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» Water is (



Physiological importance of Water_

solutions.

2. The human tissues and organs are composed of water.
A, 90% of blood and lymph of a human being is water and
s relatlvely little water is found in the bone stock. Nearly
% of the body of an adult is water. The younger the
dy, the more tluid is In the living tissues.
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Ve er takes part In the thermal regulation of body g
e. release of heat into the atmosphereasa
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- In usual conditions the amol
~ water 1.5 liters,

Y ,h food stuffs acts 1-1.2 liters,

fit of drinking




~_ his hygienic needs, for examp , the needs of
~ a human being for a clean body, clothes,
ling. Water is needed for cooking foods




Hygienic importance of water for
human bemg s g

of a city W|th a central syste *4«':' “ supply

average to 350 — 450 liters per 4 hours. In the
~country with a decentralized system of water
"-—.supply for example, in the rural area, where
, o eople take water from wells the amounts of
< r, needed by people daily average to 50 —




In comparison...



Mental & physiological |mportance
of water
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Water may be dangerous for a w / to
factors which can course the ,'-a pmentof d

~including pathogenlc A ive'a v
~ long time.
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|n river water
phoid fever can live for 6 m
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Consequences

At the start of the 21st century un- clea
the world’s Second biggest illgEg
children. I

_‘ 1.6 million people die every year :1,

_diarrheal diseases, the leading cause of disease
orl Wlde

hese are children under 5
v

.._59" suffer from high intensity | “ S .
thes (parasmc Worms) \«-« RTINS
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There are 5 groups of infectious dlseas
via water:

1. Enteric infections: typhoid fever, dy
paratyphoid, salmonellosis :

al diseases: ( hepatitis and poliomyelitis viruses.
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badly contaminated. typhoid fever, dysente .

salmonellosis
GUnsafe water
nlead 0l

to many S
intestinal and
liver diseases
particularly
typhoid,
gastroenteritis, §
dysentery, etc

Dr Iqgbal Memon
president Pakistan
Paediatric Society




Cholera

» Derived from Greek word re /

rushing from a gutter 5
. — Causes profuse watery diarrhe
since Hippocrates
"|dem|c described in 1563 in Indid
know! pand /mlcs ) i




Seventh Cholera Pandemic

Global Spread of Cholera, 1961-1991

1973 ; 1990
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According to the WHO, more than"
150 000 people suffer from © v*-“‘f ery

te» S <

year In many Countrles ;,":

shigella.

-~Dysentery which Is caused by Grigoriev-




High morbidity and mortality are characteristi
typhoid fever and paratyphmd‘A an( _ ';

The causative agents of these diseasesiar
microbes of the genus Salmoneka 4z
Escherichia coli, which are very:sts
external environment: £h

o |n cold water the causative agent of typhoid fever
rV|ve for up to 1.5 years,

an Wlthstand freezing for several months,

:,' 1 tap walter, these mlcroorganlsms survive for up
r

NoNt.

at surwve for up to 12 days.
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2. Viral diseases ' J
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A lot of viruses live and multlpl% 4
The most dangerous for peop 5 / it
them: Hepatitis A virus and a ol
VIruses
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3. Leptospiroses is an acute anthropo-
zoonotic infection

Leptospirosis is caused by the Leptospira
bacteria.

Aeill Disease.

e LERTo PIROSIS 7, Hemo_rrhagic

05 D Jaundice, Mud
H’EALTH HA’ZAR | Fever, Swineherd
SR YR O K Disease
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How you can get infected
Leptospirosis

o,
/ Rodents,
especially rats = Splashing
contaminated
water/urine
Bacteria: into eyes

Leptospira sp.
= Swallowing

contaminated
water/food

i?_l_

open wounds
(e g cuts) to contaminated
water/soil

Contaminated
water/soil/food

*Reservoir hosts are animals that harbors or nourishes a pathogen (a harmful
organism) and serves as a source of infection.

are animals
such as rats,
mice, dogs,
cats and




- Balantidiasis caused by Balantidn

isc sed by Lamblia intesti alls are
|n hot cou;;trles \a»




Quelle: WHO 2004

Trends of Amoeb / d"

