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Poruchy vodniho hospodarstvi:

1/ ECT je hyperosmolalni
2/ ECT je isoosmolalni

3/ ECT je hypoosmolalni




Disturbances in water management:

1/ ECF is hyperosmolar
2/ ECF is isoosmolar

3/ ECF is hypoosmolar




Usporadani nasledujicich schémat :

1/ pocatecCni stav
(porucha)

> pokrodily stav

2/ pojmenovani poruch je podle zmén v ECT:
( ,,hyper-/iso-/hypo-TONICKA + hyper-/de-HYDRATACE* )

3/
ECT ICT

extracelularni intracelularni
tekutina tekutina




Arrange of next schemas :

1/ inicial situation
(disturbance)

. advanced situation

2/ the name of disturbances is according to changes in ECF:
(,.,hyper-/iso-/hypo-TONIC + over-/de-HYDRATATION*)

3/
ECFKF ICF

extracellular intracellular
fluid fluid




ECT je hyperosmolalni:

1/ retence / privod Na*
2/ ztrata ,,Cisté* vody




ECEF is hyperosmolar :

1/ retention / supply Na*
2/ loss of ,,pure* water




Retence / privod Na™ :

ECT je hyperosmolarni

tINa']

......... L.

e vodado ECT _, expanze ECT
e edémy — nebezpeci edému plic !
* voda chybiv ICT - poruchy CNS
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Retention / supply Na™ :

ECF is hyperosmolar

_________ i

tINa']

e water to the ECF _ expansion of ECF
* edema — danger of pulmonary edema !
* deficit of water in ICF — disturbances of CNS
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Retence / pf‘iVOd Na": = hypertonicka hyperhydratace

pri¢iny:

excesivni piijem soli

zvysena aktivita kory nadledvin (Conn, Cushing)
podavani steroidu

mozkovy ,,sul retinujici syndrom*

piti morské vody (ztroskotani)

priznaky:

zvraceni

prujem

kolisani krevniho tlaku

zmeény centralniho venozniho tlaku
otok plic

neklid
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Retention / Sllp_pr Na™ : = hypertonic overhydration

causes:
excessive administration of salt

overactivity of adrenal cortex (Conn, Cushing)
administration of steroids

cerebral ,,salt retention syndrome*

drinking of see-water (after shipwreck)

symptoms:

vomiting

diarrhoae

labile blood pressure

changes in central venous pressure
pulmonary oedema

restlessness
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Ztrata ,,Cisté* vody :

ECT je hyperosmolarni

e vodado ECT
* vodachybizvl. v ICT

( normalni hematokrit )

— poruchy CNS
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Loss of ..pure* water :

ECF is hyperosmolar

------------------------------------------------------------------------

( normal hematocrite )

* water to the ECF
* deficit of water mainly in ICF - disturbances of CNS
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Ztrata ,.Cisté* vody :

priiny:

= hypertonicka dehydratace

nedostateCny prijem vody  (stati lidé — chybjici pocit zizné)

zvysené ztraty vody potem
osmoticka diuretika
hyperventilace

chronicka nefropatie

polyuricka faze akutniho rendlniho selhani

diabetes insipidus

piiznaky:
Zizen
horecCka
vyprahlost
neklid

delirtum az koma
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L.oss of ,.,pure“ water : = hypertonic dehydration

causes:
inadequate water intake (failing feeling of thirst in old persons)
increased water losses due to sweating

osmotic diuretics

hyperventilation

chronic nephropathy

polyuric phase of akute renal failure

diabetes insipidus

symptoms:
thirst

fever

dryness
restlessness
delirtum, coma
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ECT je isoosmolalni:

1/ ztrata isotonicke tekutiny

( » obéhové poruchy)
2/ isoosmoticka expanze ECT

( - edémy )

pro shodnou osmolalitu nedochazi k pfesuntiim vody
mez1 ECT a ICT, zmény spocivaji pouze v objemu ECT
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ECF is isoosmolar:

1/ loss of isotonic fluid
( - blood circulation
disturbances )
2/ isoosmotic expansion of ECF
( - edema)

because of the same osmolality, no transfers of water
between ECF and ICF,
the changes are 1n the volume of ECF only.
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Zitrata isotonické tekutiny : = isotonicka dehydratace

priciny:

zvraceni

prujem

pisStéle

diuretika

drenaz ascitu
popaleniny

intoxikace sedativy, CO
uzeh

priznaky:

