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Figure-1 Location of the survey areas; Jomson and Helambu, Nepal

Table-1 Number of Subjects by Age Group, Sex and Location

Age group(yrs) 20-29 30-39 40-49 50-59 60-69 70- Total

[Jomson]
Men 70 60 37 30 17 15 229
Women 63 40 38 32 22 10 205
Total 7 13377100 75 62 39 25 434
[Helambu]
Men 28 40 27 30 36 12 173
Women 28 28 25 36 34 27 178
Total 56 68 52 66 70 39 357
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WA, R ONRED S o7 4 ViETable-2 1KRT. FHERICENH D, B
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f2 KB - BERRIIMAE @ W Fh b Jonsoni X E RN A B IR Z /R L 72,

Table-2 Subjects' Profile by Sex and Location

Men Women

Jomson Helambu Jomson Helambu
No. of subjects 224 173 210 178
Age (years) 40+ 1.0 474 1.2%% 41+1.0 50 1.3%%%
Height (cm) 163+0.5 163+0.4 1524-0.3 1514 0.4%
Weight (kg) 56+0.6 544 0.5% 51+£0.6 48 0. Lx**
Quetelet (kg/m?) 21.14+0.2 20.5-0.2*% 22.0+0.2 21.1:£0.2%%
ZFat (%) 12.74+0.3 11.5+0.3% 20.84+0.5 19.7%x0.5%
SBP (mmHg) 127+1.2 137 1.4%%% 124+ 1.3" 140+ 1.9%*%%
DBP (mmHg) 83+0.9 90+ 1.1%**  80+0.8 904 1.3%*%
Heart rate(/min) 76+0.9 76+0.9 84+0.9 82+ 1.0
* p<0.05, ** p<0.01, *** p<0.001 (vs. Jomson) Mean-+ SEM

Quetelet= Quetelet index, %Fat= percent body fat,
SBP= systolic blood pressure, DBP= diastolic blood pressure
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TRTOEBBTHS IS - oo FRMBRICEND 208, FIE S & 08557510 E
B DS 3 Jonsoni X BN Z T 14. 8. 10.3% . &ZPEIF13.8. 6.7%. llelambulh X5
PEIE31.8. 15. 0% &HEIF33.7. 12.9% T > 7z,

Jomson (Men) Helambu
(yrs)

92.7 20s 92.9
733 30s 2 // 57.5
75.0 40s 737 1/ 48.1
/ 7
60.8 50s ////”// 433
50.0 60s 57 36.1
7 7
53.3 70~ ////M/// 33.3
74.9 Total //////.4 53.2
(Women)
(yrs)
98.4 20s
90.2 7 30s
85.0 40s
68.6 50s
33.3 /// 60s
///
30.0 42%é€2;007€§;:;/ 70~
79.5 / Total /
100 % 50 0 0 50 100 %

[1: normotensives, borderline hypertensives, /7] : hypertensives

Figure-2 Incidence of normotensive, borderline hypertensive and
hypertensive subjects in Jomson and Helambu, by age group and sex.
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Jomsonih X 73 & TF iz lle lambulih X R > B MCIR Bt % Table- 3 1555 L 7o Jomsonhl X
ER 3 Helanbui KR & v [EIF IR . WA EWMES L 07 V3 — VIEHE (il : cha
ng) WEEIRDIEN -7, v 72 v A ANBRAEBECEZN >, COHBIREZENE
BTHLLDEMENIE N -1, F1EZ I3 JonsonHbX TO A FE X Tz,

Table-3 Nutrient Intakes and Daily Foods by Sex and Location

Men Women
Variables Jomson Helambu Jomson Helambu
Energy(kcal) 2,460+56 2,717+56 1,971+ 44 2,314+ 46
Protein(g) 58.9:k1.4 57.44-1.2 48.44+1.3 50.9+1.0
Fat (g) 42.1+1.7 60.1£2.1%%% 47 .14+1.9 63.3+ 1.9%*%
Fiber (g) 8.5+£0.3 7.9+0.2% 6.8+0.2 7.3+0.2%
Magnesium(mg) 460+ 16 3404 9x**x 392+ 13 313+ 8x**
Salt tea(g) 535446 1,219+ 61%*% 897459 1,373+ 60%**
Alcohol (g) 281426 386+ 35% 50+ 8 214+ 22%%%
Buckwheat (g) 286+ 22 0 243+ 18 0
* p<0.05, ** p<0.01, *** p<0.001 (vs. Jomson) Meanz SEM

