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A DV T I, B BB -TGC ORESTEES RIA REREIL 7o BERRI, ME7 V7 F =
#$3.0 mg/dl BLEOBTLE (105 & 3.0 mg/dl REOBREE (67 F) 1w TREF L. BRED S
BRI AT O —VEREREETAHITI, 1L Bl 76 (64%) 12 B> T ADP @ ETTHE 2 T 723, collagen
55 ristocetin I7 & 2MBERBRTIL, SHEEEREDEp 0%, M F-TG DV TE, BREOS B, 4
70— VRS RT3 RO, BRLBCHMEER LA, I PF-4i2o0uTiE, 2O &5 %80
BZ/» s hie»ot:, iz g-TG & ADP BE ey — v rORICVEEAEBRAED sk o,
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Platelet Factor 4, Glomerulonephritis.
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A Study of Platelet Aggregation and Platelet Releasing Substances in Evaluating
Pathophysiologic States of Glomerular Disease. Toru Kita, Department of Internal
Medicine (1), (Director: Prof. R. Takeda), School of Medicine, Kanazawa University.
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ARETIE, REREB R8T 2R 4-TG OBIEE
iz, IM/VBEESERER, M B-TG, & & iz PF-4 &
EOBBRBEEMZ TRELLOTHRET 3,

HERE & UFHE

I.x% ®

BERASE (ITEERLE, Bi284, i
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BV 7 F=rEN3.0mg/dl LD 1062 B A%
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1. M/MREESERE

EFFE (2560, BEE d6F) 2onwT, —EiH
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&0, ERCEE5.0ml &3 &5 WML 72, i
B 1B LIN I BE3R D & £F1c T, platelet rich
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8 DP-247 B /MREEEF I CPPPOEBEE »

100% & U T, BEEFRMERMEEO R F L0 iR
21To0:, BEFEWE L LT, ADP(Sigma #H#),
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EAY, 3 uM, 5ug/ml, 1.5mg/ml L3 k5 WCHE
LCHERL 7.
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Fig.1. The classification of ADP induced aggre-
gation curves in the present study.
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Fig.2. The standard curve of platelet aggregation
induced by collagen, where M% indicates the
maximum value of aggregation.
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BEX (%) £2b-7T, ZORREER (M) &L
(E12).

Ristocetin ¥Eic DV T, HODFEITHEY,
ristocetin ¥ O KIEHEE (HEHKRO RRBIZE
T ? tangent/A%transmission/min THRIHE L 7z (K
3).

2. I4 8-TG ORE

ERE 56D, BREE 5140, BTF2H Q04D
iz2w T, EDTA 8 & Uf theophylline A h DEHR
BE%, HoorLo AL TEE, SRONEKREL
DERIMAEEZRWRWT, 21 7F— VRt 77 2 F v
) yIIRTTAPHIC 2.5 ml ik, EH i BE
OFREBE R L CHEREM L 2k L, Btk 30 2
~2 B Oz, 1500 G, 30 HMER (2~4°C) TED
L, Z0OEHE0pl 275 AF v 7 By MMTTHEE
L, fIE & T—20°Cie THIEREF L 2. JIER, 8-TG
radioimmunoassay kit (Radiochemical Centre %)
ZRVT, kit OERAEKRELC T,

3. M PF-4 OHlE

EEEE (1841), BB 344D, BR2 104D
KoWwT, LEomf 4-TGHER & L THRIRL 124
KD —E 2 owT, PF-4 radioimmunoassay kit

(Abbot ##) ®FAWT, kit D FEZE-> THEL
7z,

4. R p-TG DHIE

A-TG radioimmunoassay kit (Radiochemical
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A% transmission/min
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Fig.3. The standard curve of platelet aggregation
induced by ristocetin, where A% transmission/
min indicates the initial velocity of platelet
aggregation.
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B, ROLIRAEERRLE. 1) &9 2%V~
m# (GIBCO+#&) #&1%r, 0.5mol.) ¥BREEFK

(pH7.4) T, *v FOHME, BLSI-4-TG
, TNFNAGEB LIV I0FBCHERU . 2088 g
-TG %, 16% 7 ~MiF 2 & LREBERTHERL, 0~10
ng/ml 2RETZ2DOREFH L Lz, 2) KRig,
HIERE % 175 BHT, incubation ¥ 2 X5 v 7 &
L, incubation B¥fH7% & bR DBICE L7z, E1 A
Ty T, RELBEELTCOul & 2 RE
L, 37°C 2 B incubate, %2 A7 v 7 Tid, &
I-8-TG 200 pl 2i0%, FEi 37°Ciz T 4 K¥f# incuba-
tion L7z, 3) RATO®RER, kit DFECH -7, A
B 3.27Tmol M7 > =T AW S00 ]l 2I0Z, ER
2T, 1500 G, 15 43fhE LR, T0O LER2BT, Wi
WAOHEHEEE v~ A7 F — I THEL 2.

