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A proposed composition of anti-coagulant and anti-platelet mixture

for in vivo platelet activation studies*

Yuttana Mundee', Suwanna Semsri’, Tarit Naksawat' and Singkome Tima'

Abstract

Platelet activation is widely studied in thalassemia, malaria and Dengue hemorrhagic fever. Mixture
of anti-coagulant and anti-platelet for complete inhibition of in vitro platelet aggregation is essential for
in vivo platelet activation studies. Anti-coagulant used in general platelet study is 0.109 M tri-sodium
citrate solution. The optimum ratio of anti-coagulant:blood is 1:9. However the concentration of
anti-platelet to be added to the mixture is remained unclear. This study aims to search for suitable
anti-platelets such as aspirin, dipyridamole, prostaglandin E2, caffeine, theophylline and sodium azide
(NaNS), and their optimum concentrations using phosphate buffer saline solution (PBS) pH 7.3 as
solvent medium. Platelet aggregation on optical platelet aggregometer was tested after platelet rich
plasma (PRP) from a normal person was incubated with each anti-platelet solution in 5 various concentrations
and epinephrine was added as an agonist. The results show that either 8.3 mM aspirin, 3.2 mM caffeine,
1.7 mM theophylline or 1.5 mM sodium azide inhibits in vitro platelet aggregation completely. Dipyridamole
and prostaglandin E2 could not achieve the complete inhibition at the highest used concentrations. A
mixture of 4 anti-platelet drugs, consisted of 83 mM aspirin, 32 mM caffeine, 17 mM theophylline and
15 mM NaLN3 in 0.109 M tri-sodium citrate solution for a blood collection ratio of 1:9, was tested in 10
normal subjects. The mixture had a complete inhibition of in virro platelet aggregation. As a result, this
mixture is proposed for in vivo platelet aggregation studies in general.

Keyword: anti-coagulant e anti-platelet drug e platelet aggregation
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KH PO, 0.2 g hnindu 11150 pH 11K 7.3

Aspirin solution @¥@1® aspirin (Bayer,
Germany) 9@ 500 mg/tablet 91U 2 tablets
lu 25 ml PBS pH 7.3 2zl aspirin solution
ANNIINTY 40 mg/ml (Anmdndugaielunis
nadey 3.32 mM lesannannfinasgaie
600 pl fisznoudie PRP 400 i, anti-platelet
solution 150 W1 WazI@N epinephrine 50 Wl)

Dipyridamole solution ag@1e dipyridamole
(Cytotec, Italy) 9119 75 mg/tablet 37U3U 12 tablets
u 22.5 ml PBS pH 7.3 9¢1d dipyridamole solution
AMUENTY 40 mg/ml (Andndugaialums
nadoy 0.26 mM)

Prostaglandin E2 solution aza1® prostaglandin
E2 (Boeringer Ingkelheim, Germany) 9@ 200
mg/tablet 9117 5 tablets Tu 25 mL PBS pH 7.3
wld prostaglandin E2 solution @Nugndu 40
mg/ml (ANNTNFugahelummagoy 0.38 mM)

Caffeine solution azay caffeine (Maxway,
USA) 1.0 g Tu 25 ml PBS pH 7.3 a¢l¢l caffeine
solution ANMITNTU 40 mg/ml (ANNTuTU
gavelummagey 1.28 mM)

Theophylline solution @@ty theophylline
(Sigma, USA.) 1.0 g lu 25 ml PBS pH 7.3 agl@
theophylline solution @13TNYIU 40 mg/ml (AN
Wntugahelumsnadgey 0.68 mM)

Sodium azide solution azaiw sodium azide
(Reidel-Dhaen, Germany) 1.0 g Tu 25 ml PBS
pH 7.3 9zldl sodium azide solution AMTNTY
40 mg/ml (anududugaiolumsmagey 0.60
mM)

Tri-sodium citrate solution (0.109 M #3®
3.8% W/V) aza1y 3.8 g 904 tri-sodium citrate
5.5 HO lwhndu 100 ml

Anti-platelet and anti-coagulant (APAC)

mixture 901y aspirin YU1IA 500 mg/tablet
U 2 tablets, caffeine 1.0 g, theophylline
1.0 g waz sodium azide 0.1 g 14 10 ml ve9
0.109 M (3.8% W/V) tri-sodium citrate solution

