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Studies on the Anticoagulant Effect of Charonin-sulfuric
Acid (No.1~No.5) and Heparin
Shigemitsu Murayama
Department of Internal Medicin, Faculty of Medicine, Shinshu University
(Director : Prof, M. Matsuoka)
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Table 1. Analytic Data of Sodium
Charoninsulfuric Acid

Component
No.
H,0 S N ASHES
1 12,56 16.8 0.2 38.0
2 11.1 17.7 0.1 39.8
3 10.4 15.2 0.3 45.8
4 10.0 17.3 0.0 37.9
5 7.7 13.3 0.5 34.2
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Table 2. Effect of Charoninsulfuric Acid and Heparin on Clotting Time
Table 2—1. Rabbit Blood Used
Clotting Time i
Charoninsulfuric Rabbit s Cfongﬁfltrat.ron
Tube | Acid and Heparin anbi Charoninsulfuric Acid ot {-haronin-
Rabhit ) B1ood | o e Heparin (PWHUric Acid
Solution No. 1| No. 2| No. 3| No. 4| No. 5 and Heparin
MNo. % ml ml min min min min min ‘ min r/ml
1 0.05 0.1 0.9 60,0 44.0 3hrs. Bhre.,{ 45.5 |>»24hrs, 50
2 0.02. " " 27.0 41.0 18.0 | 63.5 42.5 Thrs, 20
A 3 0.005 1] " 24.0 17.5 17.5 25.0 21.0 4hrs. 5
4 0.001 [ 7] 20,0 19.5 17.5 1 20.0 20.5 22.5
5 | 0.0001 " " 16.5 | 17.0 13.5] 13.5 | 20.5 | 19.5 0.1
0, 8025
 INaCison| " | " 1154 | SO I I
1 0.05 " n 58.5 48,0 160. 0 Ghrs.| 42.0 [>24hrs.
2 0.02 " " 31.0 36,5 54.0 1 76.0 8.0 Ghrs.
B 3 0.005 [} i 22.0 20.5 23.61 28.5 20.5 31hrs, 5
4 0.001 /] " 17.5 18.0 21.0 | 22.0 16.5 26.5
5 0.0001 " n 14.5 13.5 13.5 | 14.0 14.0 17.5 0.1
0, Ri%s
6 NacCl sol. b " 11.5 0
Table 2—2. Human Blood Used
‘ Clotting Time ;
Charoninsulfuric |, 8 Cfmgﬁ“tmtf@ ‘
Hum-| Tube | Acid and Heparin Charoninsulfuric Acid i @ fm’mr}" .
. Blood e e - (Heparin sulfuric Acid
an Solution No.1| No. 2| No.3| No. 4| No. 5 and Heparin_.
No. % ml ml min min min min min min r{ml
1 0.1 0.1 0.9 |>>24hrs, [>»24hrs. > 24hrs.|>24hrs. > 24 hrs. > 24hrs, 100
2 10,05 1" n >24hrs, |>>24hrs. | >»24hrs. (> 24hrs. [ >24hrs. | > 24 hrs. 50
3 10.02 1 " 36.5 67.0 84.5 [>24hrs.| 38,5 |>»24hrs. 20
4 0,01 I " 22.5 26.5 37.0 40.0 18.0 [>24hrs. 10
A 5 0.005 N ] 18.0 17.0 13.5 31.0 17.5 |{>24hrs. 5
6 | 0.001 " " 14.0 11.0 11.5 19.5 17.5 27.0 1
7 10,0005 n n 14,0 11.0 10.0 15.5 14.5 20.0 0.5
8 | 0.0001 " ] 10.5 9.5 9.5 15.0 13.0 18.0 0.1
9 0.00005 " n 10.5 9.0 9.0 13.0 1.5 |" 14.5 0.05
0,869
10 NaCl sol. " " 9.C 0
1 10,1~ " " >>24hrs, [>24hrs. | >24hrs. | >>24hrs. > 24hrs, | > 24 hrs. 100
2 10.05 " " >24hrs. |>24hrs. | > 24hrs. |>>24hrs. | >»24hrs. | > 24 hrs. 50
3 10,02 " ] 5G. 0 79.5 80.0 >24hrs.; 60.0 [>24hrs. 20
4 10,01 4 " 38.5 53,5 39.0 58.5 21.0 [|>24nhrs. 10
B 5 0.005 " I 25.5 23.0 28.5 41.5 18.0 [>24hrs. 5
6 0.001 " /i 14.0 14.5 16.5 28.0 17.0 27.0 1
7 0. 0005' " " 9.5 12.0 15.0 26.5 16.5 22.0 0.5
8 0.0001 [/ " 9.5 11.5 11.5 16.5 15.0 20.0 0.1
9 0. 00005 n " 9.0 10.0 11.0 14.0 14.0 12.0 0. 05
0,R625
10 NaCl sol. 1] " 8.0
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Table 3. Effect of Charoninsulfuric Acid and Heparin on Prothrombin Time
Table 3—1. Rahbit Blood Used .
. . Prothrombin Time
Charoninsulfuric | Rabbit
Tube | Acid and Heparin Qxalated Charoninsulfuric Acid onceCntration
Rabbit . . e e i (He parin
Solution Blood | a7o 1| Ao, 2| No. 3| No. 4| No. 5
No. % ml ml sec sec sec sec sec sec r/ml
1 0.05 0.1 0.9 11.4“ 12.4 12,0 14,4 11,9 13.5 50
2 0.02 " n 9.9 10,1 10.2 12.5 9.2 11.2 20
A 3 0. 005 " 7 9.2 8.5 9.0 8.9 8.6 8.9 5
. 4 0.001 i " 8.9 8.8 8.7 8.5 8.7 8.6 1
5 0. 0001 ] 1" 8.9 8.7 8.5 8.6 8:6 8.5 0.1
0, 8692
6 N;ﬁC/I sol. d " 8.5 » 0
1 0.05 | " [ 1.1 ‘11.8 12,4 14.1 1.3 12.7 50
2 0.02 /] " 9.6 9.8 10.2 12,1 9.2 1.9 20
B 3 0. 005 n " 9.0 8.7 8.6 9.1 8.4 8.8 5
4 0.001 n n 8.5 8.5 8.4 8.4 8.4 8.4 1
5 0. 00p1 " " 8.4 8.3 8.3 8.4 8.3 8.2 0.1
0,862
6 NaCi sol. " i 8.2 0
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= \ (in vitro) ZEER Tk IR BRI T R S h P B S
d \ £ ” fgm
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\ - ) ) - -
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\ 15 L TRERTIRRIE T B BE L
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TR 2 S L, BHEISE TH 2 R R A R i ek
o DEERT® de Vries @0 iz s Qemiz L
o

