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Summary: For decades, ALP had been interpreted as a marker enzyme of metabolic
bone diseases and an isoenzyme specific for the osteoblast been widely known as ALP III,
too.

Moreover, current tremendous advances in dialysis technology project an impact for
the clinical significance of ALP III, because of the advent of a new characteristic clinical
entity formed renal osteodystrophy (ROD) which had been one of the inevitable com-
plications in long term hemodialysis patients.

So far, however, many conventional methods falled to separate clearly ALP III from
the liver specific ALP (ALP II) and present determination of ALP III by no means
satisfied the clinical demand due to the lack of a direct quantitative method.

On the other hand, lectin method, reported originally in 1984 by Rosalki, proved it
to be possible to measure ALP III directly as well as quantatively. So, the author per-
formed this study to confirm more precisely several conditions of procedure of the lectin
method, using established osteoblastic cell line ROS 17/2 as a marker, as well as the
availability of its clinical application, and obtained the following results; 1) The optimum
concentration of Wheat-Germ lectin binded fully to ALP III was 139 gmol/ml in dis-
tilled water. 2) The concentration of Triton X-100 preventing biliary ALP from ALP-
lectin complex was 20%,. 3) ALP III activity incubated with lectin overnight at 4°C
after incubation for 30 min. at 37°C was higher (mean+4S.D, 24.0415.2%,) than that
incubated with lectin for 30 min. at 37°C. 4) ALP III was clearly separated from the
liver fraction using affinity electrophoresis on polyacrylamide gel disc and isoelectric
focusing on agarose gel. 5) ALP III activity in precipitate showed good correlation (r=
0.998) with the differential between total ALP activity and ALP II activity in supernate.
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19234E Robisond 23 E LooH 5 BB 7L 7 Y
kA7 5 &—¥ (ALP) 2R R L CLR, BRACKT
ALP 0E#E, LRBFMINCETECHFET S &
BB & OBEE BRI S T8, &3
farho ALP {EMABEIFRIE AV =i L - THERT
b L0, MRS HEMREEOFE T — &%
HoTWBZ ERHRINTETCNED. b, &k
TIHEFBIES & X 0 BRI b EF MRS RER o B
EEFLTCWHLEELLRD, RBEMEFEECKT 2 E
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S:3E5E (renal osteodystrophy, [I'F ROD & mg3) T
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key parameter & U CHD CEERREEE &7-> T
. -
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19854 Rosalki et al.l® | Lectin ®—ff & Wheat
Germ Lectin!® L DFEHEFIFAL T, 3IFERH I
ALP TI % Lectin FIEAEICEINL 55 E2WmEL
TWaH, AEXRENHEEZLELET, ¥-AFD
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b) ROS 17/2 Ry

B ALP o~ —n—EBE LTI » MEAERRD
fiflakkcH s ROS 17/2 fifs (ROS) D¥&EWR & M

Sz feds, ROS (RERFRE LB RBH LA RLE
| REOHIFER X VR L Tt vT.

2. Ei: ALP (ALP ) oyyfigaEss (Fig. 1)

ALP I A% &> Wheat germ lectin (Sigma
Chemical Co. LI WGA 2 g3) % 7% Rosalki
et al.1® DRI ETF OB IEL N LT OJj ke T ALP
I % 5y e LIS V(B 2 JE L 7.

(1) ATQLE

R IER R o Cw SR ALP (ALP VI)I® o
VI FYSBEANORARE S, REERATH S
Triton X-100 & X BRI ERTo 7. HEHME 50 pl
1z 20% Triton X-100 (Rchm & Haas Co.) 5pl %/
%, 37°C, 304 incubation 1 7z.

(2) Lectin fLEE

AL U= 30k 75 Lectin & L C WGA % 50 ul
(139 gmol/ml in distilled water) ¥{jn L Lectin ZLEE L
7<%, 37°C ¢304r[# incubation L, Z b 4C T
over night 1 7-. )

(3) R

2000 G, 155 g OBk (2 v b V94 1, SM 13249E
) #, EExe~y b TRVERD, BiEEWEY
SHEL T :

(4) Resuspend .

RBREEOC S L B2 R RiET ChREL,
B % 7R KT C e E %, 35mmol/ml Sodium dodecyl
Sulfate (FOJeiHZE, KBLIF SDS &ngd) 10041 % hn
ZTHWLED BT 5 ¥ TR L.
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Serum 50 £14-209%, Triton X-100% 5 pl
incubated for 30 min. at 37°C

lectin solution* 50 pl added

after incubation for 30 min. at 37°C
remained through over-night at 4°C

centrifuged (200 G) for 15 min.

Supernate

precipitate

washing by distilled water

SDS* 100 pl added & solubilized

. measurement -of ALP .activity by modified Kind-King method

Triton X-100%

: isoctylphenoxypolyethoxyethanol, 2ml/dl in distilled water

lection solution* : wheat germ lectinsolution, 139 gmol/ml in distilled water

SDS*

: sodium dodecyl sulfate, 35 mmol/L in 154 mmol/L Nacl

Fig. 1. Lecting precipitation procedure of ALP III.

