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Summary. This paper describes a morphologically 
unusual feature occurring in lymph nodes of some aged 
euthymic animals but mostly athymic animals. It initially 
consists of small alveole-like excrescences of the cortical 
wall of the subcapsular sinus. With dilatation, an 
excrescence becomes an ectasia which expands into the 
cortex. Observations suggest that ectasias enlarge under 
the influence of an increased pressure of the afferent 
lymph of a node. Such condition conceivably results 
from a greater lymph formation due to inflamation of the 
drained tissue site, combined with an impairment to the 
flow of lymph from the subcapsular sinus into medullary 
sinuses. A probable relation of ectasia formation to 
immunodeficiency is discussed. This fonnation results in 
the atrophy of the affected lymphoid cell populations of 
a node which likely contributes to aggravate the 
deficiency of the immune system. 
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lntroduction 

The athymic state induces the formation of 
morphologically unusual features in lymph nodes (De 
Sousa et al., 1969; Fossum et al., 1980), in aging animals 
in particular (Sainte-Marie et al., 1984). These features 
may arise in one or a few nodes of some aging standard 
animals as well, but they are less developed (Sainte- 
Marie and Peng, 1987a). Their occurrence in latter nodes 
was attributed to a state of partial immunodeficiency. 
Such a state may indeed emerge with age (Nordin and 
Makinodan, 1974; Shigemoto et al., 1975; Hayward, 
1977). This paper reports an additional unusual feature 
which consists of ectasias of the subcapsular sinus (or 
simply ectaiias). 

The network of lymphatic sinuses in a 
"compartment" of the normal rat node, as established 
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previously (Sainte-Marie et al., 1982), is shown in 
Figure 1. A node has as many such compartments as 
there are openings of afferent lymphatics into its 
subcapsular sinus, or of terminal branches of these 
lymphatics in large species (Heath and Brandon, 1983; 
Aijima et al., 1986). Each compartment is centered on an 
opening, and the lymph content entering through it 
influences only the structures of the related 
compartment. This accounts for the possibly great 
morphological variations that may occur among various 
compartments of a same node, because the immwgenic 
content of its distinct afferent lymphatics may difEer. 
Accordingly, al1 compartments of an affected node do 
not necessarily have ectasias. Therefore, the node 
compartment, rather than the whole node, is considered 
here. 

Materials and methods 

We examined 501 nodes from 44 standard euthymic l 

Sprague-Dawley rats aged O to 12 months, 239 nodes , 
from 10 two-month-old germ-free euthymic CD rats, and 
230 nodes from 10  gnotobiotic euthymic Sprague- 

1 

Dawley rats aged 12 or 14 months (ex-breeders from the ! 
Research Institute of the National Research Council, 1 
Ottawa). Four of the gnotobiotic rats were suddenly 
placed in a conventional milieu upon reception at the age l 

of 12 months; they were maintained under this condition I 

during two months prior to sacrifice. We also examined I 

973 nodes from 32 athymic rats aged 2 to 15 months, 
which were bom from heterozygous nude femaies and 
homozygous nude males originating from the Veterinary 
Resource Branch of the Nationai Institutes of Health, 
Bethesda. The animals were sacriñced with chlorofm 
and cervical, parathymic, mesenteric, brachial, axilhy, 
inguinal and popliteal nodes were removed from each 
individual. The nodes were ñxed in a solution of Bouin- 
Hollande for 48 hours and paraffin-embedded. Each 
node was cut serially at 7 pm. One out of every 3 
sections was mounted in the case of rats kss than one- 
month-old, and one out of every 15 sections in the case 
of older rats. The sections were stained with the 
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technique of Dominici (eosin Y-orange G and toluidin 
blue). 

Results 

Ectasias were present in a small minority of animals 
(Table 1). They were better developed in aged animals, 
and particularly in athymic animals. Fxtasias were little 
present in germ-free or unexposed gnotobiotic animals; 
they were less rare in gnotobiotic rats exposed during 
two months to the contamination of a conventional 
milieu. 

Fxtasias were found in a single, or few, nodes of a 
same animal. The  affected nodes were of various 
locations, but mainly of the cervical site. In cases, a 
single ectasia occurred in one compartment of a node 
(Figs. 2, 3); in other cases, a few ectasias were present 
there. In some nodes, ectasias were spread throughout 
the organ (Figs. 4-6). With increasing size of ectasia(s) 
in a compartment, its cortical lymphoid populations and 
other typical structures were atrophied (Figs. 3-5). In 
another respect, the medullary cords in nodes with 

ectasias often unusually hosted polymorphonuclear 
neutrophils. 

Ectasias commonly had a rounded shape; some were 
much irregularly shaped. Their size ranged from tiny to 
large (Figs. 5,7). While a given compartment generally 
had just one or a few large ectasias, others had a few to 
numerous small ectasias as well (Fig. 6). The smallest 
ectasias showed as tiny alveole-like excrescences on the 
cortical wall of the subcapsular sinus which thus 
unusually apppeared crenated (Fig. 7). Somewhat 
comparably, some large ectasias had small mushrooming 
excrescences at their periphery. 

Most ectasias were contained in the cortex but large 
ones extended into the medulla (Figs. 4,6). Furthermore, 
most ectasias occurred in the peripheral cortex overlying 
medulla directly, by contrast to the peripheral cortex 
overlying a deep cortex unit. In addition, the ectasias 
tended to  prevail in areas near the margin of a 
compartment, and at the perihilar margin of the whole 
peripherai cortex in particular. 

