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ABSTRACT 
Short-survival, sequential, and long-survival thymidine radiograms of 

rat embryos, fetuses, and young pups were analyzed in order to  examine the 
time of origin, settling pattern, migratory route, and site of origin of neurons 
of the reticular nuclear complex of the thalamus. On the basis of its chrono- 
architectonics, the reticular nucleus was divided into a central, medial, and 
lateral subnucleus. The central subnucleus is the earliest produced compo- 
nent of the entire thalamus with over 50% of its neurons being generated on 
day El3  and another 40% on day E14. Peak production of neurons of the 
lateral and medial subnuclei is on day E14. There is a lateral (earlier) to  
medial (later) neurogenetic gradient between these two components of the 
reticular complex: only about 12% of the lateral subnucleus neurons, but 
close to 30% of the medial subnucleus neurons, are generated on day E15. 
Because the lateral and medial subnuclei display the typical outside-in 
gradient found in the thalamus, they are considered to constitute a single 
cytogenetic sector; the early generated central subnucleus, which violates 
this order, is considered to  constitute a separate cytogenetic sector. 

Observations are presented that neurons of the central reticular sub- 
nucleus originate in a unique neuroepithelial region, the reticular protuber- 
ance. The migration of heavily labeled cells was traced from this region in 
rats labeled with 3H-thymidine on day El3  and killed on the subsequent 
days. The neurons of the lateral and medial reticular subnuclei originate in 
the reticular lobule of the thalamic neuroepithelium. The migration of 
heavily labeled, spindle-shaped cells was traced from this region in rats 
labeled with 3H-thymidine on days El4 and El5 and killed at daily intervals 
thereafter. The neurogenetic gradient of the reticular thalamic complex seen 
in postnatal rats is established before birth. 
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The reticular nucleus forms a curved sheet of cells sur- 
rounding the lateral surface of the rostra1 portion of the 
thalamus. Its apex reaches the dorsal surface of the dien- 
cephalon; its base is contiguous with the zona incerta and, 
far caudally, with the ventral lateral geniculate nucleus. 
Along much of its length the reticular nucleus is bounded 
laterally by the internal capsule. According to Ramon y 
Cajal ('111, the reticular nucleus is composed of a single 
class of large fusiform neurons. The dendrites of reticular 
neurons are oriented parallel to  the surface of the thalamus 
at a right angle to the traversing fibers of the internal 
capsule. 
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Unlike most thalamic nuclei, the reticular nucleus does 
not project to the cerebral cortex; instead, its axons terrni- 
nate in the thalamus (Ramon y Cajal, '11; Scheibel and 
Scheibel, '66; Minderhoud, '71; Jones, '75). Projections have 
been traced to the ventrobasal nucleus (Sugitani, '79; Po llin 
and Rokyta, '82; Peschansky et al., '83; Shosaku et al., '841, 
the lateral geniculate nucleus (Hale et al., '82), and the 
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medial geniculate nucleus (Montero, '83; Shosaku and Sum- that were labeled with 3H-thymidine on days El3 +E14, 
imoto, '83). The topographic pattern of termination dupli- heavily labeled cells clearly delineate the reticular nucleus 
cates that of the corticothalamic projection (Minderhoud, (RT in Fig. 1A). With the exception ofthe lateral habenular 
'71; Jones, '75; Montero et al., '77; Steriade et al., '84). nucleus (HL), the rest of the thalamus is composed of lightly 
Reticular neurons have symmetrical synapses (Ohara et labeled (later generated) cells. In contrast, in P5 rats la- 
al., '80; Montero and Scott, '81; Montero, '83; Peschanski et beled on days E15+E16 (Fig. 1B) most of the cells of the 
al., '83) and physiological studies indicate that they have reticular nucleus are unlabeled, whereas the cells of the 
an inhibitory influence on corticothalamic transmission adjacent thalamic nuclei are heavily labeled. Systematic 
(Schlag and Waszak, '71; Frigyesi and Schwartz, '72; Sum- regional differences were noted in the labeling pattern of 
imoto et al., '76; French et al., '85). Evidence has been the reticular nucleus, and it was accordingly divided into a 
presented that GABA is the transmitter of reticular syn- lateral, a medial, and a central subnucleus (RTL, RTM, and 
apses (Houser et al., '80; Oertel et al., '83; Ohara et al., '83; RTC in Fig. 2A,B). For the quantification of the proportion 
Storm-Mathisen and Otterson, '84). of labeled and unlabeled cells in the different injection 

