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Donaggio RG12 A —izfic AW os N TE 72,
i, ZORGOBEWEICOWTIE, KFY,
BHAY Lic k> THEBICREIEN, ZnHaK
#R4313 @1-Acidglycoprotein (@1-AG), Q2-HS-
glycoprotein (@2-HS) TH 5 Z L R ENT
V3,

L# L, Poortmans>® |[3EBIERFICIT,
Triptophan-rich prealbumin, Albumin (Alb),

a1-AG, a1-Antitrypsin(Qi-AT ), ai1-Antichymo-
trypsin(@1-X ), 02-Zn-binding-glycoprotein (Zn-

Q2), Ceruloplasmin, Haptoglobin, Transfer-
rin(TE), IgG, IgA Hha bbb L, HE
LT3,

72, PESY ZRPICHBLT 5 &A% Disc
BERKEEKICE D FET S L, REAICT T
Albumin fIic BEEH %2 A L&, REZRICIIMNHEER
BExL T, RSB0 Alb, a1, Q2 B-glo-
bulin fiz, Tf ¥ L ¥ Y-Globulin in&EHH A &
HoEnlzEHREL T3,

Ll ko Z & #5Z#(2 Double Diffusion Test,

Single Radial Immuno Diffusion Test, Immu-

no Electro Phoresis Test if tfiz, SDS-Pol-
yacrylamidegel-electrophoresis &ic & 1), &
kRS & U Donaggio RIGHIEWEIC
DWTERF T L~ 72,
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—%, hiELIBEOMEEFERE N,
Z N BiEFEE T M ) & B % Coomassie Bril-
liant Blue G-250 # W TEEBT A HETH -
T, ASPRO gt InchHiREnTws, =
NEET i EYE 2 SDS-Polyacrylamide-gel &
FikBliEc k- T, AONSEICFHEHSI LT
5. BT, 2F? LI ALK ) FABRUM
BaEs 72 EFEZE B % SDS-Polyacryla-
mide-gel-electreophoresis ic & 1), 4F&7.8
T b 1.2 TDMEICEES, £X/5> Fid6.4
T E4. 565, 3.7TA» 545 FiIcEEn
50%NBE® Lol EBEL, BEME TR
BLEHYEIZLIEATHAL) LH#HEEL T
5.

% Z T¥#I3 Donaggio RIGHEWE &, &
EhRT#% R ASPRO i L5 BB 4EHE &
DB E LRDFETIT-12DT, ZDOHERD
bbeTHET 3.

REMHE LURREZ

A K

1. E&R; BFERENEHEBERN2 HE
DEBNEIRRE LU, KFD OBVWIREEOE
HEgsrERLL.

2. BIEREETAEEESD (ASP rEg) ; KET
v A MEML NREZINLLDERHWL,

3. ASPRO E@lEx v b ; KET v A HE
FrE NI Ny ne B,



642 H =2

B EBH
1. Double Diffusion Test (DD & &%)
2 . Single Radial Immuno Diffusion Test

(SRID & &%)

3 . Immuno Electro Phoresis Test(IEP & B%)

BE, 1, 2, 3oMhaolgd kFENHEY
Lo tza, 2L, BRRIZA T AR %EH
w5481 12 Gel-bond-film (FMC-corporation
B RicfEm L7, 272, HBROMEZRIEEE
BT#®IC, BEABIUOKEBeEOBTES
nz T, &4 L, Coomassie Brilliant Blue
(CBB rig) TRE&ELBUEEREICEAL .,
IHOFEKIIZI = BNEPT L L) FICKE
Y&, RELTETH S,

CBB R-250 3 & 1F G-250 334t RiEE
K[kEEE, Taa—0, BEl: EEK (35
10 : 55) DERBFIC0.2%NBEICE» L1,

EQNEEYY L L Tw, Standard Human
Plasma, Standard Human Serum 7 & tfiz LA
TORKLTRT, ~X R HNLDERA,

