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Houtkern Hines Dniversiig,

ansrmaeT. —rgans of e lurval ax
Mirel wers - prawa wither singly or in
suriows  combinaticns In wateh plat
culturas jor #1 daya  Teslis, mepsne
pliros, brain, spl=sn, poadcreds, biesrl,
avary and lives, when grown alome, were
prch well maigtaimsd exespl far Lh#
fver,  Combigatlons of avary and tirslis
resnll=d in soppreasston ol germiral =k
of the awary. Tesies, wlen grawi with
mesarppbreg, showsd lmipa in 20008 [
lhe seminifernus abales. Teonee sbd
pEaet orpons, whan pairanl. wers Fimilar
to the same GrEans grown alons, (vuries,
puirsl  wikh  Fescuspliced, apleem,  OF
broio, led fewesr degsierating oveerled
and arollfetaliopn Of FoUnE EEL oelle
anil  nop-geroinal  clememts Ovarian
tiamas wus degsroyed by pRneTend, nrl
when peired with liver, naiiber orzan
wahl well maineaised.

The e #ilrs sultivatior of tis=ed
arul orvmans From ool (-blondisd verte.
brwtes s been attempted by parpril
ives tigators. Wilide (195U, HEHY
ard Wolf aml his co-worzers {1507,
T060% have tnintained cells ari’l Tis-
cyes B Fighes and pophibians. Iaate
anil Foote (1054 1H56F, 1961, 1962]
have user o number of amphibian
eperies tooshidy the derelopment nf
the reprodustive system it nifra,
The present paper is a Teport of ot-
Trels 1 enltivate tissnes and organg
from the pxolot] (Sieeden geneda-
wml, amil  te determine whether
thers ig nny benefcinl resoi fram
Erowing  Two ihifferenl. orgians Lo-
o e,

LMaTEmabe ann Ay

Larvial stwages of 10e axalotl 4 10
5 monils of aze, cazh with 4 telal

Corhicndale

boly Tzpgeh of 1012 e, were nsml
These larvae wers placed  for |
Tours in large Bnger bowis portain-
imgr walutions of sulfadiazine  amsl
siraptomyein in an attempt fo b e
them bacrerialirieally sterile. To e
e the orguns for cultnring, the
sainals wers deeanitated and pinned
s i sterile warfilled  disseeting
puns. Care wes faken not ta ridp-
tume the gut sinee the entibioties
were not  ingesterd i oheervable
ameunts by the larvae. Drgans were
digseeted, eul into smnall sigecy lar
sxplanting into eulbure. anrl placed
in Tyrade s so ution dilnted 2.1 with
dcuble digeille] water, Culturs metd-
pca emploved were those ol Walif
anil Hafen (190271, madifed Ber am.
phibian tissnes. “he enliuce psdin
wits A= Inllews:

Tyende's aolation (2:L1F 4 parle
Chirk ecibrya eximaet [EERMI 3 paris=
FHsLl Ll wareT 4 [arie
AZATAAET 11580 R H L]

Proicillin & Merostatin

Plige eomoenenis werz gt il
enarile |=-1'|1'|'|rll.'|'-|||,"_|'il:. watel  olasses
and wllnwed 1o selidify  The ex
plants were then plieed on (he solid
et e, nsnally A or G explans @e-
pumper] in o civenlar paitesn tor onl-
mape of single argan pieess. In the
cuse of the sodwich’ prepara-
fiomes, tie avary wiss oni (ransversely
inte @ nmher of seetions wod small
pieces of oiher prgars wees plisenl
insille the ovarinl savity befors pt-
thi the combination on (e medinm

