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The mutation rates of the relapsed case for rpoB (including
both mutation folP1 and rpoB) were 13.6% (3/22) in this study
(Table 2A). Mutation frequencies of the rpoB gene are also low in
other reports. Regarding other areas in Southeast Asia, no cases
of RFP-resistance have been detected in the Philippines, 1.9%
(1/54) in Myanmar, and 3.3% (4/121) in Indonesia [10]. However,
in Japan, the RFP-resistant rate is very high. The long-term use
of drugs outside the standard MDT regimen in Japanese
leprosy cases might have been instrumental in promoting this
RFP-resistance.

There were two patterns we have speculated to be the cause of
multi-drug resistance. First, spontaneous and under-dosage of RFP
prescribed to patients receiving long-term dapsone therapy.
Presenting dapsone-resistant M. leprae infection was noted.
Second, spontaneous and under-dosage of either dapsone, RFP,
or quinolone prescribed as monotherapy together with wrong
combination of MDT.

Our study indicated high rates of drug resistance, especially,
dapsone or RFP in patients amongst the relapse cases, when
compared to the newly detected cases in Japan. Moreover, we have
to do laboratory tests, include drug-resistant mutation test, and
apply multi-drug resistance cases to administration of minocycline
(MINO) or clarithromycin (CAM) instead of resistant drugs in
Japan. Therefore, we suggest the importance of confirming the
drug-resistant status of each leprosy patients through laboratory
tests, such as drug-resistant mutation test. When encountering
multi-drug resistant cases, the administration of MINO or CAM is
most ideal. :
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Letter to the Editor

Tyrosinase-related protein1 in mouse melanocytes at early
embryonic stage

The key enzymes of the melanogenic pathway, encoded by the
tyrosinase gene family, are tyrosinase, tyrosinase-related protein 1
(Tyrp1l), and dopachrome tautomerase (Dct). Tyrosinase is the
critical and rate-limiting melanogenic enzyme and is common to
the pheomelanogenic and eumelanogenic pathways. The two
other melanogenic enzymes, Tyrpl and Dct, are active in the
eumelanogenic pathway. The functions of Dct have been deter-
mined, but the biological role of Tyrp1 remains unclear. Micro-
phthalmia-associated transcription factor (Mitf) is also considered
to be a key transcription factor that regulates the expression of
most melanogenic proteins.

Skin melanocytes are derived from neural crest (NC) cells that
migrate into the dermis and epidermis during embryogenesis [1].
The primary culture method for melanocytes derived from the
neural tube, in vitro primary culture of NC cells, has been reported
in mice [2]. We previously performed the in vitro primary culture
method derived from neural tube in mice embryos to investigate

melanoblasts in the early stage [3-5]. In the present study, we
investigate the role of Tyrp1 independent of Mitf during the mouse
embryonic stage using an in vitro primary culture method of
wild-type and Mitf™-¢* mutant mice.

C57BL/6 mice obtained from Japan SLC Co. Ltd. (Hamamatsu,
Japan) were used at 9.5 days post-coitum and were mated in our
laboratory. Mitf mutant embryos homozygous for the Mitfm-¥
(eye-less white) allele that encodes a non-functional protein
(background strain Naw) were used [6]. Homozygous mutant
embryos were obtained by mating homozygous parents. Timed
pregnancies were obtained by checking mating plugs, and the
morning a plug was detected was defined as embryonic day 0.5.
All mice were kept in a temperature- and humidity-controlled
environment with a 12-h light-dark cycle in the Institute for
Animal Research of St. Marianna University. This study was
approved by the Animal Care and Use Committee of St. Marianna
University, School of Medicine.

NC cell cultures were established as described by Ito and
Takeuchi [2]. Trunk regions posterior to forelimb buds were
dissected from embryonic day 9.5 embryos using tungsten
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Collaboration between Korea and Japan for basic research on leprosy
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New case detection in Japan has been markedly decreased and same trends have been also shown in
Korea. Despite of unfavorable circumstances, research activities are still continuing and we have the
accumulation of knowledge on leprosy both in Japan and Korea. '

Following basic studies for leprosy on going in Japan were reviewed. 1. Analysis of drug resistance
mechanism and its application for clinical samples. 2. Establishment of early diagnostic technique. 3.
Clarification of mechanisms of neuropathy. 4. Analysis of in vivo growth mechanisms of Mycobacterium
leprae. 5. Molecular epidemiology of leprosy. 6. Searching for new anti leprosy drugs. 7. Developing
vaccine. 8. /n vitro cultivation. Other subjects as follows was proposed as prospective studies. 1.
Mechanisms of relapse. 2. Establishing diagnostic tool of reaction and preventive measures. 3. Clarification
of immunological mechanisms of anergy in LL case.

