
Meetings 

Epithelial-Mesenchymal Interactions 

A crucial problem in biology refers 
to the basic mechanisms by which cells 
of the same genotype eventually de- 

velop into different phenotypes. Since 
the classic work on primary induction 

by Spemann, considerable data has 
been gathered suggesting that the de- 

velopment of the morphogenetic and 

phenotypic characteristics of epithelial 
cells is, at least in part, the result of 
interactions of these cells with their 

surrounding mesenchyma. The 18th 
Hahnemann Symposium, held in Phila- 

delphia 10-12 April 1967, was devoted 
to the subject of epithelial-mesenchy- 
mal interactions. Eighteen papers dealt 
with various aspects of cell interac- 
tions--cellular differentiation, morpho- 
genesis, cell locomotion, intercellular 
contacts, origin of symmetry, control 
of mitotic activity, preservation of epi- 
thelial specificity, lymphoid differentia- 
tion, and tumor induction. 

Michael Abercrombie (University 
College, London) discussed interactions 
between epithelial and mesenchymal 
cells as they influence the locomotion 
of either cell type. Contacts between 

moving epithelial or mesenchymal cells 
are made by means of ruffled mem- 
branes on one or both colliding cells. It 
is not known whether these ruffled mem- 
branes are locomotory organs or just 
the expression of locomotive activity 
of a cell. Both, epithelial and mesen- 
chymal cells, when moving in vitro, 
show the phenomenon of contact in- 
hibition of movement when they col- 
lide with other cells of their own kind. 
This process is accompanied by paraly- 
sis of the ruffled membranes and mu- 
tual adhesion of the cells. Epithelial 
cells seem to differ in contact behavior 
from mesenchymal cells in that they 
adhere together by their lateral edges, 
thus forming a coherent sheet or cord. 
When epithelial cells collide with mesen- 
chymal cells, on a plane surface in 
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vitro, the same contact inhibition phe- 
nomenon occurs, although the adhesion 
of the cells to each other and the in- 
hibition of the ruffled membranes is less 
marked than when homologous cells 
collide. However, in some combina- 
tions of cell types, mesenchymal cells 
may collide and insert themselves be- 
tween the cells of an epithelial sheet 
and move rather freely. 

Elizabeth D. Hay (Harvard Univer- 
sity) presented an electron microscopic 
study on the development of inter- 
cellular contacts during the early 
stages of chick embryos. Such inter- 
cellular contacts seem to be present in 
all embryonic tissues (epiblast, hypo- 
blast, and mesoblast). Since an epithe- 
lium may be defined as an aggrega- 
tion of cells in contiguity, one may 
reach the conclusion that during early 
stages of development all embryonic tis- 
sues are epithelia. Primary mesenchy- 
ma, derived from the epiblast, will in- 
variably produce permanent epithelia 
(endothelium, mesothelium, renal epi- 
thelium) while somites, which original- 
ly form an epithelium, will eventually 
disband. On the other hand, secondary 
mesenchyma will never form cell ag- 
gregates but rather give origin to the 
muscle, pigment, and connective tissue 
cells. In reference to epithelial-mesen- 
chymal interactions, Hay noted that 
tight contacts of unlike tissues only oc- 
cur during the events of primary in- 
duction which is renowned for its lack 
of specificity. On the other hand, dur- 
ing the more specific interactions tak- 
ing place between the secondary mesen- 
chyma and epithelia, the tissues are 
separated by the extracellular environ- 
ment. Thus, direct contact between un- 
like cells does not take place. 

A rather unique example of epithe- 
lial-mesenchymal interactions which 
takes place between two individuals (the 
epithelium of the fetal trophoblast 
and the mesenchyma of maternal pre- 
decidua cells) was described by David 

