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A Brief Introduction

“A Profile of Genetic and Environmental Diseases in China” is the first book
describing common genetic and endemic diseases in China. Professor Wei Wang,
the Chief editor,is a Chinese geneticist and epidemiologist who has been long en-
gaged in the study of disciplines of both genetics and public health.

There are totally 13 chapters in the book. The first chapter is an introduc-
tion, which describes geographic characteristics, population size and growth,
population age structure, ethnicity, mortality patterns, fertility patterns, maternal
mortality, nuptiality , polygamy or monogamy,and migration. The other 12 chap-
ters are single gene disorders, chromosomal disorders,congenital disorders, psoria-
sis and eczema, essential epilepsy, behavioral and psychiatric disorders, cardiovas-
cular diseases,epidemiology and risk factors of common cancers, dietary deficiency
disorders, environmental toxicity disorders, combined deficiency-toxicity disor-
ders,and bioethical and legislative restrictions in China. A great strength is its
ability to introduce the knowledge of epidemic diseases, endemic diseases, etiologi-
cal factors, risk factors,and time distribution comprehensively and systematically.
The book contains the most current information available on familial genetic
diseases, endemic diseases, chronic diseases and bioethical and legislative restric-
tions in China.

The book can be used by medical students as a supplementary textbook. It is
also of great value as a reference for health professionals and physicians. Multiple
copies of this valuable book should also be on the shelves of all universities, medi-

cal schools and research establishments where these subjects are studied.



Foreword

Genetic disorders are commonly found in every community and endemic
diseases are restected in specific geographical areas in China. Traditionally recog-
nized hereditary disorders in the form of chromosomal, single gene and complex
medical diseases have a prevalence of about 20%-25%. If acquired genetic disor-
ders and somatic genetic disorders such as cancer are included, the prevalence is
even higher. Given the huge burden of genetic disorders on patients, families and
the community,it is essential to study their mechanisms and bring forth powerful
preventive measures. To effectively control the genetic disorders and endemic dis-
eases in China, the first priority is the systematic collection of basic data such as
prevalence of various disorders and endemic diseases, contributing factors, and
variations in expression among different ethnic groups and the general popula-
tion. However,until now there has been no Chinese books or scientific journals
addressing this issue.

This book collects those information mentioned above and discusses in detail,
the most commonly found multigene genetic disorders, single gene genetic disor-
ders and chromosomal genetic disorders among Chinese,and also the endemic dis-
eases in different parts of China. The choice of the disorders in this book was
based on published Chinese epidemiological data, The emphasis of this book is
focused on the disease prevalence, in different populations and regions home and
abroad,the trend of alterations of prevalence,and a brief introduction to the pres-
ent status of research and therapy available in China and in the world. Genetic
disorders and endemic diseases in minority groups in China, genetic studies in
isolated and semi-isolated communities of Chinese, and major influencing factors
are also discussed,

Though not an encyclopedia of genetic disorders and endemic diseases in Chi-
na, this book does contain some valuable information for doctors, researchers,
health workers and students.

Last but not least, I would like to thank my wife Hong Gao for her under-

* il e



e jv e A Profile of Genetic and Environmental Diseases in China

standing and enduring belief in me and my two sons, Yun Wang and Patrick

Wang, who are my inspiration and loves of my life,

Wei Wang,MD, PhD

1) Professor and Dean, School of Public Health and Family Medicine
Capital University of Medical;

2) Professor,Graduate School of the Chinese Academy of Sciences, Beijing,
P.R. China;

3) Adjunct Professor,Curtin University, Perth, Australia.



Acknowledgements

The editors are grateful to Professor Alan H. Bittles, Centre for Comparative
Genomics, Murdoch University, Australia; Professor Michael Patton,St, George’s
Hospital Medical School,L.ondon, UK; Professor Philip Avner, Institut Pasteur,
Paris, France; Dr. Ken McElreavey, Institute Pasteur, Paris, France; Professor
Ming-Chih Chou, Chung-Shan Medical University, Taiwan,China; Dr. Samuel S.
Chong, National University of Singapore, Singapore; Dr. Luis Barreiro, Universi-
ty of Chicago, USA,for their constructive advices.

