4. L EAD POISONING & AFTERTIME

Upon exposure, human body accumulates leed mainly in minerd tissues, with a lifetime
of severd decades. Under dress, such as manutrition, deminerdization occurs resulting in the
mobilization of bone-sequestered lead. This stress might be sufficient, even in the absence of
externd lead exposure, to poison individuds In the Aftertime the lead burden coming from
bone deminerdization of undernourished survivors will add to the volcanic lead intakes. The
leed blood levd of the generd populdion is dready so close to the toxic threshold that even
well prepared communities could be affected.

During the troubled times aheed, the levedl of preparation of individuds families and
communities will vary greetly. The ided sStuation, concerning the lead poisoning problem, is to
o, shortly after the pole shift, a shdter (to minimize exposure to lead containing volcanic
ashes), a seady food supply from an indoor permeculture system (to avoid lead contamination
of food), means to get lead free waer (eg. didillaion), some kind of lead assay and an
effective trestment for poisoned individuds (eg.: chdation thergpy). In the worse case, where
none of this is available, Smple measures (such as water filtration and dust mask) can be used to
lower lead exposure. Even in lead contaminated soil, appropriate growing practices and a proper
section of crop can minimize plant incorporation of leed. Smilarly, for exposed animds an
gopropriate sdection of species and body parts used for food can dso grealy lower lead
ingestion.

Besdes the levd of preparation, there are dso many less controllable parameters that will
influences the likelihood for survivorsto be poisoned by leed:

?? Individud susceptibility. Due to gendtic factors some individuds will  be
sgnificantly less prone to lead poisoning than other. A wide range of response to lead
exposure can be expected, thiswill only be revealed upon lead exposure.

?? The expostion of the living location to volcanic ashes is an important point to teke
into account for survival. For the people who have the freedom, willingness and
opportunity to change locaion, many advices can be found on the sife location
sction of ZetaTadk®'. The prevalent wind with respect to volcanoes location is
another important factor to consider.

?? The chemicd compodtion of predominant volcano ashes might aso influence
condderably the survivors. Some volcanoes might be more deadly than other as far
as lead chemicas they spew is concerned.

To help to ded with the lead poisoning problem in the Aftertime, and in addition to

physicdly prepare, it is aso important to develop a podtive atitude in:

?? Ganing knowledge. An anayss of the present knowledge related to lead can be used
as a bass to propose solutions and help to ded with the lead poisoning problem in the
context of the Aftertime.

?? Adapting to new conditions On many aspects rdlaed to lead poisoning, such as
avoidance of poisoning, recognition of poisoning and leed poisoning trestment, a
trid-error gpproach will be necessary. Implementing solutions will not only require
knowledge, but aso adaptability and flexibility.

The measures proposed below are for most of them, common sense. Different dternatives
to treat poisoned individuds and to prepare lead free water are described, but the most
important message to remember is that avoidance of exposure to lead is the mogt important
prevention!



4. 1. Prevention from poisoning

Avoiding lead from entering the body would prevent poisoning. Getting lead depleted
water through didillation is tedious but not difficult. Getting food only from a dosad production
system is fa more difficult and not redly redidic. Therefore, means to reduce leed
incorporetion in the body will have to be used. Even when lead has reached the gastro intestinal
tract, an gppropriate diet and food sdection, the addition of essentid minerd and ord chdators
ae svad ways to lower leed bioc-avalablity. An gppropriste housng and good hygiene
practices can dso help in lessening lead exposure.

Snce they ae paticulaly sendble to lead poisoning, children, pregnant women and
usoeptible  individuadls should be especidly protected from lead exposure. In addition,
childhood brain impairment caused by lead might not be reversed by drug trestment?.

4. 1. 1. How to avoid lead from entering the body and to lower lead bio-
availability
In the Aftertime, the main probable routes of lead entry will be ingestion and inhaation.

Below, some information for a better preparation and messures to minimize leed contamingtion
are described.

?? Atmospheric lead and lead dusts

Between the man two routes of lead incorporation in the body, inhdaion is the most
dangerous. Dust mask can be usad to reduce exposure to amospheric volcanic dugt particles.
They are available in hardware stores. It is certainly wise to stock some. They are chegp now;
they might become vauable in the pogt pole shift era

?? Lead in water

During the coming caaclysms and the Aftertime, volcano ashes containing lead will
contaminate surface water. Water will certainly be a mgor source of lead poisoning In drinking
water, the red danger comes from the ingdious dissolved lead, which is not removed by
filtration and can be present in crysta clear water. The method of dose for lead free water
preparation is didillation. Didtillation is not difficult; it requires a hesting source to boil water.
Means to prepare lead free water are described in ‘4. 4. How to get lead free water’.

Not only should drinking water be didilled, but dso water, which is used to wash hands
and food and water that is used in food production systems.

If lead free water cannot be found or produced, athough this will not remove dissolved
leed, filtration or decantation will remove dust-containing lead. If non-purified water has to be
used, the less acid water the better, since acidity dissolves more lead. Minerd rich water,
containing calcium, magnesum is dso sdfer. It is probably safer to avoid surface water. A leed
test kit is certainly very valuable here to determine which water source isthe safest.

?? Lead in food

Ingegtion is the other route of lead incorporation; since lead is rather quickly dissolved in
acid conditions, avoid lead particles from reaching the somach. Lead may aso contaminae
food. Root vegetables take up soil lead and atmospheric leed may fdl onto leafy vegetable.
Even in heavily contaminated soils the roots do not absorb much leed.

