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Summary : Changes of FactorIX activity (F. IX: C) and FactorIX antigen (F.IX: Ag)
during the whole blood coagulation process were studied in the presence of saline, Platelin,
Simplastin or Thrombin.

When saline, as a control, was added to whole blood, F. IX: C was gradually increased
with a peak at 40 min after clotting. When various concentrations of Platelin, Simplastin
or Thrombin were added to whole blood, F. IX : C was rapidly and transiently increased with
a peak at 1 hr.

With every addition of saline, Platelin, Simplastin or Thrombin, the levels of F. IX: Ag
were gradually decreased down to 74~849 24 hrs after clotting. Therefore, there was
discrepancy between the changes of F. IX: C and F. IX: Ag.

In order to investigate the proteolytic activation of F. IX during the clotting process, F.
IX was partially purified by BaCl, adsorption and elution with sodium citrate, and then
analyzed using Western blot technique. When SDS-PAGE was performed in reduced
condition, a faint band with M. W. of 50,000 (F. IX aB) appeared at 1/2~1 min after
clotting. The new band, a small portion of whole F. IX, did not change for 24 hrs.

These results suggest the conclusion that the proteolytic activation of F. IX during the
whole blood coagulation process starts partially at 1 min after clotting and that, with every
addition of Platelin, Simplastin or Thrombin, its activation is accelerated and exaggei’ated,
but the quantity of F. IX af is a small portion of whole F. IX.
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MR h, ssPETHIENII heavy chain (H$) &
light chain (L% 255X ¢ 1K/t b. X\ CTHEEH
D Arg"®*-Val' ' &0 I h s &, BEEEBET ¢ 7
BRICE A STEK 11,000 OIEHIL< T 5 F &M L
DOoXaf CE#BRIh, BVREEEYRT X Sk
319, ft-CIXaf k45 FEH 50,000 TELIC L VY
30,000 DHEE E 20,000 D LERCEIMT I B & &35 B
has X 5icins .

HE T, ORI D 2MBEEREEFOLBERERT,
FEIERFOBRRICER L, KARDLMCX HEEREF
o7rbrrvEY, EXRT, IEEDCLEMRA
F, NPTV ey EVIIOBRBEYRE LT
¥fe. 4[E, FHFFIEHe b MROBREREHBIXET
DEjRE%R F.IX: C, F.IX : Ag K X OBIXETF D[R E 5
DOE L VERL, OB, ARERELRESRSY v
JeEBH > Platelin, 4FRMEEER O trigger O %R
FTH % Simplastin 8 X VL BERDOF —ThH 5
Thrombin 12 X % BEEHRAER O EBIXEF OBREICD T
HHRE L7,

WS L UHE

1. #F %} Platelin & Simplastin (X Organon Te-

kunika Corporation, NC X » AF L 7. Platelin i,
Bell-Alton 320 C o F X b Ly vIRE T,
Simplastin (& v 4 FHD 7 & b VEERK GERE N = v R
TIARFV) THBH. PrVEVIRIFY+FEEDOE b
a—trvEvER (500u/vial) %A\ . e-amino-n-
caproic acid (LAF EACA &3 WIEFILE T,
)3~aminophenyl methanesulfonyl fluoride hydrochlor-
ide (LAF p-APMSF & g3 Az TSRS X
DAF L. ZoMEER L &5 I X TbEzos A
Ok, —F—im CEHLZEREM, ¥ &
Fvsie.
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2. BREREY BN O R E AR O MFRR | F
¥ Platelin (KR 3.6X1071~3.6X10"%mg/ml) 0.1 ml
TrANIy 7 ARBE UACEThZhal1.9m%
%, 37TCwCTIMEL, Y (0, 1/2, 1, 2, 3, 4,
5, 10, 20, 40 4, 1, 2, 4, 24 B e &£ REBRE T 10mM
EACA 20ul, 4mM p-APMSF 20x1, 12.5mM sodium
citrate 40ul (LT h b D 3EDREREEILRE W

5) iz, BERIGZEIEZE4°C, 3,000rpm, 10 4
s LT B2 oM L. b0 F. IXOBBY R
L, fteChBoRoltsmE (B o FIXieow
T Western blot ($38%) % 1T » 7. Simplastin #&EE 5.6
X10°~5.6%10"2mg/ml, Thrombin K& 5.0%10°, 5.0
X107%, 5.0%X1073, 5.0X10~*U/ml iz2\~T b kI
Al lekdBEe L CERNARERCITER LKD)
0.1 mFE&EIM 2 e d DIEDWTHIRE L.