4 5 [} 7
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a-groure : Prothrombin Time
b-groupe : Prothrombin Time After
Adding Cag (PO,)» Adsorbed Humam
Plasma
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Table 4, Effect of Charoninsulfuric Acid and Heparin on Stahle Factor
(SPCA) in Human Serum (Experiment in Vitro)
Case 1. Case 2.
HUMAN BLOOD Clotting Time | SPCA°  |Clotting Teme|  SPCA
,,,,,,,, (min) K9 (min) (%)
Control 8.5 37.2 10.0 62,1
No. 1 Containing of Charoninsulfuric By 25.5 96, 4 18,0 98.7
Acid  (Per ml) 20y 50.0 128.6 36.5 138.8
No. 2 " 57 23.0 150. 0 17. 0 93.8
207 79.5 121,3 67.0 85.0
No. 3 M 5y 28,5 114.2 23.5 84,1
207 80,0 | 128,58 84,5 94, 3
Control 10.0 31.3 11.0 48.3
No. 4 Containiug of Charoninsulfuric 4.5 44.2 310 7.1
Acid 5y/ml B
No. 5 " 19.5 31.6 17,5 73.3
Heparin | Containing of Heparin 17/ml 27.0 18.8 27.0 38.6
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Table 5. Effect of Charoninsulfuric Acid and Heparin on Prothrombin and
) Labile Factor in Human Plasma (in vitro)
Human Oxalated Blood Prothrombin : Prothrombin

Pime | Time

8€C 1 a 0,01ml+ A 0.09ml 16.6 %€
Control 13.3 b n +A n 20.3
e nooEA sl 28.5

Ao 1 — ' : e
Containing 20y of Charoninsulfuric 6.3 a n 4+ B n 24.1

Acid Per ml b v +B n 41.0
Containing 20y of Heparin Per ml 121.6 a o+ C " 21.0
c " +C 125.5
a 0.0Iml+ A 0, 09ml 16. 0
Control 13.8 b n +A " 23.4
c noo+ A ] 30.1

No. 2 T . ) ' . :

Containing 20r of Charoninsulfuric 41.5 a n +B 25.1

Acid Per ml b v +B w483
Containing 207 of Heparin Per ml 120.0 a o +C 215
¢ n +C n 124.0

o oo OWH P

: Cag (PO,)s adsorbed control plasma,

: Cay (PO,)s adsorbed plasma containing Charoninsulfuric Acid.

: Cay (PO4)y adsorbed plasma containing Heparin.

: Sodium citrate eluate of control plasma.

: Sodium citrate eluate of plasma containing Charoninsulfuric Acid.
: Sodium citrate eluate of plasma containing Heparin.
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VILEL R O Th o, cuate 7w bwve v
R BRI DB D Z LA BT DL D TH %,
Iz~ vtk e = yﬁﬁﬁf‘{'@&ﬁﬁus‘fek\: TebtrvE
VAR & A3 % Bk gl LB ool Cdb %6

4 bRV TIAFCEKR (L TR
Jiab i

r 7IBREER & LCBiggs-Douglas® 4 v
WD 5ot

S HT R

=D v F DMRECH v = VilERR L~ ) v
AR & br/ce OFIHZ TR ER ML B E =
E~5 ) v Br/ce X hiljEDAI D & = A Tkl
BlLicwv o s w = R L~ 0 v AR CEED
Srfec % ko) Wimhw = v ilcid 20r/cc o)
ECIN 2 T8y i o\ T, IS T # 2 IHTARAk he R
TR ARE L © ok MR T IO I BN
Bo RICHE— A DB MM 2T » v = iR %
57/ce, 207/cc @guﬁmm;‘u‘;t O L~ ) v
57/ce oflfeie ChsELaREiL, < h b o
1.0cc o X BaSO, 100mg & iz CUKTE LIS Wi
It MK T 5 T 5. HIC@ERA O
IRBRIE RS = O X 5 L TR 10{EFR i
T, 5 EMWEmYE TR HLT 4 Blggs-
Doauglas 3 & b b 7BEREHT o
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4D THA Hw = it LO~2 0 VEINL
fidtE, e = v (Nel, N02 No3)
F RTS8 Y v DF R FE R Sr/ec I & fe .
Hofltrdick e, Wihoad b /'”/lk VLIE
Fl T BT 52 Nod, Nob s Loi~s2
YRR MRILTH Do

