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Abstract : Plasma protein which has been known as one of nonspecific immunostimulators was added to
feedstuff to examine its effect on the enhancement of cellular immune response in porcine immune system. A total
of 40 piglets, 20 male and 20 female each, were fed for 30 days with or without plasma protein. The peripheral
blood were collected and analyzed for the investigation of leukocyte subpopulations and their activites by using a
panel of monoclonal antibodies specific to porcine leukocyte differentiation antigens and flow cytometry.

The results obtained as follows.

1. Total weight gain, daily feed intake and feed conversion rate for 10 days were signficantly improved to 56%,
20% and 22% in the piglets fed plasma protein, respectively.

2. A significant increase in N (null or non T/non B) cells was also noticed. Leukocyte proportion from piglets
fed plasma protein was 20.2-24.7%, otherwise that from piglets fed without plasma protein was 12.3-13.4%,
respectively.

3. A significant increase in the proportion of B cells and cells expressing poCD1 was not found in piglets fed
plasma protein.

4. Reaction with monoclonal antibodies specific to adhesion molecules, poCD11a, poCD11b, poCD44 and
poCD45A and poCD45B, has shown that leukocyte subpopulation from piglets fed plasma protein did not
significantly higher than that from piglets fed without plasma protein.

5. Total proportion of granulocytes and monocytes was about 50% in both group and the proportion after
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treated with Hypaque/Ficoll was 2.7% and 5.8% in each group, respectively.

Key words: leukocyte subpopulations, plasma protein, pig, monoclonal antibody, flow cytometry
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o B Fut percoll £-Foll 2l8) AlE 27| NK &4
e FAZE gichs 2o 4B At a8z =84
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% BRIZF = ENg 94 WU T P27 2ok o
Foll (g 7 Hsled) Sotert. Zedol 313w HY
ol A2 PAE PZL 7} 400 7} AR, A
&8¢ PYETE A9 FelA gt w3 g okl
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accharide(LPS Y- endotoxin)9} G(-) A< outer
membraneol] E23= glycolipid2] ¢lA]ol| &J&e}=
o woi7|F el AFo % Aoz P Fch Ads
Ed 92 FojlA LBP= AFEAA 0.54/mio]
8tz EAs, FA4 phase response?] FEFo=
24217t <t 50ug/m7AA] A<sdch. LBPE rough-
(R-) 28] 32 smooth-($-}& A8l AT LSl o}
) ¥ Ao 7 Al lipid Aol g A3 29
¥ Z2a gaY

B AFE FHT v Eo] HAFSAANZ AAgFol ol
A7t AgEle AAF sl g (plasma
protein; PP)2] H3HE ol =R E Y SFZ 34
Jz3e] I ol SolHQl 2 AFEYAE o
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B 22} ] B4 o) et
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ANESE ¥ AP 2 A" 24 E 7A

ol

Table 1. Application of plasma protein to piglets in the study

71 fi5te] gkl Fodadt4 A sl A7t
i1 olde] gl AU ERAES 4504 Ao,
=T, AP 247 2054 (k< wil) & 4058 4
ol FAIsHgTH(Table 1). APAES NEAIHFE )l
A AAEE E82E JEYAE(piglet prestarter
feed)E Ao AHFL 7)o 8%2] plasma
proteing d7}HA 7+ MMt EEs AHG 5 U=
3 A}-f-FolE AA R} (Table 2). Plasma proteinol] o
3 SA Y AR LTEFE FA57] st A1 A
2] 104 ¥ 3P ow, g Yo ol BEE
5 z2As7] A3l AN A L A"EANA 304 F B
ZGHE APt

Plasma protein2| A4t

1) Plasma protein A&t 88 W 541 : & Aol 4
£3 plasma protein® A9 AT WYL FA
#|& spray drying W o2 HEQIc. o] A4% Y
- ol EAE AA7) $J3ie] disintegrator2 F3HA1 A
A FdHog AARch(spray dried porcine plasma
protein; SDPP).