ZOFEEE TEYNIE9.08+7.99%, HlERMRE
6.8% DEEHMNE >N, R A-TGEEH 1~10ng/ml]
DEHETI, 4ITRT & I RERED H L HMERE
3 2B T E T2, HIRRIZ, FiE% spot urine % HREL
L, HIEET—20CIle B RELL.

R B-TG 0#lEE, EFFEGLF), BREEGTH),
BT (104) 2w Tiiolk,

5. IR PF-4 0filE

R PF-4 OFIEIZDWTH, Ao PF-4 fIE
kit 2V THIER 2 RET L T2, FIEEIMER
EiEhL, BRETRERENESNLr>OTE
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Fig. 4. The standard curve for urinary 8-thrombo-
globulin (8-TG) by radioimmunoassay.
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6. R FDP O #IE

BRBIZOWVT, R A-TG HE AW FE—RED
—ER6LED 2B S» CIEEL, RFDP AOZER &
L, BIBIRZ 7 v 7 ABERGWE L, FDPL 7
MU CGRERSESR) 28y, FEReZO 2.5, 515,
E2s 20 FBMERLZREAY, SRELS
Fy 7 ARER 2HMENL, BEOFEIC I DEE
2L,

7. REAEOHE

BREOHRT, REJELIEFO—ER (456
DN, 4 BERICDEANT » AL F LB TER
L, RA-TGWiEHE L5 HEOFEER & o7,

8. Rps7u7ur7)roflE

BRBIZOWT, R A-TGCHE AV A—RED
—&8 (484) %, HorUHFHL, 1HRAEOKEL
FPUDULIWKTRPH 2 7.0 LEICHHBIL, fAlexT
FIKERERTE L 72, #5813 radioimmunoassay 2 & %
/<4 2787 A (Pharmacia #) 2 AW, kit DE
BT o7,

. HEEHAIE

Student @ unpaired“t”test ¥ 7zid, X?-test iz &k b
HEETEIRE 21TV, p<0.05 #FEZE L L THEL
7. WIE(ER, FHELIERERFEE (SD) T, iEE
@Y, FEL2SD TELT Z ERERI L L.

B ##

1. M/VEESRSEEES & URBNIERHYE (8
-TG, PF-4) =2 T e
1. m/MRESREICDWT

BREEA 70— EEREZETSZH0D (NSE)3H
#l, BLUA7 o—CEEHE*EZHVH 0 (mon-NS
BE) 11 Ghe 3y, EHEE (2560 ExftbLzass, Mm
IMREEERBE R IRETL 72,

£113, 7 ADPEEHRICOWT, 89— 3
LR ERT.

FEER Q5H) T, TBEBRLHL 64%, LTIV
) 24%, VEL12%DIET, II, MEX 0% TH -7,
IR LT, non-NS BETIZ, VA 42.8%, TTH
22.8% LML (p<0.05), —F I B 34.2% & B
THEMB RSN, NSEETE, VERGB%EZD
B —EERL 2D (p<0.05), IEIZI%ELEL
S (p<0.01) LT, TSR L NEL
T, FEMEEER M/ MURE R RT VERS D,
BRIZNSHTR—-BIoEE»FHL 2D, A¥HC
BUTVEONRY -V RTHER -T2,

Wiz, collagen BERFORAREEER (ME) oL
T, ELOREERRS5 TRT. EEBE546)), non
-NS# (3540), NS (114) O MELSD I, *
nZ2h80.0+7.2%, 79.2+10.7%, ¥ &£ U 78.3+%
19.3% 20, SEMCEROEZERTED s o Tz,

61, restocetin BEIZDOWTHRE L EETH
5, IEHBE (214, NSE (841), non-NSH (32
F) ORGHEEDFHESDE, #hFh, 83.3+
25.7%/min, 85.0+30.9%/min, ¥ & F85.5+
15.3%/min TH D, IHEHEROEZ L, o7z,

2. M4 B-TG ¥ & (M8 PF-4 120\ T

T, EEEE (254]), BAEEDS 5 non-NS F¥

(40 1), NSE (114) BLUBERLE 104) «©

Table 1. Distribution of platelet aggregation curves induced by ADP in normal controls

and glomerulonephritis (GN) patients.