[ V6]




firgasia af e Loveal Aratoil

The twn orEan:  werr thus  maio-
tained in intimate contaet doring the
enlture period. Oher proparations
u? pairs wore placed side by side in
tontael o the coltnre wedinae, A
#over il was placed vver thes watel,
grlass s seale] with melted paraffin.
making sure the seal was zirtight.
Ciulinres wore meiniained al aprros.
imately 2124 degrees ) Dighos
were epenel avd explants teans-
ferrod to Tresh mediu each fifel daxy,
Alter & culture period of 10 1o 2|
days, explants were renoved  from
euiture amd fxed in Booin s sl -
tion, They were then seetinoed her
the parefie meckod and atained in
hetatansylin and eosin

Chrgans uecd an calinre were
teates ovarics, lieart, liver, mesone.
Phris, panerass, spiecn and Leajn
and eombrinaticns of these in [aairs
Table 1 shaws the number of ex.
plents and the time in eultire,

Risarios vrom "Fisanes (oo
AMamE i Crnengg

TralieCaglral, The Faneral ap
pedrance of the contm) sestis is that
of very elosely pasked eells with an
Spees vcep! For an ocessiong] blos
vedeel. The bepinning of the furma.
tion of sminderone fubales fs i
cated by che fact that the corm el
weeur in groups of 2 or 3, snrronnd
ol by Fallicle vells, bar with g Ep
marent tuina, The serm sells are
o preemistic stises EPETI B aTi
OF primacy  spermatoctiesi s helr
nuclei nee gphorizal, wnlebnlated,
iandd they stain bss Jarkiy than those
of the Fallicls wolls Dhe axvboplnsm
af the germ ealls iz olear Explanes
were taken from both the senter gndd
periphery of the monad and ax s

IL5

resill sz de onor lave any [HLET
of the tuniva alboginiy

R T R exzlants rnl
lurer! for only 3 4 4 leys, the mare
eells gud seminiferong tubules show
no marked changes Tom eanreols,
Theve i s womewha! less LT T
Hppearanes due toeoa lonser are nre-
mend of pou-gevminal elements,
After 10 days in eulture & continned
proliferation  of wmon-germine] e
ments tales pluee, resuling in g les
CORPRCE Aprpocaraner (Term eolls e
main an in the eontmls, cxrent thad
lmina appear in g tew of the semi.
niferaus fubnles, Afree 2° days in
slture the non-germinal eells have
mereasel  preatly in pumbes  gpd
may make up as moeh ws hallf of
the explant. The germ evlls are fujp-
Ly well maintamed. but the dempr-
vAtion betwaen nuelens g Tl
plasm e lsss listinel pn the ¢hra-
wratane slamiees |rey denscly tham in the
pantrols (PLOL TTR .

fOvavy-Uantvol. The sortex o
the ovary s somewhal lossg corm e
than tae testi=. 11 is surmonndsd by
the thees externe, There i4 a larre
nvarend esvily., At the revishery of
the ovnry thers are neats of 5 o &
gonal oells with leree  Tohnlaged
nueei and with very |GiEls cvio-
plasm, A1 this siers of ilevalop
Ment tae reeater part of the coetex
is sompasad of HNELeVTes, e eytes
with [ittle deseaition of volk, T leir
melei are lurge and spharical. oon.
raining many nueleoli bl with oo
tndication of chromosomes, The
arxayies have fow follicle eclls ap
parent wid are suposeried primariy
by the eeils of the fheea interna.
Uharmal eaplant: were out in sueh
oway that eaeh piees unl a portion
aof the theeg gxterng un tne w2l



argana nf wxoloti, grawn o.cue In pailure Bor 21 days.
Learis: owlonia Leln [NILD,
aft ¢ TE.b, hewrh) nmd
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throeiy of tie Lovpal  Asafol