Supporting media
Buffer -

: 5%, polyacrylamide gel in Tris Hcl buffer pH 9.2
: 0.1'M Tris Hcl bufier pH 9.2
Chromogenic substrate : 5-bromo-4-chloro-3-indolyl phosphate,

p-toluidine

salt at a final concentration of 1.25 mmol/L in 2-

amino-2-methyl-1,

3-propandiol buffer (1 mol/L,

pH 10.2) and 1 mmol/L magnesium sulfate

0.1 M pH9.5
Tris borat
Dbuffer

20~50 yl sample

1.2 ml, polyacrylamide gel
including lectin 5 pl in the buffer
used to soak the polyacrylamide

“Electrophoresis : '3 mA/one gel tube for 80 min.

Stain of gel

" 1 chromogenic substrate for 60 min at 37°C

Fig. 2. Lectin affinity disc electrophoresis of ALP Il isoenzyme in'polyacrylamide. -

3. . ALP EMAEDORIE ; '
LiE, B X0 SDS WCHR LI D ALP {Eik
% Alkaline Phospha-HA Test Kit (FIYeHiZg, - k)
Z{EMA L, HIL705H B4y #7# T p-Nitrophenyl pho-
sphate #E T 37°C FIEERIC X W PIE L. ks
OB D ALP FHIITFREOR X D RD1e. (BhAL:
KAU) | =J%E x 2.1 (Triton X-100 (5 pl) +WGA
(50 p) +Bample(50 pl) /Samples(50 pl)). P =l &
i X 2(SDS (100 1) [Sample (50 z1) :
40 BERIKE :
ca) AYVTZIAT I FEATA A2 BEIKEIER X
RV 2 FVvERMERY 7290 T 3 ¥ EALTFL4 A2ER

ik (Fig.2)

lectin' Jifnic & . ALP T 3 ALP I p343HEc¥ %
CEERMERTHID, BVT 7 IANT I FFAVTAAY
BEREKBORSIOVZFVEKERY 72907 3 ¥ 5
NTFA A BEERBE Foke BIVT27INVT I FF N
TA A BRKBISTRAEELTE%RY 727 I LT 3
F, 72 - buffer &L ¢ Tris HCl pH 9.2 % A\ 7
et P Rkigd 20-50 0 BEL, Kk
F buffer & L€ 0.1 M Toris borate buffer pH 9.5 %
B, PR, P LT IR D 3mA;, 120
ARELL. BEK SAEILSARRDE L AMP
buffer ¢ 1.25 mmol/L % L7 5-Bromo-4-chloro-
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3-indolyl phosphate, p-toruidine salt DZE 1z T 37°C
T 1IRHRIGE®, TSGR 7 %HBclit, EEL
oo V2FVEBRMERITZZIALT I FFALTARAIE
SHBYE S MAERIRC WGA & A B 1 KB b 5pl
DV IFVERML AL H&Oﬁ@m*)77
VAT I FFAFA A2 BRKE) & AR 2 AR
ME%x 20-50p] EE L, BEE, FELKE, EEL
7.

b) SEEEIAKEE

FEHSWDFHHICHE T ALP 74 v 41 A DHH %
ERESKBEC X Y Tofe. Tk & LT ISOLAB
H7He—251 (80X90X 1mm, pH 3~10) % fF>,
10W, 5048 &K ek 8%, - 10mM P-toluidinum 5-
Bromo-3-indor ilphosphate (2M propandiol #Z¥%,
pH 10. 2) ?v:ﬂ?,lv, 37“0 TGO—QOﬁFEﬂ’rﬁLH RIA 1T = e

o R

1. ALP I ZyHEsE B k& B ¢ D IESR #OM

a) WRhnvzovig

ALP 1T %4543 % @k?ﬁ%?ﬁc Lectin vxrér*sz%v“
5D ABHIFC RN 5 WGA DOFRINILE » 3
L7z. WGA %injps & 1T 92.7 pmol/ml, 111.0 gmol/
ml (WGA 4g/L); 139 ymol/ml (WGA 5g/L) o 3 #E3H
oWT ROS (BFHMln) HE#EWKRE 2000 G, 105fHE
W (42v b YL, SM 13249 ) 40 6 £k
WIS TR, £ e ki L OVRNO ALP Sk
flis Lectin precipitation procedure (Fig.1) 12 CI%E
L, ALP Il pERELHH L. Table 1 lei$ X 5
& WGA JRINJSEEHS 139 pmol/ml o & ¥ 1z, ROS k3%
WA (6f5IAREOR ALP JEHE{E 1 194 KAU)
DR D ALP fEH(ER 19.3 KAU LIZIE100% D E
I B S hiens, WGA FINEE 23 92.7 gmol/ml, 111
pmol/ml D & XL ENEITI. 4%, 84.5%DEILE T
Bote. Tiobb, ALP I & AL WGA yRiniL

Table 1. ALP activity of concentrated ROS medi-

um added with Lectin

Lectin conc. ROS* Withdrawal

(pmol/ml) Supernate Precipitate rate (%)
139.0 0.1 19.3 99.5
111.0 1.7 16.4 84.5
92.7 3.2 15.4 79.4