R. S. Kirby (Oxford University). Dur- 

ing the intrauterine implantation of the 
trophoblast, its invasiveness ceases about 
the 9th day, when maternal blood 
vessels are reached and breached. How- 
ever, the behavior of the trophoblast 
changes drastically during experimen- 
tal extrauterine implantation into or- 

gans such as the kidney, spleen, and 
testes; it becomes extremely destruc- 
tive and the period of invasion is ex- 
tended. The aggressiveness of the tro- 

phoblast seems to be controlled by the 
formation of decidual tissue, which nor- 

mally takes place during intrauterine 
implantation but does not occur in 
certain pathologic states such as pla- 
centa accreta and extrauterine implan- 
tation. The degree of trophoblast in- 
vasion seems to be governed by the 
rate of decidual necrosis and is inter- 

rupted when the trophoblast comes in 
contact with a layer of decidual tissue 
which remains intact throughout preg- 
nancy. Another example of tropho- 
blast-decidua interaction involves the 
production of luteotrophic hormone. 
Neither isolated trophoblast nor decid- 
ua is capable of producing this hormone. 
However, luteotrophic hormone is syn- 
thesized when trophoblast and decidua 
are experimentally recombined. This 

study suggests that during normal preg- 
nancy, the trophoblast exerts an induc- 
tive effect upon the secretion of this 
hormone by the maternal component 
of the placenta. 

A study presented by John W. Saun- 
ders (University of Pennsylvania) sug- 
gests that a mutual participation of 
ectoderm and mesoderm is necessary 
in the differentiation of limb symmetry. 
He showed that in a limb bud, the 
mesoderm of the postaxial zone in- 
duces the postaxial ectoderm of the 

apex to form a limb. On the other 
hand, preaxial mesoderm does not have 
that inductive effect on the preaxial 
ectoderm. However, if preaxial ecto- 
derm from the apex is grafted to the 
postaxial zone, a limb will be formed. 
Moreover, if the apex of a wing bud 
is rotated 180? about its proximodistal 
axis (placing the preaxial ectoderm in 
contact with the postaxial zone and 
vice versa) then two wings will be in- 
duced. Further, Saunders showed that 
the mesoderm of the posterior necrotic 
zone, localized on the posterior edge 
of the wing bud, when grafted subja- 
cent to the apical ectodermal ridge at 
the apex of the wing bud, will induce 
two more-or-less complete sets of wing 
parts. One set emanates from the pre- 

SCIENCE, VOL. 157 



axial portion of the bud, anterior to 
the graft; and the other set emanates 
from the postaxial zone, posterior to it. 
Other areas which undergo necrosis 
do not bring about this duplication. 
Moreover, the posterior necrotic zone 
of the wing or leg bud seems to play 
a key role in determining the anterior- 
posterior polarization of the limb parts. 
However, preliminary studies suggested 
that the control of the dorsoventral 
axis may reside in the ectoderm. 

Several papers were concerned with 
the basic mechanisms of cell inter- 
actions as they pertain to cellular dif- 
ferentiation and morphogenesis. How- 
ard Holtzer (University of Pennsylva- 
nia) suggested that induction is not 
an event whereby informational mole- 
cules are merely transmitted from one 
cell to another, carrying with them the 
necessary instruction to convert an un- 
differentiated cell into a specialized 
one. Studying the differentiation of so- 
mite cells into chondrocytes, he sug- 
gested that this process probably in- 
volves a sequence of permissive events, 
whereby only covertly differentiated 
cells are capable of interpreting the 
message carried by an inducer. More- 
over, he also noted that the events as- 
sociated with expression of a pheno- 
type are preceded by mitotic activity. 
This statement was further elucidated 
by Norman K. Wessells (Stanford Uni- 
versity) in his work on the differentia- 
tion of pancreatic cells. It is known 
that to achieve differentiation in vitro 
of pancreatic cells, embryo extract or 
mesoderm (homo- or heterotypic) are 
necessary, suggesting a close but not 
specific interdependency with extrinsic 
factors. Since growth is necessary for 
cells to differentiate in culture, one 
does not know whether the mesoderm 
or embryo extract participates actively 
in cytodifferentiation or act by their 
ability to support mitosis. Mitosis ob- 
viously plays an essential role in growth. 
However, it was also suggested that 
some of the division cycles may be a 
prerequisite for differentiation to take 
place. Wessells cites two examples in 
adult systems: (i) immunologically com- 
petent cells, after being challenged by 
an antigen, will divide before produc- 
tion of antibodies takes place; and (ii) 
cell division of mammary-gland tissues 
seems to be a prerequisite to the pro- 
duction of caseine following hormone 
stimulation. He studied the relation of 
mitosis and differentiation in pancreatic 
cells by using a DNA inhibitor, 5- 
fluorodeoxyuridine (FUDR). The effect 
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of FUDR on RNA metabolism may 
be counteracted with uridine; and its 
inhibitory effect can be reversed by the 
addition of thymidine. These experi- 
ments showed that when FUDR is add- 
ed to a culture of dividing pancreatic 
cells, differentiation will be halted. On 
the other hand, if FUDR is added to 
a population of cells where division 
has already taken place, differentiation 
will occur despite the fact that tissue 
growth has been interrupted. These re- 
sults suggest, without proving it, that 
terminal divisions may be required 
for differentiation to occur. 