The cerebral cortex is the principal source of fierents to groups, the large medial subnucleus was subdivided, from 
the reticular nucleus; these afferents may be collaterals of dorsolateral to  ventromedial, into three sectors (labeled 1, 
fibers that reach the relay nuclei of the thalamus (Scheibel 3, and 5 in Fig. 2A,B) and counts were made in the five 
and Scheibel, '66). Although it was believed for a long time areas at four equidistant levels (L1 to L4 in Fig. 3) from 
that the thalamic reticular nucleus is related to the brain- rostra1 to caudal. 
stem reticular formation (Jasper, ,491, it is debated whether Most of the neurons of the reticular nucleus are generated 
the reticular nucleus receives direct af€erents from the re- over a 3-day period between days El3  and El5 (Fig. 3A). Its 
ticular formation (Mackay-Sim et al., '83) or not (Berry et earliest produced component is the central subnucleus 
al., '86). Ascending fibers could not be demonstrated from 
the dorsal column nuclei or the spinothalamic tract (Lund 
and Webster, '67a,b; Boivie, '70; Jones and Powell, '71; 
Jones and Burton, '74). However, Parent and Steriade ('84) AD anterodorsal nucleus 
have described an efferent projection from the thalamic 6; ~~~S~~~~~~~~~~ 

caudal reticular nucleus t o  the midbrain reticular formation and 
superior colliculus in cat and monkey. cc cortical (cerebral) neuroepithelium 

The thymidine radiographic studies of McAllister and CM centromedian nucleus 
Das ('Ti'), using the flash labeling procedure, indicated that i7  E:Ei plexus rudiment 

the reticular neurons are generated in the rat over a 3-day hb habenular neuroepithelium 
period between days El3 and E15. This was confirmed in a hi hippocampal neuroepithelium 
subsequent quantitative study using the comprehensive HI hippocampal formation 
labeling procedure (Altman and Bayer, '78). In the present HL lateral habenular 

HM medial habenular nucleus study we have examined in detail the chronology of neuron Ic internal capsule 
production in different subdivisions of the reticular nucleus it intermediate thalamic neuroepithelial lobule 
in an effort to delineate the chronoarchitectonic settling IT intermediate thalamus 
patterns of its neurons. Evidence is presented in this paper fTm ~~:z~~~~!~z :~~~~~~ ~ ~ ~ ~ $ ~ ~ ~ ~ y e r  
that the reticular neurons originate in a discrete germinal lateral dorsal nucleus 
zone, the everted reticular neuroepithelial lobe, with addi- LH lateral hypothalamus 
tional contributions made from a second germinal source, Iv lateral ventricle 

lvm lateral ventricle, medial horn the inverted reticular protuberance. mz migratory zone 
ne neuroepithelium 
pir pineal recess 

MATERIALS AND METHODS 
The materials examined in this study were identical with PV thalamic paraventricular nucleus 

those described in detail in the two preceding papers of this PVH 
RE reuniens nucleus 

series (Altman and Bayer, '87a,b). we made particular use RH rhomboid nucleus 
of three collections. Short-survival radiograms were uti- rp reticular protuberance 
lized to locate the site of origin of reticular neurons: sequen- rt reticular thalamic neuroepithelial lobule 

