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Inhibitory Effects on Platelet Aggregation and Blood Coagulation
by Concurrent Administration of Trifusal and Ibudilast

In Young Hwang, Yoon Ah Sohn, Seon A Hwang, Yean Kyoung Koo*, Sun Young Kim¥*,
Hye Sook Yun-Choi*, Soon Kyoung Kwon and Choon Sik Jeong®

College of Pharmacy, Duksung Women’s University, Seoul 132-714, Korea
*Natural Products Research Institute, College of Pharmacy, Seoul National University, Seoul 151-742, Korea

Abstract — This study aims to develop a novel regimen for enhanced efficacy and reduced side effect in inhibiting platelet
aggregation and blood coagulation by concurrent administration of triflusal and ibudilast as anticoaggulants. The result shows
this combination of triflusal and ibudilast (300~500 uM, respectively) has additive effect in inhibiting platelet aggregation
and blood coagulation over the administration of truflusal or ibdilast as a single treatment. This pharmaceutical composition
is expected to be useful for the prevention or treatment of various diseases and symptoms, for example, ischemic heart dis-
ease, ischemic cerebral infarction, arteriosclerosis, and thrombosis caused by the insertion of a stent.
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Fig. 1 - Chemical structure of triflusal.
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aspirind} FAFSHA EA4He] AlEZ A ALA] (cyclooxygenase,
COX)E 9AIsl] EEHAF A2(Thromboxane A2) 8738 <14
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Fig. 2 — Chemical structure of ibudilast.
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Alsi=ST) sE
E5-2 180~250 g9] Sprague-Dawley 24 3H=
1, 32 At Ao Algte] AlH 548

& B AT,

AEEZ =H

A4S AN A = AlEE 05% EtOHEHEFE%)0 =
o ARgBGIt. AR ES B3} 7hs et HarsERA] triflusal

L HZEET 1400 uM, ibudilast= HEFE 1000 uM7HA] A8
31t Triflusal?} ibudilasts 234} 9 FolRE 0 ZHE Al
o} ARE-SHSITE

AlEoll AR 717]

Centrifuge(Hanil, Inchon, Korea), Excell™18 Hematology
Analyzer(Drew Scientific Inc., Dallas, TX, U.S.A.) % Platelet
aggregometer(49OX Chrono-Log Corp., Havertown, PA,

52 ARgSIgT

HAHSE ANEE AN

Platelet rich plasma(PRP) % platelet poor plasma
(PPP)2| =H| - 3F = diethyl etherZ &% v}E3I3 o, &
= HA9E 0] 83k Agloll= polystylene B polyethylene &
715 Abgetolth. &8 A EA 2.2% trisodium citrate 0.1
volumeZ plastic FAF]o] W11, o] & o]gale] 2140 7 HE]
0.9 volume®] F5 ANFHsIATE dlls 2HAHA 412 F,
gl 200xg® 10w7F A4EElsk] 459 PRPE Oéaiu}
PRPS 31 W& 5 1500xgoll Al 2087 94 Helsto]
PPPE 131, PRPS PPP= 3|Xglo] davt -5 350- 45()><1()6/

kol Aol ALgIRl,

HATSE AX|Et2e| M (Turbidimetric method)
o 5 A4 @ PRP 500 W 37°C platelet

aggregometerol ] 2571 wjoEA]7] 1L 1200 rpm & WHISPHA
4 5o A EgN = vehicleyS 718l 13 30% ¥ SA-

EA%A collagen = ADP 5uE H7keto] Au3HS
W+6}9,i1:}. AA°] 28 Pauhee,

9] collagen A 3fellr] eI}, = threshold concentration

threshold concentration
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9] collagen(1~1.8 ug/ml)= 716kl 30% S AA 5 wWs 715 AB2Eo =x 9 s2Txe
2B FEalth Yz S (e B4 HES Triflusal?} ibudilast= 0]*"1”}04 247} 300~500 uM 5504

S T At
Collagen: 2~5 ug/ml, ADP: 2~3 uM, AA: 50~150 uM.
B HAAE (%)

o] Aol gsto] F-akgitt.