Anti-Human Albumin

Anti-@,-Acidglycoprotein

Anti-@1-Antitrypsin

Anti- @)-Antichymotrypsin

Anti-Zn-binding - ¢’2-glycoprotein

Anti-q2-HS-glycoprotein

Anti-transferrin

Anti-Retiol-binding-protein

Anti-Y-G-globulin
. SDS-Polyacrylamide-gel E & 5k (SDS-
PAGE & #%&)

SHET N FTHBL

@ 29.2% Acrylamide (3H{t%¥] & 0.8%N,
N’-Methylenebisacrylamide (Bis & B& 331t
#¥) OB THBL 2K £12.5ml 2 ), KT
wLo7o, (10°CLLT)

® 3 Mo Tris-hydroxymethyl-amino-
methane ( } ) R X B FINER) EEREHRE
pH 8. 7%3.75ml

® 10%SDS 0.3ml #mz R <EBAL,

@ 22.5mg DEFHET € (FIEEHK)BL
v,

® TEMED (N, N, N’, N'-Tetramethylene-

R ACASRCRCICRORONC)

B & T

diamine (FUTABA SHOJI) 5041 2z T,
ABEATIOmMl L L, 7R 7V —FORICHL
U, 2006 2L LR DB, DED
BESVRANOEE LD LZZEZ A, Sample
NHENWEANS. 3RS L 1BBGEL TH
CHiZE DR E, ZZICHABL /2 Sample % =
470 )BTRS,
BTN

EEND#0.75ml, @0.5M } ) x—iEEER
f# 1.25ml, 30.05ml, @4 mg, G10x] iz
KEKkEMZT5ml 2§53,
Sample 7%

90 1 Sampleiz ¥t L T @QI0ul R ANA T
b x % /—n (B-Mercaptethanol FI34 1%
H) 5ul%2mzT60°C, 34—55BEXIZ—
BRELLZLDEZHEW,
KB EEL L UEE

b A—tEEEiR I (pH 8.6 £ =0.6) XiZ
FYR=7) o gEm (pH 8.3 4 =0.5) i
SDS #mzZ 7:MEHCTEREHEL L2, 10
mA 40V F 72{320mA 120V T 2 B[ — 3 KR
KEhlL, FFE—HA—F ANz NTED
HatBAv:, EREK$SHEER-) VL84
7UuR77ERKBEELFERAL .

=R & R

A DD Iicka#%R

Table 1i27RF & & ESER (EXU) Tit
Alb, 01-AG, RBP, 1-AT, Q1-X, Zn-Q2, & 2-HS,
Tf 8L OY-G nFENI I N, /2, EXU
ZEFEECpHSICHB L MAKRERL 7234 »(BAU
pH5) 22V T3, 01-AG RUraz-HS aftic
a-AT, o X, TInEEI BRI N, F72,
ASP T3 a1-AG & BH LN, 0, Alb
L2 HFELTWAELE ai-AT, RBP, ;-HS
ZEhrBorsnsz, (Fig. 1) 72, pH4lcHY
Lim#meE L 724 (BAU pH4 ) ic>wTii,
a1-AG B L ra2-HS iZAFHOHE + Rk RS
LTz, BIoE#HEI#%RN ASPROZEIZH &
bNLEBEWEICONTLREF L2, ZnEs
BEENERENEHFERICOVWTRETLL
A%, BIRICHE L THERIC-AG »%{%-T
WHRIENRLNL, kB, TNLERTIIN
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Table 1. Pretipitated line by Double diffusion test (DD).

HS(or HP) ASP EXU BAUpH5 BAUpH4 ASPu-B ASPu-A
1 Ab ++ ++ ++ * = + ++
2 arrAG + +++ ++ ++ =2 + ++
3 RBP + - + + - + ++
4 ai-AT (£) ++ + + + - +
5 X (+) + + + — - +
6 Zn-Q2 + + + + - + +
7 @:HS + & + + + = +
8 Tf + + +++ ++ - +
9 7G + + + & — = =

HS : Human serum (or HP : Human plasma)

ASP : Perchloric acid soluble glycoprotein.

