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Pukumani Funerary poles; Tiwi Islands, (Bathurst and Melville), natural ochres with
wax, honey and egg yolk fixatives and synthetic acrylic pigments on hollowed ironwood,,
Australian Museum, Sydney.



The central Australian continent when seen from high above in an aircraft stretches
onward forever to the horizon as a vast reddish plain. Red (not green or gold) is the true
color of Australia, witness its great “red center”. For untold millennia the indigenous
inhabitants of the continent have had a close, sacred relationship with the land. The color
red, needless to say holds powerful symbolic meaning for many tribes including the Tiwi
of Bathurst and Melville islands in the far north. Red is a symbol of both life and death. It
plays an important part for the Tiwi not only spiritually but also in a fascinating
biological imperative. The Tiwi islanders were so isolated for so long they once thought
that they were the only people on the whole Earth, indeed in their language the word
“tiwi”, means, “we, the only people”. Just as the wider community of Homo sapiens, ask
themselves the eternal question, “are we alone in the Universe”, so until relatively
recently, did the Tiwi wonder whether they were alone on the Earth - a poignant thought
in that context for the former conjecture!

As their numbers were always so few, the Tiwi had to ensure that marriage to close
relatives was kept to a minimum, in order to maintain the genetic diversity, that would
ensure the survival of their people. They used an ingenious means by which four
seemingly sufficiently diverse genetic groupings could be identified within their tribe. At
birth Tiwi children are told to which “color” they belong, which in turn will determine
who they can marry when they become adults. Some children are designated yellow for
the mullet fish, some are white for the pandanus bush and some are black for the rocks of
the earth. But some are special as “reds” for the life-giving Sun. Reds must marry only
whites or yellows, they must not marry blacks or other reds.

But these four colors are also sacred to the Tiwi, black for the earth from which they
came, red for the Sun that sustains all life, white for the plant life and yellow for animal
life - these colors define the great universal cycles of life itself. And just as the four colors
play a vital role in life so too do they in death. Two to six months following death the Tiwi
honour that person’s life with funerary monuments called “Pukumani” which in their
language means “taboo” or “dangerous”. These beautiful monuments are constructed
from hollowed-out ironwood and then stunningly decorated in intricate secret symbols
that record important events in the life of the deceased. It is taboo to interfere in any way
with the Pukumani, they are simply left around the grave site until they decay away to
nothing - taking the dead persons spirit away into the afterlife. The Pukumani are painted
using precious pigments of the four sacred colors. These beautiful pigments are created
in special ways, and amoung the most precious is red ocher, the color of the Sun and the
colour its rays impart to the hot dry Australian earth.

Sources of the most sacred forms of red ocher are greatly revered amoung many
indigenous tribes, and certain places are well known to yield the richest most glorious
examples, such as Wilga Mia in the Campbell ranges of Western Australia and the mines
of Bookartoo at Parachilna in South Australia. Until the 1880s there are records of hosts
of young men of the Diyari tribe near Lake Howitt making great pilgrimages south to
Parachilna every year to trade possum skins, boomerangs, axes, bush tobacco for the
sacred red ochre pigment. They would then take it back home and decorate their bodies
with it for various important ceremonies and rituals.



Though red ocher is a very ancient and important pigment in indigenous Australian
culture that links their people spiritually to the Sun and the red earth, its use is by no
means unique to the Australian continent. Aboriginal Art work can be traced back in
Australia to some of the earliest migrations of Homo sapiens out of Africa and the Middle
east, around 40 - 50 thousand years ago, but within Africa itself red ochre was used in
cave Art thousands of years earlier than this.

Modern geological science now understands that the red ocher pigment derives its color
from iron oxide, one of the most abundant minerals in the Earth’s crust. Iron is a special
element in the Universe. It is forged in the center of main sequence stars that are near the
end of their lives. At the core of these stars - which includes our own Sun (though now
only half way through its life) - immense forces create new elements by processes we still
do not fully understand. As the life of the star progresses lighter elements under
temperatures upwards of 15 million degrees centigrade and unimaginable pressures that
seem to defy the known laws of physics are fused to form heavier and heavier elements. A
point is reached where an element is formed that can no longer be fused further with any
other element (unless the star goes super-nova). This element is iron.

The element Iron is essential for most life on Earth. In humans it plays a critical role in
hemoglobin that transports life giving oxygen and in cytochromes that drive the internal
processes of cellular respiration. Human life could not exist without iron, forged in the
crucible of the interior of stars this element sustains life, though in excess it can also take
it away. The Tiwi people showed an ancient wisdom indeed when they chose the red
ochre as one of their symbols of life and of death.

