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SITUATION OF TUBERCULOSIS IN THE WORLD AND ROLE EXPECTED
TO JAPAN IN THE GLOBAL FIGHT AGAINST TUBERCULOSIS

Tadao SHIMAO *
(Received for publication August 17, 1989)

The whole world is divided into 3 groups by the magnitude of tuberculosis problem :
namely, developed countries in which tuberculosis is already a minor health problem and
continues to decline ; NIES and some oil-producing countries in which tuberculosis started
to decline significantly ; and most developing countries in which tuberculosis is still highly
prevalent and no or only a slow decline.

Number of new smear positive pulmonary tuberculosis in the whole world in a year is
estimated at about 4.5 million, and adding smear negative pulmonary tuberculosis and
extra—pulmonary tuberculosis, total number of new tuberculosis patients amounts to 9 to
10 million, and nearly 3 million persons die every year from tuberculosis, and 97% of these
cases occur in developing countries.

Failure of tuberculosis control in most developing countries could be explained by slow
economic development or financial crisis, which caused poor allocation of budget for health
including tuberculosis programme and slow development of primary health care. Activities
of tuberculosis supervisory teams are weak. Tuberculosis programmes succeeded in
developed countries could not be implemented easily in developing countries.

New obstacles to the rapid decline of tuberculosis are the epidemic of AIDS, movement
of population and lowering concern on tuberculosis problems, and tuberculosis will remain
as one of serious global health problems at least for coming several decades. Maintenance
of research and training facilities for tuberculosis is needed, however, they have been
disappearing in developed countries. Facilities in developing countries might have
difficulties to maintain unless financial and technical support is given from developed
countries.

Japan is the second biggest economic power in the world, and it is our duty to increase
ODA for developing countries. In the field of health, Dr. Nakajima started to work as the
director—general of WHO since 1988. We have to intensify our technical cooperation in

*From the Research Institute of Tuberculosis, JATA, 3-1-24, Matsuyama, Kiyose—shi,
Tokyo 204 Japan.
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health. As we succeeded to control tuberculosis in the past 40 years and still maintain
research and training facilities for tuberculosis, they should be used for the sake of
developing countries.
be intensified.

Multi—and bi—lateral cooperation in tuberculosis control should also

The author would like to urge members of the Japanese Society for Tuberculosis to talk
about the importance of tuberculosis problem and role expected to Japan in the global fight
against tuberculosis to people outside the society so as to have appropriate understanding
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on global tuberculosis problems.
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MURAMYL DIPEPTIDE DERIVATIVE AND ITS CLINICAL APPLICATION
Eiro TSUBURA *
(Received for publication September 1, 1989)

Muramyl dipeptide (MDP) and its synthetic derivatives which comes from the major
constituent of bacterial cell wall has variety biological activities as host defence
mechanisms.

One of the synthetic MDP derivatives, MDP—Lys (L 18), muroctasin has potent
biological activities with less adverse reactions among various MDP derivatives.

Muroctasin has proved to be safe to use clinically as the results of phase I clinical
study.

We attempted to evaluate its clinical usefulness and safety from the view point of
restorative activity in leukopenia that was induced by cancer chemotherapy in patients with
malignancies.

It is concluded that muroctasin is effective as well as useful on the restorative
activities against leukopenia in lung cancer patients after cancer chemotherapy, with the
optimal daily dosage of 200 g for six times by subcutaneous injections through phase II
and phase III clinical cooperative studies in Japan.

Supposed mode of action of muroctasin for granulocytosis may be the results of CSF
production due to stimulation of macrophage by muroctasin.

This first clinical success of restoration of leukopenia in patients with cancer receiving
cancer chemotherapy by MDP derivative, muroctasin, might be not only advantageous for
cancer chemotherapy and/or radiation therapy but also for preventing infections occuring in
compromised host due to neutropenia in cancer patients by means of cytotoxic cancer
chemotherapy or irradication.

