2y LA ¥ (mononuclear cells; MNC)dl|
A EHlEE B2 F o3 9% EF(polymorphonu-
clear cells; PMN) F== MNCS] ©&ald] Bodsls &

S d=2) 818) %) 16(1) : 31-36(1999)
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Detection of Phagocytosis-Promoting Factor of Culture Supernatant

from Feline Peripheral Blood Mononuclear Cells Cultured
with Egg White Derivatives

Mhan-pyo Yang' and Ki-hong Kim
College of Veterinary Medicine, Chungbuk National University, Cheongju, 361-763, Korea

ABSTRACT : The aim of this study is to determine the phagocytosis-promoting factor(s) for
feline peripheral blood polymorphonuclear cells (PMN) by culture supernatant from mono-
nuclear cells (MNC) treated with egg white derivatives (EWD). The phagocytic activity of
PMN was analyzed by a flow cytometry system. The EWD did not show direct effect on the
phagocytic response of PMN. The phagocytic activity of PMN was enhanced by culture
supernatant from MNC but not PMN treated with EWD. Therefore, it was suggested that the
enhanced phagocytic activity of feline PMN could be mediated by humoral factor(s) released
from MNC treated with EWD. Thus, the phagocytosis-promoting factor(s) in supernatant
fraction from MNC culture treated with EWD were isolated by reverse phase high pressure
liquid chromatography. The resulting supernatant fraction on 29.02 minutes of retention
time showed high phagocytic activity of PMN. The molecular weight of this supernatant frac-
tion was 16 to 18 kDa when analyzed by capillary electrophoresis. The isoelectric point was
pH 5.76 when assessed by ion-exchange chromatography. These results suggest that EWD
stimulates feline MNC to elaborate a phagocytosis-promoting factor, 16 to 18 kDa of molec-
ular weight, which could be an important mediator for the enhancement of phagocytic activ-
ity of feline peripheral blood phagocytes. Further study will be needed to elucidate this
phagocytic factor.

Key words : cat, egg white derivatives, mononuclear cells, polymorphonuclear cells, phagocytosis-
promoting factor
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ik, 28]l3 1L-82 respiratory burstS @073
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intergrin 9] LAY Fof FAIT. TNF-o= 4
o] 17 kDao|H", FAEAS T4ATIH, &3 3,
AAoZ FHEREE FIARITHON2, o]g o]
221840 B cytokinesS THFSHH A=2E2
of w2l MNC7F Bulshe g £33 O 7
2t

HZ At H-ehEZ(egg white derivatives; EWD)
2 QYHFEAAN HI50FQ) AFE TAE £
74 it Ry agla TR gha|xe]
548 FsS S & e 42 A
. A in viroolA] EWDE TR A2 A F
AestdE 45 MNCY gHEA4e FAHAN,
PMNoIME &84 F7e TEFA gorps
w3 EWD 7} MNC ¥idE9S A3 39
PMN# MNC E5olA #Ag @289 F7ol
#AEAct. EWD 7} PMN HIFdEdE X8)s)
4g e MNC BE4e SAEUAR, PMN
o] gagAe ZE A gsith o3 BAERE
EWDE MNCE S43A1A dAdAE BHlAFIaL
of AARIRI 9JaiA PMNT} MNCO 2] 2 &
F gAo] F7ETR AT

maa B A7 e 3Y0le] PMNS B4
Axzse) EWDE %3 MNC vl gE Aol
ZAeke FAEAAE AEsk=t Q.

