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A diagram drawn up by P. R. White to illustrate the history of tissue culture and the relationships
between different workers in the field. It is divided vertically in areas of interest, with ‘“‘animal®’
subdivided into “materials and methods” (left) and “‘nutrients” (right). The central role played by
Carrel in the development of animal tissue culture is clearly seen. However, the diagram ignores the
substantial contributions of many European workers, e.g., Drew, Strangeways, Waymouth, Willmer,
Levi, Ephrussi, Chlopin, Jacoby, and many others. (From P. R. White, The cultivation of animal
and plant cells, New York, Ronald Press, 1954, Figure 1. Reproduced by kind permission of John

Wiley & Sons.)
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A diagram drawn up by P. R. White to illustrate the history of tissue culture and the relationships
between different workers in the field. It is divided vertically in areas of interest, with ‘“‘animal®’
subdivided into “materials and methods” (left) and “‘nutrients” (right). The central role played by
Carrel in the development of animal tissue culture is clearly seen. However, the diagram ignores the
substantial contributions of many European workers, e.g., Drew, Strangeways, Waymouth, Willmer,
Levi, Ephrussi, Chlopin, Jacoby, and many others. (From P. R. White, The cultivation of animal
and plant cells, New York, Ronald Press, 1954, Figure 1. Reproduced by kind permission of John
Wiley & Sons.)



A szovettenyésztes elsO nagy korszaka és az uttorok (1884-1912)

(Kenézy, 1964 nyoman)

1884: W. Rouxnak sikerult embrionalis sejteket meleg konyhasooldatban tenyészteni.

1897: J. Loeb (a Berkeley egyetem tavoli magyar szarmazasu professzora) vérkoagulumban
tenyészt szdvetdarabokat. O volt az elsd legnagyobb hatasu Gttdéré az USA-ban.

1905: Roux megalkotja az explantacio kifejezést, az implantacio ellentétekent.

1907: Ross Granville Harrison (szil.: 1870-ben, a New Haven-i egyetem anatomia professzora
volt) megfigyelte a békaembriobdl vett velécsbben a rostok kinbvéset. Harrison az elsé,
aki Roux és Loeb eldmunkalatai utan hosszabb ideig tartott életben él6 szervezetbdl
kivagott szovetrészeket és azon az életjelenségeket, a novekedést megfigyelte. Azonban
nem hasznalta fel vagy talan fel sem ismerte az eljarasban rejl6 perspektivakat.

1910: Burrows els6 tenyészetei verplazman. Carrel is elkezd szOvettenyésztéssel foglalkozni.
RakszoOvetet probal in vitro tenyészteni. Carrel meghivoja a Rockefeller Alapitvany elsé
igazgatdja, Felxner Simon, egy kdzép-eurdpai csaladbdl szarmazoé patologus professzor
volt.

1911:. Carrelnek sikerul fibroblasztokat tiszta tenyészetben nevelnie, majd Bier Klinikajan
bemutatja az uj tenyészeteit.

1912: Carrel felismeri az embrionalis nedvek novekedésserkentd hatasat. Azt is kimutatja,
hogy antigén hatasara a szOvettenyészetben is keletkeznek antitestek. Eberling nevi
munkatarsaval tobb évtizedig életben tartott tenyészetiket ekkor inditottak el.

A szovettenyésztés szakitas a patoldgiaban a morfologiai iranyzattal és atvezetett a bioldgiai-
funkcionalis szemlelet felé. A szovettenyésztés segitségeével igazolddott, hogy az ép és koros
sejtek mesterséges taptalajon nemcsak élni, hanem szaporodni is tudnak.
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OBSERVATIONS ON THE LIVING DEVELOPING NERVE
FIBER.

BY

Ross G. Harrisox. Y,

The immediate object of the following experiments was to obtain a
method by which the end of a growing nerve could be brought under
direct observation while alive, in order that a correct conception might
be had regarding what takes place as the fiber extends during embryonic
development from the nerve center out to the periphery.

The method employed was to isolate pieces of embryonic tiszue, known
to give rise to nerve fibers, as for example, the whole or fragments of the
medullary tube, or ectoderm from the branchial region, and to ohserve
their further development. The pieces were taken from frog embryos
about 3 mm. long at which stage, 1. ., shortly afier the closure of the
medullary folds, there is no visible differentiation of the nerve elements.
After carefully digsecting it out, the piece of tissue is removed by a fine
pipette to a cover alip upon which is a drop of lymph freshly drawn from
one of the lymph-sacs of an adult frog. The lymph clots very quickly,
holding the tissue in a fixed position. 'The cover slip is then inverted
over a hollow slide and the rim sealed with paraffine. When reasonable
aseptic precautions are taken, tissues will live under these conditions for
a week and in some cases specimens have been kept alive for nearly four
weeks, Such specimens may be readily observed from day to day under
highly magnifying powers.

While the cell aggregates, which make up the different organs and
organ complexes of the embryo, do not undergo normal transformation
in form, owing, no doubt, in part, to the abnormal conditions of mechani-
cal tension to which they are subjected ; nevertheless, the individual tissue
elements do differentinte characteristically. Groups of epidermis cells
round themselves off into little spheres.or stretch out into long bands,
their cilia remain active for a week or more and a typical cuticular border
develops. Masses of cells taken from the myotomes differentiate into
muscle fibers showing fibrille with typical striations. When portions
of myotomes are left attached to a piece of the medullary cord the muscle
fibers which develop will, afier two or three days, exhibit frequent con-
tractions. In pieces of nervous tissue numerous fibers are formed,
though, owing to the fact that they are developed largely within the mass

! Read before the Society for Experimental Biology and Medicine at the
2240 meeting, New York, May 22, 1907,
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of transplanted tissue itself, their mode of development cannot always be
followed, IHowever, in a large number of cases fibers were ohserved
which left the mass of nerve fissue and extended out into the surrounding
lymph-clot. It is these structures which concern us at the present time.

In the majority of cases the fibers were not observed until they had
almost completed their development, having been found usually two,
occasionally three, and once or twice four days after isolation of the
tissue. Thev consist of an almost hyaline protoplasm, entirely devoid
of the volk granules, with which the cell-bodies are gorged. Within thiz
protoplasm there is no definiteness of structure; though a faint fibrilla-
tion may sometimes be observed and faintly-defined granules are dis-
cernible,  The fibers are about 1.5-3 w thick and their contours show here
and there irregular varicositics. The most remarkable feature of the
fiber i3 its enlarged end, from which extend numerous fine simple or
branched filaments. The end swelling bears a resemblanec to certain
rhizopoads and close observation reveals a continual change in form,
especially as regards the origin and branching of the filaments. In fact,
the changes are zo rapid that it is difficult {o draw the details accu-
ratelv. It is clear we have before us a mass of protoplasm undergoing
amahoid movements, If we examine sections of young normal embryos
ghortly after the first nerves have developed, we find exactly similar struc-
tures at the end of the developing nerve fibers. This is especially so in
the case of the fibers which are connecied with the giant cells deseribed
by Rohon and Beard.