Key words : Muramyl dipeptide, MDP, F—7—X: 45 3IVYRFFF, MDP, MDP-
MDP-Lys (L 18), Muroctasin, Neutropenia, Lys (L18), 4 v 2 ¥ v v, ks, Ao
Restoration of WBC, Cancer chemotherapy, [l18, @i, CSF

CSF

* From the Toneyama National Hospital, Toyonaka, Osaka 560 Japan.
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Table 1. Summary of the Results in Experimental Studies on Muroctasin

1. Stimulation of nonspecific resistance to
such as E.coli

2. Enhancement of adjuvant activities on
response

3. Induction of CSF from macrophage

infection in mice induced by microbes

the humoral and cellular immune

4. Increase of leukocyte on experimental murine leukopenia induced by cyclo-

phosphamide or irradiation
5. Augmentation of antitumor activity by

macrophage
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Fig. 4. Comparative time coure of WBC counts
in patient with lung cancer receiving cancer
chemotherapy between historical untreated group
(Control, n : 53) and MDP-Lys (L18), muroct-
asin treated group (Treated, n : 29).
10
Chemotherapy ‘
8 -
-~ sk
g
S~
)
X 4
|
B Muroctasin 200ug
2F @ Muroctasin 100ug
.@ Glutathione 200mg
1 1 1 1 Day
Before chemotherapy 4 7 13~14

Fig. 5. Time Course of WBC Count (mean+SE) in Phase Il controlled study

HMEREONEO#FEE T HE EHIE~DEEETS -
ThbE, Vv BRI dEEEA SN, FhEROZ
B, BINCL->TVWBIENHLMER 5/, TDTE
7Ny F A BRI L, muroctasin BlcAREICE L,
roERIIECTVWS (Fig. 6).

S5V & AM» S muroctasin DFRIMEREZILL
ks, 200ugBET65.1%, 100ug T65.3%, Ny
FAVEHT30.6%ThHy, HHESIZIEIAUTFEITL
126 DTdH -1 (Table 2)o

MDP F#Ekiz~< s v 7 » — VR, IL-1EENH

5O TCRIWER & LTHE, BRI OFR, WiEEMH
ZORYMRoOELD LAV, KRBV TD
muroctasin 55T 25.0, 15.1 %DFE#E, 15.4, 9.4
% DIEFHRRY % & 705 (Table 3), #5Hikick -
TOEFNLHEL 7, BERBRER S —BHICREES
», FEfticE TV ST, EeELERINT,

Muroctasin # 51 & 2 MR, 12 nadir i
12 - 72 QINERED 2 [EE & € T, REOTUEEALF5E
BTHHE CICERAREL L2 EIDPDETH B, C
DT ERDWTHEE L 7AER, 200 ug BF Tl 59.6 %D
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Neutrophil count Increase of neutrophil Ratio to neutrophil count
count from day 0 prior to chemotherapy
% 103/mm3 X 103/mm3 %
3r (p=0.004) (p=0.016) or  (p=0.001)
+ r -2}
+ -30|
2F 40
1 —so | #
A o
i | Muroctasin 0 | Muroctasin =70 I Muroctasin A
200 200 _gpn | 200
ugMuroc‘Lasin 45 Muroctasin 80 ugMuroctasin
100ug 100ug 100ng
o & Glutathione N Glutathione . JGlutathione
200 mg 200 mg 200 mg
Multiple comparison (Scheffé)
Fig. 6. Neutrophil Count on Day 7 (mean+SE)
Table 2. Efficacy Analysis
A : No Statistical
Drug Total | Excellent Good Fair change Aggravate testl)
M tasi 9 19 H; p =0.000
uroctasin 43 = = 10 5 Excellent +Good
200 ug 28 (65.1) x2: p=0.000
Muroctasin 4 28
49 _— 8 9
100 ng 32 (65.3)
Glutathione 19 15 12 51 )
200 mg 15 (30.6)

Percentage in parentheses Multiple comparison (Scheffé)
1) : H; Kruskal - Wallis test * K | Muroctasin 200 ug
xz; Chi—square test *% | Muroctasin 100 ug

Glutathione 200 mg
Table 3. Adverse Reactions
Muroctasin Muroctasin Glutathione

(200 pg) (100 zg) (200 mg)
Fever 13 (25. o)qghh(i'i{{k 8 (15. 1)‘;-;‘f
Reaction at injected site 8 (15. )% ™" 5(9.4) d’ ’
Anorexia 2(3.8)%° 1CLY
Lassitude 1(1.9° 1194
Blister 1C1L.D
Nausea 1(1.9%
Jaundice 1192
Eruption 1(1.9P
Weakness in inferior limb 1CLD°
Abnormal laboratory findings 5(9.6)%! 2(3.8)f 1C1.7D

a,bcd e f,ghi,j,k: identifies the same case.

