v
A ]

Tsanailansunndifsa i i 8¢ adufi s Aueon 2544

= < ¥ ar
\ HHUBAUDLY I

mwmanaf'i’amnﬁ'mwﬁawiansxmumiﬁmm

n'. C )
muﬂnnﬂaﬂummmﬂmﬂmn

s = ¥ < y d
gigon duavla®, nua eggv**, wwna Tsagnsal®  absEng wuziau

Unfago

Yaquszaan: AadnwnaraiEsataIndamansanissumatsduanuaan Taenszununts
Phagocytosis e dmiant?

mmmmﬁms inansanmduinlannmIatadmdaiein (sw), dauinlannmsadaiamdas
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Phagocytosis, Nitroblue tetrazolium (NBT) test waz Phagocytic killing function (PKF) test
ppuiadnnnsaiis Escherichia coli (E. coli) InafieunugaAILAY (C)
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dnou uaeh 30 wnflifly 84, 86, 92, 62, 96, 82, 80 uAx 78 % ANARU lae Phagocytic index
savmamuANA 15 uax 30 Wiy 52 uax 60% mNEAL  FunTIMAREY NBT test WUl %
Neutrophil Pificnauiinfululdlawanaanily 40, 72, 99, 32, 80, 72, 70 uAz 38 % MNAGU
Tnagamuauiiu 36 % uaznrmadau PKF test wwrinnulalafitasdadlanandnily 15 uaiidy
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Abstract: Effect of Soybean Extracts on Phagocytosis

Intasai N*, Yoosook K**, Chotayaporn M®* Chanarat P*

Objective: To evaluate the effect of soybean extracts on phagocytosis of leukocyte.

Materials and Methods: The supernate of soybean extracted by water (SW), water and followed by
absolute ethanol (SAE), water and followed by acetone (SAC), water and followed by saturated
ammonium sulfate (SSAS), and precipitate of soybean extraced by water (PW), water and followed
by absolute ethanol (PAE), water and followed by acetone (PAC) and water and followed by
saturated amirionium sulfate (PSAS) were used in phagocytosis test, Nitroblue tetrazolium (NBT)
test and phagocytic killing function (PKF) test of leukocytes to Escherichia coli (E. coli).

Results: In phagocytosis test, the result showed that effect of SW, SAE, SAC, SSAS, PW, PAE,
PAC and PSAS to Phagocytic index at 15 minutes was 54, 74, 80, 54, 88, 64, 66 and 60 %
respectively, ard at 30 minutes was 84, 86, 92, 62, 96, 82, 80 and 78 %, respectively. Phagocytic
index of control at 15 and 30 minutes was 52 and 60%, respectively. In NBT test, the result showed
that percentage of neutrophil (% Neutrophil) which had blue precipitate in cytoplasm was 40, 72, 99,
32, 80, 72, 70 and 38 %, respectivety. Control was 36 %. In PKF test, the resuit showed that
number of colony of E.coli at 15 minutes was 750, 435, 272, 737, 265, 375, 550 and 468 colonies
and at 30 minutes was 821, 633, 733, 761, 471, 500, 400 and 480 colonies, respectively. The
number of colony in control at 15 and 30 minutes was 770 and 767 colonies, respectively.
Conclusions: The extracted substances could stimulate more phagocytic activity of neutrophils
compared to the control but it had no effect on the growth of E. ¢ofi. Bull Chiang Mai Assoc Med Sci

2001] 34! 180-9.

