y?irf:lne geschlossene Kette zu bilden. Der Verband der
iffereerzelleu "wu-kt nach der Schuittrichtung und dgr
ol ennt.en Hoehenlage der Kerne mehrschichtig. Die
Ver;:ahsmd d}lrch starke Plasmalemmialten miteman@er
gehﬁuf?t. Bei der Polymorphie der Kerne ist allen eine
esond, e Ansammlung und Klumpung des Chromatins,
redug; CIs an der Kernmembran, gemeinsam. Das ER ist
e Glelrt‘. Die Zahl der Mitochondrien hat sich verringert.
formy o'81-Komplexe sind stark verkleinert und bldschen-
Stereg Crweitert, Die dichte apikale Zone tréagt einen
to chllellbgsatz. Lipideinschlisse werden vermisst.
gn ngen dl.fferenter Art sind hingegen noch vorhanden,
nzel em skizzierten Bild der Zylinderzellen weichen
s eidne Zellen ab. Diese Elemente bes}tzen.elnen be-
ihr enen lamelliren Golgi-Apparat. Die apikale Zone
°r Zelleiber und die Randregion beherbergt kleine
istassc}ien- und vereinzelt Vakuolen. Der Stereocilienbesatz
Zeutparhch. Sie dhneln in diesem Zellabschnitt einem
SChleyg {Typ B), der im Gangepithel noch nicht ge-
als Vc tsreifer Ratten (28 Tage alt) anzutreffen ist und
Vorliufer der Nebenzellen gelten kann?®.
1e Gabe von 20 mg Testosteron fiihrt schon nach 8
7’0;;1' Zu tiefgreifenden Verdnderungen. Die Tum'cq
ing ta und die Basalmembran verlaufen gestreckt. Die
neh;geWe})szellen werden in der Folge aktiviert und
an en die Kollagenbildung auf. Die Entfaltung der
emP{;ﬂlellen hat in der 2. Woche einen Grad erreicht, der
is 8 Normalbildes entspricht. In den Zeitabstinden
(Fi Ur 9. Woche werden keine Verinderungen auffallig
Engfmi 2). Die Nebenzellen verhalten sich anders. Ihre
tive ltung begl_eiten in der Zeitfolge strukturell qualita-
unallllnd quantitative Verdnderungen sowie numerische
Testy me. In den Friihstadien (1. und 2. Woche nach
211ersts’:‘cerongabe) herrscht eine strenge Lokalisation der
vor. | auftreter}den Lipidtropfen im basalen Zellbereich
Zah-lr n der aglkalen und in der Randzone finden sich
ichtemhe kleine Blischen, wvereinzelt Vakuolen und
i ¢ Cytosomen, seltener auch lamellire Cytosomen.
¢ Region beherbergt ausserdem die Mehrzahl der
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Aerobic Glycolysis of Normal Tissues Suspended
in Thoracic Duct Lymph

tio‘:;bDUt 40 years ago WaRrBURG! stated that the forma-
Pres of lactic acid from carbohydrate sources in the
i once of a supply of oxygen (that is, aerobic glycolysis)
Car?éle of the most general and distinctive features of
o oseemus t1§sues. However, such a property, though
saiq ty associated with the neoplastic process, cannot be
aerob‘? be essential for m@lignancy, since it is known that
tiss ¢ glycolysis is displayed also by some normal
s, for instance brain, retina, kidney medulla and
Tyonic cells?,
dat:v}elrth}aless, according to WARBURG, almost all the
; ros Owing that normal tissues glycolyse aerobically in
With are f‘allacious, because they have been obtained
ore cells incubated in simple saline media, 1pstead of
matt Physiological media or similar body fluids. As a
°T of fact, he has recently reported that normal rat
Zous Ouse tissue slices respectively suspended in homolo-
a 0rsera. and in ascitic fluid of Ehrlich tumour, produce
St 10 lactic acid aerobically®.

Specialia 63

Mitochondrien. Mit zunehmender Anhiufung und Ver-
grosserung der Fetttropfen verbindet sich eine Zunahme
der Vakuolen im Randbereich, eine grissere Hiufigkeit
der dichten Cytosomen und die Ausbildung von lamel-
laren Cytosomen, wobei beide Cytosomenarten in die
Kernzone vordringen und spiter auch infranucledr anzu-
treffen sind (9. Woche). Von der 4. Woche ab werden in
geringer Zahl Mitochondrien mit Orientierung ihrer
Cristae parallel zur Lingsachse beobachtet, die Ver-
anderungen unterliegen (Figur 3). Die Basalzellen reagie-
ren ebenfalls auf die Androgengabe.

Die beschriebene Morphodynamik des Nebenhoden-
gangepithels lisst zwar an differente Aufgaben seiner
Zellarten denken, erlaubt aber noch keine endgiiltigen
Aussagen?.

Summary. The epithelium of the epididymal duct
{corpus region) of the rat after hypophysectomy and after
androgen substitution has been examined by light and
electron microscopy. The epithelium consists of 3 different
cell types: principal, accessory (Nebenzellen), and basal
cells. The characteristics of these cells disappear after
hypophysectomy and redifferentiate after androgen appli-
cation. The alterations of the principal and accessory
cells in course of time (from the 1st week up to 9 weeks
after injection of 20 mg testosterone propionate) are the
subject of this report.
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However, neither fluids can be regarded as fully
physiological media because their chemical composition
is very different from that of the interstitial lymph in
which the cells are normally immersed. Since interstitial
lymph may be considered equivalent to the thoracic duct
lymph, we thought it worth investigating the glycolytic
behaviour of some normal rat tissues incubated in such
body fluid.

