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Blood Coagulation and Fibrinolysis of the Whole-Body
Irradiated Rabbits
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To study the effects of irradiation on blood coagulation and fibrinolysis, rabbits were irradiated with
60Co y-rays (whole-body: 0, 100, 400, 800, 1200 rads).

Clotting time, activity of plasmin and plasminogen, and fibrinogen contents of irradiated rabbit
plasma were measured at 4 days before, immediately after, and at 1, 3, 7, 10, and 14 days after
irradiation.

Both clotting times obtained by addition of (kaclin+phospholipid) which expressed effects on the
total intrinsic coagulation system, and by addition of (Ca2+) which expressed effects on the total extrinsic
coagulation system, were prolonged with small dose irradiation (100 rads) immediately and 3 days after
irradiation. However, with high dose irradiation (400--1200 rads), these clotting times were prolonged 1
day after irradiation. The times of manifestation of irradiation effects on clotting time were different in
small and high dose irradiation.

Plasmin activity was decreased immediately, 1 day after and recovered 3 days after irradiation.
Plasminogen activity was markedly increased in 800 and 1200 rads irradiated groups from 3 days after
irradiation. Conversion of plasminogen into plasmin was impaired by irradiation.

Fibrinogen contents increased rapidly in all irradiated rabbits except for 100 rads from 1 day after
irradiation.

These results revealed decreased coagulation and fibrinolysis activities in rabbit blood, irradiation
injury of hoth coagulation and fibrinolysis activation systems, and accumulation of the precursors of
fibrin and plasmin (i.e., fibrinogen and plasminogen).
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Fig. 1 Blood coagulation and fibrinolytic system.
+ XIIla, XIIa, XIa, Xa, VIIa---active form of XIII, XII, XI, IX, X, VII, =+ =

PF,---platelet factor 3,

+ + » HMW-Kininogen---High Molecular Weight-

Kininogen, * = *= » FgDP---Fibrinogen Degradation Products, *+ *+ * + = FDP

---Fibrin Degradation Products

FREEDYZ X AT B, £ L CTRER D IEE
REAK BEHEXIETF Xla) (WEREH
1By - O%E Plasminogen activator (J+H
RIEEAL I X » THEHEILEh 3, X5 Plas-
min % Positive feed back'*iz X b XII AF%1E
ELT 50T, BE - RERBEREEILEhS
(Fig. 1). AR\ T, 20k 5 cgE-#E
RITHEIERAERIEL DI SR EEL T
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RRfBA L, BEERER), Fibrinogen B3 X UMR7AES
5% Plasrnin, Plasminogen ¥#E#: % % Y625 %
T, REFIF X OBRHCHE L, S0 )b
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1. EER&H%

HERE (FHE2.5~3kg) K*Coy ME &4 0,
100, 400, 800, 1,200rad &&—REMES L 7o, SH
(Orad) RS LISHRETE & 2 < AfROBRIE (B
WEA~OEW L E) ITiRo7c, BEHERRILI00,
400, 800, 1,200rad O&FEEL b 9 ETT/n o7 (F
FEASHME), 7ris, 800, 1,200rad fRS CRAHE
B2PELRTE LicH, ZhbIREREE»BIR

2. Hatinmat

KRYEERHCANERETT, =0 B
1 (RTGS-2DM &) o T &A% [ =k C R g
Lz, —HE»bREREOFELRHEL, &
# L < mid line dose TFE#d L =, (field size:
30 15cm, SCD : 80cm, depth: 6cm, dose rate:
40.79rad/min)

3. BERERREER

R, JBAH4 BET, BEES 1, 3, 7,
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10, MBI AT R » 7, HEIRX v3.8% 2 =B
Fryval MEKIOEETmKEERL,
3,000rpm, 10°CT10Z &0 L T8 7o M 3% % (i
ETKKPIZBE LLLTOERCHE L, Ik,
FTRTOEREEHERE T O XIIEF O E AL
ZBilE T Aicd, FFAFy 7B, Fliv Y =
FTAXLICERRER L.

a, A4 ) v+ ) VIRERMERRRE (K+
PL)) CT™

) VIRE B ORENE, v IRE (KEY VIR
H, Centrolex P)0.2g, 2%/ —n0.5ml, 0.01
M Tris-HC1 0.15M NaCl pH 7.4 buffer 9.5ml
DEEEAY brv (Fr=FHHH) Ches
FAXLUTER L, 9L TH&ERE (—20T)
LTk <, HFHRL, 0.02M Tris-HC1 0.9% NaCl
pH 8.0 buffer TI0EHFRML TV vIBEEK & L
e, AX Y v+ ) VREBRE, o) viEEE
¥ 1ml i©# # Y v (acid washed, Fisher Scientific
Company) 10mg %Mz TX<IEBRMLTEHEHL
7o,

