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Assay for Screening Anti-Platelet Aggregating
Capacity of Natural Food

Keun-Ho Ryu, Joo-Young Lee, Youn-Sook Cho,
Mee-Jung Kim and Jin-Ho Chung
College of Pharmacy, Seoul National University, 151-742, Seoul

ABSTRACT-When three systems commonly used for screening(washed platelets suspended in buffer
containing Ca®*, washed platelets in buffer without Ca>* and platelet rich plasma) are compared by
studying the anti-aggregating capacity of garlic extract, platelet rich plasma was the least sensitive
system. The most sensitive assay system, based on the ICss of garlic extract and 2 other platelet
aggregation-inhibiting agents(vitamin K, and propranolol), was the platelet preparation without Ca®>* in
the suspension buffer. This system was confirmed as the most sensitive during subsequent investigation
of garlic extract’s capacity to inhibit platelet ATP release. These results suggest that applying the system
with washed platelet without Ca®" is most effective to screen for the anti-aggregating capacity of natural

food.

Keyword [ ] Platelet rich plasma(PRP), Washed platelet, Platelet aggregation, Garlic extracts, ATP

release, Albumin.

A ZA A K77 2AX e vlFol FojudA
TN, dAFE Ae#rA Age] olvn &l
oo olal g AEIIA Ao dAado]l F8F I
< e Ao g Qo AR o] &
AHE g8 TN A FAE WA g
2 g, ofd WA FAol o) ArEA gA4stE
By SN gHS M ddedd F
hE Fof 4744 & 37z doh. 0 £ 8
ool gAstHEA AN @ granule2 FE
%4 5l PDGF (platelet derived growth factor)= 8
vy AN E FEsAT A FWAse Yo
G715 kY oo ol WA 24 oW
tAY A gste A Fold FEE Nesy] da 8
& AE7t Aoitry. Y o] & Ao Yo A B
o] AHE-H e WY 39 e oy 7hA] 2poz B

[

b

23

2 Yoo HF 2801 FEE 78 agon-
istsE 7H dojue AE YA VA dFE
gz Aolth.” 53 4F9 F¢ JEHE 2
217 2R gFE AHs7] g BEAA A
M zog AEY 9%E B Yosly FRE
Agste AL T8 Lol At vHEL 7}
dHste AF 7 3849 Z4E Yetde YEd
A Aoz oY HEe F2EL iy Y
granule secretion®& Aot LA At.® et
N gELE LS TR NES BEEHoE HA
at7] HalA BA g¥LE 4§ HAo o] AL H
2 & PRP(platelet rich pasma), washed platelet
(Ca** A 7}), washed platelet(Ca®* 8] H 71 5 A} 7}
4% Fel2do A, thrombind 9% HAa¢3
% granule secretion®] M A& vty F2 59 JEg&



24 K H Ryu J Y. Lee Y. S. Cho M. J Kim and J. H. Chung

wate} 7bY EEHA AAEE FYs 2l
Aol et 28 SHYATY 2ol7} 47)E o
g Fopusieh,

T

Al

e AWM A AL FYEA T,
thrombin, menadione(vitamin K;), NaHCOs,
Nal;PO4, NaCl, MgCl;, KCl, glucose, EDTA,
bovine serum albumin, CaCl,%< Sigma A£& 7
A3t AHE-3t9lh Luciferin-luciferase®t ATP stan-
dard= Chrono-log 4 ¢ 9342, propranolol
< WA Sl A FAstat

on, B2 FEEL AIEE AYAT AIRE 77
ALS3EA T ARG A] W whe) F717) 2h2 124)7H
HE2 34

Ot =&Y

Apitz-Castro®t Block®] #¥g #Hz3tq o3
2ol #YAh 4" ANG vk 1kg A Mo
W& 1,200 mloll W3 25CANM 7241 5 28
Aok A 2L 33 wER ¥ A dgn
25CAAM 7S F73 200ml HEE F23%ch
500 ml9] &g 7}8t1L diethyl ether 300 ml¥ 2.2 53]
2339t diethyl ether #&d MgS0,& 713 &
EWA 1A BA g gt dRxE o5
1 A FHA AL 0.64g9 =Y F2ES
Hg &l &8st o|F A¥el ALE3H )

