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Plasma 11-dehydro-thromboxane B; Levels
in Thrombotic and Hemorrhagic Disorders:
A New Method by Radicimmunoassay Using Immunoaffinity Purification

Wataru HIGUCHI

First Department of Internal Medicine,
Niigata University, Niigata .
(Director: Professor Akira SHIBATA)

11-dehydro-thromboxane B; (11-dehydro-TXB;) has been regarded as a reliable parameter
of thromboxane A formation in vivo. The radioimmunoassay of 11-dehydro-TXB. with
newly developed immunoaffinity purification method was established, and the plasma
concentrations in patients with various thrombotic and hemorrhagic disorders were also
examined.

This new procedure allowed to eliminate unidentified plasma substances effectively.
And the radioimmunoassay had a wide detection range (7 to 125pg, ICs50=32.5pg).

The plasma levels of 11-dehydro—TXB; in healthy subjects (N=30) were 3.15+1.11
(Mean+SD) pg/ml. The age— and sex-related differences were not observed. In patients
with idiopathic thrombocytopenic purpura (N=12) and with essential thrombocythemia
(N=9), the plasma levels of 11-dehydro~-TXB; were significantly elevated (7.46+3.99 pg/ml
and 10.21+9.49 pg/ml, respectively) compared with the normal control. Furthermore,
in patients with disseminated intravascular coagulation, the values were very high before
treatment, but gradually decreased during the treatment coincidentally with decrease in
plasma levels of FDP and D-dimer. On the other hand, no statistical differences were found
among the levels in the patients with platelet dysfunction (N=11), polycythemia vera (N=3)
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or deep vein thrombosis (N=4).

The measurement of plasma concentration of 11-dehydro~TXB; seemed to be a useful

tool to detect platelet destruction or platelet activation in patients with thrombotic and

hemorrhagic disorders.

Key words: 11-dehydro-thromboxane B;, immunoaffinity purification,

essential thrombocythemia,

idiopathic thrombocytopenic purpura,

disseminated intravascular coagulation.
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M/ MEOTEALICHE - ©, MR EEh 2 Y Vi
b7 7% FYEBHr D HEh, BAEACT i Mg
S£IEH, MBEEMBERLELETSL ravRETy Ay
(TXAy) ikt 5. TXA; i3, BRI L HERRE
E, mikOEER IR L &5 MREEORKICE
CBboTWbEEThTW5H, TXA; BELIER
TRERILEYTH Y, LENTERHEFHENTH
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HIE%miE 3(1:2)[61.3% 7.4
W HIR 2 4 (10 3) | 58.0%11.4
TR RE BE R BT 6 (4:2) |55.5:+20.2

B M PR EE (R R 3(2:1)]45.7%11.6

EFHE 30 (16:14) | 42.3+15.9
(40 LA L) 17 (1 8: 9) | 55.0% 8.4
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#l 11-dehydro-TXB, Hifkil, BEXFERHBEL
FEE (UERE=8E, K BFED o5z
7299, &7 yo—2 4B |, Pharmacia Fine Chemicals
(Uppdala, Sweden) 8, $if&% 5 4 (Sepacol-Mini-
PP) BASTHE G BEERLL. WBoBM
wit, U vEBSRE®R (pH7.3, 0.1M U VEEF bY Y
&, 0.1% 7 oAbF b v aREL) BBV, HGOF
Fuzix, 0.1% D ovalbumin % &isEEED Y v EEE
WL, A&/ —n, TPV, BUTF LY/ 7Y
2 — /b 6000 (IFINEHERE CABR) oREA .

FRIOEE, 1REHEY 10ml 2L 30ml &Lk
HEEFE LTiA v F 22> Y (0.1mM) « EDTA~
2Na (10mM) » 7 v o—n (20unit/ml) OBEEHE
ARGE (OFh G RERE). THHE - REHAY » v
ke £, 11-dehydro-TXB, OBEMFI & A REBEEY
Mz bk, £THEY 7oy BBV, BiEi,
B 2@ (1700G, 2040) ok b s ok
L, B c—20C CRAE Lic. B Lmgs, 2
fERROT v b YL DBREE T 1.

