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An Ultrastructural Study of Renal Plasma Cells in Aged Mice
Youji OGAWA

In mice older than 180 days of age. solitary lymphatic tissues occurred at corticomedullary
junction in the kidney, and were characterized by the presence of a number of plasma cells. Plasma
cells gathered in groups in the connective tissues of arcuate vessels, and a few of them were also
scattered either singly or in small groups in narrow connective tissue in the renal cortex. The
lymphatic tissues contained- not only mature plasma cells, but also plasmablasts with a large
nucleus, and mitotic figures. Dying plasma cells with heterochromatin condensation along the
nuclear envelope could also be recognized, and macrophages often contained large heterophagosomes
derived from apoptotic plasma cclls. The plasma cell nucleus contained not only nucleoli, but also
nuclear bodies, which measured 0.1~1.0 ym in diameter. The frequency of nuclear bodies in
plasma cell sections was very high, with 42.2% of all renal plasma cells containing one or more

nuclear bodies. Nuclear bodies were seldom observed in plasmablasts but dying cells contained a

NIFEER Y B2 Department of Anatomy, Kawasaki Medical School 577
T701-0192 HRali A EsT7 Matsushima, Kurashiki, Okayama, 701-0192 Japan
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few. On the basis of ultrastructural features, the nuclear bodics were classified into four types ;

fibrillary, fibrillogranular, concentric nuclear bodies and fibrillary nuclear bodis containing vesicles.

Of these, 77.1% were of the fibrillary type and 18.6% were of the fibrillogranular type. (Accepted
on September 21, 1999) Kawasaki Igakkaishi 25(4 ) 5 269—278, 1999
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Fig. 1. Light micrographs of lymphatic tissue at the corticomedullary junction of the

180 days of age. H-E staining.
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a) A low—powcr_micrograph
A small-sized lymphatic tissue (LT) is seen along the arcuate artery (AA).

b} A high-power light micrograph of the rectangle in a)
Numerous plasma cells (arrows) with abundant cytoplasm are recognized
in the lymphatic tissue. x 500
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Fig. 2. Electron micrographs of lymphatic tissue at the corticomedullary junction

a) A low-power micrograph
Lymphatic tissue at the corticomedullary junction {(LTCMIJ) is seen in the connective lissue between
vessels (V) and urinary tubules (UT), and numerous plasma cells are observed within the lymphatic
tissue. > 1,000

b) Plasma cells in lymphatic tissue at the corticomedullary junction
A mature plasma cell (MP) has parallel cisternae of rough endoplasmic reticulum in the cytoplasm, and
asterisks indicate markedly distended cisternae of rough endoplasmic reticulum { %) of a plasma cell.
x 6, 000 ¢

¢} A Russell body plasma cell x 6, 400
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Fig. 3. Plasmablasts in lymphatic tissue at the corticomedullary junction
a) Two plasmablasts
In immature type of plasma cells (IP), the nuclei appear light due to small amount of
heterochromatin. > 4, 000

b) A plasmablasts in mitosis
Long cisternae of rough endoplasmic reticulum (arrows) can be identified in the
cytoplasm. x4, 200
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Fig. 4. Electron micrographs of dying plasma cells

a) A plasma cell showing strong heterochromatin condensation and nuclear fragmentation
A nuclear body (arrow) appears in the nucleus of the dying plasma cell. Asterisks (%) indicate nuclear

fragments. > 6, 400

b) A plasma cell with a highly condensed nucleus

Note the nucleus with a peripheral crescent of compacted chromatin (%) and spherically fragmented
rough endoplasmic reticulum (RER). M= mitochondria x 6, 400

¢) A plasma cell showing degradation

An apoptotic plasma cell (AP) is seen in the cytoplasm of a macrophage (M). x4, 000

o

A highly degradated plasma cell

Profiles of rough endoplasmic reticulum can scarcely be recognized in the cytoplasm of the plasma cell (P).

* 6, 000

BB, N SEROBAMEISAIRRERATE &
AET, MOTBEOEA/NMRIED TO R,

% =

i~ A S RO S h b
FEIE—RY v o8I, ) v ERoIEAIC
ZEFOREMBEE TR, BRICEZ L5 1
) 3B TR E AN oM SRR 5
N5 —hT, MRS BHE L NV THEE Sz,
EWEHTIA 70 BIUVEGE LT/
Wz THCHER2S R0, BREMEE Type I

RO EREZ A ¥ 5 MEMlEAT
W Ehs, HFRMEPICEEHAMRE LT
707 7= YR B ERIEH LM AL
HEINDZEFME STV SAY, Fil
RRED Y ¥/ SHBED AL ST R EARME DL
WA AREAME S, BREEEICEET
AEEHLAHMRD—2 & LTIEE S AR
EThH5.

BEMEERmo I L, PikEEMe L
T w88, B RGER EORR ) oG
CEBEENR, B Y23 601E5 5 ik



NI s ey A IR ELEM A 275

Plasma cells in the renal cortex
a) A low-power micrograph
A few plasma cells are observed in narrow connective lissue among proximal urinary
tubules (PT) in the renal cortex. % 1, 000
b) A high-power micrograph of the rectangle in a}
Plasma cells (P) are mature types with a large amount of rough endoplasmic reticulum
in their cytoplasm. % 3, 000

Fig. 5.

Fig. 6. Nucleolus and nuclear body in a renal plasma cell
The nucleus has a cartwheel arrangement of heterochro-
matin (%) along the nuclear envelope. The nucleolus
(No} is associated with heterochromatin, and nuclear
bodies (NB) are seen in the interchromatin region.
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Fig. 7. Various types of nuclear bodies
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Nuclear bodies in renal plasma cells can be classified into four types.

a) Fibrillary nuclear body (FNB)

This spherical nuclear body is made up of an accumulation of fibrils.

b

Fibrillogranular nuclear body (FGNB)

® 22,500

Granular elements (arrow) occur in the center of the fibrillary nuclear body. * 30, 000

¢) Fibrillary nuclear body containing vesicles (FNBV)

A vesicular structure {arrows) occurs in the center of the fibrillary nuclear body. x 60, 000

d

Congentric nuclear body (CNB)

Concentric profiles can be recognized in a {ibrillary nuclear body. x 13, 000
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Fig. 8. A diagram showing the distribution and cell life of
renal plasma cells
In lymphatic tissue at the corticomedullary junction,
plasmablasts proliferate and mature into plasma cells,
and some of them may move into the connective tissue
of the renal cortex. Plasma cell apoptosis occurs in the
lymphatic tissue, and dying plasma cells are phagocytosed
and removed by macrophages.
C=cortex CMI =corticomedullary junction
G=glomerulus LTCMJ = lymphatic tissue at the corti-
comedullary junction ME=medulla MP = medullary
papilla
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