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PREFACE.



PREFACE.

THE PROBLEM OF THE AETIOLOGY OF SHOCK ASSOCIATED
WITH THERMAL TRAUMA HAS BEEN ATTACKED IN SO MANY WAYS
THAT IT APPEARS UNNECESSARY TO OFFER ANY APOLOGY FOR
PRESENTING THIS SUBJECT FROM THE HAEMATOLOGICAL VIEW-
POINT. AT LEAST SUCH A COURSE CAN HARDLY PRODUCE
MORE |IRRELEVANT CONCLUSIONS THAN SOME OF THE MODERN
CONTRIBUTIONS. )

THIS THESIS WOULD BE INCOMPLETE IF | WERE NIGGARDLY
IN EXPRESSING MY cRATlruné TO THOSE WHO, BY THEIR
ENCOURAGEMENT AND uELP, MADE THIS INVESTIGATION POSSIBLE
FOR ME.

IN PARTICULAR | WOULD EXPRESS MY GRATITUDE TO:-
PROFESSOR E.P. CATHCART, WHO WAS AT ALL TIMES A KINDLY
AND ENCOURAGING SUPERVISOR;

MR. A.M. CLARK, FOR PERMITTING ME TO EXAMINE THE

PATIENTS UNDER HIS CARE}

MrR. FRED GAIRNS, FOR HIS VERY CONSIDERABLE HELP WITH THE
PHOTOGRAPHIC REPRODUCTION OF MY OWN RATHER INFERIOR DIAGRAMS;

AND LAST, BUT BY NO MEANS LEAST, SISTER LAURA STIRLING, FOR

HER KINDNESS AND UNENDING PATIENCE.
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CHAPTER ONE.

THE IMPORTANCE OF SHOCK IS BY NO MEANS CONFINED TO
WAR TIME, ALTHOUGH THE PRESENT WAR, LIKE THE LAST, HAS
STIMULATED INTEREST IN THIS SUBJECT. THIS IS NOT
ENIRELY DUE TO THE MANY AND SEVERE INJURIES AMONG
THE FIGHTING SERVICES, BUT ALSO TO THE GREAT INCREASE
IN INDUSTRIAL INJURIES WHICH RESULTS FROM BOTH EXPANDING
PRODUCTION AND THE UTILIZING OF INEXPERIENCED LABOUR.

SHOCK IS RECOGNISED TO BE THE MAJOR CAUSE OF DEATH
IN ALL TYPES OF INJURIES. THIS IS ESPECIALLY TRUE OF
SHOCK IN BURNS, WHERE SEVENTY PER CENT OR MORE OF THE
DEATHS FROM SEVERE THERMAL TRAUMA OCCUR WITHIN THE FIRST
FORTY=EIGHT HOURS.(GIBSON).

IT 1S WITH THE CURRENTLY ACCEPTED VIEWS ON THE
AETIOLOGY OF SHOGCK IN BURNS THAT THIS CHAPTER IS
CONCERNED, BUT A BETTER APPRECIATION OF THE PRESENT
POSITION CAN BE HAD IF THE MATTER 1S DEALT WITH
FROM AN HISTORICAL VIEW=POINT IN THE FIRST INSTANCE.
THIS IS SPECIALLY SO BECAUSE RECENT ADVANCES IN THIS
SUBJECT HAVE BEEN RAPID AND IN SOME RESPECTS REVOLUTION=-

ARY, AND BECAUSE CONFLICTING OPINIONS STILL EXIST ON



Of Burns.

Even that ftupor with which
paticnts in this fituation are fometimes at-
tacked, is more rcadily removed by opi-
um than any other remedy.. As ‘this
fymptom is probably induced by fome
degree of effufion upon the brain, and as
we are to confider this as an efftc@d of
the irritation which always accompanies
burns, we may readily conceive that opi-
ates fhould prove particularly ufeful in
removing it : And 1 have found in a va-
riety of inftances that they do fo.

AN EARLY REFERENCE TO SHOCK IN
BURNS. | T wouLD APPEAR TO BE
AN EARLY CONCEPT OF THE
NErRvous THEORY.
(FROM "A SYSTEM OF SURGERY™ BY

BEnyAMIN BELL. EpiIn. 1801).



Miuy POINTS. |IT APPEARS TO THE WRITER TO BE OF GREAT
IMPORTANCE TO REITERATE SIMONART'S C}uTnoﬁ THAT THE
PROBLEM OF SHOCK .IN BURNS MAY BE QUITE SEPARATE FROM
THAT OF SHOCK DUE TO OTHER FORMS OF TRAUMA. THE STuév
OF SHOCK IN BURNS HAS GAINED SO MUCH FROM THE STUDY

OF TRAUMATIC SHOCK IN GENERAL, HOWEVER, THAT A SHORT
ACCOUNT OF THE DEVELOPMENT OF OUR KNOWLEDGE OF SHOCK

IN THiIS LESS PARTICULAR ésuse MAY SERVE AS A REASONABLE
POINT OF DEPARTURE; ‘

DEFINITION: SiINCE JAMES LATTA'S FIRST USE OF Tué

TERM IN 1795 THE DEFINITIONS WHICH HAVE BEENVFROM TIME
TO TIME OFFERED FOR SHOCK HAVE, NATuéALLY ENOUGH, BEEN
DICTATED BY KNOWLEDGE OF THE PROCESS AND FASHION OF THE
TIME. SOME IDEA OF THE HISTORICAL DEVELOPMENT MAY BE
OBTAINED FROM THE FOLLOWING LIST, WHICH IS CERTAINLY

'

NOT COMPLETE, BUT MAY CLAIM TO BE REPRESENTATIVE,

1826 TRAVERS SHOCK 1S A SPECIES OF FUNCTIONAL
CONCUSSION, BY WHICH THE INFLUENCE
OF THE BRAIN OVER THE ORGAN OF
CIRCULATION IS DERANGED OR SUSPEN~-
DED.

1834 DELCASSE AN ARREST OF INNERVATION WITHOUT
WHICH ALL ORGANS PASS INTO INSENSI-
BILITY (THIS LATER BECAME MELTZER'S

INHIBITION THEORY).



1872

1880

1882

1892

1905

GROSS

PiesHAuD

MANSELL -
MOULLIN

ROGER

LOCKHART-

MUMMERY

A MANIFESTATION OF A RUDE UNHINGING
OF THE MACHINERY OF LIFE.

s /-
LE CHOG EST UN ETAT GENERAL PLUS OU

-
MOINS GRAVE CONSECUTIF AUX TRAUMATISMES,
SPECIALEMENT AUX PLAIES PAR ARMES A
s s

FEU ET AUX GRANDS ECRASEMENT, CARACTERISE

PAR L' AFFAIBLISSEMENT DES PULSATIONS

.DU COEUR, LTABAISSEMENT DE LA TENSION,

Vd
LA PALEUR DES TISSUS, UN CERTAIN DEGRE
- \
DYANAESTHESIE JOINT A LA FAIBLESSE
MUSCULAIRE, AVEC CONSERVATION DE
LTINTELLIGENCE.
A SUDDEN CHECK TO THE CIRCULATION
BROUGHT ABOUT THROUGH THE AGENCY OF
THE NERVOUS SYSTEM.
V4
LE GCHOC EST UN ETAT MORBIDE QUI PEUT
<
SE PRODUIRE A LA SUITE DE FORTES
\
EXCITATIONS DU SYSTEME NERVEUX ET
Ve
QUI SE CARACTERISE PAR UN ENSEMBLE
DYACTES INHIBITOIRES DONT UN SEUL,
A /7
LYARRET DES ECHANGES ENTRE LE SANG
ET LES TISSuS, SEMBLE CONSTANT ET
INDISPENSABLE.
SURGICAL SHOCK IS A CONDITION PRODUCED
BY EXHAUSTION OF THE VASOMOTOR CENTERS,

AND THE RESULTING GREAT FALL IN BLOOD

PRESSURE. A



1910 LOCKHART— A CONDITION OF LOWERED BLOOD PRESSURE
MUMMERY
RESULTING FROM EXHAUSTION OF THE
VASOMOTOR CENTERS.
'I9|2 GRAY & THE REACTION OF THE CENTRAL NERVOUS
PARSONS .
SYSTEM TO EXAGGERATED OR ABNORMAL
AFFERENT IMPULSES.
1915 MORRISON A LOW ARTERIAL BLOOD PRESSURE OF SUCH
& HOOKER
DURATION THAT RECOVERY IS. IMPOSS|IBLE.
1917 BROWN EXHAUSTION OF THE FOOD MATERIAL - THE
NISSL GRANULES -~ STORED IN THE NERVE

CELLS, MORE PARTICULARLY THOSE OF THE

VASOMOTOR CENTERS.

1918 QUENU TOXEMIE TRAUMATIQUE DEPRESSIVE.
1919

& CANNON ExeMia.

1923

1926 MEEK A DECREASE IN THE EFFECTIVE CIRCUL~-

ATORY VOLUME.

1936 SCHUBERTH A PERIPHERAL CIRCULATORY INSUFFICIENCY.
1937 Davis AN ANOXAEMIA WHICH IS THE RESULTANT OF

SUCH FACTORS AS — OLEGEMIA, LOWERED
BLOOD PRESSURE, DIMINISHED FLOW OF
BLOOD, AND PERIPHERAL VASO-~CONSTRICTION.
1937 Toms THE COLLAPSE OF THE CIRCULATION FROM
OVER-STIMULATION OF THE SYMPATHETIC
NERVOUS SYSTEM.
1938  GRISWALD A DEFICIENCY IN CIRCULATING BLOOD

VOLUME.



1938 Moon A CIRCULATORY DEFICIENCY, NEITHER
CARDIAC NOR VASOMOTOR IN ORIGIN,
CHARACTERISED BY DECREASED BLOOD
VOLUME, DECREASED CARDIAC OUTPUT
(REDUCED VOLUME FLOW), AND BY
INCREASED CONCENTRATION OF THE BLOOD.
1939 DEVINE A STATE OF DEPRESSION OF ALL THE
REFLEX ARCS ACCOMPANIED BY CIRCULATORY
DEPRESSION,
1940 MinNOT & PERIPHERAL CIRCULATORY FAILURE RESULT~-
BLALOGK
ING FROM A DISCREPANCY IN THE SIZE OF
THE VASCULAR BED, AND THE VOLUME o#
INTRAVASCULAR FLUID.
1940 SELVE
DosNE A CONDITION OF SUDDENLY DEVELOPING

BASSETT &
WHITTAKER DAMAGE .

1940 FREEMAN THE CLINICAL CONDITION CHARACTERISED

BY PROGRESSIVE LOSS OF CIRCULATING
BLOOD VOLUME BROUGHT ABOUT BY THE
TISSUE ANOX!A, WHICH RESULTS FROM
INADEQUATE CIRCULATION,

1941 HARKINS BRIEFLY: A PROGRESSIVE VASOCONSTRICT=-
IVE OLIGEMIC ANOXIA.
DEscrRIPTIVE: AN oLiceEMIA INITIATED BY
TRAUMATIC LOCAL FLUID LOSS, EITHER
WHOLE BLOOD, PLASMA, OR BOTH;

ACCOMPANIED BY DECREASED CARDIAC OUTPUT,



DIMINISHED VOLUME FIL.OW, LOWERED

VENOUS PRESSURE, DECREASED OXYGEN
CONSUMPTION, ARTERIOLAR VASOCON-
STRICTION, ACAPNIA, AND SECONDARY

BLOOD PRESSURE FALLj AND PERPETUATED
BY A SUMMATION OF THESE FACTORS AND
POSSIBLY HYPERPOTASSEMIA, ANOXIlaA,
ACTION OF TISSUE METABOLITES, AND
DEFICIENCY OF ADRENAL CORTICAL HORMONE.

CLASSIFICATION: EVEN AT THE PRESENT TIME EFFORTS TO

CLASSIFY SHOCK ARE RATHER UNSUCCESSFUL, BUT THE FOLLOWING
THREE GROUPS ARE INDICATIVE OF PRESENT OPINION,

(1) DETERMINATION BY ORIGIN, THUS:- TRAUMATIC SHOCK,
OPERATIVE SHOCK, OBSTETRICAL SHOCK, MEDICAL SHOCK, BURN
SHOCK ETC. THIS IS A PURELY DESCRIPTIVE CLASSIFICATION,
AND EVEN IF THESE TYPES OF SHOCK ARE LATER FOUND TO HAVE
DISTINCT AETIOLOGIES, SUCH A CLASSIFICATION IS, IN THE
LIGHT OF OUR PRESENT KNOWLEDGE, UNJUSTIFIABLE.

(2) DIVISION INTO PRIMARY AND SECONDARY SHOCK. HARKINS
DEMONSTRATED IN 1935 THAT THE CHANGES WHICH END IN SECOND-
ARY SHOCK START AT THE POINT WHERE THE PRECIPITATING FACTOR
(FOR.EXAMPLE, INJURY) OCCURS. THUS, PRIMARY SHOCK MUST

BE EITHER A PSEUDO SHOCK STATE, UNASSOCIATED WITH TRUE
SHOCK, OR AN UNRECOGNISABLE STAGE IN THE DEVELOPMENT OF
TRUE SHOCK. |IN THE FORMER INSTANCE THE CONDITION IS

PRIMARY, BUT IS NOT SHOCK; AND IN THE LATTER, IT IS SHOCK



BUT IS NOT PRIMARY. THUS THE CLASSIFICATION IS
ERONEOUS, T MUST BE CLEAR, HOWEVER, FROM THIS
CLASSIFICATION AND THE COMMENTS UPON IT THAT THE
TERM "PRIMARY SHOCK'" |S A BAD ONE, AND ITS USE

SHOULD BE DISCONTINUED.,

(3) BLALOCK'S CLASSIFICATION., THIS HAS PROBABLY
MOST TO RECOMMEND ITj; IT IS AS FOLLOWS:
A. HAEMATOGENIC TYyPE (OLIGEMIC TYPE).

THE MAIN FACTOR 1S OLIGEMIA AND THE FALL IN BLOOD
PRESSURE 1S SECONDARY.

B. NEUROGENIC TYPE.
THIS 1S PROBABLY SYNONYMOUS WITH THE COLLAPSE STAGE
WHICH 1S USUALLY CALLED PRIMARY SHOCK. THE FALL IN
BLOOD PRESSURE 1S PRIMARY, AND IF THIS BE LONG GONTINUED,
MAY OBVIOUSLY RESULT IN OLIGEMIA,

c. VASOGENIC TYPE.
HISTAMINE SHOCK 1S TYPICAL OF THIS CLASS. THE PRIMARY
FEATURE 1S FAILURE OF THE VESSEL ENDOTHELIUM TO PREVENT
LOSS OF FLUID FROM THE BLOOD VESSELS INTO THE TISSUES,f
AND TO MAINTAIN THE BLOOD PRESSURE AT A NORMAN LEVEL.

FROM WHAT HAS BEEN WRITTEN SO FAR, IT WILL BE SEEN

THAT OPINION ON THE CAUSE OF SHOCK HAS DEVELOPED THROUGH
NERVOUS TOXIC AND ADRENAL HYPOTHESES TO THE PRESENTLY
ACCEPTED PHYSICAL THEORY, THIS LAST STANDING UNCHALLENGED
AT THE PRESENT TIME, AT LEAST IN SO FAR AS TRAUMATIC

SHOCK IS CONCERNED., Now ALTHOUGH BURNS ARE BUT ONE



FORM OF TRAUMA, (THERMAL) SHOCK IN RELATION TO THIS
TYPE OF INJURY HAS LONG BEEN REGARDED AS A SEPARATE
PROBLEM. THIS HAS BEEN PARTICULARLY NOTICEABLE SINCE
SIMONART'S PAPER IN |1930. THUS FOUR DISTINCT AND
SEPARATE THEORIES ARE TO-DAY OFFERED IN EXPLANATION OF
BURN SHOCK.
THESE ARE:=- ToXiC THEORY
PHYSI1CAL THEORY
ADRENAL AND NERVOUS THEORY
BACTERIAL THEORY.
IT 1S NOW PROPOSED TO DEAL WITH THESE IN TURN, AND
TO INDICATE THE PRINCIPAL EVIDENCE FOR AND AGAINST EACH.
NO CLAIM IS MADE THAT‘THE REFERENCES GIVEN ARE EXHAUSTIVE,
AS THE TASK OF RECORDING, LET ALONE REVIEWING, THE ENTIRE
LITERATURE ON THIS SUBJECT WOULD BE A HERCULEAN ONE,
AND AT ANY RATE FAR BEYOND THE SCOPE OF THE PRESENT
CHAPTER.

THE BACTERIAL THEORY. ALDRICH AROUSED INTEREST IN THIS

THEORY IN 1933. HE HAD FOUND THAT, FOR THE FIRST TWELVE
HOURS, BURNS WERE STERILE, BUT THEREAFTER ALL SEVERE BURNS
BECAME {NFECTED, AND IN ONE HUNDRED PER CENT OF THEM
HAEMOLYTIC STREPTOCOCCI COULD BE GROWN FROM REPEATED
CULTURES. HE STATED THAT THE CONCENTRATION OF THESE
ORGANISMS INCREASED WITH THE TOXICITY OF THE PATIENT, UNTIL
WITHIN FORTY-EIGHT TO FIFTY-SIX HOURS PURE CULTURES

OF STREPTOCOCCI COULD BE GROWN, THESE ORGANISMS HAVING



OUTSTRIPPED ALL OTHEhs. HE ALSO SUGGESTED GENTIAN
VIOLET APPLICATIONS TO COMBAT THE BACTERIAL ACTION.
CLArRk AND CRUICKSHANK (1935) SHOWED THAT INFECTION
OF BURNS WAS EXTREMELY COMMON, EVEN WITH TANNIC ACID
TREATMENT. ACCORDING TO THESE AUTHORS THE HAEMOLYTIC
STREPTbcoccus WAS THE MOST FREQUENTLY ENCOUNTERED
ORGANISM, THEY CLAIMED THAT THIS WAS THE CAUSE OF
THE FEVER AND TOXAEMIA IN THE FIRST FOUR TO FIVE 6Avs
AFTER BURNING, AND SUGGESTED THAT "DETTOL" COMBINED
WITH THE TANNIC ACID AND ANTI-STREPTOCOCCAL SERUM
SHOULD BE ADMINISTERED AS A COUNTER MEASURE,
CRUICKSHANK (1935) CARRIED OUT DETAILED BACTERIOLOGICAL
STUDIES IN BURNS AND CAME TO THE CONCLUSION THAT THE
HIGH INCIDENCE OF INFECTION WITH HAEMOLYTIC STREPTOCOCCI
WAS THE RESULT OF THE AGGREGATION OF PATIENTS !N WARDS.
MARSH (1935) WITHOUT TROUBLING TO DEMONSTRATE
WHETHER BURNS WERE INFECTED BY STAPHYLOCOCCI ADVISED,
"EVERY CASE OF SEVERE BURNING SHOULD RECEIVE, INTRA-
VENOUSLY, AT THE EARLI{EST POSSIBLE MOMENT, AN INJECTION
OF STAPHYLOCOCCUS ANTITOXIN AMOUNTING, FOR AN ADULT OF
NORMAL SIZE, TO AT LEAST FIVE THOUSAND UNITS.," HE
FURTHER SUGGESTED THAT PEOPLE WHO WERE, BY NATURE OF
THEIR EMPLOYMENT, CONSTANTLY EXPOSED TO THE RISK OF
SEVERE BURNS, MIGHT BE TREATED PROPHYLACTICALLY BY
STAPHYLOCOCCAL TOXOID INJECTIONS., SUCH A CONTRIBUTION

AS THIS LAST NEITHER ADDED TO NOR DETRACTED FROM THE



10.

WORTH OF THE THEORY, BUT IT IS RECORDED TO ILLUSTRATE
THAT THE BACTERIAL HYPOTHESIS HAS GAINED SOME POPULARITY
AND HAS ARDENT, IF RATHER BLIND, ADHERENTS.

HarkINs (1936) REPORTED THAT OVER A LARGE SERIES OF
BURNS WHICH HE HAD INVESTIGATED THE ONLY FATAL CASES
WITHIN THE FIRST THREE WEEKS OF ILLNESS RESULTED FROM
SEPSIS. THE FIRST WAS A MALE, AGED FORTY-FOUR YEARS,
WHO HAD RECEIVED SECOND DEGREE BURNS OF THE LEFT LEG,
FACE, THORAX, AND ARMS, AND THIRD DEGREE BURNS OF HANDS

AND FOREARMS, DURING A PETROL EXPLOSION. ON THE SEVENTH

DAY THE PATIENT DEVELOPED A PYARTHROSIS AND A TEMPERATURE

oF 106°F. He DIED, AND THE RESPONSIBLE ORGANISM WAS
FOUND TO BE HAEMOLYTIC STREPTOCOCCUS., THE SECOND CASE
WAS A CHILD AGED FOUR YEARS, WHO DIED ELEVEN DAYS AFTER
A SECOND AND THIRD DEGREE SCALD OF THE ARMS, LEGS,
THIGHS, AND TRUNK. THE PATIENT DEVELOPED THROMBOSIS

OF THE VEINS OF THE RIGHT ARM, QUINZY, AND A TEMPERATURE
OF l04°F. AT AuTOPSY A CURLING'S ULCER WAS FOUND.

AFTER REPORTING THE TWO CASES IN DETAIL HARKINS COMMENTS,
"THESE CASES DEMONSTRATE THAT . NOT ONLY MANY OF THE TOXIC
MANIFESTATIONS PRESENT AFTER THE FIRST FEW DAYS BUT ALSO
SOME OF THE COMPLICATIONS OF BURNS MAY BE EXPLAINED ON
THE BASIS OF A SEPTICAEMIA, ALTHOUGH THIS IS NOT
CONCLUSIVELY PROVED.M™ HIS CONCLUDING REMARK IS, HOWEVER,
MORE IMPORTANT, AND MUST MEET WITH GENERAL APPROVAL,

"DEATH FROM TRUE SECONDARY SHOCK AFTER A BURN OCCURS



WITHIN FORTY-EIGHT HOURS, WHICH 1S EARLIER THAN INFECTION

BECOMES ACTIVE,.,"

THE ADRENAL AND NERVOUS THEORY. THESE TWO ARE HERE TAKEN
TOGETHER FOR, ALTHOUGH SEVERAL SEPARATE THEORIES ARE
ATTACHED TO THE SUPRARENALS, NO PURELY NEéVOus THEORY
HAS BEEN PUT FORWARD FOR THE ORIGIN OF SHOCK IN BURNS.
|T wiLL BE NOTED THAT THIS IS CONTRARY TO THE STATE
OF AFFAIRS IN TRAUMATIC SHOCK IN GENERAL.

THE MEOULLA AND CORTEX OF THE SUPRARENALS HAVE
FROM TIME TO TIME BEEN IMPLICATED BOTH SEPARATELY
AND TOGETHER. THE EARLIEST RECORD APPEARS TO BE THAT
oF BARDEEN (1898). THIS AUTHOR REVIEWED AND CONTRIBUTED
TO KNOWLEDGE OF THE PATHOLOGY OF FATAL BURNS BY AN INVEST-
IGATION INTO FIVE CASES. HE REPORTED THAT THE ADRENALS
SHOWED NO PATHOLOGICAL CHANGES. WEISKOTTEN (1917 ano 1919)
DISCOVERED ADRENAL CHANGES IN TEN CASES OF FATAL SUPER=-
FICIAL BURNS. THESE FINDINGS WERE CONFIRMED LATER BY
MANY WORKERS, E.G. BERKOW, INOUYE, LATTES, SaALviOLI,
HARTMAN, ROSE, SCHMIDT, AND OLDBRYCHT. RieHL (1928)
WAS OF OPINION THAT, IN SPITE OF THE REPORTED ADRENAL
CHANGES, DEFICIENCY OF ADRENALIN PLAYED NO PART IN
THE PRODUCTION OF SHOCK. SAtTO (1932) EXPRESSED
OPPOSITE OPINIONS, HE BELIEVED THAT DEFICIENCY OF
" ADRENALIN WAS THE MAIN FACTOR AND REPORTED THAT HE
HAD PROLONGED THE LIVES OF EXPERIMENTALLY BURNED

ANIMALS ( BY TWENTY-SEVEN TO SIXTY-FOUR HOURS OVER



CONTROLS) BY THE INTRAPERITONEAL ADMINISTRATION OF
ADRENALINE. BROOKS AND BLALOCK (1934) SHOWED THAT
SIMILAR CHANGES IN THE ADRENALS FOLLOWED HAEMORRHAGE
AND TRAUMA TO MUSCLé; THUS THEY WERE NOT PECULIAR TO
BURNS. FReEemaN (1935), aAnD FREEMAN, Squ, AND SNYDER
(1936), FROM ALL THESE AND THEIR OWN OBSERVATIONS,
PROPOSED A THEORY OF SHOCK WHICH IS IN ESSENCE AS
FOLLOWS S~
AN OVERSECRETION OF ADRENALINE TAKES
PLACE IN ORDER TO MAINTAIN THE BLOOD PRESSURE
AT OR NEAR NORMAL, DESPITE A REDUCED BLOOD
VOLUME. |F NOW THE BLOOD VOLUME STILL DECREASES
(AND THIS IT TENDS TO DO BECAUSE OF TRANSUDATION
THROUGH AN INCOMPETENT CAPILLARY WALL ALlDED
BY INCREASED ARTERIOLATTONUS) THE ADRENALINE
OUTPUT OF THE SUPRARENALS CAN MAINTAIN THE
BLOOD PRESSURE AT A NORMAL LEVEL ONLY SO LONG
AND THEN IT MUST COLLAPSE.

MANY OTHER WORKERS HAVE INDICATED THE ADRENAL
CORTEX AS BEING THE SITE OF INJURY WITH RESULTANT
HYPO=-FUNCTION AND DEATH. SWINGLE,PFIFFNER, BOTT, VARS,
AND ParkINs (1933) anp SwiNGLE, DONAHUE, AND PARKINS
(1935) SHOWED THAT BILATERAL ADRENALECTOMY CAUSED
SHOCK AND DEATH, AND FURTHER THAT SUCH SHOCK IS IN MANY
WAYS QUITE SIMILAR TO TRAUMATIC AND SURGICAL SHOCK.

SWINGLE, PFIFFNER, BOTT, VARS, AND PARKINS (1933) WweRrEe
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S0 IMPRESSED BY THE SIMILARITY OF THE TWO CONDITIONS
THAT THEY DREW UP A TABLE COMPOSED OF THIRTY~TWO
DIFFERENT FACTORS, AND SHOWED THAT IN ONLY TWO RESPECTS
oin A DIFFERENCE EXIST (VviDoE TaBLE |).

THE SAME AUTHORS ALSO SHOWED THAT THE VARIOUS
PHYSIOLOGICAL AND BIOCHEMICAL CHANGES WHICH ACCOMPANIED
POST-ADRENALECTOMY SHOCK COULD BE RELIEVED BY THE
ADMINISTRATION OF SUFFICIENT DOZES OF ADRENAL CORTICAL
EXTRACT.

WiLsonN, RowLEY, AND GRAY (1936) APPLIED THESE
OBSERVATIONS TO THE TREATMENT OF THREE CASES OF BURN
SHOCK, AND REPORTED RECOVERY IN TWO OF THE CASES WHICH
THEY BELIEVED WOULD OTHERWISE HAVE DIED. THE WORK
IMPLICATING THE ADRENAL CORTEX WAS BITTERLY ATTACKED
BY FREEMAN (1933) anD BRITTON AND SILVETTE (1933).

THROUGHOUT THI!S LAST SECTION MENTION HAS FREQUENTLY
BEEN MADE OF "PATHOLOGICAL CHANGES IN THE ADRENALS."
THE READER MAY RIGHTLY FEEL THAT THE EXPRESSION 1S
VAGUE AND INADEQUATE. SCRUTINY OF THE CITATIONS
THEMSELVES, HOWEVER, DOES LITTLE TO CLEAR UP THE
MATTER. THE FOLLOWING CHANGES ARE THOSE MOST FREQUENTLY

NOTED ANOD LEAST VAGUELY DESCRIBED.

l. LOSS OF CHROMAFFIN AFFINITY .
2. HAEMORRHAGE (DISSEMINATED AND MASSIVE) .
3. FOCAL NECROSIS.

4, DISAPPEARANCE OF LIPOID BODIES.



2.
3'

»

5.
6.

N

U e

0
.

1C.
.
12.
13.
14,
15.
16,

7.

18.
19.
20.

21.
22,
23.
24.
25.
26,
27.
28.

29.
30.
31,
32.

TABLE |,

CONDITIONS EXISTING IN ADRENAL INSUFFICIENGCY (ANimaLsS)

AND TRAUMATIC SHOCK (Man).

(FROM SWINGLE,

PFIFFNER, VARS, BOTT, AND PARKINS

(1933).

BLOOD VOLUME

BLOOD PRESSURE

HEMOGLOBIN

HEMATOCRIT

RED CELL COUNT

VENOUR PRESSURE

RATE BLOOD FLOW

BLOOD viscOosiITY
HEMOCONCENTRATION

CARDIAC OUTPUT

VENOUR 'RETURN TO RIGHT HEART
HEART RATE

HEART CONDITION

WEAK, FAST PULSE
VASOCONSTRICTION

ABILITY TO DILUTE

BLOOD NONPROTEIN NITROGEN AND UREA
ALKAL ) RESERVE

BASAL METABOLISM

BLOOD SUGAR

DECREASED
DECREASED
INCREASED
INCREASED
INCREASED
DECREASED
DECREASED
INCREASED
INCREASED
DECREASED
DECREASED
INCREASED

NORMAL APPARENTLY

PRESENT
PRESENT
LACKING
INCREASED
DECREASED
DECREASED
DECREASED

BODY TEMPERATURE
USE VASOCONSTRICTOR DRUGS

EFFECT FORCING

VASOMOTOR CENTER

SENSITIVITY TO
SENSITIVITY TO
SENSITIVITY TO
SENSITIVITY TO

SENSITIVITY TO
URINE VOLUME

SENSITIVITY TO
SENSITIVITY TO

ADRENAL INSUFFICIENCY
NORMAL OR SLIGHTLY ABOVE
IN TRAUMATIC SHOCK
DECREASED
I NEFFECTIVE
BENEFIC 1AL
NORMAL APPARENTLY

FLUIDS

PAINFUL STIMULI DECREASED
cCOoLD I NCREASED
ANAESTHETICS INCREASED
HISTAMINE I NCREASED IN ADRENAL

INSUFFICIENCY, ACTION
UNKNOWN IN SHOCK

INFECTIONS AND TOXINS | NCREASED

DECREASED
HAEMORRHAGE INCREASED
TRAUMA AND OPERATIONS INCREASED




THE PHYSICAL THEORY. ALTHOUGH SHORT SUGGESTED tN 1913

THAT SHOCK WAS DUE TO OLIGEMIA INDUCED BY:~-
(a) LOCAL FLUID LOSS INTO THE DAMAGED TISSUES,
(8) FLUID LOSS FROM THE CAPILLARIES ALL OVER
THE BODY AS A RESULT OF GENERAL REFLEX VASOCONSTRICTION,
IT WAS LEFT TO UNDERHILL ET aL. (1923-1930) TO DRAW
ATTENTION TO TRE VERY GREAT LOCAL LOSS OF FLUID 1IN
SEVERE BURNS. UNDERHILL AND HIS COLLEAGUES CONDUCTED
A SERIES OF EXPERIMENTS AND AFTER EXPERIMENTALLY
BURNING ANIMALS, SHOWED THAT THE OEDEMA WAS MAXIMAL
AT THE SITE OF THE BURN IN TWENTY=FOUR HOURS, AND
WAS SLOWLY REABSORBED OVER A PERIOD OF FIVE OR SIX
DAYS. THEIR ANALYSIS OF THE FLUID SHOWED IT TO BE
SIMILAR TO PLASMA, THESE WORKERS ALSO MEASURED THE
AMOUNT OF OEDEMA FLUID BY SQUEEZING T OUT OF THE
ANASARCOUS TISSUES, AND FOUND IT, IN SOME CASES,
TO BE EQUAL TO SEVENTY PER CENT OF THE TOTAL BLOOD
VOLUME . IT IS HARDLY NECESSARY TO POINT OUT THAT
THIS OEDEMA ?Lulo IS NOT SIMPLY A WATERY TRANSUDATE
BUT REPRESENTS WHAT HARKINS CALLS "WHITE HAEMORRHAGE."
THIS AUTHOR COMMENTS, "A PERSON MAY EXCRETE THREE
LITRES OF URINE PER DAY, BUT CANNOT STAND THE LOSS
OF THAT AMOUNT OF BLOOD IN THE SAME TIME." THE
INFERENCE IS SO OBVIOUS THAT NO ELABORATION IS
REQUIRED,

BLarock (1931) ESTIMATED THE QUANTITY OF FLUID



LOST IN SUCH CASES BY BURNING ONE SIDE OF AN ANIMAL,
BISECTING 1T, AND WEIGHING THE TWO SIDES. USING DOGS
AS EXPERIMENTAL AN;MALS, HE FOUND THE FLUID AVERAGED
3.34 PER CENT OF THE ANIMALS' BODY WEIGHT. BEARD AND
BLaLock (1931) SHOWED THAT THE OEDEMA FLUID IN THESE
EXPERIMENTS WAS VERY SIMILAR TO PLASMA. Brarock (1931)
ALSO FOUND THAT IN PLASMAPHERESIS EXPERIMENTS THE
ANIMALS DIED iE PLASMA TO THE QUANTITY OF 3.5 PER

CENT OF THEIR BODY WE|IGHT WAS REMOVED. THUS HE CONCLUDED
THAT IN THESE BURNS THE ANIMALS' DEATHS COULD BE
ACCOUNTED FOR BY FLUID LOSS ALONE, WITHOUT INTRODUCING
BACTERIAL, ADRENAL, OR TOXIC THEORIES.

JOHNSON AND BLALOCK (1931) DEMONSTRATED THAT AFTER
BURNS THE OUTPUT OF THE HEART WAS GREATLY REDUCED. IT
1S FITTING, AT THIS POINT, TO RECORD McDOWALL'S VIiEWS,
ALTHOUGH IT REQUIRES JUMPING TO 1940 FOR THE MOMENT.

IN HIS REVIEW OF THE LITERATURE OF SHOCK McDowaLL iLLUS-

TRATES WHAT HE CALLS"THE DEATH CYCLE"™ AS FOLLOWS:-

REDUCED CARDIAC

OuUTPUT
REDUCED CARDIAGC FILLlNG~——j L———)Lﬁw BLOOD PRESSURE
REDUCED VENOUS RETURN Rzouifo BLOOD FLOW
ReEpucebD Pg;lPHERAL ‘ ASPHYXI A

RESISTANCE s;\\\\\\\\ J
CAPILLARY DILATATION

FLuitbp LOssS

BLOOD CONCENTRATION
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HarkiNs (1934 ~ 1938) IN A SERIES OF PAPERS
CONFIRMED BLALOCK'S FINDINGS AND CONTRIBUTED FURTHER
INFORMATION. BY REPEATING BISECTION EXPERIMENTS, AND
USING A TIPPING APPARATUS COUPLED TO A KYMOGRAPH,

HE SUCCEEDED IN PRODUCING TIME CURVES OF THE FLUID
COLLECTION IN THE BURNED AREAS. HE SHOWED THAT THE
WEIGHT SHIFT BEGAN AT THE TIME OF THE BURN, AND
CONTINUED IN THE FORM OF A DECELERATING CURVE, UNTIL
DEATH. Hé CONTINUES, M"AFTER MOST OF THE FLUID HAD
ACCUMULATED, THE FALL IN BLOOD PRESSURE SET IN, AND
CONTINUED RAPIDLY UNTIL DEATH OCCURRED IN A STATE

OF SECONDARY SHOCK." HE ALSO POINTED OUT THAT WITH
THE COLLECTION OF FLUID THE HAEMOGLOBIN AND HAEMATOCRIT
READINGS OF THE ANIMALS' BLOOD ROSE, AND THAT THE
BLEEDING VOLUME OF THE BURNED ANIMALS WAS MARKEDLY
REDUCED. HARKINS AND HARMON (1937) COLLECTED AND
COMPARED DATA.ON PLASMA LOSS IN TEN DIFFERENT
CONDITIONS., THEIR CONCLUSIONS WERE AS FOLLOWS:-
(1)"PLASMA=LIKE FLUID 1S LOST FROM THE BLOOD STREAM
IN A VARIETY OF CONDITIONS, THESE INCLUDE BURNS,
FREEZING, BILE PERITONITIS, TISSUE AUTOLYSIS IN VIVO,
ACUTE PANCREATITIS, PNMEUMONIA AND PULMONARY OEDEMA,
INTESTINAL MANIPULATION, PORTAL AND MESENTERIC
OBSTRUCTION, EXTERNALLY STRANGULATED COLOSTOMY LOOPS,

AND RELEASE OF A CONSTRICTOR OF AN EXTREMITY.



(2) THE TYPES OF TRAUMA WHICH PRODUCE THESE CONDITIONS
CAN BE ROUGHLY DIVIDED INTO (A) THERMAL TRAUMA,
(8) CHEMICAL AND BACTERIAL TRAUMA, (c) MiLo conNTINUED
MECHANICAL TRAUMA, (D) CAPILLARY INJURY DUE TO INADEQUATE
CIRCULATION.
(3) THE AMOUNT OF PLASMA=LIKE FLUID LOST IN THESE
CONDITIONS APPROACHES THAT WHICH, WHEN REMOVED
EXPERIMENTALLY N PLASMAPHERESIS EXPERIMENTS, WIiLL
PRODUCE DEATH. EVEN IN CASES WHERE THE AMOUNT OF
FLUID LOST IS NOT SUFFICIENT TO CAUSE DEATH, IT IS
OFTEN OF SUFFICIENT IMPORTANCE TO BE RECOGNISED."

THE MORE |MPORTANT AND INTERESTING OF THE FIGURES
UPON WHICH THESE CONCLUSIONS ARE BASED, ARE REPRODUCED

IN TABULAR FORM AS BELOW (VIDE TABLES 2,3,& 4).
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19,

TABLE 2.

CONDITIONS IN WHICH OLIGEMIC SHOCK MAY OCGCUR.

HAEMORRHAGE - TO OUTSIDE, INTO TISSUES, INTO BODY
CAVITIES. :

MECHANICAL TRAUMA - OPERATIVE, ACCIDENTAL, TRAUMA
TO INTESTINES.

THERMAL TRAUMA - BURNS, FREEZING, PERITONEAL COOLING.