Fants incorporate lead differently and it is hard to predict the amount of lead abosorbed by
a plant species only based on soil concentration. Severd factors influence lead incorporaion by
the roots in a soil mantained & a pH levd higher than 6.5, lead is rdaivdy unavaladle to
plants. Since organic compounds bind lead, the addition of organic matter to the soil decreases
lead incorporation by vegetables Even a soil levds above 500 ppm (500 micrograms per
gram), mogt of the risk is from lead contaminated soil or dust deposits on the plants rather then
from uptake of lead by the planf. When grown on lead contaminated soil, fruiting crops



(tomatoes, peppers, squash, cucumbers, pess, beans, corn, drawberries, gpples, etc) incorporate
little leed and should be preferred to root crops (such as carrots and radishes). Leafy vegetables
(such as lettuce and spinach) should be avoided®. Ledfy vegetable (such as lettuce leaves can
dore up to seven times more lead than beet roots. Lead that is deposited on leaves does not
enter the plants. Vegetables should be carefully washed before consumption. Since water
removes only patidly lead depodted on plants, it is preferable to add vinegar (1%) or S0P
(0.5%) to cleaning water. It is important to remove any traces of dirt or dust on the plant parts
that are eaten. Indeed, lead concentration in dust or soil is probably much higher then in the
plant. It is dso preferable to grow vegetables where edible plant parts are protected by leaves
such as cabbage or corrP. Among the main dietary source of lead, grain comes firgt, since the
fibrous seed coat retans minerd, whole gran potentidly contains even higher amount of leed.
The second dimentary source of lead comes from vegetables. Mests come third. Plants tend to
have higher lead levels than animal food="o"* Bookmark not defined.

Animas have physologicd mechaniams to get rid of lead, but they dso incorporae and
concentrate lead in some organs, manly in bones. When edting animds suspected to be
poisoned by leed, if possble in addition to bones the following organs should probably be
avoided: testes, kidney, bone marrow, bran and liver®. However, liver is a good source for
many vitamins and should only be rgected when absolutdly necessary. If one can assume tha
some animal gpecies are more resstant than others to lead exposure because they excrete lead
more efficiently, poultry should preferably be consumed. Figs, goats and rabbits come next.
Catle, sheep, horses, should be the last candidetes In addition young animas contains higher
percentage of lead than adult animas. Marine organisms concentrate lead by a factor of 100 to
300 times when compared to seawater. However, lead in seawater is very diluted and the
concentration of lead in sesfood remains [owE""o"! Bockmark not defined.

Any food in contact with lead particles produced by volcanoes should be carefully
cleaned. This should dready remove an important source of potentid poisoning (this will not
remove lead which has been incorporated in food).

4.1. 2. How to lower lead bio-availability

A good diet can hdp to minimize lead absorption. Undernourishment favors lead
absorption. There are severd ways by which appropriate nutrition can help in preventing leed
incorporation in the body:

?? Appropriate diet

A fa rich diet seems to increase lead absorption (Snce fat rich food will hardly be
avalable after the pole shift, this observation is on the good side). However, low iron™ ™"
Bookmark not defined. 7 4 cjum, magnesium® or vitamin C (ascorbic acid) incresses lead blood level
and consequently lead poisoning. Food like spinach is rich in iron °. It does not require stron
light to grow spinach. Dietary ascorbic acid seems to protect from elevated lead blood level
(this is well documented in animas, more speculative n human). Dietary vitamin C is probably
a good way to control lead toxicity*X. People who consumed acohol on a daly basis as well as
smokers seem to have a higher blood lead concentration'2. The consumption of tofu, which has
ahigh calcium contert, is associated with low blood lead levelsE"o Bookmerk not defined.

In an atempt to identify the most appropriate vegetable digt, the ‘Dr. Duke's
Phytochemica and Ethnobotanica Databasss  were searched usi ng svera parameters. These
vegetables were sdected based on ther chemicd compostion in compounds (ascorbic acid,
cddum, magnesum, iron, zinc, and lead), which gppear rdevant in preventing lead poisoning
or in treating poisoned patients The ranking of these vegetables, starting with the one, which
gopears the mogt beneficid, isshown in table 1.



Tablell. Selection of the most appropriate vegetable diet to prevent lead poisoning

Common name Latinname Part Ascorbicacid  Cdcium  Magnesum  Iron Zinc  Lead
(ppm) (ppm) (ppm)  (ppm) (ppm) (ppm)

Green Bean Phaseolus wilgaris Fruit 2,389 18,000 18,000 1,050 150 105
Lettuce Lactuca sativa L. Ledt 3,000 19,140 8,700 176 974 6
Spinach Soinacia oleracea L. Plant 7,595 15,700 11,000 3384 185 3
Paprika CapsicumannuumL. Fruit 20,982 1,956 2,340 286 77 2
Endive Cichoriumendivia L. Lest 9,302 10,080 2,400 360 146 5
Radish Raphanus sativusL. Root 6,216 8570 3,570 189 2
Cauliflower Brassicaoleracea ‘Hower’ 9,300 4040 2,250 122 97

var. botrytisL.
Brussel-Sorout Brasscadleracea Left 6,069 3177 1,642 136 157

var. gemmifera
Carrot Daucuscarotal. Root 775 5,710 1,980 300 Vel 2
Bet Beta vulgaris Root 863 4200 4,200 165 70 4