Wistar rats of both sexes, weighing about 200 g each,
were used throughout these experiments. The lymph
was collected by cannulation of the thoracic duct accord-
ing to the method of BorLmaN, CaiN and GRINDLAYS,

1 0. WarBuRG, Biochem, Z. 742, 317 (1923).

2 A, C. AisENBERG, The Glycolysis and Respivation of Tumours
(Academic Press, New York 1961),
0. WaRBURG, K. Gawenn, and A, W, GEissLER, Weiterentwicklung
der zellphysiologischen Methoden (Thieme, Stuttgart 1962).

4 J.L.BoLLMAN, J. C.Catx, and J. H. GRiNDLAY, J. Lab, clin, Med.
33, 1349 (1948).
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except for the use of a drop of plastic adhesive (methyl-2-
cyanoacrylate; Eastman 910)% instead of ligatures to
hold in place the plastic tube slipped into the duct. Lymph
was collected for 2 successive days from each animal in
sterile recipients containing Hank’s solution plus anti-
biotics and heparin, as suggested by Gowans®; samples
from 6 different rats were pooled, centrifuged cell-free,
heated at 56 °C for 30 min and used immediately or stored
at — 20°C. Fed animals were decapitated and the organs
immediately removed and prepared according to the
conventional techniques. Tissues were suspended in 3 ml
of lymph and incubated for 1 h at 37°C, in air, in vessels
of about 40 ml capacity with one large side arm containing
3 ml of a carbonate-bicarbonate buifer 33/ pH 10.8 and
2 ml of carbonic anhydrase (Serva, Heidelberg), as de-
scribed by WarBuUrG, GEIssLER and LoreNz?. Readings
of the O, uptake were taken every 10 min; after incuba-

Aerobic glycolysis and respiratory rate of normal rat tissues sus-
pended in thoracic duct lymph

Tissue Qg{—) . Qo,

Brain white matter + 0.16 — 5.73
Diaphragm + 0.25 - 1.55
Liver + 0.29 - 513
Mucous membrane (jejunum) + 0.96 — 1.94
Kidney cortex + L14 - 10,17
Testicle + 1.39 - 5,30
Spleen + 2,08 — 6,84
Kidney medunila + 2,48 - 6.68
Brain cortéx + 3.00 — 5,76
Uterus (gravid) + 3.50 - 1,34
Amnion + B840 — 5806
Retina + 22.35 - 719

Experiments of in vitro Cultures of Larval Epi-
derm of Desert Locust (Schistocerca
gregaria Forsk)

The difficulties in the in vitro culture of tissues and
organs of insects derive mainly from (a) the very limited
knowledge of the composition of the insect fluids, and
(b) the fact that the activity of almost all the cells of in-
sects are under hormonal control?-3, The first difficulty
is beginning to be overcome, and media are proposed for
cell cultures of different orders of insects which allow
development of cell lineages of fibroblasts?.

As for organs and tissues, only gonad maturation seems
to be out of the hormonal control, and the differentiations
of testes and ovaries were obtained in vitro®. However,
in order to investigate the hormonal control of morpho-
genesis, tissues which are strictly under hormonal control,
such as epiderm®, appear to be much more interesting
when cultivated in vitro.

In vitro cultures of tegument of desert locust (Schisto-
cerca gregaria Forsk) larvae were tried, and the results of
these experiments are reported here. Tests conducted in
this laboratory on the saline solution proposed by Hovig?,
showed that it was capable of maintaining embryos and
embryonic tissues of locust alive for a long time; therefore
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tion, the lactic acid content of each vessel was detel”
mined by the ‘lactate-test’ (Boehringer, TC-B 15972). All
the data were referred to the dry weight of the tissues a8
corrected according to the blanks obtained at 0 time.

As shown in the Table, all the normal tissues teste
produce lactic acid aerobically in spite of their bein8
suspended in thoracic duct lymph; that is, in the moS
physiological medium so far available. The glycolyt®
activity is reasonably within the range of the daté
usually reported in the literature? for each tissue inct”
bated in a wide variety of saline media or body fluids.

Therefors, our present results are at variance with the
above mentioned findings of WaRrRBURGS On the oI
trary, these data further support the generally held
opinion that (1) aerobic production of lactic acid bf
many normal tissues is not an artifact dependent 08
experimental variables but a true biological property ©
their own, and that (2) the correlation between aerobi¢
glycolysis and malignancy is not universal.

Riassunto. La produzione aerobia di acido lattico da
parte di tessuti normali di ratto non viene ridotta ¢
inibita dalla loro incubazione in un mezzo fisiclogico qualé
la linfa di dotto toracico.
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it was used throughout these experiments, Other experi-
ments on the in vitro development of embryos of S. gré”
gavia without yolk suggested to us the following medium,
which seems suitable also for the culture of <3pic1e1‘1’1'13'1
cells: 100 ml of HoviLe's saline (KC1 0.075 g; NaCl, 0.75 &;
MgCl, 0.041 g; NaKCO, 0.034 g; NaH,PO, 0.083 &
distilled water 100 ml); glucose 0.1 g; trehalose 0.1 £
lactalbumine hydrolysate 1 g; locust hemolymph 10 mi;
and locust embryo extract 10 ml. Hemolymph was heate
at 60°C for 5 min, centrifuged, and the clear supernatant
used. Embryo extract was obtained from eggs after 8
days of incubation, homogenated, centrifuged at 20,000 £
for 30 min, and the clear supernatant used., Media sup-
plemented with antibiotics were sterilized by filtratio®
before use.
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