ASPHYXIAL TRAUMA = MESENTERIC VASCULAR oGCLUSION,
INTESTINAL STRANGULATION, TOURNIQUET, HEAT STROKE,

ACTINIC TRAUMA — RADIATION BURNS, SUNBURN.

CHEMICAL TRAUMA - BILE PERITONITIS, PERFORATED PEPTIC
ULCER, ACUTE PANCREATITIS, WAR GAS POISONING,

TRAUMA DUE TO SPECIFIC OR NON=SPECIFIC POISONS =
MERCURIC CHLORIDE, ARSENICALS, GOLD CHLORIDE,
SNAKE VENOM.

SPECIAL CAPILLARY POISONS -~ TISSUE AUTOLYSIS,
HISTAMINE, ANAPHYLAXIS, PEPTONE.

MEDICAL CONDITIONS = DIABETIC COMA, ECLAMPSIA.
INFECTIONS -~ CHOLERA, PNEUMONIA (ESPECIALLY INFLUENZAL
AND STREPTOCOCCAL), GAS GANGRENE, DIPHTHERIA,
PERITONITIS.

HYPERVENTILATION,

SPINAL ANAESTHESIA.
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TABLE 3.
FLuio SUGAR NacL. NONPROTEI N PROTEIN
MG PER NITROGEN GM PER
100 c.c. 100 c.c.

-}« DBURNS 134 686 66 7«6
2. FREEzZING 67 697 50 3.6
3. BILE PERITONITIS 60 516 32 4,3
4, TISSUE AUTOLYSIS

IN VIVO 83 565 71 7.6
5. ACUTE PANCREA- No No No No

TITIS DaTta DaTa DATA DaTa
6. PNEUMONIA AND No No No

PULMONARY OEDEMA DaTaA 631 DAaTA DaTa
Te INTESTINAL

MANIPULATION 221 616 6l 6.2
8. MESENTERIC

OBSTRUCTIONS 215 577 36 3.0
9. EXTERNALLY STRANG-

ULATED COLOSTOMY

LOOPS | 37 689 21 4.5
10. RELEASE OF A

CONSTRICTOR OF No

AN EXTREMITY DaTa - 619 47 4.4

AVERAGE 131 622 48 5.2

CONTROL VALUES FOR BLOOD PLASMA:=—
SucarR, 104; NacL, 676; NONPROTEIN NITROGEN, 54 Mc. PER 100 c.c.

PROTEIN, 4.2 eM. PER 100 c.cC.




TABLE 4.

BLEEDING VOLUME IN VARIOUS CONDITIONS

HAEMORRHAGE OCCURS.

IN WHICH PLASMA

HARKINS AND HARMON (1937).

2l.

CONDITION BLEEDING VOLUME PER CENT

Booy WEIGHT.

Il BuRNS 1.6
2. FREEZING 2.0
3. BiILE PERITONITIS l+8
4, TISSUE AUTOLYSIS IN VIVO 2.2
5. ACUTE PANCREATITIS No DaTa
6. PNEUMONIA AND PULMONARY OEDEMA No DaTa
7. INTESTINAL MANIPULATION o4
8. MESENTERiIC OBSTRUCTION No DaTa
9. EXTERNALLY STRANGULATED
COLOSTOMY LOOPS No DATA
10. RELEASE OF A CONSTRICTOR OF
AN EXTREMITY No DaTa
AVERAGE |8
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LAaMBRET, DREtISseENS, anD CORNILOT (1937) conbucTED
A SERIES OF EXPERIMENTS, WITH COMPARABLE RESULTS, AND
THEY, LIKE MANY OTHERS, BAéE THEIR TREATMENT ON THE
PRINCIPAL OF REPLAGCING THE PLASMA LOST TO THE CIRCUL-
ATION .

MOST OF THIS WORK 1S 0BVIOUSLY EXPERIMENTAL, BUT
Mc IvorR (1933) SHOWED THAT THE BLISTER FLUID FROM BURNED
HUMAN BEINGS WAS SIMILAR TO PLASMA, AND THAT THE HAEMO-
GLOBIN READING OF THE BLOOD FROM THESE PATIENTS WAS
CONSIDERABLY INCREASED. WEINER, ROWLETTE, AND ELMAN
(1936) POINTED OUT THAT LOSS OF FLUID BY PLASMA
TRANSUDATION (E.G. BURNS) DECREASED, WHEREAS LOSS OF
FLUID BY VOMITING ETC. INCREASED, THE BLOOD PROTEINS.

HAEMOCONCENTRATION, IT HAS BEEN ALREADY POINTED

OUT THAT HAEMOGCONCENTRATION IS AN ACCOMPANIMENT OF
SHOCK IN GENERAL, AND IS NOT PECULIAR TO SHOCK ASSOC=-
IATED WITH BURNS; NEVERTHELESS 1T 1S SO REGULARLY FOUND
IN THIS LATTER COND!ITION THAT IT HAS BEEN USED BY SOME
WORKERS AS AN INDEX OF THE DEGREE OF SHOCK. FOR THIS
REASON, AND IN SPITE OF THE FACT THAT IT FORMS AN
ESSENTIAL PART OF THE PHYSICAL THEORY, IT DESERVES A
LITTLE SECTION TO ITSELF.

EARLY INVESTIGATORS TO REPORT INCREASED BLOOD
CONCENTRATION INCLUDED BaraDuc (1862), Tarpetner (1881),
Hock (1893), ano Locke (1905). fHE LAST REPORTED A RED

BLOOD CORPUSCLE COUNT OF OVER NINE MILLIONS PER CUBIC



FIGURE I.

F-

LiTReES oF
BLooo In
MaN oF
AVERAGE
Size

HaemaTocrIT

Tvee of Gase

INITIAL IMMEDIATE  FINAL
cowoimon RESULT  RESULT
AFTER
DRUTION

45 45 27

Whote BlLooo Loss

INITIAL IMMEDIATE FINAL
COoNDITIoN RESULT RESULT

AFTER
DLV TION

45 75 45

PLAsSMA Loss

INITIAL \MMEDIATE | INAL
ConpiTioN RESULT RfosuLl

AFTER
DiLuTioN

45 58 35

BLooo awno Pasma Loss

I.LE. HAEMORRHAGE £.6. BuRNs USUAL TYPE OF ACCIDENT
] = PLASMA
] = CELLS

TO ILLUSTRATE THE FALLACY OF USING HAEMOCONCENTRATION

AS AN

INDEX TO TREATMENT OF SHOCK ASSOCIATED WITH

VARIOUS .CONDITIONS.
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MILLIMETER IN FOUR OF TEN CASES ADMITTED TO THE
MASSACHUSETTS.HOSPlTAL. PFEIFFER (1905) ALSO REPORTED
HAEMOCONCENTRATION. UNDERHILL, CARRINGTON, KAPSiINOW,
AND Pack (1923) REPORTED ON TWENTY~ONE PATIENTS BURNED
IN A THEATRE FIRE, AND RECORDED HAEMOGLOBIN CONCENTRAT-
IONS OF ONE HUNDRED AND SEVENTEEN TO TWO Hunokéo AND
NINE PER CENT OF NORMAL.

Mclvor (1933), Snimapa (1934), Douctas (1934),
WEINER , ROWLgTTE, AND ELmaAN(1936), LAMBRET, DREISSENS
AND CORNILOT (1937), LAMBRET anND DREISsseNs (1937), ALsoO
REPORTED INSTANCES OF HAEMOCONCENTRATION IN SEVERELY
BURNED PATIENTS. SIMONART (1928), BrLaLock ET AL.(1931),
AND HARKINS (1934 'AnNp 1936), DREW ATTENTION TO THE
OCCURRENCE OF SIMILAR HAEMOCONCENTRATION IN EXPERIMENTALLY
BURNED ANIMALS. |IN ADODITION TO ITS USE AS A METER FOR
SHOCK, HAEMOCONCENTRATION HAS BEEN USED BY SOME AS THE
GUIDE TO TREATMENT BY FLUID REPLACEMENT. File. |. SHOULD
BE CONSULTED AS IT INDICATES THE FALLACY OF SUCH A
PROCEDURE. (|LLUSTRATION).

THE TOXIC THEORY. FROM THE EARLIEST DAYS OF INTEREST

IN SHOCK ASSOCIATED WiITH BURNS, THE Toxic THEORY HAS BEEN ONE
OF THE FOREMOST EXPLANATIONS FOR ITS CAUSE. UPWARDS OF ONE
HUNDRED POISONS HAVE BEEN NAMsb FROM TIME TO TIME - MANY

OF THEM QUITE EMPIRICALLY. INDEEB THE NUMBER OF SUBSTANCES
INDICTED 1S THE MAIN ARGUMENT AGAINST THE ACCEPTANCE OF

@

THIS THEORY.
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As LONG AGO AS 1868 WETHEIM EXPRESSED THE VIEW
THAT DEATH IN BURNS WAS DUE TO A CIRCULATING POISON.
PonNFick (1876) STATED SIMILAR VIEWS, BUT NEITHER OF
THESE AUTHORS SPECULATED ON fus NATURE OF THE POISONOUS
SUBSTANCE. IN 1880, HOWEVER, LESSER CLAIMED THAT RED
BLOOD CORPUSCLES, IN PASSING THROUGH THE BURNED AREA,
WERE ALTERED IN SUCH A WAY AS TO MAKE THEM FOREIGN
TO THE ORGANISM; THIS HE CALLED FUNCTIONAL ANAEMIA,
CAfTIANO (1882) PUT FORWARD THE THEORY THAT AMMONIUM
FORMATE IN THE SWEAT LIBERATED HYDROCYANIC ACID, WHICH
wAs ABSORBED FROM THE BURNED AREA AND THEN PRODUCED ITS
POISONOUS EFFECTS. ParascanooLo (1904) MADE A sSTuDY OF
EXPERIMENTALLY BURNED RABBITS AND CONCLUDED THAT DEATH
WAS DUE TO THE ACTION OF A CIRCULATING POISON ON THE
LIVER AND KIDNEYS WHICH, HE CLAIMED, WERE THE SEAT
OF FATTY DEGENERATION, HE FURTHER REPORTED THAT THE
BLOOD FROM THESE ANIMALS PROVED TOXIC WHEN INJECTED
INTO OTHER HEALTHY RABBITS. PFEIFFER (1905) wroOTE
AN EXTENSIVE MONOGRAPH ON EXPERIMENTS PERFORMED ON
GUINEA PIGS AND RABBITS. HE REPORTED THAT DEATH WITHIN
THE FIRST SI1X HOURS WAS DUE TO "SHOCK," WHILE SUBSEQUENTLY
IT WAS CAUSED BY THE DECOMPOSITION PRODUCTS OF BURNED
PROTEIN WHICH HE CLAIMED HE HAD ISOLATED.,

RoBERTSON AND BovyD (1923) PUBLISHED A PAPER WHICH
STARTED WIDE POLEMICS. THEY HAD PRODUCED EXPERIMENTAL

BURNS IN SKIN, SUBCUTANEOUS TISSUE, AND MUSCLE, AND
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REPORTED FINDING A BURN TOXIN WHICH WAS PRESENT IN
WHOLE BLOOD AND CELLS, BUT NOT IN THE SERUM. THEY
CLAIMED, THEREFORE THAT THE TOXIN WAS ADSORBED ON
THE CELLS. THEY FOUND THAT ALCOHOLIC EXTRACTS OF
BURNED SKIN PRODUCED TOXIiC svuPTon WHEN ADMINISTERED
TO HEALTHY ANIMALS BY INTRAPERITONEAL OR INTRAVENOUS
INJECTION, NOT ONLY DID THE SYMPTOMS PRODUCED CLOSELY
RESEMBLE THE CONDITION OF BURNED ANIMALS, BUT "THE
AUTOPSY FINDINGS IN THE FATAL CASES WERE I1DENTICAL
WITH THOSE SEEN IN BURNED ANIMALS."

THESE SYMPTOMS DID NOT FOLLOW THE ADMINISTRATION
OF EXTRACTS OF NORMAL SKIN, OR OF SKIN WHICH HAD BEEN
BURNED AFTER ITS REMOVAL FROM THE DONOR ANIMAL. THE
SUMMARY TO THEIR PAPER WAS AS FOLLOWS:-
le. ™ DEATH FROM BURNING OCCURRING WITHIN THE FIRST
TWENTY-FOUR HOURS IS PRACTICALLY ALWAYS DUE TO PRIMARY
SHOCK. LATER THAN THIS IT IS DUE TO TOXIC SHOCK.
2. THERE 1S A TOXIN PRODUCED IN BURNED TISSUE, IN
LARGER'QUANTOTIES IN SKIN BURNS, WHICH CIRCULATES IN THE
BLOOD, EITHER IN, OR ADSORBED ON, THE RED BLOOD CORPUSCLES,
AND WHICH CAUSES THE SYMPTOMS SEEN IN BAD SUPERFICIAL
BURNS,IAND IN SOME CASES DEATH.
3. EXTRACTS OF BURNED SKIN ARE TOXIC. EXTRACTS OF
SKIN BURNED POST MORTEM ARE INNOCUOUS.
4, THERE 1S INCREASED PROTEIN CATABOLISM IN BURNS AS

EVIDENCED BY THE INCREASE IN THE NON-PROTEIN NITROGEN AND
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UREA NITROGEN OF THE BLOOD.

5. THE CONTENTS OF BURN BLISTERS ARE NOT TOXIC.

6. WHOLE CITRATED BLOOD FROM BURNED CASES IS TOXIC.
THE BLOOD SERUM 1S NOT TOXIC. SOLUTIONS OF THE CORPUSCLES
ARE MORE TOXIC THAN IS WHOLE BLOOD.

7. THE TOXIC SUBSTANCE CONSISTS OF TWO PORTIONS, ONE
OF WHICH 1S THERMOSTABILE, DIFFUSIBLE, AND NEUROTOXIC;
THE OTHER 1S THERMOLABILE, COLLOIDAL, AND NECROTOXIC.
CHEMICALLY THE TOXIN CONSISTS OF PRIMARY AND SECONDARY
PROTEOSES.

8. NO EVIDENCE OF THE PRODUCTION OF ANTIBODIES AGAINST
THE BURN TOXIN COULD BE FOUND,"

FROM THESE Fluolnés THEY ARGUED THAT THE PROPER
TREATMENT OF BURNS WAS REPLACEMENT TRANSFUSION, AND
CONCLUDED:- M"FROM A PURELY CLINICAL POINT OF VIEW THERE
'SEEMS TO BE NO DOUBT THAT THE BURNED TISSUES ARE RESPONSIBLE
FOR THE PRODUCTION OF SOME TOXIN WHICH IS TAKEN UP BY
THE BLOOD STREAM,M

RAvoIN AND FERGUSON (1925) ano Davioson (1925 ane
1927) SUPPORTED THE TOXIC THEORY, AND THE LAST'S INTRO-
DUCTION OF TANNIC ACID THERAPY WAS BASED ON THIS CONCEPT.
UNDERHILL, Kapsinow, AND Fisk (1930) SHOWED THAT THE
ABSORPTION, FROM BURNED AREAS, OF SUCH SUBSTANCES AS
STRYCHNINE AND PHENOLSULPHONEPHTHALEIN WAS GREATLY DELAYED.
THIS THEY BELIEVED TO BE EVIDENCE OF UNIDIRECTIONAL

INCREASED CAPILLARY PERMEABILITY. SIMONART (1930)
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REPEATED MANY OF THE EARLIER EXPERIMENTS AND REPORTED
THAT HE COULD FIND NO EVIDENCE OF TOXIC ACTION.
HARRISON AND BrLALOCKk (1932) ALSO REPEATED A NUMBER
OF THE EXPERIMENTS WHICH HAD BEEN SAID TO FAVOUR THE
TOXIC THEORY. THEIR FINDINGS, HOWEVER, WERE AGAINST
THE ACCEPTANCE OF SUCH A HYPOTHESIS; THUS -
l. THE TRANSPLANTATION OF SKIN FROM BURNED TO NORMAL
ANIMALS HAD NO EFFECT ON THE RECIPIENTS.
2. THE EFFECT OF DEBRIDEMENT ON THE SURVIVAL OF BURNED
DOGS WAS DELETERIOUS ( AN AVERAGE OF 74 AGAINST 17} HOURS).
3. THE TRANSFUSION OF BLOOD FROM BURNED INTO NORMAL
ANIMALS WAS WITHOUT EFFECT.

INouve (1933) REPORTED HIS POST-MORTEM FINDINGS
IN THREE CASES OF BURNS., HE WAS OF OPINION THAT THE
CHANGES IN THE ADRENALS, VIZ: DISAPPEARANCE OF LIPOID
BODIES, LOSS OF CHROMAFFIN AFFINITY, HAEMORRHAGE, AND
FOCAL NECROSIS WERE THE SAME AS THOSE PRODUCED BY
POISONING WITH PICROTOXIN, STRYCHNINE, AND BARIUM
CHLORIDE. HE ciTED PFEIFFER .(1905) AS HAVING ATTRIBUTED
THOSE CHANGES IN THE SUPRARENALS TO THE LOW BLOOD PRESSURE
WHICH HAD RESULTED FROM THE STATE OF SHOCK. HE QUOTED
KoL1sKo, NAKATA, AND NIEMEYER AS STATING THAT A TOXIN
PRODUCED THE ADRENAL CHANGES AND THAT ADRENAL INSUFFIC~
IENCY KILLED THE ANIMAL. HE FURTHER QUOTED TAKEUCHI
AS CLAIMING THAT THE SUPRARENAL CHANGES WERE SIMPLY PART

OF THE GENERAL PATHOLOGY, BUT NOT THE CAUSE OF DEATH.
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INOUYE suppoﬁTED TAKEUCHI'S VIEWS, BUT BELIEVED
THAT THE ADRENAL CHANGES WERE A MAJOR FACTOR IN CAUSING
DEATH. FENDER (1933) REVIEWED MUCH OF THE EARLY WORK
IN SUPPORT OF THE TOXIC THEORY. HE SHOWED THAT MANY
OF THE EXPERIMENTS WERE OPEN TO QUESTION MAINLY ON
THE GROUNDS THAT THEY WERE BADLY CONTROLLEDP. THE VIEW
THAT HIS WORK DISPROVED THE TOXIC THEORY IS SHARED BY
MANY, ALTHOUGH FENDER'S OWN CONCLUSIONS ARE MUCH MORE
CONSERVATIVE. M"THE THEORY OF CAUSATION OF DEATH BY
A TOXIN CANNOT BE SAID TO REST UPON ADEQUATE EXPERIMENTAL
WORK AT PRESENT."

Miura (1934) PERFUSED THE HIND LIMBS OF BURNED
RABBITS AND FOUND A SUBSTANCE WHICH WAS TOXIC WHEN
INJECTED INTO HEALTHY ANIMALS.

NagamMITu (1933 AnND 1935) SHOWED THAT, IF THE
BURNED LIMBS OF AN EXPERIMENTAL ANIMAL WERE PERFUSED
BY SERUM OR SALINE AND THIS FLUID THEN TESTED ON CAT
BLOOD PRESSURE OR GUINEA PIG UTERUS, IT CONTAINED A
HISTAMINE~LIKE DEPRESSOR SUBSTANCE. HE ALSO FOUND THAT
THIS DEPRESSOR 'ACTION COULD NOT BE ABOLISHED BY
HISTAMINASE. SHiIMADA (1934) BELIEVED THAT THE TOXIN
WAS HISTOTOXIN WHICH COULD BE DISTINGUISHED FROM
HISTAMINE BY ITS ACTION ON TOAD KIDNEY. HARKINS,
WIiLSON, AND STEWART (1935) PRESENTED RESULTS WHICH
THEY GCLAIMED WERE AGAINST A TOXIC THEORY. THEY

PRODUCED EXPERIMENTAL SKIN BURNS IN RABBITS AND USING
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TRICHLORACETIC ACID PREPARED PROTEIN—FREE EXTRACTS OF
THIS AND NORMAL SKIN., THE EXTRACT OF NORMAL SKIN
CONTAINED A DEPRESSOR SUBSTANCE WHICH WAS NOT ACETYL~
CHOLINE, ADENOSINE, HISTAMINE, OR THE "P SUBSTANCE"

OF EuLeER AND GapouM (1931). THAT FROM BURNED SKIN WAS
SHOWN TO CONTAIN AN IDENTICAL SUBSTANCE FOR PERIODS UP

TO FORTY-EIGHT HOURS AFTER BURNING. THIS LATTER EXTRACT,
HOWEVER, DID NOT HAVE A MORE DEPRESSING, AND FREQUENTLY
HAD A LESS DEPRESSING, EFFECT. |IT IS DIFFICULT TO
UNDERSTAND WHY THIS SHOULD HAVE BEEN CONSIDERED, EVEN

BY THE AUTHORS THEMSELVES, EVIDENCE AGAINST A TOXIC
THEORY, AS ALL THAT CAN BE SAID IS THAT THESE WORKERS
FAILED TO FIND ANY UNUSUALLY Toknc SUBSTANCE IN PROTEIN-.
FREE EXTRACT OF BURNED SKIN, PREPARED BY TRICHLORACETIC
ACID. IT FURTHER APPEARS TO THE PRESENT WRITER THAT THE
DIMINISHED TOXICITY OF THE BURNED SKIN EXTRACTS IS
EXPLAINED BY THE DILUTION WHICH MUST HAVE OCCURRED DUE

TO OEDEMA FLUID. IsHizawA (1935) PRESENTED A PAPER
WHICH, LIKE THE PRESENT ONE, DIRECTED ATTENTION TO THE
BLOOD CORPUSCLES. HE CLAIMED, FROM EXPERIMENTAL WORK
DONE ON RABBITS, THAT HAEMOLYSIS OF ERYTHROCYTES AT

THE SITE OF A BURN GAVE RISE TO A TOXIC SUBSTANCE WHICH
WAS THE CAUSE OF EARLY DEATH IN BURNED ANIMALS. AFTER
BURNING AN ANIMAL HE WITHDREW SPECIMENS OF BLOOD EVERY
FIFTEEN MINUTES AND ESTIMATED THE DEGREE OF HAEMO-

CONCENTRATION AND THE AMOUNT OF HAEMOGLOBIN [IN THE
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PLASMA. HE APPEARS TO HAVE DRAWN HIS CONCLUSIONS
RATHER CARELESSLY BECGAUSE:-
1. HAEMOGLOBIN WAS FOUND IN THE PLASMA ONLY IN THE
FIRST SAMPLE, EXCEPT IN THE CASES OF FOUR ANIMALS WHERE
IT WAS PRESENT UP TO ONE HOUR AFTER BURNING.
2. ALL FOUR OF THESE ANIMALS RECOVERED, WHILE THE
REMAINDER DIED WITHIN SIXTY HOURS OF BURNING.
3. THE BLOOD SHOWED INCREASING CONCENTRATION LONG
AFTER HAEMOGLOBIN HAD DISAPPEARED FROM THE PLASMA.
Mason, PAXTON, AND SHOEMAKER (1936) CARRIED oﬁT
EXPERIMENTS VERY SIMILAR TO THOSE OF UNDE%HILL, Kapsinow,
AND Fisk (1930) WHICH HAVE ALREADY BEEN REPORTED. THEY
(MAson, PAXTON, AND SHOEMAKER) INJECTED A SOLUTION OF
SODIUM 1ODIDE INTO THE SUBCUTANEOUS TISSUE OF A BURNED
AREA SIX HOURS AFTER BURNING ‘AND SHOWED THAT THE éAME
AMOUNT OF SODIUM IODIDE WAS EXCRETED IN THE URINE OF
THESE AND CONTROL ANIMALS. THEY THEMSELVES HASTENED TO
POINT OUT THAT THE ONLY ESSENTIAL ODIFFERENCE BETWEEN
THEIR OWN AND UNDERHILL'S EXPERIMENTS WAS THE USE OF A
SUBSTANCE OF LOW MOLECULAR WEIGHT, VIZ. SODIUM I0DIDE,
COMPARED WITH THE LATTER'S STRYCHNINE AND PHENOL=-
SULPHONEPHTHALEIN. BARSOUN AND GaDDuM (1936) REPORTED
THE RESULTS OF THEIR RESEARCHES INTO THE CONCENTRATION
6F HISTAMINE IN THE BLOOD FOLLOWING BURNS. THEY SHOWED
THAT THIS ROSE STEADILY, REACHING A MAXIMUM ON THE FIFTH

OR SEVENTH DAY AFTER THE BURN, AND OFFERED AS AN



EXPLANATION PROGRESSEVE INTERFERENCE WITH THE HISTAMINE
EXCRETING ORGANS, E«Ge THE KIDNEYS. THEY POINTED OUT
THAT THE PEAK WAS REACHED AFTER THE TIME OF TSCCONDARYT

SHOCK, BUT THE REASON FOR THEIR ATTRIBUTING THIS TO THE

o

FACT THAT THE PATIENTS WERE EGYPTIANS 1S TOO SU3TLE FOR
THE PRESENT WRITER. IN THEIR CONCLUSIONS, ROWEVER, THEY
STATED :~ "THE RELATION OF THIS RISE IN 8LOOD HISTANINE
TO SECONDARY SHOCK 1S UNCERTAIN. THERE |sﬁuo CLEAR
EVIDENCE OF ANY CORRELATION BETWEEN THE BLOOD MISTAMINE
AND THE CLINICAL CONDITION OF THE PATIENT."

WiLson, JEFFRY, ROXBURGH, AND STEWART (1937)
PREPARED EXTRACTS OF BURNED SKIN WHIGCH WERE NOT PROTEN=
FREE, AND THESE, THEY SHOWED, DID POSSESS TOXIC ACTIQON
QUITE DISTINCT FROM THE ACTION OF THE PROTEIN=FREE
EXTRACTS OF HARKINS, WILSON, AND STEWART (1935). THEY
ALSO DEMONSTRATED THAT THE OEDEMA FLUID OBTAINED FROM A
auausb AREA ACQUIRED TOXIC PROPERTIES} THUS FORTY=EIGHT
HOURS AFTER THE BURN IT WAS LETHAL TO HEALTHY ANIMALS.
THEY BELIEVED THAT THIS ACQUISITION OF TOXICITY WAS
INDEPENDENT OF BACTERIAL ACTION, AND THAT IT WAS PROBABLY
RELATED TO AUTOLYSIS OF THE BURNED TISSUE, |T wWAS
CLAIMED THAT THE TOXIN WAS COMBINED WITH THE GLOBULIN
FRACTION OF THE PROTEINS PRESENT AND THAT T PRODUCED
NECROSIS OF THE LIVER CELLS TOGETHER WITH A DISTURBANGEL
OF THE CENTRAL NERVOUS AND CIRCULATORY SYSTEMS. THLSGE

AUTHORS WERE OF THE OPINION THAT |IT WAS UNNECEESARY TO
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CONSIDER AS IMPORTANT SUCH FACTORS AS HAEMOCONCENTRATION,
EARLY INFECTION, AND CHANGES IN THE BLOOD CHEMISTRY.,

THE SUBJECT OF BURNS WAS VERY FULLY DISCUSSED AT
A SESSION OF THE FRENCH SURGICAL CONGRESS IN 1937.
ALL THOSE PRESENT APPEAR TO HAVE FAVOURED THE TOXIC
THEORY; THUS,
DuvAL:- BELIEVED AUTOLYSING TISSUE ACTED AS A TOXIN AND
THAT, AT LEAST IN EXPERIMENTAL ANIMALS, REPEATED BURNS
RESULTED IN A STATE OF SENSITIZATION WHICH CONFERRED A
DEGREE OF IMMUNITY TO BURNS,

MOURGE~-MOLINESs— ACCEPTED THE TOXIGC THEORY AND ADVOCATED

THE USE OF SILVER NITRATE AND TANNIC ACID IN THE TREATMENT
OF BURNS.

McCLURE (DETROIT):-— AGREED CONCERNING THE USE OF TANNIC

ACID.

Rievt (VIENNA):- SUPPORTED THE TOXIC THEORY AND ADVISED

BLOOD TRANSFUSION AND TANNIC ACID.

WiLson (EDINBURGH):= SAID THAT BURNS COULD BEST BE

TREATED WITH TANNIC ACID, GENTIAN V{OLET, AND ACRI=-
FLAVINE, TOGETHER WITH ADRENAL EXTRACTS. (THE REPORT

DOES NOT MAKE CLEAR WHETHER ADRENALINE, CORTICAL EXTRACT,
OR BOTH WERE ADVOCATED. FROM WILSON'S OTHER PAPERS,
HOWEVER, I|T SEEMS PROBABLE THAT CORTICAL EXTRACT WOULD

BE THE ONE SUGGESTED).

SEemMeN (MuNICH):— PRAISED THE RESULTS OBTAINED BY

ELECTROCOAGULATION.
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DONATI (MILAN) 2= SAID THAT THE PRIMARY OBJECT OF

TREATMENT IN BURNS SHOULD BE TO "PREVENT DEHYDRATION
AND INTOXICATION.Y

ROSENTHAL (1937):- FORGED THE NEWEST LINK IN THE CHAIN

OF EVIDENCE IN FAVOUR OF A TOXIC THEORY. HE SHOWED THAT
A. SUBSTANCE COULD BE OBTAINED F;OM THE BLOOD OF BURNED
SHOATS, GUINEA PIGS, AND HUMAN BEINGS WHICH PRODUCED
CONTRACTION OF THE VIRGIN GUINEA PIG UTERUS, HE SHOWED
THAT SOON AFTER THE BURN THIS SUBSTANCE WAS ADSORBED ON
THE RED BLOOD CORPUSCLES BUT LATER WAS FREE IN THE SERUM,.
HE FURTHER DEMONSTRATED THAT TH!S SUBSTANCE DIFFERED
FROM HISTAMINE IN A VARIETY OF WAYS. IN THE HEALING
STAGE OF THE BURN THE SERUM OF THE PATIENT, EITHER
GUINEA PIG OR HUMAN, HAD A NEUTRALISING EFFECT ON
HISTAMINE AND BURN TOXIN AS TESTED ON THE VIRGIN GUINEA
PIG UTERUS. THE FOLLOWING LIST, WHILE INCOMPLETE,

GIVES SOME IMPRESSION O? THE GREAT VARIETY OF SUBSTANCES

WHICH HAVE BEEN NAMED BY VARIOUS INVESTIGATORS AS BEING

THE "TOXIN"RESPONSIBLE FOR BURN SHOCK.

TOXIN AUTHOR
l« ABRIN AND RICIN=LIKE TOXIN STENGEL & FoXx
2. AMMONIA EpENBUI ZEN
3. AwmmoOoNIA OR UREA EDENBUI ZEN
4. ANAPHYLAXIS TUDER
5. CHOLINE=LIKE SUBSTANCE KOHLRAUSCH

6. DiaMmiNO ACIDS _ EoIN AnD HERIMAN



AETIOLOGY OF BURN SHOCK

FIBRIN FERMENT

HAEMOLYSINS AND HAEMAGGLUTININS

HYDROCYANIC ACID

I NORGANIC INTRACELLULAR
MATERI AL

METHYL GUANIDINE
PEPTONE
PoTAsstuM sSALTS

PRIMARY AND SECONDARY
PROTEOSES

PTOMA I NE

PYRIDINE BASE

TOXALBUMIN

UNSPECIFIED PROTEIN CLEAVAGE
PRODUCTS

UNSPECIFIED TOXIN

34,

Foa
Von DIETEMICHS

CaTianoO

TuURCK
HEYDE
OLDBRYCHT

SCHUERNI NG

RoBERTSON & BovD

LUSTGARTEN &
PARASCANDOLO

REISS

DORRANCE &
BRANSFIELD

PFEIFFER, FRANKEL,
SPIEGLER, BRANCATH,
NISHIMURA

Boyer, GUINARD,
McCrRAE, BARDEEN,
Pack, DAviDSsON

THE FOREGOING ACCOUNT OF THE FOUR THEORIES OF THE

1S LITTLE MORE THAN A CATALOGUE,

AND BRIEF COMMENT HAS BEEN MADE ON THE LITERATURE

MENTIONED ONLY WHERE

FURTHER ANALYSIS OF THESE THEORIES

1T WAS SPECIALLY NECESSARY. SoME

IS REQUIRED, HOWEVER,

IN ORDER TO INDICATE THE OBJECT OF THE THIRD AND FOURTH

CHAPTERS.,
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THE BACTER1AL THEORY MAY BE DISMISSED AS BEING,
AT THE LEAST IMPROBABLE. WHILE IT MUST BE ADMITTED
THAT BACTERIAL INFECTION MAY PLAY A MAJOR ROLE IN
CAUSING DEATH IN THE LATER STAGES OF SEVERE BURNS,
IT IS ADMITTED BY A GREAT MAJORITY THAT IT CANNOT
ACCOUNT FOR DEATHS OCCURRING IN THE FIRST FORTY-EIGHT
HOURS AFTER BURNING. PUuT IN ANOTHER WAY, IT IS 0OBVIOUS
THAT A FACTOR CAUSING DEATH AT ONE STAGE OF AN ILLNESS
NEED NOT BE THE LETHAL ENTITY ALL THROUGH.

THE AoRENAL AND NERvVOUsS THEORY 1S SLOWLY TENDING
TO BE INCLUDED IN THE PHYSI1CAL THEORY, ALTHOUGH SOME
WORKERS STILL SUPPORT ITS PRIMACY. |T APPEARS THAT
THE EVIDENCE [N FAVOUR OF THIS THEORY 1S ALMOST
ENTIRELY BASED ON POST-MORTEM FINDINGS AND, IN THE
WRITER'S OPINION, IT IS OPEN TO ONE MAJOR CRITICISM,
ViZ. THE PATHOLOGY OF THE ORGANS EXAMINED MAY HAVE
BEEN CAUSED BY ONE OR BOTH OF TWO FACTORS,

A. THE BURNS THEMSELVES
B. THE TREATMENT USED

THIS SECOND FACTOR MAY NOT BE OF PRIME IMPORTANCE,
BUT IS SURELY WORTHY OF CONSIDERATION. RECENT PAPERS
(E.c. WELLs, HuMPHREYS & COLE) HAVE ACCUSED TANNIC
ACID, WHICH IS COMMONLY USED IN THE TREATMENT OF BURNS,
OF PRODUCING PATHOLOGICAL CHANGES IN THE LIVER AND
OTHER ORGANS, BUT ITS EFFECT ON THE ADRENALS 1S NOT

DISCUSSED. IT 1S NOT CLEAR, THEREFORE, SO FAR AS



HUMAN BEINGS ARE CONCERNED, WHETHER THE ALLGED CHANGES
IN THE ADRENALS ARE THE RESULT OF THE BURN OR THE
TREATMENT OR PERHAPS BOTH.

THE PHysicaL THEORY IS, AS HAS BEEN SAID, THE
DOMINANT ONE AT PRESENT. SO FAR AS CAN BE SEEN FROM
THE LITERATURE, IT EMBRACES SUCH FACTUORS AS LOCAL
FLUID LOSS, (BLOOD AND/OR PLASMA), DECREASED CAROIAC
OUTPUT, DIMINISHED VOLUME FLOW, ARTERIOLAR VASOCONSTRICT-
ION, CAPILLARY CONGESTION AND STASIS, PROGRESSIVE HAEMO~
CONCENTRATION ETC. WITH ALL THESE CHANGES GOING ON
THE DIFFICULTY OF DECIDING WHICH ARE INITIATING AND
WHICH ARE PERPETUATING OR ACCOMPANYING FACTORS,

BECOMES IMMENSE. AGAIN THE BULK OF THE EVIDENCE FOR
THE PHYSiCAL THEORY HAS BEEN OBTAINED FROM OBSERVATIONS
ON EXPERIMENTAL TRAUMA AND INJURIES OTHER THAMN BURNS.
THE VIEW,ALREADY EXPRESSED, THAT THESE MAY BE ENTIRELY
DIFFERENT ENTITIES MUST THEREFORE BE GIVEN CAREFUL
CONSIDERATION. FURTHER, THE TREATMENT OF SHOCK
ACCORDING TO THE PROGRAMME OF THE PHYSICAL SCHOOL -
1.E. BLOOD OR PLASMA TRANSFUSION SUPPLEMENTED BY
INTRAVENOUS SALINE AND THE ADMINISTRATION OF ADREKAL
CORTICAL EXTRACT =~ HAS MET WITH SCANT SUCCESS WHEN
APPLIED TO BURHNS,

THe Toxic THEORY HAS RECEIVED RELATIVELY LITTLE
ATTENTION OF LATE, APPARENTLY BECAUSE MOST WORKERS

HAVE BEEN DIRECTING THEIR EFFORTS TOWARDS LIKKING UP
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BURN SHOCK WITH THE PHYSICAL THEORY OF TRAUMATIC SHOGK
IN GENERAL. IT MUST BE ADMITTED THAT, APART FROM
EXPERIMENTAL WORK ALTOGETHER, THERE 1S A VERY
CONSIDERABLE AMOUNT OF EVIDENCE IN FAVOUR OF THE
Toxic THEORY. THUS AS EVIDENCE OF INTOXICATION WE
HAVE NOT ONLY CLINICAL MANIFESTATIONS, SUCH AS
HAEMOGLOBINURIA, ALBUMINURIA, VOMITING, BLOODY
DIARRHOEA ETC., BUT MANY REPORTED POST=-MORTEM FINDINGS
HAVE BEEN NOTABLY SIMILAR TO THOSE DUE TO INTOXICATION
WITH BACTERIAL PRODUCTS. HERE AGAIN, HOWEVER, IT IS
DIFFICULT TO SAY TO WHAT EXTENT THESE CHANGES HAVE
BEEN DUE TO THE THERAPEUTIC MEASURES USED AND OFTEN
MENTIONED ;N SUMMARY FASHION OR NEGLECTED ENTIRELY
BY REPORTERS. IT 1S NOT INTENDED TO DISCUSS THE LEGAL-
ITY OF THE TERM "TOXI1C" AS APPLIED TO THIS THEORY, BUT
A FEW REMARKS ARE NECESSARY TO MAKE THE POSITION CLEAR.
WHILE TOXINS ARE REGARDED AS THOSE SOLUBLE
POISONOUS SUBSTANCES PRODUCED BY SYNTHETIC PROCESSES
BY BACTERIA, POISONS OF A SIMILAR NATURE PRODUCED BY
ANIMALS (ZOOTOXINS) AND PLANTS (PHYTOTOXINS) ARE
USUALLY INCLUDED. IT IS NOT CLEAR WHETHER TOXINS THUS
DEFINED ARE PROTEINS, ALTHOUGH IT 1S CONSIDERED POSSIBLE
THAT THEY CONSIST OF A PROTEIN MOLECULE TO WHICH IS
ATTACHED A TOXIC RADICAL AND WHICH MAY OR MAY NOT BE
AN INTEGRAL PART OF THE PROTEIN MOLECULE. |T HAS BEEN

SUGGESTED THAT THE SPECIFICITY OF THESE TOXINS IS DUE
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TO THE PROTEIN AHD NOT THE TOXIC RADICAL. |IT IS TO BE
REMEMBERED THAT THESE COMMENTS ARE APPLICABLE ONLY TO
THE TRUE TOXINS AND NOT TO THE LESS SPECIFIC ENDOTOXINS,
THE NON-SPECIFIC BACTERIAL PROTEINS, OR THE PTOMAINES.
1F, THEN THE WORD "TOoXxi1c" IS TECHNICALLY INCORRECT
WHEN USED IN RELATION TO BURN SHOCK, IT HAS BEEN
SANCTIONED 8Y WIDE AND LONG CONTINUED USE, AND IN
ADDITION T IS LESS UNWIELDY, IF LESS ACCURATE, THAN
THE TERM "NOXious SUBSTANCE.M

IT HAS BEEN ALREADY NOTED THAT THE GREATEST
CRITICISM OF THE Toxic THEORY CONCERNS THE LACK OF
UNIFORMITY OF OPINION AS TO THE NATURE AND NAME OF THE
TOXIC SUBSTANCE. THIS MERE LACK-OF CONFORMITY IS,
HOWEVER, NO EVIDENCE OR ARGUMENT AGAINST THE EXISTENCE
OF SUCH A SUBSTANCE. A FURTHER OBJECTION RAISED IS THE
FAILURE OF THERAPEUTIC MEASURES BASED ON THIS CONCEPT
TO DIMINISH APPRECIABLY THE INCIDENCE OR GRAVITY OF
SHOCK. THESE MEASURES ARE THE VARIOUS MODIFICATIONS
OF THE ORIGINAL TANNIC ACID THERAPY. DUNBAR, IN HIS
REVIEW OF BURNS AND THEIR TREATMENT, PRESENTED A GRAPH
(Fre.2) SHOwWING THE PERCENTAGE MORTALITY AMONG BURNED
PATIENTS ADMITTED TO THE GLASGOW ROYAL INFIRMARY BETWEEN
THE YEARS 1833 anp 1933, AND COMMENTED:-
"] THINK THE MOST OUTSTAKDING FACT SHOWN BY THE GRAPH
IS THE DIFFERENCE BETWEEN THE PRE~ANTISEPTIC AND

ANTISEPTIC ERAS. IF A LINE 1S DRAWN AT TWENTY PER CENT
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IT WILL AT ONCE BE SEEN THAT ONLY ON SIX OCCASIONS WAS
THE RATE ABOVE TWENTY PER CENT PRE~ANTISEPTIC AND NEVER
ABOVE TWENTY=FOUR PER CENT, AND SINCE THEN IT HAS ONLY
BEEN UNDER IT ON TWENTY-ONE OCCASIONS,

THIS IS TRUE IN SPITE OF THE FACT THAT IN THE
PRE=ANTISEPTIC ERA ONLY THE WORST BURNS WOULD COME TO
THE HOSPITAL, THE STATE OF THE HOSPITALS BEING WELL
KNOWN TO THE PUBLIC, WHO ALSO KNEW THAT A BURN OF
SLIGHT OR MODERATE SEVERITY HAD A BETTER CHANCE OF
RECOVERY AT HOME."