EXU : exercised urine.

BXU : boiled acidified urine after exercuse.

ASPu-B : Perchloric acid soluble protein from urine before exercise.
ASPu-A : Perchloric acid soluble protein from urine after exercise.

1 1
(@) (0]
2| O O |6 2] O o © |6 ‘
( Qj @1-Antitrypsin { 9) a"A“t;?;gi‘:
3] © " O |5 i e o O |s
O] (0]
4 4
1 1
(0]
2 Os N O o 2 6
A O\ Zocbinding: e Transferrin
3l o LTy # o L glycoprotein 3 5
0]
4 4
Fig. 1 Double Diffusion Immuno-Phoresis Assay.
1,2: ASP 3:EXU 4:BAUpHS5 5, 6: Standard
KEMBE NBILENRNICLSBEDIHE B SRIDizkta%E®
2k, MENHFHEHEZHIHELVIFAVH B, Human Serum ¥(i Human plasma % i
HEDPTHEELELICIZBELE 2 THED ELT, BEDBRENERAELAVTHLNL,
o7, ZpEENEIIO-AGBLIUOX D TEBRNDBEEN_FEHTHREREERL .
382 A, Human Plasma(HP) 2wz, ZnZFNno Sampl DRTRHBEROBE X ¥ 8l E

Z N gz Human Serum(HS) # w7z, L, LEEoREBIVEHL ., BEIZEm]
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Table 2. Analitical results by Single radial immuno diffusion.

protein HS(or HP)mg/dl % ASP EXU BAUpH5 ASPu-B ASPu-A
1 Alb 4880 57.7 1.2 25 0.5 trace trace
2 ar-AG 94 1.2 60 7 40 2.5 60
3 a,-AT (168) 27 4 5 trace trace 5
4 ai-X (345) (5.6 35 5 3 3 8
5 «a:-HS 54 0.7 2 2 0.7 - 1.5
6 Tf 34.8 14.5 1 2 trace trace 4
7 7G 1180 15.2 trace 6 2 - trace

HS : Human serum (or HP : : Human plasma)

ASP : Perchloric acid soluble protein

EXU : exercised urine

BAU : boiled acetic acidified urine after exercise

ASPu-B : perchloric acid soluble protein from urine before exercise
ASPu-A : perchloric acid soluble protein from urine after exercise
Unit : (Subfraction mg/ml/ Protein mg/ml)x 100

O LantR A I
( J
o 2
L ]
ol 3
e ppapaat S
| ]
o 4
| = |
= 5

© @

Fig. 2 The confirmation of Transferrin by Immuno Electro-
Phresis.

1 : Humanserum, 2: ASP, 3:EXU, 4:BAUpHS,

5: BAU+ Human Serum
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momg & Av7z4%, ASP RUFBAU 3E#E

BRLOT, BLULBEC) THTERE L,

B> TIRTREABICHT 2 %iciRE L7,
BERERIZ Table 2R L7z, &b, EHATE
ROBIEFGENEL 124 0 (ASPu-B, ASPu-
A LRE) I2DOWTIL, HLERENESHRYE
B, ERLEEERLLZLOZAWE,

72, a1-AG % 7-G, Alb (3 Sample 7
SRBNDENFKRE DT, —HOERIRTIZHE
BEHEKBO T > AT ELLHELELR
DT, BEAELPNELZ., EXU 3X0°BAU
pHS5, BAU pH4icHowWwTit, kEVHEWE
DER—DLDORFERAL, &8, ASPicow
Tit, B 5AxEHSFNNO-AG B LU -AT
IZDWTRERL TWwa A, EHITZ oMU ar-
X, az-HS, Tf 2 5 i y-G AHFEEZEDL,
C IEP iz t % Transferin »#:% (Fig. 2)