Divary-Cultvrsd.  Clegries in cnl-
ture for 21 days show the sane oEl
eral structore gl ypes ol colla as
de the cancrals (Pl . TTL).  Thers
= mome indication of deseneration of
colls, aspecially larse uvaeyies, b
there are ma lumge meerotic aees,
Anvcertes have lavee nuelel shoy-
ing dark staiming chraratin, Chegan-
8 appear 10 be in woed condition
and are loeate] near the preriphers
of the explant. They have [ohed
nuelei gad distined staplasse,  The
N i I.'|]H|‘Ih'l." frem the soptrale g
Pears to be in the nen-germina] vells.
These bave proliferate]  somewlust
from some wreas of the sxplant anid
Aappear oo have  ariginnted  From
stromal wodd theeel cells, Some goe.
twns ol the ovary slw croipy of
sells arvanged newr the seriphery in
such A manner as to form * bulbles, T
Muny explants showed thess **hyh.
blea ™ while they were still in enlty e,
In some explants 1he theen] tnem.
braries are wvery distinel and  he
HUELENTe: seom (o lave shranken
makiog the eells of the el laxers
[ R 'i!li:lllﬂl'ljl:'lllilll.'\-i_

Honrdlonired,  The sapdiae nriA
ele fibers wrs alistnel bt shia ne
Rristicns i these prepusations, Fi
bers form distive. bundles which fie
i litfarent planes and in vari
Al alireat e s, Amastooposinge b
il ean B abearved, There srw
many mugelel of assentially  avoid
form swhivh stain darklv. An o
sianal mitelie figure & soon,

Feaed  Dallyrved. Bxslante of
hearl eomtinge t3 heat while in oyl
ture. Most explants show ynlsation
up to ten days, bar after that time
there is & decrmgse in movemant  [n
stained and secliored material the
lilbees sl muelel do wos Taal teo

1y

hewlthy, even in those ox plants waipy
showed somtractions during the enl.
ture il Tn these explanis thats
ar:  always osutorowehs of  ealls,
These do wel proliferate a5 individ.
nal eella but extend away from the
EXHant as more or liess anlid shests of
rells,  The amea of outzenwth has
Lhe same Morm ax the heart mnaels
ilself, bt always staing with & hasic
stain wherens the main Bixiy of 1he
explant stainsg with aeid stain.  Ti
Appears that the typiesl ertoplosm
of the musele her Tas wor wel alif-
ferentioted in the suierowth from
Hee ceplant. Tl heprt a3 linta
seem to be comewhat redeen] in sire
after being in culture “or 21 days

amet the ik are more climely
ke bowether (LB, LI
fiver Onmivel. The Tiver i1 a

setistlar wland sompoead of BikEn s
setlls which i rroesssetion have 9,
+ ar 5 gides. While tha sells e
ronighly sguzne in oualine, they are
vary irregnlar and vy eonzicernhiy
i see, Thi liver i nt dividisd ines
Iobis, g8 it s in man gnd Wigher ver.
trhrates. Buch esll Fus o ponmded
tuelens surronnded by a laree apen
of evtoplusm which rantains ilark
staining granvlss, The outline of
each el i3 vary distinet duoe 1o the
dark ataining reaction of the ateris)
between tha pells, The B R R TR |
wells of the liver ure elosely packed
wid have very (itt)= cvtoplasm amd
relatively large nuolei; in this ares
the extoplast wnd cellular gutlige.
wre ned disiinet due o the mulltyde
o wnelei, There are cespsional me-
totie figures.  Pigmeal eells and
large blaagd gy Iviuph wveszals ame
intersporsed i the tissoes of (e
livap,

Liver-Culbweed.  The mest aarked
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ehange in lver sxplacts Eallowing
noperiod in eultnoes @ o decredss it
gipe of The explant. This is due for
The mist part to the Joss af inelivid-
nal erlls feom Lhe periphery of the
pxplant while it is i enltase Ap-
perently the eells do nal adher: well
te epel other and a vapsale aroumd
the explant is ool Eormed. After 11
dawvs of wultivazion, sells retain their
irreglar ferm, eack with & daslinet
mclene, b the ersaplasn herores
flleel with amall vaeuoles, After 21
days m enltnre, the v toplasmie
varnoles have inereased in sime su
that the explonts bawve the nppeas-
nnes 88 s retienlom aith mumerois
puelei, meny of which seem 10 b
necraiie (1P T, Ll