HE CONCLUDED HIS PAPER THUS:~-

"EVEN WITH THOSE (ANTISEPTIC) METHODS AND EMPLOYING
TANNIC ACID FOR THE TREATMENT OF SUPERFICIAL BURNS

OUR DEATH RATE IS STILL TOO HicH (13.8%) aND sSTiLL

DOES NOT COMPARE FAVOURABLY WITH THE PRE—-ANTISEPTIC
PERI1OD, ESPECIALLY WHEN WE REMEMBER THE DIFFICULTIES
THE PRE~LISTER SURGEONS HAD TO CONTEND WITH, AND THAT
MANY OF THEIR PATIENTS DIED OF TETANUS AND ERYSIPELAS.™

}T MUST BE REMEMBERED, HOWEVER, THAT THE TANNIC
Aélo TREATMENT AND ITS VARIANTS WERE BASED NOT ONLY
ON THE Tox1Cc THEORY BUT ALSO ON THE ASSUMPTION THAT
THE TOXI1C SUBSTANCE WAS EITHER OF A PROTEIN NATURE
ITSELF, OR WAS CAPABLE OF BEING PRECIPITATED
TOGETHER WITH THE PROTEIN. !T 1s NOT TO BE INFERRED
THAT THIS CRITICISM 1S INTENDED AS A CONDEMNATION OF

THE USE OF TANNIC ACID FOR, IN SPITE OF ITS SEVERAL
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DISADVANTAGES, SUCH AS SCARRING AND CONTRACTURE

FORMATION = WHICH HAVE BEEN RECENTLY MUCH PUBLICISED -

IT REMAINS A USEFUL, DURABLE, EASILY APPLICABLE, AND

RELATIVELY COMFORTABLE DRESSING FOR BURNS.

THIS CHAPTER WILL HAVE FULFILLED ITS PURPOSE,

IF IT HAS MADE THE FOLLOWING POINTS CLEAR:-
e THAT IN SPITE OF THE GREAT AMOUNT
OF WORK WHICH HAS BEEN DONE IN AN EFFORT
TO SOLVE THE PROBLEM OF THE CAUSE OF BURN
SHOCK, THERE 1S, EVEN NOW, NO UNANIMITY.
2. THAT ALL FORMS OF TREATMENT FAIL TO
PREVENT BURN SHOCK, AND DO VERY LITTLE TO
RESTORE THE PATIENT ONCE IT HAS DEVELOPED,

3. THAT BURN SHOCK MAY BE REGARDED AS AN

IRREVERSIBLE PROCESS.



CHAPTER TwO.

THE NEUTROPHIL GRANULOCYTE.
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CHAPTER TWwO.

HAEMATOLOGISTS HAVE BUT SLOWLY LEARNED THAT THE
LEUCOCYTES PLAY AN IMPORTANT PART IN THE PHYSIOLOGY
AND PATHOLOGY OF THE HUMAN ORGANISM. THE CREDIT FOR
THEIR DISCOVERY 1S GIVEN TO HEwsON (1773), ALTHOUGH
IT IS PROBABLE THAT SwAMMERDAM (1658) AnND LEEUWENHOCK
(1673), WHO WERE THE FIRST MICROSCOPISTS TO DESCRIBE
TAE RED BLOOD CORPUSCLES, SAW AND IGNORED THE LARGER
BUT LESS NUMEROUS LEUCOCYTES. KIRCHER, TO0O, IN HIS
ScuTiNIuM PesTis (1658) REFERRED TO WORMS AND PUTRID
MATTER SEEN IN MICROSCOPIC PREPARATIONS. OF THE BLOOD
OF PATIENTS WITH PLAGUE; THESE WERE ALMOST CERTAINLY
LEUCOCYTES AND ROULEUX OF ERYTHROCYTES. |IT WAS NOT
UNNATURAL THAT LITTLE IMPORTANCE SHOULD HAVE BEEN
ATTACHED BY SUBSEQUENT 0BSERVERS TO BODIES WHICHkWERE
PRESENT IN SUCH RELATIVELY SMALL NUMBERS IN NORMAL
BLOOD.

Virchow's DISCOVERY OF LEUKAEMIA AND HIS OBSERV-
ATIONS ON, AND DEFINITION OF, LEUCOCYTOSIS (1845)
WERE THE FIRST STEPS TOWARDS THE RECOGNITION OF THE
IMPORTANCE OF THE WHITE BLOOD CELLS IN PATHOLOGY.

IT wWAs, HOWEVER, ONLY AFTER CONHEIM'S DISCOVERY, THAT
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SUPPURATION WAS DUE TO MIGRATION OF WHITE BLOOD CELLS
THAT INTEREST IN THE LEUGCOCYTES WAS FINALLY AWAKENEOD.
CONHEIM'S OBSERVATIONS HAD DRAWN ATTENTION TO THE
FACT THAT LARGE QUANTITIES OF PUS COULD.BE~FORMED AND
LOST NOT ONLY WITHOUT IMPOVERISHMENT OF THE aLooa IN
RESPECT OF LEUCOCYTES BUT ACTUALLY IN ASSOCIATION WITH
A RISE IN THE NUMBER OF CIRCULATING CELLS. |IN THE
LIGHT OF THIS OBSERVATION, IT WAS SEEN THAT NOT WITH~-
STANDING THE SMALL NUMBER OF LEUCOCYTES IN NORMAL
BLOOD (RELATIVE TO THE ERvTHgochEs), THE LEUCOCYTO-
POIET;C TISSUE MUST HAVE AN ENORMOUS PRODUCTION POTENTIAL.
THE NEXT FEW YEARS SAW RAPID PROGRESS, ALMOST ALL
OF IT FROM THE LABOURS OF EHRLICH., HE FIRST CLASSIFIED
LEUCOCYTES ACCORDING TO THE PRESENCE OR ABSENCE OF
INTRA=CELLULAR GRANULES, THEN, APPLYING HIS NEWLY-
DISCOVERED TRI-ACID STAIN, HE DIVIDED THE GRANULOCYTES
INTO NEUTROPHILS, EOSINOPHILS, AND BASOPHILS, AND
FINALLY DEMONSTRATED THAT LEUCOCYTOPOIESIS WAS A
FUNCTION OF BONE MARROW., EVEN THEM,HOWEVER, THE
PIONEER CHARACTER OF HIS WORK WAS NOT REALISED, AND
LITTLE PROGRESS WAS MADE SINCE CLINICIANS CONTENTED
THEMSELVES WITH AN ENUMERATION OF THE WHITE BLOOD
CELLS AND THE CALCULATION OF THE RATIO OF THESE TO
THE ERYTHROCYTES. |T WAS BELIEVED AT THIS TIME THAT
CONCLUSIONS AS TO DIAGNOSIS AND PROGNOSIS COULD BE

DRAWN FROM THE DEGREE OF LEUCOCYTOS!S, AND THIS WAS
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REPUTED TO BE SPECIALLY TRUE OF PNEUMONIA, IN
WHICH LEUCOCYTOSIS HAD LothST AND MOST EXTENSIVE-
LY BEEN STUDIED. GRADUALLY IT WAS RECOGNISED THAT
THE MERE NUMBER OF LEUCOCYTES WAS OF LITTLE CONSE=-
QUENCE, SI'NCE THIS WAS A RESULT OF BOTH SUPPLY AND
DEMAND, THAT IS, IT DEPENDED UPON TWO QUANTITIES:~-
(A) THE VIRULENCE OF THE INFECTION, AND

(B) THE RESISTANCE OR REACTION OF THE PATIENT.
BOTH OF THESE QUANTITIES WERE UNKNOWN, AND THERE-
FORE THE EQUATION SO CONSTRUCTED WAS INCAPABLE OF
SOLUTION.,

IN AN EFFORT TO OBVIATE THESE DIFFICULTIES,
ATTENTION WAS DIRECTED TO QUALITATIVE CHANGES 1IN
THE CIRCULATING LEUCOCYTES, DURING THE PROGRESS
OF INFECTIONS. THESE QUALITATIVE ALTERATIONS ARE
OF TWO TYPES, (A) NucLEAR, (B) cyToepLAsMIC. THE
TECHNICAL ADVANCES IN THE STUDY OF THE LEUCOCYTES
DEPENDENT ON NUCLEAR CHARACTERS WERE AS FOLLOWS:-

l. SCHINDLER'S STUDIES. BESIDES FULLY DEVELOPED

LEUCOCYTES, SCHINDLER FOUND THEIR UNDEVELOPED
PROGENITORS ( 1. E. THE MYELOCYTES) IN THE BLOOD
DURING LEUCOCYTOSIS. HE RIGHTLY CONSIDERED THAT
THE NUMBER OF UNDEVELOPED CELLS PRESENTED A
CRITERION FOR JUDGING THE DEMANDS MADE UPON THE
BONE MARROW, SINCE MANIFESTLY ONLY AN INTENSE

TOXIC IRRITATION OF THIS COULD MAKE SUCH DEMANDS
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AS TO CAUSE THE PRESENCE OF THESE YOUNG CELLS 1IN
THE BLOOD. HE EXPRESSED HIS RESULTS WITH REGARD
TO THE FINDING OF THE MYELOCYTES IN THE BLOOD IN
INFECTIOUS DISEASE BY THE FOLLOWING PROPOSITIONS: -
. "THE MOST VARIED CAUSES (IN PARTICULAR, THOSE
OF AN INFECTIOUS NATURE) WHICH EXCITE LEUCOCYTOSIS
ARE, IN SO FAR AS THEY ARE PERMANENT, THOSE WHICH
GIVE RISE TO A MIGRATION INTO THE BLOOD OF LARGE
MONONUCLEAR CELLS, WITH NEUTROPHIL GRANULES
(MYELOCYTES) THAT NORMALLY NEVER LEAVE THE BONE
MARROW. THUS WE FIND MYELOCYTES IN PNEUMONIA,
SCARLET FEVER, DIPHTHERIA, ERYSIPELAS, MENINGITIS,
POLYARTHRITIS, SEPTIC CONDITIONS ETC. THEIR MERE
OCCURRENCE 1S NOT ALWAYS OF THE SAME SIGNIFICANCE.
IF THEY OCCUR MERELY AS AN ACCOMPANIMENT OF LEUCO-
CYTOSIS AT THE HEIGHT OF THE SAME AND DISAPPEAR
WITH ITS RECESSION, WE CAN INFER NOTHING FURTHER
THAN AN INSIGNIFICANT EXPRESSION OF THE ABILITY

OF THE BONE MARROW TO SUPPLY CELLS HASTILY,
FOLLOWING THE EXHAUSTION OF THE EXISTING RESERVES
OF DEVELOPED LEUCOCYTES. (IT SHOULD HERE BE NOTED
THAT THIS LAST STATEMENT WOULD NOW BE ACCEPTED WITH
SOME RESERVATIONS, Aé THE CELLS WHICH SCHINDLER
REGARDS AS INDICATIVE OF A NORMAL REACTION TO
GREAT DEMANDS WOULD REQUIRE TO BE,AT MOST, YOUNG

METAMYELOCYTES, TRUE MYELOCYTES OCCURRING ONLY



PERIPHERAL BLOOD FROM A CASE OF

LEUKAEMIC MYELOSIS. THE CELLS

PRESENT ARE MYELOCYTE, YOUNG

METAMYELOCYTE, PRE-SEGMENTATI ON

METAMYELOCYTE AND POLYMORPH.



IN VERY SMALL NUMBERS. WITH THE TRI~ACID STAIN
WHICH HE USED, HOWEVER, IT IS LIKELY THAT MANY OF
HIS "MYELOCYTES'" HAD IN FACT SLIGHTLY INDENTED
NUCLEI - AUTHOR). |F, HOWEVER, MYELOCYTES OCCUR
AT A TIME WHEN THE LEUCOCYTOSIS HAS PARTIALLY OR
QUITE RECEDED, THEY BEAR WITNESS TO A FUNCTIONAL
EXHAUSTION OF THE BONE MARROW THE DEGREE OF WHICH
1S INDICATED BY THEIR NUMERIC RELATIONS TO THE
DEVELOPED CELLS., WHEN THE DECREASE IN LEUCOCYTOSIS
1S, TOGETHER WITH THE FALLING TEMPERATURE AND THE
GENERAL SYMPTOMS OF IMPROVEMENT, A SIGN OF THE
VICTORY OF THE ORGANISM OVER THE INFECTION, THIS
TRANSITORY EXHAUSTION 1S OF NO MOMENT AND IS SOON
RELIEVED., IT 1s, HOWEVER, OF GRAVEST SIGNIFICANCE
IF 1T SUPERVENES AT A TIME WHEN THE INFECTION 1S
STILL FULLY VIRULENT AND WHEN THE ORGANISM IS IN
GREATEST NEED OF THE SUPPLY OF PROTECTIVE CELLS.
HEREIN LIE THE GROUNDS FOR THE PROGNOSTIC AND,

SO TO SPEAK, PRACTICAL VALUE OF THE MYELOCYTES AS
A MEASURE OF THE NORMAL POWER OF THE MARROW TO
RESPOND TO STIMULATION. GREAT NUMBERS DURING A
FALLING LEUCOCYTOSIS AND AN UNCONQUERED INFECTION
ARE A BAD SIGN, (DIPHTHERIA AND PNEUMONIA).

'

2. IN THE CASES CITED THE CAUSE OF THE DEFECTIVE

45,

LEUCOCYTE PRODUCTION LIES IN THE EXHAUSTIVE PARALYSIS

WHICH RESULTS FROM EXCESSIVE DEMANDS ( NATURALLY, THE
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MARROW REACTS AT FIRST BECAUSE OF TS INHERENT
PROPERTIES, WHETHER OR NOT IT BECOMES INSUFFICIENT
LATER). THUS, IN TYPHOID AND IN MALARIA, THE CAUSE
OF THE LEUCOPENIA IS A DIRECT ARREST OF THE FUNCTION
OF THE LEUCOCYTE-FORMING TISSUE THROUGH THE SPECIFIC
INFLUENCE OF THE TOXINS DUE TO THE DISEASE =~ AN ARREST
WHICH IN ONE CASE (TYPHOID) 1S PERMANENT, IN THE OTHER
(MALARIA) 1S ONLY TEMPORARY. HERE AGAIN, WE CONCEIVE
THE MYELOCYTES TO BE THE EVIDENCE OF AN ABNORMAL
REACTION OF THE BONE MARROW TO STIMULATION.Y

WHEN ONE CONSIDERS THAT THIS WAS WRITTEN I[N
1904 AND THAT THE OBSERVATIONS WERE MADE WITH POOR
sTAiNlNG FACILITIES, THE BRILLIANCE OF SCHINDLER'S
CONCEPTION OF MARROW FUNCTION AND HIS INTERPRETATION
OF PERIPHERAL BLOOD FINDINGS IS TRULY AMAZING. WITH
THE EXCEPTION OF HIS VIEWS ON THE CAUSE OF LEUCOPENIA
IN TYPHOID FEVER ( NOW KNOWN TO BE DUE TO A PHENOMENON
OF DISTRIBUTION AND NOT TO MARROW INSUFFICIENCY) HIS
THEORIES ARE, EVEN TO=DAY, SEEN TO BE COMELETELY
ACCURATE. IT 1S ALMOST UNBELIEVABLE THAT HIS WORK
AND HIS NAME ALIKE HAVE BEEN FORGOTTEN, WHILE ARNETH
AND SCHILLING, WHOSE FOOTSTEPS HE DIRECTED AND WHOSE
CONTRIBUTIONS ARE HARDLY GREATER, ARE STILL WELL-
KNOWN NAMES.

2. ARNETH'S NEUTROPHIL 3L00D PICTURE. ARNETH, FROM

HIS STUDY OF THE BLOOD BOTH IN HEALTH AND IN DISEASE,



PLATE I .

To ILLUSTRATE THE FIVE PRIMARY DIVISIONS IN ARNETH’S

CLASSIFICATION OF THE NEUTROPHIL GRANULOCYTES.
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WAS LEAD TO DIVIDE THE POLYMORPHOKUCLEAR NEUTROPHIL
LEUCOCYTES INTO FIVE CLASSES DEPENDING UPON THE NUMBER
OF NUCLEAR LOBES. (PLATE 1.) HE CLAIMED THAT HIS
DIVISIONS WERE CONSTANT IN HEALTH, BUT THAT GREAT
VARIATION WAS SEEN IN DISEASE, ESPECIALLY IN INFECTIOUS
CONDITIONS.

CLass |.

{(a) M. ceLLs., THESE WERE MOWOWUCLEAR CELLS,
IDENTICAL WITH EHRLICH'S MYELOCYTES.

(s) W. CeLLS. THESE WERE ALSO MONOMUCLEAR
CELLS, BUT THE NUCLEUVS EXHIBITED SLIGHT
INDENTATION WHICH, HOWEVER, DID NOT
EXTEND BEYOHD THE MIDDLE OF THE NUCLEUS.

(c) T. cetLs. THESE TGO WERE MONONUCLEAR
CELLS, BUT THEY EXHBIBITED DEEPER INDENT-
ATION WHICH, HOWEVER, FELL SHORT OF ACTUAL
LOBULATION.

ACCORDING TO ARNETH, THIS CLASS 1S PRESENT IN
NORMAL BLOOD TO THE EXTENT OF FIVE PER CENT OF THE
TOTAL NEUTROPHILS, THE MAJORITY OF THESE BEING OF
THE "T" TYPE.

CLass 2.

THIS CLASS EMBRACED ALL CELLS WITH TWO DISTINCT
HUCLEAR FRAGMEMTS AND HAS THREE SUB-DIVISIONSS~

(a) 2K IH THESE THE TWO FRAGMENTS WERE ROUND

BODIES.
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(8) 2S5 HERE THE FRAGMENTS WERE S=SHAPED OR
ROD~SHAPED ELEMENTS. {

(c) IK 18,

THIS CLAss REPRESENTS THIRTY-FIVE PER CENT OF THE
TOTAL NEUTROPHILS, AND OF THIS TOTAL THE 28 TYPE ACCOUNTS
FOR TWENTY~FIVE PER CENT.

CLass 3. THIS HAD THREE NUCLEAR DIVISIONS AND FOUR
SUB-DIVISIONS:~-

(a) 3K

(8) 3S

(c) 2K IS

(o) IK 28

THIS CLASS ACCOUNTS FOR FORTY—ONg‘PER CENT OF
THE TOTAL NEUTROPHILS, AND OF THESE THE 2K 1S ano
2S5 |K EACH REPRESENTS SIXTEEN PER CENT.

CLass 4. THIS WAS COMPOSED OF FOUR NUCLEAR DIVISIONS
AND FIVE SUB=~DIVISIONS:-

(a) 4K

(8) 45

(c) 2K 2§

(o) 3K IS

(e) 38 IK

THIS CLASS AGCOUNTED FOR SEVENTEEN PER CENT OF
THE TOTAL NEUTROPHILS, THE 4K, 3K IS ano 2K 28 BEING

LARGELY IN EXCESS OF THE OTHER FORMS.
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CLass 5. COMPOSED OF FIVE OR MORE NUCLEAR DIVIS|ONS
WITH SIMILAR SUB-DIVISIONS., THIS GROUP ACCOUNTED FOR
TWO PER CENT OF THE TOTAL ﬁEUTROPHILS. |

A NORMAL BLOOD PICTURE ACCORDING TO ARNETH, MIGHT BE
AS FOLLOWS:=~

| NUCLEUS 2 NUCLE! 3 NUCLE! 4 NUCLEYI 5 OR MORE NUCLE!

M.W,T.

5 35 .41 17 2
HERE THE ABSOLUTE NUMBERS REPRESENT THE PERCENTAGES
ALSO, SINCE ARNETH ALWAYS CONSTRUCTED HIS TABLES FROM
A COUNT OF |00 ceLLsS.,

IN PATHOLOGICAL coublTlous, HOWEVER, THIS RELATION

HE FOUND TO BE STRIKINGLY ALTERED, SO THAT THE NUMBER
OF CELLS TO THE LEFT OF THE ABOVE TABLE WAS INCREASED
AT THE EXPENSE OF THOSE TO THE RIGHT. ARNETH TERMED
THIS A "SHIFTING OF THE NEUTROPHIL BLOOD PICTURE
TOWARDS THE LEFT,'" AND SINCE "HE REGARDED POLYNUCLEARS
As OLDER AND MATURED DESCENDANTS OF THE MONONUCLEARS,
HE ASSUMED THAT THIS SHIFTING WAS BROUGHT ABOUT BY
THE RETIREMENT OF THE DEVELOPED CELLS IN FAVOUR OF
THE IMMATURE ONES, AND THUS IT HAD THE SAME SIGNIFI~-
CANCE AS THE APPEARANCE OF SCHINDLER'S MYELOCYTES.
THE FOLLOWING BLOOD PICTURE OBTAINED BY ARNETH IN

A CASE OF PNEUMONIA 1S AN EXAMPLE OF SUCH A SH]FT!NG:—

| NUCLEUS 2 NUGLE! 3 NUGCLEI 4 NUCLEI 5 OR MORE NUCLEI
MeW.T.

21 54 22 2 |
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ARNETH SHOWED THAT THESE QUALITATIVE CHANGES WERE
QUITE INDEPENDENT OF THE ABSOLUTE NUMBER OF THE
LEUCOCYTES, AND THEREFORE HE UNDERTOOK TO MAKE THE
FOLLOWING CLASSIFICATION OF THE PATHOLOGIGAL VARIATIONS
IN THE NEUTROPHIL BLOOGD PICTURE, TAKING INTO CONSIDER-
ATION BOTH THE QUALITATIVE AND THE QUANTITATIVE CHANGES.
HE USED THE TERM 1SOCYTOSIS TO INDICATE A NORMAL PER~-
CENTAGE OF THE SEVERAL VARIETIES OF NEUTROPHILS, AND
THE TERM ANISOCYTOSIS TO INDICATE A QUALITATIVE CHANGE
IN THE NORMAL RELATIONS.

l. HYPERLEUCOCYTOSIS OR HYPERCYTOSIS, AN

INCREASE OF THE NEUTROPHIL LEUGOCYTES.

(A) |ISOHYPERCYTOSIS = AN INCREASE WITHOUT

QUAL ITATIVE CHANGES.

(8) ANISOHYPERCYTOS1S — AN INCREASE WITH

QUALITATIVE CHANGES.

2. NORMOLEUCOCYTOSIS OR NORMOCYTOSIS -

A NORMAL LEUCOCYTE COUNT.

(A) 1SONORMOCYTOSIS = THE SAME WITHOUT

QUALITATIVE CHANGES.,

() ANISONORMOCYTOSIS — THE SAME WITH

QUALITATIVE CHANGES.

3. HYPOLEUCOCYTOSIS OR HYPOCYTOSIS =

A DECREASE IN THE LEUGOCYTE COUNT.

(A) 1SOHYPOCYTOSIS — THE SAME WITHOUT

QUALITATIVE CHANGES.
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THE FOUR TYPES OF CELL |IN SCHILLING'S

NUCLEAR COUNT.
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{B) ANISOHYPOCYTOSIS — THE SAME WITH
QUALITATIVE CHAMGES.

ARNETH'S CLASSIFICATION WAS ATTACKED FROM MANY
QUARTERS, MAINLY ON THE CROUND THAT THERE WAS HNO
EVIDENCE THAT DECREASE IN THE NUMBER OF NUCLEAR LOBES
WAS A MARK OF IMMATURITY. HiIS THEORY'S CLOSE ACCORD
WITH SCHINDLER'S STUDIES, HOWEVER, WAS REGARODED AS
BEING STRONMGLY IN FAVOUR OF HIS VIEWS, PARTICULARLY
WHEN THE CERTAINTY OF THE MYELOCYTES BEINGC IMMATURE
POLYMORPHS WAS CONSIDERED.

ARNETH'S METHOD EMTAILS EXACTING AKD TEODIOUS
WORK AND IN ITS ORIGCINAL FORM WAS NEVER EXTENSIVELY
PRACTISED, SINCE (T WAS RIGHTLY FELT THAT THE VALUE
OF ITS RESULTS WAS HARDLY COMMENSURATE WiTH THE

LABOUR AND TIME INVOLVED IH OBTAIKING THEM.

SCHILLING'S HAEMOGRAM.

SCHILLING DEVISED A METHOD OF CLASSIFYING LEUCO-
CYTES AND INTERPRETING THEIR MNUMBERS INM THE CIRCULATING
BL.COD, WHICH HE AND HIS HWANY FOLLOWERS CLAIMED TO BE
SIMPLER AND MORE INFORMATIVE THAN WAS ARNETH'S. (PLATE 2.)
ScHILLING CORRELATES ALL>THE ORDIMARY DATA OF TOTAL
AND DIFFERENTIAL COUNTS WiTH HIS OWN NUCLEAR COUNT
AND CONSIDERS THE RESULTS IN THE FORM OF WHAT HE CALLS
A "HAemMOGRAM."™ THE MEUTROPHIL GRANULOCYTES HE DIVIDES

IHTO FOUR CLASSES, THUS:I-—



PLATE 3.

ILLUSTRATE THE FORMATION OF STAB-NUCLEAR CELLS

The black arrows show the normal process of

MATURATION, THE RED THE ABNORMAL.



(1) MverLocyTes (M) - MOST OF THESE CELLS - AS SEEN
'FROM SCHILLING'S OWN DESCRIPTIONS - ARE YOUNG META-
MYELOCYTES EXHIBITING VARYING DEGREES OF NUCLEAR
INDENTATION,

(2) JUVENILE POLYMORPHONUCLEARS (J) = THESE CELLS
WOULD NOW BE CLASSED AS LATE METAMYELOCYTES =~ THE
"BAND-FORMS™ OF SOME AUTHORS = AND POSSESS A SAUSAGE
SHAPED NUCLEUS SHOWING LITTLE CHROMATIN CONDENSATION
AND NO NUCLEAR PYKNOSIS,

(3) STtaAaB CELLS (ST) - ACCORDING TO SCHILLING, THE
NORMAL PROCESS OF MATURATION OF THE MYELOCYTE IS
THROUGH METAMYELOCYTE AND BAND-FORM STAGES TO THE
POLYMORPHONUCLEAR, BUT IF THE MARROW WORKS UNDER

THE BURDEN OF A TOXIC STATE OR OTHER DELETERIOUS

PROCESS THE JUVENILE NUCLEUS DOES NOT SEGMENT BUT

52.

TAKES ON THE STAB FORM. (PLATE 3). THIS IS A NARROW

RIBBON-LIKE PYKNOTIC NUCLEUS WITH THE STAINING
CHARACTERS OF THE MATURE SEGMENTED NUCLEUS. THE
NUCLEUS 1S BEST COMPARED TO A PIECE OF LEAD PIPE
WHICH MAY BE BENT INTO MANY BIZARRE SHAPES, E«G.
KNOTTED ROPE AND CORKSCREW. THE CELL CONTAINING
SUCH A NUCLEUS IS OF NORMAL SI1ZE, AND REPRESENTS
THE END POINT OF MATURATION, NO SUBSEQUENT SEGMENT-
ATION TAKING PLACE. THE PRACTICE OF MANY AUTHORS

OF TRANSLATING THE GERMAN "STAB" INTO THE ENGLISH

EQUIVALENT "STAFF" WILL BE SEEN TO BE INSUFFICIENT,



TO ILLUSTRATE THE CHARACTERS

OF THE STAB-FORM NUCLEUS.

NOTE THE ADULT CHROMATIN

AND CORK-SCREW AND nS"

SHAPED FORMS.
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AS |IT DOES NOT CONVEY SCHILLING'S MEANING, VIZ,
"FLEXIBLE AND MALLEABLE ROD." (ILLUSTRATION).

(4) POLYMORPHONUCLEARS (S) = THESE CELLS HAVE TWO
OR MORE NUCLEAR LOBES AND ARE CALLED BY SCHILLING
"SEGMENTED POLYMORPHS,"

IT witl BE SEEN THAT IN SCHILLING'S CLASSIFICATION,
EMPHASIS 1S LAID ON THE PRE-SEGMENTED FORMS OF NUCLEUS,
WHILE THE SEGMENTED FORMS ARE ALL CLASSED TOGETHER,
IRRESPECTIVE OF THE EXTENT OF NuéLEAR LOBULATION. IN
THIS RESPECT SCHILLING'S WORK DIFFERS GREATLY FROM
ARNETH'S AND 1S MORE CLOSELY ALLIED TO ScHlNDLER's
STUD!ES., APART FROM THIS, HOWEVER, HIS METHOD OF
INTERPRETING A HAEMOGRAM IS ENTIRELY DIFFERENT FROM
ARNETH'S. SCHILLING BELIEVES THAT AN INFECTION MAY
EVOKE TWwO DIFFERENT'REACTIONS ON THE PART OF THE BONE
MARROW:? -

(1) REGENERATIVE. IN THIS MANY NEW LEUCOCYTES ARE
FORMED ANDO THE WHITE CELL COUNT RISES STEADILY, LARGE
NUMBERS OF JUVENILE POLYMORPHS ENTERING THE BLOOD
STREAM, AS DO A FEW MYELOCYTES,

(2) DeceNERATIVE. THIS REACTION HE HOLDS TO BE
TYPICAL OF SEVERE TOXEMIC STATES, E.G. TYPHO!D

FEVER AND PROTOZOAL ODISEASES SUCH AS MALARIA AND

KaLA AZAR. |IN THESE A LEUCOPENIA 1S USUAL, AND IS
DUE, SCHILLING BELIEVES, TO DEPRESSION OF THE MARROW

BY TOXINS. THIS SAME TOXIC ACTION, HE ALLEGES, CAUSES
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FAILURE OF MATURATION OF THOSE JUVENKILE CELLS WHICH ARE

RELEASED FROM THE MARROW, ANWD WITH THEIR ASSUMPTION

OF STAB NUCLE! THEY REPRESENT THE END POINT OF THIS

ABNORMAL MATURATION. ( VIDE DIAGRAMS AT END OF CHAPTER).
APART FROM THESE CHANGES THUS DESCRIBED SCHILLING

ATTACHED GREAT IMPORTANCE TO THE EOSINOPHIL POLYMORPHS.

REDUCTION OR DISAPPEARANCE OF THESE CELLS AT THE ONSET

OF AN in#&craon 15 USUAL, BUT THEIR COMPLETE FAILURE

TO REAPPEAR, ESPECIALLY AS JUDGED BY EXAMINATION OF

THE BLOOD, BY THE "THICK DROPW METHOD HE REGARDS AS

AN OMINOUS SIGN, THE CONSTITUENTS OF SCHILLING'S

NORMAL HAEMOGRAM ARE AS FOLLOWS:~

ToTaL PERCENTAGES

CounT

5000 Baso. Eosin. i. J. ST. S. L. M.
o 0-1 2-4 0 0-1 3-5 5i- 21- 4-8

8000 67 35

PONS AND KRUMBHAAR, WHILE THEY EXPRESSED THEIR BELIEF

THAT ARNETH'S FORMULA REPRESENTED A TRUE INDICATION OF
THE AGE OF THE GRANULOCYTES REGARDED IT, AS DID MANY
OTHERS AS IMPRACTICABLE FOR ROUTINE CLINICAL PURPOSES.
THEY CLAIMED THAT ALL ESSENTIAL PURPOSES WERE SERVED

BY SUBDIVIDING THE NEUTROPHILS INTO:~-

i. MYELOCYTES. (Pons! ano KRUMBHAAR'S "METAMYELOCYTES -
VERY YOUNG — WITH ROUND OR SLIGHTLY INDENTED NWCLEI.")

«

2. NON-SEGMENTED FORMS WHERE THE NUCLEAR LOBES ARE
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CONNECTED BY BROAD BANDS OF CHROMATIN,

3. SEGMENTED FORMS WHERE TWO OR MORE MASSES OF
NUCLEAR MATERIAL ARE JOINED BY NARROW FILAMENTS,
THEIR FORMULA WAS THUS A MODIFICATION OF ARNETH'S
BUT THEY FOCUSSED ATTENTION ON THE PRE-SEGMENTATION
FORMS OF THE NEUTROPHILS, AS HAD SCHILLING.

COoKE AND PONDER EVOLVED A CLASSIFICATION OF THE

NEUTROPHIL GRANULOCYTES WHICH THEY CLAIMED WAS SIMPLER
THAN THAT OF ARMETH, ON WHOSE WORK (T WAS BASED. THEY
GROUPED THE NEUTROPHILS ACCORDING TO THE KUMBER OF
NUCLEAR LOBES, AND IN THIS WAY, ARRIVED AT A CLASSI~
FICATION EXACTLY THE SAME AS ARNETH'!S PRIMARY CROUPEING,
THEY DIOD NOT FURTHER SUB-UIVIDE THESE FIVE DIVISIONS,
HOWEVER, REGARDING THIS PROCEDURE AS VALUVELESS. THEY
STATED THAT THE PRIME DIFFECULTY LAY IH DETERMINING
WHETHER OR NOT THE NUCLEUS HAD DI{VIDED; THAT THE
POLYMORPHONUCLEAR NUCLEUS WNEVER DIVIDES COMPLETELY]
THAT THERE IS ALWAYS A FINE FILAMENT OF CHROMATIN
cbunscT:nc EVEN THE MOST DISCRETE LOBES. THEREFORE,
AS THE BASIS FOR OIFFERENTIATING THE FIVE CLASSES,
CookeE'!s AnND PONDERTS CRETERION IS AS FOLLOWS:— "{F
THERE 1S ANY BAND OF NUCLEAR MATER!AL EXCEPT THIS
CHROMATIN FILAMENT, CONMEGCTING THE DIFFERENT PARTS

OF THE NUCLEUS, THAT NUCLEUS CANNOT, FOR THE PURPOSES
OF THE COUNT, BE SAIO TO BE DEVIDED."

IT MUST BE APPARENT, THEREFORE, THAT, APART FROM



FIGURE 3.

L M & v

n it e #H #H

N. nr. J.

& _

TO DEMONSTRATE THE FIVE CLASSES
IN THE POLYNUCLEAR COUNT OF COOKE
AND PONDER. IF THERE BE ANY BAND
OF NUCLEAR MATERIAL OTHER THAN A
CHROMATIN FILAMENT UNITING THE
NUCLEAR MASSES, THOSE PARTS MUST
NOT BE CONSIDERED AS SEPARATE
SEGME NTS.
(FRoM TTHE POLYNUCLEAR COUNTT -

|
COOKE & PONDER, LONDON, 1927).
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ESTABLISHING A DEFINITE CRITERION FOR DECIDING THE

NUMBER OF NUCLEAR LOBES IN ANY GIVEN CELL, THEIR WORK
CONTAINED NOTHING NEW SINCE iT WAslMEéELY A SIMPLIFIED
FORM OF AN OLD FORMULA. (Fie. 3 CF.PLATE I.)

PINEY SUGGESTED THAT SCHILLING'S CLASSES | AND 2
(MyELOCYTES AND YOUNG FORMS (J)) SHOULD BE DISREGARDED,
AS THEY APPEARED, SO HE STATED, SO SELDOM AND IN SUCH
SMALL NUMBERS IN INFECTIONS AS TO BE OF NO CLiNICAL
SIGNIFICANCE. |IT IS DIFFICULT TO RECONCILE THIS WITH
SCHINDLER'S OBSERVATIONS WHICH HAVE ALREADY BEEN REFERRED

TO.