Concentrated ROS medium* : ALP activity is 19.4

KAU (KAU)
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Table 2. ALP activity incubated with Lectin

Incubation time
Sal{leg)le Overnight at 4°C after (%)*
' 30 min. incubation for 30 min. at
(A) 37°C (B)
Sup* — —
1
Ppt*{ 5, 8 7.3 (25.9)
Sup.| — —
2
Ppt. 6.5 7.8 (20.0)
Sup. — — v
3
Ppt. 4.3 5.3 (23.3)
Sup. — —
4 -
- Ppt. | 6.0 8.8 (46.7)
Sup. — — l
5
Ppt. | 4.5 5.8 (28.9)
Sup. — —
6 -
Ppt. 2.8 4.5 (60.7)
Sup. — — '
7
Ppt. | 49.3 50.0 (1.4)
Sup. 3.7 3.3
8
Ppt. | 1.2 1.6 (33.3)
0 Sup.| 12.0 10.8
Ppt. | 4.5 5.3 (17.8)
Sup. 4.8 1.8
10
Ppt. | 22.2 24. 4 9.9
Sup. 3.3 2.4
11
Ppt. | 8.5 9.9 (16.5)
Sup. 4.5 3.9
12
Ppt. | 2.1 2.5 (19.0)
Sup.| 3.5 2.8
13
Ppt. 8.9 9.9 (11.2)
Sup. 2.5 2.2
14
Ppt. | 10.4 12.6 (21.1)
Sup.* : supernate (KAU)
Ppt.* : precipitate

()

: indicate %, variation (B-A/A)
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B 139 pmol/ml HUEIRE CTH S & LR S hic.

b) v FvLORIEHHHE

ALP Il DEIRKLTERT B WCA & O LI
FE'.EJK"D X RS Uie. Lectin precipitation procedure (Fig.
1) -¢® incubation time % 37°C T304} incubation
¥ X O 37°C 3043 incubation £, 4°C “C over night
D 2ODFIBELEEHRE L LiER L OWERY O F R Fh
O ALP EWEOZE LA HE L. Table 2 i3 X 5
i© WGA 7 37°C, 3043 incubation 'L, &bic
over night 3% = Lic X v, WGA #ing 37°C, 304
B incubation #% X & ALP I i HEEIX1. 4% 2> 560, 7
%, F3524.0+15. 2% oot -

c) Triton X-100 D ¥hnyLEs

B, Triton X-100 OYRINC X 5 ALP T Ve fE
WISE D% %% 7o 4 T Triton X-100 S 0 %,
2%, 8%, 20% CIBEBEITAED > LAL(LOER
ALP T R D) (Sample No. 1-4) % X ONBH:EHT
BED 5 HEELLE & A ERD bR\ Hi TS
DEEVy ALP I fﬁﬁ'ﬁ@ﬁé{ﬁﬂ (Sample No. 5—7) 2\ T
g 50 gl @iz~ L Triton X-100 fg%h%;}m 5ul B
L, ALP EMAEOZ LA Uiz, Table 8 10k
X 5 zSample No. 1-3 I B\ CTHREE D T;fiton X-100
WRINIC B # ALP i LIS EA ORISR D hig s
— . i, Lectin precipitation procedure (Fig. 1) -¢
DV 2 F v HER L0V 2 F Y HED ALP EbEfEA~
DYBEHF LIckER, Table4 R & 3{ciBtE
BED > HELE(LOZLY 7 Sample No. 14 ¢l Triton
X-100 JRINC X % ALP i EOZERIE Ll 48T b i
BAECHIEL A LBDOD st ote. —7, BHEHET
BED > LRI & A EBD bR o TR
D> Sample No. 5-7 Clxbi#sE © ALP {EifE
8% Triton X-100 ¥&n-ci% Triton X-100 FERANC He
L, 6.8%~25.0%DEHE T2 %5k, 2% Triton
X-100 yInCiL Sample No. 5 12 %\~ T 1325% DIEHE
Trabhi. ChERL, kiSO ALP Sk
89, Triton X-100 ¥#fnciE Triton X-100 JE¥INC ks
L, 7.4%~14.5%DiEM EAN LB R, 20%® Triton
X-100 yEin-cit Sample No. 5 12364 Tlk 35. 2% D 1&
M ERERSS R T, i ALP @A ok ©
(% Triton X-100 yRinc X b, Li5oEo ALP G0
WS 2R ERSSY, WIRSED ALP &0 ERAHE
Bxhi. Sbic, B ALP OBfFERA2Y 727 ) v
7 I FEVTA A2 BLIKEICCHER L. ¥bn Triton
X-100 2 2 % % TR (74 A 7 £ it

ALP X4 Bk RO b viehs Fig. 3 5L

- 5
Table 3. ALP activity added Triton X-100
Sample Triton X-100 concentration (%)
No.- 0 2 8 2
1 9.5 9.6 9.5 9.6
2 27.0 26.8 26.8 27.3
3 16. 4 16.6 16.5 16.8
(KAU)

