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Why sweet potato eaters in Papua New Guinea Highlands are muscular?
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(EX) :
The inconsistency between Papua New Guinea Highlanders’ protein-deficient diet and
their muscular physique is well known. Moreover, although their protein intake is
less than biological ly adequate, protein-deficiency related disorders have rarely
been reported in this setting. In the project, we collected stool samples and other

biological specimens (i.e., urine, scalp hair) fromhealthy individuals in four Papua
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New Guinea Highland communities subject to different degrees of protein deficiency.
The protein intake of individuals was estimated in three different ways: by using
a val idated food frequency questionnaire, a stable isotopic ratio of nitrogen in scalp
hair, and through the concentration of urinary urea nitrogen. On the basis of outcomes
of genomic and biochemical analyses, it was speculated that the populace has adapted
to a low-protein diet by utilizing air nitrogen fixed by intestinal bacteria and more
intensive use of nitrogen salvaging processes. Our findings shed light on the
possibility of improving protein deficiency-related health disorders among elderly

or children by intervening gut microbiota.

1. WITEHE 133,897,892 M
(356, B#EREE 102,997,892 M. FHE#EEHE 30,900,000 M)

2. WEEMHEHR T2 328108 ~¥EFH264F£3A31H

3. HIEEM
EYOBERNIZIERRGHENERLTWS, TO—8E. THRELEE S C I RERMER
BHEDEEIN, REMEZRET DEGTFORE. £ MEB~OEBERX. SROERARE
[COWTHRASBHAEDERLNH D, TOMOMEDLEANICEH. EMDHEIL - RUN - KB -
it (COTAERZARBBETIE TRE| £&) ITBFHFREDPMOATNEEDE
Hd, EZIE, IVTEIL—ACAOHE I O—SFHELEDO L O—REHET D
&, EFTRETA RRBLHENNTEROREEMEANER LIS LERMEE 7 O—
TOHBICEE LTSI ENHONTLS, BFOBRNEEAROERICL>T. h
FTCMOBEEEELHVEZTION TV IBRNMEEN. B, 7ULX—FKE, BhLS
FIFELRI[DRBEH DI, ARDOREBREBICEEZSATLAAREEEAHRESIATY
%
NTF7Za—FZF7HMITIEIRILF—ERED 80%AL ZH YIS EITIKFET HALR
DEFLTWVD, HODE VNI EREFRARBZOEHIEEZTRSIZEM DS
. BABREEXRGHAZRESE VS, COEBERZHEATE-DICEHOREZLH
BENEESIN, RTT7Z2—F=_7EHAL. REOBIADELATN L. FAHER
BREMEN ENRESNT-, 1960 EROMAETIE. EXRHMINETHDZ ENRES
n, BRHREICEZZEREATEN T VAV FBIZFEELTWS AR LIRSz, LHL
BH D, 1990 FRUBE., N T7Z2—F=7HHANET HAEEOHIERG 2 VY
KERBEICOVLTOMEIEITHATULVLY,

AREFEL. BRHAENABDZ VR ERBICRE-TRE DD VEMEEEMAT L%



H=X21

MEDODEMET S, BEERNICIE, RT7Z22—F=7aHAOLENTERZ VRV ERED
ELRPERDOEHT, EELLUVICEREHOY LTI I EE LV, BEREREICEL S
EREESIOCMDNRRAV A ZBLEBRAMEDS VNI RBE~ADFSEZHALMNZT S,

4. HAREE - HiE

m yoFysy
FR2E8BICNT7_a—Fo7EthodoshiEs 2 T, o T2 501
ODEURHNZES I HE21=, FR24E2A~3AICNFT, doAhME, 2 Ui, LS
THIED IBEARTHE LT 100 NKYH D TILERET D ENTE, FR24EBHALF
B2 ED3RIC. NTT7Za—F=70OIT) vyt LAZHEBICENT, SAET
DREFHERZEM L. EKHEROEE. RNA . BRME 7 0—S @, BREREAH
YIDWEERBITOT-OICBBHNEEETOY LT T EHB o1,