Zizen

unava/vycerpani

slabost

zvyseni pulsove frekvence
snizeni tlaku krevniho
kolaps

zvraceni

svalove kiece
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Isotonic fluid losses : =

causes:

vomiting

diarrhoea

fistulae

diuretics

drainage of ascites

burns

sedative and CO intoxication
sunstroke

1sotonic dehydration

symptoms:
thirst
tiredness/faiting
weakness

rapid puls
hypotonia
collapse
vomiting
muscle cramps
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Isoosmoticka expanze ECT :

= 1sotonicka hyperhydratace

priciny:
predavkovani isotonickych infuzi

u oligurickych a anurickych stavi
srdecni vada
nefroticky syndrom
chronicka urémie
akutni glomerulonefritida

cirhoza jater piiznaky:
entropatie se ztratou bilkovin edemy
prosaknuti

obtizne dychani
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Isoosmotic expansion of ECF :

= 1sotonic overhydration

causes:
excessive administration of 1sotonic infuson solutions

in oliguric and anuric states
cardiac failure
nephrotic syndrome
chronic uraemia
acute glomerulonephritis

cirrhosis of liver symptoms:
protein-losing enteropathy oedema
effusions

dyspnoea
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ECT je hypoosmolalni:

1/ ztrata ,,Cistého* Na™
2/ intoxikace vodou
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ECEF is hypoosmolar:

1/ loss of ,,pure®“ Na”*
2/ water intoxication
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Ztrata ,.Cistého*“ Na™ :

ECT je hypoosmolarni

——

» H,O

e unik vody do ICT - 1t nitrolebni tlak
e hypovolémie ECT — obéhové poruchy
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ECF is hypoosmolar

——

» H,O

e leakage of water into ICF - 1t iIntracranial pressure

* hypovolemia of ECF - blood circulation disturabces
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Ztrata ..Cistého* Na™

: = hypotonicka dehydratace

priciny:
nedostateny prijem Na*

po jeho ztratach zvracenim, prijmem a pocenim
zvysen¢ ztraty Na* poruchou funkce nadledviny

chronické podavani diuretik
dlouhodoby prujem
ztraty pistéli

priznaky:

unava/vycerpani

slabost

pokles krevniho tlaku
zvyseni pulzovée frekvence
kolaps

zvraceni

horecka

svalov¢ kiece

snizend uroven védomi
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L.oss of ,.,pure“ Na': = hypotonic dehydration

causes:
1adequate sodium intake
after its losses through vomiting, diarrhoea and sweating
increased sodium losses due to adrenal failure
chronic diuretic therapy
diarrrhoea symptoms:
fistula losses tiredness/faiting
weakness
hypotonia
rapid puls
collapse
vomiting
fever
muscle cramps
depressed conscinous level




Intoxikace vodou :

ECT je hypoosmolarni

» H,O0

e unik vody do ICT

................. I

— 1 nitrolebni tlak
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Water intoxication :

ECT je hypoosmolar

» H,O0

o leak of water into ICF

................. I

— 1 intracranial pressure

31




Intoxikace vodou : = hypotonicka hyperhydratace

priciny:

nadmérny prijem roztoku bez soli
vyplach Zaludku vodou

zvySena aktivita ADH

priznaky:
slabost

nauzea
zvraceni
obtizné dychani
zmatenost
ztrata védomi
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Water intoxication : = hypotonic overhydration

causes:

excessive administration of salt-free solutions
gastric lavage with water

increased ADH activity

priznaky:

weakness

nausea

vomiting

dyspnoea

confusion

loss of consciousness
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‘CH3 Intoxikace vodou

OO CH,— CH—NH Water intoxication
g \

cH, nextdze“/ (= hypotonicka
Lecstasy* hyperhydratace

<‘3H3 PO poZiti ,,extaze)
HO TH — CH;—NH  adrenalin /
nd OH  x epinephrine
CH3

CH, ‘
| X @— CHy,— CH—NH

. QCH_CH—NH |

‘ ‘ % CH3
* OH  CH ,pervitin

3 efedrin / ephedrine

hlavni strukturni rozdily extaze a pribuznych latek
the main structural differences among ,,ecstasy* and similar substances
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Voda — ztraty (1):

Perspirace: normalni teplota 550 ml . d-!

