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Interaction between Mycobacterium fortuitum and Macrophages from

the mouse peritoneal exudate
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lactalbumin hydrolysate & 10% A= T/ &9
< S & mEAA F HEY CMFLS e
b, & 7ol 1029 dA R 2L bovine scrum
+ AAT A4S WAL ASE G FRad=
Marcus(1963) % A5 (1970)9] Fikel wet 4.4% Na
HCOs ¥ e.2 CCF, CWF, ¥ CMF9) pH= 7.2~7.3
o7 WAEsted EHAT%Y .

2. W

A& REEE ERAR bfsEsd  REEEA
Mycobacterium fortuitume 37°Cel Al 7283 Dubos
serum brothel 4] BHBELAZ & 150062 2087 <
ARAAAD F ERES ez 3L mike 4=
A e CMFE 28 A AF el 220Ge 1027 14
ARAAA LBEEES B% 59t Fenner(19
513, #5971 F (19729 Fikel wab
LOx107/ml= A ol 2] Fsgete] fEskel Ms] = 5.9~
6.0xX105/mlA =2 =4 CMF2 343 WEHES
AstAch o] WEERS FaMis 949345 % 110
Gell A= ARl GHf=EA =2 LESf 292
FES = BEE

3. MERERHA % M

A 2 van Furth(1973), Chang et al.(1976) % Shin
et al.(1976) 9] Fighol sl af w}-& 2 9] fhkre & ¥ s
# it (peritoneal exudate cell) & HHsl gl <+ van
Furth et al. (1973) 9 Stuart(1973)9] JiEo] whe} ub
29 ARE 29 vl 25 9% Chang et al. (1976)
2 Shin et al.(1976)¢] #H % multperforated, 18-gau-
ged FAMES fEste] fhel 3mlA &9 CCFE jEA
B ot 2fuls-S A A 2—35 B massagedtoiet. b
A multiperforated, 18~gauged FAtvetio] HiE 10ml
FA7 2 BRER-S REE =6 9 10~120k 9 bt
$29 BEERE & FEC07 68 AAd g
siliconized 4] §} 3t (van Furth et al., 1973; Chang et al.,
1976; Shin et al., 1976)<] = 9k},

ol FA MY M-S 110GE 537 947 AAA
ERE#EES 2 AHELE CWFR 23 A4 94434
gte] ARt wix=ten A8 fiE Mol ¥
54 ¢ CMFe] A7z o —RE #3899
TurkiE# o 2 HfFtee] hemocytometer2 KBS I
withe]l miE 1073 == 4] CMFz 28 sl o}

4. E—MKR ES Y BE

MBIt RS BaRTd —3e 10%
bovine serumeo| ¥HIEE S = B RS miE
of A1l A k=& el van Furth (1973)7} Abatg
ol MpE : MRSl MeEse] Al 1:le] AL Hg
Rastdet. o5 BHEE o E7157 59 9%
Aol A sl A SE #el  cover-slipo] So] 93
siliconized® Leighton tubee] <F 2mld Sikdte] =
B ommel ot FHel FiTtEE A Ee Fx 37°C X P
ol A &g HEMfo 2 4°CH 57175 9
Fagel oz gAY B FRlSer @Y ®
@ Aol gl CMFel IS Badx 4o #He o
A 37°Cell A Fhod et SEEREE =k 304, 604,
905 9 1205 wbct LeightonE o2 e cover-slip®
APz 2ol der Gt MW IR HKS 110G
o Rz S1AARAAD F ERENY LRSS kw
aH9] ot

Cover-slip& 473k mcthanol® 203L7F [EisE  #ol
Suter(1952) ¢} HE= *E’éﬂﬁi‘}c} carbolfuchsin g & 1
A 7bEel i e Ayl Ze] 32 acid-alcohol® B
A} 7] a2 Glemsalufs s
gt #Emy cover-ship-& slide-glasse] canda turpen-
tinee & Mgt #el oA oz AWE F23e 8
”}1?‘“%‘1 A 2004 8] AsbFT AlE Eotel v}
T AAFY S Az zdel ifkd (acid-fast
bacilli, AFB)& flepel 742 = TiefiBe RFe
LAk sbe] Ay TUI&JJ el Biet HiEAES TRT B
Al wAARS veiithe] WIMERES MR =
A8t o

&% Leightonff ] H—ELPINE-S A4AAA 47
¥+, EE#ES 0.5mlE HITSo] 4.5mle] LA o 420
1045 A1 <bdl A shgieh. o] BfEEl LIRS 0. 2ml pipette
4 f#RIEle] sovbean-casein digest agar plates] —¥%
A olm el g 37°CHE ATl T20ER B Fe
plateiifiol ¥R MBLE LTS wibaqd.

