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wherein the kidney ...

Homer W. Smith (s95-1962)

From Fish to Philosopher

The story of our
internal environment 1953

1300 B.C 4 &Y

From Fish

Phile et The Kidney: Structure and
Function in Health and Disease 1951
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Origins of medicine: LIFE/DEATH

HEAT & MOVEMENT




Hypnos and Thanatos (haif-brothers)
John Williams Waterhouse 1874




= The “Vital” Heat

BIOLOGY

\' | “Sleep comes about when the heat of the
I8 blood is cooled to the proper degree,
& death when it becomes cold altogether.”

Empedocles (490-430 B.C.)

“Sleep Is a temporary overpowering of |
the Iinner heat by other factors in the
body, death its final extinction.”

Aristotle (384-322B.C.)




G al en (120-200 A.D.)

‘VITAL HEAT’
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| Paracelsus [

(1493-1541)

1. Challenged scholasticism
2. Alchemy == Chemistry
3. Urine and (Blood) analysis

CHEMISTRY

1. Mercury smoke
2. Sulphur combustible
3. Salt residue
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Louvre Museum, Paris



Antoine FOURCRQOY (1755-1809)

SYSTEME

CONNAISSANCES CHIMIQUES,
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“This liquid ... has become, in the hands of chemists, a
source of important discoveries, and is an object in the
history of which we find the most valuable notion which
the study of it affords the physiologist.”
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“This liquid ... has become, in the hands of chemists, a i
source of Iimportant discoveries, and Is an object in the
history of which we find the most valuable notion which
the study of it affords the physiologist.”




Enter: Animal “Oeconomy”

“oeconomia animalis”
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By JOHN HUNTER,

SECOND EDITION.

FRINTED AND 30LD AT 89 13, CAS =STYREET, LEICESTER-SQUARE;
AND =¥
ME. O, FICOLE, PALL-MALL j AND MR, [, JOHNSON, 87, PAVL'

MDCCxCu,

Medicina Gymnaflica :
OR, A
TRE ATISS B
Concerning the
Powxir of ExERrcisE,
With Refpedd to the
ANiMAL OEcoNOMY;
AXD
The Great Neceffity of it
INTHE

Cure of Seyeral Diftempers.

By FRANCIS FOLLER, M. A.
The Fountu Evtrion

LONDON:

Pristed for Ronzrr Kxarroox, at the
Bifley'sHead & S, Pouds Qhorch-Yaud a710L

Anthropologia Nova :

OR, A

New SYSTEM

Defcribing the

Animal Geconomy,

AND A

Short RATIONALE
Of many

DS T EMPERS

Incident to

Human Bopiks.
Illuftrated with above Fourfcore Figures,
drawn after the Life.

By FAMES DRAKE, M. D. late
%cllow of the College of Phyficians aid £. R. §.

" The Tuirp Epition with an Appendix.
VOL. IL
LEOCN D O N :

Printed for W, and J. INNvs, at the Weft End
of 8t. Paul’s. M.pccxxvir

e

PHYSIOLOGICAL

RESEARCHES

IXTO THE

MOST IMPORTANT FA

ANIMAL ECONOMY,

LONDON:

PRINTED FOR X, MURRAY, ®

ANATOMY.

OBSERVATIONS

SO U .R S E
Anatomico-Phyficlogical
LE.CT U R ES
ON TUHE
Humax STRUCTURE

ANIMAL OECONOMY;




A

Enter: U R EA

Egrly_ Greece Renaissance Scientific Enlightenment 19th 20t
Antiquity Rome Revolution Age of Reason Century Century
Physiology l Chemistry | Embryology
Pathology [ Bacteriolo Genetics
LIFE 2
Force
Vitality
Humor VITAL SPIRIT
Soul
Juices

Life Spark



http://www.ebay.com/itm/ANTIQUE-PORCELAIN-APOTHECARY-JAR-/181997794091
http://www.ebay.com/itm/ANTIQUE-PORCELAIN-APOTHECARY-JAR-/181997794091