3.5. AERSTICH Y Y A EHEEM

ZEOHBFE L fEEE? 22 T 1 BNaks & i KEHIE & %2 HEE L CTTable-4 IS5R L7z,
Jomsonih X £ R DR hNaEit & o #EE M IZ . BV h bHelanbultKIFER & b D15
WARENC & > e EEZER S0 - foo R K BEHIER OB IZ 5 4 & b Jonsontth
XERNEBEIE@ERL 72, RdNa/KILzBLWFh bl T3 7585 - 72 05 R
thCa/Mghhid B F Clomson X [F RN E < « LF CRAEWEEE5R L 720

Table-4 Urinary Sodium and Potassium Excretion Urine Na/K Ratio and
Ca/Mg Ratio by Sex and Location

Men Women
Variables Jomson Helambu Jomson Helambu
Urinary Na(mEq/day) 248+ 5 262+ 6 225+ 4 238+ 6
Urinary K(mEq/day) 67.8+1.2 76.0+ 1.3*%** 62.94+1.0 69.4 1. 2%%%
U-Na/K ratio(mEq/mEq) 3.7+0.07 3.54+0.09 3.7+0.07 3.5+0.09
S-Na/K ratio (mEq/mEq) 2.9+0.11 2.8+0.13 2.9+0.12 2.8+0.16

S-Ca/Mg ratio(mEq/mEq) 0.86-+0.06 0.68-+0.05% 0.79-+0.06 0.86+0.07

* p<0.05, *** p<0.001 (vs. Jomson) Mean= SEM
U-Na/K ratio= ratio of 24 hour urinary Na to 24 hour urinary K excretion,
S-Na/K ratio= ratio of second morning voiding urine Na to second morning
voiding urine K concentration, S-Ca/Mg ratio= ratio of second morning
voiding urine Ca to second morning voiding urine Mg concentration
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EAS AL B & Table- 5 13T A IRER 1PYEISIG. Nafiliic iz & o is
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Table-5 Blood Chemistries by Sex and Location

Men Women

Variables Jomson Helambu Jomson Helambu
Total protein(g/dl) 7.60.03 7.6+0.03 7.7£0.03 7.6+0.03
Creatinine (mg/dl) 1.03+0.01 0.91+0.01*%** 0.84+0.01 0.77+ 0.0%*%
Uric acid(mg/dl) 7.120.10 7.1+0.12 5.1+0.07 5.3+0.8%
Total cholesterol (mg/dl) 152+2.3 1654 2. 7***% 1524+2.0 1724 2. 7*%%
HDL-cholesterol (mg/dl) 47+0.8 544 1.2%%% 49+ 0.7 574 1.2%%%
Triglyceride (mg/dl) 128+5.2 1146+ 6.4 97+2.8 96+ 3.5
Fasting blood sugar (mg/dl) 83+0.8 88+ 0.9%*%% 83+0.6 89+ 0.9%%x%
Creatine phosphokinase(mU) 744+2.8 85+ 4 . 4% 53+ 2.1 654 3. 1%*%
Serum Na(mEq/1) 141+0.1 140+0.2 141£0.1 141+0.1
Serum K(mEq/1) 4.34+0.02 4.94£0.04%%*% 4.24+0.02 4.8+ 0.05%*%
Serum Ca(mg/dl) 9.3+0.03 9.1+£0.04*%** 9.3+0.03 9.1+ 0.04%%
Serum Mg (mg/d1) 2.4+0.02 1.940.02%** 2.4+0.02 1.9+ 0.02%*%
* p<0.05, ** p<0.01, *** p<0.001 (vs. Jomson) Mean-+ SEM