Still more instructive are the cases in which the fiber is brought under
observation before it has completed its growth. Then it is found that
the end iz very active and that its movement resulis in the drawing out
and lengthening of ihe fiber to which it is attached. One fiber was
observed to lengthen almost 20 p in 25 minutes, another over 23 p in 50
minutes, The longest fibers observed were 0.2 mm. in length.

When the placodal thickenings of the branchial region are isolated,
similar fibers are formed and in several of these cases they have been
seen to arise from individual cells, On the other hand, other tissues of
the embrvo, such as myotomes, volk endoderm, notochord, and indifferent
ectoderm form the abdominal region do not give rise to structures of this
kind. There can, therefore, be no doubt that we are dealing with a
gpecifie characteristic of nervous tissue.

It has not ns vei been found possible to make permanent specimens
which show the solated nerve fibers completelv intact. The structures
are so delicate that the mere immersion in the preserving fluid is sufficient

THE AXaroMICaL Recorp.—XNo, 5.
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to cause violent tearing and this very frequently results in the fearing
away of the tissue in its entirety from the clot. Nevertheless, sections
have been cut of some of the specimens and merves have heen traced
from the walls of the medullary tube but they were in all cases broken off
short.

In view of this difficulty an effort, which resulted successfully, was
made to obtain permanent specimens in a somewhat different way. A
piece of medullary cord about four or five segments long was excised
from an embryo and thiz was replaced by a cylindrical clot of proper
length and caliber which was obtained by allowing blood or lymph of an
adult frog fo clot in a capillary tube. No difficulty was experienced in
healing the clot into the embryo in proper position. After iwo, three,
or four days the specimens were preserved and examined in serial sec-
tions. It was found that the funicular fibers form the brain and anterior
part of the cord, conszisting of naked axones without sheath cells, had
grown for a considerable distance into the clot.

These observations show heyond question that the nerve fiber develops
by the outflowing of protoplasm from the cenmtral cells. This proto-
plasm retains its amceboid activity at its distal end, the result being that
it iz drawn out info a long thread which becomes the axis cyvlinder. XNo
other cells or living structures take part in this process,

The development of the nerve fiber is thus brought about by means of
one of the very primitive properties of living protoplasm, ameeboid move-
ment, which, though probably common to some extent to all the cell: of
the embryo, is especially accentuated in the nerve cells af this period of
development.

The possibility becomes apparent of applying the above method to the
study of the influences which act upon a growing nerve. While at pres-
ent it seems certain that the mere outgrowth of the fibers is largely
independent of external stimuli, it is, of course, probable that in the
body of the embryo fhere are many influences which gunide the moving
end and bring about confact with the proper end structure. The method
here emploved may he of value in analyzing these factors.



THE CULTIVATION OF TISSUES IN EXTRANEOUS
MEDIA AS A METHOD OF MORPHO-
GENETIC STUDY?

ROSE G. HARRIBON

\ Yale Untversity, New Haven, Conn. j

During the past year we have heard mueh of the subject of
this discussion, and the fact that tissues of the higher animals may
be cultivated outside the body has been heralded in the news-
papers and magazines as a notable, if not a revolutionary, scien-
tific discovery. When we pause to consider this elaim in the
light of what has actually been accomplished, we find that there
is danger not only of confusing in our minds several quite differ-
ent things, but also that in our enthusiasm for the novelty of
the method we may forget the fundamental problems to the solu-
tion of which it may be able to contribute—if used eritically.

We are taught in every text book of general biology and of
physiology that the organism is made up of constituent cells,
which, while interdependent in the body of the organism, never-
theless have a certain autonomy. In the usual physiological
discussion of death, for instance, we find the distinction drawn
between the death of the organism as a whole and the death of
its eonstituent parts. It has been known for a considerable time,
that even the heart of warm blooded animals may be isolated
from the body and with proper nourishment may continue to
beat for many hours; more recently some very remarkable cases
of the survival of organs have been reported by Carrel,* who has
demonstrated that the vital funetions of isolated organs may be
kept in abeyance for days, to begin again without impairment
when the organs are reéngrafted into the body of an animal.

I Head before the American Association of Anatomists, December 27, 1911 at
Princeton, N. J. in open’ng the Symposium on “Tissue Culture.”
: Jour. Exp. Med., vol. 8, 1907; ibid, vol. 12, 1910,
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A szovettenyeésztés fellendulése, nemzetkoziesedése (1912-1927)

1924-ig 400 koruli szovettenyéesztési témaju kozlemeény jelent meg
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ALEXIS CARREL AND THE MYSTICISM
OF TISSUE CULTURE

by

full-length, black, hooded gowns adopted by Carrel. Between them is a rack of Carrel flasks that are
being filled by the technician on the right while the technician on the left is flaming rubber bungs

prior to sealing the flasks. (From R. C. Parker, Methods of tissue culture, New York, Paul B. Hoeber,
1938, Figure 23, Reproduced by kind permission of Harper & Row.)




Ki volt az els6 magyar szovettenyésztd?
Ki volt a mestere és hol tanult?

A Mesterek: Tellyesnitzky Kalman (Budapest) és Th. Burrows (USA)
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MEHELY LAJOS BESZAMOLOJA 1905-BOL

A zoolégusok Bernben megtartott V1. nemzetkozi congressusanak ismertetése. (Befejezd
kozlemeény.) Allattani Kozlemények , 1V: 222-235.

"HARRISON R. G. baltiraorei tanar , Uj kisérletek és megfigyelések a
gerinczesek Kertileti idegeinek fejlédéesérdl” czimen elbadja, hogy a mozgato
idegek tengelyfonala oly békaporontyokban is a szokasos moédon fejlédik, a
melyekben a duezlécz korai kimetszése altal meg volt akadalyozva a
SCHWANN-féle sejtek kifejlédése. llyen esetekben az idegek csupasz
rostokbél allnak 8 mint ilyenek a torzs izomzatanak hasoldali részeébe is
kOvetbetok. A gotelarvak farkanak érz6 idegei elsGben csupasz rostokbol
allnak, melyek kezdetukt6l vegig, tehat egész lefutasukban nélkulozik a
SCHWANN-féle sejteket. Az utdbbiak csak az idegrost kialakulasa utan
jelentkeznek s a kozéppontbdl lassanként nyomulnak a kertlet felé. A
békaembryo RoOHON-BEARD-féle hatsé sejtjein pompasan megfigyelheték az
idegrost kinovésének egyes fokozatai.