Platelet rich plasma®} washed platelet2| =2
RatE diethyl ether® w33t 7] 58] Bo 5o

o282y AP 3.8% Nacitrate A 1) 99

H &2 EE 5 150 goll A 1587 44 Balste &

%9 PRP(platelet rich plasma) & #32 ZAte 7
2314 1,500 gol M 2087 o YA Bes
A} PPP(platelet poor plasma)E ¢9ith. PRPE
500 g2 1083 94 2elste] 459 848 A A%
% EDTAE =z &&= washing buffer(11.9mM
NaHCOs, 0.33 mM NaH,PO,, 163.3mM NaCl, 1.1
mM MgCl, 2.8mM KCl, 11.2mM « -[D]glucose,
2.0mM EDTA, 0.35% bovine serum albumin, pH
7.4) 3 ml& 7}3}1L teflon-coated stirring barE %
A&oz uutgozd F4dg AP AL, o
HAHE A 500gol A 1087 428 5 4
HAZ Wy, TAQ 4TS 99 oz 3y
o AFsgr. A3 g4 52 Yo, 8%
< suspension buffer(11. 9 mM NaHCOQs;, 0.33 mM
NaH,PO,, 163.3mM NaCl, 1.1mM MgCl,, 2.8
mM KCl, 11.2mM «-(D]) glucose, 1.0mM
CaCly, pH7.4)°l, 28z Yoz 322 1,0mM
CaClE %382 & suspension bufferoll 2 @ EHA]
71 washed platelet(Ca*™ d7}) 9 washed platelet
(Ca*"®l87h & 247 AU PRPY washed
platelet#9 ¥A® +& #8 Hn|Foz 4o,
PRP< PPP2, washed platelets= suspension buffer
2 343t da% F7 5X10%/ml7t HEE 3o
Aol Ag-3A

2T SE A

Aggregometer(Chrono-log) & A}&3t] 37C o) A
turbidometric $H o2 4% S 2354ty
PRP% o8 §x9 nlg $EES aggregometerd
A 223 A2l $F thrombin(1. 2 units) & 7Hs &
A% S f=dth old AFEZ thAl £ui(0.
6%) &2 (= dimethyl sulfoxide) S W& HE of
2T E 3o 279 SHE S 100%2 ¥ g
9 FEE AR &L HEF F olZ logarithmic
linear regression® Wy3le] HAAHME 78 % o
Aoz e Z AFEAY 50% A& ICs
< 735 Menadione® dimethyl sulfoxided] *=
oAl AFE-EE 21 propranolol e H g Zo 4
Yol Ahg-stdt.

Journal of Food Hygiene and Safety, Vol. 9. No. 1



Assay for Screening Anti-Platelet Aggregating Capacity of Natural Food 25

ATP release =%
Luciferin~luciferase®t ATP7} 4+ of 243}
2389

¥ luminescence® ATP release®

PRPY wts 3288 283 w3 A9 luciferinlu-
ciferase® WAt 30% F thrombin(l.2 units) & 7}

& ATP release® =% ¥, lumi-aggregometerZ
luminescence® FAd A fej¥ ATPY %2
luciferin-luciferase %9 30% Fol ATP standard®
7tsl 2A & luminescence® ZA 3T o| A3} wjma}

of At

A2

54 Mele NCSS program$ AH43Hod,
Two-way ANOVA test& %3} H940] A=W
Fisher's LSD multiple range test(p<0.05)& 3} 3}
ozt 24 F93 AolE AAEH

2 3 1@

B Agol ¢A A ¥ 37H4 2HUsAA ¥
2% =2 4% $HE F53E thrombind ¥

Z F8d. 2 ZF thrombin 1.2 units”} PRP,
washed platelet(Ca®* #7}), washed platelet(Ca’*¥]
Y7H) & ad By AV 249N 2R 2E A
=2 4% $3E =A% Fig. 1),

et o] 3 A¥oj M thrombin 1.2 unitsZ &
% °7§J% frxst gt
-4 Yod &3 9A 489S & 2,

& PRP, washed platelet(Ca®" 3 7}),
washed platelet(CaHB]’éﬂ') T g4 2 A7
ZPdM Fx gEHoz daw & AdAEA
{Fig. 2). 4% $3& 100% dAA 7= vts
%%%E ¥ %7} PRP, washed platelet(Ca®* A7}),
washed platelet(Ca®™ B]d7Hol 4 242 6,600
pg/ml, 1,100 pg/ml, 330 #g/ml2 YelY, als F
259 4% 33 952 PRP<washed platelet
(Ca®" 7} <washed platelet(Ca?* 8} 7}) e &2
2 Z7hle A% el vty 288 A
g oleig Ay} tE A ERANE YEIEA

f

JUGEIES
PRP
washed platelet with Ca?*
...........

washed platelet without Ca2*

1em

1min

Fig. 1. Platelet aggregation induced by thrombin under
three different preparations of platelets.
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Fig. 2. Effects of extracts of garlic on platelet aggrega-
tion under three different preparations of
platelets. The values are expressed as microgram
per milliliter of total volume.