Table 1icRT & B, EaHEICIZRPICTE
HEETHI L RHRL 2, BEICAKTHER
% L 7z, Human Serum Ti3H{& FERICRT & 5
b ok R L NzA, R ASP T
BT ofFERBOHLNEL -2, LL, &
BR TR RONn7:, pHSRB &
v pH 5 M $4 & B fRIc Human Serum #/mz
LI EBERA LD LN, 2EL, &%
ENRESIC BB TN EBEICRLN
ZEICIIRMIERS,
D SDS-PAGE iz & 2 H&2

thug 2% |3 ASP o FEMH2TH, 4T
L56FNLNHHN, ZNI)HIATNLN
—50%% 585 EWEL T B2, FERTY
FENEELVELNL, L2PLEEZAWTD
Sample Ti¥, MFEFNFEELIZRL > T,
FELT2TA L5 ANOMICHES FEL T
B LN, X, EERIHRO LK T,
EB)T%Ic Alb ANl T2 Z 2 HAREIC A &
BHbnt:, BicohEoisn pHs MakE
Alzbny, BEEBRTREALLLNED
WEgr L7z, 2OERADRFBALREINT
WRENL EDHLNLY, TTFEIADD LN
RENLDHFEICIZIERET S L HIREIN
72, 2o EERICOWTE, FFEFEL
Th-TLEMTERFBHLN, LarL,

COBRBITREGOBRIIRETE LV, ET72,
nEnREHIREAREE, 4RERHEER, O
DTOTHRBEERL b0 kENCEL LREC
AL 20T, RPANEAEL L THEENY
ERIITE LW,

Table 3. Quantitative analysis results of

proteinuria before and after exercise by
ASPRO method. (mg/dl)

ASPu-B ASPu-A
1 58 93
2 121 8.1
3 77 14.4
4 75 838
5 88 95
6 5.4 8.4
7 11.4 17.0
8 838 16.3
9 9.8 20.7
10 13.4 838
1 6.3 162
12 93 125
13 8.4 146
14 115 9.1
15 95 163
16 55 5.1
17 1.7 18.1
18 42 12.1
m 8.72 1251
SD | x265 +421

LR

ASPu-B : Perchloric acid soluble protein
in urine before exercise.

ASpu-A : Perchloric acid soluble protein
in urine after exercise.

. : Differnce between correlated
samples means was signifi-
cant than 2%,

E SE&FTRO ASPRO iz L 3 ER

Table 3icRT &) IC18ZNERKE (/X245
v FERE) DBEEREORLFEL, ASPRO
Bl rEBNOHKR, EBRICHEEAONMNE
Bl b8, HFENbERENEER, 1%D
BERETEENENH L L #HERLL, bh
A2, 2EOREARAUENRERTLMNLE
BMEORIEEIBRICHEML T 52 L2362,
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B # T

Fig. 3 Presumption of protein urine by SDS-PAGE

Aeat urine
B A

(BAUPHS, ASPu-,
A B A;,;F

ASP : perchloric acid soluble glycoprotein

BAU : boiled acidified urine before(B) and after(A)exercise

ASPu- : perchloric acid soluble protein in urine before(B)

and after(A) exercise

= »#tF Donaggio it 2 EMiT 58l pHS

protein Mol.Wt. Mol.Wt.Marker
r-G 150,000
Tf 90.000
74.000,
Alb 69.000
o, =X 69,000
o, -AT 54.000
49.6800
HS-%, 49.000
®-AG 44.000
Zn-&, 41.000
37.20
(RNase) 31.000
24,800
RBP 21.000
(RNase) 16.000
12.400
A-Mg 11.800
x =