It was only as late as the 1990s that outsiders were able to view examples of Pukumani
funerary poles. Fortunately for the wider world community, the Tiwi have recently
relaxed their rules to allow replica Pukumani to be displayed in Museums and today
examples can be seen in many of the world’s greatest including the Vatican itself.
Amoung the first outsiders allowed to see a real Pukumani in the 1990s there was one
who asked the guide about one particularly beautiful set of poles that were dedicated to a
recently deceased “red” Tiwi. Being a red this Tiwi’s Pukumani was especially rich in
brilliant red ochers of dots and lines that represented important people and events in his
life. The tourist in a hushed and reverent tone enquired what the large yellow ochre oval
shapes were that were painted atop one of the poles. “Oh those !”, replied the Tiwi
guide, “there’re Aussie Rules Sherrins mate, he loved his footy!”

In addition to having a great reverence for life and the land the Tiwi also have a splendid
Aussie sense of humour!



IRON - ORAL PREPARATIONS

Introduction

Iron is used to prevent and to treat:

° Iron deficiency without anaemia
° Iron deficiency with anaemia
Iron can be given orally or IV

Therapy with oral iron is continued until iron stores have been replenished and the serum
ferritin concentration is well within the normal range.

This usually takes 3 - 6 months.

See also separate documents on:

° Iron- Carboxymaltose, (in Drugs folder).
) Iron - Polymaltose, (in Drugs folder).

° Iron - Sucrose, (in Drugs folder).

° Iron Overdose, (in Toxicology folder).

) Iron Deficiency, (in GIT folder).

° Iron Status Chart (in Biomarker folder).
Chemistry

Elemental symbol: Fe

Atomic number 26

Atomic weight: 55.845

Melting point: 1538 °C

Boiling point: 2861 °C
Classification: Metal.

Physical Appearance:

Lustrous, metallic, greyish tinge



Classification

Preparations of iron include:

Oral:
1. Ferrous:
° Ferrous fumarate
° Ferrous gluconate
° Ferrous sulfate (dried):
° Ferrous sulfate (non-dried, heptahydrate)
2. Ferric:
° Ferric chloride
V:
1. Iron - polymaltose
2. Iron - carboxymaltose
3. Iron - sucrose

Preparations

Oral preparations of iron include:

Tablets:
1. Ferrous:
° Ferrous fumarate:
v e.g. Ferro-tab: Iron 65.7 mg (as ferrous fumarate 200 mg)
° Ferrous sulfate (dried):
v e.g. Ferro-Gradumet: Iron 105 mg (as dried ferrous sulfate 325
mg) (controlled release).
° Ferrous gluconate

° Ferrous sulfate (non-dried, heptahydrate)



2. Ferric:
° Ferric chloride
Liquid formulations:
° Ferro-Liquid: Oral liquid, iron 6 mg/mL (as ferrous sulfate 30 mg/mL), 250 mL.
Fixed dose combinations:
There is a large number of fixed dose iron combination preparations, including:
1. FGF tablets:

° Iron 80mg (as dried ferrous sulfate 250 mg), folic acid 300 mcg
(controlled release)

2. Fefol capsules:

° Iron 87.4 mg (as dried ferrous sulfate 270 mg), folic acid 300 mcg
3. Ferro-F tablets:

° Iron 100 mg (as ferrous fumarate 310 mg), folic acid 350 mcg
4. Ferrograd C tablets:

° Iron 105 mg (as dried ferrous sulfate 325 mg), ascorbic acid 500 mg
(controlled release).

Note that the iron content in various over the counter, multivitamin-mineral
products is too low to treat iron deficiency. 2

The amount of elemental iron in a ferrous (+2) or ferric (+3) salt may be estimated as
follows: !

Iron containing compound Divide the compound dose by this, to obtain
an estimate of the amount of elemental iron

Ferrous sulfate (dried) 3.3

Ferrous sulfate (heptahydrate) | 5




Ferrous gluconate 9

Ferrous fumarate 3
Ferric chloride 3.5
Ferrous chloride 4

Mechanism of Action

Iron is an essential element required for the formation and proper function of:
° Haemoglobin

° Myoglobin

° Cytochromes involved in aerobic cellular respiration

Pharmacodynamics

Therapy is continued until iron stores have been replenished and the serum ferritin
concentration is well within the normal range.

This usually takes 3 - 6 months.

Pharmacokinetics

Absorption:

° Iron can be given orally or IV

Note that all ferrous salts are equally effective and are absorbed to approximately
the same extent.