ADP aggregation

pattern I u I Vv \
Controls
No. 25 16 0 0 6 3
% 100 64 0 0 24 12
GN patients without
nephrotic syndrome
No. 35 12* 8* 0 0 15*
% 100 34.2 22.8 0 0 42.8
GN patients with nephrotic
syndrome
No. 11 1* 1 2 0 7
% 100 9 9 18 0 63

* p<0.01; * p<0.05.
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DWLTHT o 1z, M4 8-TG DHIERR % 7T, EFH,
non-NS B, NS BB £#EOMEE 4-TG OFH+SD
i, #H#F4 26.9112.7ng/ml, 30.5+19.9 ng/ml,
38.9+2.1ng/ml B LU 66.7+17.6 ng/ml TH -7z,
THEBE non-NS OB, BELXEZERZD 51k
D olebs, EREEN NSEETIE, p<0.05, EEENE
LTI, p<0.01, NSEEE A2 TH, p<0.01
T, TNETNRETEELBEIRED S,
X8k, EFE (184, BRE 44) BLUE
e (104]) oms PF-4 DRIERRTHS, BR

Controls
n:25

N T
.._+_|

GN patients NS

Non-nephrotic ® . . !‘gi- o
n:35 $

—

1
z
)

cofres o L
: .I. .

Nephrotic o
n:11

50 100%
Collagen aggregation {Maximum value)
Fig.5. The Maximum values of collagen platelet
aggregation in controls and GN patients. The
mean valuestSD are shown. NS denotes not
significant.

Controls o g oo o ceses Ygep —
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GN patients l

Non-nephrotic . -—-,-".o-l —ns
n:32

NS

Nephrotic ° g o e & o~
n8

— T
0 50 100
ggregation ( 8%tr ission;min)

Fig. 6. The values of initial velocity of ristocetin
platelet aggregation in controls and GN patients.
The mean values®SD are also shown.

#0055 non-NS iz @[T, NSIOoTHRRLL, F
B, BAE, BT PF-4OTHELESD W, %
HZ45.80+2.02ng/ml, 7.74+7.21ng/ml & & 1
8.0+5.43ng/ml TH H, M PF-4 L TH, t K
FioL D SHMCEBECEERED sz,

3. ADPEE L 4-TGww>w»T (K9)

ADP EEDEE Ny — > LI -TG £ DMK
D%, RRCRMUZHEIC O SWELEREL 2 2F
REED NS B (64, BIPOHITHRR) HLUnon
-NSEE(L0 6, X9 @FITRR)IZDLTIRETL 72,

ADP BETTEXTE T 1V, VEOSREMEEZET
ZEFIBNT, WTFRAOBICELTHLAFL LM
% 4-TCOBEBENRED SN B LB T, mEEII
—EDEENED sk o,

DA E /R EEEERE, mAETh o f/NMEEREE (8
-TG, PF-)IZOWTOME# o5 1 1) ADP
GEOBEHGO ALY, BRI, BICNS

Controls m o o000
n:25 PO
NS
GN patients J
Non-nephrotic e 090 o °
P<0.01
n:40 [t summenl
p<00g
Nephrotic g ope0e © L] J -
nti et |
P<0.01
CRF patients o o o ooo ——-l
n:10 | .
o T
0 50 100

Plasma 8-TG (ng ml)
Fig.7. The plasma B-TG levels in controls, GN
patients and chronic renal failure (CRF) patients.
The mean values+SD are also shown.
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e
o ]
GN patients m%w . ° %Ns
n:34 v | -
NS
C RF patients | ofes o 00 D)
n:10 ‘

0 50
Plasma PF.4 (ng/ml}

Fig. 8. The plasma platelet factor 4 (PF-4) levels
in controls, GN patients and CRF patients. The
mean values* SD are also shown. O, GN patients
without nephrotic syndrome.
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HCESRRAEZ RE T 2EAMNRE S Wzh, colla-
gen EEEE, ristocetin BESE T, Z OREAMEMIZEE S »
T3 d o712, 2) invive DIV/MREEDIE L T,
M4 B-TG, PF-4 #METL R CIE, NSEB LU
BALT B-TGC OFEEHLNED S 728, PF-4 Tl
En@o ool 3) ADPEESEDEERGR/ S
y—rofEE, M L-TG » OREE R L 7208, —
EDMHBEIIZFED S e m oz,
VLEDRREEE, KRB 2w T o/ MEEE - B %
T2 OnDBEOMIZIE, HTFLL—BLLER
DEDOSNBERRSEWI L, o TEENICEH
RIEEE, ESNRETALERLRET2H0LE
BEL 7=,
I, R B-TG 2>\ T

ADP platelet aggregation pattern

0 100
Plasma 8-TG {ng mi})

Fig.9. Relationship between plasma S-TG levels
and ADP platelet aggregation patterns. O, GN
patients with nephrotic syndrome; ®, GN
patients without nephrotic syndrome.