-B
A

Inhibition of platelet aggregation (%) _A x 100

A; PRP¢]| vehicle(0.5% EtOH, final concentration)S 7}3+
% agonistS 718IShS w9 A4S (%)

B; PRP°l| 0.5% EtOH(final concentration)ol =<1 ASA|&
£ 713K agonists 71eIAS wle] dateAE (%)

ASER s ¥ AN=E=E

-2 7¥7ke] SA % E4 (collagen, ADP H=i= AA)] tha}
o triflusal ¥ ibudilast®] 22} 10~80%2] SF A =5 Kol
T FEE ERIEHL, 230 2SS I UlekS wWe) A%

= %% TSIk X O % aspiring ARS8l HAES] 2
SAEE VuFoEN A AR A] A Skt HaiE
oIk

oy HSTAE 7Y

aPTT(Activated Partial Thromboplastin Time) assay —
HAAE 3 W= vehicle)s T4 100 poll Wiz 37°Coll] 2%
ZF WjEA 7] 5 aPTT A °KSTA®-PTT A®), Stago) 100 W=
Y A& A 37°Cell A 333 wl kAl T 0.025M CaCl,
100 W 37FsE 5 o] a7 7bA] 9] ATkE A Sl
fibrin®] &= T7l0] ol g =l 7A )5zl o]
A, 29F FAlel =7 %’64 el el a7t A E = s
a1 ARE 5471 (fibrometen)® 574313101 W& o]
= 2 U9E 34 P

PT(Prothrombine Time) assay - 7 AAl& 3 upl(®E
vehicle)S &7 100 well Yl 37°ColA 323 vljeA|zl 5, v
2] 37°CE 7}FdA#H =& PT A <kNeoplastine® CI Plus®),
Stago) 200 W= 7Fska d3o] S E 7|72 AZES AE
N33 ARE SA7IZ SAsI o BE dolels = 9=
EAEC

TT(Thrombin Time) assay — F2A]| 5 3 w(%:= vehicle)

E % 100 well ¥ar 37°Celx] 3 21k wiiedA Izl &, mlg] 37°C

2 7FAANA =& TT Al9KHSTA®-Thrombin®), Stago) 200 w/
2 Wkeka @l S AE A% Folgn

ARE SA7Z SAsIelom B deolde & 99lE 34 o)
SAct1

rlr

aPTT, PT ®= TT A7 A/-&aiA17ke] niste]
B0) A A, T 259] S FA Al
/\_\TJ(_Q;SOJXHXI—%_Q] AFeZQ 8 gl H3letwola] 250 B4

- 1 e
= W 7R

ARAT=

S o] FAGIARRE A} e B
It 2 C 2 heparing ARESl] BA| RO A4l s
nwso 2R AA AM- A AYE o Ssled] 2RE T}
SAHIz|
RE ARAT= Hf +EF 2 H(Mean+SE)E ARl om,
724 3 240 494 1S Student's t-testS AFE-EFL, pEkol
0.05 =Rkl w f-2)do] glrkar skl

Collagen R= s—;‘-i‘_.ﬂ%’éloﬂ Chsh oM & A|EZat - Table
I} 2] collagen®l 2Jslo] =% daa-33]ol thsle] ibudilast
£ 300~650 uMeiA 14~91%9l AAEE Ko aspirin?} FAFSH
ATl ARz 7S ok = QIh. w3 triflusal?} ibudilast
= Egt Eojd uff oo HollA additive effectsE M.}
=53] trifusal 300 M} ibudilast 600 M-S FA] Fol 3 uf
collagen®l] 2]3F PA$AL 72+3.8%2] AAAES B
trifusal 500 uM=} ibudilast 300 uME- A Fo1& ] collagen®l]
o3t ot ALe 99+1.0%2) e AALE-S B3

AR |

J

Table I - The effects of triflusal and ibudilast on collagen induced
platelet aggregation

Aspirin (M)  Triflusal M)  Ibudilast M)  Inhibition (%)
300 - - 15%6.0
400 - - 70+11.0"
450 - - 98+1.2"

y 300 - 19+3.0

- 450 - 49+12.0°
- 500 - 71+13.0°
- - 300 14=1.7

y . 500 31+9.0

- - 600 46+13.0"
- - 650 91+8.3"
- 300 300 20+7.0

- 300 500 56+13.0°
- 300 600 72+38"
- 300 700 97+1.0"
- 450 300 36+7.6

- 450 600 56+9.4°
- 500 300 99+1.0"
- 500 600 98+0.5"
- 500 650 98+1.8"

"P<0.05, “"P<0.01.
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Table II — The effects of triflusal and ibudilast on arachidonic acid
induced platelet aggregation

Table III - The effects of triflusal and ibudilast on ADP induced
platelet aggregation

Aspirin M)  Triflusal (M) Ibudilast M)  Inhibition (%) Aspirin M)  Triflusal M) Ibudilast M) Inhibition (%)
30 - - 8.0=7.1 300 - - 9.0+0.6
50 . . 28+12.0 400 . - 18+7.2
100 - - 98+0.0" 450 - - 17+25

200 - - 97+0.6" 500 - - 32+0.0
- 300 - 23+9.0 1000 - . 35+4.2
- 500 - 48+12.0" 2000 - - 62+8.1"
- 600 - 65+7.8" - 300 - N’

- - 300 13+9.0 - 500 - N

- - 600 30+8.0 1000 - N

- - 700 58+19.0" - 1400 - 34+0.7

- 300 300 54+4.7" - - 300 N

- 300 600 86+8.0" - - 600 N

- 300 700 98+1.7" - - 1000 10+0.0

- 500 300 86+12.0" - 300 300 16+9.2

- 500 600 86+7.8" - 300 600 15+6.8

- 600 300 97+12" - 500 300 24+7.0
- 1400 1000 49+9.1°

"P<0.05, “"P<0.01.