3. BIXERTEEEE F.IX:0  ®fEFo F.IX: C
27 AV BT A P8 (Agada, Puerto Rico) #5IXHA
FRZiMmAE (EREMARE B BE ORISR %
HELL, »4 ) vEERH & L Rapaport-Ames
DIBREVMCIVEE L. RERIZEEe b 7=
##0 1/10 FHW % 100 % & LTRD 1.

4. FIXRTFHEE (F.IX: Ag) : Fujimura et al??®D
FEC LR U-BREH e P EXEF v FlE%
iz Laurell 2ic X B m 7 v b REBKKEIE® R X
O Asserachrom IX: AG Kit® (STAGO, France) %
F \» 72 ELISA  (Enzyme-Linked Immunosorbent
Assay) BN X 5 7.

a) Laurell ¥ : 7 #» — & (Sigma Co. MO) % 0.075
M~ e > — A2 (PHS.6) T 1 %icB& L, ethylene
diamine tetraacetic acid disodium (EDTA-Na,) %
ImM i7s 5 & 5 ehn %z, REBERE, 56CIcREL, B
KM e P EXRT v FMEr 1 BBERML, #52
B (7.5X7.5cm) Fic#mL, ¥AFREFER L. 7
He—ZANEE B OFRDO—W L D 2 emDIFALIC
ERE 4mOA2ERRCH T, Hk (GmgEEaR+Ho
B 20ul HEFAIHFINL, R ED~Xr > — ViEEEKE
VT 0.8mA/cm T 18 BERIKE) L 7o SkBNE T4, &
wTBREAL, BE RZREEL, 05%
brilliant blue R-250 (F+#% 3 1 5 R 7 X&) cHE
L. 10 BEEER, 10 % # £ 7 — A ChifaBEmR L <E >
hiceryvroEd (FIX: Ag) ¥, E¥AMmES 1
1~1 16 CH/ML CERCAE L CTHE LRI HHEN
LD RIHE L e,

b) ELISA#: ik b BIXETF v ¥ FIgG F (ab),
(STAGO, France) 100ug % 20 mld = — 5 4 v 7 {E1
¥ (50mM sodium phosphate, PH7.5) WML,
ELISA =4 7w 7v — 1t (NUNC, Danemark) D%
well IZE D RO 200u] FOHWL, BiR T—HRFEHE LT
FaERELL, XcdEER (0.1% Tween20/0.15M
NaCD &< well &5 E¥%EE L. BE2HIEER
(150mM sodium phosphate, PH7.5/0.19% Tween 20/0.
15M NaCl/0.19% BSA) =T 100 f$icF R L 7=, BRER
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A& UCIEE AmgEo 50, 100, 500, 1,000, 2,000, 5,000
EOHFFFNRER Lic. FEHPBEE 200ul <1270 7
vV — bIZEINLER T 1 RSB U RO T # 5 EI%EE
BT ok, EHLRPBKEF VI F > 5 —EEH IgG
(STAGO, France) 150ug % 20 mlo 7 FISE I 7517
L, 2D 200ul =47 r7v—bHEMLE. BET
1RHBE LRSS BESEE2T > Zhic200ul o
ortho-phenylendiamine (OPD) #£E®& xRN L, ER T
BRI 3 B8, 3M H,So, 50u] %0 2 TRIGZEIL
L. ##iic Corona MTP-22 2-wave length micro-
plate photometer (= v 7R ESHE T AW T
492nm DR CHAER L.