H B A &
Tl 7} Mycobacterium fortuitum-S- WMy JE¥E3}

oo

=, r‘ﬁ. F!I

rlr

JEO B

e 7 20570 Counterstaining 3}

__79,4




—BER - TAH BB M. fortuitum}e] KEE—

o MmBRsel fFEd ol o EEE uAsst
2 EEsy) £33 SRS Mycobacterium
fortuitum S FHFA A FpRd mERSE AHE
et WA R BERES) —ed lﬁ’f‘nﬂﬂﬁ & Fx B—H#M
Bowg Lol A ERpY HES BESYx od =
i (phagocytic index) & D;Etfbiﬁ}

1. E—#REBRANMe R

& Bl A = MR A Bl st Myco-
bacterium fortuitumo| IEHBH, FRIRALA o= BEg
Ml st mmasld A AE Bl ME
fr= Zhas e FE5 04 BEEE 110GE SR 4
ARAAA EfMist MEe sEdds. §F 443
AF ER, EHAR D EEe Rt ERMRe A
A Ere] FEHT BES REERd FESd %
MES Bl #ds lﬁ”ﬁﬂx %2 B2 E van
Furth et al. (1973)¢] A AtstyEeol BRIEMEA FHE
R L e E Y ] R%e_i Mg F 3
At

olglpe FHikom HET L [ :iel R T3
Z Epamns d4aAd & wEibmes fEke
12037 E3gss S99 A9 43 ddleh

28] v BBk A e Hiﬁﬁlf(q wast F

AMes HHET £EE 1. F KRk 3040
Ak migel TR Hel 1-t— FAg Rl T
‘ | e
4 — o
T —- B -

e sipenatant $f Fuowirize Ll Iusressics
% |
!
/ /
/a
/ ; B
& : E

1.0Xl’JE

[E
A
i
w
H
i
i
i
Q
]
"
1
W
9
>
u
s
&
o
a
o
Cl
o
&

Fig. 1. Phagocytosis of Mycobacterium fortuitum by
mouse peritoneal macrophages (means of five
experments).
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ol 4 el F5-d ol WA Bl vidd FAA
o7 HED ERE T2 S 29 (P value
<0.01). 3080 AURA=E AfHon EEKT A
Fdl R0 TR PEol iR Fel e 94
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=g O 60844 w skl o (P value<0.01). 120
el o] 2 A= R HEEE TAAH LR BT
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Table 1. Phagocytic index of Mycobacterium fortui-

tum by mouse peritoneal macrophages during
incubation period

Phagocytic index Bacterm_macrophage suspension
(Fo* without serum | with serum
Fo 0.0755 | 0. 1790
Fao 0.1075 0. 2529
Foo 0.2148 0. 3075
an 0.4282 i 0. 4698

*Phagocy tic mdex F.-Iog No—log Nl

N,: Number of viable bacteria in the supernatant at
the start

N.: Number of viable bacteria in the supernatant
at time t (min.)

Bi—HIHEE ¥Rl bovine serume] F-R=A 2 B
2. Fao, Fao, Foo 2@ Fiol &4 0.0755, 0.1075, 0.2148
9 0.4282% Mgl Hmstgled 604AA e &
BN Bkl A HZEE QKo St st el
o HBEEE A9 2 fRlor st KEel B
— ol bovine serume] FHEA FlAHE Foo,
Feo, Foo, 2 Figol Z47F 0.1790, 0.2529, 0.3075, il
0.46982 30¥7A F&5F S8 HWng 2elert Zd
Az anbd Hnt 101‘#7} 05Tl = 4 FEE
\ms 2. miEe A gt HgEEkd 0¥
AR = AL 2fpbl ke miske ERE niet A
s Aol Zolx 120%¢]E A9 HlS fAME 29
<},
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Fig. 2. Percentages of macrophages with AFB on
stained cover-slip in bacterial-cell suspension
at 37°C (mean of five experiments).
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siliconized=] A1 & cover-slipsl Pff3%s Erk i~}
S MR Mycobacterium fortuitum® o= A%
WM S 7T E Suter(1952)9] Hih-S BB Hifge
& fiste MEEE MR 1A= EMfEE &
A4 3 SRS BEEERErel A Bes s 289 B
M AR RTel W WA R Fandte] B 2 24 el et