S -3

"
-
“
-

B Intest. Amdbiasis
. Intest. Amdbiasis
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* Anthroponosis derlves Its n Nt



e Geohelminthoses
e Biohelminthoses (Schistosomidss



A = ntactive Stage o T ‘Causa

A: Diagnostic Stage

can be t@nsmitted via water,
fferent things. The
most common agent of this
group Is Ascaris. Hot wet
climate is required for the
development of such
Infections as ankylostomiasis
/and strongyloidiasi

tron mAs:a and Af ad
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Biohelminthoses

This group of helminthoses includes tapew ;
and porked ), opisthorchiases, trematc - -
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Schistosomiases

Schistosomiasis is caused by helminthes
parasites of the genus Schistosoma.

LD

-« q;. -
-/ aturation into

Y adult worm occurs [

Worms mate and a5 48 f ' -
lay eggs in hepatic SIRIOMN | Il {801} d bOdIeS

portal blood vessels

Male worm

01 female of people who drink, swim or

I I his body bathe in infected water

Adult worm live In the veins

that drain the urinary system

e mosessr - (S. haematobium) or

nsaeniees Mesentric blood vessels ’

€5 cass hatch i Intestines (S. mansoni, S. *
'japonicum) and release eggs

) Feeswimming  INEO WaAtEr IN UFiNg or faeces o

/
4 Eggs

Free-swimming
cercaria

- Cercaria enter the 2
body, lose their 0
" tails, and encyst

as metacercarla :

VooV " miracidium enters

: 7 snail Giemate — EQQS devel.op |nto m|_

host) and develops ﬁ

Sporocysts develop\\# X - into a sporocyst
into cercariaandare . S

released into water



Epidemiology

An estimated 85% of the world’s cases of sch‘i.g@ e







The Life Cycle of Guinea Worm Disease
© The cycle starts...

sufferer soaks exposed worm

3 Another person drinks the water containing the water fleas

© The cycle continues...

2 Tiny water fleas ingest the ‘5worms move through
larvae connective tissue

] GUINEA WORM
J LARVAE

6 worm forms a painful blister

{‘ _;,\

e ” The Carter Cenler / Graphic by Al Granberg



or shortage of mineral salts;
typical of a particulas



1. Water nitrate methemoglob, mia C
blue-baby syndron

* name due to bluish or o
lavender skin color.

* It is the disease which Is

caused by excess nitrate bloe sk
(more than 45 mg/l) In
nkmg water.

; disea ase doesn’t occur 1n
c@ntral system

y because the

| Jn water Is

Lethargi
eyes

.?



* Nitrate (NO;) & Nitrite (NO,): are produced by bacterla
feeding off o% human and animal waste. Nitrate can also cor
fertilizers such as ammonium nitrate. The nitrite 10
blood and converts the hemoglobln In red b -r_;;-., '
methemoglobin. The "met" Is from "meta’n 70"
This_"changed hemoglobin has less abll'




Why Are Babies Most Affectgd’-’

1.They have high levels of fetal
hemoglobin which is more easily
oxidized to methemoglobin

2. In the organism of the infant there
IS a ferment nitrate reductase which
reduces nitrates into nitrites. ,
Nitrites - Methemoglobinemia or i
s ethemoglobln reductase enzyme =g @
is tcompletely developed in AR

- -
-l b, "

intes nal pH enhances
‘? ‘ mtrate to nitrite

e # ' 74 =
5 hﬁ# ra is more likely =
trates to ni @ "
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parts of the world.

~* Endemic in 22 countries

' > A S|a Ind|a and China are worst affected



Pitted enamel and ’
discoloration of the tget

* The second stage they become .,v'\’/ or light-

brown.

o - he third stage is characterized by erosive
ocesses in the place of the spots.

g

A fﬁurth stage IS charactgrlzed bX an aTdvanced
s of tooth crown enamel erosion. :







 The fifth stage Is characterized by |
generalization of the process — the &
dentition as well as the spine, Jomtg}'
central nervous system, dlgestlvei?
are affected. ’