Table 4. ALP activity added with various con-
centration of Triton X-100

Sample Triton X-100 concentration (%)
No. 0 2 g - 2
' Sup.* 1.3 1.4 — - L3
Ppt.* | 16.6 16.8 — 17.0
) Sup. 2.6 2.9 3.1 2.8
Ppt. | 37.6 36.5 37.0 37.5
5 Sup. 3.2 3.2 — 2.9
Ppt. 20.2 20.2 — 20.2
. Sup. 4.8 6.5 — 6.1
Ppt. | 102.4 106. 6 — 106.8
5 Sup. 5.4 6.2 5.9 7.3
Ppt. 4.4 3.8 4.1 3.3
6 Sup. 56.7 61.3 ‘ 64.9 -
Ppt. 29.0 25. 4 22.6 —
; Sup. 39.3 40.1 43.9 —
Ppt. 8.6 8.6 6.6 —

Sup.* : supernate (KAU)
Ppt.* : precipitate :
2 X 51220%® Triton X-100 O ¥RINC C B S A AL
B st ALP kEfESRD bR tot. F
7i>H, ALP-Lectin $E& 1B L ¢ ALP I {BArDREH]
¥ Triton X-100 12 X % FALEE D L M 13 70 W 23,
ALP VI {2 DFERICL% Triton X-100 1@ X 5§y
Lig\ & ALP VI BLBE S e b FRA LT L
% 57z Triton X-100 i X ARAEILETH D, £
@ Triton X-100 ¥xhn i E 1% Rosalki H237RLA 2%
TURFES TR 7 < 20% 20 L BRIE 2% % b hie.
d) SDS i X % Uik O v R
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Table 5. Effect of SDS on the activity of total

LEMTAIY 7 3 A7 » 52— (ALP 1) ofyiEss:

ALP
SDS* concentration
Sample (mmol/L in saline)
No.
0 8.8 17.5 35 70
1 12.7 12.7 12.7 12.6 12.7
2 35.5 35.8 35.6 N.D* 356
3 7.6 .7 1.7 7.6 -17.6
4 10.6 10.7.  10.7 10.7 - N.D
5 11.4 11.5 11.1 11.3 11.5
. (KAU)
SDS*: sodium dodecyl sulfate

N.D. : not done

WGA L 0B EEHEEH L ik E 2 i b5 7
BDICFAVB SDS iw o\ TR %Nk 7z. SDS 3 ALP
TE VBRI E O SR FUE 38R TR T 5 1ol
SDS 8.8, 17.5, 35.0% X7 70.0mmol/L in 154
mmol/L NaCl o 4 O RE % Rhc th ZhEER
L 2 ERRLIDOL ALP EHEEDE (LA RE L
Table 5 wRd & 51 Sample No. 1-5 & j"sln“C SDS
Wi X b ALP EMEICIE & A YL RED b h T
SDS #bmk ALP DRI R EELZRITE s\ &
ERMER S hie.

2.  ERXE

a) RYVT2ZIVAT3IFELTA AZBEZEKEE XD
VIFVERMERY T2 VLT FEATA A 2 BRI
B .
i) ROS H:3%yEW
ROS #ragigfm (6 f5iRifiR) OfekoxY 7 7 Y
VT I RFVTA A7 BEKE) (Fig.4-(1)) X0V 2
F v HRMEES XS (Fig.4-(2)) ©Rd X 5 ROS 3%
SBiETE (6 SR ' WGA REEind5C i X
H ALP II OB DO ZEEITRY 72 I T 3 Ko
FA A7 BRI X 5D OB N ¥,
B fo bk B O HBLUXFRD b i o e

ii) & ALP B oMk

BYEENTBED 5 bERLOZERESIC RN, £
DIELREFDORY T 7 IV T 3 FELVTA A2 BRK
BxfFotcd b, ALPI & ALP I (34HELC a~
B globulin kB hie (Fig.5-(1)). Wiz, FRHES
DV IZFVHEIMERY T 2IAT I FFEALTA A7 EBR
BT, ALP I OBEHEELE U ALP 0 Opk@hi &
AR YRR v (Fig.5-(2)). X 5z, Lectin preci-
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pitation procedure (Fig.1) DL & Y 85 hizFE

CBID BRI LEY T2 IAT I FELTL R 2ES,

KB % T/ 25 ALP I 3BT & A LD 5
e, ALP 1T DL O3 ukEi#E? 3R & h - (Fig.
5-(3)). F7bb, ALP I 3RO EZHKEIC -,
lectin Z¥FENT%5zLic kb, ALPII L HFECHEL
kB & L URE e,

iii) PPtk ALP B Otk

BB BED 5 b BRI E A ERD LAWK
FFHEBEREE DR\ EFIC OWTRERD RV 7 27 U LT 3
Frn74 2 s BEHkE) (Fig.6-(1)), sX0v 7 v
BRMEARY T2V T 3 FELTA R BEREET-