(K+PL)CT HER LT, #4V v+ Vg
BEWK & RRME ORI+ CHER T A
HEAL S h B BB RS R % R > 5 7oz, Prein-
cubation R 285 L7, SEIMHR0. 1ml 1237°C
CELich A+ Y v+ ) vIEEER. lml 20
%, 371C<0, 2, 4, 6, 8, 10, 14, 23, 30
4 Incubation #, 37°CZiniE L720.025M AL »
A2y A0.1ml % 0 %z Fibrometer (Becton
Dickinson and Company) T &tE EE 2 HE L
7o, BRI Fig. 2R Licin<, 24mnb8%
BREREIEMLI LD, WS TRACERLE
h, TORIEERYRLE., X > TE+PL)
CT #I % iz ¢ 3 % Preincubation B[S #1445 &
L, UBoERRZTR- 7.

b, Ay AFEINEERERR ((Ca?t) CT)

(K+PLICT & E#ic L CH:E Preincubation
RHZBRH LA 20 THhote. Lot
(Ca**) CT WiE L, FFEMIEEO. Iml 1237°C 12 hnik
LAEBEAEEK ER) 0.lmleinx, 24
Preincubation #37°C = in{E L #20.025M ¥4k »
A7 A0.1ml % B0 % & R HE % Fibrometer ©
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Fig. 2 Effect of preincubation time on clotting
time by addition of the mixture of kaolin and
phospholipid
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Plasmin % X U Plasminogen (Plg.) OifiEp:
WREIH 35 K EE & L T ter-butoxycar-
bonyl-Glu-Lys-Lys-7-amino-4-methylcoumarin
amide (BEHBWEERHL) ©ERLE.

a, Plasmin {E#EIE

KEIMEEAO L 37C e hniE Lo 28w (0.1
mM/0.05M Tris-HCI pH 8.0 buffer) 1ml#& fn %.
37C T 104 i Incubation#, 17% BEEE2ml % i
ATRIGZFELE SR 5, #EHLIAMC (amino-
methylcoumarin) * ¥ (& @BELERT,
RF-501) %M\ T, Excitation 380nm, Emission
460nmTRE T 5, KK BHE L 7= EE ¥ 1ml
W EIM A% I 2 8 B2 17%BEB 2ml % I % C
BIE L {E% Blank & L, % HIE{E 5 Blank
ZELIWI,

b, Plg. (& HlE

AR TI0RE R U 7o 58 58 11 21001 2. Uro-
kinase( 3 F U -F5)1, 000247 /ml 44, 100.] %
mm %, 37°C-C10% M Incubation # %+ ®60ul i©
37°CI iR L 7= 2&E 7 (0.1mM/0.05M Tris-HCl
pH 8.0 buffer) 1ml % ln % 37°C <1054 Incuba-
tion 8, 17%EEER2m] ¥ N x RIGHEL X85,
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Blank & LT, 10fEFFRMPORbL H cER
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Blank #Z L 5|\, Z o HEE I T
Plasmin iE# % & & F h %25, LiEo Plasmin i§
HrSEHT S LERLEAME (1/1000LLF) T
35 - TC.

FERAFE R AEMAEL00.] 24 b ORIEMECHRE
L, iEHEEALE, 1HA=10"M AMC/104& L
T Arbitrary B CREL L7z,

5. Fibrinogen (Fibg.) iRz

F v 2 VEOBRIFICH Y, ZKIE M HE0.2ml],
0.4%3E LA vy £0.2ml, +r vy GER

HARFHSHRF M B4 515

FH50B07/ml A= £0. 1ml |, 37C Ty 1 B
fi] Incubation 3%, C & 7=k Pk _ LIz & % 4
OEAYFRCER @08, BlEidKkc?
~ 3EIBEET 5, ZhiKkKEMbF Y v A0, 1g/
mD#0.2ml jnz 5 4 &P, fMAk5ml, 7 =
7 = ABRECE—LF)Iml iz, MK THE
10ml & T3, WicKEEF + V) 7 £(0.2g/ml) 3ml
iz & <EFL, 15~300FRKEHE50nm T
OBKEXIE Lz, ZofExFe o v iR
L b Fibg, BicitBE L TsERLIk,