3.7. MEEZhICEES 2 ZELE OB

200X DOMNREFEEMHE T, WEEZThIWES 3 &Bbh 3 ZHE 0 BHEMEEE
Table-6 IT/RY o WM. HARMIMUE D W h bER. 7 b UIEHK. RebNabhit &, 1.
THNIA— IV ERBICIERR., £RRPKIHESE. FX. EREENEL REECAICHBEL

7o

Table-6 Simple Correlation Coefficients between Systolic
and Diastolic Blood Pressure and Related Variables

Systolic BP

Diastolic BP

vs. Age 0.476%%*% 0. bbbk
Quetelet index 0. 157%%% 0.206%**
Urine Na excretion 0. 132%%%x 0.127%%%
Salt tea intake 0.157*%% 0. 135%*%
Alcohol intake 0.088%* 0. 143%%%
Urine K excretion -0.095%% -0.086%*
Buckwheat intake -0.151%*% -0. 132%%%
Protein 1intake -0.081% -0.033
* p<0.05, ** p<0.01, *** p<0.001
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Fi. 7 b UIEE. X, P JRebpNa - KERlt&E S L OB EENE MR B I
W5 5 I IEARIINE 2 RE B AR & L CERBORING L CERAMTEIT - oo T DN E
Table- T IZ/RY o MMITEFE L THRA L XX 7 (Location) d [BIJE4REH & . U= -
PERRIIME 1 W 9 0 b JomsonHi X AE R A8e lambul X {1 8 & 0 £ SF ki 2 3 Lz, £/
MEHREHETFE LTER. 7 F VIBEUIS E D30 JRhNadkilt & 3 & O FR o K Pl & 5358

A b->TVWBIENHLNE -T2,

Table-7 Multiple Regression Analysis of Blood Pressure

Independent Regression Coefficients (SEM)
Variables Systolic BP Diastolic BP
Age 0.537(0.042) *** 0.351(0.030) ***%
Quetelet index 1.307 (0.229) *** 1.179(0.163) ***
Location -9.374(1.373) %*%% -6.580(0.977) **%
Sex -2.642(1.319)* -2.962(0.938) **

Urinary Na excretion 0.068(0.010)*%*%
Urinary K excretion -0.210(0.045)%***

Protein intake -0.139(0.056)*

0.042 (0.007)**x
~0.145(0.032) *x%
~0.065 (0.040)

* p<0.05, ** p<0.01, *** p<0.001

Table-8 Multiple Regression Analysis of Urinary

Potassium Excretion

Independent Variables Regresion Coefficients (SEM)

Age -0.295(0.
Location -10.729 (1
Sex -2.170(1
Height 0.084(0.
Weight 0.169(0.
Buckwheat 0.008 (0.
Rice 0.002 (0.
Wheat 0.005 (0.
Corn 0.002 (0.
Salt tea 0.000(0.
Meat 0.008 (0.
Green vegetable -0.012(0.

039) x**
.992) kK
.710) **k
113)
084) *
003) **
002)
004)
004)
001)
008)
007)

* p<0.05, ** p<0.01, *** p<0.001

2 TCAMBMEATFTF3RTFELTHb-> TV ARPKIHEICHER L, R KHE
MEEEBEH. 5. X, B, BE. k&, FE. XK. /NE tvEoIY, BHE
B, B, BEOREH AWM ERE L CERGEIRS L CERRMT 21T - 700 T DK
I, Table-8 ISR &I ic. ThoDEHOEEEIEL TH . IR K PRSI 3 H LD
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INFEFTRLBEHIHE SO TV, WFN HAEZHIC(LE T 3 JonsonH[X & lle lambult
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FORTUHE ML L THED - 7o DBAER ISR JRrhNaEil 878 S T8z JR ep K PETI 5
Thofeo TIT AEAY T AICIEAEN T TSI EIT- 100 HiHEKIERD M
FEEIRPKEMEBORICEAELSAOHM NED L TWS, L L. JonsondbK{ERD
Rep K gElt & i3 Helapbult XK ER O Z hic b L THZE WD - 1c DT RPKHEIE &
Mb-TwaRFEMTLIER. BEXrMo N/, HFE T Jonsonth KR D & H33%
RELTHEMLTHED, YV LOELTMAREEEbN 2, WOl &Rt EED
HORKEBBHICEA -TRECARTHIRLTW 3 EHEXATVSE®, BFickk
BEEHERETE2LEINBNLNFUNEFCEZLEETN TSI 3908, BEOBW | 3EE
DEEDONF U BNEELTWEY, e, BFICRT Vv IA T vy v EREBEEHREYE
bZwiubhTwa! "2, BRLELTEXD S VIIEXORLMENICHEIIL 2354
W BMEVEAZFET3LEALNAINSOYWEN. MINTED L S HEHEEREST 2 5
KK2oVWTREFLEEHo M IATOHE L, LrLAENS, JonsonHX[ERD IFE i Helanbu
WREROZNICH L THEREAEEZRLA LI, BEMIOHhOMbYEFLTVS
afREtkE+aELoh 5,