FARLEY, ST, CLAIR, AND REISINGER PREPARED A CLASSIFI~-
CATION wn;cu WAS BASED ON THE WORK OF ARNETH, SCHILLING,
Piney, Pons, KRUMBHAAR, COOKE AND PONDER. TO USE THEIR
OWN WORDS THEY ATTEMPTED, "TO POPULARIZE A VALUABLE
METHOD, BY FURTHER SIMPLIFICATION, THUS MAKING IT
AVAILABLE FOR THOSE LACKING SPECIAL TRAINING IN BLOOD
EXAMINATIONS." THEY COMPLAINED THAT ARNETH'S AND
Cooke's AND PONDER'S CLASSIFICATIONS WERE TOO COMPLICATED,
WHILE SCHILLING'S LACKED THE CLEAR-~CUT DIFFERENTIATION

OF CELL NUCLEI WHICH WAS POSSIBLE BY THE FORMER METHODS.
~THEY THEREFORE SUGGESTED THAT COOKE's anD PONDER'S FIVE
CLASSES SHOULD BE REGROUPED TO FORM TwWO LARGER DIVISIONS;
THUS THEIR CLASS | WAS LEFT UNALTERED AS GROUP |, AND
THEIR CLASSEs 2,3,4 AND 5 TAKEN TOGETHER AS GROUP 2.

FoLLowing COOKE'S AND PONDER'S CRITERION, THEY CALLED
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ICLASSIFICATION IMMATURE NEUTROPHILS MATURE NEUTROPHILS
i
: ARNETH I | LOBED _NUCLEUS 2 LOBES 3 LOBES 4 LOBES [¥ Sese. LOBES
j e MYELOCYTES | W CELLS T CELLS. alblcla [ alb[cld[e [a[b[c][d]e
KRAUMBHAAR MYELOCYTES |SLIGHTLY INDENTED DEEPLY INDENTED SEGMENTED
I' SCHILLING MYELOCYTES JUVENILE STABFORM SEGMENTED
i COOKE & 1 I 1 m W | T
J PONDER | _LOBE 2 (OBES | 3 LOBES | 4 LOBES | 5ate LOBES
] :t:}EV ET 1. NON FILAMENTED 2. FILAMENTED
z v
4
o %
a
é S °/4o
= 030
| g3
! n gz 2or
! e uw 10+
[
TYPE OF
CELL -
MYELOBLASTIMYELOCYTE |MYELOCYTE |METAMCYTE [METAM'CYTE| 2 LOBES | 3 LOBES [ 4 LOBES | 5 LOBES [Macssrervcyre
NON- FILAMENTED NEUTROPHILS FILAMENTED NEUTROPHILS
€ NORMAL RANGE N
E € ___SHIFT _TO  RIGHT
€
& IFT_T1Q LEFT N
EXTREME SHIFT TO LEFY 5

CHART

To SHOW HOW THE VARIOUS CLASSIFICATIONS OF THE

NEUTROPHIL GRANULOCYTES,

BE CORRELATED.

JUST DESCRIBED,

MAY
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THESE NON~FILAMENT NEUTROPHILS AND FILAMENT NEU%ROPHILS
RESPECTIVELY. THIS 1S VERY SIMILAR TO THE CLASSIFICATION
, ¢

oF PONS AND KRUMBHAAR, EXCEPT THAT THE LATTERS' INFREQUENT
GROUP OF METAMYELOCYTES (S IN FARLEY'S CLASSIFICATION
INCLUDED IN THE NON=FILAMENT FORM.

MANY OTHER CLASSIFICATIONS OF THE NEUTROPHILS HAVE
BEEN FROM TIME TO TIME INTRCDUCED,BUT THOSE DESCRIBED
ABOVE ARE THE MOST IMPORTANT, AND ARE AT THE SAME TIME
REPRESENTATIVE OF ANY WHICH HAVE BEEN OMITTED.{VIDE CHART |.)

IN ADDITION TO THESE FORMULAE, HOWEVER, A NUMBER
OF ﬁMEANsv "RATIOS™"™ AND "INDICES"™ HAVE BEEWN INVENTED,
BUT IT IS EXTREMELY DOUBTFUL 1F ANY OF THESE ARE OF
PRACTICAL VALWE., As AN ILLUSTRATION COOKE'TS "WEIGHTED
MEAN" MAY BE TAKEN. IN THIS THE PERCENTAGE COF CELLS
IN EACH CLASS OF THE COOKE-FPONDER FORMULA IS¢MULTIPLIED
BY THE NUMBER OF THE CLASS; THE RESULTS ARE ADDED
TOGETHER AND Di1viIDED BY I00. THE NORMAL FIGURE IS
ABOUT 2.30{- HIGHER NUMBERS INDICATE A SHIFT TO THE
RIGHT, AND LOWER ONES A SHIFT TO THE LEFT.

NEUTROPHILTA IS NOT AN OCCURRENCE WHICH IS
CONFINED TO INFECTIONS, BUT 1S FREQUENTLY ASSOCIATED
WITH MANY OTHER PROCESSES BOTH PATHOLOGICAL AND

PHYS1OLOGICAL, THUS:-

}. PuystiorLogcicaL.

A, IN THE NEW-BORN.

B. AFTER STRENUOUS EXERCISE.



58.

C. AFTER CONTINUED OR REPEATED VOMITING.
D. AFTER CONVULSIONS.
E. DURING LABOUR.
F. AFTER PAROXYSMAL TACHYCARDIA.
OF THIS GROUP, C,D AND E ARE PROBABLY VARIANTS
OF EXAMPLE B.

2. PATHOLOGICAL.

A. INTOXICATIONS. THESE MAY BE ASSOCIATED WITH:-
(1) METABOLIC DISORDERS, E.G. URAEMIA,
DIABETIC ACIDOSIS, ECLAMPSIA, AND GOUT.
(2) PoISONING BY VARIOUS CHEMICALS AND DRUGS,
E+G. LEAD, MERCURY, DIGITALIS, INSECT
VENOMS, AND FOREIGN PROTEINS (UusuALLY
AFTER A PRELIMINARY NEUTROPENIA).

B. FOLLOWING ACUTE HAEMORRHAGE.

C. AFTER OPERATIONS (PROBABLY THE RESULT
OF TRAUMA TO TISSUES).

D. ASSOCIATED WITH MALIGNANT NEOPLASMS,
PARTICULARLY THOSE AFFECTING THE GASTRO-
"INTESTINAL SYSTEM, THE LIVER, AND THE
BONE MARROW,

E. |N NON-INFLAMMATORY AUTOLYTIC CONDITIONS
SUCH AS CORONARY THROMBOSIS.

F. FOLLOWING SUDDEN HAEMOLYSIS OF RED

CORPUSCLES.
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G, N LEUKAEMIC MYELOSIS AND ERYTHRAEMIA,

WITH THE EXCEPTION OF THE NEUTROPHILIA OF THE NEW=-
BORN, PHYSIOLOGICAL LEUCOCYTOSIS 1S A PHENOMENON OF
RE~DISTRIBUTION AMD #S NOT ASSOCIATED WITH THE APPEAR=
ANCE OF IMMATURE GRANULéchEs.

PATHOLOGICAL NEUTROPHILIA, OK THE OTHER HAND, .
APPEARS TO BE THE RESULT OF INCREASED MARROW ACTIVITY,
AND IS CHARACTERISED B8Y THE APPEARANCE OF PRE-SEGMENTATION
FORMS OF THE NEUTROPHILS IN THE PERIPHERAL BLOOD.

THE AIM OF ALL THE CLASSIFICATIORS OF THE HNEUTRO-
PHIL GRAMULOCYTES NOW DESCRIBED IS TO GAIN INFORMATION,
BY EXAMINATION OF THE PERIPHERAL BLOOD, REGARDING THE
CONDITION OF THE MARROW WITH SPECIAL REFERENCE TO THE
DEGREE AND NATURE OF 1TS ACTIVITY AS A LEUCYTOPOIETIC
ORGAN, WITH THE EXCEPTIOM OF ARNETH, COOKE, AND PONDER,
ALL CONTRIBUTORS TO THIS SUBJECT HAVE LAID EMPHASIS
ON THE PRE-SEGMENTATION FORMS OF THE HNEUTROPHILS.
SCHILLING'S METHOD IS MOST WIDELY USED, AND THIS IS
JUSTIFIED NOT ONLY BY ITS SIMPLICITY AND RAPIDITY
OF EXECUTION, BUT ALSO BECAUSE IT DIRECTS ATTEKTION
TO THE IMPORTANT STAB NUCLEARS, AND THUS AFFCRDS MORE
INFORMATION THAN DOES ANY OTHER FORMULA. THE ScnmLLlﬁc
HAEMOGRAM HAS BEEN APPLIED AS A DIAGKOSTIC AND PROGNOSTIC
AID TO ALL KiINDS OF INFECTION BY MANY WORKERS, WHOSE
RESULTS LEAVE NO DOUBT AS TO ITS VALUE. |T HAS BEEN

SHOWN THAT THE STAB8 COUNT IS PROPORTIONAL TO THE



METAMYELOCYTE AND STAB- NUCLEAR

NEUTROPHIL. THE LATTER HAS

ADULT AND PYKNOTIC NUCLEAR

CHROMATIN.
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SEVERITY OF THE INFECTION, AND THAT |F JUVENILE CELLS
OUTNUMBER THE STAB CELLS, THE PROGNOSIS IS GRAVE,
(WiLsoN anD CoOPER 1934, aAND CROCKER AND VALENTINE 1936).
THiIS LAST STATEMENT APPEARS AT FIRST TO BE INCOMPATIBLE
WITH WHAT HAS ALREADY BEEN WRITTEN OF SCHILLING'S WORK,
BUT WHILE THE UTILITY OF HIS FORMULA CANNOT BE DOUBTED,
HIS VIEWS ON LEUGCOCYTOSIS AND LEUGOPEN|A ARE NOT
ACCEPTABLE WITHOUT MODIFICATION,

THE WRITER 1S CONVINCED THAT AN INFECTION CAN
PRODUCE A HIGH STAB CELL COUNT WITHOUT DEPRESSING
THE MARROW TO THE EXTENT OF CAUSING A LEUCOPENIA,
AND WITH HIS OPINION MANY HAEMATOLOGISTS ARE IN
AGREEMENT. THIS POINT 15 IMPORTANT, SINCE IT MAKES
THE USE OF THE TERM "DEGENERATIVE" lNAccuaATE AS
APPLIED TO THE MARROW REACTION WHICH RESULTS IN
STAB CELL FORMATION,

lF AN INFECTION (S LOCALISED, AND OF ONLY '
MODERATE SEVERITY, THE RESULT WILL BE A LEUCOCYTOSIS
WHICH 1S BROUGHT ABOUT FIRSTLY BY THE EFFUSION fNTo
THE BLOOD STREAM OF THOSE FORMED POLYMORPHS ALREADY
IN THE MARROW AND READY FOR DISCHARGE WHEN REQUIRED,
AND SECONDLY BY INCREASED ACTIVITY OF THE MARROW
ALONG STRICTLY NORMAL LINES. AS THE GRAVITY OF THE
INFECTION INCREASES, HOWEVER, SO DO THE DEMAND MADE
UPON THE MARROW, AND THUS IMMATURE CELLS MAY APPEAR
IN THE BLOOD, IN VARYING NUMBERS. THE NUMBER OF

IMMATURE GRANULOCYTES WHICH ARE PRESENT DEPENDS,



METAMYELOCYTES SHOWING DIFFERENT

DEGREES OF INDENTATION OF THE

NUCLEUS.
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NOT ONLY UPON THE VIRULENCE OF THE INFECTION, BUT ALSO
UPON THE CAPACITY OF THE MARROW TO RESPOND TO THE
DEMANDS MADE UPON IT, SINCE {MMATURE CELLS ARE RELEASED
ONLY IN THE ABSENCE OF MATURE ELEMENTS. [T WILL THUS
BE SEEN THAT A HIGH JUVENILE OR BAND CELL COUNT IS
INDICATIVE OF EITHER A VIRULENT INFECTION, OR A RELATIVE~-
LY INCOMPETENT MARROW. AN OVERWHELMING INFECTION MAY
ACT IN ONE OF TwWO WAYS, |T MAY PRODUCE RAPID EXHAUSTION
OF THE BONE MARROW, AND A BLOOD PICTURE CHARACTERISED
BY A RAPIDLY DIMINISHING GRANULOCYTE COUNT AND RAPIDLY
INCREASING IMMATURITY OF THE NEUTROPHILS PRESENT, OR
IT MAY FROM THE FIRST SO DEPRESS MARROW FUNCTION THAT
A LEUCOPENIA, WITHOUT THE RELEASE OF EVEN IMMATURE céLLs,
IS PRESENT FROM THE OUTSET. IN MOST INFECTIONS, HOWEVER,
IRRESPECTIVE OF THEIR SEVERITY, THERE IS EVIDENCE OF
INTERFERENCE WI1TH, THOUGH NOT NECESSARILY DEPRESSION OF,
MARROW FUNCTION. THIS EVIDENCE IS IN THE FORM OF THE
APPEARANCE OF STAB CELLS IN VARYING NUMBERS., THE MODE
OF FORMATION OF STAB-NUCLEAR CELLS HAS ALREADY BEEN
DESCRIBED AND IT IS ON THEIR SIGNIFICANCE RATHER THAN
THEIR NATURE THAT THE AUTHOR WISHES TO DILATE.

UNLIKE SCHILLING, MANY OF HIS ADHER&NTS FREQUENTLY
USE THE TERMS "BANO CELL™ AND "STAB CELL™ AS THOUGH
THEY WERE SYNONYMS. THE WRITER BELIEVES THAT THIS
IS AN INACCURATE AND DANGEROUS PRACTICE, SINCE STASB

CELLS DO NOT REPRESENT JUVENILE CELLS POURED OUT BY



MONOCYTES AND METAMYELOCYTE.

THESE CELLS ARE SOMETIMES

CONFUSED 8Y INEXPERIENCED

OBSERVERS.
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A MARROW WHICH 1S STRETCHED NEARLY TO THE LIMIT OF ITS
LEUCOCYTOPOIETIC CAPACITY. RATHER THEY INDICATE A
COMPETENT MARROW WHICH 1S SO BURDENED BY A TOXIC
SUBSTANCE THAT, ALTHOUGH ITS PRODUCTION SCALE REMAINS
UNALTERED, ITS PRODUCTS ARE SO INFLUENCED AS TO BE
INCAPABLE OF MATURATION ALONG THE NORMAL PATH. (VIDE
PLATE 3.) STAB CELLS THEREFORE REPRESENT YOUNG POLY~-
MORPHONUCLEARS AND NOT PRE-SEGMENTATION FORMS. THE
ANATOMICAL AND PHYSIOLOGICAL CHARACTERS OF THE CELLS
THEMSELVES IN FAVOUR OF THIS VIEW, ARE = THEIR
POSSESSION OF PYKNOTIC NUCLEAR CHROMATIN AND WELL
DEVELOPED GRANULES; THE ABSENCE OF MITOCHONDRIA AND
PRESENCE OF INTER-GRANULAR RED-STAINING AREAS 1IN
SUPRAVITALLY STAINED SPECIMENS; THE PRESENCE OF PSEUDO-
POD I UM FO&MATION; STREAMING OF THE GRANULES; AND SOME
CELLULAR MOVEMENT.

THE NUMBER OF STAB CELLS OCCURRING IN ANY GIVEN
CASE DEPENDS THEREFORE, NOT ONLY UPON THE VIRULENCE
OF THE INFECTION AND THE REACTIVE POWER OF THE MARROW,
BUT ALSO UPON THE DEGREE TO WHICH THIS SPECIFIC
INTERFERENCE WITH GRANULOCYTE MATURATION I's ERESENT.A
MASSIVE INTERFERENCE OF THIS NATURE, HOWEVER, MAY
PRODUCE DEPRESSION OF LEUCOCYTOPOIESIS IN PRECISELY
THE SAME WAY AS ALREADY DESCRIBED.

REGARDING THE NATURE OF THOSE SUBSTANCES CAPABLE

OF CAUSING STAB CELL FORMATION LITTLE 1S KNOWN EXCEPT
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THAT POISONOUS SUBSTANCES (SUCH AS Amxooévnln) AND
POISONS PRODUCED BY ABNORMAL METABOLISM (E.G. THAT
OF URAEMIA) HAVE THIS CAPACITY, ALTHOUGH TO A LESSER
DEGREE, AS WELL AS BACTERIAL PRODUCTS.

WITH FEW EXCEPTIONS ALL THE STUDIES RECORDED IN
THE LITERATURE ON LEUCOCYTE CHANGES IN INFECTION DEAL
WITH NUCLEAR CHANGES AS RECORDED BY THE AFORE~MENTIONED
AUTHORS. MuCH LESS ATTENTION HAS BEEN DIRECTED, BY
CONTRAST TO THE CYTOPLASMIC ALTERATIONS IN Tﬁe
NEUTROPHILS DURING THE PROGRESS OF DISEASE.,

SINCE THE DISCOVERY BY MOMMSEN AND FREYFELD OF A
TECHNIQUE WHICH EASILY AND CLEARLY DEMONSTRATED THESE
TOX1C OR DEGENERATIVE CYTOPLASMIC CHANGES IN THE
NEUTROPHILS, MORE HAS BEEN WRITTEN OF THESE IMPORTANT
PHENOMENA., THE TECHNICAL ADVANCES (N THE STUDY OF
THE LEUCOCYTES WHICH WERE DEPENDENT UPON CYTOPLASMIC
CHARACTERS WILL NOW BE DEALT WITH IN SOME DETAIL.

CesARIS~-DEMEL IN 1908 USING SUPRA-VITAL STAINS,
OBSERVED AND DESCRIBED WHAT HE BELIEVED TO BE DEGENER-
ATIVE cQANcss IN THE LEUCOCYTES, NAMELY VACUOLATION
AND EXCESSIVE GRANULATION., HE WAS OF OPINION THAT
THE VACUOLATION WAS DUE TO LOSS OF FAT FROM THE
CYTOPLASM OF CELLS "ABOUT TO DIE" AND THAT THE PROCESS
WAS ONE OF AUTOPHAGOCYTOSIS. SCHLEIP ALSO RECORDED
INCREASED GRANULATION IN NEUTROPHILS DURING SEPTIC

LEUCOCYTOSIS. WE ARE INDEBTED TO TURK, HOWEVER, FOR
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THE FIRST COMPLETE DESCRIPTION (1912) OF THE CYTOPLASMIC
CHANGES IN THE GRANULAR LEUCOCYTES IN A VARIETY OF
DISEASES, ESPECIALLY SEVERE INFECTIONS, MOMMSEN, USING
A SPECIAL GIEMSA STAIN TOGETHER WITH A BUFFERED DILUTING
SOLUTION OF PH 5.4 RE-ENUMERATED THE CHANGES DESCRIBED
BY CESARIS-DEMEL; BUT HIS PAPER IS SPECIALLY IMPORTANT
BECAUSE OF THE FACTS THAT THE STAINING TECHN!{QUE THEREIN
DESCRIBED WAS THE PARENT OF THOSE NOW IN GENERAL USE

FOR THIS PURPOSE, AND SECONDLY THAT IT WAS THERE
SUGGESTED FOR THE FIRST TIME THAT THE DEGREE OF EXCESS~
IVE GRANULATION MIGHT BE A MEASURE OF THE INTENSITY OF
THE INFECTION, BARTA SHOWED THAT BY THIS MEANS IT WAS
POSSIBLE TO DIFFERENTIATE BETWEEN LOCALISED AND GENERAL=~-
1SED INFECTION. NAEGEL! WAS PARTICULARLY IMPRESSED BY
THESE SO-~CALLED foxnc GRANULATIONS, AND BELIEVED THAT
THEIR SIGNIFICANCE AS A DIAGNOSTIC AND PROGNOSTIC AID
COULD HARDLY BE OVER-ESTIMATED. IN THIS CONNECTION

IT IS INTERESTING TO NOTE THAT IN 1923, WHICH WAS TwO
YEARS PREVIOUS TO MINOT AND MURPHY'S CLASSICAL WORK

ON PERNICIOUS ANAEMIA, NAEGELI COMMENTED ON THE ABSENCE
OF TOXIC GRANULES WITHIN THE NEUTROPHILS IN THIS
DISEASE, THUS:= "THIS FINDING ALONE IS SUFFICIENT TO
CONVINCE ME THAT THE CAUSE OF PERNICIOUS ANAEMIA IS

NOT INFECTION." FOR PRECISELY SIMiILAR REASONS HE
CLAIMED THAT LEUKAEMIA WAS NOT AN INFECTION. His

ARGUMENT THAT THE PRESENCE OF THESE DEGENERATIVE
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GRANULES IN CASES OF A~GRANULOCYTOSIS 1S EVIDENCE OF

AN INFECTIOUS ORIGIN, 1S HOWEVER, OBVIOUSLY FAULTY,
SINCE THE PAUCITY OF NEU%RO;HILS MAY RESULT IN SEPSIS
(E.G. ANGINA) AND THIS ;Qéu LEADS TO TOXIC GRANULATION.
SPAETH, USING MOMMSEN'S sfnlutwe TECHNIQUE, INVESTI~-
GATED VARIOUS INFECTIONS AND DEDUCED FROM H1S 0BSER-
VATIONS THAT THE TOX!IC GRANULATION WAS {NDICATIVE OF
THE VIRULENCE kafH; INFECTHING ORGAN|§h. IN ADDITION
WE DEMONSTRATED THAT PATHOLOGICAL GRANULATION DID KNOT
AMWAYS RUN PARALLEL TO THE GHANGES IN THE ARNETH’AND
BTHIL NG FORMULAE. VARGA DESCRIBED TWO TYPES OF
PATHOLOGICAL GRANULATION:- (A) COARSE GRANULES WHICH
HE BEL IEVED WERE PRESENT WHEN THE INFECTION WAS AT 1TS
HEIGHT, AND (B) FINE GRANULES WHICH HE ALLEGED WERE
CHARACTERISTIC OF A CONVALESCENT STAGE, GLOOR ALSO
DESCRIEBED FINE AND COARSE GRANULES. THE FORMER HE
TALLED "AYM GRANULES, THE LATTER "™B" GRANULES. HE
INTERPRETED THEIR APPEARANCE IN ANOTHER wAY, HOWEVER,
REGARD IiING "THE COARSER GRANULES AS INDICATING A MORE
VIRULENT PROCESS OF INFECTION, AND CLAIRMING THAT THEY
WERE OF SLMILAR NATURE TO THE BASOPHILIC Aag§ggettons
CALLED DOHLE BODIES WHICH OCCUR IN GRAVE cgsgs oi
ScaARLET FEVER. MUCH MORE SIGNIFICANT WAS HIS DEMONSTRA-
TION OFf THE FACT THAT THE DEGREE OF ABSORPTION WAS MORE

IMPORTANT, WITH REGARD TO THE RRODUCTION OF PATHOLOGICAL

GRANULATION, THAN THE LOCAL SEVFRITY OF A SEPTIC PROCESS.
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HE THUS SHOWED THAT THE LARGER THE ABSORBING SURFACE,
THE GREATER WAS THE ABNORMAL GRANULATION.

MENDELL, MERANZE AND MERANZE HAVE INVESTIGATED
THE CYTOPLASMIC CHANGES IN A VERY LARGE NUMBER OF
DISEASES, AND HAVE CONCLUDED THAT IN SEVERE INFECTIONS
THE DEGENERATIVE INDEX IS OF GREATER SIGNIFICANCE THAN
NUCLEAR CHANGES AS OBSERVED IN (SAY) THE SCHILLING
HAEMOGRAM., (THE DEGENERATIVE INDEX HERE REFERRED TO
IS A DEVICE OF KUGEL'S AND ROSENTHAL'S FOR THE
REPRESENTATION OF THE EXTENT OF NEUTROPHIL TOXICITY,THUS:~

Dol .m NUMBER OF DEGENERATED NEUTROPHILS
L] .
TOTAL NUMBER OF NEUTROPHILS COUNTED

AND IS USUALLY

EXPRESSED AS A PERCENTAGE.) MENDELL, MERANZE AND MERANZE
MADE NO SWEEPING CLAIMS FOR THE UTILITY OF THEIR PROCED-
URE, AND DREW ATTENTION TO THE FACT THAT THE GREATEST
CYTOPLASMIC AND NUCLEAR CHANGES IN NEUTROPHIL POLY-
MORPHS BOTH OCCURRED IN ADVANCED STAGES OF INFECTION.
THEY FOUND THAT "NON-PURULENT INFECTIOUS STATES, SUCH
AS RHEUMATIC FEVER, ARTHRITIS, AND TUBERCULOSIS,"- DO
NOT SHOW HIGH DEGENERATIVE INDICES, WHILE THE SCHILLING
HAEMOGRAM 1S VERY INFORMATIVE, THE CONCLUSIONS TO THEIR
EXCELLENT PAPER, CONTAINED THE FOLLOWING POINTS:~

"4, THIS SERIES SHOWED THAT AT THE HEIGHT OF THE
ILLNESS THE DEGENERATIVE INDEX MORE ACCURATELY REFLECTED
THE EXISTING CLINICAL STATE AND THE SUBSEQUENT COURSE.

5. DEGENERATIVE CYTOPLASMIC CHANGES APPEARED EARLIER,

AND PERSISTED LONGER, THAN DID THE CORRESPONDING NUCLEAR
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CHANGES DURING THE CRITICAL STAGES OF THE ILLNESSES
STUDIED.

6. IT IS IMPORTANT TO NOTE HOW VALUABLE BOTH
TESTS PROVED TO BE, AND THAT, THOUGH THE DEGENERATIVE
INDEX PROVED TO BE SUPERIOR IN THE MAJORITY OF CASES,
THE ScAILLINc INDEX AGAIN SHOWED ITSELF TO BE A VERY
VALUABLE PROCEDURE.

7. FROM THIS STUDY IT IS AGAIN EVIDENT THAT NO
HAEMOGRAM IN SEVERE INFECTION 1S COMPLETE WITHOUT A
DETERMINATION OF THE DEGENERATIVE INDEX .Y

IT Is NOW RECOGNISED THAT DEGENERATIVE CHANGES
IN THE PERIPHERAL NEUTROPHILS CONSIST OF =

A. VACUOLATION OF THE CYTOPLASM,
B. ALTERATION OF THE STAINING OF THE CYTOPLASM.
C. ABNORMAL GRANULATION.

THE ACTUAL PICTURE PRESENTED DEPENDS TO A CONS|DER=
ABLE EXTENT UPON THE STAINING TECHNIQUE USED. THE
PRESENT WRITER EMPLOYS HIS OWN MODIFICATION OF KuGgeL's
AND ROSENTHAL'S TECHNIQUE, PANCHROM BEING SUBSTITUTED
FOR THEIR GIEMSA SOLUTION, AND USES A BUFFER SOLUTION
oF PH 6.2. (VIDE CHAPTER 3.) WITH THIS PROCEDURE
DEGENERATI VE VACJOLES ARE SEEN MAINLY AT THE PERIPHERY
OF THE CYTOPLASM, AND, WHEN PRESENT, GIVE TO THE CELL
A MOTH-EATEN APPEARANCE. THE CYTOPLASM OF THESE CELLS
STAINS A BLUE OR BLUISH-GREY COLOUR INSTEAD OF THE

NORMAL PINK, THE DEGENERATIVE GRANULES MAY BE E!THER
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FINE OR COARSE, STAIN A NAVY BLUE OR BLACK COLOUR,
AND ARE IRREGULARLY DISTRIBUTED THROUGHOUT THE
cCYToPLASM., THEY ARE FREQUENTLY CONGLOMERATED ROUND
THE PERIPHERY OF THE CELL, AND ARE AT ALL TIMES
DISTINCT FROM THE FINE, REGULARLY DISTRIBUTED
NEUTROPHIL GRANULES OF A NORMAL POLYMORPH.{(PLATE 4.)
REGARDING THE NATURE OF THE GRANULES THERE HAS
assﬁ MUCH SPECULATION ALTHOUGH LITTLE EXP;ANATION.v
THUS SCHILLING BELIEVES THEM TO BE DEGENERATIVE CHANGES
OCCURRING IMMEDIATELY BEFORE DEATH OF THE ceELL; NAEGEL1
BELIEVES THAT THEY CONSTITUTE A TOXIC EFFECT ON THE
CYTOPLASM; BARTA REGARDS THEM AS PHAGOCYTOSED PARTICLES}
HIRSCHFIELD AND MOLDOWSKY ARE OF OPINION THAT THEY
REPRESENT A REACTIVE CHANGE ON THE PART OF THE LEUCO=-
CYTES.
ACCORDING TO CURRENT LITERATURE, MOST HAEMATOLOGISTS
ARE AGREED THAT THESE TOXIC GRANULATIONS, WHATEVER THEIR
NATURE AND CAUSE, ARE PRODUCED DURING RIPENING OF THE
NEUTROPHILS WHILE STILL IN THE MARROW. NAEGELI, HOWEVER,
IS CONVINCED THAT THIS IS NOT SO, THAT THESE GRANULES
ARE PRESENT ONLY IN PERIPHERAL NEUTROPHILS, AND RESULT,
SO HE CLAIMS, FROM DAMAGE TO THE GRANULOCYTE EITHER AT
THE FOCUS OF INFECTION OR BY TOXINS IN THE BLOOD STREAM.
WITH THIS LATTER VIEW THE WRITER 1S IN FULL AGREEMENT.
A SERIES OF SYNCHRONOUSLY PREPARED BLOOD AND BONE

MARROW FILMS HAS RECENTLY BEEN MADE FROM PATIENTS



SUFFERING FROM VARIOUS DISEASES ASSOCIATED WITH HIGH
DEGENERATIVE INDICES. THE RESULTS SHOW THAT:-

l. Toxic GRANULES ARE NEVER PRESENT IN MYELOCYTES
OR EARLY METAMYELOCYTES IN THE MARROW.

2. THE DEGENERATIVE INDEX OF MARROW POLYMORPHS
1S CONSISTENTLY LOWER THAN THAT OF PERIPHERAL POLYMORPHS,

3. THE PERCENTAGE OF MARROW POLYMORPHS WHICH SHOWS
TOXIC GRANULATIONS 1S SUCH AS TO BE EXPLICABLE ON THE
BASIS OF CONTAMINATION OF THE MARROW SPECIMEN, OBTAINED
BY STERNAL PUNCTURE, BY CIRGULATING BLOOD.

IT 1S DIFFICULT TO‘BELIEVE THAT EVEN NOW, WHEN THE
SIGNIFICANCE AND USEFULNESS OF THESE CYTOPLASMIC CHANGES
ARE FULLY RECOGNISED IN AMERICA AND GERMANY, BRITISH
HAEMATOLOGISTS STILL CLING TO THOSE FORMULAE WHICH ARE
CONSTRUCTED FROM OBSERVATIONS ON THE NUCLEAR CHARACTERS
ALONE,

THE PRESENT POSITION OF OUR KNOWLEDGE OF LEUCO-
CYTOSIS AND THE ASSOCIATED CHANGES IN THE CHARACTERS
OF THE NEUTROPHILS HAVE NOW BEEN INDICATED,

THAT THE MYELOID TISSUE AND ITS CIRCULATING
PRODUCTS ARE EASILY ALTERABLE EVEN BY WHAT APPEAR
TO BE RELATIVELY TRIFLING STIMULI (E.G. CLIMATE,
DIGESTION ETC.) REQUIRES NO FURTHER PROOF, AND THE
FACT IS SO WELL KNOWN THAT EVEN ENUMERATION OF THE
EVIDENCE IS UNNECESSARY.

|F A TOX1C OR SUPPOSEDLY TOXIC PROCESS 1S AT



WORK IN THE BODY, EXAMINATION OF THE CIRCULATING
LEUCOCYTES, BOTH QUANTITATIVELY AND QUALITATIVELY,
WOULD APPEAR TO BE A USEFUL AND POSSIBLY INFORMATIVE
ADDITION TO OTHER METHODS OF INVESTIGATION, E.G.
CLINICAL, BIOCHEMICAL, AND IMMUNOLOGICAL STUDIES.
IN SPITE OF THE ONCE POPULAR TOXIC THEORY OF
BURN SHOCK, APPARENTLY NO DETAILED INVESTIGATIONS
OF THIS KIND HAVE BEEN CARRIED OUT. |NDEED, APART
FROM THE OCCASIONAL RECORD OF ABNORMALLY HIGH
LEUCOCYTE COUNTS (As HIGH AsS 80,000) OCCURRING N
BURNS, OBSERVERS APPEAR TO HAVE ENTIRELY I1GNORED

THIS PROMISING LINE OF INVESTIGATION.
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DIAGRAM 2.

[iiX.

Ltvil VASCULAR
BONE MARROW BLOOD
Normal W.B.C. 16,000

Cells normal.
Increase In
number due to
redistribution.

TISSUES

TISSUES

Normal or
moderate local
granulocytosis.

TO ILLUSTRATE PHYSIOLOGICAL LEUCOCYTOSIS E.G. DUE TO

EFFORT, DIGESTION,

ETC.



BONE VAPFOW

Increased
activity with
delivery of
more normal
oells,
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DIAGRAM 6
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CHAPTER THREE.

PERSbNAL CONTRIBUTION TO THE SOLUTION OF. THE

PROBLEM OF THE AETIOLOGY OF BURN SHOCK.
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CHAPTER THREE.

IT HAS ALREADY BEEN STATED THAT NO EXAMINATIONS
OF THE LEUCOCYTE CHANGES ASSOCIATED WITH SHOCK IN
BURNS APPEAR TO HAVE BEEN CARRIED OUT. THE Puaéose
OF THIS CHAPTER AND THE NEXT 1S TO RECORD THE RESULTS'

OF AN INVESTIGATION INTO THE CHANGES [N THE PERIPHERAL
LEUCOCYTES IN BURN SHOCK, AND TO INDICATE THE POSSIBLE
SIGNIFICANCE OF THESE FINDINGS WITH REGARD TO THE
VEXED QUESTION OF THE SHOCK'S AETIOLOGY.

BEFORE PROCEEDING TO oEAL WITH THIS MATTER, HOWEVER,
IT 1S NECESSARY TO MENTION BRIEFLY THE CLINICAL MANIFESTAT-
1ONS OF THIS STATE OF SHOCK AS IT OCCURS IN BURNED PATIENTS.
SHOCK IN BURNS DIFFERS FROM SHOCK ASSOCIATED WITH OTHER
Foéms OF TRAUMA IN RESPECT OF ITS SIGNS AND SYMPTOMATOLOGY,
AND THESE MAY CONVENIENTLY BE DIVIDED INTO FOUR STAGES.

I. INITIALLY, THAT 1S AT THE TIME OF INJURY, THE
PATIENTS APPARENTLY su?FER FROM WHAT HAS BEEN CALLED
"PRIMARY'" SHOCK, THAT 1S A STATE WHICH IS CHARACTERIZED
BY UNCOMPLICATED ?ALL IN THE BLOOD PRESSURE AND WHICH IS
APPARENTLY OF NEUROGENIC OR PSYCHOGENIC ORIGIN, PROBABLY

RESULTING FROM SUCH FACTORS AS PAIN AND FRIGHT. THiS

STAGE 1S VERY TRANSIENT AND APPEARS TO BE OF LITTLE
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IMPORTANCE, IN ALL BUT A FEW CASES HAVING PASSED OFF
BY THE TIME OF THE PATIENT'S ADMISSION TO THE INFIRMARY.

2. THIS STAGE IS THAT IN WHICH PRACTICALLY ALL
CASES ARE ADMITTED TO THE WARDS ONE TO TWO HOURS AFTER
INJURY. |T IS CHARACTERIZED BY A FEELING OF WELL-BEING,
WHICH IS OCCASIONALLY SO MARKED AS TO MERIT THE TERM
EUPHORIA., THE PATIENTS ARE FREQUENTLY TALKATIVE, AND
THE FEW WHO DO COMPLAIN OF PAIN ARE EASILY AND COMPLETELY
RELIEVED BY MODERATE DOSES OF MORPHINE SULPHATE -

GRAIN 1/6 TO 1/4. THE BLOOD PRESSURE IS REMARKABLY
NORMAL IN MOST CASES, WHILE THE PULSE VOLUME AND RATE
ARE ONLY EXCEPTIONALLY GREATLY ALTERED. THIRST IS
FREQUENTLY COMPLAINED OF AT THIS STAGE, AND WATER OR
GLUCOSE-SALINE WHEN GIVEN BY MOUTH IS WELL RETAINED.,

3. USUALLY WITHIN FOUR TO TEN HOURS, BUT RARELY
DELAYED FOR SOME TWENTY-FOUR HOURS, THE THIRST BECOMES
INTENSIFIED; BUT FLUIDS GIVEN BY MOUTH ARE NOW IMMEDIATE-
LY VOMITED. DISORIENTATION BECOMES EVIDENT, AND THE
PATIENT'S SPEECH IS INDISTINCT AND RAMBLING. |IN THIS
PHASE THE PATIENTS ARE FREQUENTLY RESTLESS AND REQUIRE
A FURTHER DOSE OF MORPHINE SULPHATE. AT THIS TIME,
HOWEVER, MODERATE DOSES APPEAR TO BE ALMOST USELESS,

AND FREQUENTLY GRAIN |/2 HAS TO BE EMPLOYED.

4, THE FOURTH AND LAST STAGE IS ONE OF DEEPENING

COMA, WHICH, IN THE AUTHORTS EXPERIENCE, INVARIABLY

ENDS FATALLY. IT HAS BEEN THE WRITER'S EXPERIENCE THAT,
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IF STAGE 2 1S PRESENT ON ADMISSION, STAGE 3‘ALMOST
INVARIABLY FOLLOWS, BUT TRANSITION TO STAGE 4 O0CCURS

ONLY IN THOSE CASES WHICH END FATALLY. I[N SO FAR AS
CHILDREN ARE CONCERNED, STAGE 2 DOES NOT OCCUR AS
DEXCRIBED, AS INFANTS USUALLY CRY CONTINUOUSLY, WHILE
OLDER CHILDREN INVARIABLY COMPLAIN OF CONSIDERABLE PAIN.
SHIVERING TOO, 1S FREQUENTLY SEEN IN THESE YOUNG PATIENTS.
STaGES 3 AND 4, HOWEVER, OCCUR PRECISELY AS DESCRIBED FOR
ADULTS.

SUCH THEN IS THE MELANCHOLY RECORD OF THIS IRREVERS-
IBLE PROCESS. |T APPEARS THAT A BURNED PATIENT IS, FROM
THE MOMENT OF THE ACCIDENT, COMMITTED BY THE EXTENT AND
DEGREE OF HIS OR HER INJURIES TO RECOVERY OR DEATH.