?? Alimentary chelator

Alimentary chelator compounds (such as EDTA) work by sequestering lead and
consequently avoid assmilation in the body. Since 95% of EDTA taken ordly is not aosorbed,
per os adminidration of CaNa EDTA is used when lead is present in the gastrointesting
tract'®. One might then suppose that the addition of smal amounts of EDTA to contaminated
food could sufficdently decresse lead absorption to prevent poisoning. Oxdic acdid and ditric
acid (found in ggnificant amount in rhubarb and citrus, respectivdy) ae adso posshle
dimentary chdators but therr effectiveness in preventing lead assmilation is not documented.
They might even increase the bic-avalahility of lead and the acidity of these compounds might
increase the dissolution of lead in food. Succimer and amino acids containing sulfur (cysteine
and mehioning ..) ae usad as additive to ord medicine for preventing chronic lead
poisoningls’le.

?? Essential metal ions and vitamins supplementation

Food enriched in essentid metd ions such as iron, cacium, magnesum and zinc, which
can compete with lead for binding to target molecules, can reduce leed assmilation. Cacium
seems to determine how much lead is absorbed from the diet. Cacium and leed are smilar and
compete for binding Stesin the intestines™.

The processes used to remove lead from water, such as water didillation, will dso
diminate essentiadl meta ions. Therefore, when metd ions depleted water is congantly drunk, it
might be important to concomitantly use supplementation of essentid metd ions (C&£*, Mg™
ad Zn®") in order to keep the body hesthy and not too senshble to environmenta leed
contamination. In addition, when food consumption decreases, intake of vitamins and minerds
can no longer be aufficient, which mekes the body wvulnerable to lead contamingtion.
Manutrition and diarhea are important risk factors of lead poisoning. Currently, in the generd
population, the intake of magnesum, cadum and zinc is usudly too low. One can imagine that
this problem iswill get worse during the Aftertime, unless specific attention is paid to it.

The firs measure to prevent contamination is avoidance of exposure to leed, the second
one is to make sure that sufficient amounts of essentid minerds are ingested to minimize lead
assmilaion. Minerd supplements and vitamins should be stocked and naurd sources should
be identified. One important parameter to take into account in sdecting minerd supplements is
the balance between the different essentid meta ions. An excess of one minera can reduce the
assmilaion of the other ones When used during an extended period of time, a wel-baanced



multimineral supplement is preferable. Ord adminigration is the most common way of minerd
upplement adminiration.

The following information on essentid minerds and on vitamins'® ° can hdp to
identify appropriate sources:

Calcium is found in dary products Assmilaion of organic cdcium supplements such
as carbonate, citrate, maate, gluconate or lactate is mogt efficient. Some supplements contain
vitamin D, which is required for cacum assmilation. Cacum intake of the populdion is often
not sufficient. Children, teenagers and pregnant women need a higher inteke of cadcium. Not
more than 2000 mg of cdcium (totd) should be taken per day because it could affect znc,
magnesum and iron assmilaion. It is usudly taken in supplement of 400 to 500 mg. In
addition to dairy products, minerd water, citrus fruits, cabbage, sardines with bones, broccoli
and dmonds are good sources for cadcium. Oyders shelves and bone powder are sometimes
used as minerd supplements but in that case, one has to make sure that they do not contain lead.
Shdlfish concentrate minerds in the shells and will probably concentrate more leed in the
Aftetime. Shells accumulated before indudtrid times (and aso before the pole shift) could be
an appropriate source of calcium supplement='ort Bookmark not defined.

Magnesium supplements are often found in aspartate, carbonate, gluconate, oxyde or
sulfate form, but the citrate form is better absorbed. 200 b 600 mg of magnesium supplements
can be taken per day. The totd magnesum ingested should not be more than about 700 mg per
day. Magnesum supplementation often induces diarhea. Naturd sources of magnesum are dry
fruits, green vegetables, minerd water and wild rice.

Zinc supplements, taken in excess can interfere with cupper assmilation. Not more than
10-15 mg/day of zinc supplement should be taken. Zinc is found in medt, fish, poultry, eggs
seafood (oysters), cheese, and dry beans. The chemica farm of zinc does not influence much its
bicavalallity but zinc is better absorbed when coming from meat rather than from plants. The
addition of zinc to food decrease diarrhea and boost the immune system.

Iron supplements (Fez*) in sulfate, fumarate or gluconate forms are often associated to
seved vitamins and minerds. Usudly iron supplements provide 25 mg per day. An excess of
iron intake can be toxic. Alimentary iron comes from mest, fish, seefood (oysters) and green
vegetable.

Vitamin C in blood is nversdy corrdaed to leed leve. Supplements of 200 to 1000 mg
per day are usudly teken. Ascorbic acid is found in citrus fruits, kiwi, cabbage, broccoli, green
leafy vegetables, paprika, cassis and strawberries.

Vitamin D is required for cdcium assmidion. Vitamin D is syntheszed by the skin
when exposed to the sun. In the Aftertime, with a low sunlight and conditions thet favor minera
loss, getting sufficient vitamin D will cetanly be a matter of concern. Upon vitamin D
deficiency, less cdcium is absorbed and bone losses increase. In the Aftertime conditions, this
would result in an inceese of lead assmilation and bone-sequestered leed mohilization.
Vitamin Cisfound in fa fish, eggsand liver.