The possibility of future collaboration between Korea and Japan to solve remaining problems in the

clinical field was discussed and a course of action for collaboration was deliberated.
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1 ) Enhanced global strategy for further reducing the
disease burden due to leprosy (plan period: 2011-
2015). New Delhi,World Health Organization,
Regional Office for South-East Asia, 2009 (SEA-
GLP-2009.3). (Also available from http://www.
searo.who.int/LinkFiles/GLP_SEA-GLP-2009_3.pdf)

2) Reports from the European Region were not
available.
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Table 1. Registered prevalence of leprosy and number of new cases detected in 130 countries or territories, by

WHO region, 2010 and end of first quarter 2011

No. of cases registered (prevalence/

No. of new cases detected (new-case detection

WHO region 10 000 population), first quarter of 2011 rate/100 000 population), 2010
African 27111 (0.38) 25 345 (3.53)
Americas 33953 (0.38) 37740 (4.25)
South-East Asia 113 750 (0.64) 156 254 (8.77)
Eastern Mediterranean 9046 (0.17) 4080 (0.67)
Western Pacific 8386 (0.05) 5055 (0.28)
Total 192 246 (0.34) 228 474 (3.93)
* Reports from the European Region were not available.
Table 2. Trends in the detection of new cases of leprosy, by WHO region, 2004-2010
No. of new cases detected

WHO region®

2004 2005 2006 2007 2008 2009 2010
African 46 918 45179 34 480 34 468 29814 28935 25 345
Americas 52 662 41952 47612 42135 41 891 40 474 37740
South-East Asia 298 603 201 635 174118 171576 167 505 166 115 156 254
Eastern Mediterranean 3392 3133 3261 4091 3938 4029 4080
Western Pacific 6216 7137 6190 5 863 5 859 5243 5 055
Total 407 791 299 036 265 661 258 133 249 007 244 796 228 474
2 Reports from the European Region were not available.
3 World population prospects: the 2006 revision, Vol. 1. Comprehensive tables. New

York, United Nations, 2007:578-586.

“ This report includes cases from both Sudan and South Sudan because the data were
submitted before the separation took place.
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Table 3. Trends in the detection of leprosy in 17 countries reporting=1000 new cases during 2010, and number of
new cases detected annually since 2004

No. of new cases detected

Country
2004 2005 2006 2007 2008 2009 2010
Angola 2109 1877 1078 1269 1184 937 1076
Bangladesh 8242 7882 6280 5357 5249 5239 3848
Brazil 49384 38410 44 436 39125 38914 37610 34894
China 1499 1658 1506 1526 1614 1597 1324
Democratic Republic of the Congo 1781 10369 8257 8820 6114 5062 5049
India 260 063 169 709 139252 137 685 134184 133717 126 800
Ethiopia 4787 4698 4092 4187 4170 4417 4430
Indonesia 16 549 19695 17 682 17723 17 441 17 260 17012
Madagascar 3710 2709 1536 1644 1763 1572 1520
Mozambique 4266 5371 3637 2510 1313 1191 1207
Myanmar 3748 357 372 3637 3365 3147 2936
Nepal 6958 6150 4235 4436° 4708 4394 3118
Nigeria 5276 5024 3544 4665 4899 4219 3913
Philippines 2254 3130 2517 2514 2373 1795 2041
Sri Lanka 1995 1924 1993 2024 1979 1875 2027
Sudan 722 720 884 1706 1901¢ 2 100° 23940
United Republic of Tanzania 5190 4237 3450 3105 3276 2654 2349
Total (%) 388533 287 134 248 100 241933 234 447 228 786 215938
(95) (96) (93) (99) (99) (93) (95)

Global Total 407 791 299 036 265 661 258 133 249 007 244 796 228 474

2 New cases detected from mid-November 2009 to mid-November 2010.
b The number of cases for 2007-2010 inciudes data from southern Sudan.