Many thanks for the assistance of Ms. Suzanne Nelson for her professional
proof reading.

Authors wish to acknowledge the support of China Talent Fund, National
Natural Science Foundation of China (30771193), National High Technology
Research and Development Program-863 of China(2006AA 02Z434),Major State
Basic Research Program-973 of China (2005CB522804), Beijing Municipal Com-
mission of Education(NO:KZ200610025104) , Doctoral Program of Higher Educa-
tion of China (20050025002) and Beijing Municipal Commission of Science and
Technology Foundation(D0906005040391) for publication of the book.



Contents

A Brief Introduction

Foreword

Acknowledgements

CHAPTER 1 China and its peoples «+«++-+-«-ssseerrunmiserrnminrneriainiiniiainienae. (D
1.1 Chinese population demographics ............................................. e))
1.2 The Han and the ethnic minorities srr=rresrersrrarrrereenrnretenneeieeee. (-
1.3 Geographical charaCteriStics ssss+sereesesssssrnnnennenimniinuutnnreninssain. 5
1.4 Population size and growth ««eeereeremimmeimmmiie i (D
1.5 Population age SLIUCLUTE «=+sssereesserormimisioiennimieniaiesssinssannnns (8)
1.6 MIGration ««eeeeessesrrerereoiermiiuniiieiiimiaiertieses s aratnaee s (9)
1.7 Urbanization  +eseesesseeesseeseererrnaessnnerssssestsonstonssmenseneosnerneass (9)

1.8 Marriage PAtterns «+es=seeressrrrersereoertiutiettrorniai ittt aans (11)
1.9 Fertility patterns(including the One-Child-Family programme) :-:-- (12)
1. 10 Maternal mortality eeserrecrrreieeiiiiiiiiiiiiiiiiiiieee 12
1. 11 Mortality patterns «se«ssessesssssserseierresinminnieeriniiieiaens (13)
1. 12 CONClUSION  rrerreesrrrnsernrersuermuiermneesiieeitaenteretteneaeesraessiensnsnas (14)
REfEIEIICES +++veseerersrnsssrearanssseserarsssemmrussseesersosessarussaenarssesnnannsees (14)

CHAPTER 2 Single gene diSorders --::-----reesterreemcmsesimietiie. (15)
2.1 TRtrOdUCHION +e+rrresersererreneesntmnmemsirnsrmtecsaseseensesenrraernassasesnnees (15)
2.2 Amino acid (and/or other) disorders —sesrceereriereniieiiieiiiaie., (15
2.3 Hemoglobinopathies «-«««--+-+«+ssessemureiareramsonsenieieieriemieisiinneiaii.. (18)
2.4 The influence of nutritional factors on the expressions of genetic

QISOLAELS ++++eserrrrerenemernsureuseornrncasesrusinessnssssesunisasrnrnsensanrns (33)

2.5 CONCLUSION «+++tesersrsrerserarsrmirsetersessaimueirereressssscssessisessaieseses (38)
REfEIEnCes  ++eerrrersreasrarentensenttuetnmensiiernsmusiernsiseseeimieremseiasnentans (39)

CHAPTER 3  Chromosomal diSOrders ««c«teccesrerasestacasrrmnssansorsessssssnsans (43)
3.1 General OVEIVIEW ++eceseeresseersrimiurensisrismssissessissassorssnsassrnsaes (43)
3.2 Down Syndrome  sreesessesresssesnmnen e (43)
3.3 Symptoms and comorbidities «rssssssssserrerarerarrerieiriiriia——.. (45)
3.4 THIOlOGY ++ceteeeeerseusnnrnmnnmuuniiitiieneneietreeeeeertaeatetet e s (45)
3.5 TACLOLS +errresesssensmrrennseruimmorenrmsnsetsesssensemssaesuiemennemmamanenns (46)