Key words: Phagocytosis, soybean
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alfuiuuuUlNdwz (Nonspecific %38 Innate
immune response) LArNITARIUFUDINND
AfANAULUUPNWIE (Specific immune
response) n‘izmumsﬁf’ﬁﬁ’mjlui:uuqﬂﬁuﬁ'u
wuuldanwizAanssuaunstuiatsdeuan
Uaas (Phagocytosis) undliia@anunn 49
ﬁ#umauﬁéﬂﬁmﬁﬂ Chemotaxis, Adherence,
Ingestion Was Digestion ANAFU
Thpiuifmlsdnmanmnifunstandag
wud e duslenisasnanmeasinriszuy
AlRNAUMmME™ Weirnik uazAmz® 189U
AulnAAfauawAAlsTu 20% Intralipid (IL)
Fuflu Soybean emulsion NMyvaamEaAuTY
2 Falna wudiluszninefilésu IL 1y Nitroblue
tetrazolium-reduction 483 Monocyte gﬁu
LAz AN Monocyte AU IL (20-100 mg/mL)
AaulduLIan 30 1N Wudn Monocyte
ausardauilldndnafiidasuasaumans
(Phagocyte) Badlaady Neutrophil 3¢l#
nansaiutn 1l Strunk uszANE® TEU
N:'mﬁ%'u IL 923 Fat pigment uaz Fat droplet Tu
Reticuloendothelial phagocytic cells iiuﬁa
mMidaruaiuisaluniisuduila bead w3e
Candida albicans 8Rad Laza@AAIINEINIIN
Tumaine wazsuiudadanuniunsfindau
pag 1gG W ldluwad Tomioka uazmqs®
$1897U91 Soybean agglutinin Tagug macro-
phage lummas HO, eSS

2g LY

wnUas wax

o & ™ o

tutN1TIUMasiInUanUanN1as Macro-

Soybean agglutinin {4finaluns
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phage Tuanud Rumsey WazANy 11897
Uan Rainbow trout (Onchorynchus mykiss) f
Auawisifidiunaauasdandasemlings
MM97urad Neutrophil, Monocyte Las Macro-
phage AU Jannace uezmou® lAANWNATDY
A73Usz1U Soy phosphatidyl choline (PC)
FEN3EUIUNTT Phagocytosis ATNIENTUNDI
Arachidonate %ﬁtﬂu Eicosanoid precursor iai
Prostaglandin (PGs) W8z Leukotriens (LTs) ﬁ
SunuimaAnlunIImIutaNgaaluIzul
nidwAuuazlunIPaURuBwiaMIBNEY uas
mysurnmadaanuana vas Neutrophil wurin
PC Mildmnudinduras Arachidonate lu
Neutrophils e C. albicans WNBUITIY 2 ¥
sudulfhinanunarnvanaifigndunanas
fananINAImMdnssianisunataudan
Uaawwas Wadasrs Jafufuiaflednas
afman dandadudnuwassingg azluglunng
nsxﬁumﬁuﬁﬁmﬂﬁmmanﬂaau (Phagocyto-
sis) woadadamualamanis Neutrophils
lsivi3ala

JEnmanes
1. feeadea : Heparinized blood 91NAYR

fguawa w50 T8
2. MselenmIaianniunies

21 AR

fndamdas 60 n¥n wudlutindy

300 Na. U 24 7. 71 2-6 “4 thi¥audundae
Blender UAXNIBIRILENTILIMI 4 TU LL9
gIaransfEun1InInmNn 25 wa. waztlufl
3,000 rpm W 10 W Al 4 *a gadautinla
(Supernatant from water extraction: Sw) d

vaasalvry uazazantmEnay {Precipitate from



Bull Chiang Mai Assoc Med Sci

water extraction; PW) faeniunda 25 wa. TN

sw uaz PW Wilsidauazuidlavaasiing

Auf —20 o wWadlWlummesausiall
22 MIafReALTnuazAINAIL Absolute

ethano!

whasazanefitnunisnsasninda 1 an

25 ¥ua. AW Absolute ethanol Wasl¥EIAY

panaliuy 10 undl tuf 3,000 rpm WY 10

Wi # 4 g de’luﬁ’]‘lﬂ {Supematant from

absolute ethanol extraction; SAE) laviaasinal

W1 SAE uazdiumznawu (Precipitate from

absolute ethanol extraction; PAE) Tszne

whidanmsuhdmganifiy aunseiukiaiin
walinde ashflunans SAE was PAE viaamaz

25 ua. Pniuinluandauszuidavaangn 9

Fufl —20 %o dWetnlulFlunmmesausisly
23 nvanmfeiuazANeIE Acstone

mauda 2.2 Taawdeusin Absolute
ethanol 1y Acetone 9=ladutinle (Supematant
from acetone extraction; SAC) wasgiumznau