Mz W 4y

MEE

EWD+ Eisai Co., Ltd.(Tokyo, Japan)ollA] A&
werom, ARS Saccharomyces cerevisiaeZ ‘LES
% cation column chromatographys ©]-8-3l4 saccha-
rose} lysozyme, avidin® AAAIZ o2 56°ColA]
PRAZS AFE AMA AzE E2ot.

i gratE ool M=

A7 moko] LRI QoA BEsld Az3 5%
10°celymi®] PMN = MNC EEHEE 24-muktiwell
plate(Falcon 3047, Becton Dickson Labware, NJ, USA)
o} 7} welld] 1m¥ H7}sl4c). -2 EWDE PBS
2 A3l F%rt 2 mgmlE AF3I 100 Wy
A7 &, 37°C, 5% CO, ZAA 2477t wljoksly
o} AL 5000XgE 3087 YAF & A
o] 045 um$! filterd] FHAA AFsIAY. AZEH
vjokdEl e Ao AMEEL] AR -70°CAlM B
=0

Es &3

2X10° cell/ml® AZH PMN AEHE 24-multi-
well plate®] Z} welle] ¥ ¥ EWD T EWDE
A2)g PMN 2 MNC Sld5dES Arste 37
°C, 5% CO, Z7dA 11417 weFslact 2% 1
10° particles/ml2 | ZF FITC-labelled latex(latex
beads; 2.0 um; Polyscience, Inc., Warrington, PA, USA)
E 20 WH7ISH 1A o] iEEtTh wlEEk AlE
& 343l 2,000<ge] £mZ 187 Y43 F 3
mM EDTA-2Na(Wako Pure Chemical Industries, LTD,
Tokyo, Japan)’} &% PBSE 33 A3t
10,000712] HJEZ fatex beadE B3 HAEZ flow
cytometry(FACS Calibur, Becton Dickinson Immuno-
cytometry Systems, CA, USA)Z F-A13}H},

BIMEXIEAS HH|

5X107 cellsymlZ A|FEE MNC @Erdo] 200 pg/
ml®] EWDE #H7isted 24X17F kg MNC vl
ZHE 5000xgE 308 AAEY® F Aol
0.2 um?l filterS o]-8-3t H3H}. A=H MNC
B9 EdS reverse phase-high pressure liquid chro-
matography(RP-HPLO)Z #8371 #31ed, 3 um-9%
C,;; ODS column(Bioanalytical System, IN, USA)S
0] 8314} Ultra violet AE7](Waters™ 486 Tunable
Absorbance Detector, Millipore Corporation, MA, USA)
Z o|43ly 280 S WIER3PgoF Slal 215nm 7
oA peak7t UERFE RS 3040 AA AEIHA
o}, ©]5%H(mobile phase) 0.1% tifluoroacetic acid
(Merck, Darmstadt, Germany)’} 7% ZHIFE
Z24H, 007% tifluoroacetic acid7t THE acetonitrile
(Merck, Darmstadt, Germany)E ©]54-IE AMES}
At F ol 542 gradient pump(Waters™ 510 HPLC
pump, Millipore Corporation, MA, USA)E ©|&-3}
o Hapygog zZbzte] &g WHEAZT olFAI
2 Hzx 100%14 A1t 308 0%7F HESH
2R8I, o)JFA-TE 0%9A4 A|ZFete] 308l
100%7} S1=E &4ct. RP-HPLCE £33k Z4zte]
E3L N NaOHZ F3t3ch

EAETISAS EXIE 5F

RP-HPLCE Z&|3t 4% PMNS| &484 3l
oM FFEAE vebd £3E capillary electropho-
resis(CE; Spectra PHORESIS™ 1000, Thermo Separ-
ation Products, FL, USAYE o|&3sld ExlS =4
3t3ct. silicart FAE Aol 70 cm, 2739 50 um
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@1 column(Thermo Separation Products, FL, USA)=
o] §3lHTth EAZAL FHQF 25kV, AF 17.8 A,
220 nm IO peak’t WUERE RS 88T HAE
3}t 1IN NaOH, 0.1N NaOH, 354, sodium
tetraborate run bufferE X182 FY3E § RP-HPLC
2 R 28E AF YN EF size marker
+ protein standards(Sigma, MO, USAYE IZZE A}
£33t

