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DETERMINATION OF FACTOR X

II. FACTOR X ACTIVITY AND FACTOR X ANTIGEN
IN THE NEWBORN PERIOD

TERUMI KANEHIRO
Department of Pediatrics, Nava Medical University
Received May 31, 1989

Summary :  Factor X activity by solid-phase immunochromometric assay (F. X : Ciem)
and factor X antigen by ELISA (F. X : Ag) were measured in cord plasmas from newborn
infants, and in plasmas of full-term newborn infants during the first month of life without
hemorrhagic symptoms. In each group, 50 plasma samples (25 males and 25 females) were
collected. In the newborn cord plasma, the levels of F. X : Ciem (39.3+8.4U/dD) and F. X :

Ag (40.6+8.1U/dl) were lower than normal plasma.

F.X: Ciem and F.X: Ag in the

newborn plasma were lowest on the next day of life, i.e., 33.0+9.5U/dl and 34.6+9.3U
/dl respectively, and increased gradually during the first month, reaching 66.0+13.5 U/dl
and 65.7+12.4 U/dl respectively. There was no significant difference in F. X : Cicq or F. X :
Ag between males and females in each group. These results are discussed in connection
with prothrombin, factor VII and factor IX values in the newborn period.

Index Terms

factor X activity, factor X antigen, newborn cord blood, newborn, solid-phase immuno-

chromometric assay
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1. ®ExS

i. BRI SHEES R A EEERER O
BMAHFRL, BEbc3.8%7=vBrt Vv arl/10
BEAH, 4°C, 3,000 rpm T 10 HREELL UM & Eic.
M, BEAD & 3 vKEFIRERTWRWEES 50 Fil%
gL L. '

i, AR FREMcYz i vKESEZTTLRWN
EEERFERCHELELAS0 L1, UEASL,
A42, B43, BS4, B45, BA6~THI 0%
$B 1 »HOR AR TR L . BT FEERERL v 23 G
TR CHAT Uz, — S fcr BBk X v i L.
ChorEB ELRAES.S% 7=V Y v A LR
&, B L EE. £ESLHH 254, L0254,
50 6 & b MAE v 7 AR L e, RBITC
FERFELTWIRWEAERTHES 0 BRSNS, g
DAHFTRERETH > 1.

2. &/ 7 v =il VIcERECOEXET
EE (F.X: Cem) EFURE (F.X: Ag) ORIKEIEL.
BEMIEES T SO, BRIETEROZ &L ThHB.

i. F.X: CnDWE HBEXEFE/ 7 2 —F 18
& (NMC-X/4) % 0.05 M bicarbonate buffer (pH 9.6)
12T 500 512 E B L microtiter plate & 200 xl 3045
HH 4 CURMTEAL L. Teysv 7 BEL

g %

4.% BSA fn PBS/Tween THEERRLHEL 100
ul FOERMU 4 C24 BFRERIG &7, BEE# Russell’s
Viper Venom, CaCl,, S-2222 DE&¥ % 100 x1 3o
N 37°C60 ARG OD 405 nm THEEL, F.X:
Clcm%‘ﬁh.

fi. F.X:Ag OBE F.X:ConllERD7V— 1%
T4%EE L, 1000 AR L chB X RFRREME 185G
T 100 11 WL 37°C 2 RERIRIG S ® 7. Btk
2000 I FHR L e =t F o & — VIEBPIR R oG v
FHuE 100 ]l ZEHIML 37°C T 60 SHRIG X &tk +
S g, O-phenylendiamine %8 & L C¥tn, Rt
X+ OD 492nm THEERL F.X: Ag #E7%.