Mesmipephras Cenfr. The Lil-
MEys E@re elompated  amd o s
of  mesoneprlic nholes with few
alomernli and large Bowman's cap-
aules, The tabiles vary in swe BS
does tie Teight of the epilhelivm in
each Lk, Bneh sell has w distine
pvoid  zhapel el s, Fone g
morl ealls wre nresent egpecially in
ihe mreas of the blocd vessels,  In
g gections the  alleran gl
Wonlaan duets are poresEt

W esrnephres-Cpdeeed. Mesare-
phirte kidneys vaintained i culture
as lony as 21 alays show noe ma rhed
shanges from esmeirol orsos [ S
ML, Tlee tubnls: remmin ilistinet
with a0 spparent ehanges i1 el
Coetn ar stenetore Thers ave some
inbiles which are digcnded.
apparenily b aecummloted  Hutds,
Sy bkl eombain material which
gy aave heen sopretarl Teom 1he
polls v perlaps tuken from the medi
nr thremel the nephrostome. The
popadiets seerr o be well it ainen

e

Segitsarlaces fiinmg Adeadpmy of Sewos

oo eulbure and retain their pnormal
EEATII
Panersts-tentpol.  This argan 1as
o lobnluted appesracs, but it i
coppact and andividml alwenll are
wet stinet. The ocll Torm varies
from euboidal to coluemar. The
nuelei mre larze and Tounded amil
eeniro-acinar gells are present, Many
colls have seerelory grannes i the
apical parts of the cells, The isler
el ean b ddentifed.
Poanerepz-Caltyrsd,  This o
opmna o b In very geod condition
after 8 weeks tnoenlture,  In sams
apeas ol the explant the alveoli ars
mueh more dislinet than they are
in iz eanteols, This way be due 18
# seperation of oo alwveslus  from
anpdler nfier the cr@ens were s
corti] for rxplanss or it may possibly
he due toog legs of sonnective TiEsue
while e organz wers inocultars
same explants look as compact a5
it the eomteal material (1L 1, ME
Hperetory  mranules ame very ci-
spienons it punerestic celle bt loss
abncanl than tle eonrrsls, Ao
jslet celis are present
Spleen-Contral Tlhe spleen B
pouniled  orman, sugrenmuiled by oa
ennhective tigane eapanle, There ard
o rrabeculae, nor are theoe definis
spmmpes of! white el az steid in the
splenn ol hicher vortebeates,  laeu-
lapytes and crythmivies seem o T
digtribeted topanmhout the organ, in
abonl eqnal nnmbers. disetie Ggores
gre very common.  The reticalat
eells nre aree and freenoa sapperl
ing network for the Tl eells.
Spleen-Cultures. The Ferm il
the spleen = aipilur Lo thal
somrrel, aned Lhe explanta show lisile
dacresge in wige.  The momher o

VT




Hrieies of fhe Laveol  d.cofal)

leukacytes is anproximately squal te
that of the concrals, Lot few ATy
thrertes romain in the explants.
The metieubom is much moee ilisrine
after culturing und the vetjorlum
ks wp more than hulf the bull of
the explant. Some mitelis figures
wera ahaerved in cultured materia],

Bowin-Contrd. Tha part of the
brain t=ed in this sty was the
disnerplalon, Areas of orey and
white matter are very distinet, he
ETEY marter, usarer the hrain eivity,
rmiding ot least two distinet Types
of nerve eells, whereas the whire mat.
ter is composed priviarily of fibers
and supparting tismes, In sope sl
ticms the choreid plesns i« Present,

Brofn-Caltwred.  Cultuep " -
plants show the same general plon
5 contrels, with distinet aresns of
arey and white matter. Tn the grev
matter the two types of nerve oolls
eian be identifed cusily. A fow vapn-
oleg have fo-med in -ha SUPErLTT
tissne of the ey mutter und some
of the perve colls ara e el ped
together. The nerve cells of the ex.
plabts, however, seorr b he in ex
cellent eondition, Some miton e iz
ures were abserved in the srav mat
ter.

