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Origin of Apoptotic Cells in the Interstitium of the Superficial Cortex of
Newborn Mouse Kidneys

Akihisa SHINDO, Kazunobu SASAKI

To clarify the origin and localization of apoptotic cells in the superficial renal cortex of newborn
mice, kidneys from two-day-old neonates were examined by light and electron microscopy. The
cortex of the newborn mouse kidney contained ureteric buds, numerous metanephric tissues at
various stages of nephron development, such as metanephric tissue caps, comma-shaped and S-
shaped metanephric vesicles, and abundant cortical interstitium, The interstitium consisted of
dendritic interstitial cells, which formed a supportive network around the metanephric tissues, and
newly formed capillaries. Dying cells stained by the TUNEL assay were noted in the superficial
cortical interstitium. TUNEL-positive cells showing chromatin compaction and margination were
often localized in the cortical interstitium near the medullary edge of the metanephric tissue caps, A
few metanephroblasts showing chromatin condensation also appeared within the metanephric tissue
caps, and some of the interstitial dendritic cells cxtended their cytoplasmic processes into the
metanephric tissue caps and contained large phagolysosomes. Since the interstitial cells near the
medullary edge of the metanephric tissue caps often contained numerous apoptotic bodies, the
majority of apoptotic cells in the interstitium of the superficial renal cortex of neonatal mice could

be considered to originate from metanephroblasts in the metanephric tissue cap beneath the renal
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Fig. 1.
birth,
The outer cortex beneath the renal capsule (CP) contains metanephric tissue

cap (MC) and S-shaped metanephric vesicle (SMV)
. A developing glomeruli (G) can be seen in the

and ureteric bud (UB)
deep cortex. Bar =10y m.
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A low power electron micrograph of the renal cortex. Two days after

, interstitium (IS)

B2 78 b — 2 2k oo 5 159

Tz S b, BEME B
HMBEORE ML 20
PR % 2 RS TH 5.
FEMEOMEEERIIL > T
ks s T o8
HEEMMESZENS (Fig 3).

2) BEMECoOMED B
Bk~ ABWO kiR
W 2l T END
fliz, Phvirne b BEaER
BHRIZL D55 (Fig 4),
W OEAIZ 3BT B MIKSE
T Y0 OO 0l B DR AR & 4% O T
FrALASHEBC, MBIRENIZT
A b— A X HAIKLIE & K]
TE5L., HEFHMRIEICASHh D
#FRAEIE & TR T h,
T b b R TR T 5
BB EAILEED 2 T b 4RI
PRt & SOt O BRI LA S
HEEFMEPIZZ V. ZOFE
AHBAZ T LT R T HLARIE 2 B )
P e ] o) R B S e
i d R CMIEL, JEHIR % L
DiAtfd LIFLIZRD GRS
(Fig. 5). %7:, #EHEEE
THRICESTAMEICE, EMAEICERT AR
faxREizELEAMELEdons (Fig 6).
B, MEDTHEMO I LRI o Y
BEOEBRERZET AL DL H TS A DAY
A (Fig. 7). REMEICBWT, LhiEEona
Y BIER R S T RIE R A IS, FEARAL A

CFEMNE IR A R AN H T A M
AR IS EL B0 D 2 s,

% &
TR L 312, = AGAETER I

RO LT 24 25 X ULl
FF B RO KT A S — LR Tl AE



160 N e e oo Gk

Fig. 2. A light micrograph of the renal cortex stained
by TUNEL. Two days after birth.
Black arrows indicate TUNEL positive cells in the
interstitium (IS), and the open arrow indicates an
apoptotic cell in an immature renal corpuscle (IR).
C : renal cortex, CP : capsule. % 400.
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Fig. 3. Interstitium of the superficial renal cortex. Twao days after birth.
Dendritic interstitial cells (IC) form a supportive network around the metanephric vesicle (MNV).
CA ! newly formed capillary, Bar =2 g m.
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Fig. 4.

Metanephric tissue caps. Two days after birth.
a, The metanephric tissue cap (MC) includes a dying cell

(arrow) . IS : interstitium. Bar =5 g m.

b. An apoptotic cell (AC) ina). The nucleas has a peripheral crescent of compact chromatin, Bar =

0.5 um.

