Development of a New Test for Enhancement of
the Fibrinolytic Activity by Vibration Exposure,
and Basic Findings
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BOIRIE(LIE & R —BER E ORIRITLIAT E DI S h TR D, BBERORME(LRHER L L TIXHIREAERER (venous
occlusion test, VOT) BMAEL T Tb. LaL, 20 VOT 1Ziz~< 7 Uy + (hematocrit, Ht) B LB T A L5 k&
TERENDB. T T, HILORBEROBELFRRE LT, BRBAMITER T 4 7V v L — MEC I OREEL M L.
FORGELEBR T, BREEHRBCEBREENTE SNIS0ADBER & OMHERE ¥ o ME %2 T AR L 250 AD IR
W LR 2 BE i, A 120Hz, M#EE 50m/sec’, EEEEBRED x HRDEZEREE ~v FVCBREIRLF
w550, BEXY, BEHAR®EOT 4 7Y v L — & (fibrin plate ring, FPR) #iE L7z, FORE, FPR OFHEM4%
BANBERTIZ, FPR BT 2RI 0.74% L= — 2 7 ) VIEMREEEID 3.89% -, D CHEAMAB V- LR
Hhht, FREBAMKEBRTIZ VOT L&) Ht D ERIZRL, BESERIPL-TER L. BERT, EBAMC
IOBBREIEECAEL, ZOBREIRSORIME THE T4 L5082 B ETELEFNEARLAREVWZ LB DLRE. [
RIS 2 AERER CREDAMNBRRC I 2MEHED LR L LSBT 4 7V — Y VvOEROTTELED bR, Lk
N TERETERERLAIBAE —BERD AT VARILBERATWE EEX SR, 2w LEIRELE TR &M
L ABBHROELIIL, FRHIC I BELA LN o, U EDORERM S, EEBHATRRIC X - TE LR S MF FRP O &7
ATEMER AT 5 Z L X OV BIRE(LEL EBAMCHMTE 2 Z LR A, IHIFERINCAN FPR ORIGIC L D, Bk
WLEDORBI ISR RBIC X - THAET N EBBEESRIC LIRVIRE, TebbREROBEEE ©OBF I EELShk.
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BEOWD &AM EEBLHEEOELVHEMBRONS
ZETHh, MEEER» LT LIFALTELT, LA
BRLELNETTAbREE VT, BIRE(LEEROES
Uz > TEMLTW2EELONE. BIRECEDOHN &
LT, MEECIHEEARBORE LML T, BRERERLD
BRIZ-SLWTLERXATE TV . BEKRERICOLTT,
FASEMERIIR Je e & DEARYEMIRER CREREOTHRED D 5
TENICKHBEIND IO DA LT, LIHFEE
BUTRIEBHI0 At - THEBEDMETLTWAL 5
BE DD L3, BIRE(CHEERERICRCTL, B®E
BERCBT BB OWRIIEREh D Lo/ o1.

BIRIE(L & BERER L OBERIC oL TR, BEROBESLL
ERBBEREYBHTHE LD D, Buckell 50D HE T
REEECH L CEBRZCSVCTETLTWAE Rt &
DFETIRL LARBE CREENITELTL B L\ 5 Bk
RNRE N Rt r 7 N L) V0 F 4 AMED, R
EBADHBIC L W TET A EBHALNRTVWS. hoT,
Clarke ™ 38IROEIMIC L W BEBENTIET S 2 &2 8BE

FEL64 6 A16HZA, FHL 64 T H14A %

L, #IREAZ B (venous occlusion test, VOT) & & fHid7-.
Ehi, VOT ¥V TEEELEIRELAE T2, VOT Itk 3
BMEBEROBIELOEER HE L7 Robertson 5, VOT 12
ST BRIEHEOE T & BRI (L & DBIFE 4 54 L 7= Shaper
LRI LD, ZORERIBIRELEZRERDO A, HERMIC
BT ABMEEELELLRTWA"Y Lo L, MERL Tt
HE&DTIMA AL VOT TH B, VOT 2 ik Holemans™®»h
EMTA L5 C~< 7V » + (hematocrit, Ht) 2A L8B3 5 &
WHORBEETS.

