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Tibetan Sherpas P-value
(Rachu,4342m) (Namche,3400m)
(N=156) (N=155)
Age 345+ 14 376 £17 NS

424 +16 0.10
60.8 £8.2 NS

Age(over 20 yo) 36.1 £13
Body Weight(M) 60.4 £6.8

Kg 56.4+5.6 60.6 9.6 0.05
Height (M) 169.2£6.9 166.3 +7.6 0.10
(Cm) (F) 157.5 £6.1 1545 £7.2  0.05
SBP (mmHg) 119 £19 123+18 NS
DBP (mmHg) 81 £17 81 £11 NS
Pulse (/min) 80+14 74 £13 0.01
Sp02 (%) 86.0t4.6 90.7 £3.7 0.01
Ht (%) M) 543%65 50.1 £5.1  0.05
(F) 47049 458 +4.6 0.05
Neurobehavioral
Function
(1) VCPS 1947 £553 1864 =505 NS
(2)Button-S 176 £12 15.6+4 NS

B, FRE WAL, —RRMEIRE L EARET
LZEFHLNTWA, FRy ML ¥z )V/3k
TIHERICEY 2, VCPSOESICLAEEE
VRO SN rolz, THETHbL, MEMT
REIRMBERERE ICIIEND D 2055 3, M
LTH7-k &, BIZEMERMERREICIEEN 2V
EVHZLETHY ., ZOREDORMDEEBRRIKET
R - ATEIEIC IR R T R W & YRS
TWh, Av¥a—%%HZ50IE, MEkkE I
MNOTORERTH %%, BHLHBETIL—IVIZE
LHICEE SN, AT, SEETAWTICHMEED
REHIET A HEL LTEITH B, T/, 73%V
WAEAERS ¥ ORI LICET 2B H CFRD
T5#8EE) % 5§ % Button-Score b . MiEER TS
el AL bR - EBREICE LTI, £
Ml& LTRBE, FRY MREY 2 VEDD
WA EEZ DR P17,

(2) BHEFOME (F2)

T4 OBFER T HOMBERERZ O THD &
T PERICOWTIE, F# & Spo2. %2 & TNTVCPS
DBEFEEOSEMEE R LT, Thbb, Fi
PEL U 513, SPRIMET L. VCPSDiE
AL BB E VR D, L AR O/

®2 BRFOIEEREAR

1) &% Agevs SaO:2 :r=-0.25, P<0.01
VCPS :r=-0.435, P< 0.01
2) AR BTy R
Ht vs SaO2 :r=-0.44, P<0.01

R, WETHREMOWEIC L D ERFEL 5
T EDL VDS, L IR VCPSORRIZ, HAE
ANDOEH (MIBAEFEEEADEN]. REEEE
POEFHEOERZE) T FEEDOMURAT
SNTHY, eI VERRKRICOWTHHINT
BWZEPHPE R0z, N RSy R ESpOR
& OFAARARIZ. BRI DBERAME T 512
fEwv, BN ICBRIERE) £ B0 L 9 LRimEk
DEEINT AHEEL L TWAE L DOT, RO
tEwnz ki,

(3) FERREEZEITITT 5 aladk

LI YIUREF Xy METIX, BREHERKE
FHRELDODOH HDS, BHEMIIF Ny MNEF
(BE) SERERFVHLET 5, —H, eYI¥
IWARFE I O R 28— VARICE G ¥ 2 VSR TR, &%
ETEBEREZSET, —8Y v —< /L B4
oA v R biiborzy x — FEFE - Tk
WAHEHDD, FOFEITE ) DODH 5,
BREZEIL, —HOALZBRNTBBbREE
ANTHo72, HHD, bNbAOKRY - FapE it
T 5B, dblFRy MREBERY IV SET
BETELRZ > TV, Bl VTR, 138
A EDERAERDIMAIE D & $HRKESE D
HaHLL Tz, FRéidx e, e~
v METIR, X3 EBEDIERAHI TR R Y |
HEMLETHANIRIIELE e hor, BRIl
BRHE, RE BRI B RS L THFEE T,
tLar  fE4 DlllE BERICIEERF IR H b
BNE VSR bH o7, EEEHICET S
BEEL, RSV 2 WSRO TS L L LE
DIEEFRIC L2 $728A TIEIRAE 2 LT 5
ANbA% Loz,