EVEN THOSE CASES WHICH DIE, COULD, WITH PRESENT DAY
ADVANCES IN SKIN GRAFTING, ANTissprlcs, ASEPTIC
TECHNIQUE, AND CHEMOTHERAPY, BE ALMOST GUARANTEED TO
HEAL, BUT FOR THEIR SUCCUMBING TO BURN SHOCK.,

THE CASES TO BE RECORDED WERE CHOSEN, NOT BECAUSE
OF THEIR SEVERITY, NOT BECAUSE OF THEIR EXTENT, AND NOT
BECAUSE OF THEIR ULTIMATE TERMINATION, éur SIMPLY BECAUSE
IN ALL OF THEM SHOCK DEVELOPED.

THE PERIPHERAL LEUCOCYTES OF ONE HUNDRED AND FIFTY
CASES ADMITTED TO THE BURN WARDS OF THE GLASGOW ROVYAL
INFIRMARY WERE INVESTIGATED AT TWO-HOURLY INTERVALS
FROM THE TIME OF THEIR AOMISSION UNTIL FORTY=EIGHT

HOURS AFTERWARDS, OR UNTIL THE DEATH OF THE PATIENT.
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THE TECHNIQUE OF THE BLOOD EXAMINATIONS WAS AS FOLLOWS:-—
l. THE BLOOD FOR EXAMINATION WAS OBTAINED IN THE CASE
OF ADULT PATIENTS BY PUNCTURE OF THE.PULP OF THE THUMB
BY A HAGEDORN NEEDLE, WHILE IN THE CASE OF CHILDREN
THE PUNCTURE WAS MADE 1IN qu HEEL. THE AUTHOR IS
CONVINCED THAT THE BEST METHOD OF OBTAINING SPECIMENS
FOR HAEMATOLOGICAL INVESTIGATIONS IS BY VENI-PUNCTUREﬁ
BUT SINCE THIS WAS SO FREQUENTLY IMPOSSIBLE, OWING TO
THE DISTRIBUTION OF MANY OF THE BURNS AND SCALDS, IT
WAS DECIDED THAT SAMPLES OF CAPILLARY BLOOD, WHILE
PROBABLY LESS AccURATE, WOULD AT LEAST BE MORE STANDARD,
AS THIS METHOD WAS APPLICABLE TO ALL CASES.
2., THE TOTAL LEUCOCYTE COUNT WAS MADE BY MEANS OF A
THOMA-ZEISS COUNTING CHAMBER AND A GROUND GLASS COVER
SLIP. THE DILUTING FLUID USED WAS A TWO PER CENT
AQUEOUS SOLUTION OF ACETIC ACID COLOURED BY METHYLENE
BLUE.
3. SYNCHRONOUSLY WITH EACH LEUCOCYTE COUNT, A BLOOD
FILM WAS PREPARED ON A GLASS SLIDE.
4. EACH SLIDE THEN HAD THE FiLM REMOVED FOR A DISTANCE
OF ONE INCH FROM ONE END, AND ON THIS STRIP A SMALL FILM
OF NORMAL BLOOD WAS SPREAD.
5. THE BLOOD FILMS SO PREPARED WERE THEN STAINED AS
FOLLOWS: -

A. EACH FILM WAS COVERED BY STOCK FILTERED

SOLUTION OF MAY-GRUNWALD STAIN, AND THIS
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WAS ALLOWED TO ACT FOR THREE MINUTES.

THE STAIN WAS THEN DILUTED WITH AN EQUAL
QUANTITY OF BUFFER soLuTioN (PH 6.2), anD .
THE SOLUTION WAS THOROUGHLY MIXED B8Y BLOWING
THROUGH A FINE GLASS PIPETTE. THIS DILUTED
STAIN WAS ALLOWED TO ACT FOR ONE MINUTE.

THE STAIN WAS THEN POURED, BUT NOT WASHED, OFF.
THE FILM WAS NEXT COVERED BY PANCHROM SOLUTION,
PREPARED BY ADDING ONE HUNDRED DROPS OF PANCHROM
SOLUTION TO ONE HUNDRED CUBIC CENTIMETRES OF
DISTILLED WATER, AND THIS STAIN WAS ALLOWED TO
ACT FOR EIGHTEEN MINUTES.

AT THE END OF THIS TIME THE STAIN WAS WASHED
OFF WITH BUFFER SOLUTION, AND THE FILM WAS

THEN THOROUGHLY RINSED IN RUNNING TAP WATER.
THE SMALL FILM OF NORMAL BLOOD WAS NOW EXAMINED
UNDER A HIGH POWER OF THE MICROSCOPE AND THE
STAINING OF THE WHITE CELLS NOTEOD. THIS
PROCEDURE PROVED TO BE OF VERY GREAT VALUE,
SINCE THE FILM OF PATIENT'S BLOOD COULD BE
CONSIDERED SUITABLE FOR EXAMINATION ONLY IF

THE CONTROL FILM WAS SATISFACTORILY STAINED.
WITH THE TECHNIQUE DESCRIBED, HOWEVER, THE
STAINING REACTIONS OF THE WHITE CELLS WERE
REMARKABLY CONSTANT, AND DEGENERATIVE GRANULES,

WHEN PRESENT, WERE EASILY RECOGNISED BY THEIR
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DEEP NAVY-BLUE COLOUR.
6. EACH FILM WAS EXAMINEDO UNDER AN OiL=-IMMERSION LENS,
AND FROM A DIFFERENTIAL COUNT OF TWO HUNDRED CELLS A
HAEMOGRAM WAS CONSTRUCTED.
7. THE VARIATIONS IN THE PERIPHERAL LEUCOCYTE PICTURE
WERE THEN REPRESENTED GRAPHICALLY BY PIECING TOGETHER
THE SERIAL BLOOD FINDINGS.

FOR THE VERY NECESSARY PURPOSES OF COMPARISON AND
CONTROL THE CASES WERE CLASSIFIED AS:=-
(1) THOSE TREATED BY TANNIC ACID OR SOME OTHER COAGULANT
METHOD, AND = .
(2) THOSE TREATED BY THE APPLICATION OF ONE PER CENT
OF EMULStON OF SULPHANILAMIDE N Cobp LIVER OiL.

SuCH A DIVISION IS NECESSARY IN ORDER THAT ANY
LEUCOCYTE CHANGES FOUND MIGHT NOT BE ATTRIBUTED TO
THE TREATMENT EMPLOYED - A CRITICISM THAT HAS ALREADY
BEEN DIRECTED BY THE AUTHOR AGAINST A NUMBER OF
INVESTIGATIONS IN THIS FIELD; AND SECONDLY BECAUSE OF
THE VERY DIFFERENT MOTIVES FOR THESE TWO FORMS OF -
THERAPY. THE COAGULANT TREATMENT HAS ALREADY BEEN
SHOWN TO BE BASED ON THE TOXIC CONCEPTION OF BURN
SHOCK, WHILE THE CHEMOTHERAPEUTIC MEASURES ARE
0BVIOUSLY FOUNDED ON THE BACTERIAL VIEW-POINT.

EACH .OF THESE PRIMARY DIVISIONS IS SUB-DIVIDED
ACCORDING TO THE AGE OF THE PATIENTS, THUS:-

A. CHILDREN - UP TO FIFTEEN YEARS OF AGE, AND
8. ApuLTs - OVER FIFTEEN YEARS OF AGE.



TO ILLUSTRATE THE

PICTURE

AT VARIOUS

PERIPHERAL LEUCOCYTE

AGES.

{AFTER KATO).

YEARS

MONTHS

DAYS

HOURS



T7.

THESE SUB-GROUPS ARE MADE NECESSARY BY TWO FACTORS.
FIRSTLY, INFANTS AND YOUNG CHILDREN ARE KNOWN TO DEVELOP
SHOCK EVEN waH_RELATlvva MINOR BURNS AND SCALDS AND
TO SUCCUMB TO IT READILY., FURTHER IT IS RECOGNISED THAT
THE YOUNGER THE CHILD, THE WORSE IS THE PROGNOSIS.
SECONDLY, THE LEUCOCYTOPOIETIC TISSUE OF A CHILD IS
NOT ONLY MORE QUANTITATIVELY ACTIVE THAN fns ADULT'S,
BUT APPEARS TO BE, AT LEAST AS JUDGED BY ITS REACTION
TO THE STIMULUS OF sepéls, MORE LABILE ALSO.(KATO ET AL.)
IF THE FIRST POINT ALONE IS CONSIDERED, IT MAY BE
JUSTIFIABLY ARGUED THAT THE SUB=GROUP "A™ S INADEQUATE,
SINCE IT INCLUDES INFANTS AND CHILDREN BOTH YOUNG AND
oLD. NEVERTHELESS, AS HAS ALREADY BEEN INDICATED, THE
PRESENT INVESTIGATION IS CONCERNED WITH THE LEUCOCYTE
CHANGES RATHER THAN THE DEGREE OF SHOCK OR ITS RESULT,
AND THEREFORE THE ONLY REACTION OF THE PATIENT WHICH
1S OF IMPORTANCE IS THE LEUCOCYTIC ONE. ACCORDING TO
THE INVESTIGATIONS OF KATO ET AL., THE PERIPHERAL-
LEUCOCYTE PICTURE OF THE CHILD FROM BIRTH TO ABOUT
TWELVE YEARS VARIES CONSIDERABLY FROM TIME TO TIME,

BUT BY THE FIFTEENTH YEAR IT HAS SETTLED DOWN TO THE
AVERAGE NORMAL ADULT LEVEL. THIS OBSERVATION, THEN,
HAS BEEN THE WRITER'S GUIDE IN HIS SUB=DIVISION OF THE
CASES. |T APPEARED TEMPTING TO SEPARATE THE MALE FROM
THE FEMALE PATIENTS, BECAUSE OF THE LATTERS' ALLEGED

SPECIAL SUSCEPTIBILITY TO SHOCK, BUT FOR PRECISELY
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SIMILAR REASONS THIS PLAN WAS REJECTED. |IN ORDER THAT
THE CLASSIFICATION PROPOSED AND ADOPTED MIGHT EMBRACE
ALL THE CASES, HOWEVER, A THIRD SMALL GROUP HAD TO BE
ADDED, THUS:-—

(3) THose cases ( aLL AbDuLTS, AS IT uAPPENéD) WHICH
RECEIVED NO TREATMENT FOR THEIR INJURIES BECAUSE OF
THEIR EXTENT AND SEVERITY AND THE OBVIOUS FACT THAT

DEATH COULD NOT BE DELAYED FOR MORE THAN A FEW HOURS.

ILLUSTRATIVE CASES.

GroOouPr |.
SuB-GROUP A.

(1) Case No. 4. THE PATIENT WAS A FEMALE INFANT AGED

TEN MONTHS, WHO WAS ADMITTED TO THE WARDS WITHIN
ONE HOUR OF SUSTAINING A SCALD OF THE HEAD AND
THORAX. THE CHILD HAD UPSET A CUP OF HOT TEA,
WHIGH HAD SPILLED OVER HER. ON ADMISSION SHE

WAS QUIET AND THEREFORE DID NOT APPEAR TO BE
SUFFERING PAIN; HER TEMPERATURE WAS 99.8F. THe
PULSE WAS VERY RAPID, BUT WAS REGULAR AND OF FAIR
VOLUME. THE RESPIRATIONS WERE NOT DISTURBED. I[N
SPITE OF THE PATIENT'S CALMNESS, MIN. 5 NEPENTHE
WERE ADMINISTERED IN MILK, BEFORE THE CHILD WAS
BATHED, AND THE INJURED AREAS WERE CLEANED. ALL
THE BLISTERS WERE SNIPPED AND STRIPPED. A COAGULUM

WAS APPLIED BY REPEATEDLY SWABBING OVER THE SCALDED
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AREAS WITH A MIXTURE OF GENTIAN VIOLET ONE PER
CENT ANO BRILLIANT GREEN ONE PER GENT, AND
FINISHING WITH SEVERAL APPLICATIONS OF TEN PER
CENT AQUEOUS SOLUTION OF SlLvsé NITRATE. THE
APPLICATION OF THESE SUBSTANCES OCCASIONED NO
PAIN, AND IN THIS RESPECT THEY HAD AN ADVANTAGE
OVER TANNIC ACID WHICH MADE THEM PARTICULARLY
USEFUL FOR THE TREATMENT OF YOUNG CHILDREN. THE
PATIENT DRANK WELL, AND FLUID IN THE FORM OF
GLUCOSE-SALINE WAS ADMINISTERED FREELY. AT THE
END OF FOUR HOURS, HOWEVER, THE CHILD BEGAN To
RETURN THE FLUIDS. SHE waé RESTLESS, AND HER PULSE
WAS MARKEDLY WEAKER. THUS SHE REMAINED FOR SOME
SIX HOURS, AT THE END OF WHICH TIME SOME IMPROVE-
MENT IN THE AMPLITUDE dF THE PULSE WAS NOTICED

AND SMALL QUANTITIES OF FLUID WERE AGAIN RETAINED.
THE PATIENT QAs NOW REMOVED FROM THE SHOCK ROOM
(TemperaTure 75°F) 1w WHICH SHE HAD BEEN TREATED
SO FAR, AND PUT INTO THE WARDS. THE VARIATIONS IN
THE PERIPHERAL LEUCOCYTE PICTURE ARE SHOWN 1IN THE
AGCCOMPANYING CHART.

(11) Case No. I7. A BOY OF TEN YEARS WAS ADMITTED ONE

HOUR AND A HALF AFTER FALLING, WHILE AT PLAY, ON
HOT SLAG WHICH HAD JUST BEEN TIPPED OUT OF A TRUCK
ON TO A BING. HE HAD SUSTAINED SEVERE AND EXTENSIVE

BURNS OF THE CHEST, ABDOMEN, UPPER AND LOWER LIMBS.
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THE DISTRIBUTION OF THE BURNS 1S SHOWN IN THE
ACCOMPANYING DIAGRAM. ON ADMISSION THE PATIENT
CRIED CONTINUOUSLY AND APPEARED TO BE IN GREAT -
PAIN. His TEMPERATURE WAS 100°F aND THE PuLSE
RATE 130 PER MINUTE. MINS.|5 NEPENTHE WERE
ADMINISTERED BEFORE THE CHILD WAS BATHED. ALL
BLISTERS WERE SNIPPED AND STRIPPED AND TISSUE
DEBRIS REMOVED WHERE POSSIBLE BY FORCEPS AND
SCISSORS. A COAGCULUM WAS THEN APPLIED, WITH
GENTIAN VIOLET ONE péR CENT, BRILLIANT GREEN
ONE PER CENT, AND SILVER NITRATE TEN PER CENT.
THE PATIENT DRANK THIRSTILY AND FLUIDS WERE GIVEN
FREELY, BUT. TWO HOURS AFTER AOMISSION VOMITING
COMMENCED. HEFBECAME EXTREMELY RESTLESS, AND IT
WAS NECESSARY TO REPEAT THE NEPENTHE. SIX HOURS
LATER HE BECAME COMATOSE. THE PULSE RATE WAS NOW
100 PER MINUTE, BUT THE VOLUME POOR. FLUIDS WERE
ADMINISTERED PER RECTUM, BUT THESE WERE NOT RETAINED.
THE CHILD DIED THIRTY HOURS AFTER ADMISSION, WITHOUT
REGAINING CONSCIOUSNESS. THE VARIATIONS WHICH
OCCURRED IN THE PERIPHERAL LEUCOCYTE PICTURE ARE
SHOWN IN THE CHART. |

Sue-cROUP B.

(1) Case No. 25. A FEMALE AGED FORTY YEARS WAS

ADMITTED THIRTY MINUTES AFTER INJURY. ~SHE HAD

OVERTURNED A PAN OF HOT FAT, AND RECEIVED SCALDS
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OF THE CHEST AND ABOOMEN, DISTRIBUTED AS IN THE
ACCOMPANYING DIAGRAM. ON ADMISSION SHE COMPLAINED
OF SOME PAIN, AND MORPHINE SULPHATE GRAIN | /4 .
WAS ADMINISTERED BY HYPODERMIC INJECTION. THE
PATIENT WAS THEN BATHED AND THE BLISTERS CUT

AWAY. A COAGULUM WAS APPLIED WITH DIFFICULTY,
BECAUSE OF THE PROFUSE EXUDATION OF SEROUS FLUID
FROM THE DENUDED AREA. TANNIC ACID TWO AND A

HALF PER CENT WAS SPRAYED ON, AND EACH APPLICATION
DRIED WITH A HAIR—-DRYER BEFORE THE NEXT WAS APPLIED.
THE PATIENT ORANK THIRSTILY, AND GLUCOSE=SALINE

WAS FREELY ADMINISTERED. SIX HOURS AFTER ADMISSION
SHE BECAME RESTLESS Aub AGAIN COMPLAINED OF PAIN,
NECESSITATING A FURTHER DOSE OF MORPHINE SULPHATE.
ALL ORALLY ADMINISTERED FLUIDS WERE NOW IMMEDIATELY
RETURNED, BUT THE PATIENT DID NOT LOSE CONSCIOUSNESS.
EtGHT HOURS LATER SHE WAS MUCH MORE COMFORTABLE, AND
THE VOMITING HAD CEASED. THE VARIATIONS IN THE
LEUCOCYTE PICTURE OVER THE FIRST FORTY=EIGHT HOURS'
ARE SHOWN IN THE CHART.

CAaSE NO. 47. A MALE AGED FORTY-TWO YEARS WAS

ADMITTED ONE HOUR AFTER SUSTAINING SEVERE BURNS

OF THE RIGHT ARM AND CHEST. THE PATIENT WAS

’EMPLDYED IN AN ENGINEERING FACTORY AND HAD BEEN

TESTING AN ELECTRIC MOTOR, IN A GAS—FILLED TANK.

THE MOTOR PROVED FAULTY AND AN EXPLOSION RESULTED



a»tcr lI'"umn"'a
Total Leococytesm M (rt0 hfv/ CiOty Lt S Z—"-1'- Ly f.ip»oC yXo  —
£5 .acy
Mob IN».4C)E ors .11 ."i"1md¥» *ox*( Crforh* ' y

CASE No. 47.



82.

BEFORE THE PATIENT HAD GONE BEWIND THE SAFETY-
SCREEN. HIs DUNGAREES WERE SET ALIGHT ABOUT

H1S CHEST AND RIGHT ARM, AND THE FLAMES WERE
EXTINGUISHED WITH GREAT DIFFICULTY BECAUSE OF
THEAOIL-SOAKED NATURE OF THE FABRIC. ON
ADMISSION HE FELT WELL, AND WAS EXTREMELY
TALKATIVE, THERE WAS NO COMPLAINT OF PAIN,
TEMPERATURE 98°F, PULSE 96 PER MINUTE, REGULAR
AND OF GOOD VOLUME. |IN ANTICTPATION OF THE PAIN
OCCASIONED BY BATHING, MORPHINE SULPHATE GRAIN

| /4 wWAS GIVEN SUBCUTANEOUSLY. ALL THE BLISTERS
AND TISSUE DEBRIS WERE REMOVED WITH FORCEPS AND
SWABS. A COAGULUM WAS APPLIED TO THE INJURED
AREAS BY THE REPEATED USE OF THE TANNIC ACID
SPRAY, EACH APPLICATION BEING DRIED REFORE THE
NEXT WAS SUPERIMPOSED. FOR SOME SiX HOURS AFTER
ADMISSION THE PATIENT WAS FAIRLY COMFORTABLE,
AND DRANK WELL. VOMITING COMMENCED AT SEVEN
HOURS, HE BECAME RESTLESS AND REQUIRED MORPHINE.
THE PATIENT DID NOT LOSE CONSCIOUSNESS, AND TWENT?-
FOUR HOURS AFTER ADMISSION WAS FIT TO BE REMOVED
INTO THE WARD. THE CHANGES OCCURRING IN THE
PERIPHERAL LEUCOCYTES DURING THE FIRST FORTY=

EIGHT HOURS ARE SHOWN IN THE CHART.
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GROUP 2.

SuB—-GROUP A,

(1)

Case No. 83. A FEMALE CHILD THREE YEARS OF AGE,

WAS ADMITTED ABOUT FORTY-FIVE MINUTES AFTER BEING
SCALDED OVER THE LOWER LIMBS. THE TODDLER HAD
PULLED A TEA=-POT FULL OF TEA OFF THE KITCHEN RANGE,
AND THE CONTENTS HAD SPILLED OVER HER LOWER LIMBS.
AFTER ADMISSION SHE CRIED CONTINUOUSLY, SHIVERING
THE WHILE. HER TEMPERATURE WAS I00°F, HER PULSE
RAPID AND WEAK. NEPENTHE MiINS.10 WAS ADMINISTERED
lﬁ MILK, AND THEN THE CHILD WAS BATHED AND HAD THE
SCALDED AREAS CLEANED UP BY REMOVAL OF ALL EPITHEL=-
1AL DEBRIS., DRESSINGS OF ONE PER CENT SULPHANILA-
MIDE IN CoD LIVER OiL WERE APPLIED. THE PATIENT
DRANK WELL, UNTIL FOUR HOURS AFTER ADMISSION, WHEN
VOMITING COMMENCED. THE CHILD THEN BEGCAME EXTREMELY
RESTLESS, AND NEPENTHE MINS.I5 HAD TO BE GIVEN
RECTALLY IN A LITTLE NORMAL SALINE. SUBSEQUENTLY
SHE QUIETENED DOWN, THE PULSE VOLUME IMPROVED,

AND AFTER TWENTY-FOUR HOURS SHE WAS FIT TO BE

MOVED INTO THE WARDS., THE VARIATIONS IN THE
LEUCOCYTE PICTURE DURING THE FIRST FORTY=EIGHT

HOURS ARE SHOWN IN THE CHART.

(11) Case No., 92. A MALE INFANT OF EIGHT MONTHS WAS

AOMITTED THIRTY MINUTES AFTER BEING SCALDED ABOUT

THE CHEST AND ABDOMEN. THE MOTHER HAD BEEN NURSING
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THE INFANT, WHILE SHE HERSELF WAS DRINKING TEA,

AND HAD INADVERTANTLY SPILLED |IT OVER THE CHILD.
AFTER ADMISSION THE PATIENT CRIED CONTINOUSLY AND
APPEARED TO BE IN PAIN. HIS TEMPERATURE WAS IOIOF,
AND THE PULSE VERY RAPID AND WEAK. NEPENTHE MINS.D
WAS ADMINISTERED IN MILK, THE CHILD WAS BATHED,
AND THE SCALDED AREAS WERE CLEARED OF DEBRIS.
DRESSINGS OF ONE PER CENT SULPHANILAMIDE tn CoOpD
Liver O1L WERE APPLIED. THE INFANT DRANK WELL
UNTIL FOUR HOURS AFTER ADMISSION, WHEN VOMITING
COMMENCED. RECTAL SALINES WERE ADMINISTERED, BUT
THESE WERE NOT RETAINED. THREE HOURS LATER THE
PATIENT WENT INTO A RESTLESS COMA, HIS PULSE

BECAME EXTREMELY WEAK, AND AT TIMES THE HEART

WAS MARKEDLY I1RREGULAR., FORTY-EIGHT HOURS AFTER
ADMISSION H1S CONDITION WAS LITTLE CHANGED, EXCEPT
THAT FLUIDS ADMINISTERED IN SMALL QUANTITIES PER
RECTUM WERE NOW WELL RETAINED, AND THE PULSE THOUGH
WEAK, WAS REGULAR IN RHYTHM. THE VARIATIONS IN

THE PERIPHERAL LEUCOCYTE PICTURE ARE SHOWN IN

THE CHART.

SuB~GROUP B.

(1)

Caseg No. 118. A YOUNG ADULT MALE AGED EIGHTEEN

YEARS, WAS ADMITTED ONE AND A HALF HOURS AFTER
BEING BURNED ABOUT THE LOWER LIMBS,. APPARENTLY

THE PATIENT HAD SEATED HIMSELF WITH HIS LEGS OVER
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A SMALL FURNACE FLUE, IN ORDER TO WARM THEM,

H1S DUNGAREES CAUGHT FIRE. WHEN ADMITTED, HE

WAS SUFFERING NO PAIN, BUT WAS TALKATIVE AND
COMPLAINED OF THIRST., HIS TEMPERATURE WAS 98.8°F,
AND THE PULSE 94 PER MINUTE. MORPHiNE GRAIN | /4
WAS GIVEN SUBCUTANEOUSLY AND THE PATIENT BATHED,
THE BURNED AREAS WERE THEN CLEARED OF CLOTHING

AND TISSUE DEBRI1S, WITH FORCEPS AND SWABS. A
DRESSING OF SULPHANILAMIDE CREAM WAS APPLIED.

SIX HOURS LATER THE PATIENT COMPLAINED OF PAIN

AND THE MORPHINE WAS REPEATED. HE BECAME RESTLESS
AND THE.PULSE RATE ROSE TOo 120 PER MINUTE, BUT HE
DID NOT LOSE CONSCIOUSNESS. AT THE END OF TWENTY-
FOUR HOURS HE WAS SUFFICIENTLY IMPROVED TO MAKE
H1S TRANSFER TO THE WARD POSSIBLE. THE VARIATIONS
IN THE PERIPHERAL LEUCOCYTE PICTURE ARE SHOWN IN
THE CHART.

Case NO. 134. A FEMALE AGED SIXTY YEARS, WAS

ADMITTED ONE HOUR AFTER SUSTAINING SEVERE BURNS

OF THE RIGHT UPPER LIMB AND BACK. WHILE SHE WAS

" PREPARING FOR BED, BEFORE AN ELECTRIC RADIATOR,

HER NIGHTDRESS HAD CAUGHT FIRE. ON ADMISSION SHE
COMPLAINED OF PAIN, AND A FEELING OF COLDNESS.
HER TEMPERATURE WAS 99°F, THE PULSE RATE 96.
MORPHINE GRAIN | /4 WAS ADMINISTERED SUBCUTANEOUS-

LY, THE PATIENT WAS BATHED, AND THE BURNED AREAS
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WERE CLEANED UP., A DRESSING OF SULPHANILAMIDE
CREAM WAS APPLIED. THE PATIENT WAS THIRSTY, AND
FLUIDS WERE WELL RETAINED FOR THE FIRST FEW HOURS,
AFTER WHICH THEY WERE PROMPTLY VOMITED. FOUR
HOURS AFTER ADMISSION THE PATIENT BECAME EXTREMELY
RESTLESS, AND WITHIN AN HOUR WAS COMATOSE., SHE
DIED TWELVE HOURS AFTER .ADMISSION, THE VARIATIONS

IN THE PERIPHERAL LEUCOCYTES ARE SHOWN IN THE CHART.
GrROuP 3.

Case NO. 146. THE PATIENT WAS A MALE AGED THIRTY-

EIGHT YEARS, WHO WAS ADMITTED TuREE-QUARTERs OF AN
HOUR AFTER SUSTAINING EXTENSIVE BURNS OF THE UPPER
AND LOWER LiIMBS, BACK, NECK, Aub HEAD. THE PATIENT
WAS A STEEL WORKER, WHO HAD BEEN STANDING AT THE
END OF A ROLLING-MILL, WHEN A RED-HOT INGOT OVERSHOT
AND HIT HIM LOW DOWN ON THE LEGS, CAUSING HIM TO
FALL BACK ON TOP OF IT. ON ADMISSION, HE WAS
EXTREMELY TALKATIVE AND HAD NO PAIN. THE BURNS
WERE EXTREMELY DEEP, AS WELL AS BEING EXTENS!VE;
AND CONSEQUENTLY IT WAS DECIDED THAT TREATMENT
WOULb BE USELESS. HE WAS THEREFORE PUT TO BED

IN THE SHOCK ROOM AND MORPHINE GRAIN 1/4 GIVEN

BY HYPODERMIC INJECTION. HIS TEMPERATURE AT THIS
TIME WAS l00.2°F, THE PULSE RATE 100 PER MINUTE,

TWO HOURS AFTER ADMISSION HE BECAME EXTREMELY
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RESTLESS, AND FLUIDS GIVEN ORALLY, WHICH HAD
PREVIOUSLY BEEN WELL RETAINED, WERE NOW IMMEDIATELY
VOMITED. THE MORPHINE WAS REPEATED. SUBSEQUENTLY
HE QUIETENED DOWN, BUT WENT INTO COMA SIX HOURS
AFTER ADMISSION, AND DIED NINE HOURS LATER. THE
CHANGES 1IN fns PERIPHERAL LEUCOCYTE PICTURE ARE
SHOWN IN THE CHART.

Case No. 147. A YOUNG ADULT MALE EIGHTEEN YEARS

OF AGE, WAS ADMITTED THIRTY MINUTES AFTER RECEIVING
SEVERE GENERALISED BURNS., HE HAD BEEN FLYING A
TOY KITE WHICH WAS MOORED BY THIN COPPER WIRE.
THE KITE FLEW INTO OVERHEAD HIGH-TENSION CABLES,
AND THE YOUTH SUSTAINED GENERALISED ELECTRICAL
BURNS OF THE HANDS, UPPER LIMBS, CHEST, ABDOMEN,
LOWER LIMBS, AND FEET. THE THORAX AND Aauomsﬂ
WERE PITTED ALL OVER AS THOUGH BY GUNSHOT, AND
FROM THE FOOT OF EACH PIT A TINY BLOB OF COPPER
COULD BE EXTRACTED. APPARENTLY THEN, THE COPPER
WIRE HAD FUSED, AND IN A MbLTEN CONDITION HAD
BEEN DRIVEN INTO HIS BOOY. ON ADMISSION HE WAS
EXTREMELY DROWSY, BUT CERTAINLY NOT UNCONSCIOUS,
AND COMPLAINED FROM TIME TO TIME OF THIRST. His"
TEMPERATURE WAS |05°F, THE PULSE RATE 120 PER
MINUTE, FEEBLE BUT REGULAR. FLUIDS WERE ADMINI-
STERED ORALLY, AND THESE WERE RETAINED FOR THE

FIRST HOUR, AF‘TER WHICH THE BOY BEGAN TO VOMIT.
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AT THE END OF THREE HOURS HE WAS QUITE COMATOSE,
AND DIED THIRTY HOURS LATER. THE CHANGES IN THE
LEUCOCYTE PICTURE ARE SHOWN IN THE CHART.

Case No. 150. A FEMALE OF SEVENTY-SIX YEARS WAS

ADMITTED THREE HOURS AFTER SUSTAINING SEVERE BURNS
OF THE CHEST, BACK, AND UPPER LIMBS., HER NIGHT-
DRESS HAD CAUGHT FIRE., ON AOMISSION SHE DID NOT
COMPLAIN OF PAIN, BUT WAS EXTREMELY TALKATIVE AND
DISORIENTATED. HER TEMPERATURE WAS 97.8°F, THE
PULSE RATE 110 PER MINUTE, ITS VOLUME POOR. IN
VIEW OF THE PATIENT'S AGE AND THE EXTENT AND
SEVERITY OF HER INJURIES, NO ATTEMPT AT TREATMENT
OF ANY KIND WAS MADE. FOR THE FIRST HOUR ORAL
FLUIDS WERE RETAINED, BUT SHE BECAME RESTLESS
TWO AND A HALF HOURS AFTER ADMISSION, AND SO
REMAINED UNTIL COMA SUPERVENED due HOUR LATER.
THE PATIENT DIED TWENTY-FOUR HOURS AFTER ADMISSION.
THE CHANGES IN THE LEUCOCYTE PICTURE ARE SHOWN IN
THE CHART.

IT BECOMES CLEAR, AFTER SCRUTINY OF ALL THE
CASES, THAT THE LEUCOCYTE CHANGES WERE INDEPENDENT
OF THE FORM OF TREATMENT, AND THAT THESE VARIATIONS

FOLLOW A DEFINITE PATTERN THUS:=~

l. ADULT PATIENTS.

TOTAL LEUCOCYTES. THE NUMBER OF CIRCULATING

LEUCOCYTES INCREASES STEADILY, UNTIL BETWEEN EIGHT AND

i
|
i
|
|
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FOURTEEN HOURS AFTER INJURY THE MAXIMUM FIGURE IS
REACHED., THIS FIGURE 1S SEEN TO VARY CONSI|DERABLY

FROM PATIENT TO PATIENT, AND DOES NOT APPEAR TO BE
RELATED TO THE EXTENT OF THE INJURY OR THE SEVERITY

OF THE SHOGCK. |T DOES SEEM, HOWEVER, TO BE kELATEo,

IN SOME MEASURE, TO THE AGE OF THE PATIENT}; ALL THE
PATIENTS OVER S1XTY YEARS OF AGE REACTED WITH CONSIDER-
ABLY LESS VIGOUR IN THIS RESPECT THAN THE YOUNGER
SUBJVECTS., THE MAXIMUM COUNT BEING REACHED, THIS LEVEL
IS MAINTAINED FOR THE DURATION OF THE STAGE OF SEVEREST
‘SHOCK. THIS 1S, IN TURN, FOLLOWED BY A PERIOD OF
STEADY FALL IN THE COUNT, A FALL WHICH CONFORMS FAIRLY
CLOSELY TO THE CLINICAL IMPROVEMENT IN THE PATIENT'S
CONDITION. CLOSER EXAMINATION CAUSES ons:ruarnén POINT
TO EMERGE:~ THE HEIGHT OF THE LEUCOCYTOSIS 1S REACHED
BEFORE THE SHOCK IS MOST SEVEREj; AND THUS, ALTHOUGH AN
INCREASE IN THE NUMBER OF CIRCULATING LEUCOCYTES
PROBABLY INDICATES THAT THE SHOCK MECHANISM 1S IN

ITS ASCENDANT PHASE, THIS LATTER PROCESS MAY, AND

VERY FREQUENTLY DOES, CONTINUE AFTER THE LEUCOCYTES
HAVE CEASED TO ACT AS A METER FOR THE GRAVITY OF THE
SHOCK. THE TOTAL Leucoché COUNT MAY THEREFORE BE
REGARDED IN THE SAME WAY AS A SPEEDOMETER;‘WHICH

INDICATES SPEEDS UP TO ONLY THIRTY MILES PER HOUR.
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B. OSTAB-NUCLEAR NEUTROPHILS. THE NUMBER OF STAB-

NUCLEAR NEUTROPHILS IN THE PERI[PHERAL GlRCULATION
INCREASES, AT FIRST MORE GRADUALLY THAN THE‘TOTAL
LEUCOCYTES, AND THEN VERY STEEPLY, UNTIL APPROXI|~-

MATELY THE TIME AT WHICH THE TOTAL LEUCOCYTES REACH
THEIR PEAK., THE UPWARD TREND OF THE STAé CELL COUNT
THEN CONTINUES MORE SLOWLY TO A POINT WITHIN. THE TIME
BOUNDARIES OF THE TOTAL LEUCOCYTE PLATEAU. UNLIKE THE
TOTAL LEUCOCYTE GRAPH, HOWEVER, THERE 1S NO PLATEAU
FORMATION BY THE STAB CELLS. THE SUBSEQUENT CHANGES
APPARENTLY DEPEND UPON WHETHER THE PATIENT DIES OR
LIVES. IN THE FORMER INSTANCE, DEATH TAKES PLACE

WHEN THE STAB CELL COUNT IS AT ITS HEIGHT, IN THE

LATTER EVENT, THE NUMBER OF THESE CELLS DECREASES
STEADILY. THE POSSIBLE SIGNIFICANCE OF THESE FACTS

WiLL BE DISCUSSED IN DETAIL LATER., |F THIS DESCRIPTION
CONVEYS THE IMPRESSION THAT THERE IS SOMETHING AKIN TO

A CRISIS IN THE PATIENT'S CONDITION, SUCH 1S NOT INTENDED,
AS RECOVERY FROM THE STATE OF SHOCK IS ALMOST INVARIABLY
SLOW AND GRADUAL. THAT THERE'IS, ON THE OTHER HANO, A

DEFINITE STAB-~NUCLEAR CR1S1IS, THE AUTHOR IS CONVINCED.

C. NEUTROPHIL POLYMORPHS. DURING THE FIRST HOUR OR TWwO

FOLLOWING INJURY, THE PERIPHERAL NEUTROPHIL POLYMORPHS
INCREASE IN NUMBER; BUT AS THE STAB CELL GRAPH RISES,
THE NEUTROPHIL POLYMORPH GRAPH FALLS. THIsS 1S EASILY

UNDERSTOOD, SINCE BOTH TYPES OF CELL HAVE THE SAME
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ANCESTORS, AND THEREFORE, IF THE PRODUCTION OF ONE TYPE
IS BEING INCREASED, THE OUTPUT OF THE OTHER MUST
RELATIVELY FALL. THE NEUTROPHIL POLYMORPH PEAK IS
REACHED BETWEEN THREE AND SI1X HOURS AFTER INJURY, THAT
IS TO SAY, BEFORE THE PRODUCTION OF STAB CELLS HAS
REALLY BECOME SERIOUS, AND AT THE TIME WHEN THE LYMPHO-
PENIA (TO BE DESCRIBED) HAS REACHED ITS MAXIMUM DEPTH.
THE FILAMENTED NEUTROPHIL GRAPH IS UNDERSTANDABLY AT
ITS GREATEST RELATIVE DEPRESSION WHEN THE STAB CELL
GRAPH 1S AT ITS HEIGHT., OSUBSEQUENTLY, 1T RISES AT
ROUGHLY THE SAME SPEED AS THE STAB CELL GRAPH FALLS.
THUS THE DIFFERENCE BETWEEN THE TOTAL LEUCOCYTE AND
THE STAB-~CELL COUNT 1S ROUGHLY ACCOUNTED FOR BY
NEUTROPHIL POLYMORPHS., |T IS CONVENIENT TO EMPHASI ZE
AT THIS POINT THAT MOVEMENTS IN THE GRAPHS OF THE
VARIOUS TYPES OF CELLS ARE HERE BEING COMPARED, SO
THAT A FALL IN ANY GRAPH DOES NOT NECESSARILY INDICATE
THAT THE NUMBER OF THOSE CELLS PRESENT {S BELOW THE
NORMAL LEVEL. IN OTHER WORDS, IT IS THE ABSOLUTE AND
NOT THE PERCENTAGE FIGURES THAT ARE IMPORTANT. FOR
THIS REASON THE GRAPHS ARE CONSTRUCTED FROM ABSOLUTE
FIGURES. NEVERTHELESS A CERTAIN LICENSE MUST BE
GRANTED FOR PURPOSES OF DESCRIPTION, IF SUCH TERMS

AS "RELATIVE NEUTROPENIA™ AND M"ABSOLUTE NEUTROPHILIAM

ARE TO BE AVOIDED.
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D. METAMYELOCYTES AND MYELOCYTES. MYELOCYTES WERE SEEN

IN ONLY Two CASES (No. 3l AND No. 136) AND THESE ARE
REPORTED SEPARATELY ELSEWHERE. METAMYELOCYTES WERE
FOUND OCCASIONALLY, BUT ONLY IN ASSOCIATION WITH
VERY HIGH TOTAL WHITE CELL COUNTS, AND THEN THEY
APPEARED IN THAT PHASE WHEN THE STAB CELL COUNT WAS
FALLING, AND THE NEUTROPHIL POLYMORPH COUNT RISING.
WITH THE EXCEPTION OF THE TWO CASES MENTIONED, THEIR
NUMBERS WERE NEVER GREATER THAN COULD REASONABLY BE
EXPECTED FROM THE MAGNITUDE OF THE ASSOCIATED

NEUTROPHILI A,

E. EOSINOPHILS. EOSINOPHILS WERE CONSTANTLY PRESENT

IN NORMAL OR SLIGHTLY GREATER THAN NORMAL ABSOLUTE
NUMBERS, THROUGHOUT THE OBSERVED FORTY-EIGHT HOURS.
THE SIGNIFICANCE OF THIS FINDING WILL BE LATER
DISCUSSED.

