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The Lymphocyte Dependent Bactericidal Assay of Human Monocyte
and Alveolar Macrophage for Mycobacteria

Seon Hee Cheon, M.D., You Hyun Lee, M.D., Jong Soo Lee, M.D.,
Ki Sun Bae, M.D., Sue Yeon Shin, M.D.,

Department of Internal medicine, Ewha Womans University, College of Medicine,
Seoul, Korea

Background : Though mononuclear phagocytes serve as the final effectors in killing intracellular
Mycobacterium tuberculosis, the bacilli readily survive in the intracellular environment of resting cells.
The mechanisms through which cellular activation results in the intracellular killing is unclear. In this
study, we sought to explore an in vitro model of a low-level infection of human mononuclear phagocytes
with MAC and HyRa and determine the extent of the lymphocyte dependent cytotoxicity of human
monocytes and alveolar macrophages.

Method ' The peripheral monocytes were prepared using the Ficoll gradient method from PPD positive
healthy people and tuberculosis patients. The alveolar macrophages were prepared from PPD positive
healthy people via a bronchoalveolar lavage, The human mononuclear phagocytes were infected at a
low infection rate (bacilliphagocyte 1:10) with MAC(Mycobacterium avium) and Mycobacterium
tuberculosis HyRa. Non-adherent cells(lymphocyte) were added at a 10:1 ratio. After 14, and 7 days
culture in 37°C, 5% CO2 incubator, the cells were harvested and inoculated in a TH10/0OADC agar
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plate for the CFU assay. The bacilli were calculated with the CFU/1x10° of the cells and
the cytotoxicity was expressed as the log killing ratio.

Results : The intracellular killing of MAC and HxRa within the monocyte was greater in patients with
tuberculosis compared to the PPD positive controls (p<0.05). Intracellular killing of MAC and HxRa
within the alveolar macrophage appeared to be greater than that within the monocytes of the PPD positive
controls. There was significant lymphocyte dependent inhibition of intracellular growth of the mycobacteria
within the monocytes in both the controls and tuberculosis patients and within the macrophages in the
controls(p<0.05). There was no specific difference in the virulence between the MAC and the HxRa.
Conclusion : This study is an in vitro model of a low-level infection with MAC and HxRa of human
mononuclear phagocytes. The intracellular cytotoxicity of the mycobacteria within the phagocytic cells
was significantly lymphocyte dependent. During the 7 days culture after the intracellular phagocytosis,
the actual confinement of the mycobacteria was observed within the monocytes of tuberculosis patients
and the alveolar macrophages of the controls as in the case of adding lymphocytes. (Tuberculosis and
Respiratory Diseases 2002, 53:5-16)
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Table 1. Initial phagocytosis of mycobacteria within peripheral monocyte and alveclar

macrophage(%)
Control Tuberculosis
Monocyte MAC 242194 26.1%£56
HxRA 207%101 120+46"
Macrophage MAC 138+58"
HxRa 11.3+36"
" P<0.001 compared to monocyte
“P<0.05 compared to control
MAC Hs7Ra
0.60 0.60
e 4
0.40 0.40
020 o~ (Ad) 020 | —e—Con(Ad)
—&—Con{Ad on
g 0 —Con+Nad 3 _g: —8—Con+Nad
g 0 * —A—Tho(Ad) g™ ~A—The(Ad)
~ -0.40 #4 |—8—TbcHNad 040 ~—@—Tbc+Nad
~0.60 -0.60
-0.80 * -0.80 |
~1.00 -1.00
Day Day

*p<0.05 comparing to control
*Ad(adherent cell);monocyte, Nad(non-adherent cell);

lymphocyte

Fig. 1. Intracellular killing of MAC within
human monocyte and effect of lympho
cyte in control and tuberculosis.

MACe] log 435+0.37, HxRa¥ log 4270400
2 ol 7 e,

MACH W B8 @59 logkRE 4
ZToA 1Y, 49 2 79 A 2tz 0421039,
021%029, 0511034 oAz, AHFNA 2z}
-063%042, -016%042, 0.12+0.388 Z &3 =}
B 77t gz Tol vste MACY a5
of Fe8A F7h0l UAp<005). Y7 A
7B MACOl i@ @79 logkRE: 34z
A 19, 49 % 79 A 27 -057+051,
-0.10+035, 0.14+031 oz A FA ztzg
-0.771£0.36, -056+0.33, -0.35+0.182 Y= A
M= AdBRe duT} fold e e

*Ad(adherent cell);monocyte, Nad(non-adherent cell);
lymphocyte

Fig. 2. Interacellular killing of HyRa within
human monocyte and effect of lym-
phocyte in control and tuverculosis.

F7he 2.3 tH(p<0.05, Fig. 1).