5. &IEEREF O EXKETRE DM D Western

blot ¥R X BT I RO AT » 7L e,
a) FIXATF oMo | i MmBRERRF O£ LE
1 mliz 100mM benzamidine-HCl % 0.1 mlERiIL, Zh
1Z 1M BaCL#¥ 0.1ml&nx, 4CTLEHMT T A
THHERML, F. X&2%EI®R. &% 10,000rpm, 4
C 10 BRI L, ThE% 0.06M Tris-HC1 (PH7.4) /0.
15M NaCl/5mM benzamidine-HCl 0.5ml T 1 [EI¥E%4,
0.05M Tris-HCl (PH7.4) /0.2M sodium citrate/1mM
benzamidine-HCl i@ CTF. X BEZEHL, B 1CO0.
05M Tris-HCI (PH7.4) /ImM benzamidine-HCl iz
2 KB 2T WK AE Y 1 mlicFRE L.

L IMEERBFDOF. XD BaClic X 2 %ER LA H
BoEINEKL, 4R, Platelin KB 3.6 X 10 2mg/ml,
Simplastin #&HEEE 5.6 X 10°mg/ml, Thrombin #&HEEEE 5.
0X107'U/ml @ = hFh OFRINTRICD T U E B 1A,
WRE RIS 1 Beffoo F. IX: Ag % Laurell 3 (Fik) 1©
THE LTz,

b )Immunoblot ¥ : A L7 F. X4 E % 2% SDS
FLO20% 7Y ) v GERTAETIXSY% 2
mercaptoethanol #/N 2 %) %% 0.0625M Tris-HCl
(PH6.8) tEEBREAL NC1 ~20REERk. ZOR
Bt 30ul % SDS-7T5% XV 727 VAT I FAZ X LB
Z7kB) (SDS-PAGE) iz 80mA 6 BB L. Xics
NE=brerr—AE (Schleicher & Schull, W.
Germany) &€, YV AV 77 VIEEER (=) v
NVEERF) THAVTLIA, 2HHBRNKCE v 7%
=t riie —RBEREFEIR. R, vYOET7LV
73v (FUMLETIZE) <7 my v 7REKREE b
FIXEF v FIE & —BRE I e, BEEK, ~<rd
F o —YEHNRY ¥ gGMmE (TAGO, Burlin-
game, CA) & 2 RrfERJG &4, 4-Cl-1-naphthol (BIO-
RAD, Richmond, CA) THf X% F. IXDOHZREBLE
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6. WEREWERNC X BEEIEXRT Xa) &
DRE ERFBEEYE (52222, Kabivitrum AB,
Sweden) ZHWT, Aurell 522D FEICHEL end point
THE L. Platelin (R EE 3.6 X 10 %mg/ml), Simplas-
tin GREEEE 5.6X10°mg/mly, Thrombin (REEE 5.0X
107U /mD 8 L CERD LWL OBRINRIED W CRE
BALAHT, BEEIBAMR 3 ~ 54, 404, 604, 2B, X
V24 RO EE 100ul 2 75 25 v 7RBE 2L D .
0.06M Tris-HCI (PH8.3) /0.15M NaCl 7001, 1mM
S-2222 100pl iz \FL, 37CT1 ﬁfﬂﬂﬁmé’\%t.‘
FIC 20 %EEER 100x] %0 2 KIS % 1k, 405nm D&
THEEE L. EREIhE Xa RTEEXFHHAR
Shicktifk Xa (USA, New Mexico k%, Dr W. Kisiel
IhiEE) 2ERLCELHRAREER LD ug/mlic
BE LT

B &

1. E¥ e r2mREEREFOBXRTEE F. IX:
C) BIUEXAFHERE (F.IX: Ag) O#R :

IEH e b £ IMREREF O HIXEF ORI oW TR
Wl ZoBEREIREDEOHMEOTEL L%
s, £ 1/20 BOERYHEM LI, Tbb
AE0.1mlTF o ARy T ARRE, ML 400
£ 1.9mlBEERML, TCRTINEL, BRINCEARER
BFRELER Y2, BOSHEL CELOEROF.IX: C
% Rapaport-Ames ® 1 B g?ViC CIE L. IEFEAS
ZADEMIEDNTI Tl TAF IX: Clx1/2 580
bxww LR L, 54, 133+5.1 % (mean+=SD), 10
SH165+21 % & 78 b 40 HHEICIR 39073 % & v — 2
ICEE U e, DIBERR U 24 ReR981213 9914.3 ¥ E CTIET
L7 (Fig. 1. A).

