(24) ZEEEE, (J. Nara Med. Ass.) 44, 24~29, 1993
TI/XT7VEY RBIEICEBIT S ERERKEB LU
MR R far B D 224

RERIRERENER

Exx F M LT B F
% BRI BRI R B
B %M OB BB ok B A
% BB B R R
woR B OE

STUDY OF GLOMERULAR AND PLATELET ANINOIC SITES IN
' AMINONUCLEOSIDE NEPHROSIS

Hmekazu KAMITSUJI and TAkasHr YAMASHITA
Department of Pediatrics, Nara Prefectural Nara Hospital
MiTsurRU NAKAJIMA, Kaoru OKAJIMA and TAkeEsHI MATSUNAGA
Department of Pediatrics, Nara Medical University
SHINGO KAWAHARA
Department of Legal Medicine, Nara Medical University
Received January 29, 1993

Summary : In aminonucleoside nephrosis (AN), which can be regarded as an experi-
mental model of minimal change nephrotic syndrome (MCNS), ultrastructural alteration of
glomerular anionic sites were studied using polyetyleneimine (PEID) as a cationic probe, and
correlated with the change of platelet membrane negative charge. In control rats, PEI was
seen in epithelial cell surface and in both lamina rara externa and lamina rara interna. On
the other hand, AN rats, showed a loss of polyanion on the epithelial surface associated with
foot process fusion and a reduction of anionic sites within glomerular basement membrane.
The degree of anionic sites correlated with proteinuria. The negative charge of pletelet
membrane also decreased in AN rats and correlated with a loss of glomerular anionic sites.
However, there was no remarkable change in platelet morphological findings on electron
microscopy. These findings may provide useful information on platelet function in pediatric
MCNS.
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1. EBRETA

4% 1 » Ao Sprague-Dawley rat(i, &E 180-
220)% A\ 7. AN BEFE X puromycin aminonu-
cleoside # 1.5mg/100 g L FH&E 7 HIEE B &K EIL 15
H B HRR, #®iik L OBHEBEEER L. akXRe
LT4&R0.2ml #F FHELE.

2. GBM E#MiBEOBE

GBM @ & # fif B 1% cationic probe & L T
polyethyleneimine (PED % i\~ Schurer & D 501 #
CBBHRICTHRE L.

B R % 0.5 9% PEI(Polyscience #: USA) & ¥ 1
30 g SE, X\ T 0.1 Mcacodylate buffer © 30 -
e, 2% OsOCCHEE L. BiK, QEZTVEEHY
A% fE¥, uranyl acetate ¥ X ("lead citrate iz T4fa,

(25)

FHRIEFEC CHE L.

3. M/ E O#R

1) Alcian-Blue #5488

I/NMRIERE TR 513 cationic  probe & LT Alcian-
Blue8GX(AB) (Wako-Junyaku kk. Japan)#%f\,
Levin DFEINC X - 7. BEGH, SEEIRX ML 2
=R MK1:9 LEAL 800 rpm 15 HfEM, B 5
o i % o 8 (PRP)12 0.1 M EDTA jn PBS
(PH 6.0)% 1/10 0 2%k, B ot/ iz 0.1 M
EDTA 1 PBS(PH 7.4)ic.C 3 E¥%H, 1X105/ul ©
M/NRIREWR 2 fER Uiz, AB %¥ (100 pg/mD) & &8
B4 L 37C30 4 M incubate 3% ¥, LiEDABE %
ODsos iz THITE, 1 X 108 D M MR AHE L AB %
ElLt.

2) Cationized ferritin iz X % M/ MR BEEG

—3¥B rat @ Il /MFIZ 2\ T ik Cationized ferritin”ic
Iy BEE Cii/MUREHRIELZBEZE L. PRP0.5
ml % 1 % glutaraldehyde in 0.1 M PB(pH 7.4)30 ml
hn % 1R 4 Cie CRERE, 800 rpm 10 &-fEliEdt, T
% 0.01 M PBS(pH 7. )= T, HEI®L. R T
Cationized ferritin(Sigma # USA) ##K#EE 0.52 mg/

Fig. 1. Polyetyleneimine (PED stained electron microscopic findings of GBM

of the rat in Type I (A), Type II (B) and Type III (C).
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ml 2 72 % BRChn % 37°C30 4 [ incubate L7z, 0.1M
PBS io T8, 2% 0sO,E%E, LR white & TH#EL
EET T 2 ER, REEFRINEREC CHEL.