WERIBIL, B DRMBREEBICH T2 AMRBRE LTEH
HAThrEENTETEY, Ll HH OLREYH &R &/
WELbRTWBEDT, KPR TR, VOT KhbsiBEt%:
IET 2 HEE LT, EBFBCED L, BBAMIC L ABHE
ROEEXBSMCT B LR, HFLOBREERL LTON
BEMEIC DL TRE L.

HEH LV HE
I.x® =
PR EROREYE SV BEARS L O Y R &
Lk Licht, EBHREY COMEEEINEEINA0AY
BER, OOEEICIMEETARL, REZL 4y FUAD

Abbreviations : @, PI, @, plasmin inhibitor ; ATII, antithrombin 1l ; BV, blood viscosity ; CV, coefficient of
variance; ELT, euglobulin lysis time; FPF, fibrin plate ring; FRG, fibrinogen; Ht, hematocrit; PLG,
plasminogen ; SO,, saturated O,; tPA, tissue plasminogen activator; VOT, venous occlusion test
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S0AM B ABIRE(LEL RS E LIHRLE. BFE, Bk
WLEOERBRS B L U FSE L EEREEI T LTh21R~8]
BT 58.0£2.73 I EAIE~83E T 59.5t 145 K TH h, MEFHE
CREELE R o, SEFATHFREREYRDT, B
B ETRREL VARBRE oMty r—¥, 7ALY
v, F7u Y VEORBRARCIEEL X HEFAOKREI
FoTRWI ERER L. TXTONEETIE, ARED
EEREEYHAL, ABYETV5.

I. %5 *

TRTCOPFREMCE T, BRTIEBAMET, O
R B TR RN

1. IBhERITE

EEEmER, BERNRDRARE EMIC 513-A 57 H AR
28 W), #iEE TA-100 (LNEF, B, A r—2—
NF-MODEL E1011 (= % = 7 QIR 7 = v 7, 7)), IREIET
EMIC 505-D (F HANB) ¥HA&HLETHRIATVS. Mk
BOEBR LCER 40mm O~V FARETHT 700
WOFHMBEBYRFELTCEAEL, ZAES LV LNER
OMHEEE » 77 » 7 EMIC 541-A (37 B KR 2H b T,
& E)3+ EMIC 505-D (87 B AR 2 X D MiEh D~ v N DR
BN AREE LY.

BERE 100 AL, 23£1C OFE TN U LRIz 28, i
HMEART 1 BFAIEE X v, FRICEL T, SN THE (B
BUCIZFER) 2ETEH (BAHVIRETIH oL T Y
FARBEESE, EEBYAMLL, ~Y FARKRA VA Y
F—ow b oL, O-FARIEIES San-ei SL30 (ZRAEF, W
B HRRL, BEWPOREDIY Ske LIBE—EBC b Lo
BL7-. &% LaRENS, Bk 120Hz, mnEE 50m/sec’ D E
HERBCTEOFEL, EREECERYD x TREL, A
B 5 HRIE L. 7ok, RERBETE, BEMCARY
mz .

2. BEEORNE

EER, BIRE(CBCY LURBAMH®K, Tiabb v
AREETHER, SICEBANEROEED T ¥OKRE
T, AEMOTFHKR I Y, BOFEEXA-THERML,
EDTA-2Na MRBEEL 7= v VY 22 B LROEC Y
FELE. MiEMLREMAMFEC L) Ht &, BENDRED
i 3,000rpm, 20437, EOL, MESHELLE, =2—2r 7))
VHETDT 4 7Y v 7L — & (fibrin plate ring, FPR),
2~y e7 ) EMEER (euglobulin lysis time, ELT), & 7' 7
A3 v4 Ve ¥R — (qplasmin inhibitor, @ Pl), 7 v¥F b =2 v
' v 1 (antithrombin, ATH), 75 & ¥ / — %  (plasminogen,
PLG), 7 4+ 7V 7 —# v (fibrinogen, FRG) DIE 1T - 7z.
s, —HOFREBCKVTIE, 2% AV CHE—FHREE
Iz L b &mmEEEEEE (blood viscosity, BV) #@IE L7z, &
to, —MOBREFCBOCTUIRKBRSENERES 1 7 A1
v 100tcPo; (34 44 &, BR) 2HAVWTEESE (saturated
0, SO;) %‘ﬂi‘ﬁg L.