Table 4. Profile of newly detected cases reported by countries with 2100 new cases, by countries with highest and
lowest proportions, and WHO region, 2010

% cases of multibacillary % of females among new % of children among new % of new leprosy cases

WHO region* leprosy among new cases cases of leprosy cases of leprosy with grade-2 disabilities
African Democratic Republic of the Mali, 20.11; Niger, 1.34; Cameroon, 4.89;

Congo, 61.72; Kenya, 99.21  Burkina Faso, 48.44 Liberia, 17.43 Madagascar, 21.64
Americas Brazil, 40.88; Argentina, 24.86; Argentina, 0.85; Bolivia, 3.23;

Cuba, 83.06 Dominican Republic, 46.53 Dominican Republic, 16.67 Paraguay, 13.01
South-East Asia Bangladesh, 42.33; Myanmar, 33.24; Bangladesh, 5.46; Nepal, 2.82;

_ indonesia, 80.96 Sri Lanka, 44.35 Indonesia, 11.20 Thailand, 14.81

Eastern Mediterranean Yemen, 61.95; Egypt, 35.74; Pakistan, 6.06; Yemen, 7.37;

Egypt, 88.38 Sudan, 42.94 Yemen, 18.29 Sudan, 22.81
Western Pacific Kiribati, 29.67; Marshall Islands, 13.64; China, 2.95; Marshall Islands, 0;

Philippines, 93.92 Kiribati, 45.60 Marshall Islands, 44.55 China, 22.51

2 Reports from the European Region were not available.
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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, 2005-2010

Year*
WHO region®
2005 2006 2007 2008 2009 2010

African 4562 (0.62) 3244 (0.46) 3570 (0.51) 3458(0.51) 3146 (0.41) 2 685 (0.40)
Americas 2107 (0.25) 2302 (0.27) 3431(0.42) 2512(0.29) 2645 (0.30) 2423(0.27)
South-East Asia 6209 (0.37) 5791 (0.35) 6332 (0.37) 6891 (0.39) 7286 (0.41) 6912 (0.39)
Eastern Mediterranean 335 (0.07) 384 (0.08) 466 (0.10) 687 (0.14) 608 (0.11) 729 (0.12)
Western Pacific 673 (0.04) 671 (0.04) 604 (0.03) 592 (0.03) 635 (0.04) 526 (0.03)
Total 13 886 (0.25) 12392 (0.23) 14 403 (0.26) 14 140 (0.25) 14 320 (0.25) 13 275 (0.23)

2 Reports from the European Region were not available.
b Values are numbers (rate/100 000 population).

Table 6. Number of relapsed cases of leprosy worldwide, 2004-2010

Year : No. of countries reporting No. of relapsed cases of leprosy
2004 40 2439

2005 4 2783

2006 41 2270

2007 43 2 466

2008 49 2985

2009 122 3120

2010 117 2113
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Table 7. Global leprosy profile, by WHO region and country or territory, end of first quarter 2011. (Blank cells indicate
that no data were available)

Registered No. of No. of No. of No.of No.ofnew No.of Cure rate (%)
WHO region and country prevalence® new cases new cases females new cases caseswith relapses
or territory® detected  of MB ameong among grade-2  (2010)
(2010) leprosy new cases children disabilities
PB* MB®
African
Algeria 1 0 0 0 0 0 0
Angola 1154 1076 905 96 0
Benin 180 227 170 101 14 45 0
Botswana 4 4 4 0 0 0 0
Burkina Faso 319 320 283 155 25 66 6
Burundi 550 546 494 0 0 0 0
Cameroon 484 532 403 172 74 26 3
Cape Verde 4 4 3 1 0 0 0
Central African Republic 235 174 126 69 21 30 0
Chad 509 389 31 86 21 48 0
Comoros NR NR NR NR NR NR NR
Congo NR NR NR NR NR NR NR
Cate d'lvoire NR NR NR NR NR NR NR
Democratic Republic of the Congo 4593 5049 3116 2324 543 549 2
Equatorial Guinea 25 27 19 8 1 0 2
Eritrea 156 " 5 1 0 5 4
Ethiopia 5303 4430 3922 1308 331 378 357
Gabon 42 40 33 18 1 17 0
Gambia 42 42 37 15 5 4 0
Ghana ' NR NR NR NR NR NR NR
Guinea - 458 549 389
Guinea-Bissau NR NR NR NR NR NR NR
Kenya 130 126 125 57 6 26 16
Lesotho 4 7 3 3 1 4 0
Liberia 495 482 357 178 84 0
Madagascar 1689 1520 1272 393 161 329 8
Malawi 632 321 270 140 8 48 6
Mali 373 363 258 73 18 18 0
Mauritania NR NR NR NR NR NR NR
Mauritius 3 3 0 0 0
Mozambique 1129 1207 879 511 46 154 0 92 87
Namibia 42 42 34 25 0 10 0
Niger 39 447 34 193 6 47 0
Nigeria 4531 3913 3443 1530 366 490 88
Reunion NR NR NR NR NR NR NR
Rwanda 48 36 21 25 6 8 1"
Sao Tome and Principe 0 0
Senegal NR NR NR NR NR NR NR
Seychelles 2 1 1 1 0 0 0
Sierra Leone 321 382 237 170 42 32 4
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
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United Republic of Tanzania 21 2349 1899 893 155 280 49

