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Summary : We studied in vitro properties of heat-treated APCCs (Autoplex T and
FEIBA TIM4) as compared with a heat-treated PCC (Proplex ST) with special reference
to vitamin K dependent factors and F. VIl inhibitor bypassing activity (FEIB-activity).
Autoplex and FEIBA were found to contain all of Factors II, VII, IX and X activities equal
to or more than those levels in Proplex. While the immunological activity of F. II and F.
X in both APCCs was higher than their functional activity, the functional activity of F. VII
and F. IX was higher than their immunological activity. With western blot technique, bands
of F. Vlla, F. IXa and F. Xa were shown in autoplex, FEIBA and Proplex. The content of
FEIB-activity in both APCCs was the same as or more than indicated individually on the
label. These findings suggest that activation and inactivation of biological activity and
some modification of prothrombin family proteins in Autoplex and FEIBA occurred during
production and heating procedures, and that both APCCs are probably effective and useful
for managing hemophiliacs with inhibitors.

Index Terms

Factor VIl inhibitor bypassing activity (FEIB-activity), heated-treated activated
prothorombin complex concentrates (APCCs), Autoplex, FEIBA
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X 5 kMg, 3 7cd BEEVIIRF inhibitor-Bypass B
DRBIBE < TSN T B9, MEH B IE M
ELTHVWLRTWA PCCRANCIZELELTER $ V.
K@EEEgERT (F.I0, VI, IX, X) X&FhTED,
ChBHERTFEZFORBCIEEI S ERR PCC
%) (Activated PCC: APCC) $BIREh T\ 5.

HE T, TTREH S L b APCC 85 ¥k, 4
R %, BEARADMIC X YR 4 BoIEEMER PCC
(Non activated-PCC: NA-PCC & H3 b5 5.)E
2 %o APCCH o FEIB{E#: (Factor VIl Inhibitor
Bypassing Activity) %, HFi b2 X b nz PCCEA
DU, FEHIERRE L TR . ST, MALE
#Ety APCCHFoBEFTRBFICAE LY # I VKER
PR R T D2k, Z % Immunoblot 3% A, B
I, FEEHENCHE L, Zhb APCC HhoRERRE S
WLl 0 CHET 5. ‘
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1. InELEE-APCC % X 0" PCC %I : inZJiE APCC #l
L LT, Autoplex T (Baxter, USA) & FEIBA TIM4
(Immuno, Austria) D% 1 lot, IME-PCCH & LT Pro-
plex ST (Baxter, USA) @ 1 lot ZfH\ 7.

2. FBERTFREE VI, FXKROEXRAFIR )
# (F.1I: Ag, F.IX:Ag RUF. X: Ag) ; Fujimura et -

al®. Sugimoto et al'®. DHEEIC X D IFRLIH AT
e MBI, IXR O X RTFARREMM & L7 Laurell
DRy oy MREESKEECCHE L. QFEVIRTH
B (F.VI: Ag) ;= 1 @i e H BVIRFHRRE G %

i two-site solid phase immunoradiome,tric assay '

(RMA) ™M TRIE L. (I, VI, HIXROE
X®FHEE (F.I: C, F.VI: C, F.IX: CRUOF.X:
O ; #11, #VI, BXROEXRFRZmifFwEE L
fe— BRI CHIE L e,

3. Factor VIl inhibitor bypassing activity (FEIB-i& -

) : Elsinger (1977) 0Zj#k'™ic#HLL, Kaolin-PTT
T BRI & 0 ER Lic. MK A inhibitor il
## (10 Bethesda U/ml) 0.1 mlic, 5 mg/mlKaolin &%
# (Fisher. USA) 0.1ml, 10 f#& ML % Platelin %
(Organo Tekunika Corporation, NC) 0.1 ml%& iz F
DICEFAVF 2=, BYUCFRLIYy VT
0.1 ml&h0 %, 15 #RE# 0.025M CaCl, 0.1 ml% jn X B
R 2 JIE Ule. 8 B e E R 2 TR FEIBA (500
FEIBA U/vial) #IEXFRLEHHERLC 7=y P LT
TERLU 1R EE AR X W B L, FEIBA U/mle LCEH
L.