1) =2=27e7 ) VEEOHH

0.5m! O MW FEB/A 95ml ik, 1% BT pH5.7 3
L7, 2,000rpm, 5HMEOGL, EEXRT, BOBME
LTWAKS XM TR ERD, & pHT.35 Wi Lz
Owren-Veronal @ HCI-NaCl &% 0.5ml iz THEMBLLUT
DORBEHER Lz,

r

2) FPR D#lE

TR =y, EXTHEFERELC7 4 70 v ED
7oA e —AFRE B E—t%, BR) CEE 3mm OR%
FARyF e —=THT, LEOHFETHRIZ2-2 27 ) Vi
M Sul v AL FF 5 vFR - ¥y + (Eppendor,
Hamburg, Germany) THEA L, 248/, 37C O A v F o <~
A—WHEL, =4 7r¥ .7 — (PEAK, ) 2HVTHER
BOERYWUEL. FBRECOVTIR2ESOHE L Fivy
RMEBE L.

3) - w7y vEREEORE

Fev ey (FEMEE, B 2EEAERTHERLI0EN/
morevyEVvEYREL, 0lml O e v EVRIZZ—-SR
7V VSEMEE 05ml Bk, 3TC D1 v N — X —TH
EE&, 747V 2Ry b FAvARL VI —F— (FIR
HE, ®BR) 2AVCCEEREEYHE L. Z08Beb 286
DFEHELHNEEE L.

4) o P, ATII; PLG DHEED

ZhHDHIER, HBAEC IV TVWEERURERELY
F—72+ TR (=4, BR) xdbuic, ATD T2, m#f
20ul le Frasy2F07 37 22y 50mM OFRBEE
WA 2ml MXEMUARREE Lo, Z0KEY 0.1ml o,
“hic 0.147 &fr/ml oy v R E VEY 02ml ik 37C
TH5ARNERL, ATH B#E (ps-9155.27Tmg/ml) % 0.1ml &
nx, EH5HEEML, RERE (-2 15mM +2 2
BaEvFEEBE Y YA 3mM) 2ml 0z, 1045#IC 635nm i
TERIEDOMER T -7, BEE L VEERR LB L AT
DEYEHR (%) THRZ. Pl Tk, HFREBS 04ml
0.098 Bfr/ml et 752 3 vE 02ml iz 5 SRRERL,
@ Pl S (ps-994 7.83mg/ml) # 0.1ml #inx, BT 545
RIEFIL, BERE (Fx— 15SmM+ 2 2B vEBF Y
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Fig.1. Relationship between the two measurements for
fibrin plate ring (FPR) in the 50 healthy subjects. The
horizontal and longitudinal axes represent the first and
second measurement for FPR, respectively. Intravariance
calculated by the coefficient of variance is 0.74%.
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Fig. 2. Relationship between the two measurements for
euglobulin lysis time (ELT) in the 50 healthy subjects.
The horizontal and longitudinal axes represent the first and
second measurement for ELT, respectively. Intravariance
calculated by the coefficient of variance is 3.89%.
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Fig.3. Relationship between fibrin plate ring (FPR) and
euglobulin lysis time (ELT) in the 50 healthy subjects.
The regression equation is Y=—102X+1236, where Y and
X are ELT and FPR, respectively. The Pearson’s
correlation coefficient is ~0.771 (p<0.01).

5) FRG ofilE

FevevERRIZ L hllE LEREREROF , b EFERAL
7o, Mm% 0.5ml % pHT.35 12 38% L 7z Owren-Veronal @
HCI-NaCl 8% CIf5IcHFR L, 0.lml 2/ RHBREFCWh,
37C TIHMME LT, 1008/ ml O F e e 0.1ml %
nx7 4 7Y vHENE CORRENE L. Zhi2ERERTHE
TRENERER LI D7 4 7V VBER KDL,

0. #EtHneE

HBREEOMMMICIL, FHELEERETEL, EHANT
BOTPHEOHEY, HEOHD t BEEA, FLBFERE
BIIREE(LEE, A\ X50RLLT &50M%E = 2 A B0 iz,
SrEE LWEAITIE Student @t BREE, L& &R
Welch @ t RER FAV 7. HBESHTIZIL Pearson DAABIGHREL
FRAWE, TRTOHGARTIY, BEAKEIIERRK 5% (M
BE) TEEEHDE LK.
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[. BERTOBRE