Studies on early interactions taking 
place during chondrogenesis were pre- 
sented by James W. Lash (University 
of Pennsylvania). It is known that 
somites from explanted embryonic 
chicks will undergo cartilage formation 
when exposed to a variety of stimuli 
such as spinal cord or notochord; ma- 
ture cartilage undergoing hypertrophy; 
and extracts of notochord and spinal 
cord. Under suitable nutritive condi- 
tions, somites will form cartilage with- 
out additional stimulation although the 
process is delayed and the amount 
produced is less than if they were ex- 
posed to the stimuli mentioned previous- 
ly. However, in a 3-day-old embryo, 
only the spinal cord or notochord can 
induce somites to produce cartilage. 
Lash studied the metabolic activities 
of explanted somites and their response 
after interaction with a cartilage-pro- 
moting agent. He used as a parameter 
the synthesis of chondromucoprotein. 
With respect to glucosamine metabolism, 
somites have the same array of enzymes 
as mature cartilage; the major differ- 
ence is that in mature cartilage, glucosa- 
mine C14 is incorporated into UDP- 
NA-hexosamines while in somites most 
of the label is found in glucosamine- 
6-phosphate and acetylglucosamine 
phosphates, which are precursors of 
UDP-acetylhexosamines. It was also 
noted that sulfation of acid mucopoly- 
saccharides does not take place if 
somites are cultured alone, unless noto- 
chord is added to the culture. Another 
interesting observation was that in 3- 
day-old embryos, various tissues be- 
sides cartilage are able to synthesize 
chondroitin sulfate. However, in older 
embryos (10 days) this synthesis is 
only detected in cartilage, thus suggest- 
ing that synthesis of chondroitin sul- 
fate becomes restricted during develop- 
ment. The studies of Lash suggest that 
when somites are exposed to various 
inducers in cultures, no new metabolic 

pattern is elicited, but a preexisting 
pattern seems to be enhanced. 

William J. Rutter (University of 
Washington) studied the sequence of 
events during pancreatic development. 
He used as molecular markers of dif- 
ferentiation the production of specific 
proteins synthesized by endocrine and 
exocrine cells. The production of 
specific pancreatic proteins was corre- 
lated with the development of morpho- 
genetic characteristics. On the basis of 
this investigation, it was possible to 
demonstrate the following stages: (i) 
an undifferentiated stage where synthe- 
sis of pancreatic specific proteins is es- 
sentially zero; (ii) a primary regulatory 
event whereby an undifferentiated cell 
is converted into a cell with pancreatic 
potential, this in part mediated through 
the pancreatic mesenchyma; (iii) a pro- 
todifferentiated state where production 
of specific pancreatic proteins of endo- 
crine and exocrine origin becomes de- 
tectable (this is accompanied by early 
expression of morphogenesis); (iv) a 
secondary regulatory event which in- 
volves the conversion of protodifferen- 
tiated cells to a differentiated stage; 
cell proliferation ceases in those cells 
undergoing differentiation and synthesis 
of the endoplasmic reticulum begins; 
(v) the achievement by the cells of a 
full state of differentiation; and (vi) a 
tertiary regulatory event, whereby dif- 
ferentiated cells are subjected to modu- 
lation of enzyme concentrations by ex- 
ternal stimuli. 

