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MODIFICATION OF THE DEVELOPMENT
OF EXPERIMENTAL MOUSE TUBERCULOSIS
BY ADMINISTRATION
OF A NON-IONIC DETERGENT TRITON WR-1339

Eiko KONDO*, Kenji SUZUKI and Koomi KANAI
(Received for publication August 19, 1983)

A non-ionic detergent of Triton WR-1339 (oxyethylated tert. octyl phenol polymer)
modified the course of experimental mouse tuberculous infection as to prolong their
survival time. Though it is not lytic to red blood cells and the lysosomes, this detergent
exert a subtle effect on the biomembrane as evidenced by cold-shock experiment of
haemolysis. This means that Triton WR-1339 has a strong affinity to the biomembrane,
if not lytic. Electron-microscopy demonstrated that BCG organisms ingested into
macrophages were within the phagosome which appeared to be filled with the detergent.
Discussion was made from these observations that the detergent may inhibit the interaction
between mycobacteria and the phagosomal membrane by intervening between them thus
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making the progress of infection delayed.
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* From the Department of Tuberculosis, National Institute of Health, 2-10-35, Kamiosaki,

Shinagawa-ku, Tokyo 141 Japan.
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FHEEMER] - Triton WR-1339 (Oxyethylated tert.
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fho 2 BECIZ 2 ors S B L THEE, 6 HFE, Lk
SEEEEEOCTNAD 1 BEEKERZ 025 m/ T
OEENES L 72, SHO0BEFE (%) FRLk
7 Tablel TH 5B, EL CIEA 4 o MHEDREEER
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Fig. 1. Triton-induced prolongation of survival days in the mice infected intravenously with 0.5mg of

M. bovis (Ravenel strain).

Note : Triton WR-1339 was administered intraperitoneally each time in an amount of 0.2m! of 1%
solution ; 9 doses in Group A and 13 doses in Group B during the indicated period.

Table 1.

Comparison of % 30 Days Survival among the

Groups of Mice Infected Intravenously with 11.6X10°
VU of H37Rv Tubercle Bacilli and with or without
Pretreatment by BCG or Non-Ionic Detergents

Treated with

% 30 days survival

None 0
BCG 1mg, 3 wks before infection 100
Tween 80* 10
Triton WR-1339* 90

* Injected ip with 0.25m/ of 1% solution daily for 6 successive
days starting from 3 weeks before infection.
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Fig. 2. Effect of Triton WR-1339 on the fate of H37RvR-KM in the lung and spleen of mice.

Table 2. Lytic Effect of Detergents on Lysosomal Fraction and Release of Acid Phosphatase

Activity

Concentration of Turbidity of lysosomal Detergent-released acid
detergent (%) suspension (OD 420 mu) phosphatase activity* at pH 4.1
Triton X-100

0.5 0.45 1.05

0.1 0.47 1.10

0.05 0.5 1.08

0.01 0.66 0.45
Sodium deoxycholate

0.5 0.14 1.05

0.1 0.25 1.00

0.05 0.34 1.05

0.01 0.58 0.09
Triton WR-1339

0.5 0.68 0

0.1 0.68 0

0.05 0.68 0

0.01 0.73 0
Tween 80

0.5 0.66 0

0.1 0.66 0

0.05 0.68 0

0.01 0.68 0
Control 0.75 0

(Without detergent)

Note . Lysosomal fraction was obtained from mouse liver.
* M p-nitrophenol liberated at 40 C for 60 min by 1 m/ supernatant from p-nitrophenyl
phosphate.
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kA EEmMZ, BI3TCIC5THEL T2 b 104
KL 720 TN HDREEDEL LIEE & > THRAE

(OD=530my) # BEL, BHESZ 72 LM% %2 H
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BHPE 2eZeln (TS) IS TN EMES D,
72l 7 OIS TETFRED L ) BWREROY
% % R THUC B LH T\ 5, Z0&I3 Armstrong
Y Hart” #¢ Triton WR-1339 /0 #58 4% ah Macrocy-
clon # W CEEEMIETAHAZ L D EIFT—EL T b,
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Triton (Z EROPICWM D AZNZLNDEE L LD,
Triton & #2522 1172 BCG #thkn U L Z2faH
LI LIEAR LN D, 29 L2l Sk mERD
FClIEdabNT\v, 50 EDRHIL Z & T,
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Fig. 3. Reduced resistance to cold shock hemolysis
by Triton WR-1339.
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TPV DBLLND T EITRIREN, DT Pl ¢
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Fig. 4. A macrophage in the peritoneal exudate of mice induced by injection with 2m/ of a 5% saline
solution of Triton WR-1339 in which BCG organisms were suspended in 10mg/m!. The macrophage is
smooth in the surface with few villi and the cytoplasm has many lipoidal droplets (LD) of moderate
denisity and electronlucent vacuoles (tritosomes : TS), probably filled with Triton WR-1339, in some of
which mycobacteria (MB) are located. The nucleus, mitochondria,emdoplasmic reticulm and cytoplasmic
inclusion bodies are typical of macrophages.

Fig.5. The longitudinal-and cross-sections of BCG organisms (MB) which are located within the
pahosome probably filled with Triton WR-1339 (TS). It appears that the detergent intervenes (small
arrows) between the mycobacterial cell and the phagosomal membrane.

Fig. 6. and 7. The corresponding situations in the macrophages induced only with BCG organisms. The
difference from those in Fig. 4 and 5 is that the phagosome containing mycobacteria (MB) is electron-
dense and the mycobacteria appear to be extruding from the phagosome accompanying the tightly-
contacting membrane. The bar in each figure shows 1y.
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Triton DREEHMR L~ 707 7= L~ULTRL
AL R ERD L FET, 72, Triton WR-1339
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B A F 4172 BCG £ L BEARDBATIC DWW TR 7 =
ldn T, BEORSICET AR, Mgt s o
BEORBEICIZEDMERIIFRA EA LN T - 12,
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WA IC o BE L 72 in vivo B 13 phagosome [CEHR T
LIRESCEEREE » HARE ICERICERELTEY,
BRICIEEMIICIZA Vw3 L 2T 20— )L 2 T I)ILH R
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HELTWD EFEZ bz, 25 DE%EITMgsE<
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R %h o 72hy, DT EIFIEA A o WEREHHER &
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LHAEL L D72 THAH ), THUTL > THEDEE
EGIET 22 213, 2N 6 DMHEEEAOKS 2 WL
HLHDZETH), LIk > TREDK L HEES
B LOHEZLLFHATE B, ZOERTIINERSE
ZHNTWiz L ) R HEI 0 RGBFEBLE Tld % <,
T L AR 2 —BERg A R & LT < T
RRHELERTRNETHHH, —F, AUFEAF M
DFEMIEWHITH % Tween 80 (ZIZBFMIRIFRIZ % <,
Triton WR-1339 (2B L T L HEEISHIC & - THUKME -
BRKMEDNT > 2% h 2 5 & BHHZHE T { BRI E
ERZRTEVIIO LA 5T, 22I2BWT LR
DHERE LI &3, BV ToMW e FEEIC L -
TOWITNDOAAICLESICET 2 2 LRI N T
%o

& B

2 7u7 P —U RN L T A A R E
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