7o (Fig.6-(2)). Fig.6-(2) wiR¥ & 5w, ALPII ok

BFXEE A ERD LR,
tion procedure (Fig. 1) O EIC X » B Wi-REG D
FHERIWLRY 72 IAT7 3 FEASTA R 2 BRKE)
®fFoteb o h ALP I OFAICEA U etk B 23 7
DHNDLDHETH- T (Fig.6-(3)). Jichbb, 184H
W& D 5 b EEILOERIES, 3 X OEBRETBE
D 5 BB E A ERD S R WA FFEESEE D
WEEGlD FR FholiE ALP L, V25 Efnm:
RYTIZINT I FPATAA7BRRBEITI> &
b, ALPII & ALPII %S5 & &mn
=Y

b) S SEKKIE

1BMFEN BAE D 5> bEELDERIEN, =IO
BHTRE D 5 bEETIE E A ERD S i H Tk
BEEDHEFICOWT, TREhDMER T ¥ e — A
FAEBEBRKBE Tk BEDOERIEC S
57 He— A VEBEBEZKER VL, EBHESD
& LA pl 3.8-4.2 OMBICfFH: ALP O HH A
Bobh, LEE pl=43 1 2~34kD ALP I D
PEMERHERR & hie (Fig. 7-(1)). X bic, Lectin preci-
pitation procedure (Fig. 1) 4 ® L4 E ¢iE, ALRII
DB & A XD S s -t (Fig. 7-(2)).
RGBT EE D 5 bIFFEEERSE O\ EFIC >
W7 AR =AY NVEREBRK B % Tole. SER
pl=3.8~4.2 ifiFi: ALP oykBhss s iR xh (Fig. 7-
(3)), XBIc, Lectin precipitation procedure (Fig. 1)
DIFER & D BERIFEAID LBl NLT7H e — A
7R EERKE X, (Fig. 7-(4) Rd X 5 1c ALP
Il OWEHIIEEA ERDLRI T Tl b,
1BMEBENTEE O 5 bEECDFRLES, ¥ XOEMHE
WBED 5 b EEIILE & A ERD B i\ A FFkEERE
EOBRVEAD TR TROMBIERL, 7Hr—R5 L

X bz, Lectin precipita-
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ALP I (KAU) C ALPTI (KAU)
supernate precipitate
—_ ] '
5.0- 5.0-
10 nn |
i i I [ . i i i
0 1¢ 30 50 - ROSCu 1) 0 10 30 50 ROSCu 1)

Fig.8. Adding test with ROS medium,

LEEEABSKETENTE WGA L ALP I 13 i5%
RIGCFEET 5 LB HER S e,

3. ROS ¥inEkH

ALP I @~ —7 =&k & UTHWz ROS $3# 87K
Time X % ALP I {EHEE O Z R T 5 I, ALP

(EMEY 5.4 KAU % UiciBisii B omiE 100
¢, 90 ul, 70 pl 35 X 0% 50 pl 1o ALP G 5.4 KAU
O ROS #e35587% Opl, 101, 304l 3 X0¢ 504 %
FhZEhEwEmL 100pl & U7, Lectin precipitation
procedure (Fig. 1) o FER IV ELRI EER X O
By ALP [EMARIEL . Fig.8 ©iRT X 51,
ROS #e#&yEwi% Opul, 10u1, 304l %5 X0 50 ul y&in
Lzt & bESEO ALP &M {E1x 1.4 KAU, 1.35
KAU, 1.3¢ KAU % X0t 1.26 KAU ¢t ROS R JEH
DOERMENREINT B LI CHRIC X HETHLD
oy —77, WS E O ALP EREIX T h Fh 5. 4KAU,
5.68KAU, - 6. I8KAU % X0 6.75KAU ¢ ROS #
BRI OB EICIZIS IO L EY ER 2Bz, T
bbb, B ALP TH%H ROS BEHEERIT WGA 1§
BROCHEL, VvZ/FVYOEREIRENSD Z LRI
fo.

4, EERBETORERER (Table 6)

a) HEREHEITAZME (Sample No.1-23)

Table 6 R L 5Kk, ¥ ALP fEW{EIL 5.4 KAU
b 76.9KAU T4y 21.1+19.0 KAU, ALP II %
MBI 2.6 KAU 75 69.6 KAU ¢E# Ty 17.94
17.9KAU TH - BEERA TH 5 RBIEFIC iR
ALP {EVEMELFY 565, ALP I {EHEERR 6 50 & E
wRLT. # ALP [EHENEFEHE (3~10 KAU) %

LA 5 7o D12 2361H 1561, 65.2% CTH -7 15FD PR
ik, BHEEN 46, FEEN 46 (FEED 1§k X
OFF5D 3 61) 35X 0 ROD M 34ITH o 12h%, HEKE
CERED D\ IITEE DD S i\ EFR 4 BlH -
7z. ROD o 3l 241 (Sample No. 1, 2), E¥:EE
® 4Gl 2 ] (Sample No. 7, 8) 3 X OMERAVC BIRE
HB\CORFEEDTD D N i 4 FE Fl w4 341 (Sample
No. 12, 20, 21) 1384 ALP jEbpsfri: ALP 35 o
4P EER L. FHEE % §0f 9 5 Sample No. 14
TIPS ALP o LARRD bR, i, &
ALP EHAEEHENOEAE 86, 34.8% TH Y,
ROD % &6t3% 3 fi%s L OBMELE, JEsMEMET,
T3 =y ABE, FEE, BROCERED S WITEF
BEEDORD L NIEFIDE 1 FITH Tz, -

b) e b (Sample No. 24~30)