Farms Group No of pigs Age
A Plasma protein 10 4wk old
Control 10 4wk old
B Plasma protein 10 4wk old
Control 10 4wk old

Table 2. Formula of piglet prestarter feed

Nutrition value

Ratio of cereals (grains)

ME(kcal /kg)** 3,300 Corn 7.5
Crude protein(%) 19.5 Wheat bran 10.18
Crude fat 3.82  Soybean meal(Dom*?) 15.0
Crude fiber 2.18 Corn gluten 3.0
Cash 595  Fish meal 5.0
(Dom; CP 58%)
Calcium 1.0 Limestone 0.32
Phosphorous 0.7 TCP™? 1.0
Lysine 2.1 Cake powder 8.0
Methionine 0.36 Wheat flour 25.0
Glucose 5.0
Milk replacer 15.0
Fumaric acid 2.0
Additive 3.0
Total 100

*1 ME ; metabolic ener;
*2 Dom ; domestic product
*3 TCP ; tri calcium phosphorous
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Table 3. Composition of plasma protein used to the study

Composition %

Total protein 90-92%

Total fat 2.50% max

Total fiber 0.50% max

Total ash 4.00% max

Protein digestibility 98%

Moisture 6.00% max

Table 4. Composition of amino acid profile in plasma protein
Composition % Composition %

Tryptophan 1.62% Methionine 1.00%
Asparatic acid 3.76% Isoleucine 0.76%
Threonine 4.27% Leucine 11.24%
Serine 4.76% Tyrosine 2.60%
Hydroxyproline 1.33% Phenylalanine 6.97%
Glutamic acid 7.87% Hydroxylysine 0.01%
Proline 3.32% Histidine 6.06%
Alanine 8.78% Lysine, Total 9.37%
Cystine 1.05% Arginine 4.46%
valine 8.27% Glycine 4.36%

25kgo 2 ¥A A|#E{ American Protein Corpor-
ationfit. ME-& =HA| prestarter feedol] 8% o2
Fhstel Agol o) $3ck

2) A AME B Ago) A49 plasma protein®] A
B3} amino acid®] FAAR-E Table 3, 49} 7}

X EGH xYH U WY 2ol NPT =
Z 7t 2059 WEFE Davis et al®e] ol F3lsd
th. & Sx)e] FA o2 He] 50-60m YAz} g
A2) acid citrate dextrose(ACD; sodium citrate 22.
Ogm, citric acid 7.3gm, dextrose 24.5gm, DW
1000m )& 3:19] vl&2 Egste] & 4%l £33
oo 50m YAEelFB(centrifuge tube, Costar
Co)ell 45m# BE-F3 ¥ 1,500rpmollA] 3087} break
gio) YAREs}cHIEC 3,000). Buffy coat &g x|
A3 ¥ 36CE 7}&3F 0.87% Tris-buffered ammo-
nium chloride (Tris-NH,CI ; 0.01M Tris, pH 7.2) &
i} Edtsted oF 587 37C e zel Heo2Hy
HYITE 8% oAl 1,500rpmel| 4 1087 €
ARl 459 WAl F pellery  PBS(sodium
chloride 7.6gm + disodium phosphate 1.2688gm+
monosodium phosphate  0.1gm+monopotassium
phosphate 0.2113gm, pH 7.2) ¢ ACD&4g 9:1 &
44 PBS-ACD buffer2 33] o4 A4 c).
HZ YAFE 3m 9] PBS-ACD bufferZ pellet g F-5A4]|

# trypan blue exclusion techniqueol 2j3] HE AL
5 HAsch HF 5Tt 5X10°/50u S8 £
Aslod o]t

SHX| WY T So| HEEHA : ¥ A FA" &
EEYAEL Table 5014 K& vke} Zr}. ant-CD 1,
2 9l anti-B cell, anti-N cell ZZ@]3 leukocyte
common antigenQl CD449} CD45¢)] il ©H-F&
AE o] &k}, EZF granulocyte, monocytesell o]
o g 283814 ant-granulocyte, monocyte ¥HFE8}+
AL A 8ol H-g514r}.