Abbreviations 

paraventricular 

- 
tial radiograms were examined to trace their migratory RT 

RTC central reticular subnucleus 
path; and the long-survival (postnatal day 5 )  series, based R T C ~  central reticular subnucleus migatory stream 
on the comprehensive labeling procedure, was quantita- RTL lateral reticular subnucleus 
tively evaluated to determine regional neurogenetic gra- 
dients in the reticular nucleus as an indication of the 
settling pattern of its neurons. In addition, use was made 
in this investigation of a nonradiographic, methacrylate- STM stria medullaris 

RTLm 
RTm 
RTM medial reticular subnucleus 
sr 

lateral reticular subnucleus migratory stream 
reticular thalamic migratory stream 

superior recess of third ventricle 

embedded series of embryos in order to examine the cytolog- 
ical features of migrating young reticular neurons. 

RESULTS 
Time of origin of neurons of the reticular nucleus: 

A quantitative investigation in long-survival 
radiograms 

The neurons of the reticular nucleus are the earliest 
generated cells of the thalamus. In postnatal day 5 (P5) rats 

VL ventrolateral nucleus 
v3d third ventricle, dorsal (thalamic) 
v3v third ventricle, ventral (hypothalamic) 
zi zona incerta neuroepithelium 
ZI zona incerta 

Abbreviations in capital letters refer to mature structures; capital letters 
followed by m refer to the migratory streams of a structure; lower case 
letters refer to the putative cell lines of a particular structure in the 
neuroepithelium 
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Fig. 1. Coronal thymidine radiograms from P5 rats labeled with 3H-thymidine on days E13+14 (A) and days 
E15+16 (B). Paraffin. Scale: 200 pm. 
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Fig. 2. Coronal thymidine radiograms, from rostra1 (A) to caudal (B), from a P5 rat labeled on days E13+14. 
Chronoarchitectonic division of the reticular nucleus into central, lateral, and medial subnuclei (RTC, RTL, RTM), 
and the subdivision of the medial subnucleus for quantification purposes into three sectors (1.3, 5) are indicated. 
Paraffin. Scale: 200 pm. 
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Fig. 3. A. Differences in the time of origin of neurons in the three subnuclei of the reticular nucleus, B. 
Shading intensity reflects the neurogenetic gradient (dark stippling, early; light stippling, late) in the subnuclei. 
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Fig. 4. A. Differences in the time of origin of neurons in the medial 
subnucleus from rostra1 (Ll-L2) t o  caudal (L4). B. Shading and arrows 
indicate the sandwich gradient in the anteroposterior plane. 
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Fig, 5. Coronal radiograms of the diencephalon, from rostral (A) to caudal (C), from a rat labeled on day El3 
and killed on day E14. Open circle indicates neuroepithelial eversion. Methacrylate. Scale. 200 pm. 

(RTC), with over 50% of the neurons generated on day E l 3  Since the usual internuclear gradient in the thalamus is 
and another 40% on day E14. The lateral subnucleus (RTL) from lateral to medial (outside-in pattern), the lateral sub- 
is intermediate with only 12% of the cells generated on day nucleus (with its earlier generated neurons) and the medial 
E13, 74% on day E14, and the rest on day E15. The last subnucleus (later generated neurons) may be considered as 
produced component is the medial subnucleus (RTM), which components of one cytogenetic sector. However, the most 
contains only 6% of cells generated on day E13,62% on day medially situated central subnucleus does not conform to 
E14, close to  30% on day E15, and 2% on day E16. The this pattern in that its neurons are generated first. This 
differences in neurogenesis between the three subnuclei suggests that the central subnucleus is not a part of the 
were all statistically significant (central and lateral subnu- reticular nucleus proper and constitutes a separate cytoge- 
clei, p < 0.003; lateral and medial subnuclei, p < 0.0001; netic sector. 
central and medial subnuclei, p < 0.0001). 