{Precipitate from acetone extraction; PAC)
24 MIERRfEWBEAINIIE Saturated

ammonium sulfate

menuta 2.2 laswdsusin Absolute
ethanol iy Saturated ammonium suifate 3z

I8dwinla (Supernatant from saturated

ammonium sulfate extraction; SSAS) uazau

peNaUw (Precipitate from saturated ammonium
sulfate extraction; PSAS)

3. NINATDUNAVOITISARANNG B IAE
nsznumISuhaeEunlanaoy (Phago-
cytosis)

3.1 MIMAFAUNTZUIUATT Phagocytosis

e iantn
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Phagocytes lunszusmianfiandey lsiud
Neutrophils W8z Monocytes Lﬁﬂwual{luﬂan
danslunszuaiAanssmanadanlanyaay
wazlunsdinsansfiiiu Opsonin atiAILuAD
:mi¥nIzuIuni1s  Phagocytosis  #
UszBngmwanniisiu

35M

1. WAy Heparinized blood 200 pL adlu
VADANAREIAUIA 12x75 WA, WY 9 vians
waziBndidlauazdiupznauaIngsanasng g
adlUuSana 200 pL wasBsinndauianeo
200 pL adhflugmauny

2. Trmanamaanins 9 waasl Incubate
figaunndl 37 °a u Waterbath 1y 10 Wi

3. e £ colil MU Binafe Mc.
Farland No. 0.5 aslUnnnaem napmas 200 uL

4. Incubate Finnunad 37 ° U Waterbath
fialt AWATUVIAY 15 uae 30 wf wanadad
uuuEudlag

5. Usneldemlasuis uastnludandied
Wright-Geimsa’s stain

6. ATRAIENABI9aNTIAL Adteengy
1,000 i1 udu Phagocytic index a9

Neutrophils

3.2 ,mInndau Nitroblue tetrasolium salt
(NBT) test wauszifiuaiiuainisarad
Neutrophils Tumimnatedynlaniasy

NNSNAN Neutrophils NUAITEAAIIN
damdasnay udWnn1Inszdu Neutrophils
fauda E. coll udrinlunaniud NBT wadh
grnsziutiesAud NBT dilluadld wazdy
NITUIUNTT Hexose monophosphate (HMP)

shunt Melumaanaldsisnfnufnien Re—
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NIMIMATIAN U ImMEINa Il

duction ™1Wd NBT naneifluudndinGy
ua:‘lzjazmaﬂvflag‘imﬂumaﬁ FInTEUIUAT
HMP shunt fidunuinémAglunisians
Fowlanuaauniemdsengn Neutrophils fiu
viluuan

F8Mm

1. (A3 Heparinized blood 100 pL adlu
NARANAREITWIA 12x75 N, VU 9 WAaH
waztAnandauazdIumznNOUINEITNAGI 9
adlUBuned 100 pL wasBniindauSano 100
pL adlulugamuny

2. tviaasmaaaims 9 wassly Incubate
gl 37°w T waterbath wTy 10 U7l

3. \WBadEe E coli MUSudSuinsae
Mc. Farland No. 0.5 aslunnvaan vaasns
100 pL

4. \find NBT asdlunnviaas wansar
100 pL

5. Incubate ﬁqmﬁqﬁ 37°4 T Waterbath
U 10 wf dnailasvundualan

6. Uanslvalasuis uasinludausad
Wright-Geimsa’s stain

7. ATIRAMILNAEITANTIA MAIENe
1,000 wh wdu % Neutrophils Milmznauy
gindluldanana

3.3 MImAdaU Phagocytic killing function
(PKF} test
TandaaanMuaIAUNENALEITANS
ndundasuardauuafiGefAiidse a
gn1sfimunsauiun1in  Phagocytosis
PIntumMM I Lwefdafindasn
A13%1 A28 Neutrophil leaININ Pour plate

technique
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1. (AN Heparinized blood 200 pL adlu
AREANAGDIIUNA 12x75 Vi, 91U § VaaR
wazAndlduazaiumznauIINEIENRENN Y
asliSana 200 i wamBniundauiuneo
200 pL adlflugeatuRw