4. 1. 3. How to minimize lead exposure
?? Infood production systems

The best way to survive under adverse environmental conditions is to enclose onesdf in a
closed autonomous system where a shelter reduces exposure to lead containing ashes and where
food is obtained from indoor gardening. Even in such systems, care should be taken to lower
lead exposure. Condant attention has to be pad to prevent lead from reaching the food
production chain. One should be aware that poisoned people, especidly when treated with
chelators would excrete lead in urine ad feces, which in entering the recycling loop would in
turn contaminate the food production sysems. Smilarly to the use of EDTA as a trestment for
leed poisoned patient, EDTA can dso be usad to lower metd ions contain of nutritive solutions



when an accidenta contamination occurs. The plants or microorganisms cultivated in a
permaculture process can aso be used to monitor the lead contamination level of the system
(see 4. 3. Lead Assays in pog pole shift erd. They dso offer the opportunity to remove
contaminating lead or metal ions from the system (see 4. 4. How to get lead free water).

?? In housing

Although in the Aftertime, hygiene might be ‘the least of anyone's thoughts ®, lead
exposure can be reduced usng smple deanliness measures to avoid carrying volcanic dugt in
Aftetime housng and bringing lead containing ashes to the mouth through dirty hands
Ingestion of lead containing dust is currently a mgor source of contamination for children;
therefore one might suspect that the problem will be worse in the Aftertime. The only way to
protect from this source of contamination is to keep the housng and children as dean as
possible.

4. 2. Treatment when contaminated

When prevention is not enough and lead poisoning has occurred, treatment is necessary.
In the following paragraphs these questions are addressed in the context of the post pole shift
era once lead poisoning is suspected or recognized, when should a trestment be initiated? What
kind of trestment will be avalable to treat poisoned individuds? Who should be trested first
when only finite resources are available? These are tough questions and difficult choices will
have to be made. The following paragraphs are intended to help in defining priorities

4. 2. 1. When should a treatment beinitiated

Because it might be the only way to confirm lead poisoning when S ae not
available, one should learn to recognize the symptoms of lead poisoning:Eor Bookmark not defined.
Visud didurbances, gedirointesind falures and nervous sysem disorders reported in
ZetaTalk@®E' ot Bookmark not defined. - ore qymptoms which are commonly described. However, the
symptoms are not specific (most persons with leed toxicity are not overtly symptomatic ).
Children behavior may be the only indication of lead poisoning. Lead toxic children are often
reported as being *diifficult to manage Z.

Depending on resources, treetment should be initisted as soon as recognized. |If
resources for trestment are scarce, it might only be possble b treat patients with life threatening
symptoms or acute poisoning. Life threstening symptoms suggesting encephaopathy are
obtundation, headache and persstent vomiting. Whether lead exposure is acute (hegppens
quickly) or chronic (poisoning occurs over weeks or months) the symptoms are dightly
different.

The symptoms of lead poisoning are summarized in Tablel11.



Tablelll: Lead toxicity symptoms (from ‘Case Studiesin Environmental M edicine®)

Mild Toxicity

Myaglia or parasthesa

Mild fatigue

[rritability

Lethargy

Occasond abdomind discomfort
M oder ate Toxicity

Arthdgia
Generd faigue
Difficult concentration
Muscular exhaudtibility
Tremor
Headache
Diffuse abdomind pain
Vomiting
Weight loss
Condtipation

Sever e Toxicity

Paresis or pardyss

Encephdopathy. May doruptly leed to saizures, changes in consciousness,
comaand death

Lead line (blue-black) on gingiva tissue

Calic (intermittent, severe abdominal cramps)

Some symptoms are more specific and more easly recognizeble: sweetish metdlic tagte,
burning mouth, severe thirst, unsteady walking style, wrist drop (see picture in reference™ ™™
Bookmark not defined. and foot dr Error! Bookmark not deﬁned., “leed-ling’ on gum margin (see picture in
reference™""o"! Booxmark not definedy "1+ 5 very unusual to see a lead line in a child. This purplish line
on the gums is rarely seen today, but if present, usudly indicates severe and prolonged leed
poisoning’®.

4. 2. 2. How poisoned individuals could betreated

There are severd dternatives to treat lead poisoned patients. In the addition to the
effective chddion thergpy, essentid metd ion supplementation therapy seems to work quite
well. Homeopathy, heat depuration and plant therapy, which might be more easly implemented
in the pole shift era can dso provide solutions to the problem. The body has the ability to get
rid of leed and consequently the firg trestment to condder is the avoidance of any additiond
lead incorporation. The trestments described below can speed up the excretion of lead.

