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Effect of Egg White Derivatives on Phagocytic Response of
Feline Peripheral Blood Phagocytes

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

ABSTRACT : The immunostimulating effects of egg white derivatives (EWD) on the phago-
cytic response of feline peripheral blood polymorphonuclear cells (PMN) as well as mono-
nuclear cells (MNC) were examined. The phagocytic activity was analyzed by a flow
cytometry system. The EWD showed directly an enhanced effect on the phagocytic response
of MNC but not PMN. The phagocytic activity of MNC was enhanced by culture supernatant
from MNC and PMN treated with EWD, respectively. Similarly, the phagocytic activity of
PMN was enhanced by culture supernatant from MNC but not PMN treated with EWD. It
was, therefore, indicated that the enhanced phagocytic activity of feline PMN could be mainly
mediated by humoral factor(s) released from MNC treated with EWD. These results sug-
gested that EWD could enhance the phagocytosis of feline peripheral blood phagocytes.
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Ard]-f-e & degg white derivatives; EWD)2
ovoalbumin(54%), conalbumin(12%), ovomucoid(11%),
flavoprotein(0.8%), ficin-papain inhibitor(0.05%), ovo-
mucin(3.5%), ovoglycoprotein(1.0%), ovomacroglobulin
(0.5%), ovoglobulin G,(4%) 18]3 ovoglobulin G,(4
Tt 22 1179 gaor F4E EForp.
TS Aol Qloj EWDe ©2 ¥R ghA|¥9 {5
A3 BA45E A £ e EFE RN
J2a AFEAA HIE|AHA WS FPANE
7L ok RuEP. H2o BEie] ofstd
Aol fefE 2 7 E=do] vk, A
Al groflte] Ao x 22 Mg ZFE=(Escherichia
coli, Actinobacillus pleuropneumoniae, Staphylococcus
aureus, Streptococcus spp)°l VAT ¥ = X5
AHE HolHA Fapgo] gle RAod vt #
AN Folol AdHFHEAS ATHOE T
Afole BF T Staphylococcus aureus®| THE:
dAEo] Frrekrh

mebx B Aol BEHe gE FEe vlE Wy
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At Jakzile] Qe 191E#H el 1733} Oriental
short hairge] o] 107=)(@A evtel, AMG 3
mlE)ys AL@22+ 200014 R14XZHT BH10AIZH
9 ZEE A3k, kenneldlA NE ARSI TH
A2 = pellet AFE (Fildmaster, Purina Korea, Seoul,
Korea)2 F1kxtt.

A=

EWD(Eisai Co., Ltd. Tokyo, Japan)= AlghS Saccha-
romyces cerevisiageZ- HEE F, cation column chro-
matographyS ©]-83} saccharose®} lysozyme, avidin
< AAEG. a1 s6°colM BRxe e
AN Az 2ol

MzEED

gud Ad FAPIE ol8ste] AN A
g3l HlS pH7.69 phosphate buffered saline(PBS)
o2 1:1 3N F, T Ficoll-hypaque(HlF,
1.077; Pharmacia, Japan)ell Z&-3tth. A-2elA 400
xgZ 4587t YRS pRSe} EFo] ERE &
3} Ficoll-hypaque® Alele] MEE 3$3td 1%
bovine serum albumin(BSA; Sigma, MO, USA)°| ¥
9 0.83% NH,Cl Tris-base buffer(pH 7.6)0 5%3t
23t AEE PBSE 33 MA3le] DETAHE (mo-
nonuclear cells; MNO)E AFEslEoh ta g7
(polymorphonuclear cells; PMN)®] £+ Ficoll-hypa-
qued olel HEF9 PMNo] EFE 32 15%
dextran(¥A}8, 200,000; Wako, Osaka, Japan)©] &
#€ PBS 10mkE Ajst] 1Az A F FRE=
AEE 3|3k, 400xgE SEIH YAE=E SHTh
Jolgly F¥F+= 0.83% NHCl Tris-base buffer
(PH7.6)Z 527+ %2t ¥ PBSE 33] M3l 3
73 AEZE PMNOE 2% A3 AEsuth
PMNE cytospin ¥4 ¥ Wright-Giemsa @422 &
A A 95% <)ol TFTE VERSRTE Cell via-
bilityt= trypan blue exclusion test® B3] AR A
3 & 96% o)Foldtt. AZE PMNZ MNCE 2
mM L-glutamine?} 5% fetal bovine serum(FBS; Gibco,
MD, USA) 22}3 gentamicin®] mlg 0.02 mg &

® RPMI-1640(Sigma, MO, USA)°l FEAA MX
9] & mIF 2x109707} H=2 EA4sct.