'/
« Skeletal Fluorosis — pain and ’
stiffness of joints, going into chronic
= omt pain, arthritis and calcification SRS ===
f li amentS etc.  Endemic genu valgum

inations of the bones
reveals t |cken|ng and high density of SN N i

bon - ome patients with calcium
(of #{% @m ma,"gyp6 changes
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UNICEF Map of ,‘; ;&4 J




+ is caused by drinking water\
content. 5

- fluorine in 1 litre of drinking water for the
'ormal functioning of the organism. In fact
‘;_,» . 3 milligram per litre of fluorine In
- »='=- Rlver from which people take\water o
pf? @? Iess than the !equwed\amounts B “

__.4&_ .“:;.'._-.




iodine intake. One of the rea§ s for

Insufficient 1odine intake Is |t5{ W content or

absence in drinking water. It usually results In
the absence of 1odine in foods of animal and




Map prevalence of iodine defigiency

Moderate iodine deficiency (goiter 20-29,9%) No iodine deficiency (goiter <5%)
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When iodine deficiency is a c:
compensatory enlargement of the

‘thyroid gland - formed goiter

' ;""_g-lived iodine deficiency leads to
formation of thyroid nodules
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Consequences of chronic.

£S5
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chlldren s age learning disabilities,
_, Iopmental disorders, euthyroid goiter

Ne Q,ry loss, infertility, fatigue
e» o

| nodu*artoxm oiter .
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WE CAN PREVENT MENTAL RETARDATION FROM
IODINE DEFICIENCY

~ grams of iodinated potassmm y usually added
~ per 1 ton of table salt and that is enough to
Ide the daily intake of iodine which is 100

&w



Methods of iodic preventiv._ek.;

* The mass — introduction of salt§ of P

or potassium iodated) in the mos
* |In bread;

* |n water;

1’ vl



* The individual — prescribe t'
strumectomy, persons with exil

_» Prescribe an antistrumin or iodide a potassium
a dose not less than 150-200 mgk per day.




Environment importance of water

\5'
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= About 2.8 billion people, more than 40%;9 the

world’s population, experience some fort m 0 f we

scarcity. ,..g 7
% /‘.‘,_,

= Access to drinking water is a continUtngs

global water issue, particularly for the c:

i 6 billion people have limited access to" ater.

. -\'>Y

|n water-rich areas, If the local water Is
nd there are no economically viable
ves, access is effectively denied. Over one

IVes
gy
D “’;~e e |n the world lack access to safe water \
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Environment |mportance of water

* The process of self-cleaning of op' }/
proceeds under the influence of \{ riousfactc
* These factors are: 7}

the bulk of the water;
o .,,&y_-mechanical - sedimentation of suspended particles;
: "‘ysical the effect of solar radiation and temperature;

piological - complex processes of interaction of aquatic

| nt organlsms with the constituent parts of the
~_ Incoming wastewater; 7 N i
' ' ne conversion of organlc substances into
L;flah-,Jon) :




In the 20™ century the intensity of Wi
result of human activities has incree

body and landfills for toxic and radiga€tive waste in
seas and oceans is the main source of '
nowadays.

- These human activities have an unfavourable effect on
b_iota and the health of a person.

_' entally related dlseases are dlseases\vhlch
under the mfluence of aﬁthropogenlc factors on
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IS determined by polluted sea and
river fauna with mercury.

Minamata disease was first dISCOV | .}"‘5‘; mata city,
Japan In 1956. It was caused " r«, e release of
methylmercury in the industrial /astewater from the
- Chisso Corporation's chemical factory, which continued
i -"fﬁ?, 11932 to 1968. This highly toxic chemical

In ulated In shellfish and fish in Minamata Bay and
a’ anui Sea, which when eaten by \the local

opulation res ]_ted in mercury poisoning... © Py




« Symptoms include
ataxia, general muscle

- weakness, sensory

~ disturbance in the



e |t should be colorless
* |t should be free from smell
e |t should be free from taste

~ + |t should not contain an excess of salts causing
dness of the water, not harmful metals such as lead,
mjurlous chemicals



of minerals leads to changes in‘the body. So, the
- population constantly consumes water containing
. chlorides sulfates and sodium salts, there is a
crease in urine output, water retention in
Jes, edema, violation of the water-electrolyte
e 'ance The most pronounced pathological
; «g‘, ges occur with the use of sea water,

or ]u‘ 10to 3 g/ | of salts -4

Lo é " ~ .‘>\‘.