?? Chelation Therapy

Chdlators whose utilizetion necesstates the hospitdization of the patient, which reguire
intravenous adminigtration or present severe sde effects should be avoided. The only chelators
(among those which are commonly used a the moment) that fulfill these requirements are
succimer and dimerva. Clearly, succimer has the safest spectrum of side effects. Chemet is the
Sancfi's brand name for succime”*®. The drug produces no harmful side effects but is
expendve about $ 400 for a bottle of 100 pills. As often sugpected for ord chelaors, succimer
doesn't seem to incresse gastrointestind leed absorption during trestment®. Since a complete
leed free environment will be difficult to attain in the Aftertime, this property of succimer,



together with its ord adminigration and its minor Sde effects make of this drug, the best
candidete for lead poisoning trestment in the post pole shift era Chronic lead intoxication is
usudly treated with ord chelators

An dterndive is to use EDTA ordly, even if mogt of it will not reach the blood stream.
EDTA is chegper than succimer and easily available. If EDTA has to be used, take the
monocadcium disodium form: CaNa EDTA. It is dso possble to purchase ord chedion
formulas, containing EDTA, cystein and vitamins, which ae intended, in lowering heavy
metas in the body, to decrease the incidence of heart disease. One example is Life Glow Plus
($150 plus shipping for 4 bottles)?.

A potentid problem sometimes reported with chelation agents (particularly when taken
ordly) is that they can greetly enhance the absorption of lead from gastro-intestind tract.
Therefore, specid care should be taken to absolutely avoid lead in food and weater of poisoned
individuals during trestment. Or trestment should be given on an empty somach in order to
avoid cheaion of dietary metas. However, since 95% of EDTA taken oraly is not absorbed,
per os administration of CaNa EDTA is used when lead is present in the gastro-intesting tract.

Since ‘ The chemical industry will be very hard hit'2 during the coming catadlysms, the
gynthesis of the therapeutic chelator molecules which are presently used for lead poisoning
trestment will most probably not be possble, unless a community has specificaly prepared for
this, in acquiring the necessary knowledge in implementing the synthess protocols and in
assuring adequate sources for the required starting chemicals.

?? Supplementation therapy with essential metal ions

Toxic metd dimination by minera substitution is described in Troubled Times®. On an
animd modd, ord trestment with magnesum has better effects than intravenous adminigtration
of EDTAY. If this were dso obsarved for humans, minera supplementation therapy would be
an essy way to treat poisoned individuds. This therapy is chegper, and eader to implement than
chddion therapy. Theaefore in addition to chdators, it might be wise to sock minerd
supplements containing Mg?*, Ce&*, zZn™*. Minerd supplementation can be used not only to
prevent leed assmilation (as described in 4. 1. 2. How to lower lead bio-avalability, ‘ Essentid
meta ions and vitamins supplementation’) but o to treat poisoned individuds.

?? Heat Depuration

This desription of heat depuraion can be found on the fdlowing web gte
reference®™ Like chelation therapy, these treatments seek to rid the body of chemicals such as
lead, copper, iron, and other toxins. Patientsare placed in a sauna heated to as high as 150
degreesFahrenheit, a temperature which isthought to mobilize the chemicalsfrom deep stores
within the body. The treatments ar e often administered in conjunction with chelation therapy
and other forms of detoxification. For example, patients may spend a full day undergoing heat
treatments, exercise sessions, a massage, and nutritional therapy counseling.

Each treatment lastsfrom 15 to 40 minutes, and 3 or 4 may be given during the cour se of a day.
Advocates say that an average of 20 eight-hour sessions are needed to completely clear the
body of toxins.’

The effectiveness of heat depuraion in lowering leed blood levd or in incressing leed
excretion is not documented.

?? Plants
If plant therapy usng wild plants is envisoned in the Aftertime, this reguires learning to
recognize the loca medicind plants in the vicinity of the survival ste. Due to the effect of the
dhift and catadlysms on vegetation, it is hard to know which of these plants will be present in

one's environment &fter the pole shift. Another dterndtive is to grow the appropriate medicind
plants. Good books on medicind plants” should be induded with the survival items, which are



prepared by the people who want to survive to the pole shift. Databases can dso be searched for
medicind plant content in cacium, magnesum, znc, iron, vitamin C, oxdic add, citric add, ...
Rhubarb (Rheum Rhabarbarum L. & Rheum Rhaponticum L.) isrich in oxdic adid, whichisa
carboxylic chelator that would bind PE" with an affinity from 10 to 100 higher then Ca&* or
Mg However, when compared to EDTA, the affinity of oxalic acid for Pi5* is very small.
Oxdic add is dso presant in other common medicind plants, like oxalis acetosella L., Rumex
Acetosa L. and spinach. Citric acid, another carboxylic acid, which has been used in the past as
a therapeutic chdlator of lead is found in lemons and oranges. Citric adid has an afinity for Pb™
similar to oxalic acid but alower sdlectivity for this metal ion versus C&2* or M¢?* (Table ).

When using these plants, care should be taken to absolutdly avoid the presence of leed in
the gadtrointestind tract, because it would probably incresse the bio-avalability of lead. In
addition, when grown in the presence of lead these plants would adso probably concentrate this
metd ion.

Another plant that might be used to treat lead poisoning, is Equisetum arvense L. which
isrichin minerds and so could work as a supplementation therapy.

It has been suggested, probably due to the high sulfur content that garlic has a role in
tregting lead poisoning.

?? Homeopathy

Many occupationd medical doctors became convinced of the effectiveness of
homeopathy because of the successes they observed with this kind of therapy on metd ions
poisoning. Specid preparaions intended to treet lead poisoning can be found.

4.2.3. Who should betreated

Idedly, everybody presenting symptoms of lead poisoning should be trested, especidly
when life is threstened. However, when resources for trestment are limited, priorities have to be
established.