3. EBXEFHIRE D R XL BIIKENE | Laur-
ell LD HEIET T - 1.

v 7He—2%1mM ABI VoY 2EEL0.075
M < e F— AIEEK (PH8.6) T 1 RIEBBMRLY 5
AW ECEAA LTy VPR (7.5X7.5cm) RIERL .
ZOT7He—ZAFEROTEEID 2cm, WL DY 2cm D
HAHE L cm B 3mm DEFHOHE ST, HHmE

. 35 ul #EIN#% 2 mA/cm T Bromophenol Blue %~ —

H—bLte7 AT I ve—7RN3.5cm BET 5% C—
WILKB BAT - 7o WEIBRE I mM ABH Vo v a%E
©20.075 M ~ w7 — VIEER & e

i. X b 2mm ECEETRICE TRy VR D &

b, O Wiz 1mM EDTA-Na, 2 Etr~<r > — i
C ERTHEL 1% 7 Ve — A icHBREH e M EEXRTF

REMBES 1.5%M%, 6.6ml BEWTHALLTHb,
—RTCIKE) E EAF A 0.6 mA/cm T 16 BRKEI L
fo. WENRZEB AL T AR EE R\ e F — LR

Table 1. Mean=®SD (U/dD of factor X activity (F.X : Cien) and factor X antigen (F. X : Ag) in each age

group
F.X: Cim F.X: Ag

Age male female total male female total -

group n=25 n=25 n=50 n=25 n=25 n=50
Cord 39.3+ 8.4 40.6% 8.1
0D. 34.6+ 9.0 33.6+11.0 34.1+ 9.9 | 37.0+ 7.7 . 37.4% 8.9 37.2% 8.3
1D. 32.6x 9.1 33.4%+10.1 33.0+ 9.5 33.9+ 8.8 35.4%+ 9.9 34.6+ 9.3
2D. 37.5+11.0 36.2+11.1 36.9£10.9 40.9+ 9.5 - 40.0+10.1 40.4+ 9.7
3D. . 41.0+10.2 39.9+11.2 40.5+10.7 44.4%+ 9.5  44.1+10.8 44.3+10.1
4D. 48.0%10.7 46.6+11.5  47.3%11.0 50.9+ 9.9  49.0+10.3 50.0£10.1
5D. 54.0+11.3 55.6+12.8  54.8+12.0 56.6+10.8  56.6+11.3 56.6+£11.1
6-7D. 59.04+14.0 60.0+14.0 59.5+14.0 57.0+12.8 59.4414.3 58.2+13.5
1M. 65.8+13.9 66.1+13.1 66.0£13.5 64.31+13.2 67.2+11.7 65.7£12.4
Adult ' 99.0+10.0 100.0£12.0
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Fig. 1. Chronological changes of factor X activity.
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Fig. 2. Chronological changes of factor X antigen.
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+11.0U/dD) ¢ETFTLERHE4A 1 Tix16~56U/dl
(33.049.5U/dl, BIE32.6+9.1U/dl, % J233.4+
10.1U/dD & EBHRAEMEEZR L. B4 2 TIX 16~58
U/dl (36.9+10.9U/dl, BIR37.5+11.0U/dl, &E
36.24+11.1U/dD, H4 3 Ti%20~65U/d1(40.5%10.7
U/dl, BIE41.0£10.2U/dl, %! 39.9+11.2U/dD,
H4 4 T2 28~72U/d1(47.3+11.0 U/dl, B 48.0+
10.7U/dl, % }2 46.6+11.5U/dD, H4 5 T2 36~80 U
/d1(54.8+112.0 U/dl, B IE 54.0+11.3U/d], %2 55.6

] %

12.8U/dl, BJ259.0+14.0U/dl, % F60.0+14.0 U/
dD t#RawiEint, £ 1585 Tk 40~92U/dl (66.0
+13.5U/dl, B8 65.8+13.9U/dl, &2 66.1+13.1U
/dD) wE L7 (Table 13X Fig. 1).

F.X:Ag 3, B 24~58U/dl1(40.6+8.1U/dD
THotedl, B4 0 Tik16~54U/dl (37.2+8.3U/dl,
B 37.0£77.0U/dl, )R 37.4£8.9U/dD LETL,
B4 1 TR FX: CnDBH LAEFEIRI6E~56TU/d
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Fig. 3. Correlation between factor X activity (F.X: Cim) and factor
X antigen (F.X: Ag) in each age group.
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Fig. 4. Crossed immunoelectrophoretic patterns of
factor X antigen in the presence of Ca*™*
ions.