* vili A Profile of Genetic and Environmental Diseases in China

3.6 Treatments and Prevention «+++et-sssrerssssesseerteraraiiiiesniarnieieans (50)
3.7 ConcluSion resereereeseetrtsrasiaietiteniiitiiisiseiioeieseisestsscsesssosascans (52)
R (52)
CHAPTER 4 Congenital disorders  -:::ecsceeeecoersiiiiiciiieiiiiiiiiiii... (56)
4.1  TNErOAUCLION  *-+vrtsetasrinenmencsssisenaracanernsneeareaernssmeraeaseasasernanans (56)
4.2 Congenital heart disease -++re=++tesserereseseerirernrasarenrarmrnisrerinerees (56)
4,3 Neural tube defects «roereestersrviemrmtitieiumiieieriieirarassisesirsmennses (57)
4.4 Oral and facial clefts  r--rcecersevemmreraseracrerrrererotsnrsersessieneanenans (58)
4.5 Case study:congenital deafness - +re=ereeseerrerarerasierniinnieinneniae (59)
4.6 CONCLUSION +rerereemrarteetneetrertrtseiseserucsaronsascnsassensnsrass teereverses (7D
RELOIEIEES v+ vetesttottentauetnesierontosessinsetsssssoneentatassssenannssnnsessennsnns (72)
CHAPTER 5 PSOriasis and €CZema ----+-ccscetorrerecarmutacaosssiararnassoarnserass (74)
5.1 Introduction serteseeesesrrerecarsanersonconns erehreresieecasiieseieetnsareianaes (74)
5.2 Epidemiology «+«esereeeueerentttuitiiiienin i (75)
5.3 Etiology and pathogenesis ««t--s+reserresseesrarimmrasrenieriiisenssieriens (75)
5.4 SYINPLOMS t++tsrsetasrsrearsrnrentansasiiemaetieisrsitesorastssssesenssssassssinss (78)
5.5 Treatments and Prevention ««t:trc-ssceeseiasrresrraarmiaaeniareisennnnen, (78)
5.6 JECZEIMA  +vrerrrererersrminieietintatetseoiarnnstsnecnssnesrasrsnorasessosnsenssns (80)
5.7 CONClUSION ++++rerrereessenreenrrntsincsississsiisessassosissntonnssrssssssoncennens (85)
REfErences  steeessestreinmmimititaiattaniateaaretueanraatearesateeecrarnsertsnsarsnsnses (86)
CHAPTER 6 Essential epilepsy ««--:tcscessrasesrarsecnsennarniinnseerorersenenanes (89)
6. 1  INErOQUCLION  +++verereeseontorteraiisssussorsissoneeseennenserarncsssesansnncenns (89)
6.2 SYMPLOILS ++vtreeecercerrensarmuneuatnnmiaruiesaeeenrorsesrrnetnsensrassnennss - (89)
6.3 Epidemiology «+rrerererrerrrriisiniiniiiiiiiinii, cevereeiarasiieans (90)
B.4 Etiology «recreeternsrrriiiieniiti e (90)
6.5 Treatment and Prevention «-«-+ecesssseessserrsiermnrersrnivierensennnnnans (92)
B. 6 CONCHISION -rrvrrerentrrenninimerisriarsirsesasntnerresnerncessrnsssssessennennen (93)
REfEIENCES  ++ovvrrerransintrareietieisstiettietontesstesmeenmeneeenerasessenssesasnennnn (93)
CHAPTER 7 Behavioral and psychiatric disorders ««++-ocovrerrvcnininnaniiai, (96)
7.1  General OVEIVIEW ««eeetesetereriumittesieencotetoncanaressssressesnisssioncennns (96)
7.2 Case study 1 cerseesetstionmonerimmenniiniee . reneeee e (98)
7.3 Case Study 2 -+ eserererserentinntiiii e et e e (104)
7.4 CONCLUSION  +++vrrerrrernrantarttsttinttenrsareiaresnerersssesteentnecsssionnenns (109)
References «rrretrrtertmiiiiiiiieiiiiiiititiisenrattesisenneeteeteesnasseonarocncasasns (109)
CHAPTER 8 Cardiovascular diSEase «--+--+-cereerrererrreerncesensrroransnrancanens (114)