F. LYMPHOCYTES. LYMPHOCYTES AT FIRST RAPIDLY DECREASED

THEIR ABSOLUTE NUMBER IN THE CIRCULATION, THE MAXIMUM
LYMPHOPENIA BEING REACHED BETWEEN THE THIRD AND FIFTH
HOURS AFTER INJURY. THEREAFTER THE NUMBER OF THESE
CELLS SLOWLY INCREASED TO A NORMAL OR HIGHER LEVEL,
THIS APPARENTLY BEING DETERMINED BY THE MAGNITUDE OF
THE TOTAL WHITE CELL COUNT. Case No. 91 PROVED
EXCEPTIONAL AND IS LATER DESCRIBED.

G. MONOCYTES. THESE CELLS MAINTAINED VERY NORMAL

NUMBERS IN THE PERIPHERAL BLOOD THROUGHOUT THE PERIOD
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OF THE LEUCOCYTOSIS. THEIR NUMBERS APPEARED TO BE
UNAFFECTED BY BOTH THE MAGNITUDE AND THE NATURE OF
THE LEUCOCYTE RESPONSE.

H, DEGENERATIVE POLYMORPHS.(1.E. POLYMORPHS SHOWING

DEGENERATIVE CYTOPLASMIC CHANGES.) SUCH CELLS WERE NEVER
ENCOUNT;RED IN SIGNIFICANT NUMBERS AT ANY STAGE OF THE
INVESTIGATIONS, VARIOUS AUTHORS HAVE FOUND UP TO FIVE
PER CENT OF NORMAL NEUTROPHIL POLYMORPHS SHOWING SUCH
CHANGES. |F THE NORMAL AVERAGE NEUTROPHIL COUNT BE

TAKEN AS 6000, THiS WOULD REPRESENT THREE HUNDRED
DEGENERATIVE CELLS PER CUBIC MILLIMETRE. THE GREATEST
NUMBER OF SUCH CELLS FOUND IN ANY OF THE 150 caAses
REPORTED, WAS TWO HUNDRED PER CUBIC MILLIMETRE. THE
POSSIBLE SIGNIFICANCE OF THEIR ABSENCE 1S LATER

DISCUSSED.

2. CHILD PATIENTS.

WHILE THE PATH FOLLOWED BY THE GRANULOCYTES AND
MONOCYTES IN THE CASE OF CHILD PATIENTS IS SIMILAR TO
THAT IN ADULTS, THE LYMPHOCYTES SHOW GREATER QUANTITAT-
IVE CHANGES THAN IN ADULTS. 'AFTER THE PRELIMINARY
LYMPHOPENIA, WHICH OCCURS AS IN ADULTS, THERE IS A
STEADY RISE IN THE NUMBER OF LYMPHOCYTES IN THE
CIRCULATION TO A FIGURE CONSIDERABLY ABOVE THE
AVERAGE NORMAL. THE DEGREE OF LYMPHOCYTOSIS APPEARS
TO VARY INVERSELY WITH THE AGE OF THE CHILD. UNDER

THE AGE OF SEVEN YEARS, ABSOLUTE LYMPHOCYTOSIS WAS THE
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RULE; BETWEEN SEVEN AND FIFTEEN YEARS IT WAS EXCEPTIONAL;
WHILE OVER THE AGE OF FIFTEEN YEARS IT WAS NEVER FOUND
IN THE SERIES OF CASES REPORTED. |N CONSEQUENCE OF
THIS VARIATION, THE LEUCOCYTE CHARTS OF CHILD PATIENTS
DO NOT VARY IN FORM FROM THOSE OF ADULTS, THE DIFFER-
ENCES EXISTING IN THE PERCEMTAGE FIGURES ALONE.
CERTAIN EXCEPTIONS TO THIS PERIPHERAL LEUCOCYTE
FORMULA WERE ENCOUNTERED, AND ALTHOUGH THEY WERE FEW
({THREE) IN NUMBER, THEY MERIT DESCRIPTION, IF ONLY
BECAUSE OF THEIR INTEREST AS CURIOS. |IN Noﬁs oOF
THESE CASES WERE THE INJURIES OF UNUSUAL SEVERITY,
BUT THE ASSOCIATED LEUCOCYTE CHANGES WERE REMARKABLE.

(1) Case No. 31. A FEMALE AGED SIXTEEN YEARS SUSTAINED

A SEVERE SCALD TO THE ABDOMEN, BUTTOCKS, AND LOWER LIMBS,
BY SLIPPING INTO A VAT OF HOT STARCH. THE INJURIES
WERE TREATED BY THE APPLICATION OF A TANNIC ACID
COAGULUM. THE LEUCOCYTE PICTURE FOLLOWED THE -USUAL
PATTERN FOR THE FIRST SIX HOURS, AFTER WHICH IT
BECAME PROGRESSIVELY MORE LEUKAEMOID IN CHARACTER.
THE TOTAL NUMBER OF STAB~NUCLEAR NEUTROPHILS REMAINED
HIGH, BUT METAMYELOCYTES STEADILY INCREASED THEIR
NUMBERS, AND EVEN MYELOCYTES MADE THEIR APPEARANCE .
AT THIRTY-TWO HOURS THE TOTAL LEUCOCYTE COUNT WAS
120,000 PER cuBIC MILLIMETRE, MADE UP AS FOLLOWS:-
NEUTROPHIL POLYMORPHS - 25% (30,000); STAB-NUCLEARS-

45% (54,000); METAMYELOCYTES AND MYELOCYTES - 27%(32,400);
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MonOoCcYTES-1% (1200); LyMmpHOoCcYTES-2% (2400). THis
LEUKAEMOID PERIPHERAL BLOOD PICTURE PERSISTED UP TO
FORTY=-EIGHT HOURS AFTER ADMISSION AND THEN GRADUALLY
SETTLED DOWN. THE PATIENT MADE A NORMAL RECOVERY.

(11) Case No. 136. A MALE THIRTY=-THREE YEARS OF

AGE WAS ADMITTED SUFFERING FROM SEVERE BURNS OF THE
LOWER LIMBS, DUE TO MOLTEN METAL, AND HIS DUNGAREES
CATCHING FIRE. HIS INJURIES WERE DRESSED WITH
SULPHANILAMIDE CREAM. AFTER ADMISSION THE LEUCOCYTE
COUNT ROSE STEADILY, UNTIL AT TWENTY HOURS IT WAS

ONE HUNDRED AND THIRTY THOUSAND PER CUBIC MILLI=—
METRE, CONSTITUTED AS FQLLOWS:— NEUTROPHIL POLYMORPHS-
26% (33,800); sTAB-NUCLEARS-50% (65,000); METAMYELO~
CYTES AND MYELOCYTES-22% (28,600); monocyTEs-|/2% (650);
LYMPHOCYTES-13% (1950). IMMEDIATELY THEREAFTER THE
COUNTS BEGAN TO FALL, AND FORTY=EIGHT HOURS AFTER
ADMISSION HAD REACHED AVERAGE FIGURES AND THE BLOOD
PICTURE HAD LOST ITS LEUKAEMOID CHARACTERS, ALL THE
MYELOCYTES AND MANY OF THE METAMYELOCYTES HAVING
DISAPPEARED.

(1t11) CaAse NO.,9l. A MALE CHILD EIGHTEEN MONTHS OLD,

WAS AOMITTED WITH ‘A SCALD OF THE ABDOMEN-THE RESULT
OF A BOILING-WATER FOMENTATION. THE CHILO WAS DEALT
WITH IN THE USUAL WAY, AND THE INJURIES WERE ODRESSED
WITH SuLPHANILAMIDE CREAM. THE LEUCOCYTE COUNT NEVER

ROSE ABOVE 30,000 PER cUBIC MILLIMETRE, BUT FOR THE
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FIRST TWENTY-FOUR HOURS THERE WAS A STEADY INCREASE
IN THE NUMBER OF LYMPHOCYTES UNTIL THE TOTAL COUNT
was 26,000 maDE uP OF:- LympPHOCYTES-80% (20,800);
STAB-NUCLEARS=-15% (3,900); NEUTROPHIL POLYMORPHS~-
4% (1040); monocYTES-1% (260). AT FORTY=EIGHT
HOURS THE TOTAL COUNT waAs 18,000, oF wHicH ONLY 509
WERE LYMPHOCYTES. TWO DAYS LATER, LYMPHOCYTES
ACCOUNTED FOR 20% OF A TOTAL OF 17,000.

SINCE THE VAST MAJORITY OF PATIENTS HAD
sebArlvss OF THE MORPHINE GROUP ADMINISTERED TO
THEM, IT SEEMED ADVISABLE, EVEN IF NOT ABSOLUTELY
NEGCESSARY, TO ELIMINATE THESE AS THE CAUSE OF, OR
AS A CONTRIBUTING FACTOR, TO THE PRODUCTION OF THE
ABNORMAL PERIPHERAL BLOOD PICTURE. TEN PATIENTS
WERE THEREFORE SELECTED, WHO WERE SUFFERING FROM
VARIOUS DISEASES, KNOWN ( AT LEAST IN THE CASES
CHOSEN) NOT TO HAVE GIVEN RISE TO A GROSSLY
ABNORMAL BLOOD PICTURE, AND THE EFFECT ON THE
PERIPHERAL LEUCOCYTE PICTURE OF THE ADMINISTRATION

OF MORPHINE STUDIED.,
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REMARKS.

CARDIAC FAILURE

NEOPLASM OF
LUNG

NEOPLASM OF
LUNG
CEREBRAL

NEOPLASM

CARDIAC FAILURE

PLEURISY

CEREBRAL
ARTER IO~
SCLEROSItS

HAEMATEMESIS

HAEMOPTYSIS

.

LYMPHADENOMA

MORPHINE
GRAIN-1/4

MORPHINE
GRAIN -
1/4 x 2

MORPHI NE
GRAIN-1/4

MORPHINE
GRAIN -
1/4 x 2

MORPHINE
GRAIN-I/4

NEPENTHE
Mins., I5

MORPHINE
GRAIN =
1/4 x 2

MORPHINE
GRAIN-|/4

MORPHINE
GRAIN-| /4

NEPENTHE
MiInNs.I5x2

15,000-18,000

8,000-9,000
10,000

12,000
11,000-16,000

10,000-12,000

7’000_9’000

12,000-15,000

13,000-14,000

12,000

NO CHANGE 1IN
BLOOD PICTURE.

8% STAB~NUCLEARS,
OTHERWISE NO
CHANGE .

NO CHANGE 1IN
BLOOD PICTURE.

5% STAB-NUCLEARS,
OTHERWISE NO
CHANGE.

2% STAB-NUCLEARS,
OTHERWISE NO
CHANGE.

NO CHANGE 1IN
BLOOD PICTURE.

5% STAB-NUCLEARS,
OTHERWISE NO
CHANGE.

A FEW METAMYELO~-
CYTES PRESENT.

A FEW METAMYELO-
CYTES PRESENT.

NO CHANGE.

FROM THIS SERIES IT |S SEEN THAT THE ADMINISTRATION

OF EITHER MORPHINE OR NEPENTHE IS NOT FOLLOWED BY A

RISE

PHILS ABOVE THE NORMAL 6% TO 8%.

{N THE NUMBER OF PERIPHERAL STAB=NUCLEAR NEUTRO-

SINCE PAIN AND EMOTIONAL UPSET WERE ALSO FREQUENTLY,

IF NOT

INVARIABLY,

EXPERIENCED BY THE PATIENTS STUDIED,
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THESE STIMULI TOO MUST BE ELIMINATED AS CAUSES OF THE
PERIPHERAL LEUCOCYTE CHANGES,

Pain LEUCOCYTOSIS.

IT HAS RECENTLY BEEN RECOGNISED THAT PAIN CAN EVOKE
A PERIPHERAL LEUCOCYTOSIS EVEN IN THE ABSENCE OF
INFLAMMATION. (E.G. TRIGEMINAL NEURALGIA, ANGINA PECTORIS,
NON~ | NFLAMMATORY TOOTHACHE ETC.) THERE IS AMPLE EVIDENCE,
HOWEVER, THAT A LEUCOCYTOSIS CAUSED IN SUCH A WAY IS
THE RESULT OF REDISTRIBUTION OF THE LEUCOCYTES AND 1§
NOT ASSOCIATED WITH QUALITATIVE CHANGES IN THE NEUTRO-
PHILS OR ALTERATION IN THE DIFFERENTIAL COUNT. (WINTROBE
ET AL.)

EMOoTIONAL LEUCYTOSIS.

MILHORAT, SMALL, AND DIETHELM HAVE RECENTLY OBSERVED
THAT LARGE NUMBERS OF PSYCHOPATHIC PATIENTS EXHIBIT
LEUCOCYTOSIS. THIS DOES NOT APPEAR TO BE LIMITED TO
ANY PARTICULAR MENTAL DISEASE, BUT IS CLEARLY RELATED
TO THE EMOTIONAL STATES OF THE PATIENTS. THE BEHAVIOURS
WHICH THESE WORKERS OBSERVED TO BE MOST OFTEN Assoc-
IATED WITH LEUCOCYTOSIS WERE "PANIC REACTION, DEPRESS-
1ON WITH AGITATION, EXCITEMENT WITH OVER-ACTIVITY AND
ANX:ETY, AND EXCITEMENT WITH OVER—ACTIVITY AND ELATION.™
THEY RECORDED EXAMPLES OF EACH OF THESE TYPES AND SHOWED
THAT LEUCOCYTOSIS UP TO 21,000 wHITE BLOOD CELLS PER
CUBIC MILLIMETRE, COULD OCCUR IN THESE PHYSICALLY

HEALTHY PSYCHOPATHS. THEY EMPHASISED THE FACT THAT
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THE DIFFERENTIAL COUNT IS UNALTERED, EVEN AT THE HEIGHT
OF THE LEUCOCYTOSIS, BLYTH AND WHlT_TKO\VER HAVE BOTH
CONFIRMED THESE OBSERVATIONS AND DEMONSTRATED FURTHER
THAT THERE IS NO ALTERATION IN THE "ARNETH" (REALLY

COOKE-PONDER =~ AUTHOR) FORMULA IN THESE CASES.




CHAPTER FOUR.

INTERPRETATION OF THE RESULTS ARRIVED AT IN
THE PRECEDING CHAPTER.
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CHAPTER FOUR.

|F ANY ATTEMPT IS TO BE MADE TO RELATE THE LEUGCOGYTE
CHANGES JUST DESCRIBED, TO THE STATE OF BURN SHOCK,
LIBERTY MUST BE TAKEN TO INFER THE STATE OF THE MARROW‘
FRéM AN EXAMINATION AF THE PERIPHERAL LEUCOCYTE PICTURE,
SUCH A PROCEDURE IS NOT, HOWEVER, ENTIRELY SPECULATIVE,
SINCE THERE 1S GOOD REASON TO BELIEVE THAT, IF THE
NUCLEAR AND CYTOPLASMIC FORMULAE BE CONSIDERED TOGETHER
WITH THE INFORMATION OBTAINED BY THE ORODINARY DIFFERENTIAL
HAEMOGRAM, THE CONCLUSIONS REACHED ARE REASONABLY ACCURATE.
SUCH, AT LEAST, IS TRUE OF UNDERSTOOD SEPTIC AND TOXIC
PROCESSES. OBVIOUSLY THE MOST SATISFACTORY ATTAGK ON
THE PROBLEM COULD HAVE BEEN MADE BY OBTAINIQG SPECIMENS
OF BONE MARROW AT INTERVALS DUR‘NG THE PROGRESS OF THE
STATE OF SHOCK — AND THIS WAS EVIDENT TO THE WRITER
FROM THE START OF THE INVESTIGATION. ALTHOUGH CIRCUM=-
STANCES MADE IT IMPOSSIBLE FOR THIS PROCEDURE TO BE
CARRIED OUT, ITS IMPORTANCE IS 0BVIOUS, AND THE
POSITIVE CONFIRMATION OF SOME OF THE FOLLOWING
DEODUCTIONS WHICH‘THESE EXAMINATIONS WOULD HAVE

AFFORDED STILL REQUIRES TO BE SOUGHT. CONSEQUENTLY,

THE ARGUMENT WHICH FOLLOWS S BASED UPON THE EXAMINATION
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OF THE PERIPHERAL BLOOD ALONE.

THe ToraL LEucocYTE COUNT. THE TOTAL LEUCOCYTE COUNT

PER SE MUST BE REGARDED AS OF MINO SIGNIFICANCE, SINCE
THE LEUCOCYTOSIS PRODUCED BY THERMAL TRAUMA MAY BE
DEPENDENT UPON ONE OR MORE OF THREE FACTORS, Viz:-
l. HAEMOCONCENTRATION.
2. PERIPHERAL DISTRIBUTION OF THE LEUCOCYTES..
3. |INCREASED MARROW ACTIVITY,.

HAEMOCONCENTRATION. IT SEEMED AT FIRST THAT IT wWOULD BE

NECESSARY TO CORRECT EACH OF THE OBSERVED COUNTS FOR THE
DEGREE OF HAEMOCONCENTRATION PRESENT WHEN 1T WAS MADE,
BUT SUCH A CALCULATION WAS LATER BELIEVED TO BE OF
LITTLE VALUE. UNLIKE THE ERYTHROCYTES, WHICH ARE
NON=-MOTILE AND CONSEQUENTLY INCREASED OR DECREASED

IN NUMBERS PROPORTIONATELY WITH THE DEGREE OF CONCEN~-
TRATION OR DILUTION OF THE BLOOD, THE LEUCOCYTES ARE
KNOWN TO BE CAPABLE OF MOVEMENT, AND INDEPENDENT
REACTIONS, SO THAT THEY MAY DISTRIBUTE THEMSELVES

IN THE BODY ACTIVELY, AND REMAIN UNINFLUENCED BY
HAEMOCONCENTRATION. HOLDING THESE VIEWS, THE WRITER
CONSULTED DAVIS ON THIS SUBJECT, AND THIS AUTHORITY
EXPRESSED COMPLETE AGREEMENT.

PER| PHERAL DISTRIBUTION OF THE LEUCOCYTES. THE MAGNITUDE

OF THE LEUCOCYTOSIS PRESENT IN MOST CASES WAS AGAINST ITS
EXPLANATION BY PERIPHERAL DISTRIBUTION OF THE LEUCOCYTES.

NEVERTHELESS THIS POSSIBILITY HAD STILL TO BE CONSIDERED
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AS A FACTOR IN THE PRODUCTION OF THE INCREASED NUMBER
OF CIRCULATING CELLS. THE MATTER CANNOT FURTHER BE
DISCUSSED HERE AS OBVIOUSLY ONLY THE NATURE OF THE
LEUCOCYTOSIS ( VIDE INFRA ) CAN DECIDE THE EXTENT TO
WHICH SUCH A MECHANISM IS AT WORK.

INCREASED MARROW ACTIVITY. LIKE THE DISTRIBUTION

QUESTION THE EXISTENCE OF MARROW HYPERACTIVITY AS

A CAUSE OF THE LEUCOCYTOSIS CANNOT BE CONFIRMED OR
ELIMINATED UNTIL THE NATURE OF THE LEUCOCYTOSIS IS
EXAMINED.

Stas CELLS. THE STEADY INCREASE IN THE NUMBER OF

CIRCULATING STAB-NUCLEAR NEUTROPHILS 1S UNQUESTIONABLE
EVIDENCE OF BOTH INCREASED AND DISORDERED MARROW
ACTIVITY. THAT THE STAB-NUCLEARS ARE BEING PRODUCED
AT ALL 1S EVIDENCE OF MARROW ACTIVITY; THAT THEY ARE
BEING PRODUCED IN LARGE NUMBERS 1S INDICATIVE OF
HYPERACTIVITY. THIS FACT 1S CLEARLY INDEPENDENT

OF HAEMOCONCENTRATION, SINCE STAB CELLS HAVE FIRST

TO BE MANUFACTURED AND THEN FREED FROM THE MARROW,
BEFORE THEY CAN BE CONCENTRATED. THAT STAB-NUCLEARS
ARE DEVELOPED METAMYELOCYTES HAS ALREADY B%EN INDICATED,
AS HAS THE FACT THAT THEY REPRESENT THE END POINT

OF MATURATION WHEN THE MARROW IS WORKING UNDER THE
BURDEN OF A TOXIC PROCESS, IT HAS FURTHER BEEN SHOWN
THAT THE STAB CELLS APPEAR IN THE BLOOD AT THE TIME

OF, OR VERY SHORTLY AFTER, THE INJURY, AND THAT THEIR
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INCREASE IN THE BLOOD STREAM IS PROGRESSIVE UNTIL A
TIME WHICH IS COINCIDENT WITH THE DEEPEST PHASE OF
BURN SHOCK. |T Is TEMPTING TO ASSUME, THEREFORE,
THAT THE PROOUCTION OF STAB-NUCLEAR NEUTROPHILS BY
THE MARROW, AND THE STATE OF SHOCK, ARE CAUSED BY
THE SAME AGENT. WHETHER OR NOT THIS BE TRUE, THE
FOLLOWING FACTS ARE CERTAIN:-

I. COINCIDENT WITH, OR AT MOST FOLLOWING WITHIN
AN HOUR OR TWO OF THE THERMAL TRAuhA, THE GRANULOCYTO=-
POIETIC TISSUE HAS ITS FUNCTION DERANGED, AND COMMENCES
TO PRODUCE ABNORMAL ELEMENTS.

2. THIS DYSLEUCOCYTOPOIESIS CONTINUES UNTIL THE
STAGE OF SHOCK HAS PASSED.

3. THE INCREASE OF THE ABNORMAL CELLS IN THE
BLOOD PROGRESSES STEADILY AS DOES THE SHOCK PROCESS.

4., THE MAXIMUM STAB CELL COUNT 1S REACHED DURING
THE STAGE OF GRAVEST SHOCK.

5. WITH THE DISAPPEARANCE OF THE CLINICAL MANIFEST-
ATIONS OF SHOCK, THE NUMBER OF STAB CELLS IN THE
CIRCULATION DECREASES,

IN A NUMBER OF castEs ( E.c. NUMBERS 5, 49, ano 70)
THE STAB CELL COUNT DID NOT FALL SO MARKEDLY, EVEN AFTER
0BVIOUS CLINICAL IMPROVEMENT IN THE PATIENT'S CONDITION.
IN THESE CASES, HOWEVER, SUPPURATION WAS SEEN TO HAVE
DEVELOPED, AND THE SEPSIS WAS REspoMslsLs FOR THE

MAINTAINED STAB=NUCLEAR COUNT., IT MAY SEEM RIDICULOUS
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TO ARGUE THAT SUCH A CHANGE~OVER IN THE CAUSE OF THE
STAB CELL PRODUCTION OCCURS, BUT REFERENCE TO THE
DEGENERATIVE CYTOPLASMIC CHANGES ( QeV.) SUBSTANTIATES

THIS CLAIM.

CvTorPLASMIC DEGENERATIVE CHANGES. NEUTROPHILS SHOWING
TOXIC GRANULATION AND DEGENERATIVE VACUOLATION WERE
NOT FOUND IN SIGNIFICANT NUMBERS. THAT SUCH CHANGES
RESULT FROM A TOXIC ACTION ( BACTERIAL) ON THE
NEUTROPHILS HAS ALREADY BEEN DEMONSTRATED. (CHAPTER 2.)
FURTHER, THE AUTHOR HAS ENDEAVOURED TO SHOW THAT THESE
CHANGES TAKE PLACE IN THE. PERIPHERY ( PROBABLY AT THE
SITE OF SEPSIS ). EVEN IF THE PERIPHERAL ORIGIN OF
THE CHANGES BE DENIED, HOWEVER, THEIR SIGNIFICANCE
REMAINS THE SAME, VIZ., THEY CONSTITUTE EVIDENCE OF
SEPSIS PLUS ABSORPTION OF BACTERIAL TOXINS. THIS wiLL
BE REMEMBERED FROM WHAT HAS BEEN WRITTEN OF MENDELL'S
WORK IN CHAPTER 2. HE CONTENDS THAT THE LEUCOCYTE-
FORMING TISSUE, WHILE RESPONDING TO THE STIMULI OF
INFECTION, MAY HAVE ITS FUNCTION UPSET IN SUCH A

WAY AS TO RESULT IN THE FORMATION OF STAB-NUCLEAR
NEUTROPHILS, AND/OR DEGENERATIVE CYTOPLASMIC cQAuGEs.
HE REGARDS THESE TWO REACTIONS AS BEING INDEPENDENT

OF EACH OTHER, SOMETIMES ONE, SOMETIMES THE OTHER,
AFFORDING MOST INFORMATION REGARDING THE SEVERITY OF
THE INFECTION. THE AUTHOR BELIEVES THAT THIS VIEW

IS NEARLY, BUT NOT QUITE, CORRECT. HE REGARDS THE
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STAB CELL FORMATION AS BEING A RESULT OF DIRECT TOXIC
ACTION ON THE MARROW, WHILE THE CYTOPLASMIC CHANGES

ARE INDICATIVE OF DAMAGE TO THE NEUTROPHILS SUSTAINED
WHILE IN CIRCULATION, THIS VIEW IS CONVENIENT, NOT
MERELY BECAUSE OF THE PRESENT PROBLEM, BUT BECAUSE IT
EXPLAINS THE VARYING RELATIONSHIP WHICH THE STAB CELLS
BEAR TO THE DEGENERATIVE POLYMORPH FORMS IN DIFFERENT
INFECTIONS AND EVEN IN THE SAME INFECTION AT OIFFERENT
TIMES. THEIR ABSENCE, THEN, IN BURN SHOCK IS A STRONG
ARGUMENT AGAINST ITS BEING CAUSED BY INFECTION, AND
FURTHER INEVITABLY LEADS ONE TO SEEK A CAUSE OTHER THAN
BACTERIAL TOXAEMIA FOR THE HIGH STAB~NUCLEAR CELL COUNT
WHICH OBTAINS IN THESE CASES. (Vioe Fies. 4 & 5.)

LYMPHOCYTES. THE PRELIMINARY LYMPHOPENIA 1S INTERESTING,

ALTHOUGH INEXPLICABLE. |T DOES NOT APPEAR TO BE PECULIAR
TO THERMAL TRAUMA, SINCE IT HAS BEEN OBSERVED BY A
NUMBER OF INVESTIGATORS ( E.G. STEVENSON ) IN PATIENTS
SUFFERING FROM TRAUMA TO MUSCLE, AND IN MULTIPLE
FRACTURES, |T HAS BEEN RECOGNISED ALSO TO OCCUR IN
RATS AFTER VARIOUS TYPES OF TRAUMA, INCLUDING BURNS
(CRUICKSHANKS), AND FURTHER TO OCCUR AT APPROXIMATELY
THE SAME TIME AFTER INJURY AS THE AUTHOR OBSERVED IT
TO DO IN BURNED HUMAN PATIENTS. |N THE SAME WAY, THE
GREATER LYMPHOGCYTOSIS FOUND IN BURNED CHILDREN CAN BE
ASSOCIATED WITH THE MASSIVE LYMPHOCYTOSIS OBSERVED IN

SOME CASES OF WHOOPING COUGH, STREPTOCOCCAL AND
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PNEUMOCOCCAL INFECTION, THESE FACTS DO NOT EXPLAIN
THE LYMPHOCYTOSIS, HOWEVER, AND GIVE NO INDICATION
OF 1TS SIGNIFICANCE. THERE 1S ABUNDANT EVIDENCE THAT
THE LYMPHOID TISSUE OF YOUNG CHILDREN 1S MUCH MORE
ACTIVE AND MORE LABILE THAN IN THE CASE OF ADULTS,
(Kato T AL.) AND THAT A STIMULUS WHICH WOULD RESULT
IN A NEUTROPHILIA IN THE LATTER MAY EVOKE A LYMPHO-
CYTOSIS IN THE FORMER, IT Is UNNECESSARY THEREFORE,
TO ASSUME THAT THE STIMULUS 1S DIFFERENT IN ADULTSA
AND CHILOREN, BUT MERELY THAT THE RESPONSE IS PARTLY
DETERMINED BY THE OIFFERENT ACTIVITY OF THE LYMPHOID
TISSUE AT DIFFERENT AGES.

EoSINOPHILS. THE CONSTANT PRESENCE OF THESE CELLS

DURING THE PROGRESS OF BURN SHOCK, 1S STRONG EVIDENCE
AGAINST ITS BEING DUE TO AN INFECTION OR EVEN THAT
THERE 1S A CO-EXISTENT INFECTION. THESE CELLS ALMOST
INVARIABLY DISAPPEAR DURING THE ACUTE STAGE OF A
SEPTIC PROCESS, AND THEI!R RETURN TO THE PERIPHERAL
BLOOD IS REGARDED AS AN EARLY SIGN OF CONVALESCENCE.

MONOCYTES. WHILE THE PHYSIOLOGY OF THE MONOCYTE IS

NOT UNDERSTOOD, OBSERVATIONS OF ITS REACTIONS TO
SEPTIC PROCESSES HAVE CAUSED IT TO BE REGARDED IN
THE SAME LIGHT AS THE EOSINOPHIL POLYMORPH. ITs
PRESENCE THROUGHOUT THE STATE OF SHOCK IS, THEREFORE,
EVIDENCE AGAINST Aﬁ INFECTION.

‘IT MAY NOW BE STATED THAT THE EVIDENCE AGAINST AN

ACUTE INFECTION IS AS FOLLOWS:-
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I« ABSENCE OF DEGENERATIVE CYTOPLASMIC CHANGES.

2. PRESENCE OF EOSINOPHILS.,

3. PRESENCE OF MONOCYTES.

THE EVIDENCE AGAINST THE THEORY THAT THE LEUGCO~-
CYTOSIS IS THE RESULT OF A PERIPHERAL DISTRIBUTION OF
THE BODY'S LEUCOCYTES IS SIMPLY - THE NATURE OF THE
LEUCOCYTOSIS WITH ITS HIGH PROPORTION OF STAB=NUCLEAR
CELLS., THE SAME EVIDENCE 1S QUITE AGAINST THE ARGU~-
MENT THAT THE LEUCOCYTOSIS IS THE RESULT OF HAEMO-
CONCENTRATION., |IN FAVOUR OF THE EXISTENCE OF A
CIRCULATING TOXIN, THESE POINTS MAY BE OFFERED:-

l. EVIDENCE OF DYSLEUCOCYTOPOIESIS (THE
PRODUCTION OF LARGE NUMBERS OF STAB-NUCLEAR NEUTROPHILS).
2. THE CLOSE ASSOCIATION BETWEEN THE
NUMBER OF CIRCULATING STAB CELLS AND THE PROGRESS OF
THE STATE OF BURN SHOCK.

THE RESULTS OF THESE SERIAL BLOOD EXAMINATIONS
IN ONE HUNDRED AND FIFTY BURNED PATIENTS ARE INTERESTING,
NOT ONLY BECAUSE THEY AFFORD THE ONLY AVAILABLE
INFORMATION REGARDING THE CHANGES IN THE PERIPHERAL
LEUCOCYTES DURING THE STATE OF SHOCK, BUT ALSO FOR THE
FOLLOWING REASONS: -

. THEY INDICATE THE RAPIDITY WITH WHICH MYELO-
POIETIC TISSUE CAN RESPOND TO STIMULI OF ONE TYPE AT
LEAST.

2. THEY ILLUSTRATE THE DIFFERENCES BETWEEN SUCH A
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RESPONSE AND THAT DUE TO LOCAL OR GENERALISED SEPSIS,
AND THUS =

3. THEY CONSTITUTE NEW EVIDENCE AGAINST THE
BACTER1AL THEORY OF ORIGIN OF BURN SHOCK.

4, SuCH OBSERVATIONS MAY OFFER A REASONABLY
ACCURATE METER FOR THE DEGREE OF SHOCK PRESENT IN ANY
CASE.

5. THEY OFFER NEW PRESUMPTIVE EVIDENCE, THAT THIS
FORM OF SHOCK IS PRESENT, IN SOME DEGREE, THIRTY MINUTES
AFTER INJURY, AND THAT THE SAME MECHANISM MAY BE AT
WORK FROM THE VERY MOMENT AT WHICH THE INJURY OCCURS.

6. THEY DEMONSTRATE THAT, WHETHER OR NOT THEY
BE CAUSATI{VE, FACTORS OTHER THAN LOSS OF FLUID AND
HAEMOCONCENTRATION PLAY A PART IN THE MEGAANlSM OF
BURN SHOCK.

7. THEY CONSTITUTE, IN THE AUTHOR'S OPINION,

NEW EVIDENCE IN FAVOUR OF THE TOXIC THEORY OF THE
AETIOLOGY OF SHOCK, ASSOCIATED WITH THERMAL TRAUMA.

8. THEY SHOW THAT THE MARROW MAY BE SO INFLUENCED

AS TO PRODUCE STAB CELLS IN LARGE NUMBERS WITHOUT ITS

PRODUCTIVE CAPACITY BEING DEPRESSED.
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PART TwO.



A%e ¢l patient.. 3 1 4 . Case M. A
5cx oP pntjent..

Nature of injui «e3...Burns_of lags.

Distribution as shown on ohsrt?*ovarlaaf.

How sm3tomed Hot wax soilled out of vat at “hloh patient

was woiking*

Condition, on odmission .20 win. Talkative. Terap. 98.4 Piilee_96 _

HAtMA TOLOC 1CAI FINDINGS

4 cB $2 36 40 44> 48

Hours &ficjr___ burrxijAC)__
Dtai L<wcocytes Metohr\ye*otyles___. _- Lyrr..pKecytss”

MtnvxytesJ
|[>lyrnorphs - __. _a™ _ Stob INmck:ars:t: ~ Toxic Granulocytes_



Case No. 1

TREATMENT

Tannic Acid,



Aiffc of j-uVi >nt. 8 . .years Cast N<
5ex o f patient.,*8male

Nature of injk.n ‘6:,. .Burns of lower limbs, abdomen, ail'd buttocks.

JDietrlbuticin as shown on ohaH overleaf

\I™>w  Swstoined D2ess oaufbt_fire.

Condition on .. . v o. .Cri®_dJitfullv. _ UtUe Paln._ _tow®w«_

aueetlona intelligently» Temp» 98

— Pulse 12Q_
FAt MATOLOCICAI FIIMDIMGS
65
A
© 55
0 /1,6
" 25
15
o 10
u
9§ s
2 4 '6 8 K 12 16 20 24 M 52 36 46 4> A
How IFO(lcr
;fcai Lffucocyt€A>Trrrrrii M&tohrtye>oty _—— *_ Lyrrphx-ytc'r. =

28 Mor-.oc ytc*>)
Vlyrnorphs Stob NaC<cars ."srzrr"™- lox|. Gren»*iocytr;s .



Case No. 2
TREATMENT
Gentian Violet

Brilliant Green
Silver Nitrate



A9e of patient ...6_vear§ Cose Mo, 2 -—wemmms )
Sox of pcxfjent.._female.

Nature of injui»e' .Soaid of neok”jmd-oheet.

- Diatrlbu.ti.cn_afiLshown,c.n chart _pverleaf

How sustained Overturned a pan of bolling water.

Condition on odnnAsion _.gainful,_orled fitfully* Temiu 97/

Pulse, weak and raold.

HAEM/ATOLOGICAI FINiDi IMGS
‘g
“0
(0]
<
>*
o
Hi
(wt
_
8 to 12 to 20 24 2B 22 36 40 44 48
Hour § QJ ic r buKIM ntj

ytai Lfiucocyte Tt-. Mrrtoh”v/cdocytfeS. _Lymphocytes')

b Mov-.ocytcsj

Aymorphs tOG JdiAC)<r\r:s io/K. Ajrof'uiocylfes



Aje of putient.A® «>ntk» wd. A

5¢cx of patient.'""m*1?-

N atiif « of ir\i#tnie Soald headland *best

Distribution as shown on chart overleaf.

\Igw SuStamed Overturned qup of bot_tea.

Condition orv admission— /lpparjantly__na_.paln*_Patlent-ouiet—

__ _T®mp. _99JB Pulse very rapid,

FAi MATOLOCICAI f IhDINGS
65
Kl
o M
)
" 45
7~ 45
£ 25
15
'G
8 10
y
S s
A R to 12 16 7?20 24 23 32 36 4Cc 44 48
Hours oJU;r bufiMKCj
al Lc-ococ Metofvsye*o ¢ y U _-_ Lymphocytes #

15 Mowac y10 Sj
Aymorphs Stob Naci<c <\"5,1". r." iox»c Granulocytes.



Case No.A

TREATMENT

Gentian Violet
Brilliant Green
Silver Nitrate



A9e of Pavint .17 Tea™®* Case Mo. -—

Scx of pcl\tent..Mala

Nature of ir\iui ie;; Burns of upper limbs.

Distribution as shoira. on chart overleaf.

Hpw -SMStoined _Falld n!? ALro

Condition on Odrni«ion.... 1" ri?sd>d nfJAI_FALt_?20l dL.Tim** OL‘I

Piilaa. 93- — _ _  — — — _ — _
HAtMA TOLOG 1CA I FINDINGS

)
X>
o 10
u

C\((_cf b u rflitAQ

?tai  L<?ucoc MtvtomyAlopy_. ... Lymphocytes! ___

(S |Vloviocyi o Sj
Aymorphs Slob Nuckars ToxicGranulocytes




Case No. B

Tannic Acid



A,j: or patient.. - xi- years -m
5ex af pat'€nt..... Female.

Nature of (nju, .er,.. ®u™S8 cf oh#8t and » **"*«
ILisSributlon_jL8 Bhp wn on chart o TOrleaf.