BEAEF O F. IX: Ag 3, Laurell ECik54% T
100 % %R LT 7e s, ZTOHRBIRKET LIX U, 4 K
BT8E2.8% LD B UBHMECIREALER L
Motz ELISA BT LES RIERBEOBEREAY R L
7 (Fig. 1. B).

2. Platelin, Simplastin, %5 X % Thrombin #EANC X
BIEH e F 2IMEERBHOBIXRAFERE F. IX: O
kX OFIXAFHIR (F. IX: Ag) O :

KB © Platelin 0.1ml 32> (REE-3.6X10"1~
3.6X107%mg/ml) 2AA - FeRBRE IC 4 1.9 mlF 2% N
%, BRMcmETO FIX:CRIEEA 3RIoWTH
58 L7c. Platelin #&¥REE 3.6 X 10 'mg/mlD R T, F.IX:
CUBE 2 BB OEREC EF LIZUD, 554270+
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Fig. 1. FIX activity (A) and FIX antigen (B) during of normal whole blood with
addition of saline. O : F.IX: Ag by laurell’s method, @ : F. IX: Ag by ELISA.

62 %, 10 5% 31021 % & & Hic BF U 1 RERIE 700+
3% L -7 L. LESEIRL 24 B 64+
13%EFTET L. YPEE 3.6X10 %mg/ml, 3.6%10~°ng
/mlDRTH, F.IX: CREEREOEAZR L5 45
BobERAL, 1BMEEE 4 1,250+43 %, 490+8.2 %
LY — s EL. DBERL, 24 RSIci34 « 250
+21.2%, 56+2.9 %% TE T L7z (Fig. 2. A). &EHE
D Simplastin GEEEREE 5.6X10°~5.6X 10 *mg/ml) 1
DX RABROTECHRE LicEE, F.IX:Cix5.6X10%ng
/mlCURRERE 1/ 2 5T 200 BicETEAL, fo
BE D Platelin iRINF & ARk 1 ~5 0B bAER
L, 1ERI8% 4 2,900+82 %, 1,800+81 %, 400+8.2

%L — 7 CELBEREE TH 7. 3H LS LHE
WL, 24 BERIBICIE/ 4« 150+23.1%, 140+20.5 %,
105+4.1 %% TET L% (Fig. 2. B).

£TEEE D Thrombin GEEE 5.0X10° 5.0X107,
5.0X107%, 5.0X107*U/mD ¥HInDOHE F.IX: Cidwn§
hd—BHCIECLEREL, 1RHEBCEIZAZH
1,350%+72 %, 2,100+60 %, 420+16 %, 342+6.2 % &
V-2 L, DB L 24 BB 4« 260+10.2
%, 340£20.2%, 132+8.5%, 112+6.2 %X TETL
7o (Fig. 2. C).

Laurell % & ELISA ¥z X 5 F. IX: AgfEIZ X < #
BL T, #EREREWERNKOF. IX: Ag



(538)

]
500 I
3 400
A. L
& 300
= 200
2000 4 w
100

1000 4 /21 2 8 4 5time

S

/2[}(
F&{f.

100

50 T T

0 10020 40 1° 2 &

3000
2000

1000

F.IX :C (%)

1004

100 4

50 T T 2 T
0 100200 40 1T 2 & 2" time

Fig. 2. F. IX activity during clotting of normal whole
blood with addition of various concentrations
of A) Platelin 3.6X10 'mg/ml(®), 3.6 X102
mg/ml1(0),3.6X10~*mg/ml(c), B) Simplastin
5.6X10°mg/mli(®), 5.6X10"'mg/ml(0),5.6X%
10~2mg/ml( o) and C) Thrombin 5.0 X 10°U/ml
(@), 5.0x107'U/ml(0), 5.0X10-*U/ml(2), 5.
0X107*U/ml(a). Data are presented as mean
values+1SD (n=3).
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Platelin ¥ E 3.6 X10 " \mg/ml ¥ ¥Hin L7854, F.
IX: AgiXiRn 1/ 245 X p{ETFTLIZU®, 54592+
5.3%, 107 90+£3.7%, 1R 87T+2.5% &7
TeSBIZ L A SBT3 24 BRI 84£6.3% TH
o te KB 3.6X10%mg/ml, 3.6 X 10 3mg/mlO¥RIIR T
3 F.IX: Ag MRABEEER TEAZRL, 24 FEEE «
80+t4.7%, 78+2.4 BE Rl (Fig. 3A).

