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Table 1. Phagocytic activity of macrophage in the treatment with CRP on the macrophage

CRP concentration

Treatment Low Medium High
CRP - macrophage + S. aureus + +++ ++++
CRP - S. aureus + macrophage + + +
macrophage - S. aureus + CRP +++ + +

—; no phagocytosis
+ ~+ + + -+; phagocytic activity

low; 1.0pg/ml of CRP, med; 10.0pg/ml of CRP, high; 100.0ug/ml of CRP

choline(PC) %+ C-polysaccharide(CPS) coupled
sepharose 4B columnoll 4] 8% A]Z] & hydroxyla-
patite column chromatography 2 CRPZ 23], & A
A7

CRP gtg 22t 2H: A1 Fo 4"
2 EA3t= CRP 559 1.0ug/mle H4A 22
sdon, 4EA FHES AF 5 Z7}

€ FE7H A4 BF = 1004) o) LS
obsld Ho FE& 100.0pgml, 7+ 5= 3
A AA 5o 1099 10.0pymlZ 3} oh.

Macrophage2| M7 EH4/8{ Z=X: Macrophage
€ RPMI 1640-10% fetal calf serum(FCS)ol] 1x
10°cells/ml2 =3} 5t o} microplate2] Z} wellej]
500 ¥ Y3 CRPe] H4& %7} 1.0, 100 2 100.0
pg/mlo] HE 5 23]t} Macrophageol] <] 3§
NYE gAY 2R AT AAA FEe
o3 2ol sk
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24413, 4812 2 T2A13T B9k 4z vk A &
7)ol S. aureus(lx 10°cells/ml)S 713 CRP Pre-
treatment 4] & 7

2) CRPS} S. aureusE 302 <+ Wx] w8171
% 7] macrophageE 7}%+ CRP
Premix 43

3) Macrophage$} S. aureusZ A@# Yol &
&t 308 F<t WgAlZ ¥ CRPE 713 ma-
crophage - S. aureus mix 2@

4) CRP - macrophage pretreatment A% 7to]| 1]
AEE he) SN S APAN 0F F 13}
ARE A%, 2712 AR E AAAA 7Y
A7\BA 20%, 402, 08 k2t A& A
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Fig. 1. Enhancement of phagocytic activities by CRP added in different time to macrophage

A; Low concentration of CRP (1.0pg/ml)
8 ; Medium concentration of CRP (10.0pg/ml)
@ ; High concentration of CRP (100.0pg/ml)

X rate; expressed as residual bacteria number after phagocytosis compared to C2 group
Premixture; macrophage added on the CRP - S. aureus mixture (exposured for 30min.)
Postminture; CRP added on the macrophage - S. aureus mixture (exposured for 30min.)

C1; control 1, bacteria suspension
C2; control 2, macrophage suspension
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Fig. 2. Enhancement of phagocytic activities by CRP (1.0pg/ml) added in different time and 1st, 2nd added

bacteria to macrophage - CRP mixture.

#; Residual bacteria number after 60min. in which 1st added bacteria to the CRP - macrophage mixture

®; Residual bacteria number after 20min. in which 2nd added bacteria to the CRP - macrophage and bacteria
mixture

® ; Residual bacteria number after 40min. in which 2nd added bacteria to the CRP - macrophage and bacteria
mixture

A; Residual bacteria number after 60min. in which 2nd added bacteria to the CRP - macrophage and bacteria
mixture

X rate; expressed as residual bacteria number after phagocytosis compared to C1 group

Premixture; macrophage added on the CRP - S. aureus mixture (exposures for 30min.)

Postmixture; CRP added on the macrophage - S. aureus mixture (exposures for 30min.)

C1; bacterial suspension

C2; macrophage suspension

Al AN 3 FLE Y ES AN F C2 =0 B3t 5uj 7} S7H Aot (Fig. 3).
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Fig. 3. The effect of exposure to the irritated macrophage with CRP (10.0pg/ml) in various time intervals,

measured with the phagocytic activity

4 ; Residual bacteria number after 60min. in which 1st added bacteria to the CRP - macrophage mixture
®; Residual bacteria number after 20min. in which 2nd added bacteria to the CRP - macrophage and bacteria

mixture

® ; Residual bacteria number after 40min. in which 2nd added bacteria to the CRP - macrophage and bacteria

mixture

A ; Residual bacteria number after 60min. in which 2nd added bacteria to the CRP - macrophage and bacteria

mixture

X rate; expressed as residual bacteria number after phagocytosis compared to C1 group
Premixture; macrophage added on the CRP - §. aureus mixture (exposures for 30min.)
Postmixture; CRP added on the macrophage - S. aureus mixture (exposures for 30min.)

C1; bacterial suspension
C2; macrophage suspension
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Fig. 4. The effect of exposure to the irritated macrophage with CRP (100.0pg/ml) in various time intervals,

measured with the phagocytic activity

#; Residual bacteria number after 60min. in which 1st added bacteria to the CRP - macrophage mixture
@ ; Residual bacteria number after 20min. in which 2nd added bacteria to the CRP - macrophage and bacteria

mixture

® ; Residual bacteria number after 40min. in which 2nd added bacteria to the CRP - macrophage and bacteria

mixture

A; Residual bacteria number after 60min. in which 2nd added bacteria to the CRP - macrophage and bacteria

mixture

X rate; expressed as residual bacteria number after phagocytosis compared to C1 group
Premixture; macrophage added on the CRP - S. aureus mixture (exposures for 30min.)
Postmixture; CRP added on the macrophage - S. aureus mixture (exposures for 30min.)

C1; bacterial suspension
C2; macrophage suspension
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=Abstract=
Modulation of Human Macrophage Phagocytic Activity by C-reactive Protein
Yong-Ho Kim' and Shin-Won Kang*

Department of Medical Laboratory Science, Inje University, Kimhae 621-7499, Korea
*Department of Chemistry, Pusan National University, Pusan 609-735, Korea

The effects of CRP purified from human ascites fluid on phagocytic activity of the human
macrophage were investigated. CRP was purified using affinity chromatography including
absorption on p-diazonium phosphocholine or C-polysaccharide coupled sepharose 4B and gel
filtration on hydroxylapatite column chromatography.

Macrophage was separated ficoll hypaque gradient density and absorption method, and then
was confirmed phagocytic uptake test using latex method.

CRP was able either to inhibit or to enhance phagocytic activity of human macrophage against
bacteria in vitro. The effects of CRP on phagocytic activity of human macrophage were in time
and dose-dependent manners.

The additional sequence of reaction mixture against bacteria in vitro shows a threshold
stimulus on the activation of phagocytic response upon the CRP.

Key Words: CRP, Macrophage, Phagocytosis, Threshold stimulus
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