EfAEXISAS SHY &Y

S &2 EZ 9 T4 (isoelectric point; pI}S ion-
exchange chromatography(EC)& 374351t} RP-HPLC
2 23 285 284y $4E Ve 8¢
10mM citric acidZ7t $F-¥ pH2.0 &Ho] Hof <t
ANzl &, O B3-S Silica’l FHE 1X6cem
column(Millipore Corporation, MA, USA)dl F<43}
At o) > pH2.0%! 10mM sodium citratepho-
sphate buffer, ©|%%-0E pH 8.0 IM NaCle] ¥
¥ 10 mM sodium citrate-phosphate buffers ©]-§
Aok, 28°ColA 0.5 mUming] F402, 280 nmol
A peak’t HERE 21E 3083 AEIIAH-

=%
Ao JFFTEFOAE FABNEL, EARLLS
Student's t-tests ©]-&3t] FJAS AZIHT).

2 I
EWD #7| MNC H{2tat&Ho

PMNQ| EMs
EWD(200 ug/mhE ZH PMNo| xg)3le] &2a

gk nefol

Table 1. Phagocytic response of feline PMN to EWD and
culture supernatant from PMN and MNC

Phagocytic
Cells Supplement activity (%)
medium alone 16.85+0.55
EWD 16.41+1.78
culture supernatant
PMN from PMN treated 17.71£2.68
with EWD
culture supernatant
from MNC treated 41.48+1.47*

with EWD

The values represent mean® SEM (n=5).
*p<0.01, when compared to medium control.
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AL A% A7 gAY L e ot
t}. PMNe| EWD(Q00 ug/mhE ®]g PMN ¥
MNC HjFdEde g 27 PMN #iFdEd
(50%yS A3Ae de BP9 Fo] vEht
A ZAA|RE, MNC viFdEA(50%)E H7I8tHRS
YE folghp<0.01) BAEAEY Sl #AHAG
(Table 1).

EWD #7} MNC HljgralEolol e

Hest g% 98 Yehl= EWD Hrb
MNC HjokAbZelS RP-HPLCE E33 Zd 1070
2] BFL AEsHHFg ). 22H 32 retention
time (minutes;RT) 041, 1.21, 1.51, 1.55, 1.94, 4.54,
6.50, 23.82, 24.51 12|31 29.0201A HEHSUT

EWD 7} MNC bigtEe] 2alSo] UoiM
PMN2| EREN

PMNE B AXZ 3l RP-HPLCE #2138 Ztz}
9o E3o 9lolx PMNY BAEAS ZH3IHT)
RT 0415 2451G)0l0A #eld 2FsolMe &
2@ T veptA gt} ey RT 29.02
oA Bad 2o PMNel Sloid Hol &
2849 =78 Yehd EWD 37} MNC #jobdE:
AS A3k R FAKSE FAEAde] o] #EE
ATHFig 2).

EAEXEEe| 22Xtz SHY

RP-HPLCE #e|3 £8%F 228439 S4a0e
e RT 29.028¢04 28 2388 CEE ©]43}
o BExES AT EFE size markerd} B F
S Y3 2708 HV|9EsIe vin B3 2
T}, BEAEe 16004 18 kDa Alo]2 vepdon, o]

Absorbance (215 nn/280 nm)

¢

Retention time (min)
Fig 1. Purification of PMN phagocytosis-promoting factor
in culture supernatant from feline MNC treated with EWD.
(Column; 3 pm-reversed phase C,; ODS column, Flow
rate; 1.0 ml/min, UV dectors; 215 nm and 280 nm, Tem-
perature; 27°C, Solution; 0.1% trifluoroacetic acid in water,
0.07% trifluoroacetic acid in acetonitrile).
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Fig 2. Profiles of phagocytized cells in feline PMN treated with fractions purified by RP-HPLC.
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Fig 3. Capillary electrophoresis mapping of PMN.

o] SHHL pH 5.76°1ATHFig 3).