37,2 °C 600
37,8 700
38,3 800
38,9 900
394 1.000
Poceni: mirné 300 ml. d!

stfedni 600

silné 1.000

(trvalé 2..15 1.4 1Y




Water — losses (1):

Insensible
losses:  normal temperature 550 ml. d!
37.2°C 600
37.8 700
38.3 300
38.9 900
39.4 1,000
Sweating: mild 300 ml . d!
medium 600
strong 1,000

(continual

2. 15L.dt "




Voda — ztraty (2):

Dech: 440 ml.d!'  (hyperventilace ?)

Moc¢: (diuretika ?!)

Stolice: 100 ml . d! (prujem ?!)

Sonda, drén: ???

Voda — metabolicky zisk:

Terminalni oxidace: 300-500 ml. d!
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Water - losses (2):
Breathing: 440 ml.d!' (hyperventilation ?)

Urine: (diuretics ?!)

Stool: 100 ml . d! (diarrhoea ?!)

Suction, drains: ?7??

Water — metabolic gain:
Terminal oxidation: 300 -500 ml . d’!
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Voda — ztraty (3):

Pot: ° pfi maximalni zat€zi je vydejaz 2 1.h'! !

* prevazuje zde ztrata vody nad ztratou soli

* b&zné pot obsahuje: 58 mmol Na'. 1!
10 mmol K*. I!
45 mmol CI-. I

Vyvlucovani vody : 60 % ledvinami (moc)
20 % kuzi (pot)
15 % plicemi
S % stolici 39




Water - losses (3):

Sweat: ¢ atthe maximalload till 2 L.h! I

* the loss of water exceedes the loss of salt

* common composition: 58 mmol Na'. L-!
10 mmol K*.L-!
45 mmol CI-. L}

Excretion of water : 60 % Kidney (urine)
20 % skin (sweat)
15 % lungs
5 % stool 40




Voda — prijem:

prijem vody: 1/ napoje
2/ jidla (tuha, polotuhd)
3/ oxidace zivin:
1 g tuku — 1,07 ml vody
l gcukru - 0,55 ml vody
1 g bilkovin - 0,41 ml vody

Pfijmu vody je nutno vénovat zvySenou pozornost u malych
déti a dale u starSich 1idi, kde prijem tekutin byva nedostatecny
pro Casto chybéjici/oslabeny pocit Zizn¢.
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Water — intake:

intake of water: 1/ beverages
2/ food (solid, halfsolid)
3/ oxidation of nutrients:
1 g fat — 1.07 ml water
| g sugar — 0.55 ml water
1 gprotein — 0.41 ml water

We have to pay close attention to the intake of water in small

children and 1n eldery persons, in which the intake of liquids
1s insufficient, because of absent/weakened feeling of thirst.
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Hospodareni s vodou:

1/ adiuretin (antidiureticky hormon,
vasopresin)

2/ RAAS (renin — angiotensin — aldosteronovy
systém)

3/ natriuretické peptidy
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Management of water :

1/ adiuretin (antidiuretic hormone,
vasopressin)

2/ RAAS (renin — angiotensin — aldosterone
system)

3/ natriuretic peptides
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Antidiureticky hormon (ADH )
vasopresin

4 2
Cys —> Tyr W2
/ \pi
c e
/.
S Glu (M)

é "

Cys <—— Asp (M)

o
 Dhe —>—>q€/y
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Antidiuretic hormone (ADH )
vasopressin

y 2
0 I —— Tr'
/ \F:;
c e
/.
S Glu (M)

é "

Cys <—— Asp (M)

Ve
 Dhe —>—>q6/y

w
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Angiotensiny

ASp — Al‘g - Vval - Tyr — Ile - His - Pro - Phe - His — Leu
Asp — Al‘g - val - Tyr — Ile - His - Pro —» Phe

Al‘g - Vval - Tyr — Ile - His - Pro — Phe

Znazornény jsou struktury linearnich peptidu:

angiotensin I (10 AA), angiotensin II (8 AA, dvé AA na
karboxylovém konci byly odStépeny) a angiotensin 111 (7 AA,
postrada dale AA na aminovém konci retézce).