SR LT o r = Vil & dik~ 0 vk ke
U & g ey i fL A TR s TR T,
Nod CRIESOT0%BIETH D, ~29 w8290
FThDHe LMBICH m = VENHEF Fo iE~ 2 Y /&
20y fec D‘”U” w2t A & 0 T i oo HiLE
TUL b IR AR T, Nod iRIEH 040%0e, )—
Filowv, Fio~40 v OB L FEMOT0% T & Ik
Vo Tinde ks 207 fec oI B0 C W e ER AR U,
o VRO Y v X b T RRTH
%o

PARDYHARAR L D ~22) v, Awe = vt b
be v TS RF v EATIEL, TRk ey ST
7 AT IR S 5 MIERF oML e L B h
DEEZBND,

5. 7w b wye vl Ris g

LW ORRERE BT 7 » b r v IR EOR
SRR S, ToOMIERIG BRI TERcH D
P CH B0 1 2DIRE L b K 0T OFF
T X % L UREISET # 2 M Rk I i/ 15%
NIRRT BT E e\ £ T r = G, ~-3Y
/#7nmeL/®MﬁVmMm6W%&az%#
g U Ay

Sk

Quick @ fe EHRSE T # 2 IR CHI U 7ot
0. lcc iz & b o Cag (POs ) WG M 0. 1cc F ik
THEO ML WE L e fFET 27w br vy
v ET B & ORCIRERE F— A O MR T
m o= YRR E IR~ vRINARRE L S e = B
fif-CyL 5r/ce ¥ X U8 20/ cc DI X T2 &, Ei

RRRRAT ot ) TR 17/ D% kMzL,” TN TEFD
Table 73 X% o L Hl% 54X Fig. 3, Fig. oo
Table 6. Effect of Heparin on Prothrombin in Human Plasma
Human Oxalated Plasma Prothrombin Eluate Prothrombin
Time Timae
Control 12.5 sec | Control | + ad. Plasma + Serum 12.5 S€¢
+ Heparin  No, 1 >3 min + [T -+ " 38.6
[l No. 2 >3 min + "o+ n 38.7
1 No. 3 ™ 3 min - 4 + 39.3

ad. Plasma: Cay (PO,), adsorbed control plasma.
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Table 7. Efffect of Charoninsulfuric Acid and Heparin on Thromboplastin
Generation  (Method of Biggs- Duupld‘a)
. MlnutM uf Incubatlon
Serum BaS0, Treated Plasma i
I’erccnta;\;e ”0[. Genéfﬁted

e oL Thrombaoplastin :

Cl}var(:':nin Normal Containing Charonin | 33 67 79178 TH
Containing Charonin | Normal 1| oaly 1080 110 98 | 05

No. 2 Normal Containing Charonin 32 68 85 73 TH T8

- Containing Charonin | Normal 23 | 1081 115 13 06 | 93

No. 3 Normal Containing Charonin 27 68 73 u6 741 12
e Containing  Charonin | Normal | 15 e8 ) 30U 108y 95 93

No. 4 Normal Containing Clmronm 28 69 69 (Y G5 | 63
_Containing  Charonin | Normal 13 w85 B9 | 89| 85

No. 5 Normal Cuntammg Charonm 36 85 76 69 ]
e i Normal |18 | 89 o1, 8y 7| 79

Heparin Nc);‘mnl C,ontcunmg Heparin 35 60 821 75 7010 70
Containing Heparin | Normal | 42 | 76 8| 88| 75| 75

control Normal Normal 32 78 95 1 1001 100 98

57/ml of Charoninsulfuric Acid and Heparin are contained in blocd or oxalated blood,
Normal human Platelets were used in every test.

Fig, 3

EFFECT OW THROMBOPLASTIN GENERATION
normal plasmasomal serum + normut platielet

@ trharonin Sevum + #
51 n  FHeparin Serum + o
/nl,,

Normal
""" Acseivp CHAYORIINO 4
Heparin

THROMBOPLASTIN ACTIVITV( %)

EL e
%@moﬁp—/mmhxumnu/@&ﬁ&
Table 8kt 1w = »Hfifid 2 2 St o
, fﬁ*‘ﬁﬂzﬂ (Prothrombin Consumption Time) 1Ll
MBI VIEELTE D, MR P e be v
EYEFREIMBICL LG LB TR e =
YR T e b e vy OIS L S &
L¢3 1

CHIZR LTt Y v i Mk fe B Al g o 7 i

T b WL CERE LT D, ZhithiEho

Fig. 4

EFFECT ON THROTIBOPLASTIN GENERATION

-~
*
= U Plas
E Tormal Serunlt Gyt aasovbed{"""::,“,m’,":m Actat Plasma
= Heparin Plo
g 20 %
§ Novmal T Mereal
§ “l‘]‘&nl
. b mmonn
% Heparin / thnvuxﬁ,m
sry 4
',l d
‘,ﬂ'cko.ronusﬂo-‘(
TR T B S A T r 2 3 & % &