o MZEFE AHx|(fow cytometry) : Laser o] & &
FAL 52 2HAE ol 88 AAE 57) Ashod 4]
= ) w£E 2709) HBYAL(FITC 9 phycoery-
thrin}g o] 83le] 7HgH o2 HAE o] glofo} g}
B X142 conical bottom microplate®] 3+ welld -3
284 504 (150g/ml) & 96wellol] 24zt Y3 Holo
EHE| Eald YZ(5x10°/50u )5 A7 F 4Tol
A 3087 2. 2ala 4TellA 2000rpm, 35
B GA R s AElL Wl pelletsE 2547
7] s} vortexZ shaking slgle}. tFLoll 4°C2| first
washing buffer(PBS 450ml, ACD 50mi, 20% NaN,
Sml, gamma globulin free horse serum 10m/, 250mM
EDTA 20mi, 0.5% phenol red 1mi) 200u & Hol Z+
wellol 33] 9141 (2000rpm, 3%, 4T) AHE ¥ 4=
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Table 5. Panel of monoclonal antibodies specifically reactive wirh swine leukocyte differentiation antigens

Specificity of

Monoclonal
monoclonal Cell types References
antibodies antibodies
CDI 76-7-4 Thymocytes Pescovitz et al®”
slgM Plg 45A B cells Davis et al*
sIgM Plg 47A B ”
Non T/Non B PT 79A N ”
Non T/Non B PT 14A N ”
CD11 H 20A BTN ”
CD44 BAT 31A B, TN ”
CD44 BAG 40A ”
CD45 74-9-3 T,N,B Pescovitz et al®
CD45 MUC 13A T,N,B Davis et al®®
DH59 DH 59B Granulocyte ”

Table 6. Feed intake, growth and efficiency of piglet as influenced by plasma protein addition to the prestarter feed

(A farm)
L Control(n=10) Plasma protein(n=10)
Examination Mean + SE Mean + SE Remark
Initial body wt 6.29kg +0.068 6.29%g+0.034
Final body wt 8.36kg £0.077 9.51kg+0.080
Gain per period 2.07kg 3.22kg +1.15kg
Daily gain, Kg 230g/d 358g/d rate of increase;
56%
Daily feed intake 34lg/d 410g/d rate of increase;
20%
Feed/gain 1.48 1.15 rate of improvement;
22%
*p<0.01, SE; standard error (Thaihan experimental farm)
BE Wela YREol 2Ql YLF9| pelletsE plate = 4 24 : o] A¥olld & AAHL personal

£ vortex mixer® olgstol HRAZc. oi7lel
secondary antibody24 ©d G4 sl
fluorescein isothiocyanate(FITC)-conjugated goat anti-
mouse IgG+IgM antibody(Caltag Lab Inc, South San
Francisco, USA) & <F 20002 343t & 7} wellod|
1004 H7Fsdct. ol & thAl 4TollA 3087 74
A7) tFE 4T 9] second washing buffer (first washing
buffer A 2% horse serum 2+ A AL A) & 33] YA
AAE F 2% PBS-E22(38% formalin 20m/, PBS
980m! ) B-H-& 200u /well HA 7}sted nAAF &
Ao Tt AEEL BF HAAA Wg4(4T )l
Hsigich ddo] f%gd A8 HARE flow
cytometry & o|-B3to] 2+ A& F 2,0007) ©]49]
ALE AAso] S AESE SRS 57
7} A8 BAL Becton DickinsonA+e] Consort 32
Fe) 9 Lysys program & o] kol AAjsheiet.

computeroll WAE SAS EA|X 2] package“ZE o] &3}
o EAEAS AAslded, fo4 7E5S ANC
OVAW (Analysis of Covariance : 554413 unpai-
red Student's t-test2 ZA st}