1. FPR £ X ELT OB KEOBE

Hl1BIUOE2i12, TR FNFPR & ELT ol 25
BlxLbDTHA. Tiebb, SOADHEZIK L TFPR
(K1) BIOCELT (R2) % 2EWEL, F1EERIVH?2
EEDExY FRFNEE, @2, F L. FPRIZBITS
I EHEI (coefficient of variance, CV) i 0.74% & D THIR
MRV OIZR LT, ELT @ CV 41X 3.89% LR Hho<
ERRBEHBRI. Fh, K3WWRT L5 FPR EELT Li2A
DOHEEAHEER ARD SN,

2. EEAMRBICH TS FPR ORIG

K 4 TRIEBHAMRBRIC AT S FPR ORIEZFE@INTR L
7o, RBEEETRES, BRBHAHEREI IECH L THE
CEEY R L. ¥7250U T D21 AD FPR O HifE,
7.224+0.35mm 1, #ED 7.60£0.48mm L, 10% DfEk

FPR (mm)
o
T
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Fig. 4. Changes of fibrin plate ring (FPR) induced by the
vibration exposure test according to the age classification
of over and below 50 years old (y.o0.) in the 50 healthy
subjects. "p<0.1, *p<0.05, **p<0.01 when compared
with the respective value before tests. Results are
expressed as mean=SEM. @, before the test; (O, after
the test.
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HTHMTAE[ICEEE DI L, 50z B29AD
R, 7.204£0.35mm &k, BiED 8.4T+0.56mm LB FITHE
mLTwio, i, RERHET5HBECELERSORETE TL
#THE, S0ELL T O 0.38+£0.19mm THA DR L, 508%
#xAHAD FPR @ 1.26+033mm 1k, §ELEETH -7
(p<0.001) (K 4). '

3. EHAMNRBHTS FPR LAAOHEE OKIG
BEBSACSWTERDREC I 2REABC X5 Ht 28
BLEER, £1ORT I CAHFNIKOEHBEII L LR,
40.9%, 41.0% Lich, RROFFETOFEREL2EDInh-
7z. ELT TRBENNECELS, g By 2 L7,
a, PI, ATII, PLG =B\ Ti2, EELRE(LRBED O hich -

Bz, EEOHME RS, SO, 11BN L6 Fl&HlTa
HRCLERL, BEOLAZIBETCH -1 (F1).

4. FPR & Hi0BEER & DA
BEHOAMINEDORE T, «Pl, ATH, PLG, BV, Ht &
FPR OfED 5%, FELAREAZED OhIRB R o7
AFMBELIMEEDEYRD L, PLC KEWTHEEREDH
En@Edbhic (F2).

5. FEIZ L 5 FPR LA DBEEEOE(L

FPR UAAOMIOBEEBICSWTIER IR L, FH
AFIC L b, S0BREBLAAD ELT KB TEHE B A
FRG BT HEELEMAEHEI NI (23). FRC DAL
RO, SOBY ML A ARV TORUTOER I VESE

fo. BAEDTRCEEATORE TS - ond, BV XBEHN ] KEWZENREDLRT.
Tablel. Changes of fibrinolytic-coagulative parameters by vibration test in the healthy subjects
. Values (mean+SEM) of
ime
examined Ht (%) ELT (min) Pl (%) AT (%) PLG (%) BV (cp) SO, (%)
(45)" (50 (28) (28) (28) (6) (6)

Before the test 40.94£0.5 515+34 94.0+2.0 101.2+2.7 86.7x2.3 4.28=%0.09 26.7£1.5
After the test 41.0+0.5 456+£35* 93.7+2.4 98.2+2.8 86.3+2.4  4.37£0.09* 47.9%4.2%**

Ht, hematocrit; ELT, euglobulin lysis time; a;P 1, aplasmin inhibitor; ATI, antithrombin W ; PLG, plasminogen; BV,

blood viscosity ; SO,, saturated O,.
® Number of subjects examined.
* p<0.05, *** p<0.001 against the value before the test.

Table 2. Correlation coefficient of fibrin plate ring (FPR) to values before the test and

the difference between before and after test

in the healthy subjects

Nun}bﬂ Correlation coefficient of FPR to
o
Parameter subjects Value before the Difference between
examined test before and after the test
HT 45 0.182 —0.174
aP 1 28 0.109 —0.184
ATI 28 0.087 0.053
PLG 28 0.030 0.437*
BV 6 0.211 0.635

Ht, hematocrit; a:P 1, aplasmin inhibitor; ATII, antithrombin I ; PLG, plasminogen;

BV, blood viscosity.
* p<0.05.