4. RPEHE

Ry — T THER LU RHRORPEREIT
pyrogallol red method®iz CHIE L 7.
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HEHEEIR T student’s t HRIC X D 1T 5 e,
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1. GBM o anionic sites D%k

GBM o anionic sites DE % PEI DWW EGHR X v 8
1, z0RBREY 3BEMICoE L . 113 PEL 2 kil
Zm, GBM o lamina rara externa, lamina rara
interna WIEH S M3 % d o, I kEMAREREO
PEI oA R 5% 0. ik EEMEERE O PEL
RLEEEOBEEEEL, 52 GBM ® PEI D4 % 8
Laiad o & Li-(Fig. D.

Control rat 11 WSS IEED I TH o DK
LT AN rat Ci% 22 IGrR 7 E(31 26 28I, 9 PE(41 %)
P & BE 5 2372 GBM anionic sites DA 2358 b i i-
(Fig. 2).

2. GBM anionic sites & JFHEHE

JRZEH &% GBM anionic sites D475 & b Lokt
8, PEISAAMN T @ 6 itk L <o 7 ECiRPpED
EOBMILENNR DO, LrLI &I, &I
RAEEECEZIFRD S icd - 7o (Fig. 3).

3. M/MR IR R o ZEL

Control rat, AN rat D—3Biz->\ T cationized fer-
ritin % probe & L CI/MRIEBRMETE % BEG CHE
L7c#E®R, Control rat 3 PE-CUX ferritin 23/ MRIESEE
CEBBRINEWEOFELRL Tk, —7F, AN
rat FECTUL 5 e 3 P i/ MRIEZRTE © ferritin D H %k
DEZE I . L LBRBENEELIIRD bhinsys
7o (Fig. 4).

Alcian blue 8GX(AB)KEHEREIC X 5 M/ IR B 1o
® % Control rat13PE T 1%220~550ng/ 1 X10°
platelets (¥ 353.1 ng/1 X 10¢platelets) T H 5 D 1T 5
LT AN rat 16 P& CU% 60~310 ng/1 X 10¢ platelets(F
#9178.4/1X10° platelets)© AN rat FEicBAr7c AB &
BRI T 2D b i (Fig. 5).

4. GBN anionic sites & Mi/)MRIERE M7 E,

GBM anionic sites % PEl @%%;, M/ MEREHERE
% AB#EERBIC CHIE LT E OBFRE#E L. GBM
anionic sites DD DI TH -7 AN rat FEo M/

(M5 4)
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Fig. 2. Degree of anionic site reduction in GBM by
polyetyleneimine (PEI) in control rat and
aminonucleoside (AN) rat.
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Fig. 3. Relationship between wrinary protein and
degree of anionic site reduction in GBM by
polyetylenemine (PEI) in aminonucleoside
rat.
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Fig. 4. Cationized ferritin stained clectron microscopic findings of platelet in
control rat (A) and aminonucleoside (AN) rat (B).
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Fig. 5. Alcian blue bound to glomeruli in control rat
and aminonucleoside (AN) rat.

AB #46E13 60~200 ng/1x10° platelets T % DLt
LTI TIix100~420 ng/1x10° platelets © GBM
anionic sites AR /MRS R B K T 23589 &
hi-(Fig. 6).

% =

MCNS oEBgEFA L &% AN rat BE X rat 12
puromycin @ aminonucleoside (AN)#¥-5-1z & b FERL X
5, HBxixsE, BIESOHERELTTANIL.5mg/
100g 7 HEOEAHEE 2T VWREAMBEO -7 23R
bhn 15 A HICER, SRRk LMk, GBM OBHER
Ex PEIRBECCEENCHEE LREARE L HEL
fo. £ DFER, BRI SER oF & LEMRE, GBM
DRI ERD DI b DI REHE OB I RS
bhi. 2oz L AN rat ToOREAHE MCNS
kg, LRl okE=E< GBM anionic sites DA IC X
% charge barrier DFEICERET 5 Z L HREL T
7z.