7Rt Ry EyETENKNECIL LTS & L ET
nm«ﬂu/m7nbn/u/om%%TﬂK%Lw
&72?/]\“3.71)”)1%50
6. BIEPIRBIR AR D/
BA ks @%‘it'%‘ PRSIV B IR A PR S L ko
ML Th %o
a) v = vk Lot~ ) I BRI A
MR LM, ~a20 ik v = w B0 # 4 4553520
o] ‘c‘“‘\”ﬁ LTRED, & »= vl E O
Nod D3 iy,
b)  FUGHL Y v FUEER AT O B ik o v = o iR
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Table 8. Effect of Charoninsulfuric Acid and Heparin on Prothrombin
Consumption (Experiment in Vitro)
(Human Blood Used)
Case 1. Case 2, Case 3.
Charoninsulfuri Containing of Charo~ e e e -
-d.nnm uliuric ninsulfuric Acid and _ {Prothrombin ) Prothrombin . Prothrombin
Acid and Heparin Heparin Per ml le)ttmg Consumption Cfuttlng Consumption Cl‘ottmg Consumption
Time Time Time Time Time Time
e ' eI e RS eyl iy (660
Charoninsulfuric Control 8.5 26,2 8.0°| 26.7 9.5 a1
Acid 51 25.5 397 | 225 36.9 18.0 66.7
No, 1 207 50.0 | 180.0 | 47.0 74,5 36.5 | >180.0
No. 2 57y 23.0 >180.0 22.5 67.1 17.0 61.9
207y 79.5 | >180.0 | 685 ) 54.5 | 67.0 ) ! 53.0
No. 3 57 28.5 69.5 23.0 71.4 13.5 59.0
— 207 80.0 | »180.0 ) 78,5 |  59.2 84.5 49,5
No. 4 87 46.0 75.4 44,0 63.7 38.5 65.9
10y 62,5 58,1 58,0 58.3 _54.0 _68L.1
No. 5 5r 17.0 49.5 18.0 44.1 18.6 54.5
207 58.5 67.0 53, 5 58.9 50 5 ,_,,4%%,7,3,‘?9_,‘,...
Heparin Control 7.5 21.4 8.0 23.5 8.0 24.2
17 34.5 13.9 34.5 14.0 36.0 15.9

Prothromin Consumption Time: 120 Minutes Value After Formation of a Solid Clot

Nol, No2, Nob5 }iles 20r/cc i T ¥ F{bin
<, No3, Nod % 20r/cc DR Y v REDITEREY
KLy ~20 v 20r/ce DPE L D IEEQIERE AR
. - ‘
© FERSMROE & T, SR = Tk Nod s &

V~3 0 w20, 057 feeTh3s 017/ ce o JLIE D BIRIED
LR L, Nol, No2, Nob dhr = vkt
ik 10r/ce b BEERETR LI, No3 ik 0.5r/cc XD
ERERL, 10r/ce 3 b MM AER R R o

¢) & OB v = whEE it~ ) v
TNz ED 7RROIERT & @ Cay (PO @
C MREMAE AN B & Shoh R B 0TI
FRERFOIEREILILT 5,

d) Jm = VR Nol~NoSDEFE L b e b
O PP DEEETRTIE (Nob) THEMM (Nol
~Nod) L, ~2V vOBNIWLT 5,

e) Cag (PO Lk 2WHHFE 0.2M 2 = »iy ~
A ) AENE (eluate) Ik b, 2w =vifts kOt
~s2 0 vit e b OERMIENORLERTOAL S
F, e e v E el 5,

£) hw = R LU Vi b TR AR
L, e/ iR T T Ly,

g) hwm=VYHlMLS e boe v AT LAT

HEAF L BN, ~2Y 7 e b e v v ORRER
fd: 1LY A o
2) AR (n vivo) RIstT % 92t
Lo A e B 3 R
R ibs S
0.19 % v = wifiEds L 0t~ot ) P AV XD
IR Atk @ kg 240 1mg OWATEHH L, B
S4ATEs & Ot E16S) AR i, L ¢ BHEIRGR) (Lee-
White 3) D% I Lz,
SRR
v & 4SS0 CB o R Table 9iR L Lo
1% Pig. 5 wHFRT 5. e = VEHNEIL Nod,
Nod, No3 itlse SuiciEE L, 6053
ECEECET 5. No2 XIRIEERIAET, No.
5L T L AR Lice ~/% Y v IRiES#E155 T
WML R L, 2RERTIC S MBI E S oy,
2, Fwbteve VM, dUMREL SRk
B, BUEREC Bug R
FERTT R
1. & R Ul i RO R 2 150 iR L ¢
A IR AR 1 Eek®), i MER (Rees-Ecker
k@), FRNBRE, BRI Lo
SRR AR
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Table 9,

Charoninsulfuric Acid

e Ay

Effect of Intravenous Injection of Charoninsulfuric Acid and Heparin

on Clotting Time of Rabbit (Dosis: lmg/kg, Body Weight)

