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8ince earlier measurements on lelanesians in New Guinea
showed a correlation between minimal European contact and low blood
pressure, with low sodium:high potassium status of body fluids, an
‘extension of these obgservations was undertaken, Groups of different
economic background were studied as they adapted to European ways,
Those on government salaries (hospital orderliés at Goroka and
casunl labourers in Madang) were contrasted with lowlanders of the
Ramu River who had hod contact with traders for about 60 years. These
in turn were contrasted with Ilighland Chimbu om a cash crop economy,
and with Tsendo pecple-shifting cultivators on' the uplands of the
Jimi River who have now had mission contact for three years,

In Madang &8 few workers supported the rest of the family
groups, They had migrated from the Ramu River into the town and
chenged from a subsistence economy based on sago, to trade sgtore
dietary with a considerable content of sugar, salt, canned meat and
bread, In the Ramu rain forest at Wotebu, sago, small fish, fruit
and vegetables provided the staple but some trade salt and canned
meat wag available and had been used for meny years. These people
wore tribal relatives of those in Madang, In the highlands at
Goroka hospitol orderlies are relative.y well paid end live in
European type homes on European types of food, The much more
remote Tsenda poople at Koinambe have virtually no money eccaomy
but trading Jimi axes kad yilelded funds for beads, lanterns,
stoel axes and sa2lt, /. mission has beecn flying in canned moat and
the salt consumption hes increassd three fold since 1885 but is
still low, The firsti obzervations were made in 1966 while
electrolyte end blcod pressure measurements were made again in
16687,

IABLE 1

MEAN URINE ELECTROLYTES

Euwropcan contact ' .

and social status { Place Na miq/1 | K mEq/1 | K/Na pH

Salaried Goroka 172 58 0,33 ‘
Casual labour Lledang 156 68 0,42 5,7

Trade 60 yrs foteby 19 099 5.2 5.8

Cash crop 2 yrs Pari 54 212 3.9 7.7

Subsistence +

migsion Koinambe 27 224 8.3 8.3

European 180 70 0.35 5,7




SALIV./RY ELECTROLYTES
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-t TABLE I3
S
_ E SUEAT ELECTROLYTES
= 1
% European contect
; end social status | Plece Ne aBq/1 | K mEq/1 | K/Na Ne/K
4 | Labour liadang 87.3 11,0 | 0,20 | 3.4
e ; Trade Wotebu 14.7 13,7 | 0.94 1.1
i H Cashcrop Pari 13.4 11,0 0,980 1,1
d‘ t Subsistence Koinambe 20,0 14.0 0.70 1.4
- ; European 93 8.4 | 0,07 | 14.8
—
T ! T.BLE 111
:
)

f Buropean contact .
: and social status | Place Na mBq/1 K nEq/} K/Na
Salary Goroka 7,8 22,4 2.9
Labour iladang 10,6 23,8 2,2
) Trade Wotebu 10,9 23,6 2.1
| Cashecrop Part 11,4 28.1 2.5
i Subsistenco Koincmbe 8.7 20,5 3,5

The concentrations of sodium in urine, sweat, and salive K
were grectest amongst the people with most European contaoct (Teble I),
The K/Na retios were reciprocal to the increment of both systolic
and disstolic pressure above the level of 85/60, that characterises
the unsophisticated adult population of the :Highlands. In the Ramu
River sroa (Wotebu) where long but nmot intense white contact has
taken placo the Na/K ratio and blood pressures were somewhat lower
than those of the Madang/Goroka groups, With the lower levels of
: contact in Koinambe, blood pressures were almost as low as they

were the year before slthough some increment in sodium consumption by
the population as a whole had takem place,

iR bt

The main differences between socio~-economic groups in
electrolyte status are illustrated in the Tables, Urinary’
godium 1is higher and pH lower, the greater the contact with
money and Buropean ways of life, In gemcral K/Na is likely
to be proportional to aldosterone lovels, and this appears
to hold for urine but mot so clearly for sweat or salive electrolytes,
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The urina.ry pH rises to 8.9 amnzst 5'031; potato sating
people (but is lover in sago-eaters of ilotebu), Urinary €1 (70mB/1)
and PO, (30 mEq/1) provide anly about ome thipd of .the a&ion needed
to meet the cation excretion of Highland people. . Bicarbonate is
excreted with carboncte presumably, to sstisfy. the cation load,

Ls money, selt and protein increase thoro.is reduyction of the
urine pH,

In the sweat, potnssium.concentratlon is twice the European
level and sodium one f#4ith, with the Madang wage-earncrs nearer to
Buropecan thau the Highland gardening groumns, Adeptation to humid
tropics by the Madeng end Wotebu people seems less effective in
changing sweat ratios than diet, The Pari and Koinmmbg groups iive
of course in a temperate climate around 1200 m altitude.