GN patients
5.Cr<3.0mg di

Plasma 8-TG  (ng ml)

5
Urinary 8-TG  (ng.mi)

Fig.10. Relationship between urinary 8-TG and
plasma 8-TG in GN patients. The shaded area
indicates the 95% confidence limits for the two
titers in normal controls. O, GN patientr with
nephrotic syndrome; @, GN patients without
nephrotic-syndrome.

1. R B-TG LM% 8-TG

BB GOF), BIUBTEE Q0F) 20T,
57, FREICRIEL 2R B-TG £ M4 4-TG L O
AR EMET L /2,

B 10 iz, BREZBIIZR S-TG LM¥ 5-TG &
DEFRERT, WHRHERTHEE WSS, RB
-TG B & UM 4-TG OIEHS, (EEBEOFHE+2
SD) #/~ L, 72 OFMNX NS#, eFlid non-NS %
TF. 50 BUth 36 41 (72%) T, B-TGC Oln#fs &L
RPBEEED, TR L EFRBEAICH 7223, 361(6 %)
TiMEs LR 4-TCOREME, 16 (2%) O&Mm
®A-TCUEMTRA-TCREEBTH-12, —F
M A-TGCHAIEERNICH IS TR B-TGO
E{EA 1L (22%) ER® & Ml HEKEL,

Wiz, BREE BWTHEBR 6-TG LI 8-TG
DEEFZE A EEEZE 1L WRT. BRLTRBA LD
FEFIT, M8 4-TGHEL, R A-TG HBEELT
FHEESED Sht,

ZOFERE, MBI VFF=rs3.0mg/dl AL
T & 3 RERITIE, EERIR 4-TG 0P~
B, TOBRELTRBPADORESR 2 THEN 2T
ELZZWHDLHEMEENS, #-C, UEDRS
TG BT 2T, 20 &5 REFEBRAL, I
BI/LV7F=23.0mg/dl LITOBLIZR> TR
DB LT B,

2. RB-TG EBLEDKE (K 12)

RERABRBEIEEREBG LD, MOEL, B
FEMZAL (slight~mild, moderate~advanced), F&
AL, MEEREEEZEL, RMERERET R, SEET
HBRCHEL . FHEEE G46) B 2R E-TG
DFEHE+SD 13, 0.86+0.39 ng/ml TH 70T, E

100
£ .
2 CRF patients *
© . s.Crzaomgal] ¢
Q
L]

©
s 50 L]
8 .
o

o T————— T —— T

5 10 15
Urinary 8.7G (ng/ml)

Fig.11. Relationship between urinary g-TG and
plasma A-TG in CRF patients. The shaded area
indicates the 95% confidence limits for the two
titers in normal controls.
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HREEDOFH+2SD (L.6ng/ml) ®IE% ERE L LT,
B 12 T, TOEEBEMRTRL, EL&RUCE
F % OFMZ NS 2%, @FHlii non-NSE%2RT.

WAOEBOR -TG I, 11HH 1 HADOASER
LR ETH L, WEEBRTIE, £91/3 DERL
ERERUETH- L, BERROERREDOTE
RHORE, RA-TGEV LW HIEAIZHE S TikZ
, HEWEEOHRELET 2EFOPIS, »ih
OEEx*ET2EMANA KL, BEEBLTIZ 12
B 7HIS, ERBRICH-oT. —HEEREETL
T, AR TRTHIEEEZEL 2, BEBRICBL

Controls

Minor Lesion

Slight- Mild

Proliferative G.N N

Mod- Adv. o 2

Membranous
Nephropathy

Membrano -
proliferative G.N. R

Acute Post-
streptococal GN.

ue
s

RPGN

. <

0 2 4 6 8 10
Urinary B-TG (ng ml)

Fig.12. Urinary 8-TG concentrations in patients
with various forms of glomerulonephritis. The
shaded area indicates normal range. O, GN
patients with nephrotic syndrome; @, GN
patients without nephrotic syndrome.