Simplastin #KEE 5.6 X 10%ng/ml & ¥Rin L =54, F.
IX: Ag %R 1/ 24 X DETLIZCD 5 4 91+2.2
%, 10 571 8221.2%, 1R 7T4£4.5%E7ch 2
FILB IR E A CEEET, 24 BB 60£4.4%TH
ot EBE 5.6 X 10 'mg/ml, 5.6 X 10~ %mg/mlO¥RINR T
3, F.IX: Ag (XRREREBRBEEHE TEAZRL,
20 BFMEI R & 2 T2+4.2%, T0+4.1 % 7R L (Fig.
3B). ‘

Thrombin KEE5.0X10°U /mlZ HinL -5 4&F.
IX: AgRiRIn 1/ 245 X D {ETFTLIZU®, 545490+
6.2%, 10 5% 87+£5.3%, 1EFREI%K82+3.2% &%k,
24 WfHIH% 68+5.2 % F TIET Lz, #BE5.0X1071U/
ml, 5.0x10-3U/ml, 5.0 X 10~*U/mlo %% Th, F. IX :
Ag GFEERBEERE TEA R L, 24 REHE
% 74%5.2%, 73+1.2%, 671£2.4% %= L 7= (Fig.
30).

3. BEREDERINCLA2TS e v AEFS5 25y
B (PTT) B OEHALEXATF F. X a) £k
FTE

ERoz &<, &£MEEE © Platelin, Simplastin % X
Ut Thrombin & Z 24 1 /20 BEHIN L 7B 0 £ 0 %
BRSO F. IX: CRERRMOZhICELTELL
L7z, ZhigEREYE X % F.IX: CHER~
DEE, F.IXD activation, BEEEPCERKEHS F.
XanlBiriwls L#RIIS.

FIX:CoBEFIBEXEFRZMPLEE L L
PTT BIBRIC X o T 5. T, IEF e b Mffic1/
W BRENCEFBERECRERENE L HNL, PTT R
ETEERBEN L.

B 3.6X107°~3.6X10"%mg/ml® Platelin ¥Rin o
PTT X &RGMEED PTT LI A FEREXRAD
ol THIBIPTTHIZER CTIR7.2X10 ' mg / ml ®
Platelin ##4 t » v A7 5 2 F vERFE LTHLT L
HLEIBbDEFELZ LRI KBE5.6X107°~5.6
X10°mg/ml® Simplastin D ¥ X 5 PTT 24 A%
o PTT 458X v 5 ~25 @M L7z, 5.0X10™*~5.0



L2 IMBEEBEEFO e + BXEFOBE (539)

X107*U/ml® Thrombin ¥ TS PTT 132 ~22 B4
MLl fo T hbOABRE OWBEEIREYE OWRIN
BF IX: COBERCHELE 25 LVBEE SR,

BERED BRI OBREMRBEF AR X h 5 F. Xa
oW TRBAERIEE %2 A\ 7 Aurell 329 CHIE L 7.
ERGINEEOBRERE TILF Xa KRB 1340 5% 0.
1lug/ml TH - fed, FIEEE 3.6X 10 2ng/mld Pletelin

FRINBE CIX 1 BRI F. Xa 12 0.32ug/ml & # 3 64
IRt KR 5.6X10°mg/mld> Simplastin FEMEED 1
RFI# o0 F. Xa R B, 1.7ug/ml & 15 28 L,
W 5.0X107'U /ml® Thrombin ¥iNEF D F. Xa 4
BLET 1 R 4.1ug/ml & AERTRINE X b0 40 £33
L (Fig. 4.
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Fig. 3. F.IX antigen during clotting of normal whole blood with addition of
various concentrations of A) Platelin 3.6 X 10-'mg/ml1(®), 3.6 X 10-2mg/ml
(0),3.6X10™*mg/ml( o), B) Simplastin 5.6 X 10°mg/ml(®), 5.6 X 10~'mg/
ml(0), 56X10">mg/ml(o) and C) Thrombin 5.0 X 10°U/mi(e®), 5.0 X 10~}
U/ml(0), 5.0X10~*U/ml( o), 5.0X10~*U/ml(A). Data are presented as
mean values (n=3). (by ELISA)
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Western blot ¥z X % 47 -