Z T R

4. Immnoblot 51 X 5f#%7 . Autoplex T, FEIBA
TIM4, Proplex ST #Z&BE/KTrhFh 2%, 104, 2
B HNL, 2% SDS K020 % 7 V) &) v (RIMET
1%5% 2-mercaptoethanol i1 %) %4 s 0.0625M
Tris-HCI (PH6.8) LZEBREAL 0C1~245KG&E
foo T DKL 10ul & 4-12% SDS gradient AV 7 27 ) v
7 3IFR7 7y VESKKE (SDS-PAGE) 12 20 mA 2 I
MR L. Ricyvi=rtrere—xE (BIO-
RAD, Richmond, CA) &bE,
—FmryFavI/SEBYS VAT ry b (BIO-

=a—bFFVART77

RAD, Richmond, CA) “# AT 200 m4, 2 REEESH

RSy "=t rre—ARCEREEIS. 2Hic
-7?/1{[1?%7/1/7* 3V (BRI AT AL) TTevFv
s e VI, BV, BXEOEXRT v FlE(~
FAD) LERER—BRIES B, BGE- LA F
2 — EIEEEH Y9 ¥ IgG mE (TAGO, Burlingame,
CA) & 2 WG &%, 4-Cl-1-naphthol (BIO-RAD,
Richmond;, CA) TREIREI, HVI, FXRUEX
AFOFRZRELBEL 2.
159 &

1. %8 PCCHOBIL, BV, HIXEOHEXRTF &4
% 0 FEIBA & ' ‘

Proplex, Autoplex, FEIBA & % v % 3 v K{&fFEHD
F.II, F.VI, F.IX ROF. X% & AT, F.I1:C,F.
vi: CRUF.X:C i FEIBA} Proplex> Autoplex ©
JEiz% <, F.IX: C it FEIBA> Autoplex) Proplex ®
JECHote. 3BHIEH FVI: C F.IX: Cx+o&F
LT, ' '

F.II, F.VI, FIXXO'F. X o#HiJEEl¥, F.VI:Ag,
F.IX: Ag 1Z2\~T ik Proplex, Autoplex o 2 $iF|izo
WTik# 7 <, FEIBA kK0T, F.VI: Ag 112
HEOW /54, F.IX: Ag 3315 Th-7. F.I1: Ag
X FEIBA) Proplex) Autoplex DJEiz% <, FEIBA i
Autoplex D#J 4 5% { &FEh T\ . F. X : Ag 1% Pro-
plex> FEIBA) Autoplex o JJ§ T Proplex % Autoplex
D#) 5 R DMERR L. ABANCOW T4 BT OHR
ELEHOEZBEF IITERH3IME F.XTEH2
~OfELBREES X VIRENE S EEh, F.VI, F.IX
“CiX Proplex 122\ CIikiEIER U ¢, Autoplex, FEIBA
B LAHRE X BENESERS ST T

FEIB {&: (3 FEIBA, Autoplex & %, FRIMMLLED
fE#7R L 7. Proplex ® % ik FEIBA ® 8%, Autoplex
D5 RBETH -7 (Table 1).

2. Immunoblot ¥ X % f#HT -
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1) F.ILD3FRT, BILRESIADEAY FERL
7z. 755KD, 55KD R O'40KD D AN v F iz h £ h
intact 7& prothrombin, prothrombin + fragment 2 %
L T prethrombin 2 CigiEF—HKT5dDEE 2 bhi.
Thrombin A3 % v Fiz\WwFhn@ PCCTh R

bhishote (Fig. 1.

2)F. VI FERITR TR 3HA & & 50KD 0 v F &R
Lizc. 50KD D3 v FIRETLRTIHHEHEAL TV 5B 2 & o
LFVia:tEzbhi. TEFEBRTRTSKD iz—3
T35 5—AKDAY VAW HAER T F.VI+HF. X

Table 1. The content of factors II, VI, IX and X in (A) PCCs
Indicated Dissolved F. II (u/ml) F. VI (u/mD) F. IX (u/ml) F. X (u/mb FEIB
activity - volume activity*
(units)  (mD) C* Ag™Ag/C C Ag Ag/C C Ag Ag/C C Ag Ag/C (mD

Proplex ST 400 30 9.0 23.2 2.6 31 35.9 1.18 21.9 33.2 1.7 6.7 72 8.7 42
(FIX:O)

Autoplex T 500 30 5.3 13.6 2.5 28 24.6 0.92 31.5 27.0 0.91 8.1 13.8 1.7 865
(FECU) .