ks, FFERICETUEREL (Time), M5
## & (Irradiation doses), ¥ v 7 A (N), i

Table 1 (Kaolin + Phospholipid) clotting time of irradiated rabbit plasma

Irradiation Sample

X

L doses N Sec.) S p<
0 g9 22.09 2.03
100 9 22.53 2.08 !
Before 400 9 23.52 3.33 /
800 8 22.98 3.93 !/
1200 8 23.18 1.69 !
0 9 21.92 1.20
100 9 27.92 2.81 0.005
Immediately 400 9 23.92 2.08 /
800 7 23.03 3.39 /
1200 7 22.64 3.01 /
0 9 22.36 3.09
100 9 23.47 3.00 !
1 day after 400 8 27.99 3.13 0.005
800 8 29.91 4.49 0.005
1200 8 29.24 9.34 (0.10)
0 9 21.24 2.02
100 9 25.08 2.22 0.005
3 days after 400 9 24.59 4.30 !
800 8 28.24 3.87 0.005
1200 8 24.80 4.05 /
0 9 22.80 2.22
100 9 25.13 3.25 /
7 days after 400 9 23.60 2.78 /
800 8 25.61 5.21 /
1200 [ 23.57 5.71 !
0 9 2247 2.91
100 9 24.69 2.66 !
10 days after 400 9 23.52 2.75 /
800 6 24.63 3.39 /
1200 4 24.20 4.00 !
0 9 22.26 2.69
100 7 23.39 2.68 /
I ceyenitx 400 9 23.98 3.09 /
800 7 22.30 3.82 /
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i X), BE¥ERE (S, AEERTE (P &
(Table 1~5)1c% &biz, THbOFSRLIFEL
%< THH/I, Fig 3~7T CREHCRHATOME
X B R A RS, 58 REEE (0rad) oF
EThTh0 & LT ohie+s8EcERbL
o, Ticbhb, RoftEhofEE= (B O RS
BofE— BEFTOME) — GERH N BREDIRIEE D
B —BAEATOME) GUERSIC X b i b B LT
WheEI D) OFHETHELE (Fig. 3~7).
ERER
1. REEBYMOLEFHIR
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1,200rad S BFIC s\ T 8 14 H BAE 1 41, 10
HE 34, 7HME 2%, SEM2HTHb, 800rad
T8HIFI0E fH 1 Bloofh iz 3+ XC14B Ll L 47
Lz, ¥7c1,200rad BREHZ 35\ TIZLHlic B4k
BARFRD BRI,

2. BEwER

a, (K+PL)CT

BitxRMmMFo (K+PL)CT 0 EREET(L %
Table 13 X O°Fig. 31cR L7, fads, $eum(Fig.
4 HREO, BREREOELELZRL T35, 100
rad AR TR ER » L RERREIEE L,
B 1 BR—BRELBU3 BRCEREL, %

Table 2 (Ca2+)clotting time of irradiated rabbit plasma

" Irradiation Sample X .
Timss doses N (Sec.) B e
0 9 108.34 26.83
100 9 103.13 20.86 !
Before 400 9 118.61 39.59 /
800 8 120.30 35.79 !
1200 8 145.48 43.31 /
0 9 123.47 29.82
100 8 143.06 27.10 (0.25)
Immediately 400 9 115.38 27.41 /
800 8 112.30 32.04 /
1200 8 128.24 36.33 /
0 9 126.08 23.71
100 9 117.86 31.27 !
1 day after 400 7 179.84 34.92 0.005
800 6 205.98 31.15 0.005
1200 8 180.43 39.61 0.01
0 9 105.97 16.76
100 8 146.44 24.19 0.005
3 days after 400 9 154.86 37.29 0.005
800 8 199.43 45,65 0.005
1200 8 171.05 44,49 0.005
0 9 114.74 20.26
100 7 129.46 26.21 !
7 days after 400 9 168.74 35.89 0.005
800 8 225.13 56.74 0.005
1200 6 250.55 103.46 0.005
0 9 114.24 24.85
100 9 139.18 33.30 !
10 days after 400 9 158.97 57.03 /!
800 8 219.44 100.58 0.025
1200 4 252.43 113.72 0.01
0 9 116.80 22.99
100 7 153.50 30.69 0.025
14 days after 400 9 148.69 45.43 /
800 7 200.66 58.21 0.005
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Table 3 Plasmin activity of irradiated rabbit plasma

P X
Times frcdiation Sampla Arbitrary. S P<
doses N ( )
Units
0 9 0.484 0.178
100 9 0.487 0.217 /
Eefore 400 9 0.365 0.144 /
800 8 0.410 0.204 !
1200 8 0.424 0.143 /
0 9 0.634 0.319
100 7 0.445 0.194 !
Immediately 400 9 0.323 0.144 0.025
800 8 0.257 0.119 0.01
1200 8 0.390 0.192 !
4] Q 0.483 0.272
100 9 0.582 0.475 !
1 day after 400 9 0.223 - 0.100 0.025
800 8 0.246 0.117 0.05
1200 8 0.170 0.162 0.025
0 9 0.314 0.138
100 7 0.344 0.188 !
3 days after 400 9 0.209 0.251 !
800 8 0.281 0.182 !
1200 8 0.234 0.093 !
0 9 0.345 0.149
100 9 0.361 0.186 /
7 days after 400 9 0.224 0.115 /
800 8 0.269 0.160 !
1200 8 0.144 0.057 0.025
0 9 0.357 0.178
100 9 0.310 0.134 /
10 days after 400 7 0.229 0.060 /
800 8 0.334 0.258 !
1200 4 0.131 0.033 0.05
0 9 0.259 0.191
100 8 0.318 0.174 !
SAUSTRARES 400 9 0.242 0.110
800 7 0.410 0.294 !
DREFEAWBEET D B D 7 5 7 2RT, 400, b. (Ca**) CT

