stimulated M. lgprae-infected DCs, through CD4" T cells’ help
produced increased amount of cytolytic effector molecules:
perforin and granzyme B. Adequate production of these cytolytic
proteins from CD8" T cells required direct contact with CD4* T
cells. Recently, there are studies that certain types of CD4" T cells
possess direct cytotoxic potential [25,37,38]. We observed a
portion of CD4"8" T cells (activated T cells), have the capacity to
produce cytotoxic granules. Bastian et al. demonstrated that native
M. tuberculosis heterogenous lipopeptides are potent immunogens
for primary human T cells, and those T cells were CD4" and
MHC class II restricted, challenging the current concepts that
cytotoxic T cells were restricted to CD8" T cell subset [25].
Another lytic molecule, present in cytotoxic granules of T cells, is
granulysin, which is reported to have direct anti-bacterial activity.
Reports have shown the ability of T cells to secrete granulysin at
the site of M. lgprae infection, which provides evidence that anti-
microbial activity of granule containing T cells is a mechanism of
host defense in leprosy [39,40]. We observed that LipoK
stimulated, M. leprae infected DCs, highly enhanced the production
of granulysin from CD8"* T cells. Unexpectedly, we observed that
the percentage of CD4" T cells producing granulysin was higher
than CD8" T cells. But, this fact was in lines with the earlier data,
which showed co-localization of granulysin and CD4" T cells in
tuberculoid leprosy lesions [39,40]. Thus, granulysin release by
LipoK-mediated activation process, may lead to a direct anti-
microbial effector pathway of host defense. These data demon-
strated that both CD4" T cells and CD8" T cells, contribute to the
induction of intracellular killing of M. lgprae. These speculations
were further supported by the fact that 50% of the phagocytosed
bacilli were killed when infected DCs stimulated with LipoK, were
co-cultured with T cells. This is the first observation of killing of M.
leprae in an ex vivo systemn using human DCs and T cells. To further
provide evidence of the effector mechanism at work during M.
leprae killing by CTL, the direct effect of granulysin on M. leprae
killing in vitro was analyzed. Results indicated that about 40% of M.
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leprae was killed by granulysin. Granulysin could probably lyse M.
lepraz by binding to the lipidic cell wall, through the same
mechanism by which M. tuberculosis is destroyed by granulysin.
Since, perforin is an essential molecule in the killing of intracellular
M. tuberculosis [16], similar operation may be involved in
intracellular M. lgprae killing since perforin was effectively
produced by T cells in our CTL culture system. On the other
hand, direct killing of mycobacteria by granzymes is not known.
But the viability of M. leprae was significantly lowered by granzyme
B. Since granzyme B is one of the serine proteases that can target
cytosolic and nuclear substrates to induce host cell death through
mitochondrial perturbation, it may be involved in destroying the
cell wall architecture of M. lgprae by still unknown mechanism
[41,42]. The contribution of the cytotoxic granules to killing of
bacteria remains to be of interest for further investigation.
Together, the results indicate that LipoK could contribute to
protective host response against leprosy and eventually kill the
bacteria, through the production of perforin, granulysin and
granzyme B in T cells.
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Our role in sentinel surveillance for drug resistance
in leprosy by global leprosy programme
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Sentinel surveillance for drug resistance in leprosy by global leprosy programme has launched in 2006.
Possible contribution of Japanese researchers to global leprosy control in the future were discussed on the

base of circumstances of the project and our assignment in the sueveillance.
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Leprosy in a chimpanzee
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Leprosy is suspected to develop after a long period of latency following infection with Mycobacterium
leprae (M. leprae) during infancy, but definitive proof has been lacking. We found a rare case of leprosy
in a chimpanzee (Pan troglodytes) born in West Africa (Sierra Leone) and brought to Japan around 2
years of age. At 31, the ape started exhibiting pathognomic signs of leprosy. Pathological diagnosis, skin
smear, serum anti-phenolic glycolipid-I (PGL-I) antibody, and by PCR analysis demonstrated lepromatous
leprosy. Single-nucleotide polymorphism (SNP) analysis verified the West African origin of the bacilli.

This occurrence suggests the possibility of leprosy being endemic among wild chimpanzees in West Africa,
potentially posing a zoonotic risk.
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! Global strategy for further reducing the leprosy burden and
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Asia, 2009.
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X% 2009 EOANOTF—% * BV,

Table 1% 141 DOE & #ilgh & e Nz 2009
FOWMFBICBI ZHHEN 2 REZHE 2010
EYHICBI2ERETH S, 2L LT 2009
FICROHENTHHERERIL 244,796 ATH D,
2010 FWEDOBEREEZLL 211,903 ATH > 7,