IM Injection of iron preparations is not recommended as it is painful an can cause
permanent skin scarring and discolouration.

Distribution:
) The mean Vd is approximately 3 liters, corresponding to the plasma volume.

° The extent of human placental transfer is unknown.



° Human milk is a poor source of iron.

Maternal supplements do not significantly change the breast milk concentration of
H 3
iron.

Metabolism and excretion:

° Iron is incorporated into iron depleted haemoglobin, myoglobin and
cytochrome molecules.

Body transferrin and ferritin store are also repleted.
Indications
Indications:
1. Prevention and treatment of iron deficiency anaemia

2. Fixed-dose combination with folic acid it is used for the prevention and treatment
of iron and folate deficiency, particularly during pregnancy

Contra-indications/precautions

These include:

1. Anaemia not due to iron deficiency, (contraindicated).
2. Haemochromatosis (contraindicated).
3. Transfusion-dependent anaemias:
) There is a risk of iron overload; avoid iron supplementation.

4. Gl disease:

° May be exacerbated by oral iron.
5. Oral and parenteral iron should not be used together. 3
Pregnancy

Intravenous and oral iron supplements are safe to use in correcting iron deficiency during
pregnancy.

Intravenous iron therapy provides a reliable and faster approach to replenish iron stores
for patients who may be non-compliant or when oral treatment is not tolerated. *



Breast feeding:

Intravenous and oral iron supplementations are safe to use during breastfeeding. *

Exclusively breastfed infants of women who are iron deficient may require iron
supplementation as human milk is a poor source of iron.

Adverse Effects

These include:
1. GIT upset:
This is very common.

Symptoms are generally dose-related, and can include:

° Nausea / vomiting.

° Abdominal pain

° Constipation

° Diarrhoea
2. Black discoloration of faeces:

° Making the distinction from melena problematic.
3. Oral liquid preparations may cause temporary black discolouration of teeth

) Diluting with water and drinking via a straw can help prevent this effect.
Dosing

Optimal treatment for iron deficiency is an oral supplement of elemental iron of 2 -
3 mg/kg daily in adults. 2

Continue therapy until iron stores have been replenished and the serum ferritin
concentration is well within the normal range.

This usually takes 3 - 6 months.
Tablets, capsules should be swallowed whole; they should not be crushed or chewed.
In general terms: 3

All doses below are expressed in terms of elemental iron.



1 mg elemental iron is approximately equivalent to:

° Ferrous fumarate 3 mg
° Ferrous sulfate (dried) 3 mg
° Ferrous sulfate (as liquid) 5 mg.

Treatment of iron deficiency anaemia:

Daily dose can be given in divided doses to improve Gl tolerance.

Oral:
° Adult: 100 - 200 mg daily.
° Child: 3 - 6 mg/kg (maximum 100 - 200 mg) daily.

More specifically for ferrous sulfate: 2

1. Ferrous sulfate tablets:
) Adult: Ferrous sulfate slow release 325 to 650 mg (= elemental iron 105 to
210 mg)
° Child: 3 - 6 mg elemental iron/kg/day up to 210 mg elemental iron orally,
once daily

Tablets should be swallowed whole
Or
2. Ferrous sulfate oral solution

) Adult: Ferrous sulfate oral solution 30 mg/mL (= elemental iron 6 mg/mL)
15 - 30 mL once daily

° Child: 0.3 - 0.5 mL/kg orally, once daily.
For children with severe deficiency, up to 1 mL/kg daily in 2 to 3 divided doses may be
needed, and should be continued for 3 months after the haemoglobin has returned to
normal, to replenish stores.

Gl adverse effects may be reduced by: 2

° Starting at a low dose and gradually increasing after 2 - 4 weeks, by taking
smaller doses more frequently, or by dosing less frequently



° Taking with meals (but this may also may reduce absorption)

It is claimed that controlled release products have fewer Gl adverse effects, however they
may also have lower bioavailability.



Appendix 1

Physical Properties of iron:

Iron (from Life Science Library, “Matter”, 1963.)

Elemental symbol: Fe
Atomic number 26
Atomic weight: 55.845
Melting point: 1538 °C
Boiling point: 2861 °C
Classification: Metal.

Physical Appearance: Lustrous, metallic, greyish tinge
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Once strictly hidden from view to all
outsiders, beautiful replica Pukumani
Funerary poles can now be enjoyed across
the world from, Darwin Airport (left -
photographed by Steve Passlow) to the
Vatican Museums (above)!
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