(A) healthy adult plasma

(B) a sample of newborn plasma with 0.5
<F.X: Cin/F. X.: Ag<0.65

(C) a sample of newborn plasma with F.
X: Cen/F. X : Ag<0.5

dl(40.4£9..7U/dl, B8 40.9+9.5U/dl, Z}240.0+
10.1U/dD, B4 3 Tix28~64U/dl (44.3+10.1U/
dl, B 44.429.5U/dl, &R 44.1+10.8U/dD, B4

4 T3 28~70 U/d1(50.0+10.1 U/dl, BJ 50.9+9.9U
/dl, %2 49.0+10.3U/dD, H4 5 Tk 36~76U/dl
(56.6+11.0U/dl, BIE56.6+10.8 U/dl, & F 56.6+
11.3U/dD, H4 6 ~ 7 T 34~80U/d1(58.2+13.3U
/dl, BIR57.012.8U/dl, &R 59.4+14.3U/dD &%
AL, %1 5 ATk 38~92 U/dI(65.7+£12.4 U
/dl, BB 64.3+13.2U/dl, &I 67.2+11.7 U/dD s
L7z (Table 1% X0t Fig. 2).

2. #HHENEEHD F.X: Cmé F.X: Ag OHES
I $05 F.X: Cen & F.X: Ag OHBEIRET
y=0.72 L BRIFCHote. B4 0 TiRy=0.78, B4 1T
12y=0.76, H4 2 Tixy=0.66, H4 3 TiZy=0.63,
H4 4 Tlixy=0.79, H4 5 Tlixy=0.80, B4 6~7T
Xy=0.88, &% 15 A Tixy=0.81TH - 7= (Fig.
3.
F.X:Cew/F.X: Ag DETLTW53D (<0.65)
HHEA 124, BHS2w34l, H43 w36, A44
1 FRDd bR, FO5BEA2D141K0.5 XY
LETFTLTWE. Chboy vy o nwTEXETH
ROZRLEZXGEBR kB 2T h, F.X:
Ciem/F.X: Ag #80.5 T W{ET LT B4 2 OFITIL,
EHEIMFED arc HTH >N EDE — 27 1302 A
ZALE L&\ —ItE D arc 238D B h, ZDMOFIT
BEBLELR—DE — 7 2EOR - —EMD arc 23
Bohni (Fig. 4.
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FERHC S CCEXEFEEMETL WA T &
Aballi 52(1959) DELIR, HRCI HELBES
RTERY, LaLHEEO#HB oWk &
V. BXRFHROBAE IS e P XA TFREME S
DETHY, BRETERIATRVWAREMTHS. X,
FHERIICERICR R T 5 & LB RIS S — &
DHEFR DD, FEXRTFOEMR L OHEEOHE S
routine work & LCTIFfTWEEWZ Lick b EBbhb.
BE RN L EE TS XETEREMA L )
v PEXRTEARMAL, FRCAFEL CEFREMNL
FMEXRTRBHIMBLER L. BF VIR oHimE
FRAWCEBLI ALY 2 AESRBEILRE 1T
I 5FECcoEEPMNROBEXRTHEEXWEL, 8
XATFEME &t UCed Liedd, i REID#B Iz
WTIRBH L 2o te. EEIIREXETFE/ 27
—FAdiE R RAVi-EE L CoBEXRTFEE LHRED
FRFERE R L. FEOFMIE I R TR o
THIIC & E5 50, HECER LB XEFEERRE
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ELRVWHEXREFE/ 7 v —F A5k TH B NMC-