Charoninsulfuric Acid

Charoninsulfuric Acid

No. 1 No. 2 No. 3
.V o Minutes after_ | Minut:és’a'fter o ‘M'iuuLcs after v
Rabhit] abbit] ahbitl "
AhBefo-| e Injection Rabbiti gefo- the Injection Rabbitfpefo- the Injection
Neo. 15 | 3n ‘ s leo No [ s a0 ‘ a5 | e0  NVo 15| 30 | 45 | ou
125 120.018.0 4.5 25 1 | 2.5] 4.5 5.3 4.0 1| 4.0 310l 8.0 5.0 a0
2 || 2.5 74,0140, 0 4.5 3.0 2 || 8.57.5 3.5 :s.si 2 4 4.0 (37.5/16.510 5l 4.5
3 | 2.5[19.5 4.5 3.0 2.5 3§ 3.510.0 4.5 3.0 3 | a0 :zl.sln.sf 7.8 3.0
4 ‘ 2.5 1.5 7.5 2.5 2.6 4 I 3510 4.0 3.5 25 4 | 4.5 4.5 6.5 3.6 3.8
Charoninsulfuric Acid Charoninsulfuric Acid
No. 4 No. 5 Heparin
R Menuets after ) Minutes afLer k | WI\filiUtuS after the
Rabbit ! 2abbi abbitly ¢
APRBefo- the Injection Rabbitigefo-| 1y, Injection Rebbit Befo- Tujecti
No. 1530|4560 Vo 15|30 |45 [0 Vo 15 | 30 | 45 | 60 | 90 |120
1 || 8.080.021.5/13,5 3.0 1 | 30|25 2.5 2.5 1| 2.5 "iﬁ; 21046, 529.0] 8,5 7.5
2 | 3.0 37.0/15.003.00 4.5 2 |l 4.0 4.5 2.0 2.5 2 || a.5 24> 120y (un oy
) Bt Mt " Y hrg| hrg™ e
3 | 2.063.0018.5 7.5 2.5 3 ) 4.013.5 3.0 3.0 3 |l 3.0 3’“"‘%‘:90.032.025.014.0
4 | 2.0 [60.015.007.00 3.5 - 4 | 3.5 3.0 2.5 8.5 4 |t 3.5 [2480.0224.516.0) 8.0
Fig. 5 _— : o
MO NAS Table 10, Fig. S Lol hw
EFFECT ON CLOTTING TIME OF RABBIT = Vi (Nol~No5) 6 LRt ) wd S hiz
z (in vivo) it N AU i (N Ll (I
W
, §80 Mg Table 11, Fige 7 wRTWL v = v
gm Wi ds L Ok~ »2 ) B B 1543 793804 ¢ — itk i
E o
-
um FrMFRE 2L Table 12 i W00 128 B4 A
£l

40)

30

20

30 45 0
PANUTES AFTER INTECTIOGH

ELREREC 1L Table 13 i+, » v = iR
( No1~NoB) Lt~ ) o E:bl# 1645 ¥ 721330
B el vl 2 Pl o O

3. WEE T RETEE

{FH 1kg 249 Img OWERTS X ok 154, 45
. 60 DM HRWEL L, ChFhOBEETT 20
Bk e o 2252l 7% de Vries 3@
M2k D TG Lo

SR

4 D 5 - F TR R Table 14 3251,

ZO 1% Fig 8 W15, BBA%M Ko E
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Table 10.

Charoninsulfuric Acid

Charoninsulfuric Acid

- 17 = (350

Effect of Intravenous Injection of Charoninsulfuric Acid and Heparin on

Prothrombin Time (sec) of Rabbit (Dosis: Img/kg, Body Weight)