4 I

Plasma protein 200 thg ZH U AIRQTE 7|
M & &5 gAwA (American Protein Co A
F) & 8% FEoE AR Hrlsle] AT 1050
1097 348t ¥ ZA 2 A5 o8 MNA a8 of
ZT 1059 ul28 A= Table 6oll4] B af9) 7
t}. Table 69 A farm®] thghA| G4 A4 Aol A
1097} plasma protein Fof F Fof 2} 2o A
A& vlast A FAS 1.15Kg, 4 SAH A=
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56% Z7=Ev AE Boh £ AgAgHS 20%
FAsNeH, AR 2T8-E 22% MASUL (p <0
01).

Plasma protein 2040f| thE SHX| X HHH yHy 3
subpopulation &}

N 2= (non T/non B cell) 32t %3} : =ix)o) =]
oFzi T, B 228]F N cellZ YZF7} FA=0] 9]
ou, Ba) H2ole N AZ79 Hd7)d 22 2ol
o 2 B A7t A2 Yok B AFAAE o
?] 7kA ©E AIEE FolAE 53] NP Z72] §40]
PPFofFollA= PT 79A g9 739 20.2%,
PT 14A% 24.7% 9] ¥ F4 88 Uehgol} 25

TollAe N YET] Eo]HQl PT 14AE 24.7% 9
¢ &S vehlled FRATAE N 27
ol So]HQl PT 79A 7} 12.3%, PT 14A = 13.4%S) 4
#9027 Vebgoh(Table 7, Fig 1).

BRZT Z2&D: A L& 4% BAEI} 7EA
Rx: sigMoll EolHl ThE-E4H Plg 45A ¢} Plg
47A0) tistodE PP EodFoll i 13.3%, 11,9%] ok
ANISE Uehlon], TRl oAt 22 143% 3
17.2%2] okAuk-2-g vFebWrh(Table 7, Fig 2).

CD1 3! CD11 S &1} : CDloj| Eo]3HQ HFE
)] 76-7-4 o] Hsled = plasma protein Fof Foll4] 8.
8%] FANEGE, FFodTolAE 10.7% o BESS

Table 7. Proportion of B and N cell-specific molecule expression on porcine blood leukocyte from piglets administ-

ered with or without plasma protein

. . . 1 V)
MoAbs to porcine Specificity Proportion (%+SD)
. Plasma protein Control*
MHC antigens of MoAbs administered(n=20) (n=20)
PT 79A Anti-porcine N cell 20.2+3.3 12.3+6.5
PT 14A Anti-porcine N cell 247171 134+34
Plg 45A2 Anti-porcine B cell 13.3+4.2 14.3+3.6
Plg 47A Anti-porcine B cell 119+1.6 17.2+2.7
*Control; no plasma protein administered
43 0ATAVS S i W3DATAO36 . 43 DATA220
A N Ton B
E rp E NON-PP E rp % NON PP
E = 5, 5,
. 20.6% h 11.7% ,‘ 13.4% ; 12.7%
g'z g’ia E §_
: i :
;. 5. ;. i,
L W"l!g“’}" o ”" v " lo;l' Wu‘&l"’h' - 10’ - "w'; L H\FLlll‘zl’riyl( . o o -m”ru H\ﬂ.)!g‘ﬁw . o’ of o
#3 DATA039 i #3DATAZ23 . 43.DATA037 . #3 DATA22)
N2 N2 i Am
® rp E NON-PP 2 e E NON-TP
o, %, o =
. 22.5% » 12.0% i 11.9% N 19.6%
i 3 i
=9 z2 e I
2 5 ; 9
—mﬂsy_m\mvlrgugm L W’ o 10 o 0 - i3 10t 00 ) o It It

0f 10’
FLIHWFL] Height >

Fig 1. Representative dot plot profiles of porcine peri-
pheral blood lymphocytes(PBL) using mono-
clonal antibody specifically reactive with por-
cine N cell antigens.

PP indicates PBL obtained from piglets fed
plasma protein.