A keletkezb rost vége bizonyos vastagodasbdl all, mely finom, szétagazodo,
allabszeru nyujtvanyokat visel. A fentebbiekbél hatarozottan a His-féle nézet
helyessége derul ki, mely szerint minden idegrost egyetlen duczsejt
folytatasaként jon létre.

A SCHWANN-féle sejtek semmiféle dsszefliggésben sem allnak a tengelyfonal
fejlédésével.”
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A. Carrel dr. eléadasa a berlini sebészi klinikan a szovetek
mesterséges tenyésztésérdl meéltan nagy erdeklédest keltett. Carrel
dr., a Ki lyoni sziiletésii ember s most 38 éves. tudvalevéen mar évek
Ota van a new-yorki Rockfeller-intézeten alkalmazva, hol a kisérleti
sebészeti osztaly vezetdje. Nevét maris altalanosan dsmertté tette azok-
kal a kisérleteivel, a melyeket az érvarratokrél az erek atiiltetéserdl,
tovabba egyes szerveknek egyik allatrol a masikra valo transplantila-
sarol végzett. Az O kisérletein alapult Unger-nek Berlinben az a tavalyi
sikeriilt mitéte, hogy majomvesét emberbe iiltetett at; az atiiltetett vese
tudvalevoen megtapadt. Carrel dr. ujabban a szoveteknek a testen
kivitl vald tenyésztésével foglalkozik. Ebben a tekintetben Leo Ldb
(Philadelphia) és G. R. Harrison (New Haven) az elodjei. Kiilonbsen
Harrison-nak sikeriilt el0szor békaporontyoknak a testiikbol kivagott
szoveteit tgy eltartani, hogy azok nemcsak hogy nem pusztultak el,
hanem még tovabb fejlodtek és differentialodtak hetekig; a neurobla-
stokbdl pl. idegrostok nottek ki, az elemi izomsejtek izomrostokka
nyultak meg s az izomfibrillumok megjelenésével benniik az tsszehizo-
das tiineménye mutatkozott. Carrel-nek sikeriilt feln6it allatok szdveteit
is igy tovabbiejleszteni vérplasmaban, a mely mintegy taptalaj gyanant
szolgdlt Bemutatta tobbek kozt vetitett képeken egerek, bekdk és tyukok
hérébél késziilt mikroskopi készitményeinek fényképeit, a melyeken
vilagosan lehetett latni, hogy a kivagott bor hamja még tovabb szapo-
rodott és burjanzott. A bemutatott kepek kdzt még a kovetkezok voltak.
Kis kivagott bordarab kozepeén Carrel metszést ejtett. A seb a veér-
plasmataptalajon behegedt, a mit a mikroskopi keészitményeken igen
szépen lehetett latni. Egy carcinomabdl kivagott darab a tiptalajon 24
ora alatt tetemesen megnétt s Carrel diapositiveken mutatta be, hogy
az ilyen daganat-darabok novekedésére milyen koriilmények vannak eld-
mozditd és gatld hatassal.
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EXPERIMENTAL HISTOLOGICAL STUDIES

. SOME FACTORS REGULATING THE MORPHOLOGY OF TISSUE
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Reseaveh Laboratories of the Barnard Firee Skin and Cancer Hospital,
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TEN FIGURES

Experimental biology has received in recent times a most
important method in the tissue culture. In May, 1910, in
Harrison’s laboratory, Burrows used blood plasma for the
first time as a medium for cultivating the tissues of frogs.

He also cultivated for the first time the tissues of a warm- DIE ENTSTEHUNG DER
blooded animal (the tissues of chick embryos in plasma from CHROMOSOMEN
the blood of adult chickens) and observed mitoses in cells. EVOLUTION ODER EPIGENESE? (1907)

He thus established definitely a means of eultivating tissne.

The blood plasma has very special technical advantages
over the lvmph which had been used previously by Harrison
in that it can be obtained in quantity and from any of a large A
number of animals. The proof of the great interest which S '_‘_& -
this work aroused is that about 400 papers have appeared
between May, 1910, and to-day. These 400 papers can be
divided into three classes. The first class of papers contains
a deseription of the method together with many modifications
and a general deseription of the biological characteristics of
the cells as they are seen in the peripheral zone of the frag-
ments. The greatest number of the 400 publications are in
this first elass. In the second elass, which eontains a smaller
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Barta Odon (1927): A szdvettenyésztés aktudlis problémai
Orvosi Hetilap, 1927 08 21-22

A szovettenyésztés actualis problemai.

Irta: Barta Odéin dr.

Lenhossék professor ur az Orvosi Hetilap julius
17-i szamaban felhivija a magyar orvosok figyelmét a
Kisérletes Sejtkutatdé Congressusra. Kzt a nagyjelento-
ségii fndomanyos dsszejovetelt a X. Nemzetkozi Zoolo-
giai Congressus keretéhen folyé év szeptember hé
4—9-ig fogjak megtartani baré Kordnyi professor nar bel-
klinikéajan. Lenhossék professor ur ecikkében mdél-
tatta a kisérletes sejtkutatas legjelentékenyebb mad-
szerét, a szovettenyésztést és ezzel a madszerrel elért
eddigi fontosabb eredményeket.

A congressusra eddig 60 eléadast jelentettek be
a vilag minden részéb6l szeptemberben Budapestre
érkezo tudosok. Nem lesz talan érdektelen, ha néhany

szoval ismertetjiitk ezen a nemzetkozi congressuson
szereplé probleméak koziil azokat, amelyek a szovet-

tenyésztés modszerével igyekeznek megoldani egyes
kérdéseket és amelyek egyiittal a szbvettenyésztis

actualis problemai.

