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The Morphological Study for the Granules of the Juxtaglomerular Granular
Cells of the Normal and Adrenalectomized Mice
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Table 1. Changes of juxtaglomerular granular indxe, granular cell indxe,

and granular cell type in

normal and adrenalectomized mice, following the injection of cobalt nitrate

Time after No ' Granular cell type***

Group cobalt nit. A JGI* GCI*=
injection of mice Type 1 Type 2 Type 3
Normal control — 5 34.441.63 20.8-+1.33 10.4+0.84 8.8+0.75 1.640.49
30 5 28.6--2.25 20.6+1.02 13.4+1.02 6.810.75 0.440.49
60 5 26.81+3.37 19.4+1.02 14.0x1.41 5.0-t1.41 0.410.49
120 5 25.6x1.02 19.01£1.41 15.4+1.50 2.8+0.75 0.8+0.40

Adrenalectomized

iwk-survived — 5 58.945.71 24.8+1.17 6.63-1.02 9.8+0.75 8.440.49
30 5 37.6+4.09 21.041.41 9.8%1.51 8.8+2.32 2.6+1.02
60 5 30.0+2.61 20.641.02 14.441.02 5.2+1.45 1.0+0.63
120 5 25.242.04 19.84-1.51 16.2--1.33  2.440.49  0.8%0.75
2wk-survived - 5 106.8+3.42  31.4+1.02 0.4+0.49  9.2+1.13 21.8%+1.17
30 5 74.016.23 29.241.12 8.4+1.36 9.6+1.02 11.4+1.20
60 5 56.2+3.50 26.6+1.02 11.0+0.63 8.6+0.80 7.011.41
120 5 37.8%+5.13  21.8%1.17 10.2+0.40 10.2+1.47 1.6+0.83
4wk-survived -— 4 102.8+3.90  32.3%+1.48 0.3+0.44  9.3*10.9 22.81+0.83
30 4 74.5+3.64 29.3-+1.64 8.0F+1.58 9.8+0.83 11.840.83
60 5 53.24+4.42 26.2+1.61 10.9040.63 7.8x0.75 8.44:0.02
120 5 40.8+1.62 22.5+1.12 9.3+0.54 10.5%1.50 2.51+0.71

* Juxtaglomerular granular index (JGI): weighted counis of granulation of the cell appeared in 100
well sectioned glomeruli (Type 1xX]1--Type 2% 2+ Type 3x4).
#+ Juxtaglomarular granular cell indzx(GTI): numbars of giamerali with juxtaglomzrular apparatus in

one hundred well sectioned glomeruli

#+% Typs 1: juxtaglomerular granular cell with small amount of granules
Type 2: juxtaglomerular grapular cell with medium amount of granules
Type 3: juxtaglomerular granular cell with large amount of granules

EREEe) Egiuct FiEs) mmstT Ui onl FER
JRE £ SAle] WHe] 21.8% Kiiselglieh. of ITBHE
o cobalt nitrate Ftsl=d Ephgel &iEel whzh GCI:
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sk glel=h. Cobalt nitrate f¥iiel = E¢ i
o] Kbl 2 1Me] Hrimetz & 3ol MAstalad
& gflel WiEe BERIL. RIFHELR 4
A= GOl 2 JGL =5 28/ R o] 1% BIREF
Rl giwsl Hmelg-es Bgstdoed (GCI=32.3
IGI=103.8), HEiie & Mol MBiE #itk 28 L rEs
whAkZAl 2 8 3Fe] wgko] RIfEs cobalt nitrated:
PR & RSEEEAS ok AR GCT 2 JGIo) HUE
T @mAE ez glgler (GCI=29.3, 26.2, 22.5:
JGI= 74.5, 59.2, 40.8) FiiiAYRe) £Firh 5 189
W He] e oheb whinste e 28 3%4 B

Be WMLk

% =

Biava et al. (1966b}-2 #IRE R AIRS Fimig
I 3Moz Eiakgch H BME BEMAEe i
o 7 Golgitsel JER WS Golgifs A4 BRES
o B We 500 THE 800mpse) sy T BB i
o]z Hiifge Ry AFHY Ere 3E RS 4EE S
LT 9 BIEE 0.82 THFE 1202 [EF RS 9
EW o) oh. £ 7 B o}
—EEted B e LRMEi T BN BliHoz
25 gie] TR Roz Wrdn Yrek. AEHR
Al RS amskd 0T ] MEES BRE oY
Golgi® Lifel 4 R#ETY BT &EHM] H5

Bk =T 28
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Fig. 1: Changes of juxtaglomerular granular index in
normal and adrenalectomized mice, following
cobalt nitrate injection
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Fig.2: Changes of juxtaglomerular granular cell index and cell type in normal and adrenalec—
tomized mice, following cobalt nitrate injection
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ko] Bmg-L Newmark et al. (1959), Tobian et al.,
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RE gl 0 ERHBER G 344004 # 2
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o™ GCl= EHHEE 2086414 ARBHY 314 o
32.30 = #Ematsich o= H&d JGIY |z &
REFE LAY BAETET &3 EET BHEBES o
E ERY 4WBfe s 5 38 FWEWRe B

— 352 —



7} EolAal RSt GCIY #{mi= #MeEnERES
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ABSTRACT

The morphological study for the granules
of the juxtaglomerular granular cells of
the normal and adrenalectomized mice

Sung Chun Hwang, M.D., Sang Ho Baik, M.D.
and Bong-jin Rha, M.D.