Each ectasia connected with the subcapsular sinus; 
the connection was  generally narrow while the 

Table 1. Age and numbers oi animals studied, nurnber and percentages of animals with sinusal ectasias, numbers of examined lymph nodes, numbers 
and percentages of lyrnph nodes with ectasias in normal, germ-free or gnotobiotic euthymic rats, and athymic nude rats. 

ANIMALS AGE IN MONTHS No. OF ANIMALS ANIMALS WlTH ECTASIAS* No. OF NODES NODES WlTH ECTASIAS 

No. % No. % 

Euthymk 
Standard 0-12 44 
Germ-íree 2 10 
Gnotobiotic 12 6 
Gnotobiotic*" 14 4 

AthWc 2-15 32 21 66 973 123 13 

*: presence of at least one ectasia in one node of the ind¡idu&l; *: anirnals of this line were exposed suddenly to a conventional milieu, at the age of 12 
months and during lwo months. 

Flg. l. Schematic illustration of a 
compartrnent of the rat lymph node. 
The drained lymph enters it by the 
opening (o) of an afferent lymphatic 
vessel and flows in the portion oi 
subcapsular sinus of the compartrnent. 
The lymph reaches rnedullary sinuses 
via connecting sinuses present at the 
rnargin of lhe compartment where 
gaps (g) in the peripheral cortex occur. 
The peripheral cortex overiies either 
medulla directly or the semipherical 
deep cortex unit (u) of the 
cornpartment. In the periphery of the 
unit, lyrnphatic sinuses arise as culs- 
de-sac and are extended by medullary 
sinuses (m S). The variably 
anastomized medullary sinuses are 
separated by rnedullary cords (dark 
shaded). 
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peripheral cortex on either side of the area of comection medullary sinus happened, such connection was narrow. 
was commonly reduced to a thin layer (Fig. 8). In large The lymph filling an ectasia varied in appearance. At 
ectasias however, this comection was sometimes wide, times, it was clear and resembled the usual lymph of the 
being possibly almost as wide as an ectasia. On the other subcapsular sinus (Fig. 2). Most often, it instead 
hand, the ectasias rarely connected with medullary contained a variably dense acidophilic material. The 
sinuses which exhibited a usual range of variations of latter had a granular aspect, as if it appeared fomed of 
their width. Where a connection of an ectasia with a precipitated proteins andlor cytoplasmic debris (Fig. 8). 

Fla. 2. Cervicai node. 

*lymphocyte clustetrs' 
* (arrows) pmtrude 

from the ectasia's 
mil into its cavsty. 
The lymph, prwent 
intnewtasia,. 
appeers dear unlike 
that in the light 
shaded medullaty 
sinuses. x 10 

Flg. 3. Brachial node, 
1 5 months. A single 

large ectasia fills 
; muchofa 
' comoarhnent of the 

node. Its lymph is 
clear, excspt for a 
thin deposit (arrow) 
along its wall. x 1 O 

Flg. 4. Cervical node, 
5 months. Ectasias 
are scattered in the 
node, the largest one 
extending deep into 

O the medulla. 

lymphocyte dusters 
(arrows) occur at 
their periphety. The 
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ectasias ha& an 
amorphous 
acidophilic content 
artifactually retracted 
in the largest one 
where its outline 
shows as a dark line 
( lM arrowhead). Two 
e W i s  contain 
accumulations of 
lymphocytes (right 
amwhead), nearing 
par's af thetr wall but 
sepa?ated from it by 
retradon of their 
avedl content. x 10 

Fig. a Cervical node, 
12 monüts. 
Lymphocyie d W r s  
(arrows) promide 
from the wail of the 

large ectasias. The lymph in the ectasias is paier than tha! in the medullaty sinuses where macrophagalike cells are nwnerous. The corücal lymphoid 
population, in the right patt of the node, has much waned out. x 10 
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Fig. 6. Cervical 
node, 2 months. 
Many tiny 
alveole-like 
excrescencec 
(anowheads) of 
the inner wall of 
the subcapsular 
ainus occur 
*ve the 
penpheral 
&ex. Small 
ectasias 
expand into ttw 
cortex at the 
bottom of 
Figure. x 10 

Fig. 7. Same 
node, as in 
F ~ u r e  6. The 
arrowheads 
point to 
smallest 
ectasias whkh 
WPW 
almote-llke 
ewesC(am088 
ofthe oortioal 
waRofthe 
subca~psular 
sinus. The 
preeence of 
many soch tiny 
8XcmeWrmS 

g h  the 
outline of this 
well an 
unusually 
mneited 
@lV@i@nCe. 
x lo0 

Flg. 8. Brachial 
node, 11 
montha. The 
arrow indicates 
the nanow 
con& of 
an ectasia with 
the subcapsular 
alnus. A thin 
layer of 
psripherd 
cortex remains 
on both sides of 
the connection. 
Large dark 
mcrsl cella occur 
in the ectasia 
mi at its 
periphery. Pale 
mamphaae- 
iike celk and 
801118 

lymphoCYt= 
also m u r  in 
the ectasia. 
x 250 

FIa. S. Cervical 
node, 3 montho. Lymahocytee llne ttre i n m  $id8 of an eata~k1'8 we3L An artiEaetuai mtraion oi tim ectdels content mpaattes aieseiymphocytefi h m  
povt of Ra Wl (anow). The lymph oi the ectasia also contalns an abundant (but hardly decteible) mrphoua and acidophilb material. x 100 