Non-PP indicates PBL obtained from piglets
fed without plasma protein.

U 10' 10 10
TH1HW L Heght - > FLI-HWKL) -Height >

Fig 2. Representative dot plot profiles of porcine pen-
pheral blood lymphocytes(PBL) using mono-
clonal antibody specifically reactive with por-
cine B cell antigens.

PP indicates PBL obtained from piglets fed
plasma protein.

Non-PP indicates PBL obtained from piglets
fed without plasma protein.
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Vel HeH(Table 8). 28]l CDI1 d9o)| Eo]&el H
20A ¢} MHC 76A¢] tislel= PP S 32 7} 87.4/
94.9% 9] }A-g BHorn FEoFolAE 91.6/88.
4%9) kA £-2 L}l YT} (Table 8, Fig 4).

CD44, CD45 % granulocyte/monocyte S &1} :
ol® U RE FAAIEANA A Fdsl= CD
440l Eo|FQ] ZFE8A BAT 31A%9F BAG 40Ac]
theted A= PP FodFoll A 2+2} 97.2%,93.7%, -5
Tl E 95.8/90.0%2) <FAJHE2-S B glch(Table 9,
Fig 4). ¥ ZF2] major protein tyrosine phosphatase &
g TEAE 53 T BHZF9 activationo]] Thod
st AeZ dEiFl CD45 gloll SolAQl 74-9-3,

MUC 13A0]] tslod plasma protein Fofo] 74z}
99.6%, 78.4% olu] F-FojFo] 97.4%, 72.7%2 ¥4
Hh--5 Btk (Table 9, Fig 5).

Granulocyte/monocyteol] Eo]Zal w-Z2¢A|
DH 59Be]| thalel = fZ5F PPFoiFo] 2.7%, 55
ool 5.8%¢] FAu-S-& BrH(Table 9, Fig 6).

o]&ol| 4] plasma proteine)l 2]&F BME, CD1, CD
11, CD44, CD45 A¥ Ztlol] &t R a3 I
5] ¢kgke v, plasma proteino] S NA| ol 2o
ahohe 2 2 4 ek

Table 8. Proportion of CD1 and CD11 molecule expression on porcine blood leukocyte from piglets administer-

ed with or without plamsa protein

MoAbs to Specificity Proportion (%=+SD)
porcine of MoAbs Plasma protein administered Control *
leukocyte antigens (n=20) (n=20)
76-7-4 Anti-porcine CD1 8.8+ 3.6 10.7+ 4.5
H 20 A Anti-porcine CD11a 87.4+11.1 91.6+ 74
MUC 76A Anti-porcine CD11b 949+ 2.3 88.4+10.0
*Control; No plasma protein administered
*3DATA086 o, #3.DATA270 #3:DATAO43 . #3:DATA226
CcDLI| (A) coutl| 1 coy] 1 o )
Kl rp = NON-pP ® [ed = NON-PP
= B 2 ®
. 98.4% . 92.5% B 97.5% . 96.0%
H N .
g“: ga 1% ?a L
Z P b >
; ‘ : : i
%, 2, 2. 8
i hFl) H\Flﬂgﬁw > o’ o’ 1ot wom-wlvllxe.;m N w o’ o o },_1.WL,‘$L.,,,‘ . w 10! o -wum H\;,_..I;‘;’w., . w w’ 10!
#3:DATA087 #3:DATA271 ¥3:DATAD44 #3DATA227
DIl (B) o1l | (B) 1 cpu (B) CD44| (B)
= i = NON-PP ® PP ® NON-pPP
. ) 94.9% s 86.9% s ) 99.9% . 95.6%
13 3 5 5
e 2%, 23 T8
2 5 ] 2
£ g g £

w0 10 10 10° 100 1

10° 10 10° 3
FL1 H¥FLL-Heoght - > F11-H\FL]1 Height -->

Fig 3. Representative dot plot profiles of porcine peri-
pheral blood lymphocytes(PBL) using mono-
clonal antibody specifically reactive with por-
cine CD11 cell antigens.