800, 1,200rad@4t CIXBHEHRIIE((IL 1H
BeRBCERL, 3~7HBEELIZUDE,
EMRERE (100rad) T3 fRHE D S 5 E R
PBERT L0 L, HEMERERBSN (400~
1,200rad) TWIES 1 BELBERYRL, E#
BRH L ERERN CTHRARIC X 5FEOHBI
ENH bR,
BERMISRAOEERTRH 1 Bz
TH5 &, BEREEOZE/LEI3800rad ¥ TREK
IZEEAI L CER L (Fig. 3#EAR),

H Ny SO L D, 100rad FBE5K 50 5%
Z(K+PL) CT &Rk, RAHEHK XUV 3 HHEER
EIRFRIEE 3 5 43, 400~1,200rad BH 118
1B VEEYR LI, 400rad BHCIL7H
BECHEENASIhB DXL, 800, 1,200rad T
3 O bR &, BRERE o EE T, 100,
400rad FBAC1340~50%, 800, 1,200rad faS T
00 TH o T, Fie (K+PL) CT Of5R &
Rk ic{EsR R (100rad) B4 & 400rad L Lo &g
ERS COBHEROBRRE(LIRRL > T\, L
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Fig. 3 Clotting time of irradiated rabbit plasma by addition of the mixture of
kaolin and phoespholipid
O—0 100rads irradiation, A—A 400rads irradiation, ®—e 800rads
irradiation, A—aA 1200rads irradiation
The insert shows the relationship between variations of the clotting time 1
day after irradiation and irradiation doses.
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1001 ——a1200
e,
\\
// ~e800
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ko ~ 2015
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Fig. 4 Clotting time of irradiated rabbit plasma by addition of calcium
The footnotes are the same as Fig. 3.
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Table 4 Plasminogen activity of irradiated rabbit plasma

- X
Times rradiation sarple Arbitrary. S P<
doses N p
Units
0 9 5586.42 2361.45
100 9 5331.48 1824.85 !
Before 400 9 5527.16 2033.59 /
800 8 5779.17 2145.69 /
1200 8 5409.72 1256.02 /
0 9 5411.11 2535.93
100 ] 5038.27 1523.01 f
Immediately 400 9 5588.89 2858.22 /
800 8 5498.61 1948.02 /
1200 8 5375.00 1475.48 !
0 9 5955.55 2597.58
100 9 5508.77 1810.15 !
1 day after 400 9 66/51.73 2746.44 !
800 8 5833.33 1773.98 /
1200 8 5347.22 1773.10 !
0 9 5567.90 1967.21
100 7 6044.44 427.62 !
3 days after 400 9 7919.75 3009.65 !
800 8 7619.44 1712.66 0.05
1200 6 8742.59 1832.93 0.01
0 9 5091.36 1950.07
100 9 5150.62 1149.83 /
7 days after 400 9 7334.57 6323.45 f
800 8 7220.83 2391.59 /
1200 4 10363.89 3023.16 0.005
0 9 5228.40 1144.55
100 9 5450.62 1474.04 /
10 days after 400 9 6898.76 4955.82 !
800 8 6129.17 1492.86 !
1200 4 9750.00 1832.60 0.005
0 9 5206.17 2275.41
100 9 6016.05 1576.24 !
14 days after 400 9 5591.36 3031.56 /
800 7 10085.72 6058.90 !

7L, (K+PL) CT ofERick~, (Ca**) CT T
EE RS O BEEIE VD, FRlREELALR
Ty,

¥ cfRS 1 B OBEBERE O ZEAL & R E OB
1%, 800rad THRAZ LER LT,

3, MAEBC L ABEEEN

a, Plasmin {5#:

400, 800rad fBACIXBAHEH X b S Plas-
min FEETL, 3 BEEEEEEZRLIC.
O, Table 3X W EBEZXRDLARVA
Fig. 5 X b, {EH4BERENTAEHR S5 X

5B iz, 100rad BEFICIsTid, Table 3
I hEEEITESH R, Fig. b X b,
BAHESHEEIETL, 3~7THREHET S LW
5400, 800rad B ORER & ELL el 2R 1
I iEbhi,

1,200rad B 0B B 1 ABET Licid
i, 3 BEEET BAFOT BE» HIEERME
TFLEU S, Fig 507 7 71X 5440ER
LT, BETEH, 1 HEE{ET L7z Plasmin
EMEE, 31F 3 HEEE YR T, 1,200rad FRAET
TREOEBVESRIETT2EAEHZ X 51
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Fig. 5 Plasmin activity of irradiated rabbit plasma

O—0 100rads irradiation, A—A 400rads irradiation,

irradiation, A—aA 1200rads irradiation
The insert shows the relationship between variations of activity of plasmin 1
day after irradiation and irradiation doses.