Journal of Food Hygiene and Safety, Vol. 9. No. 1



26 K H Ryu J Y Lee Y. S Cho M. J Kim and J. H Chung

dotr 7] Y3, vks FEEHT dE VIHeE 4
# $3& AdA3E menadione(vitamin K3)# pro-
pranololol] WM A P& P& At vhEL fibn-
nogen¥ A AL JA s AL 2| mi
croviscosity& ¥t A AT H & GA 8= v
#,%1% menadione® oxidative stressoll 93 ¥A®
9] cytoskeletong &4A17]11L, phosphoinositides€]
B g gAFo2N, " propranolol & dA et
9| ot 5} 28] o8 4w $HE IA G, 17
Menadione2 "l FEEH "7z &% 9
EFoz ¥ay $HE JAIFAHFig.3). ES
2% AL ¢H3] A= menadiones =7}
PRP, washed platelet(Ca®"), washed platelet(Ca®**
vy 7h)oll A 2hz} 600 #g/ml, 150 #g/ml, 100 ¢ g/ml
2 veht ots 3289 858 A% YU
¥ propranclol® &% AEHoZ WAY FHE
AA AL, 2 28 A7 2444 vls F4
EolY menadione® £-& A %E Vel tHFig.4).

o] Hd¥Po2ZRH vs F&F, menadione
(vitamin K3), propranolol®] ICso& A+Z&3le] Table
1o yepdth. 1 2% N g2 7|dez d4%
$3& 9Aste vbs %8, menadione, proprano-
lol 25 PRP A Bt} washed plateletoll A f<1H <)
ICso &9 #AE YE L, vty F2EH mena

PRP washed platelet with Ca?* washed platetet without Ca®*

75

120

\v{m 2
contral |

Fig. 3. Effects of menadione on platelet aggregation
under three different preparations of platelets.
The values are expressed as microgram per mil-
liliter of total volume.
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Fig. 4. Effects of propranolol on platelet aggregation
under three different preparations of platelets.
The values are expressed as microgram per mil-
liliter of total volume.
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Table 1. ICy, values for the inhibitory effect of garlic
extracts, menadione and propranolol on
platelet aggregation

garlic di
extracts menadione  propranolol
(/lg/ml) (/lg/ml) (#g/ml)
PRP 2,348+325 136 £23 252+18*
Washed
platelet 851+43* 59+4* 123+15*
(with Ca**)
Washed
platelet 2022% % 1616* " 84+4*

{without Ca**)

Values are means % standard error for more than four ex-
periments. * indicates siginificant difference from washed
platelet with Ca®* (two-way ANOVA followed by Fisher's
LSD multiple range tes, p<0.05}

Journal of Food Hygiene and Safety, Vol 9. No. 1



Assay for Screening Anti-Platelet Aggregating Capacity of Natural Food 27

ADP, serotonin, Ca?*, PDGF%°l ledl, °l&
& g giavgoly, ¥3 oy, ¥uY 3 w3t
o WAMA, fibrinolysis® 24, &Y A Fol
gt Y gagel g43%E o JYegue gra
nule secretion ATP releaset} 2l ¥ serotonin®}
de 2A3d & 5 ok, AH 848 JYeple
E th& A E 9 granule secretiond = 9] Y4B &
A oA 497 22 Aol YeteA getry] 9
&) 53259 granule secretion A5 AW
2 A7tA 27X ATP release A4 8E E3) ¥l
w3t Bgteh WA ¥aw A5 Aol A48
W thrombin 1.2 unitsZ ¥4H ¥ A7 243
oM ATP release® #=% 27 Fig.5% & 23
7} Yeigd. f2€ ATPEE 4428 27 PRPY
AE 8nM ATP/(5X10° ¥4W®), washed platelet
(Ca®* ¥7h) ol ¥ 120M ATP/(5X10° 84%), 2
2|2 washed platelet(Ca®"¥1 37} E 11 nM
ATP/(5X10° g4%)2 Jeygo. PRPAMY
ATP release®©] washed plateletoll 41 9} w]maf 2ok
=, oJAL luciferin-luciferaseE ©] &% ATP re-
lease &3 PRPZl EMste ¥ A E 9

ATP
'

~
\ washed platelet with Ca2-
washed platelat without Cat*

PRP

Fig. 5. ATP release induced by thrombin under three
different preparations of platelets.
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Table 2. ICs, values for the inhibitory effect of garlic
extracts on ATP release

washed washed
PRP platelet platelet
(with Ca®") (without Ca®*)
garlic
extracts  3,790+175  374+57*  218+100% 7
{(pg/ml)

Values are means T standard error for more than three ex-
periments. * indicates siginificant difference from PRP. +
indicates significant difference from washed platelet with
Ca®* (two-way ANOVA followed by Fisher's LSD multiple
range test, p<0.05)
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Table 3. Effects of albumin in washed platelet on the
inhibitory effects of garlic extracts and mena-

dione
garlic extracts menadione
{ #g/ml) (pg/ml)
control 221122 16+6
0.35% albumin 372416 28+2
3.50% albumin 1,555+ 72* 167+2%*

Values are means % standard error for more than four ex-
periments. *indicates siginificant difference from PRP. +
indicates significant difference from washed platelet with
Ca** (tworway ANOVA followed by Fisher's LSD multiple
range test, p<0.05)
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