8' 1 Overview ........................................................................ ( 1 14)



Contents o ix e

8.2 Case study: hypertension ................................................... (114
8.3 Epidemiology -----esreesreererrertrarrererneieiiieti s (115)
8.4 Cardiovascular disease as the primary cause of death and hypertension
the main simply treatable risk factor «-vorverrvesrineriiiii, (120)
8.5 EHOlOgY ++rtresssterteontrerteruonniietiiennitnntieeteinasereraiiaanesnens (123)
8.6 Treatments and Prevention «++etesseeeesesrermmmmmtmmmmiisiisnsisaaesens (129)
ReEfErences s+ seeseersertntarerentiimneiieteiirteiiieeieetiensinreriresssmnminearees (130)
CHAPTER 9 Epidemiology and risk factors of common cancers -::-=--:--«-+++ (135
0.1 BIeaASt CANCET +++t++eseteserenresraammarnsatamseranseresrsrasrsresrersessranesen (136)
9.2 Nasopharyngeal carcinoma  «-e=sreesssssrssressserrersneeresineneesinnssss (137)
9.3 LLUNE CANCEL ++revrressrennssessnuerrnuuiesunnesseasemrmussennsessansesacrinnssen (141
9,4 Stomach Cancer «sssssssssssserssrrsiraeiitiisieeiieiae i (143)
0.5  COlOPECLALl CANCET *+++++-rseersersrarnrnrnreanesnrasnesnserssnessnsantneecsensnns (145)
0. 6 LLIVET CANCET «++eeverrrernrncnenanstacnmnrmerasessarassarassenssssosernsaseenssns (147)
9.7 Case study; esophageal Cancer s+r+++eeeeesrereereereemrenmiesmisieesse. (149)
REFEIEIICES ++vovrrrtererunteentarotaseerncnensmesennsnesennerssnssesesssssaessanennnenes (159)
CHAPTER 10 Dietary deficiency diSOrders «+«--+---s«-+ereeerermmmmmemumnmreneens (166)
10,1  OVEIVIEW <+t eerreomeeertnrntntaenaemeransseneneesnmuensncncnsoeeeneenensnsnsns (166)
10. 2 Todine deficiency ««-eceeerrereremnmmmmniainnienriirierinisissneseaneerennes (167)
10.3  Symptoms seeeeseeessrercnsssermimmriitietiiereiteeascenitreniareaa.. (170)
10.4 Etiology «+rerereserreserseraisemmiimnriiiieeeneriatnseseniseesieernnnaneennns, (171
10,5 Pathogenesis «==+++csesstesnserumimermiireimiieiiinrecenneeeanneernnnaneannnn, (173)
10.6 Pathology of endemic goiter «««s+ssssssrrssisseriresiieiiiienieeesaenenns (176)
10. 7 Prevention and treatmments -««-ceeeseeseerescseasessseesesssnseernsnsnsesen (179)
10. 8  CONCIUSION #rrvrereenrerearsresmsressrmmacensesnssesessassscnsssserncnssnannnns (180)
10. 9 Keshan diSease «eeererressrronrarrrartorsuesnessnarsssenessneeresnesenneesns (180)
10, 10 Epidemiology «+«+-essseresstastemmmiierimiintreeeinieeeaneeaearrannnnns (181)
T 10,11 Pathology -++«+-eesseerrssmrruteermumriiinteeianeecnnsennaaernreerneesesnns (183)
10, 12 ETOlogy estevrersrrertnnsrammrmriisiieiiurnstscsenerererannssesessenseeses (185)
10. 13 PathOgenesis «terreeseessserenneeruntiertuiriesieeesennarsisneneannaesennnes (187)
10. 14 Clinical and laboratory investigations «=+ss«ssteessrerensrinenirennnnn. (189)
10. 15 DIagnosis +++te=reesressseruersnnieruiiesseecnuerneermnersiersnnnnnesinnnons (198)
10, 16  TTEALIMENE  +vvevesrtnrstsetaeaonaurnmeereanenrusneneenecasaenenroneasnrnsnse (205)
References «ecceermiiiimiiiiiiiiii i i i i it irrienennenennentesranan s (207)
CHAPTER 11 Environmental toXicity disorders «-+««sseecoeeerrmunmmiiersennenns (211)

