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Influences of Non-specific Stimulation on the Phagocytic
Activities of Macrophages
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Fig. 1. Phagocytosis of §. aureus unstimulated,
FCS**-stimulated, and thioglycollate stimulated
macrophages in the bacteria-macrophage suspension
during incubation.

*CMF; cell maintenance fluid
*#+FCS; fetal calf serum

4 60%7tA ATHA @& A4z FHTH vH
a4 Zastdet(p<L0.01) 2F e T A
9 wiste] Zo]s glglv(p>0.05).

A 2 F-A2FFA ATF g
A && van Furth(1973) %ol A A& 47 A (phag-
ocytic index) (Ft=log No—log Nt)Z A T 2¢] 344}
At E 204 2E ovhsl el AT g A4A
29 S aureuso] G ATAFE 308 260 F
Z+ 0.4224 2 0.5936°F 3.2} thioglycollate® 254
ANz Agele 308 ¢ 60%e] A 0.6531 R
0.8468% < 15019 o2 ®gieh (p<0.01). 27

Table 1. Comparison of phagocytosis expressed by the percentages of viable bacterial units to the

intial units in the bacteria-macrophage (unstimulated, thiolycollate stimulated and fetal

calf serum stimulated) suspension

stimulated macrophages

fetal calf serum
stimulated macrophages
(n=8) (n=7

thioglycollage

incubation CMF* with unstimulated
petiod bacteria macrophages
(min.) (n==22) (n==7)
30 104 =+31.0 38.4+7.24
60 98 +27.9 28.244.76
90 139.84:29.8 23.54:6.27
120 161.4+61.1

16. 145. 05

*CMF: cell maintenance fluid

16.0%3.82(p>>0.05)

21.04:0.03(p<0. 01D
14.547.50(p<0. 01)
17.246. 39(p>0. 05)

34. 145.45(p>0. 05)

24.147.11(p>0.05)
23.345. 15(p>-0. 05)
20. 6-£4. 85(p>0. 05)
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Table 2. Comparison of phagocytosis pattern expressed by the phagocytic indices among the unsti-
mulated, thioglycollate stimulated and fetal calf serum stimulated macrophages.

phagocytic indices unstimulated thioglycollate fetal calf serum
macrophages stimulated macrophages stimulated macrophages
(F*) (n=7) (n=8) (n=7)
F 30 0.42240. 0960 0.653110. 0879(p<0.01) 0.472220. 0790(p>0. 05)
F 60 0. 553610. 0695 0. 8468+0. 0757 (p<{0. 01) 0.621720. 1300(p>>0. 05)
F 90 0.642410. 1244 0. 7905+0. 1521{p>>0. 05) 0.643610.1078(p>0.05)
F120 0.7953+0. 1204 0.8077-+0.1128(p>0. 05) 0. 69780. 1064(p_>0. 05}

* Phagocytic index: Fi=log No—log N: (van Furth; 1973)
No; number of viable bacteria in the supernatant at the start
Nt; number of viable bacteria in the supernatant at time (t) (min.)
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86.3% 2 ASdA e AAA TR & 1.5~1.84
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HASIR e 43R ANA Tl HEG £ A7

el w2e A5 % ATAPR(E 2 F2)9) i
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@ F-AERFRNA AL £ A7 =] uwl
gt A Ete dte
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29l 4 Ry uhe} o] A Fol RAHGAV AT &
A& A4A 29 v &L 308 33% 2 hETel
ste] ERo(p<0.05). =9 ¥Wae dxEd F
o5t Aelsk g (p>0.05). HASLEYe = AT
H AYA ZS AlFE s kge = 3 BAHe
ek,
Al b7 el wel 7Y wste 4xEd 1~ T
Sote AYAEZFE d2TFrd 90874 47 @
&%—g -r»} 12041 = fAehgdch. dbde] 5~97]
< A A v Fobste dA4E FolA 1208
= E-‘.:Tfin’r EobA 23%¢) 2 o).
1074 o) 4Tl &3te AdAtye dzFid @
£ dAE ot zE v AlEzN A 308 45%
2 A3 e Apasel wz FAd gasq
1208 & 17%e 23