()

%
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bOICTHEEMEDS H B L DHIENS B SN, 5 120F
FE 13 muroctasin #5100 & - TRYLE RIESEE MK
TT22ETHB, BEEZRLTLLOOFHERKDEIE
iR DD fe SN s F 4 VEED LT %E WS RIE
SREEICE U muroctasin 58 TI135.8%, 5. 7% &%
CEVERKES -7z, LhL, TOTERTHEHOE
RE2ETHHETH->T, ThOATIIHELIZL WV,
VNI LT HEIRE I L 2 EMSHFRMEHE I, Xt
BEED 30.6 %t L, muroctasin {858 TI360 % &
BT,

E -3

Freund (1942) OWFEICFE L T, BEBSOT Y 2
WY MERERARKOVICEHENTELEIATH %,

MEEAKYOEARLBLEL5 I VY RTFF
(MDP) BEYEROR/NBEATH S &1, Ellouz
A97)? /ha s (1975)° Itk > THO Mz s h, X5
i MDP o & EHFEA S, HEBREREOHEM, B
BhfEIRE D IEeR, TUAEAICTT 527V asNy MEHEE
BxORBIRIEFROS 2 EBIRA EHOSHITENS
R - T, ZOEKRIGHNOE BT >2H -7 L
ML, ERFNCERERICELBLES LD - 1,

MDP FHEADEEFRIGH AT 1 BHE, TERYE
OEFICHE-T, BRAET 2R BEESEFE, O
H W 3 compromised host T DEYHEH AL DX
O—B&ELTY, HERPIET N OBEICHW S
BTH-t, UL, HEICIIIOBEKFMIIRETSH
B0 —/, BUBEEHI S o 8 R s e o
NT, BYHHOFE R D ZIFHERMSEDT 5 2 &b
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BREDY 2 7 AFEENTVSE 0 FEEHRS
#% ORI @ nadir 2 5, B, EXREZE CEE
SHBIERBBEEHROFAE»S S, TV TIRRK
LBEE D L S bEREFELE LT, RETRELRTL
FRIEEZHVWTOL o CSFHOEE L ->TL
3, bhibhid, THoOWEERERICAEL T,
R b, BRISHE~NOERBE Lz L

D, TOLOERELMEIKEVEVZI LD,

MDP &% icBdd 2015213, FEEERES DR &
FHICBEFRLTWA, MDP OEBHEI, BATIRE
CILBNIDDOHBE VL, £ MDP FEMAED S bich -
Troyyyrid=y 2EOHYLEKNEER, <70
7r—VERBLTA vy —oAF v 1 A2ELEENL
T, »5VIdEECSFEAERTL, ThloBE:
RTIFPHREENS LRI EMNTFR-ONTED, Bic
marginal pool » & OIFRIREEICE L E SV, »
MHBMEBE MERNTOEL TV S LHEREN B, Th
LABKIET 3L, Fig. TolEL A9,

DUEEAIRS % 5 o CHMER, & ICFhERBDEE
TOEBREHIC >V TRIEHEINTVWEEIATHY,
RPFECOBEEREE 10 - TV B, FHERFDE WA
IBfIE L, 2 nadir 2 5 DEEZ WHICE 3D
WT, CSFHizD b DIz & 3 508BEWA, MDP HiE
KD X SITCSF 04 v Fa—4—0BRVH, FHRIEF
HERBDOIEE, BIRICL > TEBHBD, ThhsD
FEREEH OBRBICE W TIREICHS M s T T &
TH59, MDP FHFEAD Z & & immunomodulator
& CSF $ @ cytokines Ic kb LRF R i3, BHRIERDBE
H L HIESE B ESWTEBY, MENTH- T,

| MDP ~Lys (L18), muroctasin

I7EH

——»
“SpGE (Teell]
flbroblasl
Vl Cbl‘
Mﬂﬂﬂﬂﬂ
-% @@ monocyte/macrophage | T
Y }WBC‘[

@

Stem cell CFU-GM

}@m 1

Fig. 7. The Mode of Action of Granulocytepoiesis by

MDP-Lys (L18), Muroctasin
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FOFABERBEFIKEL TV EETH 5, BHINE LK
X\ & X213 immunomodulator 3E it wWE T
265550, HEPHED S A TIHFRERKREED L
NI THEF SN 3 o ETH B,