FRy MNEEEATR, RBHERICOVTLD
T DL <L BRIMICEE L T, 2EKMICI30E

—134—


http:154.5土
http:157.5土
http:6.166.3土
http:169.2土

S - 5

WA S AS, WX EEEORIE D H 5D THY
B Vo 2% %ZF7, 19 8 5EFHFN
v b, T HROFADOREIL, RILE VDT E?
RSB T BIEMADH V) | [IPFRN RS 7 —
T O, ATNET 14 V) =BT Y #hX I
BT TH A Z &, SEMORIC, hEHK
W DEAATHERANZE L BRIl & W) BEED
RWMHEASZF AN ST E TV AT REMEATRE &
N7z, BARDZ & TED BN, R/=NVDF LT
I =B S F Ry bDTF 4 1) —, SHIITH
FRy hOT7VHE E Vo ET, BEXHED
EROBEADSEL TR BT Y, RILEEDT
EZMRZI T B LDEETE 25 L9 T
»5,

b LWEENEFAWEZIIMICEDL . 20
M OEFHENAEZ B CEHE SIS 2 L,
HEH B T5I2o0, ARIREDAE F
OxtHE LTEREED, BRI L ) IBENRE
RRRHIAEL., & b ICITROIRESCEE L T
LT &) BIRT, REDLLEEE~NEZD
WHHEEBEEALTETVBEENVHI T ETH B,
SnFrEz ., POoTARLEKOEZ W
72X, eI VERREKEOM T, XHOE
BITE D %o T, ANHDBOEE~DORHSDS,
HAEZAELEEZLDARAZNERIBRNTE L)
[E#] b, NROEEL TS 720DFH
[B#] ~NeZEBELTWURELNS bR Twab,

6) WREIT ERDET

198 9EDF AF I NF—VIZBITHE—K
AEDOMBRZ OFEFIZ, AT LICLR— M
FEDTANMGEHLIZEZ A, PWANAWFEET
Hotro AMED., TR & o THBH L 72 Jrekae,
mepeee  MIERRE L MUEDEZR, 24~ 20T
THREICHRELTWE, 74 V) —BiZonT
3. REEIUGALLShupinglEii2 LT, 74 ¥
) —BEERANRE L, 220 b EBERANCHESE
ENBZ LI EoTWE, —J, TAF /N —

No.2 1991

VOFIE, FEREICHEL T, 7% F U I VKIC
FLOTLR-PZEEL, FACFELTLS
HT e L7,

PENZ BT BEZERAETIE. FOECBITAE
R IR ZCAREA D A7z &8, RS TR
REILLTOL LN, S5 LEFEICE -
THEELEZ NS,

HiEr

AR, G ERE AT (FFeEs
FigEs , RMRFEE -NEER, RE%S
01041060) DBIELE T, FREKEZLINESR.
i A RIHIER L& (ERWHEE LG AR
EE, RIEREEE. SHTEM . PEFRY
FEWBKT 4 V) —BEAR, Ao — IV EE
Tribuvan K% (TM. Amatyal=fl) & DOIETIT
b7z DTH 5B, HFEFFEEDORALIEH T 5,
F 7o, FEA/I—IVHAKMSEE, ZEFR ORI,
KHADOZHEE SHE2 WP we, T2l
TEHOBEHL LTS, X512, AT
bizo Tk, EBRAOE L DEAN, BADT 405
TER R W, TN BUR S
2, BB L BT,

3k

1) ZERHETF | FESCEEA A S BBAIEET £ TS
FanDEE. BAREHHR3399:136, 1989.

2) Rowe JW, Kahn RL: Human aging: Usual and
successful.  Science 237:143, 1987.

3) BINEFR | BERZEDOR-TRE. BEHR
9953 : 4, 1987.

4) AR, ANRFIE | ZBERROGRIKE T
&P BEARRHE27(1):20,1991.

5) Dyerberg J et al: Ficasapentaenoic acid and prevention of
thrombosis and atherosclerosis ? Lancet 2:117, 1978.
6) WA . A= - & v TR AR

TEIRE,. b~ T VFEE151, 1990,

—135—



X3-1

SE R = 7 VEFFHBINETE (ko)

199 0 FHREHFE (ZD1)

kyoto University Medical Research
Project

Academic Alpine Club of Kyoto
University

Sakyo-ku, Yoshida, Kyoto 606
Japan

March 15, 1990

Dear sir:

We are writing this letter to ask you to provide us a
permission for medical research in KHUMBU HIMAL from June 15
to 30, 1990 in coopreation with Nepalese doctors. Please see
the detail application of medical research enclosed with
this letter.