Togo NR NR NR NR NR NR NR

Uganda 460 342 279 117 30 63 4

Western Sahara NR NR NR NR NR NR NR

Zambia 676 374 280

Zimbabwe 10 10 9 4 1 8 1

Total 27 111 25 345 19 928 8571 2 062 2 685 561

Americas

Anguilla NR NR NR NR NR NR NR

Antigua and Barbuda NR NR NR NR NR NR NR

Aruba NR NR NR NR NR NR NR

Argentina 633 354 285 88 3 27 24 100 74
Bahamas NR NR NR NR NR NR NR

Barbados NR NR NR NR NR NR NR

Belize 0 0 0 0 0 0 0

Bermuda NR NR NR NR NR NR NR

British Virgin Islands NR NR NR NR NR NR NR

Bolivia ( Plurinational State of) 40 124 58 47 7 4 0 52f 86f
Brazil 29761 34 894 14 263 15513 2 461 2241 85 80
Canada NR NR NR NR NR NR NR

Cayman Islands NR NR NR NR NR NR NR

Chile 0 0 0 0 0 0 0

Colombia 558 295 198 92 9 27 55

Costa Rica 46 7 6 3 0 0 13

Cuba 282 248 206 13 7 15 7 100¢ 96
Dominica 0 0 0 0 0 0 0

Dominican Republic 3 144 86 67 24 1 3 53 23
Ecuador 246 134 61 59 4 5 10

El Salvador 8 1 1 1 0 0 0 100
Falkland Islands NR NR NR NR NR NR NR

French Guiana NR NR NR NR NR NR NR

Greenland NR NR NR NR NR NR NR

Grenada NR NR NR NR NR NR NR

Guadeloupe NR NR NR NR NR NR NR

Guatemala 10 3 3 1 0 0

Guyana 63 26 23 9 2 1 100

Haiti 26 26 17 0 13 0 0

Honduras 3 2 1 2 0 0 0

Jamaica NR NR NR NR NR NR NR

Martinique NR NR NR NR NR NR NR

Mexico 478 21 160 69 4 12 24 95 94
Montserrat NR NR NR NR NR NR NR

Netherland Antilles NR NR NR NR NR NR NR

Nicaragua NR NR NR NR NR NR NR

Panama 20

Paraguay 357 392 310 144 13 51 1" 75¢

Peru 42 13 1" 1 0 1 1 100¢
Puerto Rico NR NR NR NR NR NR NR

Saint Kitts and Nevis 1 1 1 0 0 0

Saint Lucia 6 4 3 2 0 0 0 100 83
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Saint-Pierre and Miquelon NR NR NR NR NR NR NR

Saint Vincent and the Grenadines NR NR NR NR NR NR NR

Suriname 36 28 20 10 4 0 0 82 76
Trinidad and Tobago 46 17 9 9 3 0 2 91 94¢
Turks and Caicos Island NR NR NR NR NR NR NR

United States of America 169 105 53 6 0

United States Virgin Islands NR NR NR NR NR NR NR

Uruguay 16 n 10 7 0 1 1 100'