11-dehydro-TXB; %, BABRE (dicarboxylic &)
FFABRE (6-lactone E) o 2 SR HPITRMEIZ S B
TERELRATVAY, SEFWHEE, To5BHEE
BRLRBT L LR IR T 5DTY, REAKE
DImEEE pH10.3 T2RMA vFax"—vavT5Z
D IKGRL, £TEHREL L.

# 11-Dehydro-TXB, %/ 7 u—FAHifk (100 mg)
LiEM(EE7 7 r—2 4B (20ml) % 0.1 M NaHCO,
(pH 9.0, 30ml) DiehT4 T, 168G X &7,
0.1M U X FEESEEK (pH8.0) TtV yua—
2 4B FOERRIEHES T o0 s L, Bohlkr ik
&R VEREEW (pH7.3) TR H%® 7 o—
A 4B KT 100 pg 1gG/ml $THERL, <y hHY 2—
A 1.0ml ELT, RUFBELY AT ARFELE.
COHhT L, 0.1M VU VEBEER TRMLLARY
WLt 95% A%/ —n (5ml) THI b 11-
dehydro-TXB, ZHiH U788, 300 * THRRE XY,
IhERERE LT 1IBRMEL2E 1004 320 duplicate
& Uiz

YERL L7-30HE, 11-[°*H-dehydro~TXB; methyl ester
(7000 CPM, 137 fol, 100 gl) BO¥E 11-dehydro-TXB;
¥tk (3.6ng IgG, 100]) & & bic4 CT8KfY v

Fa—yvavlii, IOREHESELZE)ITFL VYT
Ja—AdBGCCRE Y, BEEEoNE L.

ok, WEEHHOTFHEOEZOREIE, t-test
(BEAESYR) 2HOI.

b 2
1. ll-dehydro-TXB; OS5 H AL/ T vt 4
FERAMEROERES, 11-[*H]-dehydro-TXB, %
kL= —& LT ER MO RENEN: TR L
& A, BEFRSEOERERITLFHE2Y (N=10) &>

100“\\’

B/Bo x 100

o
[ae)
'

Fg OHT% - Cal

T T
0 10 100pg
11-dehydro-TXB;
B1 794127y tf ORER
B 11-dehydro-TXB: ORE AT\,
ZOFH (FBREAERE) 270 v b L.

P9
100 V=5461x+2636

7= 0084
p < 0.001 -

(8]
o
L

L]

11-dehydro- TXB;

0 5 0 "7 {5ml
Plasma
M2 ¥ & £ B
2.5ml~15ml OMmiEr s, HlEkH 7 252 HWT
11-dehydro-TXB; %#i{L L7-#&, *h*h%* 100
el OREE LCHERL, MBR:MEEOHE Y
m L7
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y=0996x +2.204
r=10997
p <0.001

Measured 11-dehydro-TXB;

Fig DHTX ~ add T

0 50

100pg
Added 11-dehydro-TXB,
B3 & M £ B
HifEH 5 A x BuTH Lk, BEA
B0 11-dehydro-TXB; # Nz THEEZHE L,
HME L REEOHB 2R L.

to. BB OERE 11-dehydro-TXB, * AW TER L
fobEEo—FixE 1 wRLE. E% 11-dehydro-TXB;
BEWEMOMBIL, 7Tpg »5H 125pg ¥ TIITRF
TERRE A > T, F i, ICs 1k, 32.5pg &ic-
fo. Bk h T 2 X TS LR LR 5 Uk
A6/ Fy A CBELELEZ A, MBEORERIEEE
OB (EEER) 1, B2 wRT IS, 2.5ml~15
ml OEBETRIFREGEAR L. i, MY
Esin Lo B & o 11-dehydro-TXB, & HIEE & D
i (FpnER) Tk, HINE 10pg 25 100pg £T
3 ko I RIF B R E R
1I. m#fs 11-dehydro-TXB, B