TR TH BN RBIES] 7 FIClE, # ALP Edy-
ThILEFHENTHY, B ALP 35 H{Ex 3.0 KAU
b 72 KAU ©F4 44+1.5 KAU; ALP 1T {E{k{E
13 1.8KAU 75 5.2KAU ¢ 2.9+1.2KAU
Thole. Eie, i ALP Fit e B4 ALP Eio it
Kix1:3 LBE ALP 0EERE L oo

¥, EH e b ILE 76l X OMREREESH, &
30BN &\~ T Lectin EZPEEE, Xbic SDS - CE
B35 L5 BRI B B odic, B ALP 5k
—Supernatant EE=ALP 1L {EMRHILT B0 E 5 0
BEALI-D, ¥ ALP {EM: —Supernatant 3 ¥ % ALP
ID &k & BRI TEOMEINRD b (IR r=
0.998, P<C0.01) (Fig.9) o



Table 6. ALP activity

VI VB B BT AN Y T s A7 55— (ALP TI) o HERE (209)

Saﬁlgle Total Sup.* Ppt.* Total-Sup.
1 4.7 27 37.0 39.0
2 340 50 282 29.0
3 2.3 427N 16.4 17.1
4 8.7 42 %0 45
5 6.7 3.8 52 . 2.9
6 5.4 1.3 3.6 4.1
7 76.9 5.7 . 69.6 71.2
8 478 . 46 424 43.2
9 16.2 7.6 8.6 8.6
10 13.0 1.1 9.0 11.0
11 5.4 1.3 3.6 4.1
12 8.0 2.5 6.0 5.5
13 58 27 26 3.1
14 7 60.8 45. 4 17.8 15. 4
15 20.0 2.0 16.8 17.9
16 16. 4 6.1 9.0 10.3
17 13. 4 1.7 10.0 1.7
18 7.0 1.9 4.2 5.1

S19 95.0 1.9 21.8 23.1
20 18.3 1.5 15.0 16.8
21 13.8 2.3 9.8 11.5
22 . 116 7.6 8.6 8.6
23 7.7 2.1 4.8 5.6
24 3.6 0.7 2.4 2.6
25 3.5 0.7 2.4 2.8
2 3.7 1.3 2.2 2.4
27 7.2 1.3 5.2 5.9
28 3.0 0.9 1.8 2.1
29 5.4 L3 3.6 4.1
30 4.3 0.9 3.0 3.6

(KAU)

Sample No. 1-23: ‘patients on maintenance hemo-

dialysis

Sample No. 24-30: normal adults
Sup.*: supernate
. Ppt.*: precipitate

%z =

i ALP 7 4 v A AL RMED & OFK LD
EEWLD, I, B B, NE BREOL ALP w0
THURE, EHHENSHREShTE DD, =
D5 LI, &, B0 ALP (3E5EI RN ALP LFRE
haZ e, BEOBSKE TR G 5 0HnED
Riginote. ALP 135 OfoRAES LR < B
EHLCEEA TS S, i, B, B, Kl chiE
Lic B ALP LB ALP o4 RENGEREEECH -
TREE, ThZhOBEMSOSTF BE B Erii
<y FEHEMAOATEECOIEENHFETH1DTH
% LE 2 BRT\ 0, 19864E Weiss et al3D (1% X
OF ALP o7 1 /BESIZEEL, WHEDOEAIMLH
F—HECh B o LI L. BRHKECIRER O
BIRAEIC X D KBIRIB AR E B 70D, Fiiks XOEHT
4 VFL AT a~B 7a 7Y VEIIZISFA U BB L,
BIRE7C YRR B D s\, HER (D BER T — R A £k
P 313 5 BESREER D OB, Mlakis & Ok
BEAELE LCEBND D LE 2 bR T\W5D. ik ALP
¥ ZOVBHE ALP DfsAM 02 RD Y & OIS DE
CET R R E@RI 5. 19834 Bucher et al.2d
IXHEGEE 2 45 3 = A — BABETH LI XY, FEkS
HEREECH -7 ALP I & ALP Il ki r— AT &
F— MR X B EEABICCAMTE 5 2 LR & L
7o. ALPII 23 ALP II Ly 7 AREHENS
B, /453 =F— YT 2k ALPII
BOWE (7 ) NALP I X 04 HULEEL
LC ALP II 28 & DL BBMABEI L, MEONEEH
Wiied o L aRLD, KBIEMH X BHE S RE W
BRI/ 1753 =8 —EONMdRE®RCZLL, &%
HENRFHBHREL TR Y, BRLOTHEE L TUR
—iRE LT,

—75, 1960 PHA wfEIhBE 4DV 7 F
VIO X h, FERH L D CHTMENE L, F ohESH
LV I v EORIEHRC—EDH RN H B & L o3l
RINW, HaEEWEONTE vy F v OIHENA
¥ 57303, SEEZENFCHALRTNS V2TV
Con A, PWM, PHA i E235H 0, thbO vy Fvik
B L AT A LIC L D ANEE, VY AROSE
b, FERRESAETCHE, MlEEE LA T3 o LA
BEhTW5.