Table 2 1& 2003-2009 £ DR D WHO #iisk 5l r
HREEHEZERL TS, 2006-2009 FEICBIF 3 HE
BERD OB E X ZNLENCEENRDS L) 50
o TW5b,

Table 3 1% 2009 £EiC 1,000 AL EDFHHEEE
REEI N 16 hEICBIT2HEHERLTY

%, TN5O 16 AEIE 2009 FEDOH B EEL
D 93% & HH TV B, 2008 Ficid 1,000 ALLE
DFFEZEN 17 AEH SWE T NzA, 2009 4F
W7 > dTH 1,000 ABLF EGo ez hEM SR
NEniz,

Table 4 X FHREZFLHMNERM 100 AL EDOEZ
WHE LT, WHO I Z L DL EE NV & VK
#£7% (multibacillary: MB) O #E|&. B XU A,
W, B2HREEZFOHEDETNTNRE L RIK
DEALZRT, 77V A TIE, MBEEDE]
HEa'aD3270% 057 =7 D 94.27% X T
R&e 7 AU AHBTIE, TOESERIETD
34.75% W5 F 2 —/ND 81.82% £ T, MRT7IT

Table 1. Registered prevalence of leprosy and number of new cases detected in 141 countries or territories, by

WHO region, 2009 and end of first quarter 2010

WHO region® No. of cases registered and prevalence rate”, No. of new cases detected
first quarter 2010 and case-detection rate,” 2009

African 30 947 (0.40) 28 935 (3.75)
Americas 43 370 (0.49) 40 474 (4.58)
South-East Asia 120 456 (0.68) 166 115 (9.39)
Eastern Mediterranean 8 495 (0.15) 4029 (0.70)
Western Pacific 8 635 (0.05) 5243 (0.29)
Total 211 903 244 796
* No reports were received from the European Region.
® The prevalence rate is the number of cases/10 000 population.
¢ The case-detection rate is the number of cases/100 000 population.
Table 2. Trends in the detection of new cases of leprosy, by WHO region, 2003-2009
WHO region® No. of new cases detected

2003 2004 2005 2006 2007 2008 2009
African 47 006 46918 45179 34 480 34 468 29 814 28 935
Americas 52435 52 662 41952 47612 42 135 41 891 40 474
South-East Asia 405 147 298 603 201 635 174 118 171 576 167 505 166 115
Eastern Mediterranean 3940 3392 3133 3261 4091 3938 4029
Western Pacific 6190 6216 7137 6 190 5863 5859 5243
Total 514718 407 791 299 036 265 661 258 133 249 007 244 796

* No reports were received from the European Region.

* World population prospects: the 2006 revision, vol. 1. New
York, United Nations Department of Economics and Social
Affairs, Population Division, 2007:578-586.
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Table 3. Trends in the detection of leprosy in 16 countries reporting=1000 new cases during 2009, and number of
new cases detected annually since 2003

Country No. of new cases detected
2003 2004 2005 2006 2007 2008 2009

Bangladesh 8712 8242 7 882 6280 5357 5249 5239
Brazil 49 206 49 384 38410 44 436 39125 38914 37610
China 1 404 1499 1 658 1506 1526 1614 1597
Democratic Republic

of the Congo 7 165 11 781 10 369 8257 8 820 6114 5062
India 367 143 260 063 169 709 139252 137 685 134 184 133717
Ethiopia 5193 4787 4698 4092 4187 4170 4417
Indonesia 14 641 16 549 19 695 17 682 17723 17 441 17 260
Madagascar 5104 3710 2709 1536 1644 1763 1572
Mozambique 5907 4266 5371 3637 2510 1313 1191
Myanmar 3 808 3748 3571 3721 3637 3365 3147
Nepal 8 046 6958 6150 4235 4 436" 4708 4394*
Nigeria 4799 5276 5024 3544 4 665 4 899 4219
Philippines 2397 2254 3130 2517 2514 2373 1795
Sri Lanka 1925 1995 1924 1993 2024 1979 1875
Sudan 906 722 720 884 1706 1901° 2100°
United Republic of Tanzania 5 279 5190 4237 3450 3105 3276 2654
Total (%) 491 635(96) 386 424(95) 285257(95) 247 022(93) 240 664(93) 233 263(94) 227 849(93)
Global total 514718 407 791 299 036 265 661 258 133 249 007 244 796

? New cases detected from mid-November 2008 to mid-November 2009.
® Includes data from southern Sudan.