2. fnvaasmaam 9 naaaly Incubate
Agaumvall 37 °a Tu Waterbath w1 10 W#l

3 \Bude E. coli MUSUSaneisae
Mc. Farland No. 0.5 aslunnvaas viaasas
200 pL

4. Incubate TiaamaT 37 °x T Waterbath
Aol WATUIA 15 uaz 30 Ui gAuLa
20 uL WeNfu 0.023% Nutrient agar Wazn
17 Pour plate

5. ula Agar uFssa3ainlu Incubate 7

o

RIGRT

a

37 °d W 18-24 Il
A a“ o = &
6. Wamsunan uuduiulaladuante
A =
E.colf L 358y UU Agar

HaN1INADDY
1. HAVBIMIARANINT AN AR IABNTLINMITY
raedantanaey (Phagocytosis)
1.1 WANTIMAFEUNTZUIUAT Phagocyto—
sis 14 AADAT
nnseamdasildannineans
shandasganssAmiwudn Neutrophils i
Phagocytosis Wiiuie £.col tldlamanaamas
Neutrophils Utzd1eu 1-5 A2 uaz lunsiu
Phagocytic index 283 Neutrophils Tulia1vas
M incubate {8 E. cofi ey 15 unf WU
NAYUEd SW, SAE, SAC, SSAS, PW, PAE, PAC
uaz PSAS sin Phagocytic index Lﬁanmti’mm

15 Wil 54, 74, 80, 54, 88, 64, 66 uaz 60
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% FNEAL uash 30 unily 84, 86, 92, 62,
96, 82, 80 Uaz 78 % AINANAU LAt Phagocytic
index wasgaPAUANT 15 uar 30 Wiy 52
uar 60% mwdnAu sudulddndauinlara
#sanANSImAnIdetuarANAIY Abso-
lute ethano! (SAE) ufr Acetone (SAC) uaz
dhusznaurasEnsanaTIndamanidini (PW)
fsanAnNdamanIfanafEtuaaus

Absolute ethanol (PAE), Acetone {PAC) Llaz
100

80 -
60 -

40

ﬂ"‘llﬂgﬂ Phagacytic Index

20

coutiol sw SAE SAC

SSAS
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Saturated ammonium suifate (PSAS) §i Phago-

A' ; 1 L J had oy

cytic index WaAUBENHTAFIIAYNIAGH

A ot o o

(p<0.05) WanBaufieuiugaaiuny Ty

9" [ ‘l = o ev

AauinlaumIaTaEnAINaINnERIATEUT (SW)
o <& o &

wazda13anAIINaNNA IR IILATATNAIY

Saturated ammonium sulfate (SSAS)MIA

o A o W '
Phagocytic index WaliuRsnandaant1all

N ] ar e d = &
HafANeadA (p<0.05) (WalFaumauny

o el
YOAIUAN SoUARdUZUN 1

. =]
H 15 v |

PAE

PAC

PSAS

waaamadauy

i 1 e aimINaInMBeIRBnIzUIUNTT Phagocytosis

Aavansfilidnlavssasadmiuduasanade Saturated ammonium sulfate Tun3nsedu

2 - & v
Aavaasiliuasdunznautesnsaiafaediuazniadan Absolute ethanol Tunisnszdu

HIwIne)
Control  Aavaasfiusznaulude Heparinized blood, E. coff Wlax Hinda

sSw Aavaasillfdnlavasmsanmsutirlunians:du

SAE Aavapafilidnlaunsasanasmuiinuasanusiae Absolute ethanol Tunvanazdu
SAC Aavaaafilfdnlauasaadasutinuazauie Acetone Tunsnszdu