11. 1 Endemic flUQTOSIS =++rrtrerranrersrorenransassannssnrsnnsonsessssnnennneennnn. 21D



A Profile of Genetic and Environmental Diseases in China

« x .
11. 2 Epidemiology «t«-steesesrrerersrsssisiinniuiirtiiietinietees s (212)
11. 3 Pathology ..................................................................... (217
11.4 Symptoms and STAGES  =+eerserrerrrmrnee et (218>
11.5 Clinical diagnosis and differential diagnosis «++tcesecesserneacacaneaes 227>
11. 6  PreVEnTiOn ««-+estsseetsessenssstasseinstnismstasessnesioresasrnsessiosseasane (231
11, 7 CONCIUSION +++srsrserrrrresenmmuiareireteiseitrneassssrnrenennessernerases (233)
11. 8 Endemic arsenic POISOMNING w:=srstereratsvassssseriotarssrarsrsiaisiranaes (233)
11.9  Epidemiology «++-++ssssessersrsrssrsersionimiiiiiiiimiminiiini., (234)
11.10  Etiology «-«-reeeseesrreresersereemmsnsentseriniiietitiir s (239
11,11 Pathology -+eseerersserssttremmemimiiiiietsttiinier s (239)
11. 12 Pathogenesis «+restessressrsreiiieimerieeiiieieee (242)
11.13 Clinical manifestations ««+-rveseessmienrmriii (243
11. 14 Clinical diagnosis and differential diagnosis = «=-erereesesrearaeannes (244)
11.15 Endemic arsenic poisoning prevention and treatment «--reereeeee (246)
REFEIEIICES +++#«teeeeetasnuasearatssnterseecansteensoenssssesessarsonsassiasssasasnseans (249)

CHAPTER 12 Combined deficiency-toxicity disorders ---«---veveeveceiareieaes (253)
12,1 Kashin-Beck DIiSease «++++«ssrresrasrserirortosssnsasssearessssrsensosaneans (253)
12.2  SYMPLOMS =+ t+tteeercnsannaaseetemmtmmuiaiaasteerernreaaarassarsnmnnnsnnnnns (255)
12.3 Geographical diStribution +«-«sesesesssrerrrerrrninisiesininiereiioraanaens (260)
12.4 Population prevalence «+++tsrresssssssrrermmmimsiiiiinieera (262)
12.5 Family OCCUITENCE «r«ereresesteereermsnnnuamnetrrermmsssnianarnaassrinsninnnns (262)
12.6  EtiOlogy «+revstermsserrrnseenraterunieteiearintrriaretrrriassranasarsaeenns (264)
12.7 Pathology +eeeeesssreereeesrssmetioiieriotiiiererniiesaeeratiiesasensaneneens (271)
12.8 PathOGenesis ««csstetetssssestmmnaanettuniieiteriuaaieteiineeeasiisaeeseans (273)
12.9 Prevention and treatmnent < e-essescesescesesrosesscnennmieersresvenneares (280)
12.10 Differential diagnosis +«s++rressrereesaserermaimnenieriiierieniiernia.. (284)
12,11  CONCIUSION  +vverrrermeeeentatuiaestaitamaencacntatasemanmmonsernmnsnrnnnns (285)
RETEIENEES =+ecerererenmnmnruenitnreciateaatetseeearurerneraeeanesnerenrentrrrenennans (286)