Table 4. Profile of newly detected cases reported by countries with =100 new cases, by WHO region, 2009

WHO region® % cases of multibacillary % of females among % of children among % of new leprosy cases
leprosy among new new cases of leprosy new cases of leprosy with grade-2 disabilities
cases®

African Comoros 32.70; Ethiopia 6.50; Niger 2.16; Liberia 1.45;
Kenya94.27 Central African Comoros 31.76 Burundi 20.71

Republic 59.11
Americas Bolivia (Plurinational Argentina 17.72; Argentina 0.60; Venezuela 6.0;
State of) 34.75; Brazil 44.84 Dominican Bolivia (Plurinational
Cuba 81.82 Republic 7.78 State of) 14.9
South-East Asia Bangladesh 42.89; Timor-Leste 33.13; Thailand 3.67; India 3.08;
Indonesia 82.43 Sri Lanka 43.52 Indonesia 12.0 Myanmar 14.9
Eastern Mediterranean Somalia 57.80; Somalia 22.94; Sudan 4.67; Egypt 6.00;
Egypt 88.00 Sudan 45.86 Yemen 16.50 Sudan 19.80

Western Pacific Micronesia 40.98; Lao People’s Democratic Lao People’s Democratic Malaysia 4.28;

Philippines 95.04 Republic 17.82; Republic 1.98; China 22.80

Papua New Guinea 40.69

Papua New Guinea 30.30

* No reports were received from the European Region.
® Countries with highest and lowest proportions in each region are shown.
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Table 5. Number of cases of leprosy (rate/100 000 population) with grade-2 disabilities detected among new cases,

by WHO region, 2004-2009

WHO region® Year®
2004 2005 2006 2007 2008 2009

African 4 549 (0.69) 4562 (0.62) 3244 (0.46) 3570 (0.51) 3458(0.51) 3 146 (0.41)
Americas 2 698 (0.33) 2 107 (0.25) 2302 (0.27) 3431 (0.42) 2512 (0.29) 2 645 (0.30)
South-East Asia 6995(0.43)  6209(037)  5791(035)  6332(0.37)  6891(039) 7286 (0.41)
Eastern Mediterranean 380 (0.09) 335 (0.07) 384 (0.08) 466 (0.10) 687 (0.14) 608 (0.11)
Western Pacific 754 (0.04) 673 (0.04)  671(0.04)  604(0.03)  592(0.03)  635(0.04)
Total 15376 (0.29) 13886 (0.25) 12392(0.23) 14403(0.26) 14 140(0.25) 14 320 (0.25)

* No reports were received from the European Region.
® Values are numbers (rate/100 000 population).

Table 6. Number of relapsed cases of leprosy worldwide, 2004-2009

Year No. of countries reporting No. of countries relapses
2004 40 2439
2005 44 2783
2006 41 2270
2007 43 2 466
2008 49 2985
2009 122 3120
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Table 7. Global leprosy situation, by WHO region and country or territory, end of first quarter 2010 (blank cells
indicate that no data were available)

Region and country or Registered No. of new No. of No. of No. of No. of No. of Cure rate (%)
territory® prevalence’ cases new cases of  females new cases new cases with relapses
detected MB among among grade-2 (2009)
(2009) leprosy new cases children disabilities PB* MB*
African
Algeria 0 0 0 0 0 0 0
Angola 1154 937 805 310 110 119 0
Benin 185 248 170 127 16 47 0
Botswana NR NR NR NR NR NR NR
Burkina Faso 359 412 343 14 65 12
Burundi 270 280 232 14 58
Cameroon 530 453 339 108 53 16 2
Cape Verde NR NR NR NR NR NR NR
Central African Republic 309 247 167 146 68 41 0
Chad 586 484 168 43 82
Comoros 179 318 104 119 101 6 3
Congo 366 45 114 66 12 9 0
Céte d’Ivoire 790 884 630 208 81 171 0
Democratic Republic of the Congo 4 348 5062 3001 2450 594 509
Equatorial Guinea 33 23 15 14 1 2 1
Eritrea ) NR NR NR NR NR NR NR
Ethiopia 4 859 4417 3909 287 302 408 312
Gabon 37 26 25 14 4 8 0
Gambia 34 34 27 9 6 2 0
Ghana 646 623 502 302 20 16 0
Guinea 535 636 435 48 63
Guinea-Bissau 79 75 41
Kenya 234 157 148 71 10 32 24
Lesotho 4 5 3 2 0 0 0
Liberia 1259 415 307 138 43 6 0
Madagascar 1711 1572 1256 412 152 251 0
Malawi 759 759
Mali 405 346 242 90 17 24 0
Mauritania 27 34 26 8 4 3 0
Mauritius NR NR NR NR NR NR NR
Mozambique 1102 1191 887 129
Namibia 4 4 2 3 0 1 0
Niger 457 555 389 12 86 1
Nigeria 5099 4219 3733 1772 409 494 36
Reunion NR NR NR NR NR NR NR
Rwanda 31 28 22 19 2 4 3
Sao Tome and Principe NR NR NR NR NR NR NR
Senegal 332 271 218 118 37 48 14
Seychelles NR NR NR NR NR NR NR
Sierra Leone 344 462 277 192 39 36 1
South Africa NR NR NR NR NR NR NR
Saint Helena NR NR NR NR NR NR NR
Swaziland NR NR NR NR NR NR NR
Togo 138 162 129 83 13 23 0
Uganda 410 346 275 177 29 67 0
United Republic of Tanzania 2614 2 654 2138 1068 260 292 45
Western Sahara NR NR NR NR NR NR NR
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