Angiotensin I vznika z a,-globulinu krevni plasmy
(angiotensinogen — bilkovina jaterniho puvodu), fyziologicky je
neucinny. Angiotensin II + III jsou ac¢inné vasopresorické latky
(zvySuji krevni tlak), stimuluji tvorbu a sekreci aldosteronu
(mineralokortikoid, zona glomerulosa nadledviny). 47




Angiotensins

Asp - Arg - Val - Tyr - Ile - His - Pro - Phe - His —» Leu
ASp — Al’g - Val - Tyr - Ile - His - Pro — Phe

Al’g - Vval - Tyr — Ile - His - Pro — Phe

The structures of linear peptides are drawn:
angiotensin I (10 AA), angiotensin II (8 AA, two AA were split

off at the carboxylic end) and angiotensin I11 (7 AA, is without

one AA at amino end of the chain).

Angiotensin I is produced from a,-globulin of blood plasma
(angiotensinogen — the protein of liver origin), without physiological
ettect. Angiotensins II + II1 are effective vasopressoric substances
(increase blood pressure), they stimulate formation and secretion

of aldosterone (the main mineralocorticoid,
adrenal zona glomerulosa).
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aldosteron/e :

HO

O

( 11PB,21-dihydroxy-3,20-dioxo-4-pregnen-18-al )
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aldosteron/e (hemiacetal) :

/OH CH0H
/ \H

O

O

( 113,18-epoxy-18,21-dihydroxypregn-4-en-3,20-dion ) o




Natriuretické peptidy

28 AA 32 AA 22 AA

P-[ pmol . -] [stopy]
17 ¢lenné kruhy: (..Cys—S-S-Cys...)

.VASODILATACE, NATRIURESA, DIURESA*




Natriuretic peptides

P-[ pmol . I1] [traces]
17membered rings: (...Cys—S—-S—-Cys...)

» VASODILATATION, NATRIURESIS,
DIURESIS® 5




Natriuretické peptidy

Prekurzory: 126 AA - ANP (28 AA)
108 AA - BNP (32 AA)
S3 AA - CNP (22 AA)

NP odsStépeny na C-terminalnim Konci
- kratke biologické polocasy

Inaktivni N-terminalni c¢asti
- delsi biologicky poloCas — Castéji stanovovany

NP receptory: transmembranovy typ,
prenos cGMP
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Natriuretic peptides

Precursors: 126 AA - ANP (28 AA)
108 AA - BNP (32 AA)
S3 AA - CNP (22 AA)

NP split off at the C-terminal end
- short biological half-lifes

Inaktiv N-terminal parts
- longer biological half-life - frequently determinated

NP receptors : transmembrane type,
trasport cGMP
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Natriuretické peptidy

ANP = ,,atrialni“ prevazné z predsini srde¢nich
- odpovéd’ na zvySené napéti svaloviny (ze
zvySeného objemu krve)

BNP = [brain] ,,mozkovy* (poprvé izolovan z veproveho
mozku). Vzdor nazvu vSak vznika prevazné v
srde¢nich komorach.

CNP =,,C-typ*

NP jsou ochranou proti pretizeni tekutinou a vysokému
krevnimu tlaku.
ANP + BNP jsou povahy hormonu,

CNP se vlastnostmi blizi parakrinnimu faktoru.
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Natriuretic peptides

ANP = ,,atrial* - mainly from the atrial heart wall
- the answer to increased stretch of muscle
(due to increased volume of blood)

BNP = ,,brain* (first isolated from a pork brain).
Despite the name it has origine predominantly
in the heart atria.

CNP =,,C-type*

NP are the protection against a liquid overload and
a hypertension.
ANP + BNP are of hormone properties,

CNP is close to paracrine factor.
56
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Pomér [Na™]/[K'] v moci:

U-[Na™] / U-|K"] 2.4
(obecné > 1)

<1 - ,hyperaldosteronismus*

(ke stanoventi staci nahodny vzorek moce,
neni tieba znat objem)
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The ratio [Na™] / [K™] in urine:

U-[Na*] / U-[K*]

2,4

(generally > 1)

<1 - ,hyperaldosteronismus*

(accidental sample of urine 1s sufficient
for determination, we cannot know the volume)
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OSMOLALITA

OSMOLALITY




§ Osmoticky tlak
a osmoticka rovnovaha :

¢ ® o Ca=Cp
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e © .00 0 o Ca=Cp
VFChOZI' S!av .:...:... .:
13 e © o:o.o.o
ca>cb' : . |0 000