Ebhi,

A 1 B # D Plasmin iE¥: D ZFAL & 5 B 0B
fRi%, 100rad A& T RL8EMT 5 LLAHx1, 200rad
¥ THRECKEAIL CESEIMET L.

b. Plg. &

RHESFHLE DBHES, 1 HEEZHAT(T
s bhizys, 100rad BA T2+ D% b ZEITR
Dhhigh, 400rad BEIZES VT (BEZIR
FDBRIch 5T Fig. 6 7573 AL
HEERENER Y R X 5 wBhht, 800,
1,200rad fE4Cix, 3 HEBKEMIEIML, 800rad

RHTRXTHELVETLELDS2, 1,200rad
RETRT AR E CRABULBEBMNTED b h
e, &fEEM% Fig. 6 TRT &, BEMRb
BT Plg. F#OETRREOWT, BE 3 AKX
HIEHHEINER2RD 5 X 5 icBbh, Bil,200
rad BB IZ I\ TIXZEB A RD b h iz,
&1 BROBEREAL & 58 & o B 3400

¢—e@ B800rads

rad CHEHEY — 2 ¥R LIk,

4. Fibg. B

Heat R IB ST X B F R M Fibg, & &k %
Thrombin 12 & » TEMA MR L5 E E LCH
L, ZORE, BEESCIIZEER<, 100
rad fR&T B < RSB T3 RS 1 B2 Fibg, &

DEWMIAEEME R LA, LaL, L4REmy
Fig. TTR$ &, 100rad Bitick T b CFE=E
RED LRI 2 BIBEESS S X 5 icBhh
7z, 400, 800rad B&TIL, R4 ICEEEAYRL
7e3, 1,200rad RS TR FEIBINY BT 7 Bk
FIEFEEDR 3 51 % TR L 7,

4t 1 HE&o Fibg. 0Z{L& & 8 L OB
400rad ¥ THEINL 75 b —0ZE Lz,

-

A, MPRE OF oW, BE
D5 EHTH 5 XIIEFRH L TOBEMATFH
DiE¥EALIZ Fletcher BF (Prekallikrein)!”3s X
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Table 5 Fibrinogen contents of irradiated rabbit plasma

i Irradiation Sample X -
Lo doses N (mg/dl) > ks
0 9 313.53 70.00
100 9 270.25 54.55 /
Before 400 9 280.90 62.69 /
800 8 325.34 88.45 /
1200 8 363.13 105.43 /
0 9 299.28 48.85
100 9 286.29 49.29 /
Immediately 400 7 304.46 70.82 /
800 8 301.24 63.40 /
1200 8 321.67 44,55 /
0 9 301.91 49.78
100 9 318.61 48.49 /
1 day after 400 7 509.21 91.29 0.005
800 6 520.46 60.22 0.005
1200 8 519.11 73.56 0.005
0 9 287.26 44.45
100 9 311.72 656.58 !
3 days after 400 7 439.89 62.44 0.005
800 8 474.86 87.51 0.005
1200 8 657.68 181.51 0.005
0 9 280.76 52.10
100 9 314.49 60.46 /
7 days after 400 7 373.06 62.74 0.01
800 6 435.44 75.71 0.005
1200 4 760.48 96.56 0.005
0 9 282.83 28.85
100 7 304.10 22.17 !
10 days after 400 7 335.38 63.91 /
800 6 365.57 61.73 0.01
1200 4 692.98 104.13 0.005
0 9 271.50 41.23
100 7 340.96 86.46 /
B 400 9 293.48 69.60 /
800 7 494,99 150.11 0.005

O* Fitzgerald A+ (HMW-Kininogen)'®® 2 -
OIMBEEANEELTWAZ ENEABMNE RS
7o, TOZEDFLWERE - RBEROER DT
W& b, WERREE(CERFEICHE S h i
PIhTETWAD, BA BRI D AMFEORE
EHEACEE AR L Tk 190, e AEREE
1k Bk 1z o~ T ik Dextran Sulfate % FlV T AU
DR - 5% - Kinin RICFRISTHEYLREL
fo. £ THENR, 0L hRBCE - Tt
BRI X B FEMPORE « RBEROEEBOK
xR DI,