Table3. Changes of fibrinolytic-coagulative parameters
and below 50 years old in the healthy subjects

by vibration test according to age classification over

Values (mean+SEM) of

Age Time
(years) examined ELT (min) aPT (%) ATE (%) PLG (%) FRG (mg/dl)
(21, 28y (12, 18) (12, 16) (12, 16) (12, 18)
=50 Before the test 492.1456.3 98.2%2.9 106.8+2.9 93.6+3.6 27.34+0.48
After the test  487.9451.5 96.2+3.3 104.4£2.2 90.2+1.6 27.5240.50
>50 Before the test 528.6+43.8 93.2%2.4 100.2+3.2 85.5x2.5 27.02%+0.31
After the test  437.347.0%** 93.3+2.8 97.1x3.2 85.6+2.8 27.88+0.42**

ELT, euglobulin lysis time; aP1, aplasmin inhibitor; ATH, antithrombin Il ; PLG, plasminogen; FRG,
fibrinogen. :

® Number of subjects examined with age over and below 50 years old.

**+* 5<0.001 against the value before the test.
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1. RBAMRABRICH T 2 EEHE ORIG
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Fig.5. Changes of fibrin plate ring (FPR) induced by the

vibration exposure test according to the age classification
of over and below 50 years old (y.0.) in the arteriosclerotic
subjects. “p<0.l. Results are expressed as mean+SEM.
[, before the test; @, after the test.

Table 4. Changes of fibrinolytic-coagulative parameters by vibration test in the 50 arteriosclerotic subjects
Values (mean+SEM) of

Time
examined FPR (mm) ELT (min) aPl (%) AT (%) PLG (%) BV (cp) S0, (%)

(50)” (50) (32) (32) (32) (32) (6)
Before the test 6.97+0.20 50331 88.9+2.7 88.2+2.8 79.3+3.2 4.35%£0.15 21.4+2.1
After the test 7.05£0.22 510+33 88.3+2.7 90.3%2.9 79.1£3.3 4.38+£0.16 46.0%£9.0***
FPR, fibrin plate ring; ELT, euglobulin lysis time; aP 1, aplasmin inhibitor; AT, antithrombin WII; PLG,

plasminogen ; BV, blood viscosity ; SO,, saturated O..
* Number of subjects examined.
*** 5<0.001 against the value before the test.

Table 5. Correlation coefficient of fibrin plate ring (FPR) to values before the test and
the difference between before and after the test in the arteriosclerotic subjects

NUYT}bGT Correlation coefficient of FPR to

o]

Parameter subjects Value before the Difference between

examined test before and after the test

HT 48 —0.001 0.144
aP 1 32 0.001 0.131
AT 32 0.058 —0.021
PLG 32 0.128 —0.132
Viscosity 32 —0.033 0.006

Ht, hematocrit; a;P I, a;plasmin inhibitor; AT, antithrombin Il ; PLG, plasminogen;