PP indicates PBL obtained from piglets fed
plasma protein.

Non-PP indicates PBL obtained from piglets
fed without plasma protein.

1w i [ty 1 1t

10" 10 10° 10°
FLLHWLL Height > FLI-HEL] Height -

Fig 4. Representative dot plot profiles of porcine peri-
pheral blood lymphocytes(PBL) using mono-
clonal antibody specifically reactive with por-
cine CD44 specific antigens.

PP indicates PBL obtained from piglets fed
plasma protein.

Non-PP indicates PBL obtained from piglets
fed without plasma protein.
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Table 9. Proportion of CD44, CD45 granulocyte and monocyte specific molecule expression on porcine blood
leukocyte from piglets administered with or without plasma protein

MoAbs to porcine Specificity Proportion (%£S8D)
. Plasma protein Control*
leukocyte antigens of MoAbs administered (n=20) (n=20)
BAT 31A Anti-porcine CD44 972+1.0 958119
BAG 40A Anti-porcine CD44 93.7+09 90.0x7.7
74-9-3 Anti-porcine CD45A 99.6+0.2 974423
MUC 13A Anti-porcine CD45B 78.4+4.8 727166
DH 59B Anti-porcine granulocyte 27+1.0 58+2.3

Anti-porcine monocyte

*Control; no plasma protein administered

#3:DATAO21 #3:DATA20S

coss| (A 1 oo @

10°

B, rp NON-PP

99.5% N 90.9%

10
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SSC-HISSC-Heigh ---

SSC-HSSC- Heght -2

Bty 10 10 10' w0 0 10 10' 10' 10"
FL1.HW¥FL1-Height - FLI-HWFLI Height -->
#3:DATA022 #3:DATA206

cn4s | (B 1 cosd (m)

NON-PP

10
0

75.9% A 72.6%

10
10°

SSC-H\SSC Height >

" $SCHSSC Hight
¢

10f ' 10t w 10"
FLI-H\FLL-Height -

w 10 10° 10t
FL)HWFL)-Height >

Fig 5. Representative dot plot profiles of porcine peri-
pheral blood lymphocytes(PBL) using mono-
clonal antibody specifically reactive with por-
cine CD45 specific antigens.

PP indicates PBL obtained from piglets fed
plasma protein.

Non-PP indicates PBL obtained from piglets
fed without plasma protein.

I &

FZESAE ol 8l o8 FE FFN TEL
2 EAste EAES g0stT, FF 50l dolA9
HuhS-& Ashetl ME2E A7t 7bssiAl =
o, flow cytometryi= W3 5 AEABZE bl
A ALE3 SEEE Ao, A2 BT
s}lo] wledbm}l ad|(fluorescence activated cell sorter;
FACS) 2448 ool £ S-85jo] B QT o]
453 ek

#3:DATAO23\FL1-H\FL1-Height

GR+MONO

Fig 6. Representative histogram of porcine peripheral
blood lymphocytes(PBL) using monoclonal an-
tibody specifically reactive with porcine granu-
locytes and monocyte specific antigens.

PP indicates PBL obtained from piglets fed
plasma protein.

Non-PP indicates PBL obtained from piglets
fed without plasma protein.

Al A-S prestarter feedol] 8% FF2o 8 A7} 8}
o] & A4 HYFAol4 plasma protein FoiF3}
FRoidd v2d A, SAFLE 1.15Kgo 2 et
wow], Add FAFL 56% FHHE AHE B}
w3 AY ABAHAZE 20% o] F FAHNH, A7
L7ES 2A6AR vt 22% 4 HVSE ¢ A
sich.

ol#d g ZAME EhE plasma proteind o] ¥Ha{ 3
A Zol| 2% o7 A F kel wE 14 HWAFA,
& LPSol| th&t sensitivty7} "As}A] F7Hd Eitohy
2} LBP= TNF mRNAS] AB1Hg A0%ch= A48
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A AR Hodstod Aokate] 9l XS Rt
Al 4 9l Aoz Ags