Charles E. Wilde (University of Penn- 
sylvania) presented data suggesting that 
morphogenesis is the result of the tran- 
scription and translation of morpho- 
genetic information encoded in messen- 
ger RNA. Morphogenetically meaning- 
ful RNA synthesis takes place im- 
mediately after fertilization although 
the messages are retained for 40 hours 
or more and expressed with the onset 
of gastrulation. In lower vertebrates, 
transcription of morphogenetic mes- 
sages depends upon the supply of ATP, 
by means of aerobic metabolism; gly- 
colytic energy is not capable of sup- 
porting this function. Thus, ATP syn- 
thesized by glycolysis, although present 
in sufficient levels, does not support 
the synthesis of RNA during cleavage 
stages. Wilde's data also suggest that 
selective protein synthesis occurs dur- 
ing cleavage stages even if aerobic 
metabolism and RNA synthesis are 
completely arrested. 

A. A. Moscona (University of Chi- 
cago) discussed the problem of cell 
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communications as they relate to the 
patterns of associations and organiza- 
tion of cells into well defined struc- 
tures. Dissociated skin cells of 8- 
day-old embryonic chicks, when placed 
in the chorioallantoic membrane, will 
form feathers. Older cells (12 to 14 
days) will only form keratinized struc- 
tures but no feathers. If skin cells are 
mixed with a heterologous population 
(liver, lung, kidney, or heart cells), the 
formation of feathers is completely sup- 
pressed, thus suggesting an incompati- 
bility between different phenotypes. 
Moscona also studied interactions be- 
tween cells of different genotypes, 
namely, skin cells of chicks and mice. 
When a mixture of skin cells (capable 
of forming hair follicles) from a 13- 
day-old mouse and embryos (capable 
of forming feathers) of 8-day-old 
chicks was placed in the chorioallanto- 
ic membrane, the following structures 
were produced: (i) feathers and hair 
follicles, (ii) sheets of cysts from either 
chick or mouse cells or chimeric mo- 
saics with epidermal cells from both 
species, and (iii) feathers with mouse 
epidermal cells. On the other hand, 
chick epidermal cells never participated 
in hair follicle formation. When 
mouse epidermal cells (dermis re- 
moved by trypsinization) were mixed 
with total chick skin cells, their be- 
havior was similar to that described 
previously. In addition, there were 
downgrowths of mouse epidermis at- 
tempting to form hair follicles which 
were associated with condensations of 
chick dermal cells, thus suggesting that 
induction was taking place with these 
genotypically different cells. When chick 
skin cells were mixed with epidermal 
or dermal mouse cells 13 days old, 
there was no interference with feather 
formation. However, if the mouse cells 
were older than 14 days, feather forma- 
tion by the chick skin cells was sup- 
pressed. The author concluded that 14- 
day-old mouse skin cells have already 
established their phenotypic specificity 
so that they cannot participate in func- 
tions programmed in a different geno- 
type. 

The formation of interface materials 
during epithelial-mesenchymal interac- 
tions and their possible role in mor- 
phogenesis was discussed by Clifford 
Grobstein (University of California). 
When epithelia interact with mesen- 
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esis. Autoradiographic data showed that 
the collagen was being synthesized by 
the mesenchyma. Further investigations 
on uptake of tritiated glucosamine 
showed that the epithelium was the site 
for synthesis of a mucopolysaccharide, 
susceptible to hyaluronidase digestion. 
The mucopolysaccharide probably par- 
ticipates in the process of fibrinogenesis 
at the surface of the epithelium. Thus, 
the data imply a two-way interaction 
between epithelia and mesenchyma in 
the formation of interface materials. 
Robert S. Hilfer (Temple University) 
described the interactions taking place 
between secretory and capsule cells in 
the thyroid of embryonic chicks. When 
8-day-old epithelial thyroid cells are 
dissociated, spread in monolayer cul- 
ture, and subsequently reaggregated, 
they fail to develop a canaliculate en- 
doplasmic reticulum. Further, similarly 
treated older cells (18-day-old) lose 
their already organized endoplastic reti- 
culum. However, if the reaggregation 
of spread thyroid epithelial cells (8 or 
18 days old) are mixed with thyroid 
capsule cells, the epithelial cells develop 
into a normal thyroid pattern. This 

epithelial-mesenchymal interdependency 
seems to be specific since fibroblasts 
from the thyroid capsule cannot be 
substituted for fibroblasts from mesen- 
tery, heart, or perichondrium. This in- 
ductive effect of the thyroid mesen- 
chyma also takes place through a Mil- 