Charoninsulfuric Acid

No. 1 No. 2 No, 3
. hﬁi-h.utes after Minutes aftér » I\;I;nutes afte;’
Rabbit] i : i
abblliBefo- the Injection Rabbitipefo- fhe Iojection Rabbitip efo- the Injection
ro | re | re .
No. 15380 |45 |60 IV 15 | 30 , 45|60 Vo 15| 30 | 45 | 60
1 7.217.3 7.0 72 7.3 1 9.0 ! 8.8} 9.2 9.0! 1 7.9 81 7.8% 7.8 7.8
2 6.3 6.6/ 6.4/ 6.1 6.2 2 8.8 | 8.8/ 9.0, 9.0 2 7.8 1 8.2 7.6t 7.7 7.6
3 6,970 7.0 69 7.0 3 6.4 | 6.2 6.3] 6.3 3 8.7 | 8.7 8,0 8.0 8.2
4 8.4 1 8.9 86! 8,5 8.6 4 5.5 5.41 5.8 6. 01 4 8.0 8.5 7.6‘ 7.5 7.6
Charoninsulfuric Acid Charoninsulfuric Acid
No. 4 No, b Heparin
Minutes after o Mmutes ;\f‘ter Minutes after the
- . "
Rabbitigefo- the Injectien Rabbit) gefo- the Injection Rabbitipefo- Injection
re A ] S ro e e e o tm
o, 1530 4560 Mo s laofasfe0 N 15| 30 | 45 | 60 | 90 |120
1 8.0 [138.3] 8.0 7.6/ 7.6 1 7.3 7.1 7.6| 7.5 7.2 1 8.5 | 9.41 8.6} 9.2} 8.6 8.7 9.7
2 7.9 7.5 7.5 7.6 7.6 2 6,7 6.9 7.3/ 7.2 2 8.9 9.6 9.2 8.4 8.3 8.5
3 7.8 1 7.9 7.8/ 8.1] 8.0 3 7.216.8 6.6/ 7.1 3 7.2 7.8 7.8 7.87.9
4 8.,317.9 83 7.6l 7.q 4 7.0117.1 6.9/ 6.8 4 7.6 | 8.1 7.5} 7.0/ 7.2
Table 11. Effect of Intravenous Injection of Charoninsulfuric Acid and Heparin on
Platelet Count ( x10%) of Rabbit (Dosis: 1mg/kg, Body Weight)
Charoninsulfuric Acid Charoninsulfuric Acid Charoninsulfuric Acid
No, 1 No. 2 No. 3
Minutes after N Minutes after - Minutes after
. bit! .
Rabbif efo- the Injection Rabbitpefo- the Injection RabbitiRefo- the Injection
S s A . T e
No. 1530 45 |60 Mo is]s0 45|60 NV 15 | 30 | 45 | 60
1 [[40.8 23.631.2l43.0 1 38.4134.529. 4136.7 1 |39.1 33.9‘34.840.237.8
2 1 36,2130.2/34.638. 4 2 11 34.030.626.235.7 2 il 87.7143. 3135. 8142, 6136 .6
3 [139.7]23.4/29. 4136. 9 3 1351 29.9‘25.73& 0 3 39.2 [40.5'36.1/39. 8|39. 0
4 [141.4 i24.029,8038.2 4 1138.031.132,035.6 4 i139.6 134, 6|39‘437.338.8
Charoninsulfuric Acid Charoninsulfuric Acid
No. 4 No. 5 Heparin
X Minutes after . Minutes after . | Minutes after the
Rabbit|pefo- the Injection Rabbitipefo- the Injection Rabet|Bef°‘ Injection
re re [T re
No. 15]30] 45 |60 Mo 1530 4560 Vo 15 ’ 30 | 45 | 60 | 90 | 120
1 37.3 132, 0}23. 4/13.9(28. 6 1 139.8 24, 9]38.940.01 1 37.5 24, 7‘34.3’38. 4|40, 2139, 338, 6
2 | 38.233. 735, 4{35,037. 3 2 138.2 31.6;33.835.4@ 2 138.1 26.229.6’32.438.8
3 42.5119,6/28. 8:28.637.5 3 [140.8/18.8:25.232. 4| 3 || 41.2128.535.634. 1|38, 8
4 |143.2125. 6!22. 4129.8 36.1 4 1141.6128. 9‘36.6 41, 8 4 1142.0 38.6!36. 7!39. 4|43, 2




18— (351) R R R

Fig. 6 Fig. 7
EFFECT OF INTRAVENOUS INTECTION oF

g EFFECT OF INTRAVENOUS INJECTION OF S CHARONINSULFURIC ACID AMD HEPARIN
3 CHARONINSULFURIC ACID AND HEPARIX =50
‘é‘ ON PROTHROMEIN TIME OF RABBIT 2
= g
I~ d
E al
2. 40
5
% g
8 a0
7
20
8
5
10
0 16 46 a0 - 0 16 ‘ 80 46 60
MIBUTES AFTER \WIECTION MINUTES AFTER IRTECTION
Table 12. Effec of Intravenous Injection of Charoninsulfuric Acid and Heparin on
Red Cell Count (x10%) of Rabbit (Dosis: Img/kg, Body. Weight)
Charoninsulfuric Acid Charoninsulfuric Acid Charoninsulfuric Acid
No. 1 No. 2 No. 3
. Minutes afte;“ i  Minutes after o “‘Mihltt'eé aftcr ‘
Rabbit|gefo- the Injection RabbltlBer‘ the Injection Rabbit/pefy- the Injection
pe | e re e re |
Vo 15 | 30 ’ 4560 Vo 15 | 30 j 45|60 Mo 15 | 30 | 45 | 60
1 537 | 640 608! 527 532 1 482 | B70| 558 1192| 1 486 | 480] 507 5111 496
2 522 | 657 579| 514f 520 2 523 | 473! 450; 402 2 478 | 537 491) 442 444
i
3 481 437) 437 465 462 3 470 | 485] 477| 474 3 532 | 560} b2(y 508! 538
4 530 | 511 516} 521] 528 4 540 | 520] 478] 490 4 521 | 508! 477 524' 515
Charoninsulfuric Acid Charoninsulfuric Acid
No. 4 No, 5 Heparin
. | Minutes after . Minutes after A Minutes after the
Rabbit\gefo-, the Injection Rabbitipefo- the Injection Rabbitipefo- Injection

ro YT T re T — e

No. 15‘30145[6() No. 15’30 450 Mo i15130|45i60'90.120
‘1 | 534 | 503 512] 540| 528 1 || 533 | 586] 478| 567] 541 1 | 517 | s11 521' 518 514| 523] 528

2 | 470 | 410} 440 477| 247 2 | 508 | 515 493| 484 2 | 470 | 466 459 462 458

3 | 12| a1 473 476) 472 3 i 520 | 488] 472 437 3 || 482 | 502 434! 412] 409

4 | 529 | 549 500 496 4 | 499 | 509] 496] 473 .4 | 523 | 458| 483 533] 595
LRI 2 v = SBiEE No. 1~ No.5 Lo it 4. PREFERFRLIOC 7w be v vz g+
FRWTRESEMETL, ~»¢) v Cid R i

o bR T H:
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Table 13.