X/4 X v IgG ZEZIER L ELISA XY 25 v v 96
R4 7n7Vv—1rDE{EY=AREEL, ZhIHERSE
RIEL N L CHIR « RS2 THheEHE Lo KK
Mz Russell’s ¥EFEFR L O LH v v A BTN Tl
W35 p-=te7=)vE405nm CTHETAHAZ LI
IVEXRTESELEET 5. COEXRTEERERE,
7V —t Lo E TG L BERESNEXRTFRRE
MEZXHFMLT, FURERKIGIBRNTANVAF & F —
CEHBHRFR [oG ¥ FHk &L KE &85 ELISA ORT
PR OE XAFHEEZWET S0 THS. K
WELEOF A ZOH pl DMy 7 &AW THEE L

HEE ARA—D 7 v — b+ ETHEL 5 5. QRZMmFED
DB ed, BEFFA e AIDS o i34 i
. OEMAERBEAEXELIRROBHETO
chromometric assay & B4 O—THEAREFHTH
5, KETHB. SE, ZOREEY B TELHERD
17 BECOEXRATESELTEROHB 2B L
7o,

BRIy v 7 A TS X RFiEMX 39.3+8.4 U/d],
FEXRFHFEEX40.6+8.1U0/dl T, EEERA 9.0+
10.0 U/dl, 100.0+12.0 U/dl »£& 4 40 %EiHEDOEZ R
L. BA40D50 v v 7Tk, HEME34.1+9.9U/d],
PRE 37.2+8.3U0/dl LETL, HA 1 Tid%E % 33.0
+9.5U/dl, 34.6+9.3U/dl L BRIEMEERR L. DABET
WML H4 6 ~ 7 Ti1%59.5+14.0 U/dl, 58.2+13.5
U/dl, &% 15 A T66.0+13.5U/dl, 65.7+12.4U/dl
ERAEDOHK 2/3 CBIE L. ThbAg 1 » B ofEx
EHVD S-2222 12 X % WM amidolytic ¥ D 61.7+
10.1U/dl, Laurell #kic X 5HURE 64.3+12.6 U/dl &
Wh b IRIERAFOERR L.

EREHCB N TEXRF LHREOWThI BLzE -

HRD LN - e, EXRFIEE & PUREOHBE
I Tiy=0.72, B4 0 Ty=0.78, B4 1 Ty=0.76
LEFTHoTmRES 2 Tiiy=0.66, H4 3 Tldy=
0.63 LXRET LK. HS4 4, BHS5, HS6~THX
O4&% 1 » A coEBEIEEK 4 0.79, 0.80, 0.83, LI
0.81 L RIFTH 7.
SEOFERBMEXRFOBBEHED =M1 X
ORI D 7 r b rv ey, RO, = EB5YDEIXH
F, FOOEVIRFO L h & BT 5 &, BRimciks
ey ViR 45.0+8.0 U/d], $IXREFERE 31.0+
18.0 U/dl, #BVIRF#E# 51.1+11.5U/dl, BXKEFE
PE39.348.4U/dl THHX, 7w bmyvEVHER
42.0+7.0 U/d], BIXRFHEE 32.0+18.0 U/dL, £V

2] ES

RFHURE 51.5+10.9U/dl, BXEFHEET40.6+
8.1U/dl TH»te. féo TEEBOZRTFOEERIEIT
HVERTF>7r b r v EV>BEXRF>EXEFOIET
Hote. BE41 TR r b r v € viEK3T.529.7U/
dl, SIXEFE 30.6:11.8 U/dl, S5VIRTFIEM: 44.3+
11.1U/d], #BXHEFEME33.019.5U/dl &£« FiiE
fExRL, X HEEL 72 brv v 40.6£8.90/
dl, $IXKT 34.4+13.2U/d], HVIRT 45.3+11.1U/
dl, $5XHEF34.6+9.3U/dl & X hEERTR L. 0
BERTFOFEES X OPURE WML, B46~7
TR e b e v EviEK53.0U/dl, SIXRTEE52.6
+5.8 U/dl, SBVIRFEX 73.9+11.5 U/dl, BXEFE
#59.54+14.0U/dl &b, HiIFEL Frbrv ey
51.0 U/dl, #IXHEF53.9%+7.4U/dl, HVIRF 75.6+
112.7U/dl, #XHEF58.2+13.5U/dl Thotc. 4
17Tk 7m b ey EVEKES5.7£11.0U0/d], £BIX
TS 40.6£7.3 U/dl, SEVIETIENM: 77.7+£12.2 U/
dl, HEXEFEY66.0£13.5U/dl &inh, HEEDL 7
mheryvEY526+8.5U/d, HIXET41.0£7.7U0/
dl, #VIKT 80.3+13.6 U/d], XK TF 65.7£12.4 U/
dl WE LT, feo THEK L ATOERFOEARRE
i, BIRF>BEXEF> 70 b ey £y >EXRFO
JETHhRL €4 3 vKEFHBERT T &4 LG
EEDORL-T\W5BZ EREEI .