3. 31505

mrllauazanaduduyes anti-platelet drugs
Adudimamenguveundmidonlunasanaasdld
agnanysal Iaeinminsinmieds optical platelet
aggregation test ﬁ‘l% PRP aggregometer U
Aggrecorder II (PA-3220) 53mslavde &l 1fiu
150a29879 1 518 14 0.109 M tri-sodium citrate
solution §asdm 1hen : 1den WAy 1:9 maw
11 thifl 180 x g w20 fi @ 20 °C noniy
PRP 11 packed red cells (PRC) Tuifudi 1,000 x ¢
W 20 Wi 1 20 °C wanifiy platelet poor plasma
(PPP) udnhl/1415u PRP Trilindaidon 3.0 x
10° /ul 1d PRP MSundr 400 i asdly cuvette
q'uﬁ 37 °C dszanou 1 Wil 1d stirrer piece U3u
a3 1,000 rpm 1@ anti-platelet solution
A1 ﬁﬁaami'ﬂﬂaau‘lummLﬁusz’fwhm flu
5 3¢V (2.5, 5.0, 10, 20, 40 mg/ml V04 aspirin,
dipyridamole, prostaglandin E2, caffeine,
theophylline kag sodium azide MuA1AY) Y3a3
150 pl felARUAR oY 5 Wit 1Bin 50 ul
999 1 mg/ml epinephrine (Atlantic Labs, USA.)
70 % aggregation muluszeziian 5 Wil 1uoy
Wivufu PBS control 4§ PBS unuhoidm
indaiden Tuiinwaivonsiiansidel

nadovlizdninmwues APAC Tumsduda
imznguuveandaidenluvasanaasiodiaamysal
Fmslasde faail uiBenshotin 10 510
APAC 8anidau then : 13ea widy 1.9 NENIL9
w383 PRP, PPP 1lazmsnsi % aggregation
mlnglFismsisuderfuildnanliuds udaglis
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MIAN anti-platelet solution iWavwiiiulé PBS
Buadh) 150 pl wnu ivelvBinesueeams
nadouwinAu Wisuliuy % aggregation il control
#ldnnmsiiuideashedaifoifily 0.109 M
tri-sodium citrate solution TfinkatiemsSiane
aolll

HaNM AN

anududuiioviigaueq aspirin, caffeine,
theophylline uaz sodium azide i 10 mg/ml dield
150 i TSinasianaa 600 pl wieianudu
fugathei 8.3, 3.2, 1.7 uaz 1.5 mM auddy
ansadufimsimenduesaindaidenldeti
auysal Wa % aggregation Y9 PRP gz
U anti-platelet drugs BHaNazANNITHTUME) LEAS
Plumseft 1 dmiuna % aggregation ¥89 PRP
URR3 oA aspirin solution ftanududusag

uaﬂﬂﬂugﬂﬁ 1 wagwa % aggregation Y83 PRP
RS o1fuanti-platelet drugs wiinf1e fenw
it 10 me/ml uametlugui 2 (nguu) Tuvaizit
dipyridamole Wa¥ prostaglandin E2 fenandudu
annfiga 40 mg/ml ielF 150 i TufFsnasianua
600 pl w‘%aﬁmmtﬁuﬁuqﬂﬁwﬁ 0.26 uaz 0.38
mM ey wohdshimansefufamsimendu
veandmdealfecheduysal Faudaslilumaad 1
wazgUit 2 (ngue)

namInadoulszAntnmees APAC wuh
aunsadudimaimenguveaindaifen ldedi
auu‘,mﬂmﬁaﬂﬁmshaﬁvlﬁmﬂﬂuﬂﬂaﬁ'a 10 10 (dio
Whuinfudeavesauieafuiiuly 0.109 M
Tri-sodium citrate solution ﬁslﬁwa % platelet
aggregation ga ileuUndinnay duaniedn
1 918 Wluguit 3

M 1 we¥osazvensimengugega (% maximum aggregation) veunwwhuindalden i

HAZANINITNTUAIE
% maximum aggregation ﬁmmxﬁuiwhm
Anti-platelet Solution
2.5 mg/ml | 5.0 mg/ml {10.0 mg/ml{20.0 mg/ml}|40.0 mg/ml
Aspirin 80.2 39.7 5.6 4.7 4.4
Dipyridamole 73.7 75.8 77.2 78.3 79.1
Prostaglandin E2 75.0 69.7 75.7 78.4 77.8
Caffeine 77.2 38.9 6.7 6.1 5.7
Theophylline 76.8 49.3 6.8 5.2 5.3
Sodium Azide (NaNs) 79.2 59.3 6.5 5.1 5.8

Platelet rich plasma optical aggregation test, n = 1,
PRP = 400 LI, anti-platelet solution 150 Wl, epinephrine 50 I,
PBS control = 82.3 % aggregation
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o Aggregation Aspirin 40 mg/mi

0% —— Aspirin 20 mg'ml

e Aspirin 10 mg-ml
weesemccsene. ASPIFIN S mg/ml

s ASPIFIN 2.5 mg/ml

PBS

100 %
S min

PRP 400 pl, Aspirin solution 150 ul & Epinephrine 50 ul

gﬂﬁ 1 ey platelet aggregation curve 984 aspirin solution ﬁmmt‘ﬁ’u%’uﬁhm n=1)

o att
o Aggregation ‘Theophylline

0% L. . . . Caffeine
Aspirin
s NaN,

PBS
Dipyridamole
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100 %
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PRP 400 pl, Anti-platelet solution 150 pl & Epinephrine 50 pl
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e (Citr ate

100 %
5 min

PRP 400 ul, PBS 150 pul & Epinephrine 50 pl

gﬂﬁ 3 a8 platelet aggregation curve ¥4 PRP Tiassuanideai 14 anti-platelet anti-coagulant

mixture (APAC) W citrate YeN
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