(2) EADREIRE - @EIKED

BADZEDS VNV EREZFMET 5012, REEFOLNHCIIERMETEERE
EEESON—ENTHD, LHALENS, NT7Za—F=7EHOBEFICHIE LT
BEMEREEREZEIFEELBZVEZOIC, ATOP ) bTEAEMER L. ZUMFTET
5 CLEBHELE, ZRAMTHBEBEADOKRE - BRREBOFHEZHRL., EELHREL-E
ALY, R (Fa—7J, EEERK) LEBZNREL-, EVEEEREZAV-EAL
NILOBE VNV ERE, SR VNV EREOHETEEL. TATNI LT F=URE
BHRPERE. EBEDPERTERMALEZEOEBERICOANDEINMAT—H—%H
WTZEMEERET LT,

(3) =ZBREEBFREGTFn/Hoya—=27

EXREEBZFETT Wi OBETSAY—%2LbWTnifHOR—ZVJ@RESC
BN, XT7Za—X=_7E AQOEEFES > TILDICEHERAMEBRED n/7H DNA KU RNA
DNEETDHIEZHR LIz, nifH RMBHOBR. NT72—F =75 ABEEDND/ O
— VU TREZREEIZCEDLEISRE2 =30 nifHBRIINE ST, nifHRIFEEZEAT &I
EETAHA-OOEEBRFZE G o1,

(4) ZRETHEOHR
NTFZa—F=FANDEEICEFNIHENHENZRETREET AN EINEHER
THLHIC. RERZOMERBURLEOERMARLE LT, TEFLUVERELGLVICER
FRYVRAAERES G o1z, BRETENMEESNIEFEEZRHV-SMHEA~NDE
BERICOVWTIE, REXRFEFHOFILERIREOHXRMARE LTERLT -,

(5) REOBEHAD

EMERBLIZER VNV EBEEZRFE LTRBIVERRICHLET S, 1980 FRDEER
T. NI 72— X =7EHAFBEICHE SN -REOBARANEINS L ATEEEA R
Sntz, SOTOERIF. RRBFRVILR—UHHEMNICEBOTVLIRELEHASIN D,



H=X21

BARMICITBERNERICK > TRENT VEZTEZBRIERFIZHBEIA, SHICT7TUES
THBRABEICE>TRIF R, PI/RBICEHEINDZ TOLAAEEENDE, REESR
PIR—CZBBLEERIE. TERUREAKRELLGEHLEEZOND=H. BADEE
PERTERMUMLLE Y VNV EREDOHTEME L DOEEE I LT,

(6) BANMEEDHEN

YL bhREAZEATD YIF-SCAN Z ALV ZRNHMRE EFE. L URFRRFZRIBEFHR
LDOHBEHARICK S 16S rRNA B FEZME LI-HMBEBTEEREL /<.

(7) HREBRZAV-EREEREYOERZETE

KENEHEAN SMENMERNIZRY AFEN., TALVGHRICE S THASINEETER
HTEODOMBEBREBEL. NTT722a—FFAOEEFY T SHE LG
RNHER DB ERDZ VNI KEBICHEZ 5FENEHET Lz, TR 24 £ 8 A EFRL 25
£ 3 AICIEL. TAHAONEBEINLEES L TILHL, BRBEOREMZHE L.
ENAKREBRNEMBLICEET 2SESEFL IS VRR—FDORBICELFTEE, &5
[CHFiE#ERE. BHHEROV DADRBIEEEZRRICL-ZEFHEEZS ZH o1,

5. WIEMRE - BRERHE
HAEBRIZOVTIH.CHET 20 HMOFRERLGLVICIRDREZFRE LTHRE LT,
LALEAS, TAS Y FORBICHMDOIRERICOVTIE, TR METHAT.
RER/RXELTOIITEEHDAVETHEDEREICHS, LE=A>T, BUTICE, CAET
PEERGOVICRZBRNE LTERLEZABITOVTHENT 5,
(1) BEALRILOZ DN EREHTE
NTTF7Z2a—FZ7EHICETEZEALRILDE VNV EREZ#HTET D -HDERHK
ZER LTz, BRNCERIN-EEFERBTOHERLY., 20N\ VERED 9%EEHAT S
BEmUAMZERLE, BRICE-THESAEZ ONVERER. TOEAADEEZF
ZRRERMLEEEMEEZ LO LTz, Ff-. BEEFECL-THESINI=Z U /1\VE
NELBYENBERBEEZEICL >THESNZZ NV EREL., FEEFE—HLEZKETH
o2fz, COEBEMMEANT, EBEYUTILORESABAOKRE VNV ERE. BWHE
AUNVERE. YYIAEERNEELEMNHEESINT, FEZAEFE. TATBHZYOEK
BUNYEREF., PRIEH 35.9g, EA/GIRAA26.1-48.9g THY . BRANIZLET H &
HWESTH Tz,
(2) ZHXBEEBRERFnHIO—=2Y
NIT7Z2—F=7EHAOEFETOBERAMED DNA & U RNA 20 R(C. EXRETE
FREGF nifHDIO—=VT%To1z. ETCDEBYUTILT nifH BIEFORELED
RENHERINT=, 32007 O—CDEFZARF-EIH, ZREATEFREZL DI LHMS
NEMED nifHEDHERENBVEDOLH DI EMNRALNILE >z, REMRETIE, RS
Ntz nifH OFEBEBRICETEERET L TOFEFRUDTTHRNT 5 LIETELLY,