Discovery of UREA In URINE

1664 J. B. van Helmont “a natural salt in the urine”

1732 H. Boerhaave “saponaceous salt that tastes
different from sea salt”

1773 H. Rouelle high nitrogen content, octahedral
crystals octahedral rather than cubic crystals of sea salt

1785 C. Berthollet urea source of ammonia in urine

1798 W. Cruickshank crystallizes with nitric acid in
diabetic urine

1799-1808 A. Fourcroy & N. Vauquelin estimated
nitrogen content in crystals, coined “UREE”, Urea




Berlin, 22nd February 1828 Friedrich Wiielsoo-lssz)

“I write already again because I cannot, so to
say, hold my chemical water and must tell you

that | can make urea without the
help of a kidney or even an animal,
neither man nor dog. ”’
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1827 “Annus mirabilis” *™"

1810s J. Bostock Blood urea elevated in some of Bright's
cases

1821 J. Provost & J Dumas Extra-renal origin of urea, BUN
Increases after nephrectomy

1827 F. Wohler Urea synthesis
1827 R. Bright Bright's Disease

1829 R. Christison Blood urea increased in kidney diseases

1847 P. Piorry & G. Andral ‘Uremie”, Uremia




Enter: Uremia

charles BOUCHARD 1837-1915

Adolphe PIORRY 1794-1879

1847 1851 1894
Urémie Uramische intoxication Ptomaines
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state of the Art: Functional Tests of CKD

Sandor KORANYI 1866-1944 Charles ACHARD 1860-1944 | eonard ROWNTREE 1883-1959 John GERAGHTY 1876-1924

1897-1900

Methylene Blue
Urine Toxicity FPD Test (phloridzin) PSP Test

LECTURES

oN

AUTO-INTOXICATION IN DISEASE,

OR

SELF-POISONING OF THE INDIVIDUAL.

CH. BOUCHARD,
PROTERIOR OF PATHOLOSY AXD THERATEVTICS, MExRER o7 THE Acsvewy or Meptcins,
“axp Puvaiciax 10 rax Hosrivacs, Faws.



Kidney Function 1842-1942

Carl LUDWIG 1816-1895 Rudolph HEIDENHAIN 1834-1897 Arthur CUSHNY 1866-1926 HOMER SMITH 1895-1962

1917-1926 1926-1951

&V
THE SECRETION OF
THE URINE

ARTHUR CUSHNY

Adv Physiol Educ 2014;38:286-295
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state of the Art: Functional Tests of CKD

|
£
-
Franklin McLEAN 1888-1968 Thomas ADDIS 1881-1949

Léon AMBARD 1876-1962

1910-12 1915-17
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cC = per liter of urine.
D =gm. of urea excreted per 24 hours.ll 1, _ « « « "« « « o0
Wt = weight of individual in kilos. Wt. = body weight of individual, in kilos.
C = gm. of urea per liter of urine,
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Chem Rev 1940:26:105-127



. “Milieu intérieur”, redux

w~  “Our cells are bathed in a fluid ...
have maintained a fastidious preference for a
surrounding medium of constant and definite
composition; and if they are outraged by brusque
changes in this medium they refuse to perform
their aliquots parts of the body’s functions.”
Donald D. Van Slyke

Chem Rev1940;26:105-127
From fish to philosopher, the story of our internal environment, 1953



Claude BERNARD (1s13-1879)

COURS DE PHYSIOLOGIE GENERALE
DU MUSEUM I'HISTOIRE NATURELLE

LECONS vl

-

LECTURES ON THE

PHENOMENA OF LIFE
COMMON T0

ANIMALS AND PLANTS

SUR LES

PHENOMENES DE LA VIE

AUX ANIMAUX ET AUX VEGETAUX

CLAUDE BERNARD

PAR

PARIS ,
LIBRAIRIE J.-B. BAILLIERE gr FILS I

19, HUE HAUTEFEUILLE, 19

“The stability of the internal environment (milieu interieur)
1s the condition for the free and independent life”




Walter B. CANNON (s71-1945)