e

Saliva shows less acculturation change than the othar
fluids: but the Melanesian potassium lcvels are twice and sodium
one third Buropean, Milk from Highland mothers 18 in the low range
of sodium concentration, but it is consistently low in potassium
relative to Buropeans, This interesting anomaly is pot explained,

The renin activity (a measure of angiotemain production)
ol the plasma from mcmbers of all these groups was estimated, The
activities were @ to 3 times greater than those of Buropeans

‘regardless of whetbor tac Melancsians had had much or little Europoaa

contact, Temperate zone Buropeans have a normal plasma renin range
of 0,5 to 3.0 ng/ml/hr, while at Koinambe the average value of renin
activity was 3,7, in Madang 4.2 apd at lotcbu 6,9 ng/ml/hr,

In the Wotebu, Ramu River reain forest the subjecte
renched an avorage total body water of €8%, while Koinambe
cultivators romaided at 74% water content, 8 high level probably
agsociated with sweet poteto diotary,

The coastal people are ‘exposed to humid heat and this
may sustain renin output, possibly through circulatory stimuli,
Renin activity of plasma could not readily be increased by the
conditions either of sampling or of preservation of the plasma
Iin dry ice, Renin concentration was found to have only slight-
relationship to sodium output in the carlicr investigation,

There are two other anomalies., One concerns the
rather poor relationship of renin concentration and aldosterone
concentration 15 the blood if renin is producing angictensin
to release 2ldosterone (Table V), The second is that if ronin
and angiotensin zre concerned in the control of thirst, there
would be higher levels of water turnover than have been encountered
emongst these people,
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Water turnover is at the European level, around 60 ml/kg/24hr,

With high renin concentrations and activity of the plasma of all

the tropical Melanesians lerge water intakes might be expected
i engiotonsin affected thirat,

Yhere taese hdve, however, bean

meagured, they have not been outside the Buropean level, in fact
these investigations hegan aa a result of the suspicion that
Chimbu pecple did not drink amd had low wuter requirements,

TABLE IV

POTASSIUM -~ SODIUM RATIOS AD ARTERILL PRESSURE

Urine Swent | 3alive Buropean
K/Ns pH K/Na K/Na BP contact
Hadang 0.4 8,7 0.3 2.2 127/71 P
Wotebu 5.2 5.8 0,9 2.1 117/70 s
Pari 3.9 7.7 1,1 3.1 118/75 +~
Koinambe 8.3 8,3 1.0 3,7 988/60 +
European
NG 1.9 5,8 0,1 2.5 +++
Buropean 0.3 5.3 0.2 0.8 +++
TABQ \4
ALDOSTZRONE 2 MLYTES AND BLOCD PRQSURE
Aldostorone Renin Renin Urine BP
ng/i0C mi Concentretion | Activity | K/Na
Pari %
(cash crop) 8,9 12,1 - 8,2 115/75
Koinambe
(subsistence) 23,2 12.0 3.7 33,8 28/60

There is thus evidence that oxposure to wmoney economy

brings about changos in blood prossure, end with increase of salt

intake, swoet and urinary sodium rises, while plasma aldostorona falls,
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Salivary and milk electrolyte conrcentrations do sot,
however, change from their characteristic low sodium:high potuasium
status, nor is it easy to roconcile the renin activities with the
amount of sodium availeble,

Locations end socinl groupings:

Goroka :+ HMedical orderlies, sophisticated, maleried,

Madang :+ Poor labourers, some unemployed: in town
from Ramu River,

Wotebu ¢ Village people with long tinde and missionary
contact on the Remu River,

Part ¢ Village now getting money from coffee and trode
in Highlands

Koinrmbe : 3 years exposure to mission with some
trade, little money

Const s+ VMadong

River flcts : lotebu

lMountains : Goroka -~ towm

Pari - digtant villago
Koinambe =~ remote geitlement

SUMMARY

Llthough the urinary eloctrolytes of Melaneslans
approsch the Euroroszn pattern sunongst thoso able to buy European foods,
the sallivary and gweat electrolyte rntios remein displaced in the
direction of high potnssium, low sodium concentrations,

Arterial blood pressures show evidence of rising with
Europeon contact, and plsame nldosterone concentration fnlls,
But renin activity is high in all Melanoesicn groups and not cloarly
related to nldosterone, sodium status, weter turnover or blood

pressure, 2onin was ot n higher level in the humid hoat than in tho
cooler mountoin regions,
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Salivary and sweat electirolytes do not change greatly from high potassium - low
sodium even though aldosterone concentration is low and sodium is plentiful in urine.
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