% 7o MDP FE A B OB 475 59, 1
IR DEEINRIF R DFERBEE LES ¥ S 2 AREME b &b
D, A% 0 EPEE TR EROREMIC MDP &%
HABENTH S EVHIERBMROBRFTEL D,

fifi s DAL R I & B AIMERBZD I T % muro-
ctasin © EEHEBRF O BIE T HZERIC S VT
59 58, AHD200ug & 100ug © 2 FHED 6 B
B Lm0 HRERENRE LTEBL, B39 &
FEom» S 1 H200ug BEMTHDEDFEREZT
W5,

MALERED, WRBREEY, By v @Y OBk
SRER S DI HURRIE R IO o [ilnskE 3
% muroctasin 51 & 3 FHERKOEESHREZ 0T
nicBVT b ZIFEROBENME, FRESEE SO TL
5o

F Fo i DAL R I & B AMBRED AR E LT
muroctasin @ 200 ug & 20 ug & O " EHERLEGAER
Z1T - 12 H 5P ORRIETE, 20 ug HSEHITILL 200
ug 58T, BCPREREG 16 HES WL 23HEBT
OEENRSFSHITBN TV BHEREZAL TV 5,

DI EOREERIIFLAE R 2445 L ¢, muroctasin (¥H
Tk ARMEMCBRES NS0, BEEERicl |
1E 200 g ##H 6 HREHEE LT, HIMER, &<k
hER DD, 478b 5 nadir 5 OREIE%EE L TR
A LR R OS2 R ER L 5 2FHE2HT 5
CERIHSHTDH %,

IR h AL B IR T S s n T %
TETHAHIH, OWFNIC LT ORIEEOMBIFRELE L
THEETH %,

7272 MDP ik & LTd, fEHBFLLTELS
na4vy—odFv 1 EEEISV-TH, FEL,
AR ORI, BT EVETEHTH 55, 0
FTODETA, THIKAREVEFRE» -7,

& L A muroctasin 2%, HEENT< /707 7 YD
Avs—ugxy10EEEGECIEE, 1 vy —of
* v 1 OEYEROZ D 5 AT, thoEMiEEDRK
B X BHEARNOHROGIAFRFTE B,

£ &

MEMERED XN TH B RTF K7 ) A VICHRT
%455 I VY7F N muramyl dipeptide (MDP) &
7 OLHOF R, BREAEMIEHERT, MDP &
koD 1 >TdH5 MDP Lysine (L 18), muroctasin
], FNOFEADLEITH - TEMERL SRS, BKR

o BB B1S

HHICAS> 26D TH BT D000, BLFEET
H U 3 EIMERED O [EEIEHE D 72 % DEERIGH %915 T
Kbt A OEKRBRE OB LL S, HEHAENRIC
muroctasin 200 .g/H, 6 BHRE FiE# S5 T, nadir
ORIEMREDH B EEHS,IT L, TOMEELT
13 muroctasin5ic k3= 07 7> — VK 1V
y —o A4+ v 1EEICLS CSF I & BIFHhEREEIMC &
BEfRENG, TOMBIIEEFRED EPS S, T
IFhBRIEDIC b & 9 < compromised host TOEET
Bip LT, SRERMECEHVIIETH S EEFEL 5,
FEbyic, APFFCHE—BEPIARFIE CHEHO
Mgk, WFZEEERE, MECBRLTVS, L<itsn
75V VIFEMOBKED A D Wik b ET AN
KEV, TTIRENOBAICFERBTHEERLET.)

X ik

1) Yamamura, Y., Kotani, S., Azuma, [. et al. :
“Immunomodulation by microbial products
and related synthetic compounds”, EXCER-
PTA MEDICA, 1982.

2) Ellouz, F. Adam, A., Ciorbaru, R. et al. :
Minimal structural requirements for adju-
vant activity of bacterial peptidoglycan
derivatives, Biochem Biophys Res Commun,
59 : 1317-1325, 1974.

3) Kotani, S., Watanabe, Y., Kinoshita, F. et
al. : Immunoadjuvant activities of synthetic
N-acetylmuramyl—peptides or—amino acids,
Biken J, 18 : 105—111, 1975.

4) Matsumoto, K., Otani, T., Une, T. et al. :
Stimulation of nonspecific resistance to infec-
tion induced by muramyl dipeptide analogs
substituted in the 7 —carboxyl group and
evaluation of N¢-muramyl dipeptide—N°®—
stearoyllysine, Infect Immun, 39 : 10291040,
1983.