We are interested in the longevity and physical
strength in Nepalese Himalayan highlanders in spite of in
the. low oxygen environment. We think that KHUMBU HIMAL is
the best place to do the research including the adaptation
physiology for hypoxia, becuse this area will provide us of
convenience to transport medical equipments. In addition, we
are supported by Grant-in- Aid of Ministry of Education of
Japan.

We are very happy if you could give us a permission to
do the research. We believe that the results obtained from
this research syould contribute to human health and
happiness.

Sincerely Yours

Prof. Takayoshi Tobe
Advisor of KUHMRP
Faculty of Medicine
Kyoto Univ.

Dr. Kozo Matsubayashi
Leader of KUHMRP
Kochi medical School
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Application for Medical Research in Nepal Himalaya

Preface

In Japan, sea-level country, as well as Western
society, the extended span of life of the elderly people
have brought lots of older bed-fast patients on the elderly
population. The major cause of their diseases such as
cerebrovascular disease, chronic pulmonary disease, ischemic
heart disease 1is based on the ischemia or hypoxia in the
organs. On the other hand, Nepalese Himalayan highlanders,
even the elderly, are getting along very well in spite of
in the hypoxic environment probably due to their innate
adaptability for hypoxia.

Therefore we want tc study the physiological mechanism
of adaptation for hypoxia in surveying the physiological
characteristics in Nepalese Himalayan highlanders in connect
with their habitual 1life style.

The results obtained from this epidemioogical study and
from further continual study is considered to be contribute
to hypoxic physiology and geriatric medicine , and in its
turn to human health and happiness in the world.

Name of Project

Kyoto University Himalayan Medical Research Project

Purpose
The study of physiological mechanism of adaptation for
hypoxia in Nepalese Himalayan highlanders.
Schedule of Survey
First survey 1is started on July 15 th and ended on July
30th, 1990.

Subsequent survey is unfixed now, but, will be continued in
every year.

Place of Survey

Namche Bazal in KHUNBU HIMAL
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1)

2)

3)

4)

5)

Objectives

Survey on the way of life:
Seasonal change of food and works.

Nutritional survey:
Estimation of nutrient intake, salt . and other
elctrolytes.

Morphological survey:
Measurement of body weight, height, % fat of the
body, blood pressure, heart rate etc.

Applied physiological survey:
Transcutaneous measurement of blood saturation of
oxygen. Measurement of maximal aerobic power.
Estimation of neurobehabioural function

Medical survey:
Blood sampling for chemical analysis( total
cholesterol, hematocrit, lactate, pyruvate, etc
Evaluation of heart using doppler echograph.

List of Members

Organizer Dr. Takayoshi Tobe (60 of Age)

Proffesor of Surgery
Faculty of Medicine
Kyoto University
Generalization

Leader Dr. kozo Matsubayashi(39 of Age)

Assistant Proffesor

Section of Neurology

Department of Medicine & Geriatrics
Faculty of Medicine

Kochi Medical School

Neurology

Sub leader Dr. Akira Demizu (37 of Age)

Assistant Proffessor
Department of Anesthesiology
Faculty of Medicine

Osaka University

Hypoxic physiology

Dr. Akira Furukawa (38 of Age)
Lecturer
Faculty of Sociology
Chukyo University
Medical Anthropology
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Dr. Yosuke Jinnouchi (30 of Age)
Section of Cardiology
Department of Medicine & Geriatrics
Faculty of Medicine
Kochi Medical School
Exercise Physiology

Dr. Tomoharu Sugie (30 of Age)
Department of Surgery
Saiseikai Noe Hospital
Cancer Epidemiology

Toshihiro Tsukihara (27 of Age)
Graduate Student
Faculty of Literature
kyoto University
Cultural Geography

Ms. Minami Adachi (33 of Age)
Medical Technologist
Department of Psychiatry
Faculty of Medicine
Kyoto University
Specialist in Blood Chemistry

Dr. Shohei Yonemoto (43 of Age)
Director of Medical History
Life Science Institute
Mitubisi Kasei Co. Ltd.
Specialist in Medical History

Nepalese Counterpart

undetermined

List of medical equipments which will be used during
research period is attatched here.