JFiE ALP % Con A LigE&MENHEZ &b R T
W20, 19844F Rosalki et al.l®) (3 ALP IT 3 WGA
LIBIFRBRMCRIET A L2 FIFHL, ALP O & ALP



(210) S FH — L2}
T*-Sup.
(KAU)
" 75~
50~
¥=1.017X40.48
=0.088 (p<0.001)
25~
Ppt.
T T T T T ™ T "
10 20 30 40, 50 50 70 (KAW)
Fig.9. Correlations between the ALP activity in Ppt and that by subtracting the activity in

Sup. from total ALP activity.
T# : Total ALP activity
Ppt*: Precipitate.

Sup.*: Supernate

I % 5B E BT e & & 2R L. F D, Onica®®,
M, FHOL L X BRMERI . ALP EH
Ry OIEPTX19774E Hirano et al.iD i X ) yEE X R,

BRCEDE ) 7 v — 9 Ak, C-DNASD) 25 pE 55
BITE ST B 38, BEGEEANT BT 2 530 7 1 30%),
L2 U7k S Rosalki et al.16) #4513 24812 587 Lec-
tin L PEGHO KGR DB ALP (LERIRESEHE &
BL, K ALP I (2 4TI m BEsess 5 H 4 5
L#E % bhb. Rosalki et al.l® 5334 ¢ Lectin 5y
BB ALP BEAT 5 & &R L, Triton X-
100 ZBHE IG5 2 L@ & D M ALP 23
Lectin L fE&T2 0% Y, XbrEiik ALP oA
1%, 2% Triton X-100 1= X M CRHF S L& L
T50, AR TR ZOBRECETORE 55 = &
FHERLIZ B ALP 135k BK kBT 3\ C
¥, B Yie s b Ultrafast B ALP L[ U<
a-globulin 72 B L, Lectin SRR SB35
THEACE EE5HC EnREIhTWA0DT, 46
FEEIZDREICE EED ALP BRET5 OrES 5
Triton X-100 DEEZHE L. F0fEHE, Table 4

CRE NI L 2% Triton X-100 ¥fn-cik ALP VI
(LD BRI CIL12.4~30. 3% v 7 7 v HEIEA L,
SR AR Stk 20% Triton X-100 L% 2458
EL, &b, Fig.3 kiRt ko RYV 727 IAT 3 F
FTA A7 BRKENCCHMER LAz 7= Triton X-
100 FRIMC X % ALP JISEME~D BB CII0~1. 0%FREE
LR 2 2% Triton X-100 ¢4, 20% Triton X-100 ¢
L Ab It ¥ FEOREIER LEA L 5 2 EED
LDEEXD.

—fEC Lectin EPHEEDORESII NS LIL0-27) 2y
FEETH LN, FHRAIRIETH BV 7 F v ke
BIOV 25V EORIERHEREREND EHE LB
b, V7 FVIBER LT Rosalki et all® pfE L
R C< 139 pmol/ml RNEMRE TH B = LR X h
oo =05, vZFVvERB L OREEBBICEL Tk
Rosalki et alll® O X h 4FEHETL - L X b
Bie ALP I & DfEAH T 24.0415.2% o & 28
R & Tz,

ARETOREMEOTEFRC AT 92 ¢ AV 7z ROS 17)2
% Rodan et al.® o3f 4 sk 1) PTH 92) Vit. D
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8) a7 —rVEEL 4) regla BAKEOBEFMBEE L
TORERE R RTZ LD, SRS BEMaD
EMfae 74 L LT MCST3-El fifa®s & 4 cRD
LRTWBLDTHS. APRTRI Lz Table 1 0
#iR7e DU Fig. 4, Fig.8 OfEiy Lectin Siciz
R RIC ROS iR ALP 123 5 & &
ZAL, MEMCAECo ALP I SHtER ok B
VHEEhebDEELD. IOREEABIKIC LS
RBRLFA U AEORREMSIRHEL 5. ALP 0%
BB L CLEH S DT SE S pl =8.8~4.2
©w ALP I, %784 pl=4.3 1© ALP Il 0@ R0
bhabLBELTHD Fig.6 DREELIZIE—HK LAk
BTthot.