lipore filter. 
Robert Auerbach (University of Wis- 

consin) discussed the interactions be- 
tween the thymus gland, spleen, and 
bone marrow as they relate to lymphoid 
cell differentiation. Following sublethal 
irradiation of the spleen, its immuno- 
logical reactivity can be restored by 
the thymus gland even if both tissues 
are separated by a Millipore filter. 
However, if a lethal dose of irradiation 
is given to the spleen, its immunologi- 
cal competence can only be restituted 
under both thymic and bone marrow 
inductive influences. It was also shown 
that when bone marrow is grown in 
vitro, lymphoid cells can only survive 
and proliferate if thymus tissue is add- 
ed to the culture. This influence is also 
exerted through a Millipore filter. The 
same interdependency exists in the op- 
posite direction; bone marrow influ- 
ences lymphoid differentiation of the 
thymus gland. Moreover, the spleen 
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inary studies indicated that the thymus 
from the AKR mouse is more effec- 
tive in stimulating lymphopoiesis in 
bone marrow than the thymus from 
nonleukemic lines (C3H). Since mes- 
enchymal influences are responsible for 
thymus lymphoid differentiation, Auer- 
bach raises the question as to whether 

leukemogenic changes may have oc- 
curred through an inductive affect of 
altered mesenchymal cells. 

Sister Muriel Lippman (Nazareth 
College) is primarily concerned with 
the effect of natural acidic glycosami- 
noglycans in cell division. In her earlier 
work, she showed that heparin reduces 
mitotic index and tumor growth in 
Ehrlich ascites carcinoma. Several acid 
mucopolysaccharides were tested for 
their ability to reduce growth of mouse 
L-cells in suspension cultures. All of 
them including hyaluronic acid, chon- 
droitin sulfate, dermatan sulfate, hepa- 
ritin sulfate, keratan sulfate and hepa- 
rin acted as inhibitors of growth in 

varying degrees. Since most acid muco- 
polysaccharides in vivo are bound to a 
protein, a protein-polysaccharide com- 
plex (PP-L) obtained from bovine na- 
sal cartilage was tested for its inhibi- 
tory effect on growth. The PP-L com- 
plex contains about 90 percent chon- 
droitin-4-sulfate and about 10 percent 
of keratan sulfate. Both polysaccha- N oi. e System -e ti sole oratr M s fR a i 
rides have marked inhibitory effects on n sc a is,s c dst Sm he qvt 
growth. The results of this experimentI rhe.tas ad po cton g r terae 
were rather intriguing since the PP-L 
complex showed an initial marked 
stimulatory effect on growth rate, fol- I 
lowed later by an inhibitory effect. .....slut oo h 
Such results suggest that the protein rl- 
fraction of the complex was already 
metabolized and let the free polysac- 
charide exert its inhibitory effect. TWO MORE NEW PRODUCTS FROM THE LEADER 
Sister Lippman also showed that the IN THE FIELD OF PLASTIC CAGES 
polyanion polysaccharides are bound 
to the cell surface. In this regard, Ehr- 
lich ascites cells treated with hyalu- .00.Stationary, 112 With 

ronic acid or heparin, and untreated ., 

controls, were injected into allogeneic for. Very useful for sepa- 
or syngeneic hosts. While the untreated 
cells were promptly rejected, the treat- rary projects, or for sheer -'BO SERIES ECONO-CAGE-A larger cage 
ed on hc me tataied and Cage System-consisting of mice or hamsters. Meets ILAR and Public 
mors were one rack, 48 disposable Law 89-544 standards. Same high quality 

treated cells coated by the test mate- than $100.00. propylene, or acrylonotrile. 
rial were not recognized as foreign 
by the host and consequently not CG tr f ... r ... e ao 

rejected. ,?.' 

inary studies indicated that the thymus 
from the AKR mouse is more effec- 
tive in stimulating lymphopoiesis in 
bone marrow than the thymus from 
nonleukemic lines (C3H). Since mes- 
enchymal influences are responsible for 
thymus lymphoid differentiation, Auer- 
bach raises the question as to whether 

leukemogenic changes may have oc- 
curred through an inductive affect of 
altered mesenchymal cells. 