4 iz Poortmans® R hEF 68 (2L 5 T, E
BRPICHELPNLEEOIC OV TIRERKENIC &
DHERINTWEY, KFEY LYy A—IC
T2 EREHBENREGICDWT, SRID 2k
N Alb, a1-AG, Q1-X, Zn-Q2, Q2-HS B L ¥ Q-
AT oMz RBH T3, B, BEMBERE
BMBICL - THLEMBRET HEHIZ, 0r-AG,
1-AT, Zn-Q2, Q2-HSTH ) Znffliciz—Eao
BEHAIN TV WAL THA) EHERL T
3. L»L, K#FEIZDD %45 SRID 2 & »
T¥1-AG, qz-HS DEHEL2HRL T BIcT &
v, B, MRICEDREENRbNELD
12, REERKBIETIRETEZWE, B~XT
W3, FEREENTHEIC L) oi-AT, ar-X,
az-HS, Zn-qz: 3 LU Tf nHEELHERLZ, %
D¥ERIL Table 1, R Fig. 217380 T
b5,

72, pH4 ICHEL2BAIE - AGB LU
02-HS 2w i3, Ak & BRI DEm»

BEIN, TOMNEALESEIIHERLL,

FEFLEINR L L% (Fig. 1), Lo
TpHS5 RO b T L L8N L 2 BEAENERF
DKL BMRFTTI2LENH S, LrLE
Bl RAM % EMIC pHE ICHAET 2 RIIER
ICHEETH), HRNOHELEHEI KDV E
Thd., F0H, ASPRO & Tl % DRIE KRS
#* Donaggio RIGHBMEWE & I12ITEBICHEERRD
TH B Lz, pH OFRELTRLETH Y, BIE
HETHSB, L2h->TASPROEIC L 2R
FPHEANERD ZEHFEDMEICEMLF
BThr) &2, ERICESGNBENREL AS
PRO & TRIEL, Table 3R BIZERED
EARIC, FENEH2ELMEL 2. ASPRO
HBERRPDLIEATEEEEERLAELE
T35, &8, TIicHowTiL, Rk E%IC N
T5Zr%Fig 2107 T#@N IEP ok »TH
WLz, 72, pHS5MBKREAL 2L DR
RENDVBIL TR Edbh o,

£% 610354 2 7 SDS-PAGE 2 L 2 R %
B%Z 8 DIl4EL, ThENSTTFELHEL T
W5, FREERTIO0BEBRT 20R5FE
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13,0000 AT, % NH194,0000 L 7 H95% HE,
THLEEL T3, ZOBARABLHEEYE
BERLRT I 2BTREL T LKL
Twa, FETREERRAS2KENL, E&ET
BORBAYOE % 72 (Fig. 3). 20&HR
Alb, Tf, 01-AG & HR 2 N 2 EmHEBh %I 1Y
MLTW 2B HABCED LN, TRk, B
EXBVLtEZ LN LDIIDWTIE, ERE
ICHREEERL THY,

Fig. 3l RH5N 280 READOKRS I NF
BEARDTICNTHBE WG eh s, ASP Dk
B)% L EBATR R B & v Donaggio RichMY
H, ASPRO WM E % 0 okshig % i
L.

FIB%EY nifErEL < ASP iz T &4
T o6 DOWFICEAVPFEL T 2DH%
koo, 2, FoDL DI OWTIES
FEA40,0001F A I kB B BB 2 L7z, L
LIBEIRFEFEICI T, ASP TRLN ST
69,000/1E 0 L nid, EEIR TIIRRBVDY,
ASPRO &3 L tr Donaggio RiElc & 5 M
ZzL2LDIZDnTIE, BRBZEEEZERELL
NDEBVOTRIE) kEMEX b IORICRON
A

$7:, ASPROZEL PHSINBAMEL /2L D
LIz OV T, LRI HTFE0,000:8
A DLDH O TRICHE->TWDBZ XIS
2, 20N STELEAEENHEEICDONWT
12, Fig. 3i1cRL7:, L BEBAOHEES L REE
IFSEHC L AREIVLETH S,