A@EE ST 11-dehydro-TXB, OEEFIE
EArE 2 Rl ERXNREE0FAOCHEMEL 3.15%
1.11 CFH+BEREZE) pe/ml TH-7. ZD 5 H40
L EO176TIE 2.991.36 pg/ml, 40kE KD 1361
T 3.36+0.65 pg/ml &ich, MBHCEBEEL D -
oo ¥, BEE (fhFh, 3.23%1.15pg/ml, 3.14
+1.02pg/ml) R LA h -7

BEBIBTAAEEOSEAE 4 wiRd. EHEX
MR & Ol TIE, BRI IR YR BHREE (7.46
+3.99 pg/ml) ROEREFEMM/RIER (10.21£9.49
pg/ml) T, HAEHEML T Fi, EENBED
428D B b EEAR Lo, BRI

% 2 MMt 11-dehydro-TXB; D EJIFH#BE

%= B 5 B 8 B + SD(pg/ml)
R FE M R AR B | 12 7.46+3.99
m MR EREE 11 3.49+1.96
JER F b 1/ N LR 9 10.21+9.49
HIE4 MfE 4.57+3.14
FEB IR M 4.10+1.70
J4 AT ZE 4 BLAE 7.85:4+7.09

CEwE® |30|  3.15+1.11
(407 L4 1) 17 2.99+1.36
(407E K ) 13 3.36+0.65
(F#E) 16 3.23+1.15
(Zth) 14 3.14%+1.02

B HEBR 12600 8 B (67%), M/MREEEERKEELL
B 3461 (27%), FEEEMVIMINEE 9 Fidh 7 6 (78%),
HIEAME 3 Fi9 1 #, FEBRRIRIVRAE 4 F 1 4, %
BEEREHHAF2HTL . T, EEHEHD
E#—2SD KEDEMELR Lok, M/ s Ry
FELIBIR D 1 GO A TH - 1o, et MR S B
FRHTREARELR LD, ETEROEBTREESR
T d25% - B B A HREERIOME (18.1pg/ml) T
HY, EEMIMIROERFCRABEARLLOE, —
BRI FPE OB 2 Fr o2 Wik 3 635K - BHEH
T, N FrEy o7 1500 mg/BOBRBELY T TW
HEEBIOfE (34.8 pg/ml) TH - 1.

MmfEH 11-dehydro-TXBe O F SRS/ MR T
HHEZEZLRDLZ LMD, 1l-dehydro-TXB, BE %
M el Ui fE T, BATM MRS 72 » oMb 11-
dehydro-TXB, B#3Hl L7z (F 3). EHNIR (15.9
+5.9pg/10° platelets) & DHEITHE, HRbEi/ R
WIS CEEICEE (337.14353.0 pg/10° platelets)
L. ¥, BEEOERBREERECE, KEHO
Lo EFR LT BRIV MRULETIE 15.0+13.5

" pg/10° platelets TIEF LED LD -1, ik, RAEH

M/MRIMEE T 7 2 F 09 U F BRI & A HUI MO
OO 2 BIAEBR D 18.4+13.5pg/10° platelets
LRRBEELND, BEER D -, ZOMOKERT
i, WThAIEEREES D -
II1. CAEEBICMH S MmiEH 11-dehydro-TXB,
DEH
1) FEREN: M PIRERE R
R M PR 3 Alic ki B, RERRIHE
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! Fig. DHTX ~ dis.

4 ERINCHEL T, Mt 11-dehydro-TXB, BE DS B
18 VEACRIET 5. SERNRERSEFEOTY 11-dehydro-TXB, #

B+2SD 2#EL TV 5,

(NC: IEFXE, ITP: R/ R HREHR, PD: MUV EREE,
ET: RE&Efm P RINGE, PV: BEELMAE, DVT: ERHIRMEE, ClI: KE

FEHIEAE)

# 3 BHM/EEHLHYO 11-dehydro-TXB, &

g R % DHTXB,+1SD (%)
B R VR M MRV PR | 12 1337.1+353.0
N B RE SR E 11| 14.6% 11.8
JRFEME R ME 9| 15.0+ 13.5
B IE % UiE 3| 22.2+ 18.1 p<0.01
TR IR i 4| 55.2+ 83.3
o 633.9% 36.6
E#x® 130 15.9+ 5.6