Arachidonic acid FT EAEFSE 0] CHSH 24| &AM AlEZDt

Table Iefl WrER vlel 2o], AAC] 95t el 4%
$Ae] s}l ibudilast®] 73 300~700 uMelA 13~58%2) &
TolEAQl SHAA LS Ko, triflusale 300~600 uMell
A 23~65%2] SHIAAEE YERNSIT). Ibudilast®} triflusalS
Aol Folshd, 7H7ke] ofR-g WEo 7 FoiglS wiel
wate] A ow AAapt Tk olE =°, ibudilast
600 uM % triflusal 300 uMS 50 % Foig 49 22t 30+
8.0% W 23+9.0%2] AALS B oL}, F 2 FA| FoIs)
™, 86£8.0%2] AAIFE-S HSIL.

ADP = SATSHEO CHst X &4 AEEZD

Table TIolA H= ule} 2ol ADPel 2J8to] s P4
Aol giste] ibudilasts: S22 7K -9 600 uM &
TR AAZE-S HolX] ¢kgkor 1000 uMelA] 10%2] A
T VERIAL, triflusake 1000 puM7EA] 3] AA12-8-8 B
o]A] ¢k9kom 1400 uMellA] oF 34%2] A BIE Ko, A
)%+ (positive control)?! aspirin¥} Bl sl A &yr} A
siokeh. et 919} o] o R Hreils Wl ADPel 24
FEE dag S Ust JAaYE Holx] ok ww]l
ibudilast 300 uM 2! triflusal 300 M-S FAlell H718hd 16+
9.2%, ibudilast 600 uM 2! triflusal 300 UM EAlol H7}ahA
15+6.8%, ibudilast 300 uM %! triflusal 500 uM= FAlel 7+
ShH 24+7.0%8] AEE HERA]IEE o]9} o] W ARE-
o o dad S AT YA F A =S
3o Qlalo] AAFIE Kol AL vy oFERNE g
&5 4 Qv ayolrh =, G507 AR u] 10+:0%2]
AANEHNE BYY ibudilast 1000 pMT} 34+0.7%2] AAZHE
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1*\1*: no effect.
P<0.05.

HAE triflusal 1400 uMS FAlol 371 79 49+9.1%°] <
Aga7t vept 7 ok ZH4e] AAladE vidh gheck o
EE AES Bl T oS e AR dAladrt s
Ao vehdth= Zlo] ERIHI

ol SISTEE
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= triflusal 2} 300~500 uM F=elA] A3 1ol B]E
aPTT, PT & TT AIRMS QA 71E7F Bt st 2
Fo| S FA Aeste] dAREH JAFE] eSS
Hl FLolq AGuARE Adanrt =rke Eskih
Fd X" O % heparing ARE-SIO] B3 RS] AEAEE 1)
SHo 2R AA| AR Al AYE o531, Tbudilast 2 triflusal
xghshs 28] g9 Feuate-S ZHerkE dijiAl, ¢l
A 9 FE SaAel tiste] SRS AFAITEA] off®
%3199t} Heparin® 7% 0.05~2 Umle) Fs5olA thxat3}
Bl w3le] aPTT, PT, TT AlZksec)ol 2472+ 80.2%, 106.6%,
171.7% A7=o] Z=st e a3s Jepds & =+ 3l
o o= FY Ao s At A HERH wet
A ARgol st 9= Z e 7 St Tbudilast B triflusats:
WA w] PTe} aPTT Alitell= &) §lAY 10% ©lst
o] ok %S Bl RbA, TT AlRMS 12~18% VEAA 3%
Al st ol FIART AFaTNE 7HA e aTE Kol
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Fig. 3 — The effects of triflusal and ibudilast on coagulation times.
Concentrations for PT: 2.0 wml/, TT: 0.1 U/m/, aPTT:

0.05 U/ml. "P<0.01, “P<0.001.
olake] &S Kl Wi, TT AlZHE 19~23% AN A v
Fol3tl S wrtt okt S E AT o] Z5-E, ibudilast 2
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