There were no statistically significant differences in the 
generation time of neurons of the central subnucleus at  the 
three anteroDosterior levels where it is identifiable (Ll-L3 

Sites Of Or ig in  and 
neurons: Observations in sequentia1 

routes Of 

in Fig. 3; heavy stipple) nor were there significant differ- Labeling pattern in rats injected on day E13. The retic- 
ences in the lateral subnucleus at  the four levels indicated ular protuberance is a conspicuous landmark in the dien- 
(L1-L4 in Fig. 3; intermediate stipple). In the medial sub- cephalon of young (days E14-El6) rat embryos. This is a 
nucleus there were no differences from dorsolateral to ven- small neuroepithelial inversion into the third ventricle, 
tromedial (areas 1, 3, and 5 in Fig. 2A,B) and, accordinglY, which, proceeding from rostral to caudal, shifts from dorsal 
the data were pooled (RTM in Fig. 3A). In the anteroposte- to ventral, as seen in coronal thymidine radiograms from a 
rim plane, there were no differences at  levels 1 and 2 and rat labeled on day E l 3  and killed on day El4 (rp and arrows 
the data were combined (L1-2 in Fig. 4A). However, neuron in Fig. 5).  In this injection group, the reticular protuberance 
production was slightly but significantly earlier at level 3 is distinguished from adjacent regions of the diencephalic 
than at either levels 1-2 (p < 0.038 or level 4 (p < 0.003), neuroepithelium by two features: first, its cells (rp in Fig. 
indicating a sandwich gradient (arrows in Fig. 4B). 6A) are labeled more heavily than cells in the adjacent 
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regions, and, second, it is associated laterally by a fibrous 
band (asterisks in Figs. 6A, 7). These features suggest that 
this neuroepithelial region is an early source of differen- 
tiating neurons. In rats labeled on day El3  and killed on 
day E15, heavily labeled cells are no longer present in the 
neuroepithelial eversion of the reticular protuberance (rp 
in Fig. 6B), but heavily labeled progeny seem to have en- 
tered the migratory zone of the thalamus, apparently mov- 
ing in a dorsolateral direction (region between mz and upper 
arrow in Fig. 6B). 

Labeling pattern in rats injected on day E14. Beneath 
the reticular protuberance an everted lobule is present in 
young rat embryos (open circles in Figs. 5A-C, 6A,B). In 
rats labeled on day El4 and killed 2 hours later (Fig. 7), 
both the inverted reticular protuberance and the everted 
lobule situated beneath it are surrounded laterally by un- 
labeled cells; on the basis of evidence presented below, the 
former is designated as the migratory stream of the central 
reticular subnucleus (RTCm) and the latter as the migra- 
tory stream of the lateral reticular subnucleus (RTLm). 

By day E15, as seen in rats labeled on day El4 and killed 
1 day later (Fig. 8), the reticular neuroepithelial lobule 
beneath the reticular protuberance has become partitioned 
into a dorsal everted sublobule and a ventral inverted sub- 
lobule (open and closed circles in Fig. 8A,B). Flanking these 
two components of the reticular neuroepithelium is the 
conspicuous reticular migratory stream composed predomi- 
nantly of labeled cells (RTm). Above it there is a thin band 
composed mostly of unlabeled cells; this is inferred to be 
the migratory stream of the early-generated central reticu- 
lar subnucleus (RTCm in Fig. 8B). 

In rats labeled on day El4 and killed on day El6 (Fig. 9), 
the reticular migratory stream has lengthened appreciably. 
This lengthening is associated with the expansion of the 
formative thalamus and the decrease in the width of the 
third ventricle. By this age (day E16) the reticular protuber- 
ance (rp in Fig. 9) is barely visible. In rats labeled on day 
El4 and killed on day El7 (Fig. 10A-C) the reticular pro- 
tuberance is no longer visible. The earliest reticular neu- 
rons appear to be settling laterally (RTL), and trailing 
behind them are the spindle-shaped, later generated cells 
that may still be migrating (RTm). 