Ilk>w sustained Clothing oaught fire*

Condition on odirnV ion. _Crted_oeoft*lcnUly._

ShiX®finerTemr>._98 _Eulge 126 _

HAEMATOLOCICAI FINDINGS
"0
3
<
l 2%
i ‘ex.
I
6 s uJ 12 16 20 21 S 02 36 "6 4a 46
after i.'uri'Mmt'Q
iial Leucocyte Sr-rr-rr-TTT MetomyedJoey -v_ Ly»-.;p6oc ytes m-_ i—

?J Mowoc. ytcz)
>Jymorphs” . . Slob Naciears Toxic Granulocytes,, ,,



G£se Nb.6
TREATMENT

Tannic Acid



Age of puij-nt....12.v8f!e™*. Cost
Sex of" patient Wal*........

Nature of i>\juii e Bums of thighs, abdomen and chest.

— bistributioin as shown on chart__ov&r/*af_.

.. s Clothes oauecht fire.
Mow SMStomed

Condition on admission -- -Pa if,f5 o_ H?2*_ Tl mp_1| 7*J? A

|-TAEMATOLOGICAL FI'ImO ING:
65 ......

|<5
L« 45

25 !

A5 - -iSJ

© SO ¥
—
o

A > g ‘0 12 16 24 28 52 36 40 44
Hours gficr bus, . \uq

|tol Lfivoocytes, r-r— T-f:. Metahvyelocy Lymphocytes!
b IVItMsocytCiSJ

>|Iroor phs A-rArrtrrTAr'.- - Stab Nucif ar‘§ “wN'r. Toxic Granulocytes

No— -~ .

i8! 110 -



Case No.7
TREATMENT

Tannic ACid



A9e of C-ast Mo.
jbJex aP patent. Female

Nature of ir\ini ier*Burns of_lower limbs, abdomen and chest.

- -Platributlon _as_shown cn_cha£t overleaf..

Bed clothes oaufcht fire.

How sustom”*d ,
Corvchtior* orv admission . painfule_n!lI5SnMf°A3 L
Temp* 98.8 Thole 110
MAEMATO LO C1CAI FINMDINCS

<

>

C;

U
|

Hour s CxiU:r burrsirxq

*tot Lc>ucocyte sj— — — * Metohryaiotylt-r.. . Lymphocytesl

2> Mowoe yte Sj
>lyrnorpKs *# _ . . =m- Stob Nuc><:ars “Arrrr-rrr ToxicGranulocytes_, _



Cage No «8
TREATMENT

Tannic Acid



Ag oY x»?alj nt.£ v.ears

Sex. of pat; 16rvt..

Nature of uajui ‘es.*» ®® of obest *d left arm,

J)ietjribution as shown on chart overleaf. _

How susfc%ir*«i Bedjjiethes oausht fire.

CorvchtlOr\ or\ oofn<ssion Inlurles painfule_ Cried oo$tinuous1y

Thirsty. Temp. 97! Pulse 120

HAEM KD |0 CICAL FINO INC S

"0
y
>*
o
R
v
8 to Mc 16 7?0 I'i 28 < 36 40 /A
hb»lAl S (J ter our »i»Ci
Metamyelocytes™..... Lymphocytes')

to! Leucocyte
fji [VItn\O0 ytcs)

Xymorphs . _._ . _e= Slob Nucte ars ..-rrrr** Toxic Grom.Oocytes



Case No,9

Gentian Violet
Brilliant Green

Silver Nitrate



flge of A si rt T? years Case W . 10.°

female
Sex of pcuic-nt

Nature of mjui >6;. .Rums of abdomen aji*lcwer~1JUnbs*

__nis*ribut_lon_as_.8hD.wn..ca. abaft XLvarleaf

Bed clothes caught fire.

M o w sustained
Condition on c\(hnb*ton . ATti,1ufies painful® J f fullj
Thirsty. Temp. 100 Pulse 140
MAtMATOLOCICAI iIMDIfMCS
6
i IJ
“0
>*
o 10
u
tot Le«¢cocyte6 - Mctorvilocyles _ _.-. » Lythpicacytesl <

b Minsocytcsj
dyrnorphs ,, _ M Stob Nucieorsrrrrr?. Toxic Granulocytes



Oase flo. 1Q

Tannic Acid



Age of patient..7 Cast Mo. A

Mai 6*
I

Sex of" patient.

Natat*€ of ir\j*i ie. Bums of lower limbs.

distribution as shown on chart overleaf.

Bed clothes caught fire.

fle)w '5u 3t usrved .
r . r , ® Inluries painful. Cried fitfullv. Thirstv.
Condition on admission _ _
_ _Temp._99.j2 Pulse 100 _ _
HAt WXTOL.OC It Al F HVD! M G t
o
;g J
4 5
.4
25
1
P y
01 10 Iz S i
a 5 11 T J
"""" —— ,,J o~ 1 , 2 A T . 0 - |
4 6 8 to 12 16 20 24 2% 32 36 40 44 48
Hours 0J »0 buKf\H\9
tai Leucocyte MtvtoOAv/esocy _. m— LyrapKocytes\

& (VIcHVXytesj
lyrAovphS4.r _. _TT 51o0b Nac\g<drs mrrymrfr ~oxk Grornjriocytes



Oase_lo.ll

*TREATMENT

Gentian Violet
Brilliant Green
Silver Nitrate



AQe of iessi nt .. 7.years- Case Nol12

5cx OP pet‘0o.t., F®male

Nature of inmji 10;,. _ Soald of lower liiribs. Distribution as shown

on oJbart overleaf.

VI-'w smstamed Upset pan of boiling water.

CoaditloA or\ c\dtvv-y/ton OrledjJontinuously® _Apparentd:y_sufCe?ng

jpain. Temp. 98 Pulse_rapi4_and weak.

HAtMA.TOLOCICAL FINDING:
1%
*9
5
<
1
>*
O 10
gl
i - X< to v 24 B 36 40 4A
Hour: ut (c
bat Loacc>cyle 0 tum Mtrtomyelocy _-r r. _ VLy»viphocytc i

b Wot ocytesS;
lymorphs _or Slob Nacioers Toxic Groni.iiocytes



flaae No. 12

Gentian Violet
B rilliant Green
Silver Nitrate



flge of pqtieot...* .7®**?! Case No.

5cx qf patent.. *"a’®#

Nature of imui >e*...Bums of face, nock and ohest._

Dtetxibuticjn as shown on charts overleaf.”*

[i')vw -~Astained fell on hearth durinsr epileptic seizure*

CorvcMioev ofN odmrssion ®°.? ~n

state. Thirsty. _Temp, _98.j8* Pulse” 78"

HAEMATOLOCICAL fIHOINC 2

tifl 55
*Cl
o*
U1
ol 10
Si!
i
S to 12 =6 20 24 23 32 36 40 44 48
Hours qf [cr 5uriM »ACj
bol Lc-ococ Metoh'H/Gr»locyr*r. _ LynipKoc ytss|

b (VicmoCytCiSJ

\ymorphs 510b Naciatvrs. . r-m kK>CGranulocytes



Case wb» 1ft
TREATMENT

Tannic Acid



A9e of i';t»nt. .. 14 . years ..

Scx oP pat»rvt. .. Female

Nature ofi\jur‘6:>So.ald of .lowar. limbs and lower abdomen.

D istribution, as shown onohart o«erleal.

19w  :>Msta»ntd Slipped into bath of hot staroh.

CorvditioA GA odr-A.i*sion . Supperingjpain »,Abswered_questions_ _

_intelligenULys Tamp?lQQ -Pulas 116

HAtMATOLOCICAL IIML.:(NG
r
o
“0
c
25 S
14 15
X
scj 10
yi
pi!
6 a to 12 <5 20 24 28 32 36 40 44
Hcur: (J (c t.urAn'Ci
;ai LeucocyteS .-rrrrrr. MetOhr*yelocy _r _v._ Lyr.;phocyteS ]

fji (Vloaocyte i

Case No.

14—



Casa No, 14.
TFFATMFWT

Tannio Acid



A9%e of pQtlent... 6 _yearn Case Wo

Sex of pcl\t*ent...

Nature of irxjMi »65. AH3?® i1*® A

fiyvw swstarn&d .

Condition orv odmi'saon

—niet_rlbiat_ion_as.jshown on chart everle&f

into_hath of hot water

Injuries painful. Cried fitfully.

Temp. 98.8 Pulse 106

1At MATOLOCICAI f NOINGS

to
|p| 10

b,

hi Leucocytes

yrocrpL.o #

Metornyeiocy tfcSrr:ro _ Lymphocytes'!
tS {VlorroCy 10 SJ
Stob Nuc>(c\rs*w ws™- Toxic Granulocytes____



Case Wo * 15

Gentian Viclet

B rilliant Green
Silver Nitrate



AijS Of puV) :|»t .. 11 years Cose pWo. -16

Sex of pcltrer>t Female

Nature of ir\jui ie: Sqald of ohest and upper limbs. Distribution

as jBhawn._on phart jpverleaf?.

11 >w -sw’to'nfed Upset kettle of boiling water.

Corvdit!o.\ oA cuJr.vM ton __Appa_rently .suffering pain* _ Oried _fitfully

_ Jjremn. 100_ Pulse_120_

HAtM/ITOLOCICAL IIMUUMG';
N
1 af i
HolAC * d{yer rui'nu'f,!
oi Leucocyte” M(rtcAhr\y£?ioc,y tfeSj] r Lyrophoc \

A jVlogocyto )
ymorphs # Stob NucC>P *'m mm ioxK Gre.ion*»0?: vtp'; . _



da.gg Wo. 16

TTraATMTSIjH1
Tannic Acid



| P\ge off puUmt...10

Cose Mo [|-7---

1Sox of patiorvf.. Mala

Nature Of mini \&: Extensive "burn* of cheat, abdomen* upper and lower

_JLtmhjB._ Elstribution asjshcwn on chart overleaf

fHYW  >mrtoiP . Eell on. hot slag.
Condition on ocjf.vrton Afi®rine_pal n’_ N4 ? Mu?IT!
-Tjamiu. 100. _ Pulse 130 _ _ _ — _ _
AL MATO1.0CICAI f IMDING
(-
1i > >
uD j
£
g <a
r\ H 1
f_ V) 1
25 e T |
/
0. L | 1
. I i2 L \
0 _ |
" g 1
. j
J 5 i
a—AWWNI = . H : j
4 r> 3 to 12 16 20 24 28 3r 40 4A 40
h il!\v C\MMcr ""'uc»\i<Ci
@i LcCucccyte 4.T Mr-tohA/etoc.y __ _ LyrtpO.oc yt<; »

Os jVkmory t o -
ymorphs v o_. Mob Nuci® ars A ioxic &



Case He*

Centlan violet
Brilliant Creen
Silver Bitrate



Are of' nt.-.9. W |

5cx of patxr>t..7emal?.

Nature of 1Piui »e. §qald of chest and abdomen

Diet ributlon,as, shown on chart overleaf

Sntto'n&d Upset_pcit of _sonp. _

Condition or\ cuJ.v-i*on .Hqg.pain. Cried fitfully _T®«»P _99.

_Eul»e 130 _ — — — — — — —

HA (MATOLOCICAL f M»01MC.S

X Wy
L
45 "
y | ]
25 i
'.5 T~ -
: / i
(vt I
— i,'"" 8 - ® = 1 -z2224
6 8 10 12 16 20 24 28 02 36 40 4/>
H '"'I\V 8 C\lI(Cr L1t VA0 (t

o i LPUCOCyt£5..rr M tvio *viy 2tocy 1.ts _ Lytv: oboe yXo 3

Ci Mai>ocytC> 1
lymorphs _  ___ 510 b INiac)€c\c5 ioxK. bs QVHOGVIG'

N e e—

o a



Gentian Violet
Brilliant Green
Silver Nitrate



r \\ 19
AS$e of pail :n t-——— 11 years . ast -

SoX Of.."pC\W0C ... Male

Natureof ir\jui »ea, Spald of faoa, ©hast and aibdoman

_Distribution _asjahown on ohart ovarlesLf

Mow Astained Q?erturflad PQ*» of bolllne watar
Condition on clc.hnrs*'ion . Admitsad tan hnura aftax injury® _ Shilrarlng?
__No pain. J’'emiL. 9z2*6~_ JPulta 120, .
Ha sMATOLO «ICAL FINDIN Gi
j
v o1
X
V'
o1 10
Li!
il
!
< 10 12 v -
H 1AV |; oflcr run'Mi'oO
oi LoocoCytes Mcrto?v/olocyl;0SuyTTZTTTZ. Lyi.".phO, Yytes

£5 |[Mof-.ocy ff >j
yrnorphs _ :-r;:'T?s 510b INuc\ <\t5_." u - Tox¥ (rom»™ :xyte,



Case Wb 19

TREATMENT

Tannic Aoid



Mcje of i *nt.. .11 .years

5¢c x of' oatiOr'vt. Female

Nature of mjui \e*.._.Buras of abdomen, ohest and back.

~ -DlIstxibntion as shoim.on chart overleaf*.

How tuir>6<gj . _ Hress caught fire.

JOrid111ei\ ()a C\(jro« cion . Apparently, eufleriw?_pain._ Jl!ry.ing_fitfuUy

-T.mp* 9Q.6- -BuXa*. 14D _ _ = -

18 tMATOLOCICAI FIMUINGS
—
e U ]
D
c
s;! 5 fJ|
S
V) [
1
25 i i
4 1
15 LN ]
] 10 LT |
r 1 !
£ i
| — T 1
=" | k UK sifig—rjML-, jgsael >
' rro@ 10 1 i3 ¢ 24 B 32 3> 4 A 4
Hoii Vi C\Gcr ftjl’l’\i'VG
Ui Leucocytes. ...... Mtvtohf'.y&loCy __ Lyrophoc yXeJ, ;

£5 Mo\-Cy 10 1
Imorphs Stob Nucif ars . ioxu. GroruOocytes



Case Nc. 20

THfFATWEWT

Tannic Acid



A 9e off javijnt... 9. yearn Case Me. - ?i

Scx qP pat16rvt... .M8&Xe

Nature uf irliui ‘63. JQcjbfnsITf bunas of lower liabs, abdomen, and back

- Distribution-as-shown on-ohart overleaf. - -
smsturned Jgight shirt 0Oaught fire
Condition oa c»cirv>lesion _T *itjrjinu*siji*er_Injury._ Apparently

- suffering pain-*- ..., .-.#8.0— Pulse. 110

HAELEMATOLOCICAI FIMOINGE
65 T
1e I
. 1. _J_. L
\é y Y .1 |
0 . j
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, g to 122 10 20 24 28* M 36 40 44 ==
H’ «r al tGr ft
al LeucocyteG e Me-tcAhf}-—IyeIotx . Ly.re(.:hoc_ 7.

£5 |Vlor.oryfCS m

yraoyphs. Ob' iNacitors - j#l;c G@ rom' IRv 4.~



Cage Wo. 51
TREATMENT

Gentian Violet
Brilliant Green
Silver Nitrate



P\ge of |js)gii0ot __9.VSarji, _ . Cast Mo 22

Sox of PpPc\t€nt... Aemalf*

Natarf of if\jui\%, Burns of chestyandJhands”
distribution as shewn on chart overleaf.

SMAtoined Clothlhg caught fire.

ConcMior* or\ odm.i55»on Inii*”*s jjainful® Cried continuously*
THUD. 99 Pulse 120

HAfMATO0 1.0 C1CAI FINDINGS

1

u

(o}

Hours$S of (

[ai Leucocyte Mc?tomyslooyU* --r =:. r LymphocyteS!
b MoivxytesdJ

yraorphs *-rrrr . _:__ Slob Nac*t ars . Toxic Gronutocyte$

jfdfl

sH



Case No> 22

TREATMENT

Gentian wviolet
Brilliant Green
Silver Nitrate



A 9e of patient _12 years. CArse Mo

Sex of' patient. . Wale*

Natur<€ of injui>e*,. .puma,of .atoJcuen?aiid _ph.eat* .

D ietrlbutlcjx as shown Qyej-leaf.

LW stained fireworks exploded in pocket.

, r i _ Not painful. Shivering. Cried fitfully
Londmonv or\ odryvssion _ _

_.Temp._97*7 £ul8e,10!L

1MAEM/ATo .OCIC AL FINi-iNGS

1

v

5

<

V»

X

o1 10

Uj

4

J

Cficr _ burning _

Aoi Lc-Acocyte IN/Ifrtohr*yelocy tes _zrrrrr Lyraphocytes * _

h IMonoc yto S
flymorphs” Slob INuclears —~r- ToxicGranulocytes _




TREATMENT

Caeejtoi?2

Tannic Acid



A-E or patient ... 3.2 yearp.. Cosfc No. --2417

+![\ *
%.x of pc\trent... _I.-'E'rn.ale.

N<vtut*€ of m i*!1 ie* Burns of lower limbs and buttcofce*

pistributicn as shown on chart overleaf.

Mow/ sustained Clothingfire.

Condition, OA admission __ Tn1ur?® 8_ A nlul_I Grie d fitfu lly

Temp._IOCL Pulse -110—

j1Ai MATo LOCICAL FIWO INGS
65
f_t/
r=
? *»5
. 15
5 25
10
6
a
_J 5
2 4 6 S to 12 *6 1?20 24 2B 36 4C
Hours fto Cr____ buK!I?JA9
?tal LeucocyteS'—rrr-rr, Mcrto'hYyeioCyUs - Lyrophocy'tssl__

h |Mor%ocytesj

>ly rflorpKs # i Stob INuc»€ c\rs .r*- ..""i.1m k>xx Granulocytes _



Haae ffoe 24

Tannio Aoid



AMC or pai:i;r>t. 40 .V care. Cose No 25-—

5¢x oP pc\learO Female

Nature of ir\jui ‘C; Burn of chest and abdomen*

Distribution as shown on chart bverleaf.

N> 5SnBtenned Overturned pan.of.hot fat.
Condition OA odnv®®on..*?2 ?2 A~ 84 1n _ TAIrf vl
Pul8S 9® _
HAEMATOLOCICALI FINDING':
!}

i) J
r>
5>
<

>c

<J

1
o
o] 10
=
H

Hedr oiU burw»*Q

ial  Loucocytes.-TTrrrr: M&tftfivy&iocy

Lymphocytes \

is (Vknlocyto>)



Case Wo. 25

TREATMENT Tannio 2Aoid



*6
\q e of Pall;>nt 19 .y<G?S< ase rwo. °

)ex of' pc\t>érvt... FemaTe. *

Mature of injut ‘63, Burns,of.face and upger limbs. ... ..
Distribution as shown on chart overleaf.

i->w  sustoirved Fey into fire (taring epyep”?i®

:orvci.tioA OA admission 54 1in-E°?2!_1?2iLepl 1i

_t®I5P*«9®i4 Pul88 94. — —

HAtMATOLOC ICAI FIIMDIIMCS
55
1
° 10
31
ol
Ji
wawiivi nr 1|ni\1 nr»T.m\IJ'nun -mi r ax—fjjTx: ;,—mmaaeggwij «w r  gStS garailWBNt y—r  jATt) -
6 § to 12 to 20 24 28 32 36 40 44 48
Hours &Acjr b uK(MtAS
ol LMucocytes—s?rMetohrxys lo ty _ Lymphocytes! _

£5 Mouocytesi
yroot'phs -y Stob Nucicars rrrrr-~ Toxic GorulxyteS



Case No. 26

TREATMENT

Tannic Acid



pKge of putint.._3S_years. Case Mo
Scx oP Ppvtcecrvt Female.

Nature of irli<nt <e;, Scale of right hand, abdomen and right thigh.

Distribution as shown on chart overleaf.

\hw sustained Overturned pot of soup.

Condition or\ odrvvVdon . Jto. pain. Answered questions Intelligently.,

_ terap”9fi*rt —Pulae 100 _. — — — — — — -

HAEM/11T0LO CtCAI FINOINGS
&
5
<
1
5§ 10
u
o
-J
Hours after

M LevCOCyte SrrA-rr-rr-.. Mctam/cdoCy tfcS—-r-r*r LympKocytSSI
h Monocytesj

lyfOQKpKg Slob INuciears rr.r" ;-. Toxic Granulocytes



Case Nc» 27

Tannio AOid



Age of opatient jp* 7_e?rB* Cose Mo. 4
Sox oP pcl\trerit.. ...

Nature of ir\piiie'...Burns of neok and shoulders.

Distribution as shown on ohart overleaf.

Fell into fire during syncopal attack.

e

H
ow sustained

Condition on odrntssion ._No pain. *Answered quest

-Temp. 38*3. Pulse_10&_

t1MAtM ATQLQCICAI FIH DING 6

fcb

v 55

TO

)
° 45

25

o 10

2 4 6 g 10 12 16 20 24 28 32 36 40 44
Hours afUr burning

p i Loucocytes.m., Mtvtonrhy gtot y tfcsr® rr— Lymphocytes 1 »
5 MtnsOCytesJ
elyroorphs it A St6b INucitars ,fi1 iomc Granulocytes,



case no* 28

TREATMENT
Tannio ACId



A9e of pavi;r't...3? Y Case Mo

Scx of pclteci’t.,... Female-

Natuy<£€ of ir\j«Hl >e>. Burne cfjams, handsjand_ohest
_JDietribution sis shown on chart overleaf.

How sustained F®11 in fire while under the Influence of aloohol

Condition on admission __No _paln._ Talkatlve? _Stilljunder the

~ -influence-of -alco-hol*- Temp”- 92-»9 _ Buies. 96

HAEMATOLOCICAI INDINGS
0
<
™
'tat | <?acocyte s - Mevtahayetoeytes _ _ LymepKoc ytesl _

h MovsocytesdJ

iymorphs # Stob INacie c\r s j?-.--. Toxic Granulocytes



Cage wo. 29

TREATMENT '
Tannic Add



of potieot. ... 17-years. . Cose
Scx oP padte6nt....... r6male °

Notur& of injut »e,. Burns_cf lowerJ.imb£ and buttocks.

pijjt ribution as shown on chart overleaf.

Hew -sustained Nifi&t jiress caught fire.

Condition or. Qchvwss»n No paine_ S I ii v ¢ TAkative_ .

JTemp. -97.-6. PulseJ90 _ — — — -

IN11 (MG':

n

r>

o

>*

Q 10

-1

£

Hal t,<Mcocyfe s.~- Metarrsyelocy tfee _ _ sLyrophocytstesl

5 Mo woe Vtcsj
HymorpKs A __Stob INacifears .T L Toxic Granulocytes

No. -59--*



Oaee ye > 30

Tannic Acid



11

Case Mo

3 r -A .+ Female
ox or paufcrw... ...

Nature of ir\i».u ‘ JEJpald of lower limbs, buttocks and abdomen*

_ Diatributlon*as®*shown on.chart overleaf«

Hvw sustained------------ Slipped JLnto_batb of hot_elardb._

Condition on NO pain. _ Vary thir e t _ Answero®*qnoBtiona

intelligentlyj* Temp.__1Q£>*2_ Pulse_9JL _

HAEMATOLOC\CAI FI MO INCC:
65 ".'
/ /
o Y
I - 0
65 / s,
/ /
yy r \
U J'_“ I
/
25 o+ = H
! ) :
15 L[S T i
X
— 1
f
ii 5 t~ =
2 4 o a to 12 .5 20 24 23 32 36 4 h
Hew:* _Gflcr j;99999w
tal Leucocytes -err-r-rrrr Metohr\y £loty tfc'S_“r : _ Lyrr;p6ec>cytf f . .

fe |VlorOCyto s)
ty fOOrphs Stob N iacidC\r5 MIT{"IIT. 10x.c Granulocytes..



Case 31

Tannio AQid



A9e of jut» ntm, .27 jr.ea.rf.. . Case No.

r - Female
Sox. or pCMjOm

Nature of ir\jui »e>_2urns of upper limbs.

— D istribution®””*.shown, on chart _overleaf

k>w sustained . _ F fll joyer radiator during epileptic seiaure

Corvciitlon or\ c»df vi on .Apparently, still In :poet-epilEptio,, state_.

-Temp*- 9842- Pulse—90— — — — — —

At MATOLOGICAL IMPING 5
t
| 5 :I
S 45
- V
25 : _
A ) — j
»5 I’----—>N
X
|4
Ipl 10 // 41‘__ n u J
yi 1
o2 _
“1
T - T — B ——ji
4 5 3 to 12 16 20 24 28 32 36 40 44 A
Hcur < af(er Burowc
tat Leucocyte s.rrrrr— r MfrtCh\'yeioCy r - Ly»V:phoCytc?

G Mo' ocytec f-
lyraorphs _ — . Stob Nacie ar*sj.rnTT. Toxic Granulocyte



Case yc» p2

TREAT¥CTT

Tannic A&id



Aje of ...16 vears.

Case M. -——,,

Scx oP PatEp't Female-

i ° e of ir\jui »»* Bums of back and upper limbs,

— distributions as shown on nbart-overleaf-

-M-totnPd Tell into fire during epileptic seizure.

OCrV:c-jon Apparently in post-epileptic state. Thirsty.

_ JlemiB. 58.8_ Bilse_.90,,

At MATOLO CICAI FINi;ING:

tai M (:t @xvay CiI'fOCy iPs



Case yro. 33

TREATMENT

Tannic Acid



A*e of puti.-jht. -32.Years._ Case M. ~3A_A

g r. . Female.
ex or pcxtjeot ...

Nature of n'\jui A3 Soald of abdomenand lower limbs.

Distribution ae shown on chart overleaf.

H7W %Smstained __Overturned pall of hot water*

CWltiorv i;r\ odrrvViOM AnW M*aUMtiCM _

_ijntellifKentlvTemp._99.L _PueeJL06

HAtMATOLOC 1CAL FINDINGS

V)
"
10 10
2 Z\
\0

A 6 8 12 iftb2 28 32
Ho »4t 3 at/ e r OUKIMt'O

P1 | <?ococytes.— — — (VletornyeiocyUs - Lymphocytes

| . £s Monocytes.)

y raoi*ph.«; *rmr*rr-r-'rN-— -  Stob INCECITS) 'm™ . ioxit Granulocytes

40



Case NO» 34

THtEATMFyfT

Tannio Aflid.



A9e o o0.ient... 22 years.

Case Mo ---
5cx

oP pc\tkbnt.._"elna*6*

Nature of n'Nj'ii >3_ Burns of_lower lI*bs.

Distributions as shown cn ohart overleaf

1ow 5Snstomod .

__ THallaojjosua_flre during: epileptic seizure

Condition orv adnrvssion __ 1% t>aln* Jfslt _9c 14

HAEMATOLO @Al

FINDING!
!

u

to
|
+n
>

SKSSaa «
Qf(cJ AbuKIMAC]
lal  Lpycocsitg

Mt;*t.or"'y*oc,ylfe® Ly'fopHucyts> 1

15 M awioce yto sj



TREATMENT

Tannic Add



Age of patient. .

Case

Sex oP pat'ent.. FeMal#*

Natmrf£ of iiM'ii ‘a.s, ,,Burns_cf lower J.imbEu

__Diet ribution_as shewn on chart overleaf

li-iw sMstomod . _

Condition orv o d m

HAEM KU LOICAI t{M. INC.'
11
%
5
.S
1 1k
1
>
00 10
=
5
M leococytes. MetomystocytesLymphocytes?
1s MevwoCyt0SJ
lyfAorph.s M - 5tob Nuc><c CxPSj*t'i rfI- toxic Cimm»>OAyte.'

Overturned pail of hot water.

i s s i o n

No

Ar,ewared Ou*8t_lon,

Tntelliprently. Temp. 96 Pulse 99.8

-36-



Case NO> 36

TREATMEUTT

Tannio APid



A*e of [>11s't..... 70.years . Cost No. — -
5cx oP Pc\teQrvt Female

X 1 * of HMmuUI »e;, .ljxtensiTe burns of lower limbs, abdomen, bank and

- cheat — 2D1stxitwtion asL shown on chart overleaf.
.» Sustained. _ Night dress caught JPlIre.
Condition ga owiivih*™>ion .j|0. pain.Talkatiwe. _ Temp. 100_ ~PalLee
__110*. weake_ _ — . —- =
HAt MATOLOCICAI f M H>MGS
s . T
55
v) $
k
ut
v} fp>
25y 1 L =
{
15 ’
V- i
R
10 -J
y .
\ t-r | |
5 ! P |
i !
zZ J - 1 1
V5 r; 3 to 12 16 20 24 28 $2 36 V-
Hour (J U r Oijifr\n'q
al leucocytes —r - j\/Ietoh'\yeIocyI;ch_ [yci:p®l=Cy “c

& |Vitn-ocvie >)
f rO0Orphs rrm™ Stob Nuci€ar5 j1” Toxic Grant *;,xytes



Caaa yo» 37

Tannic Acid



P\ge of -i"'t..40 Tears - - Cose Sk
Sex oP oat'Arvt.. Fsraal® .

C.d “P inmil ie: Extensiveburns of hands, forearms, chest and

-abdomen* —Distribution as shown.cn cbart_.oyerleaf.

z
H>w MAstomed *5*° *jre durln* epileptic seismra.

CorvditioA or\ ocita.r:-clor\ _ncl pain*. _Ans?*£>re& guestions__intelligently> _

jr®@®pe_99_ Pulse 130

)

HAtMATOLOC !CAI FINDINGS
65

25

M»4/ |

10



Case NO* 38

TREATMENT

Tannio Aoid



A9e of pu11;>nt..36 rears Cast No.59-
5cx of rjc\tecr't..Female

Nature of irgui lower limb«, abdomen and back

—D istritotition-as-shown on-chart orerleaf — -

M'-w 'Mrtoined Clothing oaujfht f1re.

Corvdition on >on _>.<toitted fort” irinufea__a««”?Injury. _ Ho

pain.— E«It_cold. —Talkative _tf»p*_99»CL

Pula? 2.0_ _ _ -
1At M/iTOLOGICAL FINDINGS
65 '
55 1 '
V) 1
25 —
/ v oA,
15 — ‘
//// y E _ 1 |
-le) 10 ~ — N, y* |
u 1
! ' v ? «
mJ 5 " XW I7 "t
y . 1"._a*k.
e IR
» 6 8 10 12 16 20 24 2£ 12 46 40 24 40
Hours aUcr humanct. __

Leucocytes, Mfvtcvnysloc"-rr". L.yrrapKocytSi> j



Case yoe 39

BEATIfEMT

Tannlo Add



A9e off patient... 36-v9”:ts.

r ’ c’ 4, i, M s .
Sex or patient.........

§g J- "te o f injui BumS

of arms and face.

Case Mo. AQ

Distributions as shown on chart overleaf.

How Sustain fed __ Petrol Fxplcsion.

Condition on odnrwssion F® It J?°?id#

- —Pulse _86_ — —

HAtM/ATOLOC ICA't
£ri

inirir"
9 A 10

Hours

FINDINGS
"
I A

12 16 20 24 28

tai Leucocyte5,m rrr- Mfrtomycdofey U.A- _

lyrnorphs = Stob

Nac>c\l'5. . :r

NQ pain. ~.®P2 57+ _

32 36 40 44- 48

LympKocytssl
b MoisocytesdJ
ioxic Granulocytes



Case NOo* 40

Tannio AQid



e of 1 "™t .66--vear«c dost No.

¥ale

Sex of pc\tr»6r>t --_

j'CC of irxn.n >63

How -sustained

Condition ors Cujtv aton jfo pain. Thirstv. Answered cp.iss'tioTis

Bums of lower limbs.

DIstLTibutlon as shown on_ohart overleaf.

Pvlamas oau*ht fire.

__Jntellisrentlv*. jremn. $B*(L Bulse 10d_

HAtMATOLOC 1CAL FINDINGS
su
g 10
-1
hi .
cr
oJ/lo f buKiMiAq

tol L eucocytes rrrr-r— Moto h\ Lymphocytes! _ _

b MtnvXyiesJ
l[ymorphs Stab Nucie ars Toxic Granulocytes

—_ ’



Case yro. 41

Tannic Acid



flge of .19 v«aXB . Case__No. --4 " -,
Sex of' pC\te6T't-.. ®
a.%. A of iniui 16: _JSujrnsof upper limbs, faoa, chest and abdomen
__j}iatrlbution_aB shown on ohart overleaf.
hw 5Mi-turned -Patrol explosion*
Cohd.tirx OA o d r M M i v n « M J " j jp*5>._ioo
HACMATOLOC 1CAt FINUINGC
65 r
j
r
-l
*5 ! i
VA "f llllllll . :
25 - S xaf I ’ L
r / ; . 1 1
/! \ .
F y \ |
¢t 10 ] -
u \
o ]
e 1 o o L 4
St O ] T pUaaiir )
t' 10 12 <6 20 2n 2fi ->2 36 46' '6
He itce a’i’t{ye r I'lLH’ f\ \<'Ci
'a* LeucDCy te syr—— rr-T"* McvtftO*yC*"OCy tfesSz-i-r-m Ly»v:peuX;ytc¥u
t> Mot-.ocytc $}
lytQOrpKr w—: - Stob NuCtars ._J loxiC Gaw.“on.;yfd..



Case NO» 4-2

TREATMENT
Tannic ACid



N
e ol |aifent... .36 vears C oSft M5 ---fl;----

Sex of patent.. Maid.

A’ of irniMi ie: Severe bums of upper liatos and ohest.

— Disiribution-aa-BhDim on ahart-overleaf.

vow Shstained Eetjco1 explosion.
Condition ‘bdr.-it-.on JE*5* 16N 8 wi 1% *«l?e
HAEMATOLOCICAL FINLIMCH"
1
\
1u
|c
yi
wi
after ('U KINI<'CI
pi Lc-.,icocytee."rr-".’-rT MrrtohA/elocy _r _-r*- Lyrepr*.o(ytce , _

tS jvtai-.ocvte :i <

jyrnot-pka»2 _ Stob NitC>eCvrs : .ToxicGrAnuiocyta';._




Case NoO* 43

TREATMENT
Tannio Aftid



Acj- °<6Q*1d1 — =50~yeare. Lase M '4-1--- _

bex of .. Male

Nature of inik M6 Bjixns.of face, ohest and upper limbs.

_list_ribution as shown on chart overlaaf.

Mow  -m3tom £ . Gas explosion.

Conditioa or\ c\df -on No pain. Answered guestionsJLntelligently.

Tenrp. 99 Pulse 90

HAtMATOLOCICAL FINDINGS
2

x

c 10

ui
m-« ~i» 2- — AN
8 to 12 16 20 24 CB 22 36 40
Oo*\r aftcC ourcn 0

M L<?uCOCy Metomyslotytfc SLyo:phocy (c o;w

h Mtn ..»cvf.p;;j

s/morph.- 51ob NiLCi6ar5.M,.rr. toxeCro'wl<y.y6 *_



Case yo» 44

Tannic Acid.



Ajje °I' patient.. .16 _yeajre«.. Case No - — »

5cx of' patient.. Male*...........

Nature of 1\l '€' A urns_°f upper andjteoe. _

distribution as shown on chart overleaf.

yw  sustained » Acetxlsns explosion.

Condition orv admission i n* eE«*questions

intelligently. Temp. _99*2 Aulse 90

HAEMATOLo CICAt flIIMDINCS
i
)i
1
10
£
>al Leucocytes*— Mtvtom/etoeyles__~_. _ Lymphocytes 1

23 Mo\\oC ytosj
Ayfaorphs 510b INaci a<\0S mj lodc Granulocytes  ——



Case NO * 45

TREATMENT
Tannic 2Aoidl



flge of patient... 33.ycam. c ose No.
sox of pofjent ..

'Nature of ir\]MM6 3 ?1L3B 0! handijind foreami®............

Pistributionjis shewn_cn chart overleafO _

mvi sustained-———m——m——————-- SxUngpiifciitt. child*e*bumliip:*lathes..

Corvditk>X on odnnbsiQn __ «PAng£}NJL _Qo_esticns___
Temp, 98.21 pulse 82

HAEM ATOLOG 1CAt f INDI (MGS
r...
I 1
f
R e ,”.J1
1 i
MY A e 22 A iz - -1
9 G g to 12 16 20 24 28 32 36 40 44 48
Hours of Ujr__ burning
Le“coe — Mcvtah'\/o«ocy tes_ _. ~ LympKocytes|

b [VWocytesj
iy*orphr 5tob Nucie tr»rs Toxic GiWocytes - - -



Case NO» 46

TREATMENT

Tannio Aoid



Age of puti.int...... 42 years, Cose

3cX of pOViC.T'l Mai#

Nature of mijui '6j>. .Bums of fao«, rifcht arm and cheste _

_ nisfcrifcutJlon_ae_shgwn on chart overleaf.

H,'w sustained _Pa? explosion.
CohditiciA or\ Culi. ion .F®.IB_welU_. ??
HAtMATOLOCICAI FINDINGS
J
10 -
i
i Leucocytes.~-rr-rr, Mtvtomysloty tes Lyieoh ,cvie:* |

b Moinocytc:J

yrnorphS r™  ~ ~ — | M ob NacK c*rs .. ioxic Graauioc vt'.-*.

AT.—,



Case no® 47

TREATMENT

Tannic Acid



/w of patient_ .44 .y«ate®* . Cose No —47?7—.

Sex of pcvt.'ent Male*

Nature of irliui >6.y. . _Scaide of shculders®”and chest,

j4_etribixfeioiL as shown an chartyoverliftaX,

\hw snstoineid JBollex.burst.

Cohditioi\ or\ adnnf55ion___ Talkative Thirety

Temp, 98 Pulse 384 _

HAtM/ITOUX'ICAI

LyrmphocyteS”
(Vloi*ocyt.GSj
lyroarpky ~ 7™ Stob Nuclt r5 r~>. ToxicGranulocytes



Case wo* 48

TREATMENT

Tannic Acid



e of patient. ., 26 vears * Case No.

5cx of potent Mal*\

m «...£ Of ,'njiti ie3 soaldl of head, back and shoulders.

TA2Aietribution as shown on chart overleaf.

BeHer burst

M<,»w  'SMstom fcd _ _

Condition orx admission.J n!fir® e.pai niull. OUMticM
In telligently A Fe& Qjpld*. -Jreap ._92J4
« -jpulas 83

I-JAILMA.TOLOC ICAI FIIMPING S

65

55

A O VS

I;

™

$5

e

25

10

¥ cocx =

2 A A § 10 1d 16 <cO 24 2B %
Hours after_____ buKfNitAQ__
Lc-.icccytg s mm i Mcztoh?”ycAocyIT:T: LyraphocytSS1
b |VItM\ocytesj
|y ¥ OrpKs A Stob Nucic- c\rs j T r y - Toxic Granulocytes,,



Oase wo. 49

TREATMENT

Tannio Aold



A-*e off patient ..37-vcuurs. Cost No

Sex of potfervt Mal® .\ .

s\Vb .tof imui‘6:. Scales ~f_ bjick ajidjB*ulderB.

ribution as shewn cn chart overleaf.

How sustained Bo11©r buret.