HH2katEelo| XM=

5x10° cells/mlZ AZE PMN % MNC HEis
24-multiwell plate(Falcon 3047, Becton Dickson Lab-
ware, NJ, USA)Y] Z} welldll 1mi¥ FHrbsldnt. o
22 EWDE PBSE 343l F&7} 2 mg/mlE A
zalod 100 F7KE F, 37°C, 5% CO, 274
24417F Wt B AE 5,000xgE 3083t
AAE B HAo] 045umS! filterdl]l FHAIA oz}
k. Az wdEsAe AR ARl A7t
A 70°Cco A BT

E4s &3

2x10° cellymlE AZE PMN ¥ MNC &S
24-multiwell plate®] ZF welld] ¥& & EWD B
EWDE A& PMN 2 MNC ¥WFdFde 37}
3] 37°C, 5% CO, 2704 11417 wieksl|ct 1
T 1x10° particles/mlZ A|Z=¥ FITC-labelled latex(la-
tex beads; 2.0 um; Polyscience, Inc., Warrington, PA,
USAYS 20w 7Bl 1A o st i
& AEE 35lo] 2,000k SEE 1ET QAT
% 3mM EDTA-2Na(Wako Pure Chemical Industries,
LID, Tokyo, Japan)’} &+¥ PBSE 33 A%
k. 10,000719] AEZ latex beadES FH2SH AXE
flow cytometry(FACS Calibur, Becton Dickinson Im-
munocytometry Systems, CA, USA)E #2{3}HTH214,

SHXzE
Ae FTLEFLAE FABIRI, EARYLS
Student's r-testS ©]8-dk §2A& AEsYcH

g 3=

1250| PMN % MNCe| Es0l RU0{M EWD
o ZX™E

EWDE #71ste] 124]7F uwljefst PMNe §lojAe]
2844 EWD H7Fs=e] S7i #Aglel 53
S galgAe) e JERA] &uth EWDE
73k HikRt MNCell gloiAe] @842 EWD
9o Hrbs=rt 3UMESE dzdd His) folg
(p<0.01) BEA F7o] Yl em™, EWD &
= 50ug/miolA o] B8] F7o] AU
THTable 1). L3 o)de] FxolMe 249
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1240 PMN % MNCe ERS0 Ri0iA EWD
7} PMN diQatElol £3}

EWD 37} PMN HjeHd394S PMNT 12A4]17F
vjoksle] 345 PMNS] BA8AE &% A,
iz Bok T3 22849 vk JER &
S}THTable 2). PMN B%FdEd-& MNCO] A23k5
< WEe PMN HlFEEdY Hrlsmrl F7hgd
2} izl HlE) {3Hp<0.01) BAEAES F
7ol Yyehgon, PMN ujekdEde] & 25%3
AHlE 1/4)00x ARG B8] TEFHUT

oo} PMN R MNCe| Es0 UM EWD
27} MNC H{gk4t&El o] §3}

EWD #7} MNC ®jdZE PMN = MNCo
ety gAgAES S-S ZA7, PMNO $loiA
MNC HF3Ede] HrlFsert 7Kgl b= dx
ol HlE #2l¥Hp <0.01) B4EEY S0l e

on], MNC 35 55 50%E 48 1/2)0)

