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Summary. Fragments of larval Xenopus laevis iris, autoplastically implanted into the stump of the amputated hindlimb, transdif- 
ferentiated into neural retina. However, when such iris fragments were implanted into the caudal fin, no transdifferentiative process 
was observed. 
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Lens regeneration from the outer cornea in larval Xenopus laevis 
depends on the presence of ocular factor(s), probably proteic in 
nature, coming from the neural retina 3~. However, it was dem- 
onstrated that  the neural retina is not  the only source of stimulus 
for transdifferentiation of corneal cells into lens, since promot- 
ing factors of lens-forming transformations of the outer cornea 
are also produced by several larval tissues. In particular, the 
outer cornea also responds to stimuli coming from regenerating 
limb, limb bud, limb blastema, tentacle blastema and spinal 
ganglia 5, 7-9. These data have been explained by assuming that  a 
neurotrophic factor, produced by the ganglion cells and also by 
dedifferentiated cells of buds and blastema, is responsible for 
promoting the lens-forming transformations of the outer cor- 
nea 8, 9. 
In contrast  to the outer cornea, iris epithelial cells of lentecto- 
mized Xenopus laevis larvae do not show any lens-forming trans- 
formation capacity even when this tissue has been injured in 
order to stimulate latent potentialities 1~ However, we recently 
demonstrated that  iris fragments from Xenopus laevis larvae 
implanted in the vitreous chamber of lentectomized eyes can 
transdifferentiate into neural retina under the influence of pro- 
moting factors present in this eye territory H. Other investiga- 
tions indicated that  dorsal iris epithelial cells from adult frogs 
(Rana temporaria) show different transdifferentiative capacities 
under different experimental conditions x2. The aim of the 
present work was to test the influence of the amputated hindlimb 
environment on transdifferentiative capacities of the dorsal iris 
from larval Xenopus laevis. 
Materials and methods. A total of 55 Xenopus laevis larvae at 
stage 54-55 (according to Nieuwkoop and Faber~3), anesthetized 
with MS 222 Sandoz at a concentration of l : 5000 in full strength 
Holtfreter's solution, were operated on. The animals were then 
gradually transferred into tap water and reared until the 20th 
day after the operation. The sacrificed animals were processed 

for O. M. (fixed in Bouin's solution, embedded in paraffin, cross- 
sectioned at 7 gm and stained with hematoxylin-eosin) or E.M. 
(fixed in 2% paraformaldehyde, 3 % glutaraldehyde in 0.1 M 
cacodylate buffer pH 7.4, postfixed in OsO4, dehydrated 
through an ethanol series, stained 'en bloc' with uranyl acetate 
and embedded in Spurr 's resin). Thin sections were stained with 
lead citrate and observed on AEI 801. Two types of experiments 
were carried out: Experiment 1: Autoplastic implant of dorsal 
iris into the amputated hindlimb (fig. la). Experiment 2: Auto- 
plastic implant of dorsal iris into the caudal fin (fig. lb). 
Results and discussion. The results are shown in the table. The 
data obtained in experiment 1 show that  dorsal iris fragments 
implanted into the limb stump transdifferentiate into neural 
retina in 52% of cases examined, while 19% of  cases undergo 
only a partial depigmentation of iris epithelial cells. The newly- 
formed neural retina has a typical stratification, with clearly 
identifiable photoreceptors (figs 2, 3, 4). 

Summary of the results of experiments 1 (autoplastic implant of dorsal iris 
into the amputated hindlimb) and 2 (autoplastic implant of dorsal iris into 
the caudal fin) 

Experi- N ~ cases N O of cases N o of cases N ~ of cases N ~ of cases 
ment operated* dead/ examined with partial transdiffe- 

discarded transfor- rentiated 
marion into retina 

1 30 9 21 4 11 
2 25 3 22 - 

* Moreover, in both experiments five additional larvae were operated on 
and fixed immediately after the operation to serve as controls of the 
operative procedure. 

The data obtained in experiment 2 show that  the dorsal iris 
fragments implanted into the caudal fin undergo various degrees 
of regression and a partial depigmentation. 
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Figure 1. Diagram of operating technique. A fragment of the marginal 
ring of the dorsal iris was autoplastically implanted either into the surface 
amputation of a hindlimb amputated at knee level (a, experiment 1), or 
into the caudal fin (b, experiment 2). In order to avoid contamination of 
the iris by fragments of lens epithelium, the isolation of the iris was 
accomplished after lentectomy. 

Figure 4, Cross section of a cone inner segment. The picture shows the 
lipid droplet in the ellipsoid and the eccentrically located connecting 
structure (arrow). 1.d,: lipid droplet; e: ellipsoid, x 32,000. 

The results of the present research suggest that  the regenerating 
limb environment possesses some factor(s) capable of  promoting 
the retinal t ransformation of the iris implants, thus replacing the 
action of the vitreous chamber. It is known that  the regenerating 
limb environment can also replace that  of the vitreous chamber 
in the process of lens-forming transformation of the outer cor- 
nea in larval Xenopus laevis 7. 
These data may be explained by assuming that  the two environ- 
ments contain some factor(s) which are permissive in nature; 
that  is, factor(s) capable of promoting successive events permit- 
ting the phenotypic expression of latent transdifferentiative ca- 
pacities residing inside the reacting tissue. It seems probable that  
in the regenerating limb environment the factor(s) involved is the 
neurotrophic factor that  plays a fundamental  role in amphibian 
limb regeneration TM. 
On the other hand, it could also be possible that  the retina- 
forming transformation of the iris and the lens-forming transfor- 
mat ion of the outer cornea are due to inductive action of two 
different factors instructive in nature; that  is, factors capable of 
modifying the determination of the reacting tissue, probably 
operating changes in the genome. If  this is so, we have to admit 
that  both  specific ocular factors present in the vitreous chamber 
are also present in the regenerating limb environment.  

Figure 2. Transdifferentiation of the iris into neural retina 20 days after 
implantation into the amputated hindlimb, x 240. 

Figure 3. Outer segments of two retinal receptors surrounded by narrow 
processes, coming from the inner segments, are clearly seen. o. s. : outer 
segment, x 400,000, 
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