Fig. 5. A metanephric tissue cap. Two days after birth.
An interstitial cell (IC) extends the cytoplasmic process into the metanephric
cap (MC) and includes a large phagolysosome (arrow). 1S I interstitium. Bar
=2um.
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Fig. 6. Superficial cortex. Two days after birth.
a. A cluster of apoptotic cells (arrow).

(MC). Bar =5 m.

b. An interstitial cell including numerous apoptotic bodies (% ). N :

of the interstitial cell. Bar =2 g m.

(arrow) in the cortical in-
Bar =2 ym.

Fig. 7. An apoptotic cell
terstitium (IS).
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Dying cells are located in the
interstitium (IS) near the medullary edge of the metanephric tissue cap

G (E25% 3%  1999)
%W &, ST =K
4 — A E B 5% E
HLARIE & T AEHICE T L%
EzabthE, PrETEEEMN
B @ TUNEL 5 % 51 a1 &
FCHET 2 DRV, K%
U R N MR IE I kT
LHERLEND.

7 a AR B ST
077 AMIRLSE L S TR E R,

ISR —~ Y EWN - SRR O 55

L B L ToETH)Y, 40
OEMEBEEIC X ARG, #EE

HelE A5 2 < B A~ & 5 T
AHERZD A7 T M T T
75 LHIMMIENIEL, Z2TH
MO RN A TbhTnwbsZ b %
RELTWD, 7075 MMk
WE SO ES FREEOR—< »
A - SVEERRL RS TIABEE T AR —~ v Ml
AHEM L, MEMROBEEOMSIEA LG,
Lo Ladts, RBEERETIEBE M TR
ZRIAVV—aEGELILEEFNRT, MK
V23 - 7o A oo AL L A A
THEATRE S5 72, TUNEL B o#
REA R HEREOMBEICOMT AL H1lkb L
EzON5., FEMBOEMELE~D M5,
BONMED TG & M LT A 78 YR O &
BEOLAICL-T, BHIZHEBETLZOTH
5.

nuclei

MR ADIIHIN, B R R 2R LT
VRV R IR, BRI OB
A2 I IS, AR RRER IS LT 72
WIS AT ICICIKE S A, A B, KIFsEo—ERiZ
NIGEH A% 7T Y = 7 MR (10-807) 3 & O°H
ARASE IR L [T 0 K2R R B N B A U R A B OK
PR TR AR - G2, 19974ENE) @B T ATl
i



ib)

3)

4)

5)

10)

11)

M ES AT AR EOMEICET L 7 R b — 2 AMilaoi 163

X [

Rugh R : The Mouse. 2 nd ed, New York, Oxford University Press. 1990, pp 276 — 281

Brenner BM @ The Kidney, vol 1, 5thed, Philadelphia, WB Saunders. 1996, pp 72— 98

B EEBLUHE <o AERIZB T 2 HREOHSY WS - IR E A 7o VBRSO ME L
O -, JIIESEE 24 1715, 1998

HEREEN ey APNAETFERCBIIZHNEOREE TH - A - EFRMSEES -, JIIRESE 24
141-148, 1998

Koseki C, Herzlinger D, Al-Awqati Q : Apoptosis in metanephric development. J Cell Biol 119 : 1327 — 1333,
1992

Koseki C : Cell death programmed in uninduced metanephric mesenchymal cells. Pediatric Nephrol 7 ! 609 - 611,
1993

Sven-Olof Birgitta, Urban, Bernhard . Experimental depletion of different renal interstitial cell populations, Am J Med
Sci 295! 252-257, 1888

Kevin V, Wilhelm . Anatomy of the renal interstitium. Kid Int 39 : 370— 381, 1991

Birgitta, Sven-Olof : Postnatal development of the interstitial tissue of the rat kidney. Anat Embryol 182 @ 307 — 317,
1990

Kerr JF, Wyllie AH, Currie AR : Apoptosis . A basic biological phenomenon with wideranging implications in tissue
kinetics. BrJ Cancer 26 . 239—257, 1972

Majno G, Joris I © Apoptosis, oncosis, and necrosis. I An overview of cell death. Am J Pathol 146 I 3—15, 1995