A szovettenyésztésrol eddig kb, 800 cikk jelent
meg a vilagirodalomban Harrison 1904-ben végzett elsod
eredmeényes kisérlete ota. Az érdeklodés a mobdszer
irant egyre nidvekszik. Az utolsd két esztendében 360
olyan eikk jelent meg. amely a szivettenyésztés maod-
szerdvel végzett vizsgdlatokot tartalmaz,

A Kisérletes Seitkutaté Congressuson elsésorban
a tenyészethen szaporodd sejlek és szévetek morphologiii-
Jat kell tisztaznunk. A szervezethdél sterilen kivett és a
virnedvbe (vérplasma) helyezett szervdarabkakhbol sej-
tek nonek ki in vitro. Ezek a kinové sejtek és szovetek
egyrészt a vérnedv felszinén, masrészt magaban az
idokizben megalvadt vérnedv belsejében az eredeti
szerv darabkaja koériil talalhatok., Megoldasra var az

a kérdés, hogy a kiilonbozo szervekbdl kindvo sejtek-
nek és szoveteknek milyen a morphologidja a tenyészet-
hen. FEgyes szerzék szerint a tenyészetben kindvé sej-
tek tulajdonsidgai morphologiai és physiologiai szem-
ponthol teljesen megegyeznek azon szerv tulajdonsa-
gaival, amelybél kindttek. Pl. Carrel és Eberling pajzs:

A Kisérletes Sejtkutatd Congressus masik érde-
kes témaja a tdapldlotalaj osszetétele és hatasa a benne
tenyésztett szovetekre. Mig a felnott szervezet szivetei
esak megalvadt vérnedvben tenyésznek, az embryonalis
szivetekbll, Lewis vizsgalatai szerint, glykoset tartal-
mazd Ringer-oldatban is észlelheto sejtkivandorlas és
sejtoszlas is eléfordul a kindvé sejtek zomajaban.
Embryonalis szovetek ezenkiviil vérsaviban is tenvészt-
hetok. Ezekben a taplalétalajokban azonban a szerv-
darabka wvalodi névekedésérél nem lehet szo, mert a
Ringer-oldatban, a vérsavoban és a megalvadt vérnedv-
ben, amint azt Carrel Kimutatta, a szervdarabkak meny-
nyisége nem szaporodik. A niévekedés esak latszolagos,
a szervdarabka koriil kinovo sejtek mem magabél a
taplalotalajbél taplalkoznak, hanem esak tartalék:
energiajukat fogyasztjik el. Valodi niovekedés in vitro,
vagyis a szervdarabka mennyiségének gyarapodasa
esak akkor kovetkezik be, ha a taplalotalajhoz, a meg-
alvadt vérnedvhez még embryoextractumot, vagyis az
embryo testének kivonatat keverjiik. Embryoextractu-
mon kiviill alkalmas még erre a célra a felnott allat
néhany szervének kivonata is. Embryokivonatot tartal-
mazé6 taplalétalajban a szervdarabkik sidlyban szapo
rodnak és hatartalan ideig életben tarthaték in wvitro,
feltéve, hogy a taplalotalajt idomként megiajitjuk, vagy
ahogy a sziovettenvésztok nevezik, a culturakat trans-
plantaljuk., A transplantilis egyik mddja az, hogy a
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Haszler Karoly (1933): Egyszerl szOvettenyésztési eszkoz. A Magyar Pathologusok Tarsasaga
Nagygyulésének Munkalatai 1. Nagygyulés (1932. junius 6-7.). Centrum Kiadovallalat, Bp. 97-98.

SZOVETTENYESZTESI EGYSZERU ELJARAS,
Haszler Karoly.

Egy sajat tervszeri szekrény ismertetése, melynek segitségével
minden laboratoriumban lehet szoveteket ex- és transplantalni. Feliil-
ril nézve trapéz, oldalrol szabalytalan négyszog, elilrél pedig téglalap
alaktl. Az egész fabdl és tuvegbdl készill. Az als6é kilonallo alaplapot
steril kendével takarjuk le haszndlatkor. A tetd és a felénk esd oldal-
fal tivegh6l van, amelyek oldaliranyban kihtuzhaték. Jobb és bal oldal-
falon nyilas van a keziink szémdara, ez egy kiviilrdl elhelyezett tolo-
ajtoval zarhaté el. A veliink szemben levé falon egy 5. em széles, a
fal egész hosszdaban haladé pole van. A rendszert kiegésziti egy, a szem-
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SZOVETTENYESZTES AZ EMIS ORBICULARIS SZIVENEK SINUS
VENOSUSABOL.

Irta: Dr. KorLLEr Frus.

Alacsonyabbrendii gerinceseken végzett szivettenyésziési kisérletek eddig is sok
érdekes eredményt tartak fel. Harrison,' n szivettenyésztos megalapitija, békaembrio-
kon végeste alapvetd kisérleteit. Erdmann, Champy, Carrel, Burrows® szintén ala-
caonyabbrendiieken dolgoztak., Chlopin® csak nemrégen kozilt igen érdekes eredmé-
nyeket az Axolotl-nak vescexplantatumairdl, a Teleogtensok sziv-, izom-, lép-, vese-
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Koller Pius Tihanyban készult szovettenyésztési
cikke 1928-bal




Mi tortent 1927-ben Budapesten? ,
Volt-e szovettenyésztés a Tihanyi Biologiai Kutato Allomason?

456

THE BIOLOGICAL INSTITUTE OF
TIHAyX HUNGARY

THE Hungarjén Biological Research Institute is
situated nghr the village of Tihany on a small
ing out from the northern shore of
It is about a hundred miles south-
dapest in an attractive position on the
e lake with wooded hills behind.

edge of

stagion in Furope ; and the plant and animal life of
lake and its shores have been the subject of
intensive study. The lake itself is fifty miles long, 6-9
miles wide and 10 ft. deep on the average; near
Tihany the depth increases to about 30 ft.
During the War the Institute was fortunate in
having suffered comparatively little material damage
and has now become the main centre for biological
research of all kinds in Hungary. With Dr. A. B. L.
Beznalk as director, accommodation has been afforded
to workers who would otherwize have been deprived
of facilities for research by the desiruction of their
laboratories in other parts of Hungary; in this
manner an isolated residential community has been
created of some seventy scientific workers, many of
whom had earned international reputations before
the War. The isolation is partly physical due to the
present lack of transport, and partly scientific due to
difficulties in maintaming contact with men of science
in other countries ; in recent months institutions and

individuals in Great Britain have been sending &
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hyperglyesemia caused by the thrombosis or ligature
of one of the heart wessels. The physiological
mechanisms of heart hypertrophies and of suprarenal

- hypertrophies as well as the physiology of nutrition

have also been studied by these workers.

Dr. T. Csaky plans to study the biochemistry of
nutrition and also the production of protein food-
stuffs for human and animal nutrition by the action
of synthesizing agents such as yeast and nitrogen-
fixing bacteria.

Dr. A. G. B. Kovacs is concerned mainly with
animal metabolism. He 1s now working on the
physiological mechanism of the temperature response
following histamine injections. In the future he
wants to work on the part played by histamine in
the central nervous system, and on surgical shock.