(K+PL) CT BERMmFE H»A Y v &V V5
HEORECEELLCBEREcH Y, XII
FOEEALD b F % PR RS 4 e RIET
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Fig. 6 Plasminogen activity of irradiated rabbit plasma
0—-0 100rads irradiation, A—4 400rads irradiation, ® —® 800rads irradia-

tion, &—a4& 1200rads irradiation

The insert shows the relationship between variations of activity of plasminogen
1 day after irradiation and irradiation doses.
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Fig. 7 Fibrinogen contents of irradiated rabbit plasma
O-—0 100rads irradiation, A—A 400rads irradiation, ®—® 800rads irradia-
tion, A—a4A 1200rads irradiation
The insert shows the relationship between variations of fibrinogen contents 1
day after irradiation and irradiation doses.

TELAHBERE (RERFOEA) »EHEEE
bhs, T L TERERSCST 5B 1 Ako
EHEETIFEScIs 0L Ebhs, BER
FD % < ({4 Thromboplastin, VIII BIEEF LL
) CHFETEREhDZ &b, HEHRBHC

X Al CoBEREF (B Prothrombin, X) ©
EARE N BRERE OB T 5EEO—D &
Zizbhs,

BARBAF S WM EE RO AR EE I
HLRELIECEBEtoEmcLIEFCELTL
5, ZOHEEE® F\THIE L7 Plasmin E#
3, &ARERE LT (Fig 5)BAERE, 1H0%
wRiEEish 3 HEREET AEA S X 5 R
iz, Plasmin OHiERETH 5 Plg. i3 L AErYE
m& LT (Fig. 6) 3 ABICiBEL 8 mT 5 Emwe
HBHERbhL, ThbLoERI D Plghbd
Plasmin ~DE@EHBIPFH T30 L EZ S
iz, Plg. X Fig. 1wz, Xllawkwk -

T & # (b & h 7o Activator 3 X U%# # Plg.
Activator I X » THEH#LER D, ZLTEL D
I8 28 ¢ & Plg. Activator 3.4 H*28 X T \»
%, AHEW X 5§ Plg. Activator © E 8z
WTIE, G.B. Gerber £i3*303 o, @ KBl
KR IX3KR B T5 & X b iR B B
AL, 660RX L BB S » M TOBARER I8
3% E#MELTWE, L. Svanberg. 23 Hicst
BRSO BE O MAFEE biopsy B O 7 & i
ZEBEFER AR CRAEL, MBIk LEE
ET (p<0.00D) +5 LMEL, Zhizi# Pl
Activator 235 E 2 115 endothelium @ 41 235k
BRI VEEREIAD D TH B LB~ T W
5. %7 B. Asted £93BH T » + OMBEDK
BIEMEIIERA 5 » + Dl LIER BT
A5 EHE L, Grodzka®E BB 5 7 » + @ Eug-
lobulin lysis time WEET 5 EMEL T3, =
hbDHE L« O Plg. Hi#kD1EMn, Plasmin &



MEFI594F 1 A25H

HDOE T HbHZE X h 5 Plg. Activator FE# D
EFTxZ/HTrdDEE LS,

BSHRBA I X A M9 Fibg. E0B{LicBIL T
(3, BAEE TORE TN, P L —F ok
AICE LT e, Ba Of R CILZE el in
ALz, Kamat £33 In vitro it W% Fibg.
~NOMHRBE I X b, Fibg. = o Cystein,
Methionine Z#»* Cystic acid, Methionine sul-
fone ICB{t. & h, BEEIRENIER L, BEM R
PTBHERELTWB, LaL, ZhiF500KR &
EfTIBHLRRTELERECL 2 HECh
%5, R4 X Clot XU LA %58 L LT Fibg.
EXRZELTHBDTIOI &2 ko sE
HEROFRRE &L IXE LN, 20X 5kl
Fibg. v_roBMDEHE & LT, Fibg. 256
Fibrin ~DE#IF], Fibg. o0& o®NE L O
DMOET Iz £ Fibg. (RBUCH 35 HEMRE 2 &
N5, John I XREE 5 » + © Fibg, SHE
BT 5 EXWEL TS, ¥ LABIT
785 7c B 4 © Plasmin {EHRIE OFfER X b Fibg.
SEROETE 2 bh5, Alck\Ti2, Fibg.
Y8 % fE T2 Il 7R Fibg. v~ 53700 ~800mg/dl
(BN & L Cix300~400mg/dD) iw&3 3 & 40%
DIEET B0 L, Zok 5 Fibg, DMk
MXEFCEX Y ELE 25 L Bbh 5,