Cover-slip¥- siliconized® Leightonfre] [E—HAl0E
s A KRS o S 2R cover-slipel 1
BE O ME 9 MY e @RS g &
A58, WEEHY BRES ¢ F ds 7T 8%
< FETA L

B—nE el bovine serum® FfotA 4o B
of = 304, 603, 904 B 120%e] A E Hclel
H& 609, 16%, 43% 9 45% 2 HEEEE 712 B
it HlgE v s 2gleh F 6080t A = gald]
#instel b e = FA 8 S 12080 = 459
of &3t el Lol bovine serum% 3H-F3F el M=
305, 605, 905 R 12051 #%& 10%, 302, 50%,
2 56%E HEHES 7 Bt BR e WEst
Bimstded 605 2 90574 FARA HWindost
2ol 47 St A A 56% FEa g o

WHBHS A2 g vy hEs S5 B
ol WA Bl e falmez AR 60E7A
HES 2REP value0.025) & 2ol MEMEY %71
peet o Fol F7b Ao Fopd A2 BEEG
2R (P value<{0.05) = L2t F714 AA7F 4ekel st
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Mycobac-
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Enciiine) fipe) BAERE EID 2 MY £ &
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£ A2 FED 27 s cj9g3e gRe 2]
NAE FAE HHE 297 o ol o] & HiEd B
AA MiEE FHE Hd M AAE A Hatd
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4 ERMmEl AN E BgFfiEd A 2] Ravinovitch
(197007} A Astg Feo] “nonimmunological phagocy-
tosis" & =83 = HF T A 5, Eagle(1955)¢] #
4 ERERsER nEe BRETFE AFIAS A
Tol MBS 2ot ge] maARedd F2HG &
ool A A4S SRE VMBS 1T Ewam
HEEAA =R 60873 & MEe 4% g W4T
Bl ol HEG 2L 2AdAE o B o BF
TRl 2ok iEEelA, e #5Eee A4
® RERE Az,

3 & BB AAY EeiEmes FHioedd n
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Table 2. Phagoceytic index and half-time of phagocy-
tosis (T1,2) of various bacteria by mouse peritoneal

macrophages in the medium containng serum (at
120 minutes)

Mycobac Staphy- P
terium (lococcus ISOt:.phy-s

fortui- laureus alb?]csc(uz)
'tum (1) @ nosa(2)

Phagocytic index

po 0.4698 0.4469 1.1248 1.1162
’{,},’igp)hag“y“’s‘s 71.4 | 80.75 |28.75 | 21.86
*T1a phagocytosxs-ﬂ%%)&x GO(mm )

(1) Data from author
(2) Data from Reference (van Furth, 1973.)

SHA7A AS (19710 WER stE  Hek#le
Mycobacterium fortuitumol 3 ub-2okio] Hs W
LSl = A8 EM@BS Mycobacterium fortuitum
ol HENE W HWEe 97 < 2o, B A4
Ao g MEST 1 Mycobacterium fortuitums] 1k
F AA9 FmEA HE R ofF 1T RiFeloh
stebAl F20] A A" HE(EES EWRMk] B My
cobacterium fortuitum®] WREE= Staphylococcus aureus
& sl P oBERERMARE fLez BEIgeH /4
T HRE e A4E F2 AU Mycobacterium
SERN (8 U S BE Hike B A
= odx A= Fesr 5 9 2 (Gordon, 1955; Well