Department of Anatomy, College of Medicine,
Seoul National University, Seoul, Korea

The juxtaglomerular granular cells of the mice
were investigated by electron microscopy and light
microscopy with the aim elucidating the morpho-
logical characteristics of the granules and the
juxtaglomerular granular index (JGI) and granular
cell index (CGCI) were calculated under the various
experimental conditions, They were normal control
and one, two, and four week-survived animals after
Some of the each group of the
animals were injected cobalt nitrate subcutaneously,
and sacrificed at thirty, sixty, and one hundred

adrenalectomy.

and twenty minutes after the injection.

For the ultrastructural study, under the anesthesia
of Nembutal the kidney was fixed by perfusion
method with 2.3% glutaraldehyde in 45mM cacody-
late buffer following prerinsing with heparinated
0.1% Ringer-lidocaine solution. After the removal
of the tissue, it was postfixed in 0.1% osmium
tetroxide in 45mM cacodylate buffer by immersion.
For the histological study the tissue was fixed in
Zenker-formol solution, and stained by Wilson's
method.

The results observed were as follows:

1. Large and round or oval granules, calssified as
fully matured type III granules, were found in
the cytoplasm of the juxtaglomerular granular
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cells in both the control and experimental
groups.

Amorphous large granules that mean the coales—
cence of the granules were usuglly found in
two and four week-survived animals
bilateral adrenalectomy.

after

. One of the juxtaglomerular cells in adrenalecto~

mized animal showed markedly distended rough
surfaced endoplasmic reticulum.

. Both of the granular cell and juxtaglomerular

granular indices were iecreased after adrenalec—
tomy, and the injection of cobalt nitrate decreased

* them.

. Dunihue,

The frequently appearing cell type was type 1
in normal control. In adrenalectomized condition,
however, type 3-cells appeared more frequently.
By the injection of cobalt nitrate to adrenalect-
omized animals type 3-cells were replaced by
type 1-celis.
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8 Type 1-juxtaglomerular granular cells with a few, fine granules in their cytoplasm.

Zenker-formol fixed. Wilson’s stain. X1, 000.

. Type 2-juxtaglomerular granular cells with fairly abundant fine granules in their cyto-

plasm. Zenker-formol fixed. Wilson’s stain. X1, 000.

. Type 3-juxtaglomerular cells with a number of and coalesced, larger granules in their

cytoplasm. Zenker-formol fixed. Wilson's stain. X1, 000.

Low power electron micrograph of normal juxtaglomerular granular cells in an afferent
arteriolar wall. Electron dense, round and oval secretory granules(GR) and well develo-
ped rough surfaced endoplasmic reticulum(RE) and a few of mitochondria(M)} between
them. MF, myofilaments; CE, capillary endothelium. 2.3% glutaraldehyde and osmium
tetroxide in 45mM cacodylate buffer fixed. Uranyl acetate and lead citrate stain. X5, 000.

. Low power electron micrograph of the juxtaglomerular granular cells of two week-

survived mouse after adrenalectomy. Amorphouse large granules(GR) and well deve-
loped rough surfaced endoplasmic reticulum(RE) fill the cytoplasm. BM, basement
membrane; M, mitochondrion; N, nucleus. 2.3% glutaraldehyde and osmium tetroxide
in 45 mM cacodylate buffer fixed. Uranyl acetate and lead citrate stain. X5, 000.

. The juxtaglomerular granular cell of two week-survived mouse after adrenalectomy

shows type II granule(PG) containing rhomboid dense materials right above the Golgi
complex (GO). GR, Secretory granule; RE, rough surfaced endoplasmic reticulum; M,
mitochondrion. 2.3% glutaraldehyde and osmium tetroxide in 45 mM cacodylate buffer
fixed. Uranyl acetate and lead citrate stain. X10, 000.

. Low power electron micrograph of two juxtaglomerular granular cells of two week-

survived mouse after adrenalectomy. The upper one shows markedly distended rough
surfaced endoplasmic reticulum(REa) with electron dense material, while the lower one
has many secretory granules(GR) between which the cytoplasm is filled with well deve-
loped rough surfaced endoplasmic reticulum (REb) and mitochondria(M). A part of
the distal tubule(DT) with many basal infoldings and mitochondria(M) in the right.
N. nucleus. 2.3% glutaraldehyde and osmium tetroxide in 45 mM cacodylate buffer
fixed, Uranyl acetate and lead citrate staid, X5, 000,
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