Dr. Zsuzsanna Rady works mainly on human
nutrition, and after completing the results of a survey
of nutritional conditions at the comparatively wealthy
village of Valko, intends to carry out a similar research
at the poorer village of Tihany. She hopes in this
way to relate the needs of the population in a
ticular loeality to the agricultural conditions of the
country, and hence to make recommendations for
the manner in which agriculture should be developed,
At present she is working on the protein metabolism
of fish, on. fungal diseases in fish and on the bacteri-
cidal action of their skin secretions.

Biochemistry is represented by Dr. M. Gerendas,
who is working at present principally on blood-
clotting and the isolation and inactivation of thrombin
and also (in collaboration with Prof. Szent-Gydrgyi)
on muscle structure.

- - . a -
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chickens soon recover clinically, though they may
remain ‘carriers’, passing Protozoa in their faces,
for long periods, Theobald Smith* saw Awmeba
(= Histomonas) meleagridis in liver sections from
diseased fowls, and Tyzzer® found similar lesions in
a two-year-old hen. Although Drbohlav® and after-
wards Tyzzer? cultivated Histomonas meleagridis
from the czcal discharges of experimentally infected
chickens, all attempts to cultivate the parasite from
diseased tissues from either turkeys or chickens
failed (Tyzzer”).

Hitherto, the disease had been considered rare in
mature fowls, but during the past year it appears to
have oceurred in several localities in England amongst
laying stock, and in chickens on the farm belonging
to one of us (H. P. B.). On December 3, 1936, we
received a Rhode Island Red hen from a farm in

ire. Examination revealed focal necrosis of
the liver and cwmcal lesions which were macroscopic-
ally and microscopically similar to those oceurring
in turkeys suffering from ‘blackhead’. Material taken
with aseptic precautions from the necrotic areas in

I Effects of Colchicin and of Viscum album Preparations

upon Germination of Seeds and Growth of Seedlings

TuE investigations of A, P. Dustin and his school'-®
have revealed an elective and extremely powerful
karyokinetic action of the alkaloid colehicin upon the
cells of certain specific organs and, in general, in
all the germinative zones of animals, as well as upon
the malignant tumours of the same. Dustin has
also shown that this karyokinetic impetus is followed
by an equally energetic karyoclasic effect upon the
same tissues, and that this effect is specially marked
in tumour cells, which are ultimately caused to
collapse to a great extent under the influence of this
alkaloid.

In a previous communication®, I have given an
account of the effects of several Viscum album
preparations—econtaining as one of their active
principles the alkaloid visecalbin (Leprince)—on
plant tumours of the crown gall type (phyto-
carcinomata) which regressed and collapsed to a
very marked extent when treated with these prepara-
tions,
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Pure line Wilhelmina wheat, kindly given me by
W. H. Parker of Cambridge, was germinated on
filter paper in Petri dishes. 3-5 ml. of aqueous solu-
tions of colchicin (Merck) or a dialysate of Viscum
(Zyma)—free from the alkaloid viscalbin—or the
pressed sap of Viscum, rich in viscalbin (kindly
prepared and preserved in an atmosphere of carbon
dioxide according to my prescription, by Zyma,
Ltd., Nyon), or a combination of one or the other

() A [ AT

added daily to the Petri dishes. The technique used
was otherwise the same as that described in previous
communications™®, No tables and measurements
can be given here, but the following remarks
are based both upon these and the general be-
haviour of the seedlings throughout the experimental
\Reriod.

The experiments have shown that, in the con-
centrations used, colchicin exerts at the beginning
of its application a definite stimulating effect on.the
rate of development of the roots and root-hairs, This
offect is followed in 5-8 days by a very marked de-
pression of the growth-rate of the roots, and in
another day or two their growth is completely
arrested. The growth-inhibiting influence of colchicin
on the shoots begins even earlier. Synergetically, a

The most specific effects of colehicin appear to
consist, however, in (1) a bulbous hypertrophy of
the root-cap, indicating an enhanced activity of the
caliptrogen ; and (2) a bulbous hypertrophy of the
coleoptile and the thickening of its walls, accompany-
ing the lignification of certain parenchymatous
elements., The resistance thus presented by the
coleoptile to the elongation and breaking through
of the shoot also appears to cause the mechanical
compression of this last, resulting in a bulbous
deformation of the bases of the shoots.

These findings are further supported by the eyto-
logical examination of the regions affected, and
appear to give, in the present state of the investiga-
tions, evidence of a parallelism between certain
specific responses of plants and of animals when
reated with colchicin.

The final interpretation of these observations must

s LLE AR [T Ll WAL

LAszLO HAV}&A
Institute of Pathological Anatomy,
University, Brussels,

Febh. 2,

fFDusting A, P., Cr. #é. Ter Congrés lutte gei. contre Cancer, 18
{Madrid 1933).

* Dmstin, A.
{juillet 1954},

! Dustin, A. P., Leenwenhoek var., IVe conf., Amsterdam (Juin 10354

P., Bull Acad. roy, mél. de Belpigue, 14, 457-50%

' Dusting, A. P., Arch, port. sei. Bol., 5, 358-43 (1936).
® Lits, F. J., C.r. od. Soc, Biol, belge, 118, 393 (22 décembre 1934).

elles
1836}

T Havas, L., NATURE, 138, 435 (Sept. 14, 1935).
* Hawvas, [.., and Gdl, I., NATURE, 138, 536 (Oct. 3, 1936).
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which accompanies their formation, possibly aided
by gas absorption. No work has been done on films
obtained by collecting zine oxide smoke?®, The present
results show, therefore, that it is inadvisable to use
films of zinc oxide, prepared in the manner deseribed,
for high-voltage calibration or measurement.
V. E. CossSLETT.
H. H. Wills Physical Laboratory,
University, Bristol.
Oct. 31.

» Phil. Mag., 39, 647 1020

1B . X
and Quarrell, Proc. Phys. Sec., 46, 148 ; 1934,

! Fine

@mbic Acid (Vitamin C) and phytmrmo®

I¥ a previous ecommunication!, I have given an
account of a phytocarcinogenic effect of cestrus
hormone on tomato plants. In a similar preliminary
experiment using the same technique® with tomato
plants, about 55 em. high, the effect of ascorbic
acid upon plant-tumour production has been inves-
tigated.