o #

A58 monocyte 2 lymphocyte’}t EH|S=
FELLE EAAREe BT JoiN Fag 9%
& 3t} E3 ol MEELS IL, IL-2, IL-8, inter-
ferons, TNFs, granulocyte-macrophage-colony stimulat-
ing factor(GM-CSF) 53 72 T2 macro-phagest}
neutrophils& BAJSHA71= cytokiness LTS EMN
FEWgol 3loIM MNCS BrHA 3FE 7I5ES
I3l Ao= HITSS o]lE cytokinesS EHAA|
¥o] R {FFIB regpiratory burst', lysosomal
enzyme EH|9} cell surface receptor &3 F-& X3
g FAEE 7)es -, MNCE X%
FAHEEL o5 cytokinesS FHIFIH A}ilE <
B5S FASAA FFEd UojA HEAA Y
AYE @kt 45 A S AeE A7
g, E3) IL-17 TNFoe 3379 287 Ax
& B4 A wdy F4 GEeT e 1A
¢ A EAE VERIT,

E 7oA EWD 7} MNC vjdEdEdd &
Azl GABAEE EINTE BES Polrr] 9
3l RP-HPLCE B84 BZS Eodt CEE ¥
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S, [ECE o|83td TAHE &3tk &
AT 2 35 Ao gEg4S vl
RT 29.02%0A¢] E&E& UvkHQl sodium dodecyl
sulfate(SDS) polyacrylamide geldllA A7)FE3 F
silver stain® 2 GRS wl= EXF 2Fo] &
7Fs3lnh, o]AS RP-HPLCH AMS-®l EWD #H7}
MNC BjFd3de] &3] 0.025 Uz FhFHo|x,
ol% Fald #3 m3 mobile phaseZ FAHA|
ol BAEAEH] 839 Hulsrt ulg- e
FEolzt S0 BFestHd Aoz AREEHI.
a#A pgml FEAAE AE0| 715 CEE ol%
sl Exle S o A B e Bxb
e 16~18 kDarle]E UEIHTH MNCOA] HH|E
= 23 F PMNY 284S FAIE 13
IL-2, 7831 TNF-e 9 £33 2 3848 =
AN e EAL vwEd, IL-13 TNF-oo] #A8
o] EF 17kDaE E FAEAS A B2
I 2R EAEE VERTS. IL-1% TNF-o= T
Z9 A A AT AETH A 3]
A wlg- AP BAE 7T JTHE T cytoki-
nesS WHEEH 23749l cytokine?] HEGIT HT} ¢
4% #4F a3E vedga 9, 13
TNF-0¢] ¢]# 3} A5ZR8-2 cell receptorQ] upregul-
ation®l] 2JEiA dojule Aol o}l 2x43Q] 4l
Ag EFo] 3ia doih= Aoz ook, 2
23 HA IL-1& TNF-08 receptor® #4A7E
AeS e

dutH oz FHHY FAHL isoelectric focusing

< o]&3AT E AT RT 29.02804 E2®
Yo Adsxe] FF0] ¥ WAZE [ECE ol%
slo] 2% Fa B 289 SAHYL pH 57601
o IL-12] AL major $2°] pH6.1°]3L minor
FEo] pH63% pH69°1} M2 IL-19] SR
majorf-2% minor FEo] e ol IL-1& £H]
e o8] AE|del wel Xolrl vepdu ¥
A9t immunoblotting® 2 #9138 Adbe SAHFH] 2}
olo) BAIRC] 17kDal.E FTUSA et B
APl AEF 16~18 kDa®] ©EZEHC] TNF-u
A 7FeAE AL TNFad] SHHE o}
Hug vt glo] #1187 ot

ol’de] AAZHE] PMNS HAMER o AP
o doa FEE 22U EWDE HjU3 MNC
WFdEdE EAse FaEFd E2E E33o
AES A, 2] 16~18 kDaolloH, SHH
< pH 57681 EEZ gL T3 B IENE
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A& RP-HPLCE ®3dle] ZAEF 23, PMNe &
2152 retention time 29.0289A Eoj®E E3A
F& 7Y BAER &40 YEuth oriM B
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