SSAS

PW Aeviaeslidiurznausasmsatadaeiilunnssdy

PAE

PAC Aavaanfliduscnauiasmsaiafetinuazaudoy Acetone Tunmanyzdu
PSAS

bt ﬂ.‘ b ¥
AEVARRlHIMALNEUYBIEEARM LAY Saturated ammonium sulfate Tunsnszdu
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1.2 wan1INAEaU NBT test

ynnasnadasfldnnnimeaaasa
ndpeganssmiaduinuiufouazuns
Neutrophils (% Neutrophils) Ailaznaufinu
Tlalawasslunamdsinn Incubate & E. col
el 10 wafi wudmares Sw, SAE, SAC,
SSAS, PW, PAE, PAC unx PSAS #an13
nagay NBT [RaWv13anaIn % Neutrophil
Afaznoudindululdlawanamiiu 40, 72, 99,
32, 80, 72, 70 uar 38 % MNAIAU Lanyn

mruaniiu 36 % Amddindwinlavasans

Anadaues % Neamopnil Hilnznsuivdululalanman

T 34 oduil 3 fueow 2644

anmInaIminafinin (SW) @rTanman
fwdnssetinuarausan Absolute ethanol
(SAE)} uar Acetone (SAC) uazdiumsnaou
rasEIERAIINOIMAIRIETIN (PW) E1Tane
Vndamdnsdatinuasmasiag Absolute ethanol
(PAE), Acetone (PAC) Unr Saturated ammo-
nium sulfate (PSAS) i % Neutrophil 73
aznaudinGululdlanananintuadieiiie
AN TR (p<0.05) Lﬁmﬂ‘%'ﬂmﬁﬂuﬁ'u'qﬂ
IuAN Fanandluguf 2

10 -
80
50 4
0 -
30 4
20 -
10
[ T T T T T T T
copirel W SAE SAC SSAS re PAE PAC

nasenAday

PSAS

i 2 waresEIEARIINGIMBRIRaNTIMAREY NBT test

‘HN"IEJ!‘HQ

Control  Aavaasflsznauhlde Heparinized blood, £. cofi ke YWNAR

sSwW ﬁaaaamf‘ﬂiﬁw’lﬁﬂmmsaﬁ'ﬂﬁquf:ﬂ'lum'smzéfu

SAE  Aavosailidndasasarsaiadiaiiuazmasiag Absolute ethanol Tunvsnsedu

SAC Aavasaflfdnlavasmassameinuasmadae Acstone lumsnszeu

ssAs  Aavaaaflfdndavasmsanaseiiuazeanusay Saturated ammonium sulfate Tunsnszdu
PW ﬁaﬁfmﬂ'liﬁqum:nau'umm‘sﬁﬁ'ﬂﬁ”mﬁﬂumimwfu

PAE AovaasiliuazdounznauaIEIERARETILEzA AR Absolute ethanol Tumanszdu
PAC AavaanflidiunsnaurnsssaRnRL LAz e Acetone Turnansedu

r-1 -~ o .23 °Il ¥ A
PSAS ﬂﬂ“ﬂE!ﬁﬂ.‘[fﬂ']'uﬂ:ﬂﬂ‘lﬂ!ﬂﬂﬁ’l‘iﬂﬂﬂﬁ’l".lilu’ill.ﬁ:m’mﬂ'lﬂ Saturated ammonium sulfate 'lumin'i:mu
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1.3 Han1Inmaayu Phagocytic killing
function (PKF} test

TinmIsiudnunlelaiiesia £ col
W& Incubate B £. coli Hwlu 15 uas
30 U WUIIHATAY SW, SAE, SAC, SSAS,
PW, PAE, PAC uaz PSAS sairuwulelaill
raadafina 16 wifliliu 750, 435, 272; 737,
265, 375, 550 waz 468 lalail uasfl 30 und
{u 821, 633, 733, 761, 471, 500, 400 oz
480 lalatmwiiu lasdrwiulalaivaigs
AIUANT 15 uas 30 unfidiy 770 waz 767
Telafl audney azdiulddrdiuinlarasans
armINtamaaIsaeiiuazmugln Absolute