?? Children first

Children developing nervous system makes them much more susceptible than adults to
leed poisoning, paticulaly under sx. The most acute and severe exposure can generate
permanent neurologicd effects and even desth. ‘In addition, children tend to develop
permanent developmental and neurological problems when exposed chronically to lead,
whereas many of the symptomsexperienced by adults are rever sed when exposureis ceased .
Childhood brain impairment caused by lead might not be reversed by drug treatment. The
efficiency of lead absorption from the gestrointestind tract is grester in children than in
adultgE"ort Bookmark not defined. oy 1t humans absorb 10-15% of ingested lead; children absorb up to 50%
of ingested lead). Since lead can cross the placenta barrier, unborn children can be poisoned
through their mothers. Lead dso gppears in breast milk, and lead that has been accumulating in
bones and stayed dormant for years can cause poisoning at times of increesed bone resorption
such as pregnancy and lactation=* Bockmark not defined. 2y haq e to lead is more dangerous for
young and unborn children. Since their neurobehaviord deveopment is impared even with low
levd of lead, which often results in a reduced 1Q, children (particularly the youngest ones)
should especidly be protected from lead poisoning (safest food and water should be reserved
for them). They should be treated when necessary and as soon as possible.

?? Next, susceptible individuals...

Poisoned adults with strong symptoms should be nourished with safest food (and safest
water). So protect the most geneticaly susceptible ones (once this has been determined).



4. 3. Lead Assaysin post pole shift era

The ahility to determine lead concentration in water, food, environment, patient blood
and/or urine would certainly help to survive in the Aftertime. Unfortunaiely, the most common
(and rdliable) methods to measure lead concentration, based on spectroscopic properties of leed,
necesstate expensve eguipments. For indance, aomic absorption requires a Specid
spectrophotometer with a lead lamp and an acetylene sipply. These lamps are fragile and have a
finite lifetime. The protection, use and maintenance of such equipment is not very redidic, for
mogt, during and after the coming cataclysms. The newly developed methods based on the
production of a fluorescent ar luminescent signd in the presence of lead dso depend on ddicae
detection equipments. Immunodiagnogtic tests based on the presence of biomarkers in human
patients, which are gill under development, appear more robugt, but they do not messure lead
but the body response to lead poisoning. They cannot be used for lead determinaion in food,
water and the environment. Moreover ther efficacy in red conditions has gill to be proven. So
leed assay in the Aftertime will definitively be a problem since it & dready, to some extent, a
problem now. Research on lead poisoning, prevention and trestment would be more advanced if
arobust and ‘easy to use' test had had been available.

So what kind of test could be used in the Aftertime to measure the presence ad
concentration of such an ingdious poison in patients, food, water or in the environment?

?? Colorimetric tests. These tests can detect the presence of lead but cannot be used to
determine lead concentration Since their detection limit of these tedts is too high, a
negative result on a water sample will not mean that this water is sefe. However, these
tess do not necesstate specid equipments, they are robust and are eadly avalable.
Since these tedts are avalable in hardware stores and provided that the shdlf live is long
enough, it might be wise to get such tests and stock them for the Aftertime. It is adso
possble to stock the chemicds that are used in this assay, but this would require some
research and testing.

?? To monitor the lead level in a hydroponic food production, a biotest using a sensor such
as riggFrort Bookmark not defined. - 5 poterid or whole cdl biosensor could be
implemented.

?? The obsarvation of the symptoms will probably be the only mean to monitor the lead
poisoning statusin patients

4. 4. How to get lead free water

Conventiond methods for removing metds from wastewaters include chemica
precipitation, carbon adsorption, chemicd oxidation or reduction, ion exchange didyss
dedrodidyss filtration, electrochemical  trestment, reverse osmosis and  evaporaion™™"
Bookmark not defined. - Among these processes, the followings are applicable to lead: evaporation,
reverse o3mes's, ion exchange. Remova of lead from waer usng living maerid (in a process
known as biosorption) is wel documented and is paticulaly wel suited to an hydroponic food
production system. In biochemicad research laboratories, where heavy metd free water is a
necessity, waer is often prepared by didillation, membrane filtration, ion exchange and by
‘affinity’ chromatography. Mogt of the time, a combination of these processes is used to prepare
‘lab grade heavy metas free water. Often the ultimate process is an affinity chromatography
dep where water, dready to a large extent depleted of metd ions, is passed through a column
filled with agd to which achdator is bound.

One difficulty with these different methods is the assessment of ther efficiency in the
Aftertime. This is related to the lack of a sndtive and robust leed assay and to the very low
toxic threshold of lead in water. The loss of efficiency of such systems as cheaion on column,
ion exchange and reverse osmosis which occurs over time, will be very difficult to assess. For
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the methods equiring a regeneraion cycdle, it will be difficult to determine when it is necessary
to run this step.

When metd ions depleted water is condantly used, it might be important to
concomitantly use supplementation of essentid metd ions (C&*, Mg?™ and Zn?") in order not to
meake the body too sensible to environmentd lead contamination.

Since water purity is a concern of many, numerous solutions and equipments have been
devdoped. Many solutions to purify water are described in the Internet, as in the following
reference®”.

?? Distillation
Processes to get lead free water are well documented in Troubled Times. The smplest
way to deplete water from metd ions is didillation, provided that energy to heat up weter is
available (‘Didillation process BTt Bookmark not defined. 4 < Digilling  drinking  water’ 5"
Bookmark not definedy - A sygtem as simple as a kettle connected to a pipe (where water can
condense) can make up agood didtiller.
If didillation hgppens to be insufficiently effective in removing lead from waeter

(possibly due to a high lead content in the starting agueous materid), it is dways possble to run
asecond gep of didillation to get doubled distilled water.