Labeling pattern in rats injected on day El5. In rats 
labeled on day El5 and killed 2 hours later (Figs. 11A, 
12A), the shrinking reticular protuberance (rp) is sur- 
rounded laterally by a thin band of unlabeled cells, presum- 
ably the migrating neurons of the central reticular nucleus 
(RTCm) that were generated on day El4 or earlier. In con- 
trast, the reticular thalamic neuroepithelium (rt) situated 
beneath the reticular protuberance has become quite Con- 
spicuous 
2 hours later; Fig. 7). Lateral to the reticular thalamic 
neuroepithelium is a small region of unlabeled cells, repre- 
senting the earliest migrating elements of the reticular 
nucleus (RTm in Fig. 12A). In rats injected on day El5 and reticular migratory stream that have reached the lateral 
killed 1 day later (Figs. 11B, 12B), some of the labeled cells surface of the thalamus begin to spread in a dorsal direc- 
of the reticular thalamic migration have reached the lat- tion. A coronal section from a methacrylate-embedded spec- 
era1 border of the thalamus and are intermingled there imen labeled on day El5 and killed on day El7 (Fig. 13) 
with earlier generated unlabeled cells (RTm in Fig. 12B). illustrates that the cells of the reticular migratory stream 
By this age (E161, the reticular protuberance is barely rec- (RTm) are oriented in the plane of the section in contrast to 
ognizable (rp in brackets in Figs. llB-lZB), but the thin the perpendicularly oriented cells of the intermediate tha- 
band of unlabeled cells of the putative central reticular lamic migratory stream (ITm). The settling of reticular 
subnucleus OtTCm in Fig. 12B) above the labeled cells of neurons laterally is evident in rats labeled on day El5 and 
the reticular migration is quite distinct. In rats injected on killed on day El8 (Fig. 14). At this age three components 
day El5 and killed on day El7 (Fig. llC), some cells of the may be distinguished: unlabeled roundish cells ventrolat- 

J. AU" AND S.A. BAYER 

v3d -+..^ 

Fig 7. Coronal thymidine radiogram of the midportion of the dienceph 
alon from a rat labeled on day El4  and killed 2 hours later Neuroepithelial 

with rats injected on day ~ 1 4  and killed inversions are indicated by opaque circles Methacrylate Scale. 100 p m  
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Fig. 8. A. Coronal radiogram from a rat labeled on day El4 and killed on day E15. B. The region of the 
reticular protuberance and the reticular lobule (rt) a t  higher magnification. Broken lines outline the reticular 
migratoiy stream. Paraffin. Scales: A, 200 pm; B, 100 pm. 
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Fig. 9. Coronal radiogram of the region of the reticular migratory stream from a rat labeled on day El4 and 
killed on day E16. The reticular protuherance (rp in brackets) is barely visible. Methacrylate. Scale: 100 pm. 

erally, possibly the earlier generated neurons of the lateral 
reticular subnucleus (RTL); labeled roundish cells dorsolat- 
erally, presumably the later generated neurons of the me- 
dial reticular subnucleus (RTM); and finally, labeled spindle- 
shaped cells medially that are apparently still migrating 
(RTm). 

Labeling pattern in ruts injected on a%zy E16. In rats 
labeled on day El6 and killed 2 hours later (Fig. 15A,B), 
the neuroepithelium at the former site of the reticular 
protuberance (rp in brackets) contains many unlabeled cells. 
Apparently, this patch ceases to be a germinal zone and is 
being transformed into an ependymal layer. Beneath this 
unlabeled patch, the reticular thalamic neuroepithelium 
(rt) has decreased in size, but its cells are labeled. These 
cells may be the source of the small percentage of neurons 
of the medial reticular subnucleus that are generated on 
day El6 (Figs. 3A, 4A). Flanking the reticular proliferative 
matrix are unlabeled spindle-shaped cells of the reticular 
thalamic migration (R'l'm) that were presumably generated 
on day E15. 