FEIBA 500 10 22.1 56.3 2.6 33 6.8 0.23 96.4 83.0 0.82 17.1 53.3 3.1 520
(FEIBA) i

* FEIB activity : Factor VIl inhibitor bypassing activity is expressed as a mean level of 3 lots.
* % C: Clotting activity is expressed as a mean level of 3 lots.
* % % Ag; Antigen is expressed’as a mean level of 3 lots.

Fig. 1. ‘The molecular analysis of F.II in the heat-treated APCC. A sample (10x1) adjusted to

approximately 5~9U/ml was subjected to SDS-4~12 9% gradient PAGE. Following western
blotting of the F.II, the nitrocellulose membrane was reacted with polyclonal anti-F.II
antibody and subsequently with goat anti-rabbit 1gG peroxidase.

NR shows the unreduced samples and R shows the reduced samples. F: FEIBA TIM 4, A :

Autoplex T, P: Proplex ST.
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PECTHoTetc®d, F. XICHB T2 v FRHB LKL
Zzbh5 (Fig. 2).
3) F.IX: Autoplex X3EEITTHR T 57KD & 47KD » 2
AOAY FERLE. 02 RTETICTHEEL, Hit
1Z40KD & 30KDD X7 & 4 F A v FAHEL .
40KD 1% F.IX ® heavy $4 + activation peptide, 30KD
1% F.IX a @ heavy 8+ % 2 bhic. FEIBA & Proplex
IERITGRT 5TKD O—&K, BILHRTILS57KD =058
BLl, #H\40KD oF L\ v F23HE L - (Fig. 3).
Bl D& 5, Autoplex iFintact 7e F.IXikiz & A
L7, F.IXa RU'F. IX af LR S h, FEIBA &
Proplex X intact 7t F.IX & —#F. Xa %d > T\ %
EXORE-E B>V (B N
4) F. X ! IB&ILHR T FEIBA, Autoplex, Proplex @
3FEELH59KD E50KDD 2ADA Y FRRLI D
BETRTEERL, HALFXEAWXF Xao
heavy $8J% 0" light 85I T 2 H LA v F2IHE L
7= (Fig. 4).

i

G E))

% ES

Fekete? 3 inhibitor DFEEE L 7 M1 KK A BE i PCC
HqHEHEL, TOIEMBRELRD TR, APCC EH
& & # % { @ inhibitor Bypass EEDORAN R I
Twa., LaL, @A) PCCHE#F D Bypass %R, F.Vllin-
hibitor bypassing activity D AfBIBIL TiX, F. VIl a
PO FOVIE: Ag 8, F. X +thrombin 3894 Dt
BHBA, RICHHER RIS TR OB
Thas.

4El, AutoplexT K O FEIBA o jn# APCC & pn#Eh
PCC ©H 5 ProplexST & F. II, F.VI, F.IX, F. X®
R, FERREBRF LcoTtHET 5.

Immunoblot 21z & B85, F.ILicowTikFh
ZhoBF w2 T 75.5KD, 55KD, 40KD D 3 ADFE A
v F A3 B, Prothrombin oFEHALIE 2 B X
> TfTbh b, ¥FFF.XakCa’ic X b 55KDD
prethrombin 2 & 35KD @ fragment 1 » 2 i242vh, X
iz prethrombin 2 @ Arg?23.I1e32%E & N HI W & h T

Fig. 2. The molecular analysis of F. VI in the heat-trated APCC. NR-shows the unreduced samples
and R shows the reduced samples, F: FEIBA TIM 4, A : Autoplex T, P: Proplex ST.
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Fig. 3. The molecular analysis of F.IX in the heat-t
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reated APCC. NR shows the unreduced samples

and R shows the reduced samples. F: FEIBA TIM 4, A: Autoplex T, P: Proplex ST.

thrombin & 72 %', 43 F&2 B 75.5KD, 55KD, 40KD »
A v R ixEh#hintact 72 prothrombin, prethrombin
+fragment 2, prethrombin 2 & #5% X h7z. Prothrom-
bin EHEAL D — BB RN —EICET L T2 D0,

thrombin &I E TRA TN T & DFEDD b i,

F.VIi: 48KD o —AREHEEHE T, V) vEE & Ca*
DFEET, F.Xalck b S-S 4 T iXh i 28KD &
20KD » 2 Kb s F.Vla M ih s, &
|, 38FIEH50KD DAY FREDLR, ZhboA
VIFRBRTRTHEELLI-ZE XD F.Vla stExbhi.
H b BHE L ingh PCC #FIFRo F.VIL: C &l L
T, SEDOFNIE28~33U/ml& 10 f£~50 fEDEE %
ARLENZDZEIZFVIaZ0b0EHEL TS T
LZXBbDEE LR,