HyRaol Wi o33 @59 ogkRE A4
234 19, 44 2 79 A z+zk 0314041,
0191042, 058%£045 °o1x AYFA =2z
-059£051, 0031051, 0310462 23§ =}o)
G Az Bst]  HyRad Asl%
o] ¥71d 2%& RYd. =T H7A HyRa
of ¥ AT o logkRE FAWRTIA 1
4,49 2 74 A 247 -050+0.36, -0.28+051,
005%049 ol AMFA zZtzt -078+054,
-047%060, -0.17£0562 AYFA] wa 77}
FEso] F7ME AFgE BAoY EAH &9
4L A (Fig. 2).
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Fig. 3. Intracellular killing of MAC & HwxRa
within human macrophage and effect of
lymphocyte in healthy control.

| Control
B Tuberculosis|

*p<0.05 comparing to adherent cells without lym-
phocyte

Fig. 4. Effect of lymphocyte on killing of MAC
and HxRa within human monocyte.

Aol AFe Az GdAF J=ZFE
745 A4St ol oh(Fig. 1 & 2).

3. HE MM ZS AT dsls

AN zFAA HE JAAZ 1x10° F 27)
(A7 1) 287 ZA$E MACO] log 417+
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Ad-1D Ad-4D Ad-7D Nd-1D Nd-4D Nd-7D

Fig. 5. Killing effect of alveolar macrophage
comparing to monocyte in healthy
control.
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-0.28+039, -0.06+0.392 folstA 5ol F
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033, 0.09+£0.31, 047£0.25 ¢|ler Y=+E 3
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7+5 A vHp<0.06)(Fig. 3). Bz welA doiz
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A5 Aol T
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HAth. HyRa ¥8l%s =3 =7 A7 a
logkR 7} Addzzst 2dE #7194
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Fig. 6. Induction of TNF-e and 7 -IFN following infection with HxRa in control and

tuberculosis.

AARETY AE fAHE FE=TE H7L
st9l ¢ W] MAC# HyRa Z3lsx= #AE o4
AE g5 vae 7z AlogKR7b 194
-020, -0.18, 494 -015 -039, 744 -0.26,
-0522 fojshA ZHA S A THp<0.05).
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ztzh 195 -0.05. 0.04, 424 023, -0.19, 74
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e e Hlae  FriEle AFE EHAd
(p>0.05, Fig. 5).
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9 HS4 FFE WHOZ Fgo] w4 7t
250 9= Aoz YzhEn
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829 Tz vdTd YT TE Wile AL
AL £ F Atk waM FxZ s} AEy B
T e AASEE 22 dATE B4 A
79, MEW AAF S5 Ps) gmpo
qEHYL & = YUrh(Fig 1&2). dAFo 7
498 ST YL pole Hsgow oo
e ME-WAN "de = wRIgqE(ye
) HAE ST A5 o8 AUF 2AL
AAste] ZAE UM gREo] ¥EA Ha
Ae WA B oG 9z 7y =
ZAHE 5olH A (specific immunity)e PPD %
A AENES dodm ARG WE Aae
ZA B 2o A7 | gz oy
A AT e AEANUTE EYHoz 4 Xy

L

.

A
i

o]

2 F4E dAgn sy 2 sHos
= 0¥ 79 2979 wesE T-AxU
NK-H 2 g uEo] dguePY yyxm
A¥* perforin-vi A4 Asl5B5 08 AEy A
T AX Bog §3A49)x gomr Zyy
MEE dalle oz 233 Y B A7)
Mo 4 WzFe BEF PPD $4A2H Eo
HAe 72 o= AHgz B 5 9oy gF
A A2Y BE dxTo) HEdME WA
HE #4s5tHo e A Axy gy =
AL U F98A dAFe nogFg)

QA9 ZYZPo] WRE wTdy FYoz
FAHER 13Hog AAFL Polst: WY
MEE= A JAAZot B AT7oA B4 o
279 7183 AE AHAdN Aol HE o
HAZE ggos 287 A5 e drsgs
H BAddzee 2z 9819 A5 b
stol 493 7Y WYl N AnE 249 ogxz
HAS ¥ SAHE §9% Ao: gy
(Fig. 3). YA HE L) Y72 A}
SRS WoE GHTNG go] S A
T TH FAE Bo HE gz quy
YT BT YL E2HYL HARY
H(Fig. 5). £& F4 2L LAAL wjo
AL 7R A Z49 o S¥e AhAo
EHE QAT P2 Po| wjgs B
gt & Rem Tz g FgE B & g
Art.

Silverge] AFAME 11 ZFYEL o] &3l
DA AZH AAFe HA5L AFsPey)
HzRa, BCG % HzRv7} in vivo E248 A9}
2ol 5o g F49 o2 Yuws ngo
U 2 d7ME 293532 MACH HyRa Ut
= AR F #FF Alolo e =8 3
ol E Bolx &ch AA A pHHE= F=
7b =8ol ¥ FFolZE HyRvu clinical

1.
T

PN
T

A
T



— S. H. Cheon, et al —

isolate® AMg3 AFo] S WA biohazard
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