A AT gagAe F7e] #AFEAY. a8ly o
o9 FxoMe gAEAY FHo] Bade 7
S Jepth. MNC ¥id39-& MNcol 3718}
o gA8AS =43 Ao MNC wWiFdEd
9] HAbs=rt U el wel thxadl Hls) fosk
(p<0.01) B84 F7o] JERTHTable 3). 2
g3 MNC ¥FdEd 55 50%9 100%S 718
A5 AT GAgA S #AF U

n #

B A3r= EWDZE in vitrod|A 319F0] TR
SNz gaeel gloM WeSF 537} U
< =3Itk EWDE w9t MNC vidEde
95%7} ZFTFE FAE 1%o] PMNY EAEA4E
ZAANZAAG, PMN vdEdL PMNY| B84
£ SAA ZTE 28y EWDE v MNC
PMN ujoFdZole MNCY 2848 7R
. EWD®] A3 <JsiAe MNCY B2E4
FE (ARG, PMNS] 284 F4HA 249k

fo T w2

Table 1. Effect of EWD on phagocytic response of feline PMN and MNC

Concentration of EWD (ug/ml)

0 25 50 100 200
PMN 16.85£0.55 16.08+1.35 16.4111.78 16.09+1.39 15.94+1.26
MNC 23.81+0.11 30.02+0.91* 38.62+1.22* 31.69+£0.45% 30.65+1.17*

The values represent mean®SEM (n=5).
*p<0.01, compared to control.

Table 2. Phagocytic response of feline PMN and MNC to culture supernatant from PMN treated with EWD

Dilution ratio of culture supernatant

0 1/8 1/4 172 1
PMN 16.54+1.43 16.36+2.37 17.77£1.09 17.71£2.68 16.14+1.32
MNC 24.59£1.77 3324+ 1.64* 44.71£1.05*% 3441+1.18% 34.71£2.26*

The values represent meant SEM (n=5).
*p<0.01, compared to control.

Table 3. Phagocytic response of feline PMN and MNC to culture supernatant from MNC treated with EWD

Dilution ratio of culture supernatant

0 1/8 1/4 172 1
PMN 17.54+1.28 25.78+1.51* 29.71£141% 41.4811.47* 32,70+ 1.76*
MNC 28.88+1.07 31.91£1.22% 32.44£1.26* 46.48+1.63* 38.431£3.49*

The values represent meant SEM (n=5).
*p<0.01, compared to control.
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t}, o9} 22 Azl= EWDZ) FFHHoEZ PMNOl=
US54 kot MNCE EA43AA oA ZREH
NGEAS BHIAA, oleist HEZdd 23] PMN
9] BgAdo] £7H Zloz ALZHYIT Hirota 57
9} Nakagawa 5''ol oJ3ld 7} FolA]o TP
gAAF Y] EEA oM EWDSY HAFH
277 RaEEd, PMNF MNCO =)ol
Z7F= EWDY #H7FsEe) wliEEle Aoz vehdt
o E3F in vitrodlA EWDE F5% 200 pg/mlol A
Hule] 228 FAEAE Holx, 122 A=
HFElES u g8 AR 7P 'A JE

o, 279 28L& BAe] Aol HlsEA &
A3tE MNCOlA A7 AAats]o] dojue A
o2 AIHAUN.

EWDE 7431 = 11714 @8dS 719 MNC
ol H7ksted g MNC HldEdoz PMNE
S SHIIUES W, BAAS IR B
5] conalbumin, flavoprotein ~I18]31 ficin-papain in-
hibitor ©JRT. ©]E % flavoprotein?} ficin-papain
inhibitors EWDE 713 ZET & Y848
BYd. 23y PMNe FF8A4L ovomucoid®}
ovoinhibitorZ H] 3 MNC ‘g5l x] FZ= AP,
olejzto] EWDS TR E F V84T A58
S FRAANTE 0] e A2E Hol PMNS
2897 {FFEA FAEte AGEDC] AR

2 232 Aoz A=A =3 14t saponin
< 3%l PMN 2 MNCO| HZstEE W%, EWD
o} §A13 BESF a9V JeRRTS. oo A
EXE EWDE 1o| LR AN REY %S
HEolo g ZUAAS e AYSTAARA, FoF
FEoIU HYTIEAS FEA oA HWIFH =

Hog Amel IR & lor EF FARARY
BeEddz WMol AEd F4T F Y RO
Azyey,

z =
o] 22 TRAHATEMN) B HYTA
ZMNC)] B QA Al EAEWD)

WASHEAE AESAY. B2l% 4L flow cy-
tometryS ©]-83l9tk. EWDS PMNol| 2 s}
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