Immediately after the inoculation of fifteen plants
with B. tumefaciens, a 1/10,000 agqueous solution of
ascorbic acid (kindly supplied by Prof. A. Szent-

NATURE

@:‘-rgyi} was introduced through a petiolar stuy

989

Histo-eytological examination of tumours from the
treated and control plants gave no indication that the
increased size of the tumours severed from treated
plants was simply due to the streteching of the cells
caused by a general stimulation of somatic growth
under the influence of ascorbic acid®. As the size
and arrangement of the cells and that of the phloem-
xylem elements were identical in the two, it is deduced
that the treatment led to an increase of cell prolifera-
tion of the pathological tissues.

It is hoped to extend the range of the experiment
outlined above, in order to test whether a parallelism
exists, for plants, with the findings of Fodor and
Kunost, Schroeder®, and Frisch and Willheim$, con-
cerning the carcinogenic influence of ascorbic acid

on animals.
LAszLd Ha‘ns,\

Hungarian Biological Research Institute,
Tihany, Hungary.
Nov. 14,

P Havas, L., NATURE, 138, 516, Sept. 28, 1035,

2 Havas, L., and Caldwell, J., Ann, Bof., 48, 751 ; 1935,

3 Havas, L., NATURE, 138, 435, Sept. 14, 1935.

+ Fodor, E., and Kunos, 5t., Z. Krebsforech., 40, 434 ; 1835,
s Schroeder, H., Klin. Wochenschr., 14, 484 ; 1935.

8 Friech, C., and Wiltheim, R., Biochem. Z., 277, 148 1935,
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OBITUARIES

Mr. Liszlé J. Havas

Lisz16 Jeno Havas died on June 9 at Colmar, in
Alsace, after an operation. He was born in 1885, of
Hungarian nationality, and studied at Budapest and
at several other universities; he also worked at
Rothamsted Experimental Station. He was a man
of wide culiure, and an excellent linguist. The
problemn which primarily interested him was the
relationship between plant and animal cancer ; and
many of his publications testify to his interest in
¢ L

acterium tumefaciens and chemical agents. It is nod
widely realized that Havas was the first to apply
colchicine in such investigations (Nature, 139, 371 :
1937) ; and it was while he was in Brussels in A, P.
Dustin’s laboratory that he discovered the effect of
colchicine on cell-division that has had wide reper-
cussions in genetical work, This was announced at
the Congress of Anatomists held at Marseilles in
March 1937, (An account of early researches with
colchicine has been given by J. M. Krythe and 8. J,
Wellensick, Bibliographia Genetica, 14, No. 1, 1;
1942).

Havas regarded as his principal paper that on the
wm evolution of polyploidy and other changes‘lj

URE July 7, 1951

Pelargonium zonale (Bull. Acad. Roy. Belgique, (5),
28, 318; 1942); but with this also he was unfor-
tunate. Published during the German occupation of
Belgium, it attracted little notice except from the
Nazis, who destroyed all reprints. Hawvas suffered
under two despotisms, and lost all his belongings in
Brussels and Budapest, including his library. After the
War he found asylum in France and existed pre-
cariously on grants ; but his Belgian-born widow is
left unprovided for. There were no children.
Huer Nicon

VoL 168

Halalhire, Nature, 1951
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DIE NATURWISSENSCHAFTEN

Hemasgegwbes von
Dr. Arnold Berliner wea Prof. Dr. Angust Piitter

Viertor Jahrgang:

B Jani 1916,

Haft 26.

Leguminosenblitter als Nahrungsmittel.
Ven Praf. De, 7. Hoberlandt, Berlin-BDahlom,

Bel dor vegetarischen Ersilrongswelss, die
Jetzt im Deutschen Redeho und in Oeterreich-Uin-
gorm wine griders Rolle spielt als in Friedenaszeiten,
missen gor Deckung anseres tiglichon Eiweill
Vedirfa aueh die Gembse in hiherem Mals heran-
aengen werden,  Thes gile namentlich file die
setrigen Bommermonnte bis tief in den Herbst hin-
vin, Freilich orscheint dicse Forderung schwor se-
{illbar, da der Gehalt dor bokannten Gemilssariom,
Matt- und Stengelgemiise, an Eiweilstoffon ond
tiberhaupt nn orgunischen Stickstoffverbindungen
bekeanmtiich vin riemlich goringor stz J, Koenigt)
gibt fiir Weillkoll im Mittel 1,83 %, fir Raotkohl
gleichinlla 1,59 %, fir Winterkohl 3,88, Rosenkohl
1,50, Blumonkahl 248, Spinat 3,71, Bpargel 1,05 %
JStickstofirubstnnzen® en, wobel abor 2u bemorkon
1at, dall mur ein Teil dovon — meist ll.l:l'ru,Hrl.g'l
der weitnus grofere Teil — sos Proteinstoffon,
dor amdere Teil dagegen nus vorschi n Amiden
{Aminosioron, imshesonders Asparaging  hestoht,
Diagu komomt, dall die “ﬂnp LA Wlfﬂ.[b.l'rﬂ'l. e
miben und aein Preis die Frhbhung anserer Ei-
weilation gleichfulls unglinstig beeinflussen.

Es ist doher fir unsers Volksornihrung schr
wichilg, dall s eur Einhrlnp.m der nachston
Ernte und bis zur Erhihung des Flefschkonsums,
die vrat im Oktober oder Novembor o orwarten ist,
sark fmech anders Eiwﬂilquo]]m;. e ans das
Plisnzenreich sur Vﬂr'ﬂ.‘ung siollt, mEg:I!r:hll W
ponfitgt werden, Es ksaon sich dabei our um
pllaraliche Vegetationsorgane, Stengel- und Loub-
Wiitter handeln, (io nonk giweilreichor sind, als dia
eiwnillreiohsten Gomise, die wir in Degtehiond
bnuem, dis in sche grofer Menge lolcht und billie
#u besehaffen sind und derem Genuf mit keiner
Gefihrdung der Oenundbeit wnd dberhaupt mit
keloerlai Uneatriglichkeiten verknibpft ist.