DlEofn<, REDOCCo y HLZBEZ, BE
FEDIER, Plasmin EEDOET, Plg. EiE &
Fibg L D% 7oL, = LEE - BIERTE
BEOBERETERLTW3, 205 boEERE,
A AERBE BB Sh TR Y, ZhizRE
XY, EeFRToBERFOELNEES
Ll e Bbhic, ¥LBBERTE LTI, Plg
O 3EDN, Plasmim EHOET X b, Plg. 75 Plas-
min NOEEIEEIhTWE30 L EBbhi,

B [ R 0 % 4 K It % Fibrin D BBtk T 5 2
Fibg. &, & REF Plasmin O RBEWECH %
Plg. &%, BUULIcHEm A& — v &R, B5EE -
BREBERLDCHBRYEOBRECERIh T3 &
Exbh, THERRE - BERE D CES S
LIhBIRBDH2Z L ¥ RLTEH, —BIE
BALIhicBE, BE - @BERE LEECH

85—-(85)

RS ML R LCW 5 EELbh%,

oS et s LR A e A FEI A R 2R

SHREIRTEME, RERSERMERE Y I Srp R

RO 4« WL ¥ 3,

X [

1) Bertrand, H.: Effects of ionizing radiations
on blood coagulation and fibrinolysis. Exper-
imental study in the rat. Hemostase, 6: 167
—-184, 1966
Denicola, P., Liischer, E.F., Gibelli, A., Soardi,
F. and Clpolli P.L.: Effects of platelet
extracts alone and in combination with
antifibrinolytic agents on bleeding time and
intensity, on prothrombin consumption, and
fibrinolysis in irradiated rats. Coagulation, 1:
141—148, 1968
PIBEIEAT | SEMFATB X b B 5 L @l
WCORRMWIE BEAEKSIE 19: 2234
—2265, 1960
) Jackson, D.P., Cronkite, E.P., Leroy, G.V. and
Helpern, B.: Further studies on the nature of
the hemorrhagic state in radiation injury. J.
Lab. Clin. Med., 39 : 449—461, 1952
Ponomarev, J.T.: Zur Frage der Bedeutung
von Stérungen des Koagulationss und Fi-
brinolysesystems des Blutes in der Pathogenese
der Blutungsbereitschaft bei der akuten Strah-
lenkrankheit. Radiol. Radiother, 7: 4754,
1966
Nossel, H.L.: The contact system. (In) Biggs,
R., ed. : Hurnan blood coagulation, haemostasis
and thrombosis. 81—142, 1976, Blackwell
Scientific Pub., London
7) Revak, S.D., Cochrane, C.G. and Griffin, J.H. :
The Binding and cleavage characteristics of
human Hageman factor during contact activa-
tion. J. Clin, Invest., 59 : 1167—1175, 1977
Radcliffe, R. and Nemerson, Y.: Mechanism
of activation of bovine factor VII, products of
cleavage by factor Xa. J. Biol. Chem., 251 : 4797
—4802, 1976
9 Jesty, J. and Nemerson, Y.: The tissue path-

way of coagulation. (In) Ogston, D. and Ben-

nett, B, ed.: Haemostasis, biochemistry,
physiology and pathology. 91-104, 1977, John

Wiley and Sons, New Yrok, London, Sydney

and Tronto :

10) Laake, K. and Vennersd, AM.: Factor XIII-
induced fibrinolysis, Studies on separation of
prekallikrein, plasminogen proactivator, and
factor. XI. in human plasma. Thrombos. Res.,

2,

3

E=

5

Qg

6

s

8

R



86—(&6)

4: 285—302, 1974

11) Bouma, B.N. and Griflin, J.H.: Deficiency of
factor XII. dependent plasminogen pro-
activator in prekallikrein-deficient plasma. J.
Lab. Clin. Med., 91 : 148—155, 1978

12) Astrup, T. and Permin, P.M.: Fibrinolysis in
animal organism. Nature, 159 : 681—682, 1947

13) Cochrane, C.G., Revak, 8.D. and Wuepper, K.D.
Activation of Hageman factor in solid and fluid
phase. A clitical role of kallikrein. J. Exp.
Med., 138 : 1564—1583, 1973

14) @&AK=, mEEAKE, BARE: ~—r<=vBTF
xR B 2 R, A b HREBRIEEES, BRI
Bk, BALEER, FEFLFERA, 88—99, 1975

15) Kato, H., Adachi, N., Ohno, Y., Iwanaga, S.,
Takada, K. and Sakakibara, S. New Fluor-
ogenic peptide substrates for plasmin. J. Bio-
chem., 88 : 183—190, 1980

16) = Tyrosine - X 2 M#E7 4+ 7V 7 —
v oERE, BREE, 261, 1958

17) Wuepper, K.I).: Prekallikrein deficiency in
human plasma. J. Exp. Med., 138 : 1345—13535,
1973