?? Chelation columns (*affinity’ chromat ography)

A metd chdaion column could be used in the Aftertime to deplete water from lead. A
metd chdator is bound to a solid phase (gd), which is usad to fill a column. Waer can be
passed through such a column to remove lead. However, this type of ¢dating gd is expensve
and requires chemicas for regeneration (acid or EDTA). It is a very specidized product, which
might not be easy to purchase.

?? lon exchange
lon exchange works in a smilar way as cheation on column but indead of a chdating
goup, a negaivey charged molecule is used to cgpture postively charged lead ions. When
compared to chdation on column, it is less specific and less effective, and less expensve. It
usudly requires sdts for regeneration.

?? Filtration (rever se o0smosis)

This method to remove lead from water is described in Troubled Times®. Reverse
osmoss requires water devoid of insoluble partices to minimize membrane dogging. It dso
requires enough pressure (pump) to run the system. Much more complicated to run and
maintained than didtillation or chelaion on column.

?? Biosorption

Biosorption is an dternative way to remove lead from water. * Alternative metal removal
and/or recovery methods based on metal sequestering propertiesof certain natural materials of
biological origin. Certain type of microbial biomass can retain relatively high quantities of
metal by “ passive’ sorption and/or complexation. Thisiscommonly known as biosor ption™™™
Bookmark not defineds -~ The nringiple of the biosorption process is basically a solid-liquid contact.
Microorganisms are used to remove heavy metas from water. The microorganisms bind the
metas on the surface of their membrane and/or incorporate them in their cytoplasm. Metd
seguedtration by microbia (bacteria, fungi and agae) cdl wal works like an ion exchanger but
with a grester cgpacity. Biosorption condst in passing a heavy metd contaminated solution
through a living or not living microorganism biomass, to favor contact, in such devices as batch
dirred tanks or continuous flow columns. Running water through coffee grounds is an example
of biosorption using dead biological materia®.
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Lead and cadmium are enriched in marine microorganisms by factors of 1.7 10° and 1.0
10° respectively, relaive to the agueous solute concentrations of these dements in ocean waters.
Immobilization and bicaccumulaion of lead by becteria may result in trander of this metd
through the food chain®’. Therefore, such a biomass can aso be used to deplete water from lead.
The use of different sources of biologica materid to sequester leed is documented:

?? Bacteria: Micrococcuc luteus and Azotobacter sp. Cdls capable of immobilizing 4.9 and
31 10° mg of lead per gram of dry cell weight, respectively, have been described® Lead
binding by cell envelope of alead resistant strain of Aeromonas was observed®.

?? Fungi: The filamenteous fungi Rhizopus arrhizus has been shown to sequester a
relatively high quantity of lead (0.5 mmol of lead per gram of cells) a pH 4°.

?? Algae: ‘Thereis a high potential for certain algal cells to take up lead quickly and
completely from the medium when the metal is supplied at subtoxic levels™:,

?7? Plants: Alfalfa (Medicago sativa) shoots slicaimmobilized have been use to remove and
recover saverd metd ions (induding lead) from agueous solutions in a processed cdled
phytfiltration technology™.

The advantage of biosorption as a tool to remove lead from water in the Aftertime
context is that no chemicas are required, it can be used for large-scde water purification and
gnce it uses a dmilar technology and know-how, it can be used concomitantly with hydroponic
food production sysems Biosorbents have a low affinity for cacum and magnesum and
therefore would deplete drinking water from these essentid metd ions to a lesser extend (when
compared to other lead depletion systems).

4.5. Lead and indoor food production

Indoor food production systems, where safe water is recycled, is a good way to avoid
leed from reaching the food chain. However, in a heavily contaminated environment, there is
dways the posshility of lead contamination. In such a sysem, where the entire food production
loop is done in a closed sysem, a possble entering route for lead is human feces and urine of
contaminated individuds. A biosorption compartment in a recycling food production system
can be used as a barrier to avoid contamination of the whole sysem. A biosensor compartment
can dso be placed before the biosorption compartment. If lead concentration in the system
reaches the biosensor threshold, a physicd (phenotypic) change of the biosensor would indicate
leed contamination. In that case, the hiosorption compartment would concentrate and prevent
the main food production from being contaminated. The removad of the biomess of the
biosorption compartment would diminate leed from the food productionrecycding loop (figure
2). As long as the biosensor does not detect lead, the biosensor and biosorption plants or
microorganisms can be used a secondary food source Insteed of a biosorbent, ‘chemica’
chelators such as EDTA can be used to chetate lead and save food production, but in that case,
once the EDTA supply has been consumed it will be very difficult to replace it in the Aftertime.

To get such a food production system working is not essy, but the advantege it can
provide goes beyond food supply. Once the know-how to grow plants and microorganisms in a
closed sysem has been ganed, the production of cheators for lead poisoning therapy, by
microorganisms can be envisomed (as wel as antibiotics). Citric acid is commercidly
produced from the fungus Aspergillus niger where oxdic acid is a byproduct. Both acids
(chdaors) ae separated based on the solubility of ther cdcium <dts (cdcium oxdae is
precipitated a low temperature whereas cacium citrate is precipitated a much higher
temperature, around 100°C).