(k)[4 1 ml D 11-dehydro-TXB, &/
¥ 1 ml F o/ MRE]x 100
Bify : [pg/10° platelets]]
DHTXBg : 11-dehydro-TXRB;

5 A 11-dehydro-TXB, BEOE L%, fho <5
A= EEbETRE L (B 5). BEAOEEHRIT
S EHMEO R T, BEMORBER 47.1 pg/ml
EEMETH o oh, ~) vic L AGERRe BEI
2.2pg/ml ¥ CABECET L. BEBCEE L FDP
flfidys & O D-Dimer fELET L7cb DD, li-dehydro-
TXB: [EOBEB PR LAEN 7. BEB - COEE
Bidr he n B ERIM IR O 2E L - A EEik
HIEOEFHMBHEETH H, BEIEZCL Y BE (+
h%h 10.4pg/ml, 19.5pg/ml) Tho7t. BWEED
AVNEEHNFY— b THRELLY, BECESETR
BEACHNTNE DT, BRI ST 0 O M
1 11-dehydro-TXB; &4, 2 TCOEFATHHETS ),
BC AT ABEE (BEA : 664.1pg/10° platelets,
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Patient A Patient B Patient C
Date 9/7 9/11  9/13 9/14 9/17 89/25 9/12  9/15 9/17 |8/7 8/10
PLT (x10/mm" 7.1 6.3 6.0 5.8 5.2 5.0 1.1 1.5 1.8 1.7 1.6
FDP (ug/ml) 179 481 2.35 1.35 1.9 9.01 3.24 20.0 17.0
D-Dimer (ng/ml) 236 4.73 1.68 1.45 7.88 15.8 58
Fbg (mg/mb 582 479 526 380 282 220 324 122 106
DHTXB, (pg/ml} 471

o heparin 12000u/day

40

30

FOY 2000mg/day FOY 2000mg/day
O o

195

20 14.5
104 .\-
75 82
10 .\\.w_——o
DHTXB./PLT (x) | 664.1 117.7 376 66.1 119.1  94.7 948.6 506.2 456.7 |1147.1 906.3

5

Fig. DHTX - DIC

R IR PR EE R B 3 Bl oA D M 11-dehydro-TXB, REOEAL

(k) BALM/RE ST DO 11-dehydro-TXB,; &t
[f#% 1 ml o 11-dehydro-TXB; & /IM¥ 1 ml thof/MEH] x 100

Bz : [pg/10° platelets ]

PLT: fu/hE#, Fbg: 7« 7V / —/v, DHTXB;: 1l-dehydro—TXB:

FOY: A v ABHXF4— b

BEB 1 948.6 pg/10° platelets, BHEC : 1147.1 pg/10°
platelets) T#H - 7.

2)  ALCHEEE D S o

CRESP B REIT I, AT LIREIRE A & 8REH
M AT - 7R TD 11-dehydro-TXB, BE L, 8
BIBEIRTD 4.8pg/ml H HIAE 5 5HIC 9.5 pg/ml
s, REGOS L 88.3pe/ml ¥ T EAE L.

Z £

Mgz i3, 11-dehydro-TXB, & B {LlO#E4 -
ToBEIAEED, JERC AT c BRECAEET S ok
¥, BEET S 11-dehydro-TXB; 723 % fhoodE{LE
BAEE A 6o B - REBU4 2 1o icid, BT X A Hh LT g
W, Zuaw bF 57 —OFEERCIARED,OR
BARELEL X300 SEA G AEE, AT
DHEHERETIT X 2 10, EROBRERE o
EWAREL oY, BIKIGCHOE cCLEMEE L LN,