Urinary FDP {ug/mi)

1 2 3 4 5 L3 "l é 5 IIO
Urinary 87G  (ng/mi}
Fig. 13. Relationship between urinary 8-TG con-
centrations and urinary FDP levels. The shaded

area indicates normal range for the two titers.
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13 1%, R A-TG DRIZER & RIRFIZERE L 12 R
$hHzD &, RFDP 2HIE L, MEORFEERE LK
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10T, RA-TG L EbiZ, 2OEFHHEZHRIZ X
NiRT,

R 5-TG, R FDP XU O RE & {EiL, 64 i 5 @ic
& o7, R FDP BIEREHELAT T, Ik 8-TG »1IEE
SE 2B 2 DEFNE, 64 Fld 1341, MR 8-TG 8
FEHREHEIZH 25, R FDP BNIEREHH %2 5 EH
i, 64 Bl 8 FlzFBD 7.

4. BRB-TG LEREHR (K 14)

HEMEALADOR TR S-TCHEELET 2 EHD
—, EESEEERO—BLE LT, &7 o—¥ER
BEETZLOMHY, LEOKED, RECHMRY
IS IR Z L O Y »2RET 2 HWT,
REAE L OMOEE®REZ, r=0.1093 THHEE
AR T R A o T,

5. RA-TG R BpIZ7usua7yy (H15)

prrurza7) i, M FEATROEEEY
DEED—D L ENTWBEDT, R A-TG L OBER%
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Fig. 14. Relationship between g-TG and protein
in urine.
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Fig. 15. Relationship between 8-TG and 8,-micro-
globlin in urine.

et Uiz, ERIEE 15 o<, r=0.0978 THE
s FEBAREMRIZERD SR o 7z,

UERB-TCGRE DLW THRETLALERYE LD 2
£ 1) EEERE G44) To, RA-TG X 0.86%
0.39 ng/ml(FHESD) TH 70T, EELB% 1.6
ng/ml (F¥H+£2SD) L L7, 2) BTLE (S-Crz
3.0mg/d1 10 B) Tz, R 6-TG DBEMEnFTED stz
2, 4% B-TG bEERRLL, DT X, BHE
BT ISR ZMPAD -TGIFEIz &L, R
iR e EZ 5N, 3) BRE (S-Cr<3.0 mg/dl,
50 §) Tz, 21.5%DEFIZIBT, M 4-TG FIE
BRI H 7243, R B-TG OE@EHBERD iz, 4)
BAEREBER L OBBETIE, BEEEEEL, B
BHREEB AL LT, RA-TCOBENSEEEA
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Fig.16. The clinical course and serial changes of urinary 8-TG and FDP titers in case T K., a 43
-year-old female patients with nephrotic syndrome (proliferative glomerulonephritis, mild).
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Abstract

To examine the role of platelet in glomerulonephritis (GN), the author tested platelet aggre-
gation, plasma levels of f-thromboglobulin (8-TG) and platelet factor 4 (PF-4) and urinary
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BTG concentrations in patients with various GN and normal controls. Platelet aggregation
induced by ADP, collagen or ristocetin was tested by a standard method using an aggregometer.
Plasma levels of TG and PF-4 were assayed by RIA. Urinary BTG concentration was assayed
by RIA with a special modification to detect the low concentration in urine. Patients were
divided into two groups; 67 patients with various forms of GN (GN patients) whose serum
creatinine levels were under 3 mg/dl, and 10 patients with chronic renal failure (CRF patients)
whose serum creatinine levels were over 3 mg/dl. ADP-aggregation was increased in 7 (64%) of
11 patients with nephrotic syndrome. However, such increased aggregation was not observed
when the aggregation test was performed using collagen or ristocetin, Plasma levels of 3-TG were
high in some patients with nephrotic syndrome and CRF, while no difference was found in PF-4
plasma levels. No significant correlation was shown between plasma $-TG levels and ADP-aggre-
gation patterns. The urinary §-TG level was high in almost all CRF patients, in whom plasma
B-TG level was high probably owing to non-specific renal retension. A high concentration of
urinaty BTG was observed in approximately 30% of GN patients, although their plasma BTG
levels were almost normal. These findings were shown in almost all cases of membranoprolifer-
ative and crecentic GN, but only in a few cases of minor-lesion and membranous GN. No signifi-
cant correlation was found between urinary BTG concentrations and urinary levels of FDP,
protein or f,-microglobulin. A longitudinal study in GN patients indicated that changes in
urinary BTG levels might reflect the pathophysiologic states of GN and effect of therapy. In
conclusion, urinary TG may be a more useful marker than previously used parameters related
to platelet function in evaluating the activity of GN and effect of therapy, provided patients have
not elevated levels of the serum creatinine.