ResUnrs yroM Tieecps Glgorw s
™ (MmNATIONS 1% Mmeruse

Tretis cod Orary Culfored. His-
piunts of otk tearis ard ovary lave
A very lsme stroeture and give the
Aappearince of & network of sopmee-
Live tissae supporting the rerm el ls,
Thera has bean seme prolifarstion of
nen-rarmingl ealls froem bl oresns
and theae have rrown i sontac
with each mher. Whepags the aTH
lla of the {owtin |oo rERenbially

L]

nevioal, tle explines al i avary
collan Pew germ eplls, anxaytesg e
aogonia.  Only abowt 10w of Lhe
Nsal number of ayurial germ oells
FEMRIN in the rxplanes PL T, T,

Vesfiy ang Heaet Oyl e, x
plants of testis and hoa=t gy LW
logether amd salls “pom the hear
have invadel $he genard,  Nejthes
OrERl, however, uppeate to be i
gondd condition. Tl explunty nf
the testis Jack the oharsoterissie o
manizetion snd few Earin calls ara
present. Fibers of cardior mmnsle
are distinet, but ne strigiors sT8
visibilp,

Testis and Liver ' ulinrd
plants of teslis gud Jiver Al very
elusely atencied, Germ el af 1l
testis look lenlthy with no=mal ap-
peicing fullicle eells, The Lastia iy
Very eomnpaes. More pannective tis.
B i present in the teatis um the
testie portian of {he explant s oen
canzilared, wherens the liver portion
in mel. Liver wxplants appegr VRTy
similar to fhage eultiened glone, wii
fod af typien) eull atrnetuee and or-
ErE T it

Testiz gud Hesonephros el resd
Testis in eombirstion wil, Mo ;-
Paros looks esentislly normal (14
L U Bxplants ape EnpE et snd
with less commective tigane Bt wae
the seminiferous tlglas than whesy
ERewn Wikh liver, Tn some instumoes
the  cells fram  the messeph i
tuluiles have intermingled with the
germ o eells of the tegris,  In S
explanls af neesnnephro: wrown with
testis, e Wollliun duets AppEar o
be mare dilated than 1huse of Eirlney
Frown alone,

Tealiv  and Pnncrcuy-r?n-.'.!'urr-i.
The pstterr af testis and  punerag
grown tngether ditfers from shat uf

Fix-
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Prars [I—Seenens af urs
daye. - =300, UL, owary and LeAbls;
anre meeenephros: ME, oary pIul panereds;

AFIACY & ni Lives.

che of moctetl, grows in DILCE soornliors o 21
T, testis and mpsugs o Wla, 0vaTy
Lle avnry @il heart; eod LR,

the teetia wnd Viver and of the toptss  puct, but there are spaees sl e
The the seminilerons tabules. fAneh wreas

anch mesomephres eonbnations.
in sxplanis of teslis gromo glocie eolL

timne af the testiz 38 mineh bess com-




hrgaes of ihe Lavwet Adradai;

T panneetive tisags,  The eI
aills dve as well maintainsd as wlion
testis is enltured alone, Tlae gun-
ereds explants [ook beafthy witl dis.
tidel alvesll, Somne galls from the
Paucreas  exzlints have  wrown
arennd the testls explants 10 Spem
& vnpsule,

Drary end  Heast Culuved. Tn
thiz pombination there is #n imter-
mineling of eells Zram the lwo orenne
whether they pre placed sife b siils
o whetier the henrs explanl iy ip-
gl inte the svavial cavidy., The
heart apprsra charseteristie for el
tured materiel. The ovariaz g well
maintaimad with nnly g fooy dlope-
arating anseyes, Ther is little pea
liferation of non-rerminal rells i PL
1L 1LY

Quary ond Fioer-Cultured TT ira
EXpETE were placard sifde by side o
Bxplunts of Heer were inserted jnto
the ovarml ravity. Veither cxplint
dppeared to ba in rowd comdition
(EL I, LE), The evary  showed
many alegencrating  anveertes, gl
though some vownger gern eells wepa
present, The mongerminagl =ells il
preliferg e cabsisively,  Tno some
egkcs, where tle eolls of the livar
were i olise contied wiih the LTATY,

thess wolls appenzed to e betier
maintainl  than  were lewer  oplis
alone.

