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Histological Study of The Renal Lymphatic Tissues in Mice
Youji OGAWA

The occurrence of lymphatic tissues in the kidney was examined by light micros-
copy in 52 ICR-mice of both sexes aged 30, 90, 180 days and 1 year old. The excised
kidneys were fixed in Bouin’s fluid and embedded in paraffin for serial sections. Some
kidneys were also fixed in Karnowsky’s fluid for 1 #m plastic sections. Renal lym-
phatic tissues were three-dimensionally reconstructed from serial paraffin sections by
a computed image analyzer.

The mouse kidney was unilobar with a simple structure. The kidney parenchyma
was closely packed with nephrons, and small amount of connective tissue could be
recognized beneath the renal capsules, around large vessels running in the kidney and
at the renal pelvis. Under 90 days of age, the connective tissues contained a few free
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cells such as small lymphocytes and plasma cells, but no lymphocytic cell aggregations
were found. After 180 days, however, hoth plasma cells and small lymphocytes
increased in number and aggregated nodularily, forming lymphatic tissues in renal
connective tissues. Two kinds of lymphatic tissues could be observed in the kidney of
aged mice > (1) lymphatic tissues at the cortico-medullary junctions and (2) those at
the renal pelvis. Lymphatic tissues in the renal pelvis formed in the lamina propria
mucosae of the pelvis between the epithelium and the pelvic veins. The lymphatic
tissues at the cortico-medullary junctions were nodular masses in connective tissues
between the cortex and medulla. These lymphatic tissues, measuring 0. 1~0.2 mm in
diameter, lay between arcuate arteries and veins or surrounded the bifurcating
portions of the arcuate arteries and contained a large number of mature plasma cells.
Occasional cells had a few very large rounded cytoplasmic inclusions called Russell
bodies.
large lymphocytes and mitotic figures were sometimes noted.

They were primary lymphatic follicles without germinal centers, but both

In the present study, the development of primary lymphatic tissues containing a
large number of plasma cells was observed in the kidneys of aged mice. These plasma
cells were also scattered singly or in small groups in the narrow connective tissue
beneath the renal capsule and among urinary tubules, The functional significance of
the renal plasma cells was discussed in relation to urinary immunoglobulin. (Accepted
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Fig. 1. Body and kidney weights at various ages.

Each point represents a mean and the verti-
cal bars indicate standard deviations. d:
days, y © vear.
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Schematic diagram of the mouse kidney showing
coronal and horizontal planes. CM] : cortico-medullary
junction.

(#23% B15 1997

T3, $bb30EROMETIA T
BERARIC) V5B E I LD ET 3
SRS ThR <, Y
JSEMIREESR E U T RER T E S
(Fig. 3a). &fficazhsf
BN, R e AR A390 B &
WA EHIL, BT CEAME
EEEhCESTL LIRS, L
LA S, I ORI idhEE Y
MROEEI/IEETHY , £i2H)
Btk X - T b ZOHIERE T
T OEENED o, HEYRELE
TEHR L ~<ALTIZY w3 E L
THERE S 2 2 L 138 L > (Fig. 3b) .
IB0HE OB T, MR
LETEHATS, U Bk EH
fdz ¥ o L oMt D E
ENEHBETEL L5145 (Fig.
3c). ZhoOEIEAY > HEEIZEEN . 10
5 0.2 mm OKX = S CHEERE R L TEEAIK
A SEAEMIZ SR L, BRBCKDDOERITSS
3 b DOEZIBOALIEDETOY Y AICHER
TE5.

2. BN »o B8O RE L laEsk

ST H LR BB I BT 2 AETDR R
BEMICESTSE. ThbEE 1 HBREND
T EE CBEE OBTEED S R R R
aAnd Y yoVEMRRES CEEREREE Y o
M THY, B2 IEEIREESHEBA IR
End Y oEREER CBERY oERT T
bo. BERYVoqEBE, B TEALEERS
BolObRIET 32BN LK - EEEOMICH
T aHEBT R S, REEERER Y
YouERE L D B0 HE THIRES IR & i
5. —h, KESERER) oo lBgEELRY v
PEER E RN, BREENESOBHEEIC
o THEREND (Fig. 4). ZhoOmY) »/8
R ESET 5 k<, ThFBHITIL
T3, FEEEFEEIC BT 2 fEiHyimiao
EEIBOEBTEITHEBETHD, 180HEHLEI



AN D=7 ZBEE Y > OB 11

Fig. 4. Lymphatic tissues at cortico-medul-

lary junction (LTCM]) and pelvic lym-
phatic tissues (PLT) at 180 days of age.
C:cortex, M I medulla. H-E stain-
ing. x10.
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Solid arrows indicate lymphatic tissues at the
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cate pelvic lymphatic tissues. MarEEsns (Fig. 6a, b, ¢).
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Fig. 5. Lymphatic tI'asue at the cortico- medullary ]U‘HCUOH (LTCMJ 180 da}s of age. H-E ‘-‘,tammg
a) Lymphatic tissue is located close to the arcuate artery (a).
C : cortex, M : medulla, v : arcuate vein. x150.
b) A high-power micrograph of the area of the rectangle in a).
Large numbers of plasma cells(arrows) and small lymphocytes (arrowhead) are observed. x
730.

Fig. 6. H1gh po\xer micrographs of lymphatic tlssues at the cortico- medul]ary Junctlon 180 days of
age. H-E staining. x1,500.
a) A plasma cell (PC) contains many large inclusions (Russell bodies) and a darkly stained
nucleus.
b) Mitotic figures (arrow) and immature large lymphocytes (LL) are occasionally seen.
¢) Several pyknotic nuclei (PN} are noted.
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Fig. 7. A pelvic lymphatic tissue. 180 days of age.

a) A pelvic lymphatic tissue is located in the connective tissue between transitional
epithelium of renal pelvis {TERP) and a pelvic vein (v) . x270.

b) A high-power micrograph of the area of the rectangle in a).
Numerous plasma cells (arrows) accumulate densely. v : pelvic vein. x730.
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Fig. 8. Three dimensional reconstruction of lymphatic

tissues of the cortico-medullary junction from
serial sections at 180 days of age.
Lymphatic tissues (L) surround arcuate arteries
(a) and especially at the bifurcating portions of
the arteries. CM] : cortico-medullary junction,
v @ darcuate vein.
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Fig.

Renal Artery-—"

Diagram of the renal artery after arterial injec-
tion of Indian ink.
The renal artery enters the kidney parenchyma
at the hilum and divides into ventral branches
(solid lines) and dorsal branches (dotted lines).

Medulla

Renal Artery CMJ

Cortex

10. Schematic diagram showing the relationship
between renal structure and the renal artery.
Branches of the renal artery run along the cortico-
medullary junction (CMJ) between the cortex and
medulla.
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Lymphatic Tissues at Cortico-Medullar Junction

RA
Renal Pelvis

Fig. 11. Schematic diagram showing the relationship
between the renal artery and two kinds of renal
lymphatic tissues.

A D artery, RA : renal artery, v : vein

Fig_ 12 Plasma cells in the renal cortex.
Arrows indicate plasma cells located in the
connective tissues among urinary tubules
(UT). 180 days of age. 1 um plastic section.
H-E staining. x1,000.
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