Sulfates

* No more than 500 mg/I

« Minerals that contain sulfate
Include magnesium sulfate
(Epsom salt), sodium sulfate
(Glauber's salt), and calcium
B ulfate (gypsum).

h Ievels sulfate can
I a bitter or
aste and can have




- precaution, water with a

People unaccustomed to
drinking water with elevated
levels of sulfate can
experience diarrhea and
dehydration. Infants are
often more sensitive to
sulfate than adults. As a

.”‘:":‘: _fate level exceeding 400

e'preparatlon of infant
ormula. Older children and




ofinorganic fertilizers, Iandfi eachates
ptlctank effluents, animal feeds, industrial
|rr|gat|on drainage, and seawater

n coastal areas. S\ d
FRT 5 ) e B
"**’* n 350 mg/l/ A o™
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* Itis total concentration of
calcium and magnesium
lons

4 ’ae - SOft
oderately hard
’R . _.
ry hard
«.x,i-- r than ground water
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What does it mean if | have ba
water?

« Hard water causes scaling in hot
water systems, kettles, electric irons
and domestic appliances. Scaling of
heating elements shortens their life
and makes appliances less efficient.

« Hard water produces less lather

~ from soap, washing up liquid and
washing powders. It also leaves

‘tide marks on basins, sinks, baths

ts andda sclgm on theII

hot drinks, especially tea

’4% 'éycu with a teabag

ﬂ e alr and 0|I In the tea).

' ‘-a‘r-; | hay low buffering

acif ‘,.mg_ , EQ{:F?IYQ t‘(-).
' o ..q. o 4 > .
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 Present as minerals In soil |
e Human activities

-,Textlle - Copper
Ph raphy Sllver



« The sources of Organic Impurities are:
* Sewage that has leaked into the water 3
supply 4
* Animal excreta or vegetable refuse o

* Water from marchers would naturally be &
expected to contain quantities of organic &
- impurities ;

\ /€ m nitrate is due to

ELT;IHZEI‘S manure,
erial, sewage poIIutlo’n

y, mlt 45mg /1 _
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1. Microbiological and parasitg
indicators £

» 2. Generalized indicators and pollution
; te t

ic propertles

,{r =

afety



1.Microbiological a

~
-‘..\R

parasitological indi
, 24

n

Thermoduric coliform Amount of bacteria in None bacteria
bacteria 100 ml of water

Common coliform Amount of bacteria in None bacteria
R bacteria 100 ml of water

e Microbe value Number of colony- No more than 50
forming bacteria in 1 mli
Cysts of lamblia Number of cysts in 50 | None bacteria
of water
Number of colibacilli Number of colibacilli in No more than 10 3
(coli-index) 1000 ml of water g

G i



Hydrogen (H) pH

quotient

General mg/l 1000 (1500)
mineralization
(dry residues)

General hardness of mole/l 7.0 (10)
" water
y Permanganate water mg/l 5.0

oxidizability




Inorganic substa

o
Y L)
4

]

Iron (Fe)
Sulfates (So4)
Chloride (Cl)

Lead (Pb)

Fluorine

(for climatic
regions)
1-2
3

mg/I 0,3(1,0) 3
mg/I 500 4
mg/I 350 4
mg/I 0, 03 2

2
mg/l 1,5

mg/I 1,2




3. Organoleptic p;”

o ndiators umis Norms
Smell Points Not more than 2
Taste Points Not more than 2
Colour Degrees Not more than 20 (35)
Turbidity mg/I Not more than 1, 5 (2)
Turbidity mg/I (according to Not more than 2
kaolin/china clay)

- oy
> > 3 >

rogen fon concentration



k. General a- BCI/' 0,1 Radiation
~ radioactivity

General - Ba/l 1,0 Radiation
radioactivity
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SMELL point

TASTE point —

COLOUR degree 15

TURBIDITY EM® 5
(accordingto .
formazyl Mg/1
(according to
kaolin)

TRANSPARENC sm ~

Y

15

0,5-1

20

20

2,6
1,5