BV, blood viscosity.
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Fig. 6. Comparisons of fibrin plate ring (FPR) before (A)
and after (B) the test, and the difference before and after
the test (C) between the 50 healthy and 50 arteriosclerotic
subjects according to the age classification of over and
below 50 years old (y.0.). #*p<0.05 **p<0.01 when
compared between the two groups. Results are expressed
as mean+SEM. [, healthy subjects; B, arteriosclerotic
subjects.
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BHLETENL, KEBANRR CUIBRSED LR R
. BEOEBP CIRHEERDELYRETHZ LBHLAT
®H?®, ERFROECHEYZTHLVWAROHEANZ Z L H
BIEMNRINL. TZTEPRTR, EHAWRRIC LS
FPR OF L MBEROIEE L, thoREFB & LR L
. BBREOHME LTRE, BTSSRI/ ¥ v T ¥
-~ — &% — (tissue plasminogen activator, tPA) DIE MR AJEEIC
Teotedy, tPARLIB tPA 1 ve Y -2k b PLG ItRt
HERRNER S hAD4, 74 7V vOBEET TREDTK
EBIELIR®, 74 T vOBIRKELERI R B BT
tPA #HGTHEBEY 24 LTELLFMTER L. &5
W, 73R —FUT rFR—-F 1%, vedr—d]S
FAI)—=H YT IFR—x - BEETHIDICREEL 2
FLTEBZALDITIE, RELGHEETS FPR, Ficid
ELT #RB_5LE H 5. AR T FPR 8LV ELT 0BER
HEBRE LA/R, ELT i<, FPR 0BHEM D TRIF
ThHHZENBDbhIcZEMmE, FPR ¥ B T 5REE
BTCHATWB Z ERHER IR,
BEEHESIUHRELCHFEOAMAME TS 2 KBIFICBIT S
FPR i3, MEEMCZRBEB AN -, T2, BERTO
ERIZIAEIRD DN o1, EZAT, BEBEEOER
HBHCIZBIRIE(L & ORIRIZ, BEZ BV TIREHE TR
BEEIMBMICE-STREL, Zhiex LERELEDERE T
i, ETFT5BELH5Y. XL, BELERATW AW
oo, BEALBELHBCKITE S HELRHL
Aol L, ARROKRIL, BRBAETEMLLZ LK
I ORBRBEIBIBFL SN, BERLEEFLYERD T L CHAG
L, {8+ DEFIICET b AEBATREIC X - CEREHATHE
hDEirote. IHWERE - BBERELELLD X1, W&
BRE—L7t-TWBHGRAD D, BERTHRVGRERD
BETRFMEEL LTINS THHEELDNRS.

AR THLNC EREBH AT X 2REEOHBIIER
CEEEhB. Thebd, @BERTRS0REEL 5 ATERBA
B L2 BB ERNBEINh, ELKEFDOLEROBRE 508
LTOFRICERTEETH -7, —JF, BIRE(LEE TIZIRE
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AR LAEEL EARED LRI, o, ME P TIXEIIRIE
(b & & b MERRICRE b - o & Z A AR AR X
WtV EREHDOEETHAY, oz b, MER
EOMROELIT, MEOHBBII 27D, BEROREIE

LAz eE2bID. BEBTREBAMEYMLAZ LI
DIEMNEE MK EORIEHESEE D, 12, BREOCBEA
TR ME PRI L AL D Bz, Bl OEL
PMEEIHh, ZOBR, MEENTTELTELLHENZILS.
L b R, BEHE TRIRBAMRRIC L2 BVOLERDOKX
¥ ERTHS FRGC OFEMOTELE L. IORRFRT
L3, MEEOITECE G TRERICRIT2THESREDLA
e ehb, BEETRERAIEE -BEROAS VARL
BEERTWAI ENHEREINE, 20X 3 CEBAMCH T
BV - RERE, HICRBEOTENMERATIC L5 1 ki
BETHHIEEELNT, BEROBREELALZLICINM
BFHEORBZOVTOFENTREL 2D EELLND.

—77, BIREE(CEECIMIRB AT A3 DB R O SULK I LE
FTLTWiE WS RFERN L, BIRE(L & BB L ORI EE
REENDD I EAREBEARS . HICHRAEORIEMTEAL
wZ Enh, BIRELHETE, REBATCH LT, RE -8
BRDAZ v ANPREL, BEEA Lo TV D REDOFEN
HEIRB. 25 LBREILEH ST 2 BEROTHER,
EOWRMI L > TREENT VA, ERBBERTRELE
TEBRLTWAHEDIZPA THHEZRTED, TDPAD
YEFE LT PLG #7523 VICERI®, MERHERIL
ol d BIRACERICHLEL LR TV Y. REBERDOE
2B LTIL, MERED tPA BB LTS5 h, tPA O
HAEEIRTWALDOWThNTHHH, AREENLRET
REBRE(LOSLMETIEL LA tPA 238 EEL, BHHE
ENRBBENLDF, Lo, BENLBRELEZETSE
BEKBWTIL, RO (PA 2MEMLTUWADTIRE A M
EHRHLTRKELSRIGL, EHCBIRELAET LEETIT,
tPA ORI & B 458 & KHEE b 5 oz, BEVAMIC
HTAREHRHCETTAEELLRS. BE, ARERTIR
BFHREEAEEL D PLG D&EL FPR & OEDBEGRAEE R
KELTOLEDLRTED, BERTOD PLC OREM %[
BICE 2 UE, BIRE(LIC BT tPA ORENECBES LT
WAZENEEIND.