Blvary apd 0 e e T
There are very  faw degeneratinge
AU tes in ovaries in combingtions
witl mestitephras, and the cwmpies
louk very meeh like wnen tieed oo
trola (Pl IT, ML). The cxplants of
messnepliens show distinet tuboles,
Geeasional wlomernli, and WollTinn
avd Mullavian dyets, Sompe fubanlis,
A2 well wa the Waolltian and Mullerian
ducls, may be dilated. T s0mg eogr-

111

hinatiors the eells of ¢l kidnev ¢x-
Man's sarsonnd the auxocyles, In
iAoz whare kidner explasds pre
placed in the svarial cavition, o
CAVINes are much  distended gl
zerm colls are loented in & thin hand
surrmnmding the cavity g Fidaer
exilamt,

vy awd Pag crews - allpea
Parerags evplants lopl bealthiy an
almiler tn axplants grown  alone,
Hewever the rvsrian explanty haye
Been almast totally destrored, gy
rently by engvines feom the pom-
Freas. Meny partially dewenseared
Anxoories ave snrrounded by aolle
Peom the perereas, A fow aamria
And aoextes wam e identified [Pl
[T, MRS,

Loty aud Npdvee Culfupsd, The
ALY BRpears o be In eac] endi.
tiom and ull types of eells ran he
ientifed, The perionur vellz ol the
sploen heve in some istHners in
vitded the ovary and anrronded the
gorm eells, resuiting in eome Lot
erution of juxoevies,  Tha white
hlood enlls of the spleen APPear T
in exeellent condilion and sme mre
undergaing mitoses, R s g
Present, bt aften gpep irragular i
Frorur,

Oeary and Broin-Caliveed. Both
explants of vrare gl deesicephalun
appear healthy., In sime instenecs
the avary hus o few degineraling
Blavevess, bol vognger germy aplls
are preaent, Thare hag hepen SIS
proliferalion of nen-germinagl eells,
The hrnin tissue i the moes actively
ErEWitle e i1 has invadal the
avirian explases, Mamwy fibere hyve
reliferated feom benin i UVHTY,
esprvially whers the hegin wads in
serted into the avariag ey,
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The maintenunee i tidee of em-
Bevonie cells and tissues o pinphib-
iams s & routing propedure In mATLY
lahorutorice, The erktivation of or-
pans From larvae o pilinite is less
Fraquentiy anmd less gepesstully ae-
ommplisled. M com parative sy of
the suevivel noeniture of differsot
argans of wsingle apeties of arphil-
e miaa, Neither has fhe possible
affees of rtne orgae on ansther i
witro heen investigaled in amphil-
jans a5 L as e inosene baeda ned
I LR

Wolldl (L8511 has e mnonstratod
fhut diffcrent ergans of me Bperios
of bird or wammal will geed o
pother with (e ponpcetive tissue el
ments oiten heceming fndistingnaish-
ably intermingled. The wnte 20E-
il per timmes, sueh s epithelinm
o e bremehi or bronchiolés, -
tain their indepencensa, Siumilar ve-
anlfs were ohtainen with the calbvr
o comhbinations of organs of dif-
forenl vertehrate clusses, vhizk or
ek and monse, for exampls [ Walll,
Lot Walll & Weniger, 1934 ; Sela-
weber, 10627

Wolff and Wollt [196%, 1962) mue-
wandler] (1 rrowing canver tissie, tak
ey il from & human peiient, in
peaneiation with ehick mesrEp T
These cancies tigses waers rpintaines:
Eor 3640 laye, through grveral trios
fors, and cepband o manilest the
[riiLern assoeiated with the partico-
e type el arigieal  mslignoner.
wpeh nrganizesl mnmeass will mot sur-
vive ulone an Lhe median, alt logrh
copld Tines of malignant eells ase Tt
snimbained Eor wenrk.