TRAUMATIC SHOCK

AMERICAN B ] The WISDOM of
EXPED[T]()NAR\, F(A)R(“ES -‘ V . . w i WALTER B. ( \:l\(l\ AN, M.D. THE BODY
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L ST ) AEW Tuma

XI. Some Cuaxces 1N Broop axp UrRiINE .

[raumatic leukocvtosis, S4—The :g:trunu it uIH( l]u 1; \1 = PHYSIOLOGICAL REVIEWS
—\m‘ gen retention in the wounded. 86—Changes in urinary
constitutents, S8. Vor. IX 1929 | sury, 192 No. 3

ORGANIZATION FOR PHYSIOLOGICAL HOMEOSTASIS
WALTER B. CANNON

The Laboralories of Physiology in the Harvard Medical School

“The physiological processes that regulate and maintain
the steady states of the body ”




Constancy of the Internal Environment
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Adaptive
Changes




~ UREMIA E

<5 Y S
N

‘

"

\

l 1

LS

BIOCHEMlST%L
PATHOGENﬁ

UREI\/IIA 1960

TREATMmﬁ | e

GEORGE E. SCHREINER

M.D., F.ACP.
Assoclate Profussor

P AN
"C, -
~

mem

Infection and septicemia in
the uremic patient are given
special attention. Throughout
the book the principles of

, therapeutics in renal
failure are discussed in

‘ ;gg gg imxal and

i era . A

p,‘fgpecial section summarizes
i"the ‘therapy of uremim

“A syndrome reflecting
the summation of a series
of altered contol and
feedback mechanisms
centered on the kidney
that account for the
altered biochemical and
clinical abnormalities
observed clinically.”
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GREECE 500 BC
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Renaissance of U R EA

1827 H. Dutrochet “Osmosis”

1850 T. Graham Osmotic forces il

and “Dialysis”

1913 J. J. Abel yREA as marker of ADEQUACY
blood by dialy 1. TAC

urea

1940s W. Kolff 2. URR
3. Kt/V

4. TOXIN




Relative frequency of the use of the word
UREA
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CONCERNS

Adjusted ACM in Hemodialysis patients
Hemodialysis patients
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USRDS Annual Data Report-2016
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Enter: UREMIC TOXIN

Relative frequency of the use of UREMIC TOXINS

Google Books  Ngram Viewer



Enter: UREMIC TOXIN

Protein Bound

UREMIC TOXINS
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Kidney Int. 2003;63:1934-1943
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Lancet 2014:;383:1831-1843




Enter: “Uremic Toxins”

Enter: “Residual Syndrome”

“Patients who would have died from uremia
but survive because of dialysis suffer from
a previously non-existent life-threatening
disease that Is labeled here for lack of a
better term the ‘residual syndrome”

Possible causes of the residual ssndrome

1. Accumulation of large molecular weight solutes that are difficult
to remove by dialvsis

Clin JASN 2012, 2. Arenmmlation of protein-bound small molecular weight solutes
A 4 that are difficult to remove by dialysis
Sem DlaIyS|S 2001, 14:246-251 3. Accumulation of dialyzable solutes that are incompletely

removed
4. Indirect phenomena such as carbamylation of protemns, fissue
caleification, or a toxie effect of hormone mbalance

3. A towie effect of the dialy=is itself



CONCERNS*

Residual Syndrome ?7?7?

Uremic Toxins ???

= personal



CONCERNS

1. Hemodialysis Is an empiric treatment.

2. Hemodialysis Is a physico-chemical
process that operates in total opposition
to normal physological principles.






Hemodialysis

Normal
‘ Hemodialysis

CHANGES
Temperature
Pump trauma
Pressure
Resistance
Foreign tubing
Drugs
Toxins

~NOo Ok W




CONCERNS

1. Hemodialysis Is an empiric treatment.

2. Hemodialysis Is a physico-chemical
process that operates in total opposition
to normal physological principles.

3. Hemodialysis Is monitored by changes
In the blood.



Hemodialysis
CKD-MED
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Circadian variations of serum phosphorus
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CONCLUSION
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