T AEU B AIL9) markerS 7R 2 Qx| 9bS g
T null AZets Y20 o] AEF didrE HH
sl NK Aot gAjo)EA] AXEeoiAA AMESA
(antibody dependent cellular mediated cytotoxicity:
ADCC) AEEE 74 slo] lEdl, Y3¥= NKA ¥}
ADCCO| A killer cell#= T =icka o} ok 8
Hol|Al& NK} ADCCE] 5 ZHE AE (effector cells)
© 2k Yl NKA|Z£ killer(K) Al¥E9} k2o, K
AEE EHAM X thsle] So|A| glole K AMER
A 716& 4HE 5 gleh el NKAIEE o]
FAlglo] ALAH]] KMZEEA 7158 dr}. =3k K A
¥ NK AERc} oz gz 7 w23t 2)F7A]
ADCCE 224 Algahlie] 4o zut ¢ rslo] gt
t}. & ADCCr} <X AgAe] Algad A4 &
g AR AAHAME HFHA &L 33 Qe
A ob2 #Als| 8 x)A) gkekeh.* Duncan et al*® &
o7 x| 2] PolollA nulld|E2} NK Al EFL tiR-E
9 & FEIE 23 o, ofF o] A
715389 ¥ £330 i H3RAA gk
=y

Null H]i«] HE &L plasma protein Foi-o] 20.
2-24.7%, S5 7o) 123134%§.Q}‘79113%7§E
2 plasma protein Fod 7ol A N g EF2] 3H4jo] A
vhetsct.

B A o)A plasma proteino] WY 7| Al A o
she Ao geA N PZF HAE o § =24 %
f613 drka AgEct. ol2g AL ANEE]] AE
A wledo] plasma proteinel] 2]3l 318 4= Q= 7}
TAE A AA F2 gled, B3] Wy F3AY
2 e NYZTE BolHoz AINYLEA o|F
o4& Aoz %R

SigM 4 HE ZF B A9 EFEEL plasma
protein Sod 7o) 11.9/13.3%0|0, F Fo|F 14.3/
17.2%2 k2] fol2bhs gle A2 velydel. o]
£ Binns et al” &) X318 28.2% 1 Pescovitz et al* 2
20-36% Brle= A9k Paul et al*'e) 9.5%, Licence
9} Binns'9] 8.4%, Outteridge et al¥9] 8.7%,
Buschmann® Pawlas'®"'9] 9.9~11.0%, Binns$}
Licence*?] 9.1%8rl= =9tow] Davis et al'®9) 10-
17%, Lewin ct al®8] 15.0%, Binns et al*o] 16.3%
Johnson et al*¢] 15.5%¢] B uole vl&dk Mg B
Aot e FFolA MacKay'sh &% 35%, HFE
25%, Lewin et al®®9) 2+ 18.8%, Organ ct al*® o] A=

= 19%9 AzEdes 94 FEE Ede
Outteridge et al® o} WL 16.6%etx K1k
= HlR&g

CD1 A E X §E plasma protein F-of 73} 5
Fog viae o 27 8.8%, 10.7%2 PP FodF
Ao ¥ Zrislx gdeh wdE o] AAHL
Pescovitz et a3} Hwang et al™2] A& 3} §-A121%ch.

CD11 AAHE BEEL plama protein §o 73}
Yot H|:LA] 87. 4/91 6%(H20A)2} 94.9,/88.4%
(MUC 76A)l%th. 8 CD44 FHHE BIEge
plasma proteino] Fol| A= 93.7-97.2%0]¢ FHoJ
oA 90.0-95.8%F. 7zt 245 ).