CHAPTER 13 Bioethical and legislative restrictions in China ««-«:+-s:veeveenne (292)
13.1 Family planning programs ««««eeseteseceeecrmmemmemmmmmmmrnsniiaiannnn. (292)
13.2 Eugenics laws and sex Selection «++r+s=seersererersmsrrisrerrarermrnsrenes (293)
13.3 Disabled people and moral protection in China  ++«sserrereereennnns (295)
13.4  Sex thiic «eeveeeeracererentirttmemrtaiinrarraerasasraterneasssennenennes (296)
13.5 Sexually transmitted diseases ---+:-eveerererrermeriiniiiiiiiii., (297)
13.6 Confucian ethics and the market economy  +eeeererereienniiniin (300)

References .............................................................................. (301)



CHAPTER ]-

China and its peoples

Xiao-feng Jiang » Wei Wang

1.1 Chinese population demographics

Compared to the rest of the world, Chinese population demographics are
heavily skewed to a progressively aging populations, China has 22. 9% of her
people under 15 years of age and 7. 09% over 65 years of age, with a particular
high proportion of aged females. In contrast,32. 3% of the worlds population is
less than 15 years of age and 6. 2% is more than 65 years of age (Table 1-1){!,

The proportion of the population over 65 years old varies little between dif-
ferent provinces, with the exception of regions with a smaller density,e. g. , Tibet,

Qinghai,and Xinjiangt®,

Table 1-1 Composition of population by age(years)

China’s rapidly aging population has already become a major problem
acknowledged by the authorities, requiring the creation of special policies inclu-

ding health care plans.

1.2 Tfle Han and the ethnic minorities

China is a country with 56 ethnic nations distributed in different areas, all of

41-
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which have their own lifestyles. As disease patterns are affected by both “nature”
(genetics) and “nurture” (environment) the study of population genetics in China
is unique in scale and complexity.

The Han people are the majority. The fifth national population census in
2000 showed that there were 1159. 4 million people of Han ethnic group,account-
ing for 91. 6% of the total population in China. Han people live in many different
areas in China, and their population is concentrated in the regions of the Yellow
River,the Yangtze River,Zhu River and Songliao Plain. The Han ethnic group is
an amalgamation of ancient Huaxia ethnic group with many other groups. The
name Han has been used since the Han Dynasty which started in 206BCE. The
most widely used spoken language is Mandarin; Despite having many spoken
languages and dialects, China has had the great advantage of having only one
written language, which has been a great force for unity and national identity since
the writing system was formalized by Li Si and its use mandated by the Emperor
Qin Shihuang in 220 BCE. Chinese characters are among the oldest characters in
the world. There are more than 40, 000 words, of which 5, 000-8, 000 are
frequently used. The main religions are Buddhism and Taoism. Staple foods are
rice and wheat, with vegetables, meat and bean products as secondary foods. Tea
and wine are traditional beverages. The marriage system is monogamy which is
protected by law.

The Zhuang ethnic group is China’s largest minority group. They mainly live
in Guangxi Zhuang Autonomous Region, Wenshan Zhuang and Miao Autonomous
State in Yunnan Province,and some of them have settled in Guangdong, Hunan,
Guizhou,and Sichuan, According to the fifth census in 2000, the Zhuang popula-
tion is 16,178, 811. Most of them speak Zhuang language. Rich Zhuang people
may be polygamous, while poor ones are usually monogamous. There is a strange
custom persisting to this day, where a bride will continue to live in her parental
home after marriage,for up to 3-5 years, the bride will return home to live in case
of major festivals and harvest season came to a temporary residence husband home
only moving in with her husband after having children.