H=X21

RBEOWREINT- n/THOBGEFRINBREL LICRREZEELT H-ODT534I—%%
FtL71=

(3) REROHEFHAD

— M. EPOFREBOERZERLMLLIE. BREZLODEBRRRERMLELIY
B BHZIENMENTLNDS (BROBMARR—=DUYT), REERAR—D DT, B
DNEMIZHRYAENFBBIHARLAENDIETOTOELRATE IS, EYHBERIC
BHEh-2FR (RR) ZHBRHEROBITZEY TEAAT AEEAKRETVIZE L. RALE
AR=—VVTDEFIKRELGDEEAOND, KMIRTIE, COEBRICEDE, EEHOD
TERXLEE . ZOEANERT 2BEHOERTERUX L ZAE L. BEARIZELAE
AR=V U GEEHE Lz, REVNVIZRREBERYIR—CZ2BHLEERDEIENS
FhiE, BAOZRRRAMAKIR—L UV TENELGDILEEZAOND, BAOEREGAER
R=SVGEERE VNV EREICHO IS /0 DEREIE (%EYESR 2 /37)
LOBEEDIT LIz, TOHRERE. %EWMHES DI NDBMEANTE, REZEZYILA—
CIZKDEROBFFANSEN L ERET IEENEONT=,

(4) NTF7Za—F=-_T7ANHENLZBAMEDIER
NTTFZa2—F=FADEEY U TILERRIZ, 16S rRNA BEFE2—47 v L& LTk
RHEEZEOFMmZLS G, BAANEHROBAMEZEOREEE ZhoT-, TOHER.
BAAZECAEEREACTHEBNICHALONEZEDODNT7Za—F=F7EHAICIKZF LA
ERHBSNGVEREE. FICHAANZRKFEAERORGZWIE~AMbLT, NTF7=
A—FZTFANCEZLBHIAIGBREEN S HDOM o1z, ThoDBREREE, T
TFZa—F=ZT7ALBRADEXREIIOIDOSERAHEOEKEIDE T KRB L TS ATREM
BH5.

(5) EAUAVBEIGIZTHIDHIERAMEDIER
NTTF7Z1—F=F7&H%E. 2NV ERENKTRRLTVWESTIL—TERELTWEY
W—TI2Ht., JIL—THCTHEAMREDOLRERS o=, TOHKE. 2 VNV ERE
DERBLTWBIIL—TTHEICZEL RONSERAENBALMNIE 21z, Ch5DEBEA
MEE. XTT7Z2a—FZF7ADEZ VIRV BISICHIHDEELDTHHAREENDH S,
(6) BERHEERHYOEARTZETM

KGR EHEAN SMENMERNIZRY AFEN TN GHRICE > THASN S ETERE
TEHODHMBERREBEL, NT722—FF7AQEEBFHY T LH LB LIBER
HEORBMNERD R VIRV REBICEZHEEN BRI LIz, ERMICIE. KIFNKRMERE
CHBTUEZT. RE. PI/BIFSUVAR—2DORIER, HEMEBIZCESTI2REYAS
WIZHDDHBEEFORE. BREEHBICETAIRILE—ELERLZEHHT 2 EEFD
E|N., BRHEORBMEZERIMLUEBICEDESIZELT 2 ERF LI, BEE. B
NEEEORLDN\T7=2—F=7 2 &H. BRALHOY > TILERAW R TIE.
SHMZE. ThZ LELEABIEREINT:,