Charoninsulfuric Acid

19— (352)

Effect of Intravenous Injection of Charoninsulfuric Acid and Heparin on

White Cell Count (x10%) of Rabbit (Dosis: 1mg/kg, Body “Weight)

Charoninsulfuric Acid

Charoninsulfuric Acid

No. 1 No. 2 No. 8
. Minutes after Minates after .. . | Min;t‘és after
Rabbif hbi i
abbitiBefo- the Injection Rabbitipefo- the Injection Rabbitipefo- the Injection
re | ro | re B
No. 15| 30 | 45 | 60 No. 15|20 |45 |60 Mo 15 ’ 80| 45 | 60
1 || 5.4 4.8 4.0 5.1 53 1 | a6 |aa]ag a7 1 | 4.8]4.1]4.55.0 49
2 G.5 | 5.6 4.4 5.9 6.1 2 5.9 1 4.7 5.6/ 5.7 2 5.8 ] 4.2/ 6.2/ 6.1 5.7
3 5.3 4.7\ 5.8/ 5,4] 5,1 3 4.4 1 3.7 5.4] 5.4 3 4.8 | 4.2/ 5.3 5.8 4.8
4 || 5.715.2 4.6 5.4, 5.8 4 5.8 ] 5.1l 5.6 5.5 4 5.2 13,8 4.8 5.1 5.2
Charoninsulfuric Acid Charoninsulfuric Acid
No. 4 No, 6 Heparin
‘ Minutes after | Minutes after .| " Minutes after the
Rabbitipefo- the Injection Rabbitgefo- the Injection Rabbit pefo- Injection
re re B R T re
No. 15|30 | 45 1 go  No. 15 | 30 ’ 45 } o0 Vo 15 | 30 i 45 | 60 ’ 90 1120
1 4.5 | 2.9 S.Bi 4.2 4,6 1 4.5 | 4.2 4.01 4,20 4,7 1 5.0 3.9 4.(l| 4,1/ 4,1, 4.9 5.2
2 6.2 15.1 5.9 6.2 6.1 2 5.3]5.0 4.6 5.4 2 5.6 | 5.0/ 5.1, 5.3] 5.4] 5.7
3 521 6.1 4.8t 6.3 5.8 3 5,515.1 4.6 5.3 3 ’ 5.0 3.8 3.9 4.4| 4.3 4.8
4 5.514.8 5.8‘ 5.6] 5,4 4 5.51{4.3 4.5 5.1 4 5.4 | 5.4] 2.8/ 5.6/ 5.3{ 5.4
Table 14, Effect of Charoninsulfuric Acid and Heparin on Stable Factor (SPCA)
in Rabbit Serum (Experiment in Vivo)
Rabbit Mo, Minutes after the | Charonin | Charonin} Charonin | Charonin | Charonin Heparin
and Injection of Charo- No. 1 No. 2 No. 3 | No 4 No. 5
Body Weight |™n and Heparin SPCA|SPCA|SPCA | SPCA|SPCA|SPCA
(Img/kg, B. W.) (%) (%) (%) (%) (%) (%)
Before 51.3 83.3 45.6 48.0 66,0 50.0
(1) 2.75 kg 15 51.3 124.2 50.6 106.9 119.3 27,2
45 63.0 117.6 92.8
60 46.5 77.9 16,6
Before 51, 1v 62.5 60. 4 42.3 85.7 46.5
(2) 3.15 kg 15 52.3 55.4 65.2 127.4 121.5 30.2
45 85.1 60.9 106.8 112, 2
60 56.6 32.8
Before 20.6 31.8 36.0 30.9 42.2 42.8
(3) 3.0 ke 15 48.8 38.8 20.8 66.6 68.6 42.8
) 45 35.6 64.9 30.0
60 12.4 52.3 s1.2
Before 35.1 42. 4 17.2 41,6 26,6 45.4
(4) 3.2 kg 15 56.8 68.3 41.6 33.3 51.0 14,3
45 21.8 60.0 28.6
60 47.8 20.5 8.6
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Fig. 8

EFFECT ON STABLE FACTOR(SPCA)
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 HBARR

DR = VTR No.l~Nob I8 L O~ it
TOREORIBELT Table 15 £75F, & 1 i Al
mtﬁ&%ﬂiw@%ﬁ&mmmwn:vmmzwu
~Nob BTRELERFR IO m b e v voiiBic
FHHFRE T3 L 08D bh b, .

oY VAT TRER TN F L, 7
Ce e vE v LT Table 16 i B e
HRAET B,

5. Fw bw oy MM s

R

YRR kg %) 1mg OUACTIEL, 2
B VRO S AR AT T O BRS04 IEE
T B G H155 & BHEREM O BT 5455 B B0
WE604 D 3 BRI L, ~- Y YOI & Bt
®WISHD 2ERM L, ThFho BHEMEM L WE L 2
®y 2R R CHIY Lo iig 0 lec i w4 0 Cay
(PO WFEMAE 0. 1cc w2 T, F0 7 HEHIA G