Vegotstionsorgane, die dicsen Bedingungen ent-
sprechon, sind die Laubblitter werschindensr La-
rumitnasen, insbesondore dor Luzerne nnd noch
winiger anderer hiudig gebnutor Klsearton.

e Laterne icagn  wativa L.}, auch
Belinecken-, Monats-, Daverkles penamnt, [st be-
h“l_lﬂimh elne in guoe Earope mit Ausnahme der
nrktischan Gebicte, in Vorder- und Mittelasien
violkultivierte Leguminose, Dank ihres raschen
Wachatume und ihror groBes Assimilationsleraft

an wie bei une jahslich drei- bis viermal gemiht
werden, [Districk und Kosnig (Zusammensetzung
und Verdnulichkeit der Futtermittsl, 2. Auflage,

' J. Heewig, Dis mensehlichen Nak - und e
nudmitiel Bd, f, 4. Aufl, Beclis (804

Hw. 1918

I. Bd) geben fibr gaos junge, handbohe Pilanzen
vinen mittleren Gohalt no Stickstoffvubstanzen vou
.25 & am, vor umd o Anfang der Blite cinen sol-
chen von .56 %. Sobr bemerkenswert iat, doll die
Mitter um vicles reicher an Stickstoffsubstnneen
sinl als dies Swngel. Ermtern enthielten, am
o4, April georniat, 8.1 %, Ieteters gur 3,1 %, nach
dom pweiten Schnitt am 29, Mai bd:rngm s
Worta BB amd 3.3 %. Wenn man daber dic Blatier
der Luzerne mit denen des Spinates ond der el
weillreicheren Kolilortem 1.'|.'rg]m'r:'|'|l. By :'rg'i.hd. wieli,
daf she Gohall an Sil'nh'ﬁnffr:h'fmm uup‘lﬁﬂlr
doppelt so prof dal, nls der der gennnnten Gemiise,

Man konn den relaily groben Eiweilgehalt dore
Luozerneblittor mit Hilfe des bekannien Millos-
wolieny Hengena {sawio mach anderer E'l*r'lﬁpﬂ.lbun?
loicht pueh ad oculos demonsizieren, Wenn man
oach dem won Molizsch'}) empfohlensn Verfshren
fdas Blait zunfichat eine Minuie ll.l:.q; in niedenides
Wosser tanchi, donn in warmem Alkohol dss
Chioraphyll nuszicht, bin dos Blate weil erschelne,
und pa danm in frisch beroitetes Millonseles Rea-
gens bringt, so firbt ea sich nach mehreren Btun-
den  dunkelsiogelral.  Ausgewachsene Luzerne.
blitter zeigen cine etwas inteosivers Farbung ala
junen unmusgewichsens, Eln in gleicher Weise
behandoltes Eotkohlblatt wurde trota sciner bedou-
tend grilberen Dicke weniger Iotensiv geficht, als
die Luserueblitter. DBedoutend heller zlegelrot
lirbten sich susgewachsene, jikngere und &lters
Bpinnthlitier,

Fir die Ernihrungagwecke des Menschen wird
man dis Btengel der Luzerne nicht nur wegen
ihres relativ geringen Gehaltes an Stickstofiver-
bindungen aumchalten, sondecn vor allem deshall,
weil aie relch on Bast- und Holefasern sind. Bei
ler anatomischen Untersuchong der anspewachae-
nen Stengel ecglbt alch namlich, dafl die zahl-
refohen Crefillbindel giemlich michiige Bustbelege
aufweisen, deren Mittellamellen malig verholet
sind. Eine sehr starke Verholzung (Rotfirbung
mit Phlorogluzin und Salzsiure) seigen die Wan-
dungen der Gefille und des Libriforms, von dem
nur die ineersten Fellagen nicht vecholste Ver-
dickungeschichton besitzen.

Dhe Laubblitter sind belderseits mil ciner sart-
wandigen Epidermis versechen. Bogur die Epider-
mis-AubBenwinde sind nur 0,0026 mm dick und be-
silien oine ganz @arte Huotikuls Die hobs Pa-
lissadenzellachicht, sowie soch das dicht gebauts
Schwammparenchym sind iboraus reich an Chloro-
phyllktirnern, dis wohl in erster Linio den Eiweil-

5 E,l'ah:ﬁl,llhﬂ elflproben, makroskoplich nm.
gewendet ml Pllanzes, Eu'l!:uhrl.lt e nﬂ.l-:fh. Jahr-
gung B 1018, Hait 2

B
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mikroskopische Untersachung ergall vimen Ghor-
rapchend woltgehendon Zerfall dor Gewobe, ins-
lescnders des Polisndens und Schwammparen-
chyma in die singelnen Lellen. e Verdavumgs-

(Trifelivm pratense L) und seloe nichsten Ver-
wandion als Gemiise zu verwenden, da die daomit
bebaute Bodenfliche im Deaschen Heicha 1913
nicht wenigor als 1 887 000 ha betrug.  Alledn die

enzyme werden samach durch die zarten Zellwind
mit Leichtigieit in din Inoere der Zellen ein-
AT

Dioses Luzernegemiiee hatie sinen angeaehimen,
lebcht bitteren Geschmack, e erinperte mich an
wKochanlar®, wis er in Siddeutschland, besondors
in Outerrpich, hinfiz umd gern genossen wird.
Wer davon all, stimmie Leunie bel, dor in sainer
Ayaepsis der Pllanzsenkunde™ won dor Luazorne
st oo it sogor als schmackhafie Frihlings-
gemfise pmplohlen

Im Dewtschen Relehe waren 1880 und 1MW
elwe 180000 ha in fretemi Felde mik Gembane
bebaut'). Nimmt man mit A, Schkulls an, dall in
dem Haus- uwed Ohstgirtom chenfalls 160 M0 ha
mit Kichengewiichasn  beatells waren, so orgibi
sich fir den Gembseban ein Gesamtareal ven
120 00 ha., Noch demselbon Autor (s o O, 8. 44}
waren im Deutschen Reicle 1813 251 000 hn mit
Lugerne bepllanet, o, & T8 % der mit Domiise bo-
lmuten Bodonfliche. Man sieht darans, wolch «in
eOTimer E-I'.Ehl nn Pﬂll.ti:\' m"L'l.' I:III'II.']'I.IiIE‘m Ilﬂd
hilllgem Gemiss fGr dis Volksernghrang sich er-
geben wilrds, wonn nur sin Brachieil der Luzerne-
ornte fiir die messchliche Ermghrung Yoreendong
finden kimpte, Ob und wie dies wirtschaftlich
ihirchfahrbar wire, eoizicht sich meiner Haurtei-
Jung. Dol sollte man. meinen, dal in Zeiten der
Not manche Bohwierighkeiton xu bekimpfen scin
miillen, die woter normalen Verhiiltnissen hin-
dernd im Wege stehen wiirden.