H=X21

AMETIEH, NT7o2a—F_7EHICHONEIEXBEIGICEREZL T, ABDEZ U
VREBCHBREENR-IREICOVTO®RFEESEZH -1z, §H. BROSHEDHET
F. 2RV EREOTRICEIHAHRENET. BEELEZEHIENDODETHEEL L
2TW%, —A. ELETEA VNV EREDFET HFHOLGHNTHREES. BREEN
REETGEMRKAL LTRELEETHDS, COLSLBMBICHLTIE, ChET, 4
VINOERENEMEZBRRE LE-EREEFH DIV EHIREADBENTIEBRELLT
BRESNTE, ARABENTET LI L. BRER~AOBEULBENFICL>TE, 2
VINERDORRBIZEL LG SMELZHLIEEETRMTELEVS>AIRERTH D, BTE.
TI2UNDESROHERERERMRICAMICE - THRAGENEEROZFERNTTOHL
NTWED, NTT7Z2a—F=_F7OLSICHERMIEOETOHEMMIZEWN BT Z, &
RALGERFRIDREFESN-HENERINLAEENGVEEZI TS, S&. FHAM
HDOEE. RINTEFICL D20 HMIEEDOHY). ARAMEORREORELR ENER SN,
AEDREICIIDEEZEZFERELERT HBEIBIRESNEILDEEA TS,

6. WRREXRF

HEEEERL (BEEH»—EHZEY) FH2#

Hal Soli KW, Kas M, Maure T, Umezaki M, Morita A, Siba PM, Greenhill AR, and
Horwood PF (2013) Evaluation of colorimetric detection methods for
Shigella, Salmonella and Vibrio cholerae by loop-mediated isothermal

amplification. Diagnostic Microbiology and Infectious Disease, 77:
321-323.

Vengiau G, Umezaki M, Phuanukoonnon S, Siba P. and Watanabe C. (2012). Diet
and physical activity among migrant Bougainvilleans in Port Moresby, Papua
New Guinea: association with anthropometric measures and blood pressure
American Journal of Human Biology, 24: 716-718.

(BEFs—BHEL) FHOH
(Ri5E) ot

Soli KN, Maure T, Kas MP, Bande G, Bebes S, Luang-Suarkia D, Siba PM, Morita
A, Umezaki M, Greenhill AR, Horwood PF. (in press). Detection of enteric
viral and bacterial pathogens associated with paediatric diarrhoea in
Goroka, Papua New Guinea. International Journal of Infectious Diseases

(BEFHAY)

Vengiau G, Umezaki M, Phuanukoonnon S, Siba P, and Watanabe C. (in
press) Associations of socioeconomic status with diet and physical
activity in migrant Bougainvilleans in Port Moresby, Papua New Guinea.
Ecology of Food and Nutrition. (&E&EHY)




H=X21

RBRER

& 20 4

EMRMEIT 520 4

HISEE. XEREH. £Hx. RAEEE. XHEX. KRXD., BYER,
NEEF, AHE. BIHEEM. REAXF., RMBEFT. BRAEHBEARICEST
BEFEATA Y ONAF—LOKBELLREN. F8EY / LMEYFS (KRR
BXEXF¥) 2014&£3A7-98.

wBBER, SHRIMNF R HFEEF BRES BBE NEs—, /)
AEE EEME BAMEAICEBELENT7Z2—F=T7EHADESR VN
DBISHHR - AROBRMEA. F 18 ABARKFEFERE (EEXF) 2013
11 A 15-16 B.

ERME, ZE¥F HBHAES BE5HE AKRE— NEE BESHS
NTF7Za—F_T7E A\ORBIEROFME % 78 RAAAREHEFERS
(EEXZE) 2013411 A 15-16 A.

HEEF, BEEIMNF, NEdG— EBERMEX BHAES KGE PMEE,
wBEEW. BYHEREERERZLLVE2UNJEREOFM. % 78 M
BARKGEZFRHEE (EEXFP) 2013411 A 15-16 A.

ERINF ABRE, ¥ BRES EB5E ABEe— ZERTF NS
BEE HEREMXE RSET BEHEHS BAHEAHYOBEREBIIHNT S
MR FEISRBARKEAEZERE (EEXF) 20134F 11 A 15-16 B.

BIREM, AHE, ®EAME ZRERF PMREE, EFRENX EXIMNF H
FEE EBiE NEE—, REETE BREEESZ DN\ REOREICHD
HHEWCOMDHME. ¥ 78 MBAREKERLEFEMRE (BEXFE) 2013 F
11 A 15-16 B.