CD45 FAHME EEEE plama protein FofF3}
BEZS ulTenl 99.6/97.4% ) 78.4/72.7% ol
o, wpAEA 2 granulocyte/monocyte] A A E
B F-8L plasma protein Sof 73} F-Fof T B]ZA| ¥
H1E 495/509%2 uveldch 322 plasma
protein Fodoll oJ3t sIgM CD11, CD44, CD45,
granulocyte/monocyte2] SAQAME HEZL FEoF
3} wlzs o] AEAchol] gl R F = WAHE] A
okdrh. ol2igt A2 Ho} plasma proteine] A3¥9]
adhesion molecule 3-2-Goll= A g grow,
4 7144k vlel o] plasma proteine] £4% HE
o] Joslo] A¥A WYz 75l Aol vk
A AL A 4 gt

qkeF LPS7} {13} (particle) & EAlghchal AF we
LPSE #]¥% RBC¥ macrophage XHol] Hatx|of Q)
£ opsonin % Jx}e] HJ¥-g 3k LPS-binding
protein(LBP)#} Z%stA] ®el. & LBP 7} 9lew
macrophageol] th3lt 7333 25& FEsi LPSe} 7|
& Fv] A1 28H cyrokine PAHE Zaljs}A) =
£ Zolct. olg® LBPE EAsioli LPSell whdk
macrophage 2] stimulation®] Z7}%.& LPS-LBPol|
&} receptorQ] cluster determinantsQ] CD14o)] @& §]
ok w27 o] 7bgoll Mathison er al''&
LPS?] lipid A H-5-2 macrophage stimulation-g 2}3)
LED o) A28 279t ahd dauuy 3
LBEPS] 7= LPSol| thet sensitivity?} B A s)A 27}
s ol&8] LBP ¥ TNF(tumor necrosis factor)
mRNAS] £983 B F7HA ZF Fvlsicha B
st el

B do A B3 dgAAlY S48 Q3¢S 5}
+ NRZFE EBojHoz zAFAZo2ZH plasma
proteino] £33 M| Xofl Hofsle] HEA wdzA7)
ol Fofsia ks A4S 1Y 5 A
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4 8

oj@ siA) 9] JYEUALF Y EHoZ gho] A
|5 vl 5o] AAFHAA F2 il A
(plasma protein; pp)2] EAE YT T ghdol Eo]
Hog "kl HEE8A (monoclonal antibody;
MoAb)E o]-B3te ZAsiRct. A 405% (s 7+
205) € 3047 FAIEE ¥ gfellA] £ejdt =9}
7% SiA] FEZF EAYY Bo| HEEAN9) vkg
A7 ANE flow cytometryE ZHAAste] o2 e
HAHE e},

1. 1047} plasma protein F-odF3 F-Fol 7§ v]i
Al AP FHET= 56% NAHN A 3 AU A5
AL 20% 3 2 AR L8| 22% Y i

2. N(non T/non B) A|Ee] REELLE plasma
protcm Eof-Fo] 20.2~24.7% Q] o] F-FolFol|4]

= 12.3~134% 9] £F02 EoFoll4 7.9~10.3%
<'V‘J N A Fol| et £ 48 go] HaA=U.

3. B A% kA BE§E plasma protein Fof Fo]
11.9~13.3%, F5oto] 14.3~17.2% o= CDI
ANES] BEFE FoTo] 8.8%, F FoiFo] 10.7%=
B M} CD1 A|lX9] F7azH= 34E 4 gllct.

4. CD11 °°b‘5‘ E-¥ &2 plasma protein Fof 7o)
87.4~94.9%, F-Fol7o] 88.4~91.6% o CD44
A Eo| BHE GO EoFoll4 93.7~97.2% FEo]Fo|
90.0~95.8%2] PAIuL-3-& B FRHe] F-94 ol
gie Aoz vehygd.

5. CD45 A, B %A M| X E-¥8-2 plasma protein 5
o] 3} 5o g ulZshd 27 99.6/97.4% W 78.
4/72.7% o], upA7}AE granulocyte/monocyte
AE REZE YT F 74 49.5/509%F JEZFS
2.7/5.8% FE&5 JehHo] ofAle] g Aol #
2 ggict.
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