BSCFE ALP LB ALP oL T, &
R CIHSMECOMEOD IR : B=1:1, FL5%
LR LH V7 F v BRMBRKEIEC X2 EETIX 3:
T~4:6 EBERTLINTCBR, ZEOPERKETD
Table 6 DZk< 1:3 LEBEMLEOERTH -1

UEDZ &, APFg-cZ2it Rosalki et al.l® 05
B HERERBEY LS XD, BRI
BL55EEMES -C ALPII ONMEEN T2 5
L HTER U, Lectin X574 V¥4 & 585
i Novel 7-GTP# T HER S LT\ b ARMEIRIREA
HERSECH D, Bk BREL BB, X5
CHBERSTEETH VA EBRIEAL 23D EE L
bhb. '

RAEEEE, CECEBRBEREC G0 T5EBRE
1%, BHLBLERObD LCREELCRETS0AKD
T, BRE L ARBLIBMT D), LA FEm
8T 2= Z —TORBEOPBIEETH 5. —75, I
ZIX UHHFI L » ROD 0B Mc k1F 5 ALP I
D FAUNBE IR TWBOR, BEET®L Rk%
WT ALP T o EALE TV, BRABALLTERE
hCuw% bone gla FEE Ik X OVE VEELE ALP II 1%
PEE 23 X HBET 2 2 L R IRRAVCHERR L C\ 5. AT
BETORMETC L5 EHEDS DD, FERE
WHZED ALP OFENIT LA L BHLE X bR TV
DOEX L, METHFE ALP /Ngkk ALP RO
BEL MR TE R Lo TR VVARERL L5 ALPII
EEIEMBE R &0 5 BREOREE M [fiiE D
HERERETLIIDE VLS.

& B

Bt ALP 45 tEE /L35 7201 Rosalki et al. ©
FECEL, IOEBERBEYMLA LI VEY
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ALP %FARBIC V7 F v HEANGRT5 &6 O v
7 F v RE»SIEEME ALP 2REEIR b kT 5 &0k
D BmEPEL T AT, EH e bl 74, ROS
FRIER S L ORI BRE SR NGEE LT, R T
ZIAT I FEABSKEE, L2 FvERMEY 7 2
VAT 3 FEABRKEIES JOSEABRKEEY A
W, O A o BE Uiz, ALPII i3 Rosalki et
al. DFKCETOBEL N2 ER{LL 1.

1) BY ALP oNfiEEOLD VI F v E LT
Rosalki €t al. DFEICE LT WGA % .

2) WGA OFEHJEE L Rosalki et al. DFEEEF U
¢ 139 pmol/ml CH 5B & L X R LIz,

3) JEHM: ALP v 2 F v HEADRAE Sl
20%® Triton X-100 DRENLECTHD & L EHERL
7.

4) BB E vy v EORIGHENE Rosalki et al. 0
B XL O URREBE TS L IV ER VI F vV &
ALP I & DA FI524. 0115, 2%3 2 & S FERR &
. ) .
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FUBRMERYV T2 IAT I FALVBR KB HEIR XD
ALP Il OYMEERLHER TS & &b EBEABEIKE
BT b AEORREETER L 2. :

6) TEe hmEcRF 5T ALP &4 ALP ©
IERCBEL TR, 1: 3 L BEBALOERTH - .

7) thESEOFYE ALP EMEEXGR ALP EXET
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L0 EEAENNEN L VERTHS LBsbbhi.

PE, APrge-cZ%#t Rosalki et al. ©J5i:r HgH
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BMrd - ALP I OLHEERRTLSC L2 R
L. -
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Explanation of figures

Fig. 3. Polyacrylamide disc electrophoresis of ALP isoenzymes in maintenance hemodialysis
patient with liver disease. ¥ showes the point of origin.
biliary ALP is disappeared at starting point by adding with 209, Triton X-100

Fig.4. Polyacrylamide disc electrophoresis and lectin affinity disc electrophoresis of ROS
medium. v showes the point of origin.

(1) Polyacrylamide disc electrophoresis of ROS medium.
(2) Lectin affinity disc electrophoresis of ROS medium.

Fig. 5. Polyacrylamide disc electrophoresis and lectin affinity disc electrophoresis of ALP
isoenzymes in maintenance hemodialysis patient with bone disease. ¥ showes the point
of origin.

(1) Polyacrylamide disc electrophoresis: ALP II and ALP I are not separated.

(2) Lecting affinity disc electrophoresis: ALP I is clearly showed.

(3) Polyacrylamide disc electro phoresis of supernate obtained from lectin precipita-
tion procedure: ALP II is clearly showed and ALP I is not clear.

Fig. 6. Polyacrylamide disc electrophoresis and lectin affinity disc electro phoresis of ALP
isoenzymes in maintenance hemodialysis patient with liver disease. ¥ showes the point
of origin.

(1) Polyacrylamide disc electrophoresis lectin: ALP II and ALP III are not separated.
(2) Lectin affinity disc electrophoresis: ALP II is clearly showed because of liver
disease, but ALP Il is not clear. ]

(8) Polyacrylamide disc electrophoresis of supernate obtained from lectin precipitation

procedure: ALP II is clearly showed.

Fig. 7. Isoelectric focusing of ALP isoenzymes in maintenance hemodialysis patient.

(1) Isoelectric focusing of ALP isoenzymes in patientwith bone disease.
(2) Isoelectric focusing of supernate obtained from patient with bone disease.
(8) Isoelectric focusing of ALP isoenzymes in patient with liver disease.

(4) Isoclectric focusing of supernate obtained from patient with liver disease.
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