B Z &<, HFERPCIFBHEXRTEE LR
BB T 0.78 & B RIFCTH - et H
A2KXV3TO0.63~0.66 LRLETLUKLYAE
TOS8HBETHoTe. BE 2~ 3BV TREXRTE
e/ EXRFHREDOHA 0.42~1.20 T0.5 ATt 1
BIBE S hic. BB/ PURHEA 0.65 L D dETFLTW5
9 Bl oT, FEEXAFREME B\ e oI5k
FEEBIKEIEE C 1 mM Cat &% FIcsE X AFHR Ok
BBRYHE LA, ERMEOWKE) arc HXT
arc O — 7 BBBANTIhE 30N 1 HBE IR, &
REEXRTFESE PR 0.42 THLMET LT
WBBITH - T,

BEXRFIRTm brv ey, EVIKT, ZXAFRE
LEffic e # s VKIRFEHERTFTH S, €2 IVvKRZ
KRG LIZE R § VKEHFRGRZZABRTFOy
-carboxyl glutamin B (Gla) % /& { EH¥EH (protein
induced by vitamin K absence or antagonist, PIVKA)
DELE IS, 2o PIVKA 13 Cat EE T COERK
By CRIEES T D arc X b BB ACKEI SIS, Ft
B ez 3 v KEKFHERFO PIVKA OBRBICO-
T, ENYRZRTEEX CEESKENETCHS 2 ~ 3
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DM FAro# 1/3 @ PIVKA-IID arc HE%
BEL KFNRBE4H42~3 Tl3~1/4DHER
PIVKA-IX® arc BHE$T5 EHEL T 5. 4EH, &
EIT - B XRF ORISR BRIKENE CTXE)
arc O — 7 PIEHE M BB TH > DX A4S
203 VI 50 BIFR 1 BIDORTH o T 1 BIDOLKE)
arc it k> PIVKA-II, PIVKA-IX & R#tic PIVKA
-XeXbbnL#ERINBED, HEDOLZH PIVKA-
XERTHE/ 2 r—FAHMBEBENEAEY 7 r—F v
FRBER I A TE ST, PIVKA-X 0EREHN R X
RTWRVWOTHEEIRL 278k

& S

EBEOMBLILAEXAFE/ 7 v —FAHBFICL D
FEXRFESE L EEOARUEE Y AT, EMEE
IR LR X OCIEEFHE R KT 5 E X EAFEE &6
REOHBETHRE L.

1. FEHImoOE X RFEMER39.3+8.4U/d], £XK
FHEE340.628.1U/dl TH-t=. BA 1 TEES
33.0%9.5U/dl, HURE 34.6+9.3 U/dl & BB HRIEME
Lish, DBIEREMLUH4S 6 ~ 7 CiEM59.5+14.0U
/dl, HiEE58.2+13.5U/dl, A1 » A TIXiEH 66.0
+13.5U/dl, HiER 65.7+12.4U/dl e L.

2. BREFELEXRTFERLEXRFAFERL
CHBEAL TV, B4 2, 3TIRRRETL TV
BLEOEEEZIRD bhith o .

3. FAERMe s EXRTESE LNFEREOBREY
Zrirrvey, EVIETF, BXEFOLhEHELE
Ml

ARLOEE IR 24 MHAFEREELSTREL .
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