M MYy

L7,
SEBR L
3o v F o CR R R Table 1787401,
NI OB & F T v = v iR (Mo 1~
No.5) Ze by Ll iz th L e v b
o VIFIGICR L s b, e Fa pos w1
VIR LA LT, Trb eyl o0
PRI LATGHET % & & &t ds, ~3 0 vl
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Table 15. Effect of Charoninsulfuric Acid and Heparin on Prothrombin and
' Labile Factor in Rabbit Blood Plasma (Experiment in viva)
Charoninsulfuric Acid Minutes after the Injection [Prothrombin| Prothrombin
and Heparin * | of Charoninsulfuric Acid and Time Tims
Heparin (lmg/kg. B. W.) (sec) (sec)
Charoninsulfuri Acid Before 6.2 a 0.01ml+ A 0.09ml 12.4
~ b n +A 14.3
No. 1 15 6.4 a n +B n 15.6
‘‘‘‘‘ b n_ +B # 17.2
Before 7.1 a n A 1 14.0
No. 2 S b A w163
15 7.5 a n +B n 16.5
b AB no 188
Before 6.3 a n +A 11.7
No. 3 b n +A n 13.4
15 6.4 a n +B » 13.6
b w +B n 15. 4
Before 7.5 a n +A N 18.3
No. 4 b nw +A 1 20.6
. 15 8.4 a n +B 1" 21.0
) b v +B n 245
Befere 6.6 | @ " A 12.9
No. 5 b v +A n 14.1
15 6.9 a I +B n 17.3
. b # +B n 19.2
Before 6.6 a n +A n 12.9
Heparin c n_ +A 24.3
15 6.9 a n +C 20,1
c n +C 53,4

(1: 50 diluted with 0.85% NaCl Solution)

(1: 50 diluted with 0.859; NaCl Solution)

: Cag (PO,)y adsorbed plasma before the injection, (1:50 diluted with 0.85%5 NaCl Solution)
: Cag (PO4)s adsorbed plasma after the injection of Charoninsulfuric Acid.

1 Cag (PO4)a adsorbad plasma after the injection of Heparin.

: Sodium citrate eluale of plasma before the injection.
: Sodium citrate eluate of plasma after the injection of Charoninsulfuric Acid.

¢! Sodium citrate eluate of plasma after the injection of Heparin,
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Table 16.

Effect of Heparin on Prothrombin in Rabbit Blood Plasma

(Experiment in vivo)

e

03 5}

Minutes after the Prothrombin Prothrombin
Injection of Heparin Time eluate Time

(Img/kg. B. W.) (sec) (sec)
_Rabbit Before 6.4 a + ad. Plasma 4 Serum 9,2
N"- 1 15 6.8 c + 1 + " 21.4
Neo, 2 Before 6.6 a + " + 1] 12.9
15 6.9 c -+ [} + [l 22.6
No. 8 Before 6.4 a -+ " + Y 10.4
15 6.7 c + " + I 23.1

ad. Plasma: Cay (PO,)y adsorbed Plasma before the injection.
Seruma: Serum containing Charoninsulfuric Acid and it was incubated over two hours
after Formation of a Salid Clot,

Table 17 Effect of Charoninsulfuric Acid and Heparin on Prothrombin
Consumption (Experiment in vivo)
- |Miuntes after the Rabbit Blood 1. Rabbit Blood 2. Rabbit Blood 3.

. .. Injection of Chare- |=——-——j==—mm s -
Charoninsulfuric : s ) .
Acid and Heoaris | MiBSUIfuTic Acid and |Clotting [Frotrombing) o Prothrombinie ;. [Prothrombin

ci¢ and - Heparin | ¢y arin Time (consumption! ;. |Consumption| . - Consumption
(Img/kg. B. W.) Time Time Time

. . (min) (sec)| (min (sec)] (min) (sec)
Charoninsulfuric Before: 25| 116 2.5 118 3,0 114
Acid 15 20,0 117 74.0 | 12.3 46.0| 1.7

No. 1 60 25|  17.5 '3.0| 201 45| 14.3
Before 2.5 15.3 3.5 14.7 3.5 1.1

No. 2 15 4.5 16.7 7.5 23.6 10.0 37.5
45 4.0 22,7 3.5 16.5 3.0 11. 4

Before 4.0 13.2 4.0 11. 4 3.5 12

No. 3 15 34,0 16.8 37,5 21.8 35.0 15.5
60 3.0 17.3 4.5 13.3 4.0 14.5

Before 3.0 10.0 3.0 9.1 3.5 11.0

No. 4 15 80.0 51.7 37.0 37.0 46.0 39.0
60 340 15.3 4.5 44,5 35 14,5

Before 3.0 9.7 4.0 12.1 3.0 9.6

No, b 15 2.5 26.9 4,5 39.0 .5 24.1
45 2.0 17.56 25 35.0 .0 13.7

Heparin Before 3.5 15.8 2.5 14.6 3.0 15.2
) 15 120.0 15.8 110.0 14.1 126.0 15.0

Prothrombin Consumption Time : 120 Minutes Value after Formation of a Solid Clot.
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Table 18 Toxicity of Charoninsulfuric
Acide and Heparin

(IJ Dﬁ())

l ! Pro. kg

No, 1 307.9 my

No, 2 169.2 mg

Charoninsulfuric Acid No. 3 346.1 my
No. 4 253.1 mg

Noa. b 185.4 mg

Heparin 1230.8 my
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