Es ist jotze pmock dis Frage =u beantworten, ob
anih die Stengel und Bltter anderer Leguminesen
als Goniese benitze werden kionen. Man wird
ivse Frago beziiglich der fibrigon Wedicape-Arion
(M, faleatn L., schwedische oder pelbs Luzerne.
M. media Pers., Grole Sandluzeroe, M. lupaling,
Hopfenlugerne) unbedenklich  bejahen  dirfen.
Fiir M. luplllinl wird ma Beging der Blite anf
ungedilngiem Ackerboden ein Gehalt voo 448 %,
in der Blite vom natiiclichen Standort eln sol-
wlerr yon 082 % Stickstoffanhstaneen  angegeben.
e Blitier allein sind zweifellos noch eiweil-
relcher, Auch die Eaparsstfe (Onobrychis sntbva
Lom.) komme vidlloicht in Botracht, ohgleich die
Bastbolope dor Gefallbinde] in don Blattsproiten
viwas stirker sind als bei dee Lugerne. Fir den
weilion Mfeinkles (Melllotus salbe L.) werden 328
und 587 % Stickaoffiobstaneen angegebon,  Der
flornkdee (Trigonells Foenum grascum L) wird
m Vorderindion, Agypten, 30diraaksekch, in Thi.
ringen and dem Vu.ptil.-n.m woehaut; dis jungen
Tfiﬂhll dienen in Indien und Sgypten als ein be-
liehtes Clemien, Am nicheton wiicde es naiGelich
ligen, den gewbhnlichen Rot- oder Wiesenkles

YA Fehults im Hofe, THe Wilter win La-

L:'I'-u uaw,, H#ﬂﬁu Tropes-
Pllanzer B4, XVF, Nr, 12, 1008, B 11,

Nw, ps

i pische Un hung ergub koin ermati-
gendes Rosultat. Die Stenge] des Rotkloss be-
citeen michiige, stark verholote Basthelege vor den
(Fefilbindely und gwizshen diesen sbenfolin stark
verholate Libriformbeioken, Tn den ansgewachse
nen Riattspreiten sind auch die Gefilhiinde] dor
Sekundirnorven mit beiderecitigen  Bostbelegen
vorsohen, die anf dem Querschnitt aus 10—13
Lellon bostehen,  Dis Palisssdenschicht wnd dns
G sehichtige  Hehw remchym  sind  wisdor
iiberaus chlorophylleelch, In jlingeren wneosge-
wichsenon Blittorn (Linge der Teilblatichen ciwa
2 eml, fiir die Bietrich and Koenig 6E—T7.18 %
Stickatof fsubstansen angeben, sind die Hastbelege
der Sekndirnerven ereits selic dickwanidig, wenn
nuech  mch  kollenchymatisch ; die Epidermis st
whon giemlich derb pobaut.  Wollte man demmsch
Wicsenklon nla Gemitze benuizen, so dirfie man
war noch jlngere, in der Knospenlage befindbehe
Hlidtter auswihlen, was oo wmetiandlich wnd wohl
murh m teuer wine, —

ie Anregung, Leguminosenblitter, insbesons
dore die der Luserne, als relatiy siweoilbrejches Ge-
miise T geniolen, ist, wie ich glashe, picht nur
jetet im Koriege boachionswert. Sis kann wuch in
don kominenden  Friedonsseiten noch Wotien
stiften, wenin unsere Fleischtipfe wisder gefulli
wei werden,

Dvie Grundlagen der Einsteinschen
Gravitationstheorie®).
Von Dir, Erwin Freundbich, Neubabelalerg.
Am Ende dis vorlgen Juhres hat d. Eine
atrin vine Theorie dor Gravitation auf Grund elnes

allgemcinen Prineips der Helativieae alfer Bowe
gungen 2im Abschlul pebrache. Seln Weg fuhre

*) Diw Helow lerigheit des Gegonslandes macht = us-
g I Milignes sines Helischelfisnsnlsgters mebr
tu bum, als dbe leblenlen Gedsnken beransgnbsben, wnd,
ihres mudhematischen Oewandem o weit wie miglieh
enthioided, wiederoageben. Trote des grofen Umfan
s Ambailios  werden die nanm dem Thems {."
sonilars lntermslisten diher memcherlel wellars Heo-
Irirung verlanges ey damii stidinmanhllugends Fra.
ﬁ'ﬂ. diw teils vor das Forum e Philivoghen umd des

athematikers, leila vor dea des Physilers und des
Astromomin  gebfiren,  Aus diesem Grunds wied der
Anbats anch sl Sssderdruck vorbfleatlicht werden:
durch rinen Anbang erwellart, wind =7 in Anmerku
hiojrnigen  physiknlislien und  maibematisehen ?‘-r-

nenngen  wind - Literaturhinweise  hringen, ks der
ewar  muimalilich  susrst  worlamgen  wird,  Thess
Anmerkangen in  irgendeiier FParm mich mik dem
virl pn Aufestas ra overblnden,  veslisdst  dle
Havksicht aul ssinen ohoedles sehr grolen Umisng and
anf dis Imtorsssen derjenigen Leser, die sinem Gegen
ataside gar pu forne steben, — Twr Soadenbrick wind
in winigen Woohen als Brsselillis Im Verlsgs woa
Julligs Epringer sracheinen

Tiw Eehrifileitung.

hd
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Részlet:
Novényi taplalkozas békében és haboruban

Az ember és vele egyltt az egész allatvilag taplalkozasaban
teljesen a zold noévényvilagra van utalva. Az ember
taplalkozasara szlikséges szerves anyagokat: a fehérjéket és
szénhidrdtokat (cukor, keményit6) és a zsirokat kozvetve
vagy kozvetlenul a z6ld névények szolgaltatjak. Ezek készitik
a szerves anyagokat zold leveleikben szénsavbdl és vizbdl a
napfény segitségével. A levegbbdl folvett szénsavat (CO2) a
levélzold klorofilszemcséi folbontjak, az oxigén elillan a
levegbbe, a szén pedig a gydkerek altal folvett viz elemeivel,
az oxigénnel és hidrogénnel keményitévé egyesil. Ebbdl és
a szintén a gyokerek altal folvett nitrogén-, kén- és
foszforvegyliletekbdl készililnek aztan a fehérjék. Vissza
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Ki volt az els6 magyar szovettenyészto?
Ki volt a mestere és hol tanult?
Mi tortent 1927-ben Budapesten?

Az elso in vitro magyar novenykutato: Ki volt |
Az els0 magyar novenyi szovettenyesztok: Ga

© 0N Ok~

. A szovettenyesztes elsd nagy korszaka és az uttorok (1884-1912)
A szovettenyésztés nemzetkoziesedese (1912-1928)

Volt-e szovettenyesztes a Tihanyi Biologiai Kutato Allomason?
Huzella Tivadar és az Alsogodi Biologiai Allomas

avas Laszlo?
ambos Maria és

Orsos Ottdo munkassaganak megitélése az uja
fényeben

b kutatasok

10.Publikalt-e Gottlieb Haberlandt magyar nyelven?