S MMEEBEF © F. IXDOBRZLREBIZ >\ T Western
blot ¥ CHLE L. ZOBREIMEY v 7 % BaCly-7 =
VBRTEE - BHL, FIXgEZEHR LD o
WoMALE. Ko EINR % Laurell 55 CHRE Lic k & 5,
84~R2 % THote. F.IXGEY v A HIERTE X 0%
JGRiIC T SDS-PAGE Tk E#, Immunoblot & T= b
vrrir—RBEEEL, fie P EIXETFO Y FiE
LR, A x — CEREH Y v ¥ 1gG Il & K
G ¥fe. &I 4-Cl-l-naphthol TREI®TFE.IXD
BZIRRB R EE L 1o

ERIRINE O £ M E @R O Western blot.B5ic X

% F. X0 v F ik QREBIS 0 4, Fig.5 Lane -

2) TIEHFEH 60,000 dalton ORIBIZHE AV F &%
DETERWAAY FAHBE L. IARB F.IX: Ag<

10.0+

1.0

F.Xa (ug/ml)

0.1

Mmoo

1 %) om#E (Fig. 5 Lane 1) TRE WAV FiI@EH LA
FeRWAY FIRBBE LUich ot Eie, BTR 968
TRTERCAY FEIARETHolcl XDV
tfnative F. IXTEZOE v FIRIEERP AV F &
E 2 bt BEERE S 4% native F.IXAA v Fofluic
2 FEH 50,000 dalton DAZEH L~ F (Lane 3)
PHBEL, DBEHA v FIRERMICIEE A EB LI 24 B
Mg BEL Tt

5 53T 4 F 5 50,000 dalton iwAE Y43 BT
LULAYFREBEL T E2150,1/2, 1, 2, 3, 4,
54 % TOEBIZOWTHELLE 25, 50,000 dalton

DAY FIR1AHTCIBEL, BB L bk

TS Te o TS & EARD bk (Fig. 6A). 54%
TOHE% 2-mercaptoethanol I TETL L THETS
L, 15%55 heavy S ¥43 5% 30,000 dalton @

_

x\z

-
L4 T T L4

T
24° time

Fig. 4. The generation of F.Xa during clotting of normal whole blood with
addition of saline(®), Platelin 3.6 X102 mg/ml1(0), Simplastin 5.6 X10°
mg/ml(a) and Thrombin 5.0X10-*U/ml( o). Data are presented as mean

values1SD (n=3).
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Fig. 5. The cleavages of F.IX during clotting of normal whole blood with addition of sahhe. Partially

purified F.IX was subjected to SDS-7.5 % PAGE. Following western blotting of the F.IX, the
nitrocellulose membrane was reacted with polyclonal anti-F.IX antibody and subsequently

with goat anti-rabbit 1gG peroxidase.
B~ : hemophilia B~. S

Fig. 6. The cleavages of F.IX du

o - R i
ring clotting of normal whole blood with addition of saline.

A shows the unreduced samples and B shows the reduced samples.
B~ : hemophilia B-, NP : normal plasma.

FLAY FAHE U (Fig. 6B). BLICTHFE 30,
000  dalton @ heavy g8 23 HHE. L 7= & & X b 50,000
dalton DSV FixF. IXag EExbhte.

Platelin # ¥ E 3.6 X 10 %mg / ml, simplastin #& & &
5.6X10°mg/ml, Thrombin #&EEE 5.0X 107 U /mlD ¥
T, EBILTERER 1/2 512 50,000 dalton @2

Y EHBBE IR, BB E A B 24 BERE
BAFEL T (Fig. 7A, B, C). tRBETR T4
BRI & RS FEA 30,000 dalton ORLE I v KA
HELTW (REK).
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Fig. 7. The cleavages of F.IX during clotting of normal whole blood with addition of A) Platelin 3.
6x10~2mg/ml, B) Simplastin 5.6X10°mg/ml and C) Thrombin 5.0 X 10-*U/ml. All show the
unreduced samples.
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