Sister Muriel Lippman (Nazareth 
College) is primarily concerned with 
the effect of natural acidic glycosami- 
noglycans in cell division. In her earlier 
work, she showed that heparin reduces 
mitotic index and tumor growth in 
Ehrlich ascites carcinoma. Several acid 
mucopolysaccharides were tested for 
their ability to reduce growth of mouse 
L-cells in suspension cultures. All of 
them including hyaluronic acid, chon- 
droitin sulfate, dermatan sulfate, hepa- 
ritin sulfate, keratan sulfate and hepa- 
rin acted as inhibitors of growth in 

varying degrees. Since most acid muco- 
polysaccharides in vivo are bound to a 
protein, a protein-polysaccharide com- 
plex (PP-L) obtained from bovine na- 
sal cartilage was tested for its inhibi- 
tory effect on growth. The PP-L com- 
plex contains about 90 percent chon- 
droitin-4-sulfate and about 10 percent 
of keratan sulfate. Both polysaccha- N oi. e System -e ti sole oratr M s fR a i 
rides have marked inhibitory effects on n sc a is,s c dst Sm he qvt 
growth. The results of this experimentI rhe.tas ad po cton g r terae 
were rather intriguing since the PP-L 
complex showed an initial marked 
stimulatory effect on growth rate, fol- I 
lowed later by an inhibitory effect. .....slut oo h 
Such results suggest that the protein rl- 
fraction of the complex was already 
metabolized and let the free polysac- 
charide exert its inhibitory effect. TWO MORE NEW PRODUCTS FROM THE LEADER 
Sister Lippman also showed that the IN THE FIELD OF PLASTIC CAGES 
polyanion polysaccharides are bound 
to the cell surface. In this regard, Ehr- 
lich ascites cells treated with hyalu- .00.Stationary, 112 With 

ronic acid or heparin, and untreated ., 

controls, were injected into allogeneic for. Very useful for sepa- 
or syngeneic hosts. While the untreated 
cells were promptly rejected, the treat- rary projects, or for sheer -'BO SERIES ECONO-CAGE-A larger cage 
ed on hc me tataied and Cage System-consisting of mice or hamsters. Meets ILAR and Public 
mors were one rack, 48 disposable Law 89-544 standards. Same high quality 

treated cells coated by the test mate- than $100.00. propylene, or acrylonotrile. 
rial were not recognized as foreign 
by the host and consequently not CG tr f ... r ... e ao 

rejected. ,?.' 

Ruppert E. Billingham (University _ _ SCIENTIFIC DIVISION 
of Pennsylvania) discussed the preser- 
vation of epithelial specificity through MARYLAD P LAO IOS IN> 
mesenchymal influences. A series of 9 EAST 37TH STREET, NEW YORK, N.Y. 10016 
heterotypic recombination grafts from 
guinea pig skin (that is, epidermis from 

') OTFPTFMrTFR 1o967 1479 

Ruppert E. Billingham (University _ _ SCIENTIFIC DIVISION 
of Pennsylvania) discussed the preser- 
vation of epithelial specificity through MARYLAD P LAO IOS IN> 
mesenchymal influences. A series of 9 EAST 37TH STREET, NEW YORK, N.Y. 10016 
heterotypic recombination grafts from 
guinea pig skin (that is, epidermis from 

') OTFPTFMrTFR 1o967 1479 

Fs.l Fs.l 

1 - k JL. ] 1,. i.l.Y 1 7. I 1 - k JL. ] 1,. i.l.Y 1 7. I 



the ear combined with dermis from 
the sole) were transplanted to an ap- 
propriate host. Histologic examination 
of these combined grafts strongly sug- 
gested that epidermal specificity was 
determined by the underlying dermis. 
On the other hand, epithelia from 
mucosae (tongue or esophagus) re- 
tained its original characteristics when 
recombined with ear or sole dermis. 
However, when mucosal epithelium was 
recombined with trunk dermis, it ac- 
quired the characteristics of trunk epi- 
dermis. In order to study cytodifferen- 
tiation and morphogenetic potentials 
of epidermal cells in a nondermal 
mesenchymal environment, suspensions 
of epidermal cells were inoculated in 
muscle, spleen, and beneath the renal 

capsule. Histologic examination of 
these cellular implants revealed not 

only formation of epidermal cysts, but 
more complex structures. Sebaceous 
glands and hair follicles with papillae, 
surrounded by a connective tissue with 
a structure resembling that seen in the 
dermis, were noted. 