Aoz Az T4 L= Y2 Fe v sty
Gt e A4S F A ERREe o3y Fsiol
# T AAAez dlzead wAEA AFE A7
22 E 23l

ér—{irlo-‘l
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AEFTES S A8 X F Addze v
oA FL U Exs A xydEo g (Mims, 1964;
Pearsall, 1970; Stuart, 1975) o] A 29¢ 7158 @738
7 815t B AAAZE AH ] G A
o] ol &3 $hivh (Pearsall, 1970), o] 4235 =z}
go] A7l 3%l glycogen(Suter, 1952), mineral oil
(Cohn, et al, 1968), new-born calf serum{van Furth,
et al, 1968), thioglycollate broth (Stuart, 1973),
sodium casinate(Simmons, et al, 1973) 5& F3&=
Axzt g ATAE] 3t AwHe] He g
ool E AFEAC] 4 A4z 28 EdE
Ade] HdlAE 24 9 &b bk Suter(1952)
2 Stuart(1973) & ol Ed 9T dFu1Sy Atz A
P o AAZ oA e GEuL] FEEHE
AL ANAEY w4 A AEAH ZanE olF
EF Ao
2 AgdA A4 fluid thioglycollate medium{0. 3
/)" upg A BT e FQ1eE Fo] 724 Thute]l 70%4 =
o AAAMES Ex & dole HAAENE A HeYe
o oWl o] A4 ELE Hirsch(1970)7F 7143 e 9}
FAbstel, FRARA LA A 4H ez 25am
FALEE AzAde A3 Qe A xrh ggkeh
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FAE 72A 7 de] BN AXA 2] LExst bR
E¢%Ed van Furth(1970)7F F33tgdEe] HAd 9
Fa Fr B g ol 59 Astz A= ed B4
2 i F2 fat= 31%34 (Chemotaxis) 2 Unke-
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ER o] Al A &5t A5} plasminogen activator &
Fuldte A A dH"He) gl A Ze

E5 thioglycollate A= AN L& A 29to]
G BAlgEAs Agme TS le-F4AL O
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A4 zuet 4A 2%t 542 A4 (Bianco, et
al, 1975), horse-radish peroxidase & #-8-(pinocy-
tosis) o] Z7txof  ¢lov (Edelson, et al, 1975),
antiviral activity(Morhan, et al, 1977)-& iebdl & %
AN 29 A5l wWart 9y xzs el ¥
nucleotidase® & (Edelson, et al, 1976) 2@ lysozyme
A48 (Gordon et al, 1974) o]+ ¥ &7 gt 4t
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AFR A4 ze dxTel v} S aurenss Hit
e 57k o 159 A= FohE A & 8 (pinocy-
tosis)®] F7te AAlxe AL FLAe A5
o 9% Astz A=A

=% B APdAE 44 %83 (new-born  calf
serum) tAlel A SFHEH L ol A B FAE T
484 7k AN A 28 X7 sbY ot 55%el E3t
vl elue] AT Az e = Cohn(1965)
¢] A143-%8 3 (new-born calf serum)e 2 AT A4
Azl A& vteh Aol A XA vesicle FJo 4
Ba FR Ad 2 sk
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o2 AFF whgad A SN R FEE 484
7t wkel o 50%0] HeteiA B A9 A} AL
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1965), +¥3, @484y Y APz AYLEY
ol gurEde] e 3 F3L fuddA(pine-
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acid phosphatase, f-glucuronidase, lysozyme % &4
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o o Zukgo] futE Aoz A= =G B A
ol 4@ dAFEFe] AT ARHAEE S,
aurensy AT E o] dz2FH FAEA ey
o ol AL AL U B AT Y A TFEH
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%
T

=

)

F& FA X Aoz A4 2t Az
g9 Fizt dzTrad f& 948 Fied oA
£ | z=F ¥} lysosomal activity?} @88 el 9
stol FrbE ol Az T el Aol Ao A
g3, AlzdiTe A $4E o4& Uiez
FTdckA & 439 YPeEe AWT 5 dAvth

wita] AAE BARS F-dld fluid thioglycollate
medium-& wh$& B A A A 25t Staphylococcus au-
reus el 414 ATE FUAESF AFE £ W
BALEAL rhe AN 2 AEgel A A%
A ge ez AE At