There have been atlempls 12 cluter-
e whish Factars [eem one o2gin

T of pensaetiens Tlinols Adeadenmi af Hedenrs

i enlture stimulate anctiter organ.
Lutedlgtertng and Fareeiz (1062
femndd that emhrya ehick Muollerian
duet prew better in the préseice nf
ohtiek eart, mwd that the prrodnetien
af eerlain aming peids by the heart
tigeme enriched the medicm. This
wag in accopd with resalt of Fasivka
ey gl (1968), sonevrning the PR CIELLLY
anid metabelism of enltivaied chich
heart libeablassE,

Croigille [198R1 usel eatvavts of
yurions embryonie ciiek Jrgens as
ephettutes for eomuplete embeyo ex-
teget o the mediam and found that
liver exiraer amd heart extract pro-
deed  pooy suevival of the oreang

eultyred.  Howsver, e abtained
satislnetory  mesults  with eXTTHCE
of  mesmephros, g, gkin  and
intasbine.

Tle present @Xperimens rilioan
it i amphibian organs tiere is &0
advantuge, i1 some IDXANCEE tin
prawinr GETEIS im somhipations, 11
wris of partienlar mserst 1o Ml
anme metlod of ultures whieh wiiiidl
pintain the ovaries for long perisls
of time, permitting the variols T pes
af eells to differencinme. The hallaw
ctryeture of the ovary presented an
axpellont sitnation for resting any
stimulating affeet whicl might be
pgerted By an  asgpeialed orgam.
Ovaries in combination with meso-
nephirag, neacl spleen, wud hrain AT-
peaved tn be well yuintained. with
Power degencroting cells than when
erevn alene.  Mesomeaphros Was Tl
sl sntielacters of {he above arals.
Mpither paneread nor ver proemated
arowth cof the avury pombination
Pl digpstive en@EyniesE nf
the panereas may have destruved the
ovarian tisaue. The liver has no-
proved o ba an aTEHE wheoh is well

with ik




fheoenis wf he Ferowd Asaiol

maitaine] in sultere itsell fuee fe.
fowio T4 bas ne appavent oTeet o
the ovary. T the oviryrtestis pan.
Linatuns the testis rmains lmalthiy
but sy of the ovarian germ ool
ilegenernte, This feay Beeogocpsi deores)
an illostralon of the “Fepoas rlin
e

The amphibiom lver oeows Joss
satistaciorily in eultuee than coas
the liver of chock (Wolff 19541 ar
rmege | sulrgshier, 10624, The el
becomnie vicuolated] anl 3 8er 21 s
i enliare Many of fhe cell e
brentes have lisuppenms, leavanz g
s¥nrtiel arrangement of hath -
Hotie angd fairly wogang) Lacrkinar my
elel. The organ feacaint is el
to Lanelle, breakieg o prisies when
Cranstorred o feesh modine e dur
iNr  prapaenficn for busteloeingl
Alndy  MWany eells sloweh of Feom
the =uefaee, riving the =XTilanl
Firzeil appen e e, Mo mreeaciiling
mettheane torce, s Waceh iF the e
Plant eontaing 2 portion of 1 seeme
Ihut side of 13 erpliant will fsave g
surface cembrane, The serc is T
extonded] te the othar snrfares aof the
explant,  Sinee contairen within
some sk of membrane is pseential
lor srewch as an erean. this i
Lhe explenarior of 1l poce pegalis
with amphilian liver, 7 arly in-
stanee in this expesiment v which a
pives of liver wis in Tairly pood oni.
dition wis e which was orwn i
seile the avarial Avity, 1t wizht b
hies thie Cissna ol fhe OV Berrey] as
amiierans. 1 owonld be of infepesi
o wse the vitaline membrgge fock-
tigae CWalll, 10640 wir] Hiis argran
to Jearn it he e
meintuing] iF 1l awmbEane o
preowided for it