Observations in nonradiographic 
methacrylate-embedded sections 

Observations made in methacry late-embedded radio- 
grams (Figs. 9, 10, 13, 15B) indicated that, in coronal sec- 
tions, the migrating young reticular neurons are distin- 
guished from neighboring cells by being spindle-shaped 
during the height of their migratory period. Because cyto- 
logical detail is obscured in radiograms by the overlying 

nuclear emulsion and the opaque silver grains, we exam- 
ined this feature of the reticular nuclear migration in non- 
radiographic methacrylate-embedded sections. On days EX6 
(Figs. 16A, 17) and El7 (Figs. 16B, 18) the nucleus and 
cytoplasm of migrating reticular neurons assume a spindle 
shape in the direction of migration, and a fibrous matrix 
oriented in the same plane is faintly visible. The internal 
capsule (IC in Figs. 16-18) forms the ventral border of 
the reticular migration. The migratory stream evidently 
lengthens between days El6 and E17. The most laterally 
situated cells appear to be more roundish, either because 
they change their orientation and migratory course or as a 
reflection of their imminent settling. 

Settling pattern of reticular neurons 
There are indications that many of the reticular thalainic 

neurons have settled by the morning of day E19. In rats 
labeled on day E l 3  and killed on day El9 (Fig. 19A), heavily 
labeled cells are seen in the early-generated lateral reticu- 
lar subnucleus (RTL), whereas the later-generated cells of 
the medial reticular subnucleus (RTM) are lightly labeled. 
In rats labeled on day El4 and killed on day El9 (Fig. NB), 
many of the cells of the lateral reticular subnucleus are no 
longer labeled, whereas the medial reticular subnucleus 
contains many heavily labeled cells. The cells of the central 
reticular subnucleus could not be identified on day E19. 

In day E22 rats (Figs. 20, 21) the distribution of cells of 
the reticular nucleus resembles that seen postnatally (Figs. 
1, 2). In perinatal rats labeled on day El5 (Fig. 20), the 
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B 
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Fig. 11. Coronal radiograms from rats labeled on day El5  and killed 2 hours later (A), on day El6 (B), and day 
El7  (0. Paraffin Scale: 200 urn. 
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A B 

Fig. 12. Coronal radiograms of the region of the reticular thalamic migration from rats labeled on day El5 
and killed 2 hours (A) and 24 hours (B) later. Paraffin. Scale: 100 pm. 

central reticular subnucleus (RTC) contains very few la- 
beled cells, some labeled cells are seen in the lateral retic- 
ular subnucleus @TL), and the medial reticular subnucleus 
3TM) abounds with heavily labeled cells. In rats labeled 
3n day El6 and killed on day E22 (Fig. 21), the central and 
lateral reticular subnuclei are devoid of labeled cells and 
mly scattered clusters of labeled cells are seen in the me- 
iial subnucleus (compare with the quantitative data in 
Figs. 3,4). 

DISCUSSION 
As stated in the first paper of this series (Altman and 

Bayer, '88a), the identification of a particular neuroepithe- 
lial patch with a putative cell line should satisfy three 
:riteria: (1) concordance between the time course of high 
mitotic activity in the neuroepithelial patch and the time 
:ourse of neurogenesis in the thalamic structure (cytoge- 
netic sector) that it is postulated to supply with neurons; (2) 
postulation of the shortest and most straightforward route 
Detween the location of the neuroepithelial patch and its 
ihalamic target; and (3) radiographic demonstration of neu- 
ional migration from the putative cell line to their desti- 

nation. In the case of the reticular nucleus, the second 
criterion is difficult to satisfy because it is situated far 
laterally and lateroventrally. On the other hand, the third 
criterion was easy to meet by virtue of the circumstance 
that the presumptive reticular neurons migrate predomi- 
nantly in the coronal plane and its cells are distinguished 
in coronal sections from most other migratory elements of 
the thalamus (which have an oblique trajectory) by the tell- 
tale spindle-shape of migrating young neurons (Figs. 16- 
18). The internal capsule, which reaches the diencephalic- 
telencephalic boundary on day El6 (Altman and Bayer, 
'88~1, forms the ventral border of the reticular migration, 
and conceivably plays some role in their guidance. 