IhET, 1l-dehydro-TXB, B % Ha L= 8E T
3, MEEPERE L O RFBELZXNSRE L bDn%L..
FoOEBEE LT}, BHRiCiE 11-dehydro-TXB, &4
BHrECIEWEN VIV 2, WELEREBOLND
o, WENERRESEFLR LT, Mk &L
LTk, B 1l1-dehydro-TXB; i¥, FOEAFELT
HRETHEEORRM IV E L2 &, REC L - Tl
EREETLI &, hENELLRSE. ERJOBET

i, DR RS, ERELKETMRET® o
FIFEcv, RPEiifEdo 11-dehydro-TXB,
BENLEHLTVS. i, Type IERHFCIHEY 2
VL EDRBCEEY Thh, b, BMEA
GO LIcERClE, EEERCETRS 11-dehydro-
TXBs fER LR 4%, 2ok, OHEEER LS

b F—EI L > THERY ST BB, Fdhahroic
BECHE~HELRES 11-dehydro-TXB, @ FHA %
B, MEBOMMEREL TS L LLEHRED 4 b0,
FEHEA~DIEH O RBEEN T 5.

SERGE Licm# - HitER kG 5 Mgk 11-
dehydro-TXB, BE X, FIEMMKRME, #5440
MR YRR BER, BRI PERERE IR T,
HE S REE R L, SR MR EERER T,
BT AEMBROEA RS LML 5
Lo, KMERFCHCHBL Lo Eer CMEE O
g MO~ 707 »— UL L > THEEEI L
HicoiMEFR AL, MIERPAREEE EE2
LATWE®2, M RELRF, p-tuvEras)
v OBFERY, COmESIMEEIRD & &L ICET
TZ L OWENRS B, —F L EERIIE LR T
fevs, L L, MVMEHRBOBRE T3, M MEOTEREAL
BRETHWAZENEHERTHE2, SEORER
B, FECET 5 M/IMUES L OFEIE LR /T 2
EEZBbRD., 581 11-dehydro-TXB; DI/ ML
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Hoffifac X 2EA L EDT, FRBITALETH D,
JRFME M/ MRIMEE 3\ C b M 11-dehydro-TXB;
BEGLEHE LTV UL, I/EEYS 0BTl
&, EEXNBEAREOHELLD, TEFAH ) F N
BIRAFD 2 BT LARBEREBEEE LT
ZE, MR IMERAORIR S R LR TH -
fo. BEFEMEM MR ME T, BRI IRFEDHE RS
W ERMIMEOBREESY LD ENE, n vivo IC
B HERAAERT A 2HELH5. Lo L, 4EOH
Abrbid7 7% F v A% A5 MRSk (o T#
AR E s o o, BRI N BEEE REE S A TN
EBpR-ci, ARl MRIEE LR E T 5 Z & A
L dhTEH, 1ll-dehydro-TXB; BEL, Zh%
SEIC R T AEE L E L Sht, L L, MR
R « HIFSIE « FEmIRIMRE « BAESAER: &,
1SHEC L » B ORF & S KBH TR T
Bitic <, oA R « BRKATR & oflic L #587c
BEdEn L b T, ¥, M/ME cyclooxygenase
BERE» ST I MUSEREEC, 11-dehydro-TXB;
BESEFGECIEY >ERE LT, O mEE
AL, @ M/NMELA OIS 5O 11-dehydro-
TXB; OELRENEZ LR, FHEISEOBRE
THEH. Fl, REHGIROBEE - BREEEGIC BT,
A b OFMRREL T T SEFAMIZ LA LT
Boiotedd, WERCEESS 252842 TH
Shic. Zoi, EREERT, HBE - BERER-O
BEr SO BB ETHS.

MmAfrp 11-dehydro-TXB, X, MEFHEBIC
BT, MUMMEOHEE S BT O L K+ 5
SRR L LTRRTSY, 25 LEBRFOBET 2
FERICB T A gD —oi e D 5 B EE L B
Fi, MEREREONEDL, WE LORESES L0,
RABREORIEC H~THEY L o BRI IEREc St
L eI TES. S, M - RPFEE» HOK
HTAZLILE-T, ELEEELHENBLNG &
Erbhb,

BERLAIHI0, B 11-dehydro-TXB; ¥ifk%
HEHE, FLEERCETAEERE -, HERE
EEREEREZOLFE =88, & BrEboEs
HLET. ¥, £ROESHREL GV, FEX
HEERE N OEE BEEE, OIS REh
i, MBS LR L B3 E 3

~—
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