5. ¥ & ¥
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AEITV. llelanbulb KAER (Y = V7SR D ilifl & b3 L 72,

2) MBS . SIS I3 Jomson b X R VA T i< & & = L 72
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124/80 mmllg T - o, BREFME L GMEEME 2 & BHE25. 1%, KETE
20.5% N EMETSH 0 . Helanbulh XER OB (H L & b47%) L W FEICED - 7o

4) Jonsonh X {F R o #E5E R thNagkilt & i3 lle lanbulb X fE R D T h EEZN S - 7co LDL
R KHEHE 2 1 Jonsont KEE R CHEE LKD) - 720

5) JomsonHiX CWHEEL T AL LTHIML T . ToMKIcH T BEEDT Y T LK
BTHh -1,

) chEThbhbhdx - LoBoRic>VWTHEL TEL LI ic, FHROEHIC
AR P AEEIE S IE S AEICECES L. Kb KR AICEE L,

) BECRBEERAAET LT vRZLEENTE D JonsonIX D UFEAME W T &
LWlbYDdH BT LRI NI,

# & . AEOFEIE. AcharyaBfZ, P.K. Chimirelk. RegnilRHiZ IZ Lo D&%
— VDO NA& DBGE ERENE TEY - Tl & - THIEYT S ENTE . JonsonBpX
DERGIEFH NN TE 7o "L TLOSBHOEEZXKT 5,

F7-. REOBWEE(EEERKE JICA F—L Y —F—) B5QIJICADR Y v 7D
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Summary

Objective: The purpose of this study is to investigate the genesis of
hypertension in the Thakali tribe living at about 2,600~ 2,800 meters
above sea level in the Jomson area of Nepal. The Thakali takes Tibetan
tea(salt tea) and buckwheat habitually. Our purpose is also to compare the
Thakali with members of the Sherpa tribe living in the Helambu area, at a
similar altitude.

Subjects and Methods: A total of 229 men and 205 women of Jomson, and 173

and 178 of Helambu, aged from 20 to 85, participated in this study. To
compare the results between the Thakali and the Sherpa, similar to medi-
cal, nutritional and anthropometrical procedures were performed on each
group.

Results: (1). The body weight and body mass index (BMI) were significantly
greater in the Thakali than in the Sherpa. (2). Both systolic(SBP) and
diastolic blood pressure (DBP) were significantly lower in the Thakali than
in the Sherpa. (3). The incidence of hypertension was 25% for men and 21%
for women in the Thakali and 47% for both sexes in the Sherpa. (&). Fat,
salt tea and alcohol intakes were significantly smaller in the Thakali
than in the Sherpa. The Thakali living in Jomson took buckwheat and its
leaves as the main foods, but the Sherpa in Helambu did not. (5). Estimat-
ed average salt intake was approximately 14~ 16 g/day in both areas. (6).
SBP and DBP were significantly and positively associated with age, BMI or
urinary Na excretion and negatively with urinary K excretion or protein
intake by multiple regression analysis. (7). Urinary K excretion was
significantly associated with buckwheat intake by multiple regression
analysis.

Conclusions: These results suggest that buckwheat intake might bring about
lower SBP and DBP levels in the Thakali than in the Sherpa since the

contents of rutin in buckwheat and 1ts leaves are extremely high.
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