Venezuela (Bolivarian Republic of) 954 636 457 170 39 27 19

Total 33953 37 740 16 294 16 460 2599 2423 179

South-East Asia

Bangladesh 3142 3848 1629 1556 210 462 18 97 95

~ Bhutan 32 14 12 2 0 0 0

Democratic People’s Republic of Korea NR NR NR NR NR NR NR

India 83 041 126 800 61603 45 896 12 463 3927 907 95 90
Indonesia 19785 17012 13734 6598 1906 1822 147 90 85
Maldives 3 7 4 3 0 0 0

Myanmar 2569 2936 2046 976 161 400 31 96 95
Nepal 2331 3118 1578 1252 250 88 18 96 94
Sri Lanka 2075 2027 959 899 201 147 10

Thailand 694 405 267 159 26 60 9 84 89¢
Timor 78 87 58 57 8 6 0

Total 113750 156 254 81 890 57 398 15 225 6912 1140

Eastern Mediterranean

Afghanistan 51 51 35 22 3 1 0 16 36
Bahrain 1 3 2 1 0 0 0

Djibouti 12 1 1 0 0 0 0

Egypt 734 680 601 243 52 55 5 87 88
Iran 62 46 42 9 1 22 7 100 72
Iraq 0 0 0 0 0 0 0

Jordan 0 0 0 0 0 0 0

Kuwait 21 9 7 0 2 0

Lebanon 6 0 0 0 0 0 1

Libyan Arab Jamahiriya 7 5 1 0 0 0 50 66
Morocco 38 40 3 13 1 0 0 100 95
Oman 2 2 2 2 0 0 1 100 100
Pakistan 793 396 333 157 24 66 15 97 95
Qatar 35 35 12 2 0 0 78 100
Saudi Arabia 4 5 3 2 0 0 0 100

Somalia 274 47 28 19 1 1 28 30
Sudan 6623 2394 1983 1028 196 546 40 96 86
Syria 1 1 1 0 1 1

Tunisia 2 2 2 0 0 [} 0

United Arab Emirates 10

West Bank and Gaza Strip 0 0 0 0 0 0 0

Yemen 400 339 210 130 62 25 95 90
Total 9 046 4080 3300 1618 358 729 74

Western Pacific

American Samoa 6 0 0 0 0 0 0

Australia 9 7 2 1 2 2

Brunei 3 3 3 1 0 0 1
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Cambodia
China

China, Hong Kong Special Administra-
tive Region

China, Macao Special Administrative
Region

Commonweaith of the Northern
Mariana Islands

Cook Islands
French Polynesia
Fiji

Guam
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Lao People's Democratic Republic
Malaysia

Marshall island
Mongolia
Micronesia (Federated States of)
Nauru

New Caledonia
New Zealand

Niue

Palau

Papua New Guinea
Philippines
Republic of Korea
Samoa

Singapore
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34
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68

100

52
75
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100

MB, multibacillary leprosy; PB, paucibacillary leprosy; NR, no report available.
Reports from the European Region were not available.

-

-

Prevalence at the end of first quarter 2011,
Cure rate for 2009 cases.
Cure rate for 2008 cases.
Cure rate for 2007 cases.
Cure rate for 2010 cases.
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Present leprosy situation in the world in 2011

Shuichi MORI * ", Sumana BARUA?, Koichi SUZUKI", Norihisa ISHII"
and Rie Roselyne YOTSU?

1)Leprosy Research Center, National Institute of Infectious Diseases, Tokyo
2)Global Leprosy Programme, WHO-Regional Office for South East Asia, New Delhi, India
3)Department of Dermatology, National Center for Global Health and Medicine, Tokyo

[Received / Accepted: 24 Nov. 2011]
Key words : elimination, grade-2 disability, leprosy, new cases, WHO

The epidemiological situation of leprosy is reported by the health division of each country to WHO.
The reported data is collected by WHO and is immediately run on the Weekly Epidemiological Record.
On this latest edition, data from the beginning of 2010 was reported. The Enhanced global strategy for
further reducing the disease burden due to leprosy (plan period: 2011-2015) emphasizes reducing grade-2
disabilities among new cases. The burden of leprosy continues to decline globally as a result of sustained
efforts carried out by national leprosy programmes along with continued support from both national and
international partners. Improving the management of complications through the development of an effective
referral service and increased community awareness about the disease will ensure that cases present for

diagnosis at an early stage and will help reduce the disease burden further.
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