The second most numerous minority is the Manchu who originated in North
East China and despite their lesser numbers, ruled China during the Qing Dynasty
from 1644 CE until the Republic of China was established under Sun Yat Sen in
1911 CE. For this reason, Manchu people are scattered almost all over China.
Most of them live in Liaoning Province, and the rest in the provinces like Jilin,

Hebei, Inner Monglia, Xinjiang, Gansu, Shandong and also live in some big cities,
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such as Beijing, Tianjin, Chengdu, Xi’an, Guangzhou, Yinchuan, etc. There are
many Manchu autonomous counties such as Youyan, Fengcheng, Xinbin,
Qinglong, Fengning, and several Manchu autonomous villages. According to the
fifth census in 2000, the total population of Manchu has reached 10,682,263, who
speak both Manchurian and Mandarin. They are monogamous. Although Manchu
people have their own unique classes and culture,they are almost the same as the
Han nationality now in living styles.

The Hui people are the most widely distributed minority group. The fifth
census in 2000 showed their population to be 9, 816, 802. Hui people mainly live
in Ningxia Hui Autonomous Region, and some live in Gansu, Qinghai, Henan,
Hebei, Shandong and Yunnan provinces. There are several significant local com-
munities of Hui people in China. They generally speak Mandarin,and because the
majority of Hui are Muslim, they are monogamous and have food taboos, avoiding
pork,animal blood and animals that die naturally.

The Lhoba ethnic minority group has the smallest population in China,
scattered in the southeast part of Tibet Autonomous Region such as Luoyu,
Chayu, Motuo, Milin, and Longzi counties. According to the fifth census in 2000,
the population of Lhoba is 2, 965. Lhoba people are generally monogamous, but
polygamy prevails in some rich tribes. Traditional marriage rules are still
observed, such as payment of dowry, and obligation of a man to marry his

deceased brothers widow. Information about other ethnic minorities is listed in
Table 1-2t4,

Table 1-2  Ethic groups’ population, generally used language and marriage system
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Nationality Populauon (2000) Language . Mam'aée systeﬁ ‘
Tibetan 5,416, 021 00 Tibetan Most monogamy.also polygamy
Bouyei  2,971,460. 00 Béugrei language, Chinese characters ~ Monogamy
Dong 2,960,298, 00 Dong language, Chinese characters - Monogamy 7
Yao 2,637,421. 00 Mandann, Zhuang langnage Most moaogamy
Korean ’ 1, 923; 842. 00 Korean language.Korean chaxacters Monogamy
Bai 1,858,063.00  Bai language, Chinese characters ~ Monogamy
Hani  1,439,673.00 ‘Hani language ~ Monogamy
Kazak 1,250,458. 00 . Kazak language Monogamy ‘
L1 1,247,814, 00 Li language Most monogamy
Dai 1,158,989.00  Dai language Most monogamy, Headman polygamy
She 709,592, 00 She language, now generally Most monogamy
: - Chiriesé characters A - .
Lisu 634,912, 00 . Lisu language ' ' Monogamy
Gelao 579, 357. 00 - Now generaliy Mandann Monogar_ny
Dongxiéng 513, 805. 00 Dongxlang language, now general— Monogamy
‘ ‘ ‘ ly Chinese characters . ’
Gaoshan 400, 000. 00 or s0  Now generally Chinese characters = Monogamy
Lahu 453,705, 00 Lahu language, Mandarin, Dai Monogamy
. ianguage : .
Shui 406, 902. 00 Shui language, now generally Menogmy
_ Chinese characters
Va 396, 610. 00 Va Ianéuége ' M(Snogéﬁxy .
Naxi  308,839.00 Naxi language Monogamy
Qiang 306,072, 00 Qlang language, now generally‘ Most monogamy
: o - ' Chinese characters i
Tu ML T language, now generally Most monogamy
. : .. « ~ Chinese characters .
M'ulami‘_ 207, 352. 00 ¢ Mibm laillgtmge‘, Maonan language. Most mgnb.gam&'
_, . ~ Shui language, Dong language L
Xibe ; 188,824. 00 .1 . Xxbe language ; Most monogamy _
Kirgiz o 160, 823. 00 . Knrgxz language most monogamy,some polygamy
Daur  132,394.00 . Daur language, now géneraILSI Monogamy "

Jiﬁspo;. »

132,143, 00

Jingpo language

. Chinese characters

Most mbnogarny,some polygamy