The queation of why mescrelms

whether |
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Preevides a more silisfastury sitiatiog
far geawih ot 1he aveary ian g the
wher arguns tested  eanma b i
swered oo the bosis of 15e [IresenT
erperitnenrs Tt miehi he explaioml
vither Plirenigd 4k plavsical straet e
of the organ e its chemical pets, i,
Far huneat esmesve, st Jeast, the re
alts Prom the sEpAration of tle car-
err fissie from the reesnneph o by
# Lol of witelie membrmne |
Stlit Lo indicete 1hat the affeetive
fuxtin ix preinaEi e chamiea] Ol
andd Woltf, Ta61h,

The awe of the srguis or e
] Bias o Jiveef bearing v the e
st ohiaine], Explants from e
bryonic stages of amphiligs aarliiy
o wml Differentinee ino el
Larval vrgany grow, bys e am e
dilerentiation af sperializal  eplls,
Such o germe eelle, 33 moes diffios]l
fooobea,  Adelt argren Deaarmmest 5
are mainninal with little e anee fop
e e, by wlticiatels thees e
eellubiur Avgeneration,  Similar Fite
Aulis have been reported by Sicin-
derger el oal (1966 far smawtl) of
eticilar Lissne from rads of viariong

i1

ST M A RY

Drrang of the Jarval axelotl wrre
Frown either pingly ar iy
rornhinadzime in watel glass eulinres
awcrardingg ro the mothod of Wl g
Haifen
21 davs The nerang e litired ywope
VALY, fesfis. mesohephees, beaer,
liver, panercas. spdesa, beain, ardd
pairs of avacy ard testin with eash of
tha vl leps,

When onmns are orewn alone
Ehere 15 o] maintp pep pe of all a=-
rnns exeepd the Gver

VA RIS

. p
Ther wors wmaiete ped far

Thiy weigh
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wase 1, —Mumner of cxplants and time in zmlinre
Bingle | Toirsside | Poim Thowa i
Crgom allires By zide | pandwich” | cwliiEn
Te:lia ) T ] ; 4
T e L R e O 1% e il
L e T [ al
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bie arranged in a sevies al deereaging
pompetenes i valtare: fratis, Lo
onephres,  Lieain, gpplern,  pancreas,
heart, oviry. liver, In sooe of those
thoere is Tiftle differznee belwaen L
raenl e acquenes ws tro the
gualily of their responsa to the enl-
jure sthudtion.

Crvary-testis Daim In nlinne me-
sult in suppressior o’ the germiral
callas of the nvary

Unanbinetions of lestis with Livar,
masonephras 01 panerens sHow TitkLe
ahange in either oezan o the puir
Foom ita eonditinn when eultured
ploane, Some of Lhe tesles heel Tmimis
in o few secpimlerons tabnles wheen
prown with  mescnieshivos, [u ths
tostis-henel puirs neither orgen ap-
pegrd to be quile 8% well maintained
ge ach Tad been aline.

1L

Cinmbinations of cvery with mesa-
nephiend, brain and spleen are hetzer
maintained in prirs Theee ave few
demenerating ovey e yolng germ
gl sennd nom-germinal sloments pave
prolifemtad,  In entnbinatien with
hears, (he ovary does oot show any
ieprovertent  over  ralture gl e,
Ovarian tisue is desteoyed when ‘o
combination with pancriss, in cou-
tragn to the senditien of testis-pan-
preas paivg. Meither ovary our liver
are well maintained when these Two
e are paired i vulfare.
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