Items Number
sphyngomanometer
pulse oxymeter
ergometer
centrifugator
doppler echogragh
personal computer
printer

generator

injection syringe
tube

vessel of liquid nitrogen
electrocardiograph
heart monitor

other small articles
Drugs
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T Gram: "SCIENTECH'" Kathmandu
n\‘“ Phone: 2-14303
gviﬁ 2-13277, Ext. 138, 69

His Majesty's C Go: h n£pt-Nepal
NATIONAL COUNCIL FOﬁxS TENCE‘*& TECHNOLOGY
I\lrllmnr K'uhmimdu, Nepal. ¢

. W \9
0, .r st
27 ¢ Miisiys GerS (A

Ref No: gé ,,Od’é o= Oq? . Chici) for Seienc® '6\‘ Date May u’ 1990

irtipyr, Katho®"

Prof, Takgyoshi Tobe

Faculty of Medicine

Kyoto University Medicel Research Project
Kyoto 606, Japen

Dear Prof. Tobe,

This is with reference to your letter dated March 15, 1990 regarding
the request for permission to econduct the project "Study of Physiological
mechenism of adoptation for Hypoxia in Nepalese Himalaya Idghlenders®

We appreciate it very much that your esteemed University is taking
" keenly interest about the burning problems of heslth hazards of mountainous
country like Nepal.
We have already proceessed your application forms for having necessary
reactions from the concerned authorities the reactions so far roceived are

positive.

We are also enclosing herewith a NCST Temms & Conductiomns for your
persuances

Thanking you,
C.Co Sincerely yours

\/l'@npan Enbassy
Lecbpe. 2kl

AV
( B. D, Pradhen )
Irograme Off{icer
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Gram: "SCIENTECH" Kathmandu
Phone: 2-14303
2-13277, Ext. 138, 69

hent of Nepal
N\ENCE & TECHNOLOGY

Datet 16 June,1990

RESEARCH PERMIT

It is certified that Dr. Kozo Matsubayashi and nine membered

team of Kyoto University Medical Research Projecﬁ; Japan are
bonafide scientists intending to undertake the scientific

project entitled Study of"Physiological Mechanism of Adoptation
for Hypoxia in Nepalese Himalaya Highlanders" organized by

Kyoto University in collaboration with the Institute of Medicine..

As per the decision of the Council the permission has been granted
for the research and the field study of the project from 15 June =
July 31, 1990 in proposed area of Pakdin - Namche Bazar of Khumbu
Himalaya bué excluding any of the sectors declared as restricted
areas that include Nangpala (North West side of Nangpala) of
Solukhumbu district.

The permission-is subject to attached Terms and Conditiong.

Mol brasad Qs

Dr. Madhav P, Sharma
Member-Secretary

CCs

Dr. K. Matsubayashi -
Leader of KUMMRP
Kochi Medical School.

Home Ministry

Border Adm. Section
Singh Durbar.

Institute of Medicine
MaharajGunj, Kathmandu,
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TERMS_AND CONDITIONS

With respect to letter no qy%qg%b%zaddressed to Dr. K. Matsuba-
yashi of Kyoto University, Japan, June 16, 1990 relating to the field
study of the project "Physiological Mechanism of Adoptation for Hypoxia
in Nepalese Himalaya Highlanders"

(1) Dr. T.M. Amatya from the Institute of Medicine/TU must be
included as Team Member whose total travel cost, field allowance,
salary (D.S.A.) and life insurance fees should be borne by the
project fund at the UNDP rate (enclosed) including seasonal field
materials such as sleeping bags, jackest, boots and other necessa-
ry equipment.

(2) The finding of the research will have to be published in collabora-
tion with the Institute of Medicine/TU .

(3) One specimen of each of the collected samples must be submitted
to the Institute of Medicine/T.:U.

(%) TFour copies of all technical findings and the project report must
be submitted to the NCST secretariat,

(5) Any study or partial study involving the use of or visit to the
restricted areas shall be carried out only by the assigned Team-
Member. ‘

I accept and agree to abide by the aforesaid terms and conditions.

How MALA

Dr.’M. Matsubayash
Kyoto University
JAPAN .
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