5) “Muroctasin, A new muramyl dipeptide
derivative, MDP-Lys (L 18)”. Arzneim.—
Forsch/Drug Res. 38 (I) Nr. 7a, 1988.

6) Yamaguchi, F., Akasaki, M., Tsukada, W. :
Induction of colony-stimulating factor and
stimulation of stem cell proliferation by
injection of muroctasin. Arzneim.—Forsch.
38 (II) : 980—983. 1988.

7) Yamaguchi, F., Akahane, K., Takashi, T.
et al. : Production of colony-stimulating

factor from macrophages by muroctasin.

Arzneim.—Forsch. 38 (II) : 983—986, 1988.



1989 #£11 A

8)

9

10)

1D

12)

13)

14)

15)

16)

Tsubura, E., Nomura, T., Niitani, H. et
al. : Restorative activity of muroctasin on
leukopenia associated with anticancer treat-
ment. Arzneim.—Forsch./Drug Res. 38 (II)
Nr. 7a : 1070—1074, 1988.

S K, EREE SR . MERE OTUE
{bfiEIc £ 2 QIR I 2 0027 5 v v,
MDP-Lys (L 18) O [a]78 (€ #xh B —H Fik i &
B LR R —, 2 &b, 15 1 3095~3101,
1988.

SREIRES, CHAAE, Mgty : 2075 v
(MDP-Lys (L 18)) o [ I BRigi/D [8175 (2 1 5 SR
\2XF 9 5 5 A ML B — R R LA i e 1 T i) —,
Prog Med, 8:2427~2442, 1988.

BIEER, KIS, AiEEEw  BLERER O
RGBSR FI &34 muramyl dipeptide 3% &
& (MDP-Lys (L18), 202 %) D%,
Biotherapy, 2:967~972, 1988.

BEHIER, TE®BF, FIEE—# : MDP-Lys
(L18) DIFhIREEREMMIERIR, & LA, 16
: 219~224, 1989.

WH M, &% 5., BEK5LZ# : Muramyl-
dipeptide FEK (DI-T041) D HITHE « KB
AR & U Bk o AR 4 3
HEVE 25 LB BR, Biotherapy, 2: 1110~1119,
1988.

PR 3EER : Compromised host & 13 falhy, HAHH
BRAFHERE, 42 1 725~T729, 1987.

Brown, A. E. and Armstrong, D. eds. : In-
fectious complications of neoplasic disease.
Controversies in the management, York
Medical Books, 1985.

Klastersky, J.
patients, Ravan Press, 1982.

eds. : Infections in cancer

17

18)

19

20)

21)

22)

739

Brandt, S. J., Peters, W. P., Atwater, S. K.
et al. : Effect of recombinant human granu-
locyte—macrophage colony—stimulating fac-
tor on hematopoietic reconstitution after
high—dose chemotherapy and autologous
bone marrow transplantation, N Eng J Med,
318 : 869876, 1988.

RAB=, SH & MTASKEW  WREREERS
IZB T BEAFRIEROAMBKRDIEIC W 3
Muroctasin : MDP-Lys (L 18) (DJ-7041) @
HMREERHRIc> VT, BABREBFHCE (in
press), 1987.

Hiraoka, A., Masaoka, T., Satoh, K. et al. :
Hematological response to the new synthetic
muramyl dipeptide derivative muroctasin
after chemotherapy in patients with malig-
nant lymph. .. A randomized crossover
trial. Arzneim.—Forsch. 38 (1) : 1499-1501,
1988.

Okawa, T., Kikuchi, Y., Watarai, J. et al. :
Restorative effect of MDP-Lys (L18) on
leukopenia of cancer patient treated with
radiotherapy, Nippon Act Radiol, 48 (4) :
514522, 1988.

RABE, RIEE, Mgt : FEE OREHE
BERAIMBKBICH T 2 407 v v OiRESHER
—A v EBEE LB & A2 HERE I
MEEGASR—, BEOEER (in press), 1987.
HEEET, IR B BOESEEw Mo L
BIERAMRBAD T 240292y (MDP-
Lys (L18)) oRIERENR—LHE _EER
2 HBHKEB—, Prog Med, 9: 631~649,
1989.