P,

000020:0 © © 0
o0o0%00@! © 0 O
0000090 ©@ 0 ©

cee0® o0 o0 o o Ca>(h
eo0000'e @2 0 0 _
00000 ‘@ © © O

61




§ Osmotic pressure
and osmotic equilibrium :

o © o | (.=C(Cp

Tl 0%6%°
a i ...0..r
000000 1 ® © @91
cos0s8i0%’| 2 |e0e°c!
“.::: :.. © =ty ......: ‘
o:co.l o.o 000 0% C.=C
— © © 0,0 00 a=tb
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212 F

pure
water

32 F

elevace

T (zvySeni)
100° C bodu varu
o roztok
Cista osmoticky
voda aktivnich

c¢astic

0°C deprese
1 (snizeni)
bodu tani

boiling-point
elevation

a solution
of osmotic
active particles

freezing-point
depression
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Osmometrie — kryoskopicky princip :

voda

roztok

I E-E B EEEEREE]

0 1 2 3 minuta
°C
i
O#I‘TI'III'  E R e R R Rl N e ] n !I'. [
N R L) LN
0 1 2 3 minuta

termistorovy
teplomér
~ 0,001 °C
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Osmometry — cryoscopic principle :

water n

I E-E B EEEEREE]

0 1 2 3 minuta
e thermistor
solution thermometer
+ ~ 0,001 °C
o#rr.'.'." T i T A A TR EEEEEN EEEN
g Bl s e, L) et o 1 aT
0 1I 2 3 minuta
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Osmolalita Krevni plazmy:

~ 300 mmol. kg 1

muz 290 %10 mmol. kg !
Zena 285+ 10 mmol . kg !
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The osmolality of blood plasma :

~ 300 mmol. kg 1

mos@l?ﬁé

man 290 + 10 mmol . kg 1
woman 285+ 10 mmol . kg !
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Osmolalita Krevni plazmy:
~ 300 mmol . kg 1

350 mmol . kg !

kriticka (zivot ohrozujici) hodnota

Osmolalita moce:

50 — 1.400 mmol . kg !
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The blood plasma osmolality:
~ 300 mmol. kg 1

350 mmol. kg !
the critical value (life threatening)

The urine osmolality:
50 — 1.400 mmol . kg 1

69




Korekéni vzorec pro uhradu vody
za hypernatremie

H,0 (litry) = Na 1]4; 199, CIV

60 %
hmotnosti
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The correction formula for compensation
of water in hypernatraecmia :

H,0 (litres) = {Na+1]4; 199 . TBW
60 % of

body weight
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Osmolalita krevni plazmy:

Na®, K, HCO;, glukosa, urea

P-osmolalita (mmol . kg 1)
2[Na™] + [glukosa] + [urea]
( 2*%140 + 5 + 5 =290)
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The blood plasma osmolality:

Na*, K, HCOj;, glucose, urea

P-osmolality (mmol . kg 1)
2[Na*] + [glucose] + [urea]
( 2*%140 + 5 + 5 =290)
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U-osm / S-osm :

2 - normalni funkce ledvin (dité i dospély)

1 - isostenurie: 1/ u¢inna diuretika
2/ renalni insuficience )
3/ norma u novorozence

0,5 - intoxikace vodou

0,2 - diabetes insipidus

% . . I4 r 14 ’
) insuficience:  rendlni < 1,2 < extrarenalni
74




U-osm / S-osm :

2 - normal Kkidney function
(child and adult)

1 - isostenuria: 1/ effective diuretics
2/ renal insufficiency )
3/ norm in the newborn

0,5 — water intoxication

0,2 - diabetes insipidus

. . 75
“) insufficiency:  renal < 1,2 < extrarenal




Osmolalita moce:

~ 1.200 mmol . kg !

"~/

500 - wurea,

Na*, K%, NH,"

vypocet neni mozny !
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The urine osmolality:
~ 1.200 mmol . kg 1

~ 500 - wurea,
Na*, K%, NH,"

no calculation possible !
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Osmometr

Osmometer




Osmometr (kryoskopické méreni) :

(schéma)

W
+ 295 R Vzorek nelze mérit opakované
- MUl (Pﬁr@ CAL

@ - p- O - zmrznutim a rozmrazenim Se
meéni vlastnosti bilkovin !