Sfortuitum-&

et al., 1955; Kashner, 1957; Fregnan, 1961; Hartwig,
1962; Standford et al., 1969; Pattyn et al., 1974), =
Zof] Well et al.(1955) @ Kushner et al. (1957) 7} o} -
o] AE&ZIA FF(abscess) BRE AP E A=
2 A WY Woelise =¥k =9 Dross
et al.(1964) 7} AsBRE%e] 2T WEE ¥l X3 Beck
(1965)9] =]8% %, Corper et al.(1961)9] Mycobac-
terium fortuitume] 2§ TTH7 =EBA et BT
o] $14 Hand et al.(1970)8) #&s o] = 4g, s
7+, fflge, Stitch abcess% olx H Yot A &
e FIS BE fES 2 24 Mycobacterium fortuitum
R o] RURERST #iigel B3 kel AAR 4T3
A Hglck. Beo o) 2717 A Mycobacterium fortuitum
£ uhero WEEEESD vieid B head
rollinge] 1} multiple renal abscess (Kushner, 1957; Wil-
son, 1975) & o7 Attt Fl&o) Helgl e, PPD
AR RS 9oy granulomatous §f Ful4-& vtk
=2 (Wells, 1955; Kashner, 1957; Joklik et al.,
1972) Mycobacterium tuberculosis$} A4 AEE
ehilel e 355 K& Bl A vehd BRe g2
Mycobacterium fortuitumo] Ffe& ﬂﬁ@ﬁ}%“ﬂ o} %

Hel iﬂﬁ° 138 ¢+ 948 A 2k §F F A
A= 2 ~EWMisE  Mycobacterium fortuitum%
Staphylococcus aureuss} Hlof REEFEHEE Hdd
Mycobacterium fortuitum-% {7 By BEEA X
o #A5(1972)¢ KHEES HETH structE A
S2o] A 2ok 4A BRE o AF Hoez F
=9k e o)dl BN EREtl & 27
5o BES SR ddse de), #BXR qbex
of B BRAIE in vivolHES in vitrod ¥ & &
3 ERS Erdezd v BEE HEE £HE
o=zt Arsgdch

I

W E O Mycobacterium fortuitumo| vh$2 RRHE:
el BEE g &= ERMRS EFo= of
A8 e HERES in vitrod A el 7€ A 49
A A2 W59 Mycobacterium fortuitum>} v}
S fakel A BEF ERMARE Leighton®e] F &4
713 304, 604, 904 R 1207 A LT LBl B
B {iBEe it EnfiE] HENEE
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ABSTRACT

Interaction between Mycobacterium fortuitum
and Macrophages from the mouse peritoneal

exundate
Chang-Yong Cha and Seung-Hoon Lee

Department of Microbiology., College of Medicine,
Seoul National University

Numerous studies on the interactions between micro-
organisms and phagocytes have suggested that the
phagocytosis may be influenced by the nature of micro-
organisms, the metabelic states of the phagocytes and
the physico-chemical nature of environment, etc. Es-
pecially, it has been well known that the attachment
phase of phagocytosis may be enhanced by the immune
sera containing specific antibodies and complements.
But information is incomplete or missing on the mode
of action of nermal hemologous and heterolegous serum
mixed in the medium of in vitro experiments on
phagocytosis,

Therefore, an experiment was performed to under-
stand the influences of normal heterclogous serum on
the interaction beiween mouse macrophages and My-
cobacterium fortuitum which are pathogenic to mice, in
the medium with bovine serum as heterologous scrum
and as a control in the medium without serum com-
porents. Thus, normal mouse macrophages were collec-
ted from the peritoneal cavity, pooled, suspended in
the cell-maintenance medium, and mixed with supen-
sion of Mycobacterium fortuitum both in the medium
with serum and in the medium without serum. The
bacteria-macrophages suspensions in the Leighton tubes

with cover-slip were incubated at 37°C. for 120 minu-
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tes, and the ratio of macrophages containing AFB to
the total macrophages observed in the stained cover-
slip and viable bacterial counts in the supernatants
of the medium in this experimental condition were
checked at zero time(as a control), 30 min., 60 min.,
90 min., and 120 min. during incubation.

The results obtained in this experiment were sum-
marized as follows;

1. The rate of phagocytosis was more heightened
in the medium with serum than that in the medium
without serum, i.e. serum made an enhancing effect
on phagocytosis of Mycobacterium fortuitum by
mouse macrophages.

2. Until 60 minutes of incubation thc macrophages
in the medium with serum phagocytosed Mycobacterium
Sfortuitum twice morc rapidly than those in the
medium without serum, but no significant difference

in the rate of phagocytosis were found at 120
minutes.

3. The phagocytic index at 120 minutes in the me-
dium with serum amounted to 0.4698 when calcula-

ted from the viable bacterial counts checked, and

half-life of

pernalant was 71.4 minutes.

the wviable bacterial counts in the su-

4, After 90 minutes of incubation, more than 5025
of macrophages in the stained cover-slip {rom the
medium with serum contained AFB in the cyto-

plasm.
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