200 -

800

700
600
500 -
400 -|
300
200 -
100 -
0 - T

Anadsdneminlsd
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ethano! (SAE) uaz Acetone (SAC) uazdiu
ArnaUTBIENTATATINGIMEaITE (PW)
d5arAIINaImAnIsl et nazatnsae
Absolute ethanol {FAE), Acetone (PAC) u&z
Saturated ammonium sulfate (PSAS)
unlalativasdaanaaiiudnuiuninadied
UBFAYNIEDS (p<0.05) WanRaufieudu
gopuAn  dudnlanasmsanaandamdas
Faenin (SW) LALENTERAINATIMER AT
LBsAINAIE  Saturated ammonium sulfate
(5sAS) Mbiauaulelatvandaanaiies
SnifaatheiiainAyneaia (p<0.05) la
Wirudsuiugarausw suanduzuil 3

comral SW

I T I
SAE SAC

ITIIIw
W PAE PAC

SSAS PBAS

nasaneday

i 3 uarRIETERRIINAMEDIRENIITMARBY Phagooytic killing function (PKF) test

INHLHE)

Control  Aavanafiusznavldgs Heparinized blood, E. cofi uax tinda

SW ﬁawaaﬂﬁiﬁ’dquiﬂﬁmmiﬂﬁ'mﬁfmﬂ’ﬂumim:aju

SAE Aavasafilislarnsasanasuinuasmadie Absolute ethanol msnszoiu

SAC Aovaasltdnlavasasarasniuasnaias Acetone lunsnszsu

ssAs  Aanasafilfdndauasasanasuinuasaaiiey Saturated ammonium sulfate Tunanszsu
PW Roviaaslfduacnauraiansadadaetiilunisnazdy

PAE Aaviaasflfuszdiunsnaurasansanafeiuazmusie Absolute ethanol lumsnsedu
PAC Aaviaamilidussnaurasmaiadietiwazmuday Acetone Tunsnazsu

= ) o g Fd 9 5
PSAS ﬂa%aam'lﬂna‘wm:nawaam‘:ﬂnmmﬂumazmumn Saturated ammonium sulfate 'Lum'iﬂi:[v]u




smrEnpian surndiFnglus

Jursal

INATINAFBL Phagocytosis WUINETT
afmandandnmnaisaaiuisanszqunig
YNAHDU Phagocytosis 189 Neutrophil falde
E. coli I# uamyinihesilasfidauaniiadie
Opsonin luansAanale

IMNNIINATEY NBT WUINEFITEARIIA
c‘i"':nmﬁamnﬁﬁﬂmmsnm:ﬁu Phagooytic celis
TiAnnIzuIUNTT Respiratory burst was
Hexose monophosphate shunt (HMP) 1##
aniudanlarasarsanagasinuazmuiig
Saturated ammonium sulfate (SSAS) 'ﬁ\‘lﬁ
aafinnluanauas Ammonium sulfate

o

AR

|

dnsludaidaduadsluianavasansd
NTzAUEad¥AR Respiratory burst uas
Hexose monophosphate shunt (HMP) Ad
JuSIa1aRnIa9R Ammonium sulfate 8en
AauuINIMAdaY

AMNNINATAU PKF test Wuingsana
PIndwdamnadiasansonss§ult Phagocytic
cels Maeda E. coi 1§ dsvanmdaiiuns
ANwIEad Jannace uatAy® SW war SSAS
nszunInAsay PKF ladnaniansanauiia
A ﬁaifmﬂLﬂaomﬂﬁﬁniza‘fuminmﬁau PKF

]
=l

"

[3d)

Tulwsiuivadluasanndaud
uaﬂmﬂﬁmﬁﬁﬁmmnﬁ"nmﬁmnnﬂaﬁmhi

fiunsansinuaada £ coli was Viability 189

Neutrophil Tumnmamaaas (alduassdaya)

asy
3
fNIAARTINTUNERINIEAUNTEUILMTIU
matefsulanuaay (Phagocytosis) 28R
daarala
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