18) Grifin, ]J.H. and Cochrane, C.G.: Mechanisms
for the involvement of high molecular weight
kindinogen in surface-dependent reaction of
Hageman factor. Proc. Nat. Acad. Sci, 73:
2554—2558, 1976

19) Itoh, Y.H.: Purification and properties of
proactivator (proenzyme of plasminogen
activator) from human serum. Nagoya. Med. J.,
23:122—147, 1978

20) Itoh, Y.H., Sugie, L, Kato, H. and Iwanaga, S.:
Streptokinase- dependent potentiating factor
SK-potentiator) for plasminogen activation
from human plasma. Its identification as a
fibrinogen degradation product. J. Biochem.,
92 : 1129—1140, 1982

21) GAEEET, )| BHE, EE{EE, 8L 3 Dex-
tran Sultate ©#EE « 35 « Kinin R i3 8
ownT, BIFEZE, 36 571—577, 1981

22) White, S.G., Lagen, J.B., Aggeler, P.M. and
Geyer, R.P.: Effect of soybean phosphatide on
blood coagulation defect following total body
X-irradiation in the dog. Proc. Soc. Exp. Biol.
Med., 83 : 384—387, 1953

23) Pospisil, J., Skala, E. and Dienstbier, Z.: The
influencing of post-traumatic haemorrhage by
ellagic acid in rats whole-body irradiation with
600 R. Strahlentherapie, 138 : 607—610, 1969

24) Klir, P., Skala, E., Pospisil, J. and Dienstbier,
Z.: Altration of the post-irradiation distur-

BABRZBABFLME B4l £15

bance of haemostasis by means of ellagic acid.
Strahlentherapie, 144 : 234—241, 1972

25) Klir, P., Pospisil, J., Skala, E., Dienstbier, Z.
and Tacheci, O.: Factor XII and blood
platelets after whole-body irradiation. Strah-
lentherapie, 146 : 713—717, 1973

26) Pouckova,P., Pospisil, J. and Dienstbier, Z.:
Changes of the kallikrein-kinin system in the
course of the postirradiation syndrome in rats
and guinea pigs. Czchoslovak Medicine, 1 : 238
—246, 1978

27) Astrup, T.: Fibrinolysis in the organism.
Blood, 11 : 781—806, 1956

28) Svanberg, L., Limell, F., Pandolfi, M. and
Astedt, B.: Plasminogen activators in ovar-
ian tumors. Acta. Pathol. Microbiol. Scan.
Sect. A., 83:193—198, 1975

29) Gerber, G.B., Dancewicz, A.M., Bessemans, B.
and Casale, (G.: Biochemistry of late effects in
rat lung after hemithoracic irradiation. Acta.
Radiol. Therapy. Physi. Biol., 16: 447—455,
1977

40) Dancewicz, A.M., Mazanowska, A. and Gerber,
G.B.: Late biochemical changes in the rat
lung after hemithoracic irradiation. Radi. Res,,
67 : 482—490, 1976

31) Dancewicz, A.M. and Kubicka, T.: Late bio-
chemical changes in the rat lung after whole
body irradiation. Nukleonika, 21: 1029-—1035,
1976 .

32) Svanberg, L., Astedt, B. and Kullander, S.:
On radiation decreased fibrinolitic activity of
vessel walls. Acta Obstet. Gynecol. Scand., 55:
49—51, 1976

33) Astedt, B., Bergentz, S.-E. and Svanberg, L.:
Effect of irradiation on the plasminogen
activator content in rat vessels. Experimentia.,
30: 1466, 1974

34) Koémierska-Grodzka, D.: Studies on kinin-
forming activity in post-irradiation sickness.
Part 1: Blood and tissues enzymatic activity.
Radiobiol. Radiother., 13 : 443-—451, 1972

35) Cronkite, E.P., Halpern, B.H., Jackson, D.P.
and Leroy, G.V.: A study of the hemorrhagic
state in dogs after a lethal dose of two million
volt X-rays. J. Lab. Clin. Med., 36 : 814, 1950

36) HHEKE  vEBHOFRBROETF RIS TES
IowT, 4IREBZHE, 55 127—151, 1954

37) Kamat, H.N. and Nadkarmi, G.B.: Correla-
tion of stractural alterations in bovine
fibrinogen and loss of clotting properties after
gamma irradiation. Radiation Res., 49: 381



FEFN594F 1 A25H

—389, 1972

38) John, D.W. and Miller, L.L.: Effect of whole-
body X-irradiation of rats on net synthesis of
albumin, fibrinogen, a-acid glycoproteins and

87— (81

ay-globulin by the isolated perfused rat liver, J.
Biol. Chem., 243 : 268—273, 1968

39 WHEHAE: 747 ) 7/~ v, BAERK 38:
1199—1208, 1980 (FFRZEHH)