SRERE 121X sialoglycoprotein = Heparan sulfate %
# 1 proteoglycan % DR & = FPEERN LS FEL
charge barrier #$ %. *'YSialoglycoprotein (%3
&L C ek < R 2R E E o MREA B 1
7 L kM D charge barrier ® %7z 53 GBM & @
NESEVRBARFCLBEET LI TV, L
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Fig. 6. Relationship between alcian blue to platelet
and degree of anionic site reduction in GBM
by polyethylenemine (PED.

proteoglycan (¥ GBM @ lamina rara interna %
lamina rara externa IZfF#E, GBM OB ESMICE 5
5. AN rat T2 AN 2 EFMRBEES L LoBR
& L C EEMaRmE © Sialoglycoprotein DA% & 7o
LEEMRREORMERD & &b REREE
GBM b 0##t % #2 = 3. 12X bzt Heparan sulfate
DELEHIE L GBM ORMEBRAICHBESTHWE &
N5, SEORER T ABE PEL O ~HERED
Z/bik GBM ey b EE MBI R <, 2 oME R
Bhht. O EIRAN X5 EFMEOEE KR
& LT GBM anionic sites DA 234 U % 6] e &R g2
LT e

Zh b AN rat I oW UM T E 2 AB f&
BE = cationized ferritin % probe & L= BEGICTHR
HUcHER, bRl GBM BERERD DV 0
i MURESR RO N R bl Lo LIMED
HRICEZ IR Db 5 .

IRV Glycoprotein 1, II, I X D EEF X h 528
F 41X Glycoprotein 1 T & b #13 Glycoprotein Ib i
MR O RE CEE A BE 251 Sh T 5.
Glycoprotein Ib & MW 17 7 D $% H T Glycocalycin
BERG CTRMANMTFD 64 %D 7 — VB % & 919

M (M55

LERNTWA, MR 7 —ABORIEREE R e
2% AN rat To Ift /MR MR O WA TR BRE DT
BLEEFTHLID ANRI B Y7 —ABOBEI N
BHEEL bR, '

MCNS i@\ T/ MUBETTEFFET 5 & L35k
FierlhHEIhTw5h, ZoREELLT D E7 L
73 VIEERER L fivMER 7 5 % F VIRIRBIRED,
2) MR B ORI T\ 5. HED
5 xMCNS B RO M/ AB &% Bl L
BHROhBREAROETRRIPEEEOHEL LD
CERPHEEFET S LA L. Zhiz MCNS
HEHTOLHNTERERERD 2R Lk CoER
MR ERYRETOFEYRET 5. MCNS It 8\~ CEF
T-V voBRkEEE FEO rat BEIREAK X D rat BB
R ERD & RRCREAOBERRbh B Z &0°
HMEIP MCNS TERT-V Vv ASBREEDO YV V7 2 H 1
vHRMEEBERFVPE)TH 5 & o RB>ORED
BERTW5.

£ ED AN rat wEF 5 AN 2320 T-Y v <3RSk
DY V7 xHh AV ERAROBERE TR EC M/IME DR
MHERASZELLHE 5 DENTIRRL. Ll AN
rat “C o I/ NI RS 4 fif R A 23 MCNS T o It /M
BEEWERT 5 L THY BRI v E5 L Ebhl.
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Rat7 3 7 227 v FEEAN) OEBMEREOE
b kB LM, GBM & & b /MR IRD T
WL,

1. AN rat CoOMRERGEMER B 13 R AZRE 5
b GBM O ~SEHE~ LKL, FORERFE
HE L FfTL T e

2. Alcian-blue 5 EIC TRITE L 7o M /NSRS M7 B
13 AN rat IZ 8\ TS 2 iid LABRER T ERD
LT LT e, L LIVIMERBICR T 13 7e s o 7o,

3. AN BHETO AN 1T X % I/ ME B R B A 1%
BRFOARRL T2 OTHY MCNS Tol/h
WHRE R MR T 5 LB B v B85 L Bbhi.
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