Masahiro Umezaki, Katsura Igai, Eriko Tomitsuka, Ayako Morita, Yuichi
Naito, Kazumi Natsuhara, Kiyoshi Tadokoro, Shingo Odani, Jun Baba.
Adaptation to a Low-Protein Diet among Papua New Guinea Highlanders. The
18th International Congress on Nitrogen Fixation. Miyazaki, October
14-18, 2013.

Katsura Igai, Kiyoshi Tadokoro, Jun Baba, Shingo Odani, Yuichi Naito,
Kazumi Natsuhara, Eriko Tomitsuka, Ayako Morita, Masahiro Umezaki.
Nitrogenase gene (n/fH) expression in the gut microbiota of Papua New Guinea
highlanders. The 18th  International Congress on Nitrogen
Fixation. Miyazaki, October 14-18, 2013.

Vengiau G, Parapi I, Wawaga E, Hezeri P, Gouda H, Morita A, Siba P,
Phuanukoonnon S, and Umezaki M. Development of Papua New Guinea Physical
Activity Questionnaire (PPAQ). PNG Medical Society 49th Annual Medical
Symposium (September 2-6, 2013, Lae, Papua New Guinea)

Soli KW, Kas M, Maure T, Umezaki M, Morita A, Greenhill AR, Siba PM, Horwood
PF. Detection of Enteric Pathogens UsingField-based Loop Mediated
Isothermal Amplification (LAMP) in Papua New Guinea. (September 2-6, 2013,
Lae, Papua New Guinea)




H=X21

Maure T, Soli KW, Kas M, Umezaki M, Morita A, Siba PM, Greenhill| AG, Horwood
PF. Aetiology of Paediatric Acute Watery Diarrhoea in Goroka, Papua New
Guinea. (September 2-6, 2013, Lae, Papua New Guinea)

Rarau P, Vengiau G, Pulford J, Gouda H, Phuanukoonnon S, Hevau I, Riley
I, Marks G, Umezaki M, Morita A, Bullen G, Scragg R. A survey of
non-communicable diseases and associated risk factors in five sites across
Papua New Guniea (The PNG NCD Survey): Study Description and
Methodology. (September 2-6, 2013, Lae, Papua New Guinea)

Morita A, Natsuhara K, Greenhill AR, Horwood PF, Odani S, Baba J, Naito
Y, Tadokoro K, Vengiau G, Tomitsuka E, Igai K, Soli KW, Phuanukoonnon S,
Siba PM, and Umezaki M. Estimation of protein intake by a food frequency
questionnaire in Papua New Guinean highlanders. The 38th Annual Meeting
of Human Biology Association. 10-11 April, 2013. Knoxville, TN, USA.

Umezaki M. Impact of Modernization on Nutritional Health: A Case Study
in Papua New Guinea. The 1st International Forum for Tropical Disease
Prevention and Control in Asian-Pacific Region/the 4th International Forum
for Sustainable Vector Management (25-29 November, 2012, Haikou, China)

Inoue Y, Li D, Umezaki, M, Watanabe C. Urbanization and Health Transition:
Case studies in Papua New Guinea and Hainan Island, China. The 1st
International Forum for Tropical Disease Prevention and Control in
Asian-Pacific Region/the 4th International Forum for Sustainable Vector
Management (25-29 November, 2012, Haikou, China).

Umezaki M, Phuanukoonnon S, Natsuhara K, Phuanukoonnon S, Inaoka T, Vengiau
G, Suda K, Tadokoro K, Naito Y, Watanabe G, Siba P. Evaluation of
Environmental Burden due to Subsistence Transition in Papua New Guinea
PNG Medical Society 48th Annual Medical Symposium (3-7th September, 2012,
Port Moresby, Papua New Guinea)

Natsuhara K, Umezaki M, Phuanukoonnon S, Inaoka T, Vengiau G, Suda K,
Tadokoro K, Naito Y, Watanabe C, Siba P. Prevalence of Risk Factors for
Cardiovascular Diseases in Modernizing Vil lages in Papua New Guinea. PNG
Medical Society 48th Annual Medical Symposium (3-7th September, 2012, Port
Moresby, Papua New Guinea).

Soli KW, Kas M, Maure T, Jonduo MH, Bebes S, Umezaki M, Morita A, Igai K,
Greenhill AR, Siba PM, Horwood PF. Aetiology of Acute Watery Diarrheoa
in Children in Goroka, Papua New Guinea. PNG Medical Society 48th Annual
Medical Symposium (3-7th September, 2012, Port Moresby, Papua New Guinea.