@
Biosensor
Plants or
microorganisms

thet respond to
lead poisoning

Main Food
Production

Algee, Fishes,
Plants, ...

‘
I
&

Figure 2. Recycling hydroponic food production system where a biosensor (1) is introduced to monitor the
leed level. Following the biosensor, a biosorption step is added (2). Its function is to concentrate lead and
protect the food production system. As long as the biosensor does not detect lead, the biosensor and
biosorption plants or microorganisms can be used as a secondary food source. If lead enters the system, it
would be detected by the biosensor and it would be retained by the biosorption compartment, avoiding the
contamination of the main food production system. In tha case, the plant or microorganism used in the

biosorption compartment would have to be discarded and replaced.
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5. CONCLUSIONS

ZetaTdk® destribes thet during the coming pole shift, volcanoes will spew ashes
containing lead, exposing survivors to this toxic dement. Human species has survived many
pole shifts ad will dso survive the pending one. Therefore, the lead poisoning problem thet
accompanies the pole shift is not fatd for human species it is only one of the parameters
(among many others) that have to be taken into account for survival.

Compared to the previous pole shifts, humankind has mgor advantages in deding with
the lead poisoning problem. Firs, we know, thanks to ZetaTdk®, that humankind will face
such a problem and consequently one can prepare, learn to minimize leed exposure, and seek
lutions. Secondly, there are now, effective treatments to remove lead from the body of
poisoned individuds. But there are dso drawbacks due to the pollution that indudtrid age hes
generated, dgnificant levels of lead are found in the population. Lead is a cumulaive poison
ad its levd in blood of human populaion is such that any additiond exposure could be
aufficent to exceed the toxic threshold. Moreover, under dress and manutrition, lead is
mohbilized from the bones and can poison individuds even in the absence of further lead
exposure.

The pogt pole shift era will require adgptation and even in wdl-prepared communities,
the acquidtion of knowledge will fadilitate the adeptation to unexpected conditions. It will be
possible to ded with the problem of lead poisoning in the post PS era provided that sufficient
knowledge on lead and lead poisoning is gained and that common sense measures are taken.
These measures are not necessary highttech measures, smple actions can be taken to avoid lead
poisoning and even to trest contaminated individuds However, lead is inddious. It has no
gpecid taste or amdl, it is not directly observable and the assays to determine whether or not
someone is contaminated will not be avalable to mogt of the survivors Moreover, it will be
difficult to treat severdy poisoned individuds (especidly when intravenous injection of
chdaor is required). Since undernourishment favors lead absorption, it is crucid to prevent lead
from reaching the gadtrointestind tract in ingesting lead free water and food; inhdation as a
source of lead poisoning will probably be of secondary importance. Most of the measures used
to prevent lead contamination and aso to treat lead poisoning are probably aso effective agangt
other toxic metas such as mercury.

Humean body can, to some extend, get rid of lead by itsdf, provided that the exposure to
leed is suppressed. Were human continuoudy exposed to lead, human species would have
sdected resgant individuas. However, since the exposure to lead decreases dfter the pole
dhifts, the sdection pressure of lead dso decreases, leading to the current Stuation with
individuasin the populaion having awide variety of lead poisoning susceptibility.

Among the measures that can be taken to ded with lead poisoning, some are very essy
to implement and do not necesstate much preparation, other are only applicable where an
hydroponic food production or permeculture sdting has been edablished. Concretdy, the
different measures which can e taken to ded with lead poisoning in the Aftertime can be listed
garting with the ones which require the least preparation to finish with the ones which are more
complicated to implement, as advised in the ‘What Mindset' *® page of ZetaTalk: ‘You think of
the minimumthat you will need, not the optimal and how to arrangefor it. When you've got the
minimum, start adding to that, but oy when the minimumisaddressed. Thisiswhere humans
fail the most in planning for the shift, and life afterwards. They think of their life ron, and come
down fromthat. They should start with life with nothing but bugs and sucking dirty water up
fromthe ground with their hands. No clothes. No heat. Nothing Then add what is needed most,
and first. Heat, shelter, then food, bugsif need be or weeds, then how to clean your food so you
can stop that tummy ache and constant pooping, then how to grow or gather food more
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effectively. Sart from that, adding what is needed to clean water and eat food nature will
provide, live bugs aplenty, and go from there and you will have a better plan.’

1 No preparation. Even for individuds who do not have the opportunity, the
willingness or the time to physicdly prepare to survive in the Aftertime, gaining
knowledge on lead and lead poisoning is a fird step. Preparation is only made on an
intlectua bass nonethdess, it is catanly ressaring to gan knowledge on this
subject and it certainly prepares to ‘move when necessary’. Going from leve of
preparationl to level 2 is essy when enough knowledge and emotiond preparation has
been achieved.

2 Low level of preparation. Thisleve of preparation is essentidly gathering materids:

?7? Dust masks.

?7? Lead assays.

?7? Thergpeutic chelators.

?7? Seeds of plants that tend not to accumulate lead when grownoutside.
?7? Wae didillation sysem.

?? Vitaminsand minerd additives.

3 High level of preparation. Going form sep 2 to 3 is not difficult in the context of a
community where resources and expertise are shared and where food is produced
indoor. Such a system would provide lead free food. Accidentd contamination of the
food production system can even be dedt with using biosensors and biosorbents.
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