T +1mol.kg! - -1,86°C
+ 1 mmol . kg! — -0,001.86°C !!

Kalibrace: 9,485 g NaCl/ kg vody =

JEHLA
9,485 /58,443 =0,161.953 mol NaCl / kg vody =
= 161,95 mmol NaCl / kg vody
(161,95 * 2 =323,905 mmol / kg - pti1 uplné disociaci

161,95 * 1,86 = 301,227 mmol/kg [1300 mmol/kg vody
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Osmometer (cryoscopic measurement) :

(scheme)
+ 295 |
ML (PEEPIME)  CAL
|
A

\g

d

The sample cannot be measured
repeatedly — freezing and unfreezing
change properties of protein !

+ 1 mOl . kg_l — - 1,86 oC
+ 1 mmol . kg'! - -0,001.86°C !!

The calibration: 9,485 g NaCl / kg water =
9,485 /58,443 = 0,161.953 mol NaCl / kg water =
= 161,95 mmol NaCl / kg water
(161,95 * 2 =323,905 mmol / kg — at completely dissociation
161,95 * 1,86 = 301,227 mmol / kg [J 300 mmol / kg water
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RESULT

2.RESULT

ABFALL




([ | 4 ([ ([ Y ¢ | 4
Onkoticky tlak — princip meéreni:
Onkoticky tlak je ¢ast osmotického tlaku plazmy udrzovana makromolekulamu.

vzorek krevniho séra
/ / plazmy

MW - & ®e_ o s r o C.) ol
VA PSS A Rl N B R T PRI O PNl

polopropustnd membrana
(prostupnost do M, [120.000 )

Prostup solné¢ho roztoku
membranou do vzorku je
podminén osmosou. Cidlo
m¢eii sniZeni tlaku soln¢ho
roztoku (ubytkem jeho

tlakove Cidlo objemu ,,pod* membranou)
82

1sotonicky solny roztok




Oncotic pressure — principle of measurement :

The oncotic pressure 1s a part of the osmotic pressure of plasma maintained
by macromoleculs.

N/ \

the sample of blood serum
/ plasma

semipermeable membrane
(permeability to M, [120.000 )

| ///5 The permeability of saline

///jf solution into sa.mp.le through
*/"|the membrane 1s given by
osmosis. The sensor measures
._ the pressure decrease of saline
pressure sensor solution (due to decrease its
volume ,,under’ membrant)




Onkoticky tlak
= koloidné osmoticky tlak

= ,,COP* (colloid osmotic pressure)

COP = 2,66 — 3,33 kPa (priblizné 3 kPa)

COP

1,33 -2,66 kPa — hrozici edém plic

COP < 14kPa - nelze prezit bez i.v.
podani albuminu

(na albumin piipada priblizné 80 % COP plazmy)
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The oncotic pressure
= colloid osmotic pressure

COP = 2,66 — 3,33 kPa (approximately 3 kPa)

COP = 1,33-2,66 kPa — danger of edema
pulmonum

COP < 14KkPa - no survive without i.v.
administration of albumin

(80 % COP of plasma ensures albumin) 85




Kapilara — pohyb kapaliny mezi plasmou a IST :

tlak

onkoticky tlak
hydrostaticky tlak
delka krevni kapilary
v v
arterialni konec kapilary venozni konec kapilary
hydrostaticky tlak pfevySuje onkoticky tlak prevysuje
onkoticky — filtrace kapaliny hydrostaticky — resorpce IST
do intersticia zp¢ct do kapilary
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pressure

Capillary — the movement of fluid
between plasma and ISFK :

oncotic pressure

hydrostatic pressure

length of blood capillary

v v

arterial end of capillary venous end of capillary
hydrostatic pressure exceeds oncotic pressure exceeds
oncotic pressure — filtration hydrostatic pressure — reabsorption
of fluid into ISF of ISF back to the capillary

87




Onkoticky tlak

- normalni koncentrace krevnich bilkovin :

P-albumin = 35-50 g.I!

P-celkova bilkovina = 62-82 g.I!

Srovnej: tézké otoky a ascites u zavaznych hypoproteinemii
typu kwashiorkor !
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The oncotic pressure

- normal concentrations of blood proteins :

P-albumin = 35-50 g.I!

P-total protein = 62 -82 g.I!

Compare: grave swelling and ascites in serious hypoproteinemias
of the kwashiorkor type !
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