& B

A #e fluid thioglycollate mediume] v} | A 8 A
(fetal calf serum)e 2 A vp Az 3
29 @asls] 98, fluid thioglycollate medium
(0.3%)% 2mld, d439Y & 0.5mly w2 mhfs
Hale FAG £ Az 7247 4 4842 el AFHF
'.‘3}73-/}}2@41] 29} Staphylocceus aureus(Wood 46)E R
o) vjakalel AFF R AT T TR ALALFY
WEE 308, 60%, 90% 2 120E 7ol AAH AFTIE
o Wz &A%d g e A2E 23H.

1. fluid thioglycollate mediume 2 AIure 24
A S, aurenss] AY AFALE 60%7A AZT
of izl 1.5Mel g et 2 ol F FelF e} molH
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2. 7 kAt deid dagsdd oz A3y A
HA £ S, aureuse] Wl AFAFE d2ES §o
T Aolzt e =R AFL AR ANAx
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—ABSTRACT—

Influences of Non-specific Stimulation on the
Phagocytic Activities of Macrophages

Chang-Yong Cha, Scung-Hoon Lece
Department of Microbiolegy, College of Medicine,

Seoul National University.

Various studies using the peritoneal macrophages
of experimental animals have been reported to increa-
se the population of the peritoneal macrophages by
intraperitoneal injection of non-specific stimulants
such as glycogen, mineral oil, newhorn calf scrum,
thioglycollate broth, sodium casinate, etc. Recent re-
ports suggested that many functional differences were
expected beween the normal resident macrephages and
the macophages induced with nen-specific stimulation,

However, there were few reports concerning the
phagocytic activities of such stimulated macrophages
on the living particles such as bacteria. An experi-
ment was performed to understand the infleences of
thioglycollate broth and fetal calf ECIUmM 25 non-spe-
cific siimulants on the phagocytic activities of the
mousc peritoneal macrophages.

Mice of DDO srain were divided into two groups
which were injected intraperitoneally with 2.0ml of
fluid thioglycollate medjum and 0.5ml of fetal calf
serum, respectively., The peritoneal exudate cells were
collected 72 hours after the injection of fluid thiogly-

collate medium and 48 hours after the injection of fetal

calf serum. The collected cells were pooled, suspend-
ed in the cell maintenance medium, and mixed with
the suspension of Staphylococcus aureus(Wood-46) at
4°C. to make the bacteria-cell suspension. The bacteria-
cell suspensions were incubated at 37°C. for 30min.,
60min., 90min., and 120min., and each suspension
was centrifuged (110g, for 5min.) after incubation.
The viable becterial units were counted from the
supernatants. The percentages of the viable bacterial
units and the phagocytic indices at each incubation
time were determined to express the degree of pha-
gocytosis. At the same time, from the stained sedi-
ments, the ratios of the macrophages associated with
bacteria to the total ones and the distribution of the
macrophages laden with bacteria by the bacterial

number were also checked.

The results obtained in this cxperiments .were
summerized as follows;

1. The phagocytic indices of the thioglycollate sti-
mulated macrophages were 1.5 times higher than
those of the unstimulated ones until 60 minutes’ in-
cubation, but thereafter, were not significantly diff-
erent between them. The thioglycollate stimulated
macrophages were associated with S. aurews 1.5~1.8
times more than the unstimulated ones, and the num-
bers of the hacteria within or attached to the thio-
glycollate stimulated macrophages were also remarka-
bly greater than in case of the unstimulated ones
during incubation.

2. No significant differences in the phagocytic in-
dices, the ratios of the macrophages associated with
bacteria, and the numbers of bacteria within or atta-
ched to the macrophages were observed between the
fetal calf serum stimulated macrophages and the unsg-
timulated ones during incubation.

It, therefore, was concluded that the phagocytosis
of Staphylococcus aurens by the mouse peritoneal ma-
crophage was considerably enhanced with the treat-
ment of fluid thioglycollate medium, whereas it was

not altered with the treatment of fetal calf serum.
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