Lk, BBAMRRC X - TELAS I FPR O AFMAT#
Ex M35 L L D BIRELIEX CEMICEHETE S Z &
BRL, THIERIICAT FPR OIS X b, BIlRE(LIE
DEBITITIHRRIBIC & > TIUE TR ERBEALRIE Ligv Ik
R, ThbbLEEROHEL G IEFEEE L. AFRICE
WTHEE Lieh ool T £ — & — 35\ B IR (LB
RFNAEFATRBICH LTONRAIEEY R T E2HENS
LRk ST, BEMAEIRELE DR ITEAE R T 5ITH b2
BB EEZBLRE.

-] B

FLCBBROBBELHBRE LT, BEAMMNET7 4 7Y
VT~ MR D BSEE R ERE L. T ORE{LRRTIE
IR LR B BRREENEE Q0 ADRER & LTS
BEIIMEETAL L0 ADBIRBE (LD 2 BE xR,
BEH 120Hz, IEE 50m/sec?, EREEIR(LEED x FEO

FREEEY v PRI RAFR S5, BEEE, B
BAMEED FPR Xl L1z, TOERIZ, LTom<Ttd
5.

1. FPR 0BBELAIEHRTIL, TOHHAKITELT R
HXTEDTRFTHAZ LBFRD LA,

2. REAMRRTIE VOT L8k ) Ht 0 LRERL, B
FHEXMZ > TER LK.

3. REHTR, RBATMC Y VRBEITERICITEL, =
DOEEISORATHE THE T2 L0Rr B ETELENERE
REWZERBEDbAL. RARCSOE YL 5 BER TR
BAEMRBIZ LS BV OLRE L LI FRG OFESOTTHE D
Bdhhts, Lo TEBETRELLAIGE -BERDOAS
VARIL FERRTWBREEL LR,

4. BIRE(LE CRIEBATIC X AREBEEOE iz, £
TIPSR N Y a I L el

LAEDORER2 S, BEHEHRBC I - THEbh3Mm+ FRP
O ETABME R M5 & & X ) BIIREE{LE % T BN
TEDHZEARIN, IHWERICHIC FPRORIGIZED,
BRI D RBICIAERIBIC L » TIOET N EBEENR
IELIeVREE, THbbREBECEEEVIBFREES L
7z,

# i3

AR LB A, KAEBELHEEYIED £ LB R R
SRAFEITELI VBRI HBELXRLET. £, HATLEHR
BB 0 ¥ L &RASERSEHE — L BHEHE O MRS REETRE
fe L. i, REAEEEYBD 2 LPRBZBERY I CDAR
FEEEREOHEEEF RS EH L LET.
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Abstract

The venous occlusion test (VOT) is widely used for enhancement of fibrinolytic activity for the purpose of examining the
involvement of the fibrinolytic system in arteriosclerosis. However, VOT has a great disadvantage that the concentration of
hematcrit (Ht) is increased following venous occlusion. To evaluate the fibrinolytic system using the fibrin plate method as a
new test for enhancement of fibrinolytic activity by vibration exposure, the anthor developed the method in which the blood
fibrin plate ring (FPR) before and after the exposure to the hand-arm vibration (120 Hz, 50 m/sec?, 5 min) in the X direction
according to the International Organization for Standardization was measured, with the hand grasping a handle at a constant
force. The subjects included 50 healthy volunteers and 50 arteriosclerotic patients with myocardial or cerebral infarction. As
a result, the experiment examining the reproductiveness of the FPR showed that 0.74% of coefficient of variance was much
smaller compared with 3.89% for the euglobulin lysis time. Ht was not changed and saturated O, was increased by the
vibration exposure test. In the healthy group, the fibrinolytic activity was significantly enhanced by the test. In particular,
the degree of the enhancement was greater for subjects over 50 years old than for subjects under 50 years old. By contrast, in
the arteriosclerotic group, no enhancement of fibrinolytic activity by the test was observed, independent of the age
classification. These results indicate that arteriosclerosis was evaluated quantitatively with the effects of the vibration test on
FPR. The findings on the difference of FPR according to age classification in the healthy group suggest the mechanism is
attenuated in arteriosclerosis in which the fibrinolytic activation is induced by the external stimulation.