The behavior of adult epidermal 
cells in vitro and in vivo, as it relates 
to organization, differentiation, and 
mitotic activity was reported by Eu- 

gene J. Van Scott (National Institutes 
of Health). Adult epidermal cells cul- 
tured in a suitable medium and placed 
in contact with a glass or plastic sur- 
face develop, after 2 to 3 weeks, an 

outgrowth of several layers with a dis- 
tinct gradient of cell maturation. Mi- 
totic activity was seen only in the first 
two lower layers of basal cells. The 
next three to four layers consisted of 
basal cells, whereas the uppermost lay- 
ers, in contact with the nutrient me- 
dium, consisted of mature epidermal 
cells undergoing keratinization. Thus, 
adult epidermal cells in vitro can or- 

ganize and differentiate (tonofibrils 
present) in the absence of connective 
tissue. However, in these experiments, 
keratohyaline granules and a stratum 
corneum did not develop. This study 
suggests that the connective tissue may 
play a role in promoting the full mani- 
festation of epidermal cell behavior. 
The control of mitotic activity of the 

germinative cells in the hair follicles 
is determined by the surface area of 
the dermal papilla, since only those 
cells in contact with it divide. Kera- 
tinization or cell death takes place 
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a 
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Four Thelco Sero-Utility constant 
temperature baths, in fact! And 
completely restyled them to give 
you a broad selection of up-to-the- 
minute lab baths. Then, to round 
out the line we added two new 
low-profile (7" high) serological 
baths expressly designed for 
clinical applications. 

All six have these exclusive 
Thelco features. 

[ Double wall all-stainless steel 
construction. 

D] Completely silent and vibration free. 

El Quick heat-up and quick recovery. 

[- 
Uniformity +0.30 C or better at 370 C. 

[ Temperatures from ambient to 1000 C. 

Thelco Constant Temperature Baths look 
better, work better, last longer. Ask 
your Precision Scientific Dealer or write 
'for Bulletin 617. 
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ported by Roy F. Oliver (University 
of Birmingham, England). He showed 
that implants of follicular epidermis 
from vibrissae, where the tubular ar- 
rangement was preserved, would re- 
generate a papilla and whisker while 
similar implants of flat follicular epi- 
dermis failed to do so. Thus, the spa- 
cial arrangement of follicular epider- 
mal cells seemed to be a prerequisite 
for morphogenesis to take place. Trans- 
plantation of vibrissa dermal papillae 
to the upper half of vibrissae folli- 
cles induced whisker growth. How- 
ever, induction of follicle or hair for- 
mation did not take place when epi- 
dermis from the ear (which contains 
hair follicles) or from afollicular scrotal 
sac epidermis were implanted into ear 
skin in proximity with vibrissa dermal 
papillae. Both types of epidermis did, 
however, become organized locally 
into "matrices" around the papillae. 
This lack of inductive effect may be 
due to several factors. The stimulating 
effect of the papillae was not intense 
enough; some epithelia are more re- 
fractory to dermal influences than oth- 
ers; and the effect of local dermal in- 
fluence(s) at the site of implantation 
overrides the inductive properties of 
the vibrissa dermal papillae. 

Clyde J. Dawe (National Institutes 
of Health) reported that the induction, 
in vitro, of tumors in salivary gland 
rudiments by polyoma virus, requires 
the presence of both epithelium and 
mesenchyma. If trypsin-isolated epi- 
thelial and mesenchymal components 
are exposed separately to the polyoma 
virus, neither component causes the 
development of tumors. The appear- 
ance of tumors in the salivary gland 
rudiments was accompanied by some 
morphogenetic changes of the epitheli- 
um. These experiments also revealed 
that tissue from polyoma-virus induced 
tumors is capable of supporting growth 
and normal adenomere formation of 
isolated salivary gland epithelium. It is 
not known whether this morphogenetic 
effect is due to the neoplastic or to the 
stromal components of the tumor. 

Johannes Holtfreter (University of 
Rochester) and C. B. McLoughlyn 
(University College, London) were un- 
able to attend the meeting but their 
contributions will be included in the 
publication of the full-length papers. 
The Williams and Wilkins Company 
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