In terms of its connectivities, presumed functions, and 
location, the reticular nucleus occupies an anomalous posi- 
tion among the principal nuclei of the thalamus, in partic- 
ular those traditionally considered to constitute the dorsal 
thalamus. As we have summarized in the introduction, the 
reticular nucleus does not project to the cerebral cortex, 
but, rather, its major target is the thalamus itself. Thus the 
reticular nucleus is distinguished from the dorsal thalamic 
nuclei (in our nomenclature from the posterior and inter- 
mediate thalamic nuclei; Altman and Bayer, '88a) in not 
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Fig. 13. Coronal radiogram of the region of the reticular thalamic migration from a rat labeled on day El5  and 
killed on day E17. Methacrylate. Scale: 100 pm. 

being an afferent relay structure but more like a feedback 
loop with inhibitory functions. The position of the reticular 
nucleus is also singular in that it is interposed between the 
internal capsule and the rest of the thalamus and its ven- 
tral boundary with the zona incerta is indistinct. Perhaps 
such considerations led to the classification of the reticular 
thalamus as a component of the ventral thalamus rather 
than the thalamus proper (e.g., Jones, '85). Indeed, the 
unique derivation of the neurons of the reticular nucleus 
from the reticular protuberance and from a neuroepithelial 
patch situated beneath it could be interpreted to support 

the idea that it belongs to the ventral thalamus. However, 
we are inclined to reject this on the ground that there is 
little justification for postulating the separate existence of 
a ventral thalamus. In a recent study (Altman and Bayer, 
'86) we presented evidence that the two principal compo- 
nents of the traditional ventral thalamus belong to the 
hypothalamus: the subthalamic nucleus is of hypothalamic 
derivation, and the zona incerta is related to the lateral 
hypothalamus. 

Our quantitative examination of the birth dates of neu- 
rons of different components of the reticular thalamus (Figs. 
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Fig. 14. Coronal radiogram from a rat labeled on day E l 5  and killed on day E18. Methacrylate. Scale: 100 pm 

3, 4) indicated that instead of a simple or modified lateral- 
to-medial (outside-in) neurogenetic gradient, which is typi- 
cal of most thalamic nuclei, the reticular nucleus has a 
complex pattern. Two of its components, what we have 
called the lateral and medial subnuclei (RTL and RTM in 
Fig. 3), show the expected outside-in gradient, but its earli- 
est component, designated as the central subnucleus (RTC 
in Fig. 3), is located medially rather than laterally. In our 
earlier investigation of thalamic neurogenesis, we have 
recognized a very early generated neurogenetic sector be- 

tween the reticular nucleus and the rest of the thalamus 
(Figs. 1A,B, 2, 3, 5 in Altman and Bayer, '79) and referred 
to it as an unidentified intercalated region, possibly a por- 
tion of the reticular thalamus. The suggestive evidence 
obtained in this study that this early-generated region orig- 
inates in a different neuroepithelial locus, the reticular 
protuberance, than the rest of the reticular nuclei, and the 
fact that it settles medially rather than laterally reinforces 
the possibility that this is a distinct component of what 
should be called the reticular nuclear complex. 
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Fig. 15. Coronal radiograms from rats labeled on day El6 and killed 2 hours later. A, paraffln; scale: 200 pm. 
R, methacrylate; scale: 100 pm. 
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A 

Fig. 16. Coronal sections of the region of the reticular thalamic migration from a day El6 (A) and day El7 (B) 
rat. Methacrylate; scale: 100 pm. 
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Fig. 17. The reticular migration at higher magnification on day E X .  Methacrylate. Scale: 50 pm 

Fig. 18. The reticular migration at  higher magnification on day E17. Methacrylate. Scale: 50 pm 
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Fig. 19. Coronal radiograms from day El9 rats labeled on day El3  (A) and day El4 (B). Paraffin. Scale: 100 pm 
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Fig. 20. Coronal radiogram from a rat labeled on day El5  and killed on day E22. Paraffin. Scale: 100 pm. 
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