5 2% rA77_1—$ TERIZCHBTAEXGBROEREZE )
EOORBAANEREZSEKRE (2011 E11B4B~68., BBE - HBELTE
MEE)

mﬁ%%-ﬁ%%%rﬂj7:l—¥ 7 R—KrELRE—TFNDAY
A RILADHMZEITAAORE] F29EBEXAET7Z7EEME
K& (2012 4 3 ﬁz4a~%a~%ﬁ$3Xﬁ)




H=X21

—fgET Eo#

X £
Umezaki M. (2013) Yesterday' s friend is today s enemy: The Huli society

Hal of Papua New Guinea. Kawai K. (ed.) Groups: The Evolution of Human
Sociality. Kyoto University Press, pp. 187-196.
BAHR - BFEM-PEE - KIEMAE - BIU+F - FXKiF - MEM
E. TA\EOEEE] BHHEEE. 201 1F, 409X —-
wBiEE®  (2010) TBR] #2BRS: —a1—FX_7HHEEBERD
BEE] ZEE— wE [[EBRE] —BEMBE-225]
KA ZXHER, pp. 24-45. ISBN-10: 4810707466
Umezaki M. (2010) Adaptive Strategies of Huli Migrant Settlers. Goddard
M. (ed.) Villagers in the City: Melanesian Experiences of Port Moresby,
Papua New Guinea. Sean Kingston Press, pp. 75-92. ISBN-10: 9780955640063
wBEE®  (2010) TANBIOEREEER., wmEARRIE]. FIL—& - BEAEAL
wWE [At7=7)] BEZJE, pp. 114-131. ISBN-10: 4254168055

EEME| (WMBEH, FHOH

¥

WHRE - BRAF | (BRES) Fto#

KR

o

We bR

- K& Ry BHUIEIZ 31T D IBNIE ORBHEREOMRE Troxz 7 K

(URL) | http://www. humeco. m. u—tokyo. ac. jp/individuals/umezaki/
PNG_project/index. html

BERED

M- B | RRRKEA—ToF v /R R 2013 (12T, BEEEZZR L ZF 100 20ERER T

?‘J‘Eﬁfb?é IZERELE: (F25%58A8R), FA 2 E8 A THIZIK. RBERFIFES

AR5 BOWMA0 BOEREZRRICERERZRZERE LIz, —BREITOFFER (T X

B) ~NB8ARDEFZEFRLI-, F—LR—UZFALEBERREEGEICLIVE
BRGEY K AHZETOT=

RRAFEFBARFROE—B LI UXRERVEY I 2 —I2HIFHRRE
—BRE TRELISDBEFK] ~DBM, BRAA MLIE, [NTF7=a—F=
FIZEEUNRVBEEHFY ELBVDITHFRLELEDANZLDIFLEE ?

BERZE - EREN A0 LOMEZFHEDZTAN - AERBDOHEN (2012
F3IHA20H. ERREXREF v /IR)

BIEBFEXIE T+ —F L - BEFHROARYZR bELTTOADIY FOFE
Bl z 4B (2011 £5 A 21 B, EH#EEHAR—IL)




H=X21

R — g
HEEE | ARAEHERE Q03FE98 10 BH4T). [IRT72a—X=F7EHA] LLV55
# ENFRE.
ot
WEBEES (2013) NITT7_a—F_T7EHMANY YIS EEZBRNTHREEIC
BADIEHEN. TTARE, 92: 62-65.
BIFEM (2013) NT7Z1—F=_7aHOBRESER. TIR4AE, 91:
66-69. BIFEM (2013) 1 ELIFIYE JT X4, 90: 62-65.
BIEES  (2013) JARBSAC AOK : EHFEOKE YT R4, 89 44-48.
wEES (2012) SR/ AFR. T XA, 88 52-55.
BIEEH (2012) BRZHAK: HJMF T X%, 87: 64-67.
BEBES (2012) NT7—1—X=—75NDT42. 94, 86: 62-65.
WEES (2012) NRT7-1—F_75H0HYIME (FEHEDEBX
E<1>). “zR%, 85: 66-69
BIFEEH (2011) MULGERFWMLT  NT7Za2—F=27EHAICEST
NDYY<AFE. Tasc Monthly, 423: 8-13.
Z0i

1. ZOfIFELEIR

10