¥ &31,000—28,0008 &£ 1F16,000i= DT
I3, A. Blank & o#igic L nidR+ o RNase
ThbHERBLTND, L1zH->T, FERT
LBREINSZNGFENLDIZ, FEHKICRN-
ase TidcwhrEZ T3, #3 RNase
BEREEEVEEBEICERENTWT, 20 F
Tix SDS r#ALICC v, BRANCE-T
S-S &A% 2 L SDS ExtEhmL, 135147
Boke b EHEL TS, FERTIIIRT
LT, AnNATIZS/—NLERWE L
AL, = RNase 2D\ CIE#EM % REdH L
EThs,

& ]

M F > Albumin % ¥-Globulin & F4 2
EAVRKAEEORFICHRT L Z L IZBRIC
L<CHmLNTED, TNFENRBNEHES
RETE LI TAKBIEEZMS Z LH°
TRETHE, 2L TExDBWNIZHIZ, L3 E
HicE>¢ & El3NTv» % Donaggio KA H
WHNTER, 22T, EBRERGHEWE
NEIERRAN. /2, AFICL2BAZAIE
T2 & E&NnTw5 ASPRO & (BIEFHETiAMY
NZEB % Coomassie Brjlliant Blue ¥ Kt &
, BAEREZTHHE) I L 2 EHHTER
DRIEL b I ZFDRIGEFIC OV THREZ L
LUTnrkiE %127,

1. Donaggio R EH4EH'HE 13 BE41 ) Albumin,
ai-Acidglycoprotein, Q2-HS-glycoprotein#<#
5 h%, ZoMfbic Zn-binding-Q2-glycoprotein,
oi-antitrypsin, Qi-antichymotrypsin & X Uf tr-
ansferrin ®#%7£ %, Double Diffusion, Single
Radial Immuno Diffusion, Immuno Electro
Phoresis HEnh 3z & ) L 12,

2 . [EIffic ASPRO i 81T 5 RIGHWEIC D
TLRELAER, ERLIIZRALEARS T
H2bZ & kERLZ, L L, Donaggio RIit
BEwE &, ASPRO a4z Coomassie
Brilliant blue ¢ &A1 2 WHNERILNER %,
SDS-Polyacrylamide Gel Electrophoresis (-
LN EHT,

# 3

FRLEFERT 218872 -T, THRELHEEL
ARG EFEAKIRIC LD b ORBEBRL
EFEd. %k, AL ECCHELS>TIBEETH
Wiz HiER, X, TONEIN RER U ASPRO #3¥E
Kit 24t L THY 2 KEUERRSHICRS
LET.
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Studies on determination of urinary protein
Part IV. Identification of Donaggio reaction positive substances
and perchloric acid soluble protein in urine
Yukiko TANAKA
Departmemt of public Health, Okayama University Medical School
(Director: Prof. M. Ogata)

It is well known that serum albumin, 7-G-globulin and glycoprotein increase in urine
after physical load. There are two ways, the Donaggio reaction and ASPRO method
(a new acid soluble glycoprotein assay using coomassie brilliant blue G-250), to measure
glycoprotein and other acid soluble protein for estimating the physical load. This inve-
stigation was performed to identify the composition of protein detected by the Donaggio
reaction (DRPSu) and of perchloric acid soluble protein detected by the ASPRO method
in urine (ASPROu). In DRPSu, albumin, &1-acidglycoprotein, @2-HS-glycoprotein,
Zn- o 2-glycoprotein, @1-antitrypsin, @1-antichymotrypsin and transferrin were recognized
by double diffusion, single radial immunodiffusion and immunoelectrophoresis. In ASPROu,
the same proteins as above were recognized according to the same immunological
methods. However, a different ratio of protein components was recognized between
DRPSu and ASPROu by SDS-PAGE. The perchloric acid soluble protein in urine before
and after exercise from high school boys was measured by the ASPRO method, and a
significant difference was recognized hetween before and after exercise.