F. IXDEMELEE oW, F.Xla & Ca?tick b
Arg's-Ala“E A RN EIMT & h, SSEA TR T
heavy chain (H#%) & light chain (Lg% 257 % F.
X a i2iss. ZICHEEFO Arg®-Val'® & 28Il & 1
% &, 10KD o activation peptide %L F.IX ag &

251920, Fie, FIXIEBRTF L Ca>FLET, F.Vla
X - ThiEMILE 52, Autoplex 1XIEE TR T
57KD & 4TKD @ 2 KDYV F&RL, 0 2 KB
IZTHKL, HFciw 40KD & 30KD D7 £ 4 FAVE
MHBE L Z &nb, 40KD 12 F.IX®D heavy ¢4+ acti-
vation peptide, 30KD (% F.IX a @ heavy 8¢ E x bh
7o, $isdoh, Autoplex i intact 7t F.IXig & A E7x
{, FIXa XUO'F.IXaB »LHERINT 5 Z &2
dbhte. FEIBA & Proplex 133E& G2 T 57KD @
—&, BILRTILSTKD 2320 B a1, #yvs 40KD D%
LWAVFRHBE LAz &2b, intact 72 F.IX & —#F
FIXaZdboTWwddbneEzbh.

F. X%, WHE®R (F.IXa, F.Vla, v v}gH, Ca®) &
SRR (FVI, E&RT, Ca*) omAIc X b iEH/X
h5?, EFEERBICOHEAD HEEF O Args-lle® &
AT &, activation peptide Z#EEE L F. X aa & 72
%. RIZ carboxy terminal peptide @ Arg?®-Gly?** 434
WiEhF Xagicind, $H, 35K & dIEETRTI
59KD & 50KD o v FA@D I, BLRTRIAD
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Fig. 4. The molecular analysis of F.X in the heat-treated APCC. NR shows the unreduced samples
and R shows the reduced samples. F: FEIBA TIM 4, A: Autoplex T, P: Proplex ST.

DAV FRESLL, 50KD & 20KD EHitic~v ¥l
Hlit. FEBTRTOAVFEIEFRELRE X, F. X aa
LELbR, BLTROZODAVFIRFE. X, F.Xaa D
HEROL#EHL#ERI N,

B EX v, Autoplex X O'FEIBA iz>\WTF. II, F.
VI, F.IX, F. XOoESHEBRERTFE2 & A TS S &
Dbl ERECRT ROk ER S &, E PCC
BHI A F I, F.IX, F Xi@ow ik <, gk
APCCHANIZ R NTH I —WAEH LI T 5D
DEFZEZbR. AL IMBAPCCHA X v
FEIB EHREWE LML, 20 0n . IEAHRE
@ fragment & F. X EH 13 D fragment IZ & % com-
plex TH 5 L#HEL T %52%, 4@ immunoblot Fiz X
DEEC—BERILI NI F. I, F.X2R»lk sic
X v, Zh B FEIB activity &), E5HIZZ D com-
plex %% prothrombin O{E¥LDO H e HFTF. Vila D4
BE bR LR, Autoplex X O°FEIBA it o\ F.
VI: CHBWEEZRLIE%E 2 bht. Seligsohn 5

(1979) 1% FEIB activity 7= 3o, S¥$
DF Vla 0EEEEER L. Zhix, F. Vlaomh
A BH DEE R LR R & X <HBIT B &,
@ sterud B2 (1977) OHE LA F.Vlakck 5 F.IXD
fEMEA (Alternative pathway) I2#3°¢ D TH 5 23,
InE APCC ##iz 3\~ T F. Vlla ® FEIB activity &
FETEEIAREV D EE L bR,

=a
= A

Autoplex X 0" FEIBA 1 jn#LE & & te S HI S8 T
BTE R I vVKIKEERERTFOEEIR OTNE LY Z
7, HUREIEL, EERZFCWBb0LE bRk
Immunoblot # % BT Z kb APCCsH o intact & OF
activatedF. II, F.VI, F.IX, F. X ¥ E&TFEHL 2 1.
Autoplex, FEIBA Z3tic+4-& ® FEIB activity %78
LT, ThbIBIHEROELEERLLLF.
II, F.VI, FiIX, F. X3 T, ¥FRid—HckEzLT
W3 EHEI N,
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