Condition orA admission . + nel ell 6

intelligentlv. Temp._98 Puls®_80_ _

HAEMATOLOCICAI

25

10

P! 5

Hours$s qftcr_

- MfrtotTrvyelocytfc

fyA (o) rp hS, i miirnim.i i 3tob Nu c>(:c\rs frr~. tdce Gr:am:le",ytes



case No» 50

Tannio Aoid



Age of patient.. 50.V «*»e | Cose Mo -?-

Sex of patient. Mal®

. ro., . Soalds of shoulder and rilsrht arm.
Natur** ar h\jui "t ...... ....... -

Distribution as shown on chart overleaf.

yw su*turned Boiler trurst.

Condition on odrniss.on . ?***e._ Answered aueaticnB Intej.lleentlv.

Temp. 9 8 . Pulse $2

HAj MATQLOGICAL (=1M;1 NC. S
10
oJ (cr
a* Leucocyte3 (M(+tOnhri y &»ot,y leS_-r:rr _ LympKoC ytes 1

Is Mothcytes]

jyrnorphs?'-T’rrrrr-rrrr-rr - Stob Nucit ars rrrrrrrr ioxic Granulocytes



case wo* 51

Tannic Add



Age of patient... 2.8 years* Cast MO -55...

Sex of' pc\t*cnt ,,ala'
Natuk€ of iiai»1 ie m. ,,Burns of b a o k _

» Hifctrtbutlcn_as_8hown on chart cverlaaf.
H,w sustained Jfell*onto hearth durinfc epileptic sj8izure._

Condition on cuinrussion No pain* Answorgd fluoatlong ifl*I1*I1ffgn’'tly

- ZBmn* 92 Buiml99- — — — — — — —

IAtMATO LOG 1CAt [IMIANC:
il y ?
; 1
et
«5
1
45 - i Ir ——r
1
25
, |
"""" f
' \ S v _1
/ N
SI 10 ;" / ! A #
e e e -a&st FATZI
o
Hours after burning
ai IfiijcorAli*c ........... .MrAom/cdotytesjrrrrr-rr Lymphocytes=* _ _ _

b IVItMxocytosd
ympKphr-A., o AL N i Stob Nacienrs5 ttc Toxic Granule?:yfes



Case No. 52

TREATMENT Tannio AOid



Age of patient..

Sex of pofjent

fk)w SMstomed

6ondi?|on on adhrvssion _A\lo_ .eaig'

Temp. 97*6 Pulse 88 __

- 38 _vears._.

W ala\

c N
of miui >63

1_

Cose

Scald of back and buttocks.

rlIrfu;Ho!*as shown on

Fall of hot seals firm

Shivering.

HAEMATOLOCICAI

qf{cr

— Mt:toh”?/C;«ocy tfc

°Aa1”r evevisa*.

steal m ill.

Talkative.

Mo. -3.1.

1 LyrApKocytes

& MonocytesJ
-? Toxic Granulocyte

v



Caea wo. 53

TREATMENT

' Tannic Acid



A’e of patient._17. years... . Cose No 54— .

5cx of pc\t»6nt.. ..

Nature of ir\jui >*.Baras of beth_upper_limbs.

-Distribution as shorn en.j3h.art overleaf-

Ibw sustained petrel explosion,

Condition or\ admission ..No jpainv_Thirstv_. _T® * k *_

Temp. 99 Pulse 80

HAILM/ATO Lo O 1c AL FINOING 5

M

W

X

v

ul

k

2 4 C 8 to 12 16 20 24 2B A2 36 40 44 48
Hours qfter___  burt\i™>q
Aal C<ucocyte s .. Mtvtah*syemcy tfcs _ r - GymPlh,ocyteSI

b M bDvioc yt GS;j
;iyfoorph$ 510b Macjad»'s, 'cc'Trr’ « Toxnc Granulocytes



TREATMENT

Tannio AOid



flge of p&tient.61.years.-- . Cast Mo. -55— :

Sex. of pot'ent Wale*

Nature of injiu ie:>..Bujme_of upp.T_llmb8 and fao®.

__JttdJArkut>cn_as shewn rn ohart_cverleaf?

Mow sustained Petrol explosion. _ _

s Condition on admission .. JR> ualn._ Anaaerad-qiaat-lcna Intal-lispentiy-

Temp* 39-Z Pulse.. 94 — —

MAtM/IiTOLOCICAI IMDINGS
Ho iar5 aflc f bumincj
Leucocyte Mcvtoh”ycMocy _w«__ Lymphocytes!

& MonocyteS]
lyroo’phs 510b Nacx»<\rs rr— r Toxic GronulOCytes



TREATMENT

Cfree wo» 55

Tannic Acid



kge. of t?.aVj >r>t. _ 60 years. C ase No

Mall*
3cx Op P fU 1t .

Nature of mjui >e Bums ofbaok and right upper limb.

Distribution as shown on chart overleaf.

!'Hw stained Fe”l against furnace door.
Condition 00 cuJiv-vW:ion ._No oain. ADisorientated.__ Temp* _?9**5_
JPulss 90 _ L
HAE MATO LOGICAL FINDINGS
)
V)
10
LA
h\ Leucocytes.— -— — - MfrtoiYHyelocytfe?rrTrrrTT" Lymphocytes \

i h WopocytCiS-j
liyfoorphs _ — . _ Stob Nuci<cars .=m?. Toxic Granulocytes_,



C&S6 NO.

Tannio Acid



A*e of pufent._ 15-ve&r«~.. Cas® No. --57--.

S5ex of patient Male*......

13

7 m-e of imui ‘A3, Burns of upper limbs and ohest.

_Distribution ae shown on ohart overleaf.

sustained Eell into fire during epileptio seizure.
@OMIl.tk.rv on C.drnW.On. «W **»4 Mertiw »
intelligently. TemE? 9§*4_ Bn?7-8®.
HAt MXTOLOCICAL FINDIMCF
<U  4j
A%l
Leucocytesr— — —-.. M o -tom y e lo ty r .. Lymphocytes \

b Mo vsocyte Sj
7 moKphs 5tob INuckars m rrr 1 Toxic Grom»wxyte. ,, ,,



Case NO. 57

Tannic Acid



A9e of paii-int 50 .years. . . Cose No. o8

5¢cx pclitic.r\t. . Halo. .

m e of ...j,ili€* Extensive Burns.

— Bistribukion* as-shown on chart -overleaf.—

Hyw vMstomed 3 cAledJL «xploslon?

r . r .
umditiOA oA oarv->!3%jon

ITo pain. Thirsty. Temp. 99 Alse 100

HAEMATOLOCICAI FIIMDINGS
10
5
i tO v
Du Vi'mo q
tal cucocytes.............. M(vtarrlyeloty ikis?-s— -r- Gyrr>p*\ocytes « ...

£s MtMvocytes.)
ymoi'phs? Stob INux<ca r s T o x i ¢ Granulocytes,, ,,



Case ffo. 53

TREATMENT

Tannio Acid



A%e of1 pai.i:;nt. ?6 vears, Case No. --*>9-,
x o0? pCf<¥nt. Male-

507

“ -€ of ini» 1i£-A Extensive soaide.

57
D iatodtbulion_as. shown on ghart _overieaf”?
j H)w sustained.. Boiler explosion.
Condition OA «cir.-',h<ion . *?. 92
HAEMATOLO<X<; ICAL FIIMQINCS
I
10
2 . 10 12 16 20 21 28 32 36 46
He IM A ufter oijKiln'Ci
01 ~“"ciocytes-— Mr-tomy:eocyiife®_ _r. — Lymphocytes )

fi MotlocytcsS)
AfAD> . Stob Nucitarssr7rrrrr ToxicGranulocytes,.

H



TREATMENT

Case NO. 59

Tannic Acid



4) :nt 20 yeare.. ose

Male

L Extensive Soalds. Distribution as shown
Nature of mijui ‘G

on ohart overleaf

Boiler explosion

Js81 No pain. Thirsty. Temp. 98.8 Dulse 86

HAIMATOLOGICAL

=

to

I 1.
ijfler !
Lyer:phocytes

£s Mtu-*oc ytc’S.
Slob Nucitar — ioxx Gr.\fxt»Ofyf<s



Case NO.60

Tannic Acid



Al4, Of puttent xf yaajre.

patient Male.*

5ex of

»F- e of irvjMi ieo

chart overleaf.

How Twnsd**

Cohditiorx or\ c\(hv\rylOn _

HAt MATOLOGICAL

19 )2 »6 <70

Hc'J. AV ter
LC'JCOCyte s = Motom/cHocykSs™ — r
X"0t'phs - <t , W
— e -too INi4.)Cnrs

. Extensive scalds.

B ailfij explosion.

pain. _Thirjitv.

Cose Mo, & L —

Ajstrihution as shown on

J*emp._101 Jrulse 120

FINDINGS

rprwasw?—

run‘Mugq

Lymphocytes'?

& Mor,c.CytesJ
loxtc Cronuiotytes. _






A

Air- of pufent..... 33.years*. Case Mo 62—

5e x oP pcvt»Cr.r't.. M&Xe*.

Nature of irvjui ‘6 >, Extensive soaids. r)istribution as shown on

—chart overleaf. - — — — -

‘BWwW IHVd «.__ Boiler explosion*

CorvditioA 0A
Temp. 9?*1_ Pulse 83.

HAtMATOLOC 1CAL FINDINGS
63
7
tol I_p>COCV §$-5-— Metor"ycdocyte — LVF"phOCyteA\ B

V'OorpD; _ Stob INuciearr-.-rrrrr. loxic Granulocytes.



Case NO* 62

TREATMENT

Tannic Acid



Ade ot veare Cose Mo —e&2—

5cx  of'  pevtic-rvt Male.
57 ® M of ir\jui iec. Burns of lower limbs.

_ 1?istributien_as_shewp on char*.overleaf

D)W su$twrizd BlowJLajaip explosion.

Condition or\ cuim»3cton .I» |Juriej Paijiful.__ Xhi-Z®tv*,, Temp”101

APnleSL 94- — - — - - — — — —_—

HAEMATOLOOICAI FINDINCS

<<

coc xT

Q@

Leucocytes-———. Metomyetoeytesrr®rrrr Lymphocytes)
fa Mtnvoc yt.CS.."

V rooi'pKy A 5tob  Nuc><:cxrs, i j'T1—" Toxic Granulocytes------



Case 7ro» 63

TREATMENT

Tannio Acid



Age of i Al it J6years.. . Cose Na

5cx of pctvitf irf . Wale .

57 e of irun.n %! Burns of chest and upper limbs.
Dietribi*ion as shown on chart overleaf.

How Sustained Coal pit explosion. _ _ _

Condition oa odr”Af5s»on _ No Pain, _Sh_iyerins!. Thi?jsAvA, _
Disorientated, Temp, 97.6 Puie ICO

2 4- 6 8 10
Hours CE[pr buKOm Q

a* Aococytes— Met oosye>acy lpoj — " LyropKocytesl

. td Mcr>oCytesj
TrA°| PAS ji_nf Mob N.AG<CPS..'1's'm loxK: COPVBO(yt<>



SBOMSt

Tannic Aold



Ap of p<->Visnt...87.Tears. Cose Mo —

Jex pevt*Et'»t... L.l
Nature of ir\imiie- Burns face, chest and upper limbs.
_Pistribution as shewn on_chart, overleaf
How snmsturned exElOBicn:
Cord.Uns on admission .. » Thirsty. Answered questions
intell igently. Temp” 99 Pulse 98
HYAEMATO1-00 ICAI FIJUINGS
e

10

6 8 to 12 16 20 24 28 32 36 40 44 48

Hours qf ter burning

“a' A-fiMCocytes MtrtGtt*ycdocyUS_™E~ _ Lyrophocvtesl

a & (VtcMsocytesJ
OXnorphs _ — _ Stob Nacie ars Toxic Granulocytes. -



Case

TREATMENT

Tannic Acid



kge of patient . .A?_veA r?! Cast No

5z ,0P pattern Wale.\ .

Nature of is\;ui »e? Burnsof face andjupper limbs.

Pistribut ion as shewn on chart overleaf*

sw srtoined ~Cojal_pit_explosion.

Conditio* or\ admission ._No_pain._ Thirsty.*sweredj*uestiens?

- -intelligently-* -Temyu 99.1 Pulse_IlQQ

HAEMATOLOCI!ICAI FIWLINGS
10
6 8 to 12 IF 720 24 36 40 44 48
Hour % CfiCr _ _buKf)|ACj
A Apocccytg?sm ,, . MtvtohAycdooy feSrrrrAr; i Lymphoc ytes 1

i is MtnsocytesJ
A ufiiv tob INLaQ<€c\rs rr:*T'm,t Kkjx.it Granulocytes



Case vo, 66

TFFATHVWT

Tannio Add



or ralicl'l .. 24 VIPA? . Cose My --6.7.-
¥e¥ Of' pcltier4 Male

5 of ir\jui k5 Bume of faoe. chest and upper Hubs#

Pistribution as shown cn chart overleaf.

\mw ;fmrtained Petrol explosion.

Gdtha *a Addi. <a*0 A Wb_paine. _Thiret*T2*hativee Temp. 98.d

Pulse 90
HAfcMZOOLOGICAL fINDI

N 55

)

C

0

L V)

2 43

~ AMAMCiliocyt€ s- 0 Liiea.. IVUvtcvP'. ycdoty i £ ¢ . S . _ L.y»v:phooyt<":u: ,
| fit Meiloc ytC j

yrooi*ph.$# _ Stob Nuck tvfs srrrrr*- loxx Grof".!I'<xytes.



Case nc *67

TREATMENT

Tannic Acid



Ut r !s't.-_20jrears. . Cost

C.
$x or pc\t»6o.t... ...

57 of irvjut >e.! .??7??8 or upper liirbe.

Distribution as shown on chart overleaf.

Ihw snBtomtd POtro1 explc sion.

CorvditWN o,r\ c\(bv\'y: .pain. Talgative®. .JTblirstv”?
_Temp*_ 98.8_ Pulee_9A*_

i

HA; MATQI.Q IC Al i-iimv INC.":

85

1.5

No

--68-



Case Nc .68

TREATMENT

Tannic AcId



ﬂgp o' Jiali :js{._. 17.years, . _Q_a_se_dl\b, -69_

Jex oP patier\t.. Mala*

Burns of upper limbs, face and chest.
T - ** 1P JM 1 3.

jpijrtjribution as shown on chart overleaf.

\nw snstained Petjp| exploslon.

M 1UoA on cxk'iMiyn .Injuries Painful._ ThifL«tr. _ »«»._99.6

Pulse?® 112

HAEMATOLOC.ICAL INI. INC/'
10 12 i’ 24 28 22 3640 44 <o
H”m ; (tf1Qr . i.MjrunAj L
AM«ocyte<—......... M(vtGhr>.yeloc,y Ife’-_ _~rr.. Lyi,:ph:cyicJ, ___

O’ Monocyir >)
“" o rp h s Stob Nuc»€ ars.1 "TT. toxic Gan»i?o0?.vtim



Case no0.69

TREATMENT

Tannio Acid



fre o pubnt .20.. Year®© .. .. Cose Mo.

scx of pc\t*&rvt... 2a*a*

Nature of irxjui ‘83. Burn8 of upper limbs and ohest.

—Piatrlbution__asnhojm on..ohart oxexleaf.

[iw $Mrtoin z<ci In, estingulahlng Paint fire.
Condition or\ c\dtrv;>civn AO P a in Thirsty” Answered auestions
- _irdLe111.ftejptlv . _Temp. _99 Pule®
HAtM/ITOLOGtCAL IMul IMG:
Hour;, &(_c_f bu w\it; d

tc-ucocytgMetomyctoty fc sTrz *- Lyr<3phoc-yt&z }
, fa MorsOCy10 3

AOIPASVIrTrrT wrrrw Stob Nucic cm'sJ, :in® toxic Granulocytes



Case NO.70

TREATMENT

Tannic Acid



Ae of potent.. W 0s,,

) i Male*
)C* or rjc\n6i'i
07 of 1'mu1>6>, .Buznt of., upper limbs-
Distribution as shown on chart overleaf.
(low sustained _ ~ . oxtinBuishin* a Paint fire.
Cordition 00 Cudt ion .No”paiii* Thirsty” Answered

_intelli&sntlv. Temp_Pulse _110

g1 ..



TREATMENT



07 -£ of Burns of upper limbs.

rdstribution as shown on ohart overleaf

StoifN&Cf In extinsnirhinfif paint fire

;n Fp pain.* Thirstjv. _Answered_ questions

_iptellifEentlv. Temp»_98 Pulse__ 907

HAeMATOLOCICAI

6 < to 12 16 20 21 2B -2 36 46
(J ter

leucocyte Sr _ LyrriphOcytcS)

fii McmOCytOS)
tob INuciea™ . ioxt( Grortucocyfe'



Case No .72

TREATMENT

Tannlo Acid



Male

Burns of face and upper limbs.

11etributicn_a8”" shown on chart overleaf

In extinguishing a paint, fire

No pain. Thirsty. Answered Questions

intelligently. Temp. 98.2 Pulse 88

HAEMATOLOC1CAL

10

)
BBSSSSSSS SSSSi5 755
2 10 12 16 29 'i\ 28 32 36 40
(jflL.Cc? U'nri'mi'Q

Mvtohr\yc;o cy 1 0



Case No,73

TREATMENT

Tannic Acid



Age °I' o0ai:Ont.. 49 years. Case flJo 74

Male.

o f patOf4.

S Bums of lower limbs.
fJatuKte of itajui »6

.DliIstributlcn_as shera on chart cverleaf-

low SMrtamod Dungarees oaught lire.

Coditiocd\ OA CH"r,r;MOA. NO pain. JhlretAT. J~LkatlT.._ T.w>l 98
_ Pulse 867 _ _ _
HAE£MATOLOG ICAI FINDING' :
10
7 6 10 12 t> 70 24 2a 32 36 40 VC Vh
HC'!M" 1; Cj{c f ru rinim O
Y ifiucocytgsrj.vi A, McvtOhryalotyI: -TtZ ~ Lymphocyl6s)

h Monocyte5j
yroi'phs*rrrrzryrrr® - Stob Nud<~ ars lexte Granulocytes, . ,, ..



Case TJioe 77

TREATMENT

Tannic Acid



Ae of |)ai:» nt._. 27 _years_.. C-gs» N*. -JH

iCx QaF oatiér1.. Mai®

07 of ii'mm! >3, _ Burns ofJFaoa, upper limbs and chest.

Distribution as shown on chart-oye-rleaf-.

/W sustained Gas explosion.

Condiitioa Cu'irw3-'ion . uo.p?in, kalkaliye._Temp._99L Pula®©_106__

HAtMATOLOCICAI iIMDIiMC:



TREATMENT

Case no. 75

Tannic Acid



. 76
o puli . _3)0_years No .

of pat'oi'i Mala

) CX

oi_- ™ of HMUI 63 Burns of..face, and upper Hubs.

Distribution aa ahowncn ,Ohart. ayarlaaf..

ow Sustained Sae explosion.

,wditifA on cujr.".'i-" ion _. FWle_well._ W pain. T»ntp. Q9.A Palea 100

HAtMATOLOCICAI II'll; INC™:
10
« by /
He'di o**Cr iiirmi'dGi
/C{Imyte Mcrto '\ /3'toC. y 1.60 __ _ _T L.yrr:pho-L ytoo ,

K Mdi.oc y*o 3j
“ymorphs - 510b  INucjo<rrs . Toxsc Groms™™svtri



Case [To* 76

Tannic Acid



07

W sustomd...

05

Burns of both

D istribution

Gas

NQ J?ain. ,

I-iAtMATOLOCICAL

8to

4r 1

-r-

12

explosion.

<6

Q ( (_cjr

INICVtO hrl Y tOCy |

tob

N UCKCVT

lower lim bs.

as shown on chart

Talkative?

5

overleaf

28

.Terap* _98_ Pulse_96

i2 3640 44 4C



Case No.77

TREATMENT

Tannic Add



hge of iall*i't. 56. yearn Cose Mo ———— -
& of pcuiLTvi: Male

Nature of irviui ‘£3, .Burns of upper limbs and chest*

—nist.ribut.ion_as_shewn On ohart averleaf-

inw smstum td Gas explosion

ton . jkd. paiii, — Answered questions int_elligen$Jty _

_yery_thirsty.—Teap. -99 —Pulse-10CL~ —

HAEMATOLOCICAI

2 6 a to 12 » 20 24 28 52 36 46 ~» *
o\(Cr rijKIMtvq



TREATVENT

Case No*78

Tannio Aoid



ge ol Ast.. .2 years. . Case Wo —-——-—

XiX of’ PCxt'Sot

Nataw'« of ir\)mi e -._ Burns of face and cheat

distribution as shown on chart overbaf

W sustained Gaa explosion.

Condition on ocjm.iseion ..No. .pain. _ Answered quejtiona_irrtelligsntly_.

Tompu 99*8- Pulm _10Q — — — — —

HAEMATOLOGICAL IIMQINGS

65 N

K\ |

-
I.5
\'}

% 1

i
15 / L
. A -----
tO/ i
V N i
5
e Frd W J
3 . 6 8 10 12 1620 24 26 52 36 40 </, I,
Hour ¢ (jdtc™*’ i'ui'iMi'u
td .
epJCOCy te S___ IVletoA\yelocy tet'jrr ~_. ~ Lymphocytes }
] & Mcn\OC yto S
tyinorphs Mob Nuc><c ars - Toxic Granulocytes_ _



Case W .79

THEATVENT

Tannic Acid



Ap of patient. . £5.yeara. -.. Co No. 80

5cx of pc\1Brvf.. Male

Nature of irvjut ‘e . A*Bume of,hands, forearm# and cheat..........

Pietxibytion as &own .OnJ5hart cyerljsaf..

yMrturned E-ell-into _£im, while under _tha influence,o.f

alcohol*-

bhditio'N ',A culii mion __s till jander_the *nfluence cf? alcohol

_ Jtojgain. Temp, 52 _J*ulse_iP4_ _

I-MAEMATOLOGIC AL fINO|IMGS
& ——
o |
)) -
V)
i
M 44
2 '

w
-—
3,
|_\
]
1
1
Ued = &
]
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n . to 12 16 20 24 28 at 36 46
new < 0»6(.Cr Gurrnm'O
tr*ucocytf s ~ M&tow\ysdocvt e s _ Lyrepbocytczj*
fj [VUm\ocyt.c >}

Voorphs Stob INupi<isirs, ji. ToxtcGra Zytes.



Case No. 80

TREATMENT

Tannic Add



Ap of patkimt.... 24 years Case Mo — $-2-,

Jex oF pat®r't..... Male.

571 “e of uajui i.e> P?3V8 of upper and lower limbs

__Distribut®*lon_as shown cn chart overleaf.

o jurtamed In extinguishing a paint fire.

Cwdtkrv OA c.dtv-"MOn No .pain® Thirstv? jn«.wdj>ue«tton. _

_Intellif?entllv. Temp* _37v3.

1-jAiLM ATOLOC 1CAt FINDINGS
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$tob NUCx»tar5 . loxt(. Gronotocyto;* _ .



TRFATITOT

Tannio Aoid



oY JFAj x*t..17. yeara

§x of' oc\T*&\f Male.

AJ:-/"E€ of ir\jui >6s.Burns of lepcs and abdomen.

-DiIstxitoitIDn as shown ono hart overleaf.

me U | Dungarees_caucfrt fire.

(or\ditbr\  f)A ion .

UemE.. 99»1_ JS5ABL 9L

HAEMATOLOC!CAI FIIMQINCS
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I?‘. T rawwesssajFo
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Leucocy te s.rr-r-rr-r-r-. Mc?2tG y&locyi t JTZT:TZ~ Lymphocytes)

h Mf.mocyt.es>
JAphs, *5rrrr-.m _ . _ Stob Nuc>L<\rs Toxic CroniMocyfes. *



Case ye £2

TREATMETET

Tannic Aoid



fye Pf _....J.years.. Case No. -----

S of pcxti'eM Femalt. .

n

Y- g of ,>\|ui,e- Soaid of lower limbs.

Distribution as shown on ohart overleaf.

LV 3wStoirvio<Cs . Overturned teapot of hot water
Cried oontinuously. Shivering. Temp. 100
Pul&e rapid aad weak

HA&M/1TOLOCICAL
()
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8 to 12 16 20 24 28 32 36 40 44 48
A<$ g tcr___

— M (VtOh'v)/IoGy ’



Case No. 83

1< swliphanilaraide in Cod Liver Oil
Emulsion.



Aj6 of iy Vi . _ Case No
A ,
Ex or pclugl 't .

flotut-e of miji.ii ies... Soale of buttocks,*baok and thighs.

Distribution as shown on chart overleaf.

; W sustained _ Partially immersed In bath of boiling water.

k\ditior\ on Cidi~.mlon .. ?rt*d_oontinuously. ___Shlilverl?;.JTemp. _98j3

Pulse very rapid and weak.

HAtMATOLOCICAI FINUINGS
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Case No. 84

TREATMENT

Stflphanilamide in Ccd Liver Oil

Emulsion.



g of puli ixt...- Case No—8--

&x of pt\ti<rvf Male

57 e of ir\iui »e3,.. Scald of chest_ s*nd abdoman”*_

nlat-ribution as shown onJJhart. Qyerlaaf®.

lov sustained Overturned kettle of hot water.

Conditon on odirvVioM .- cPi®fJ50?t*5*u”? yl_ ShlwrtnR. Teap” 98.8

_ _Pulse rapid and weak”_

HAtMATOLOCICAI n'M1 IMG-:
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fa Movsocytesj
yificrphs A _ Stob INIAC<<r 5mmu a1+ Toxk: Granulocytes



K Swlphanilamide in Cod Liver Oil

Emulsion*



fye of HX 5-T«W - Case No.

XX of QC\t'»6rvt Mftic .

;l] 4+— e of irnHiiie> Scald of right shoulder®*and back,

Distribution as shown cn chart overleaf.

jw eswstoined Overturned pot of soup
Condtllor. f)rs od »n ~Pwon . _ Cried continuously. Temp. 9%$*8. Pulse 14-0
FMAEMATOLOCICAI FIMDIMGS
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Hours FU,J _ Jbu AN'AG

fa
-

td Lfii.*cocyte.?j' M(vtoh?”v/?“iocyLymphocytes!

b (Mriwoe, y10SJ
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Case No. 86

TREATMENT

sulphanilamide in Cod Liver Oil

Emulsion.



fa of paii :mt .A.T?ars.*. .. Cast No.

5x of’ pcvt'&ot... Marav

A1 & of ir\ju» ie* Bums of lower limbs and abdomen.

Distribution as shown on chart overleaf.

Hw susW e d Clothing caught fire.

Wtk.A or, c.d.nb«:ion. W pain. 98.2 * m _120 weak

HAEM&TOLOCICAI

Metonr\ye Jocy IfcS



TREATMENT

1¢ Sulpbanilamide in God Liver Oil

Emulsion



Ap of putt;nt...7,VV*i- . C-ose M -

gF pcevt'.T't Mala.

Nature of ir\jui £:p ohest and abdc-man.

Distribution as shown on oh&rt overleaf.

fmstained Overturned not of hot_ telk,

CorsditocA OP cuirprion . _FQ_t>ain. Shivejrin*. __ Temp. ICO Pule J.30

HAEMATOLO C!CAI FlmDI IMG S
fMwyw
or{Co »i.akmi\fa
)d Leucocyte %.-r. Metoftvycdoc,vlies -r r ; : Lyr.cphoc ytes )

h Monocytes.)
syr\Ofphs AfT~~—IT?21MZ. . StOb Nuci<\rs ,fij ' T Toxic Cronu'»<xyte



TREATMENT

Case No. 88

1S SHlphanilamide in Cod Li*»r Oil

Fmulsion.



fre of puli-nt. 5.y®a,?» Case Mo. -——

of' pafitrvf. Male

57 Ix!'->1‘6 , Burns cf__lower Mmbs» buttocks and abdomen

Dis4ributJLon_es shown on chart overleaf.

W divstom ed Clot hiaagLPaught .fire .

Condition or\ cuwli/\* vMon . .Painful. _C_ried connniyusly. Terap. 99#£

_ Pulse rapid and weak._

At MATOLOC1ICAI f 1m0 1IMC. S
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Case No.89

TREATMENT
1$ Sulphé&nilamide in Cod Liver Oil

Fmulsion.



fa Of patient 5 years _ Case Mo. -7?7—
JX of QCUAL.. *

Nature of inion I6r>. .Burns of chest and upper limbs.

_ Die*ribution_as_8hown on chart overleaf?

Hw sustained Bed °25't* ea_”au?ht _f

Condition on odrnhsion ._No painBMverimt.ATemp*_97«8_Pulee_120

HAEMA TOLOG 1CAt FINDINGS
55
#C
n
i1
l
G
V]
s

-r~ "T"rp— t~i
2 8 to 12 16 20 Si 28 32"36 40 <A «a
after Ft*rrujoQ
—. Mtonr\yelogy te5_ Lyii':phoCyt65 )

B Mtmocytos)
tob Nuclear Toxic Gr'anUfOCyteS



TREATMENT

1S Sulphanilamid® In Cod Liver
Oil Emulsion.



lge of puti nt...I8 _mcnths-e Case Mo
B of oadt®br't.,...O0e

g7is ;e Of ir\jiii »e:>.. Scald_of abdomen.

Distribution as shewn on chart overleaf.

w sustained m_Boll.Ing water applied as fomentation by
_ parents _
Conditio* on odrnissiQn ..Cried_ocntim»nely. Tetmu 99.3

Pulse very rapid and weak.

FINDINGS
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Hours edter burning
)1 Leucocytes.- (Me-1Gnrwe *ocy it Srrr-rr*- Ly mplkocytesS!

b MorsocyteSJ
AN OrpKs,7r. Stob INaci<c c*fs .. Toxic Granulocytes



Case No. 91

1% Sulphanilamide in Cod Liver

Emulsion.



1 of paii

S\t .8 months*

Sx of" patent... Male,

Nature of ir\ju»

>nBtamed

nw

jwditioA on

HAEMATOLOCICAI IMDINGS
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Uucocytes;:; ;;— . Matomyslocy tfcS- _ Lymphocytes’]
ymPAS « 5tob Nuciaors r-..-rrr Toxic Grtinuiocyte __

of ohe8t and abdcmen-

Distribution aj shown cvejrleaf.

Overturned cup of hot tea.

O-!'r I 9"? rx % %

rapid and weak*

¥

b |Viot\ocyte»)



Case fto.92

TREAT AENT 1$ Sulphanilamide in Ccd Liver Oil

Emulsion.



of p'A'\ A't.. 2years _ Q ast No -

r P - |, Male

5cx. ol pan pru

47;I-£ of tr\it lie: Burns cf lesrs. buttocks ané abdomen.

Distribution as shown on chart overleaf

yw mfwstamed Clc_thinp; caucht fire.

(OWHION -)d  Cuit; roncried continuouslv. Shivering. Temn. 100

Pulse very rapid and weak



J Z\y

Case Wec, 93

H Sulphanitamide in Cod Liver Oil
Emulsion#



tajfi o f’ MX . 2.years_ . Case No.
Sx of' pcvtr6br>t Male

Nature of ir\jui »e; Soaid of chest, and arms.

— Distribution aa_.shown on chart pverleaf

riw -usto.ned__ = Upeatfoup to hot tea.

Condition o.a iOonJP?2**®1?1? “ f£e3l ng_I!" n*

_continuously. Taap._10Q_ £ulse rapid, and

At MATO .+ LICAL f limvIMG5
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b |[Vlo.-.oc vto :.j
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TPWATMFWT

Case We.9%4

10 Sulphanilamide in Cod Liver

Oil F-ffulsion.



kge of >nt..... X*i Y4&T9 . Cost___Mo

XX of' PCWETVt.. Female

flatur«k€E of mjui >6: #*Burns of thighs, lower abdomen and buttocks

—Distribution as ahewn on.chart overleaf

How sustained pres8 caught fire .

ConcMk>\  pr\ cvejr .: iQM . Apparently suffering pain* A2Crjring.
-TfIfflji*. 91»2_ M .ss_12QL

MAILMATOLOG 1CA I FINIT NGS



Case No. 95

TREATMENT

K Sulphanilainid® in Con Liver oil

Fmulsicn.



Sx of DOt*@ft Mai®

flatun* & of it\i*n ie: _ Intensive soald of faoe, neok, ohest, abdomen
and lower lirabs”? Btetrlbutlon as shown on

_ _obart_overleaf_

MW Smstained— Father, while under the Influence_ ofL alooJo1,...

— -poured boiling water .over 5hild*_

Cor\diilor jf\' (\(h * :i-;n Apparently eufferine pain. Cried

-Pontlnuousliz* Pulse jtery_rapid_and wsak ,



Case Nr . 9

TPE/TMENT

1< 8ulphanlla.mlda in Cod Liver

Emulsion.



tye ct patient...5.years- -

S5ex of pc\t'Er»t iiala..

57 £ of iniui >e; _ Burns of both lower limbs.

as shown on chart overleaf.

W iMrtotned ._upset, ladsl of hot tar

CorvditicA OA cu-hvvV iOn _Apparently sufferinK_pain._

_continuously. Shivering.*

- -Pu2rse-130 _

MAEMATOLOCICAL FINDINGS

coc—<—

MetG\Y CSxcV A

Case Kl;

Distribution

Cried __

Tejnp.97#6

97



Case No, 97

I'i Sulphanilamide in Ccd Liver Oil

Fmuleion.



fye oY puvi ..3 .vears. Ca® No.-?2®-.

of' pauCf't Female

1 of ir\Hji >6; , Soaid _of neok”and_chest*

mDistribution as shown on chart overleaf.

yw sustained Overturned cup of hot tea.
C\dtiOA or\ 0 0:ion .Arled continuouely.J5hiverin”.JPemp.98.4
_ Eulse 110 _
HAtMATOLOG ICAI FINDINCS
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Hours jVv ter bufr\i*Mj
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h (MovsOCytCSj
510 b Nucifars ;iq-rrrr- k;/K. Granulocytes



Case W » 98

/% Sulphanilamide in Ccd Liver Oil

Emulsion.



0i \m 0 wtt. 1%5 .yieaxe .. . Case

Sex rf PCcUGI't. Female

07
fietrlbution~afL.shown ON Shart.overleaf0
ow M «st«ir>ed Overturn! dr a kettle of bcilinsc water,
Condition on c\d< vaion _Jto. pain. _ Cri“~d_oo”“e”imB.v.
TrHee 100
HAt MATOLO (.1CAt PINL>IMG:
315
X
u
0 10
J
6 6 U 12 20 24 uB Sd 36 4(
H-mu : c>fter

~te of mjui 6$5,. SoetXeC o f thighs and abdomen.

MMGCahvy Coo Gv 1+

tob Nucteors

Me.



Case wo. 99

TREATMENT

Ifn Sulphanilamide in Cod Liver Oil

Emulsion.



ge of pultl:ix....1 _vear. Case No. -100-
s3cx of ocheor\t., Female

Nature of ir\iui »e’' Scalds of abdomen and lower limbs.

Distribution as shown on chart overleaf.

vMrtomed Overturned cuver of tea.

I ™ a or\ cujrnion Cried continuously. Temp. 99.6 Pulse very

rapid and weak.

HA/ MATOLOC.!ICAI FIhOINGS
10
2 6 10 12 16 20 24 28 32 36 40 44 48
Hecwi u fte

4l Loy, cocytg: Mg*tomyeiocy UA?i :rr ,, Lyrophoc yXes\



Case Rio, 100

Sulphanilamide in Cod Liver Oil

FEnulsion.



"B ot puVi :i"™>t..... 5.years .. Cose Nr, APL..A

&x of pcltjczni....._.Maid

Mature of inJ«.n >6; , _SQAId of arms, cheat and abdomen.

— niB$ributlcn_aa_shown on ohart overleaf.

Hw sustained -X)vertjirned pot _of tea.

lohditloi" or\ c\(ii -- oM ..One hour.after injuryNo Pa*n*

- 5hidJterInKf_ ILulje 150, Temp”IOO

HAILMATO LOG 1CAI

o



Case No* 101

Sulphanilamlde in Cod Liver Oil

Emulsion.



102
A\®2 of putI-'At Cast - ———

Sex o f patent.... .M ala

Natur** of mjui ie:>. Scalds of thorax and abdomen

~Dlstribution _as _ehown on.ohart overleaf

Hw 5nBturned AOverturned pot of _tea

Convditkon or\ c\di v: ion Admitted thfcrty”minutes jifter Injury?
Oried_continuouslyTem p* 100¢ Pulse rapid

_and_weak.

HAtMATOLC Al
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g 10 12 1o r

MM Ohr\yf-*o Cy < J/rrzon. vC

Stob Nucitcvfs
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TREATVHTP

Case No. 102

I f Sulphanilamide in Cod Liver Oil

Emulsion.



|
Hhgeg of pulijnt..i. year_ Cose No 1?7
)X or patedvr..Female .

Nature; of iruni o' S°A\d °* °keat and arms. Distribution as shown

-jpn. chart overleaf-

aw - sMAttumed Overturned pot of tea

»0rled PPStinuously*_ ShiveringTemp.100

or (m.] '’vanon .
- Pulse rapid and weak— — — — -
HAtM/ITOLOCICAI IIMDINC i
i
ji— I L
145 A
R
V) o
{
p3) i \ i
0 I \‘*}
s\ B £
0 ‘(—",, r
k n | -i
5 - e
- - .J i .I
4 6 8 10 12 *6 20 24 2B 32 36 40 44 4S
Hhmp»s Jgfter___  by#
“leucoec y t e — MfrtohfYysioty - Lyrr>ghocytesl
ts |\vk»noc ytf; >j
N».aCn<: fv»“S§ ."j""— Toxk Granulocytes _

AOrpK,g _m,l _ Stob



Case No* 103
TREATMENT
1# Sulphanilamide in Cod Liver 0Oil

Fmulsion.



jnge of patient.... Byears. . Case M.
Sex of" patent....

(Matvar€ of ir\]sal >61 . Soaid of ohest aiid*abdomen® _

["stributlon as .shown on chart overleaf

low sustained Upset pan of boiling water®

Conditio* OA adnaisston _Apparently _painful. _Criedj30_ntinuously

_Shivering. Temp* 98 Pulse rapid and weak

HAIIMA. TOLOCICAL IMDINGS
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J o
8 10 12 16 20 24 B 32 36 40 44 48
Hours qftgr buffM*9

| r P K S Stob NucleusTo,,cCronuiocytes. ..



Case No. 104

TREATMENT

1$ Sulphanilamlide In Ccd Liver

Oil Emulsion,



Age or pul;tent2 years-_ . Case Monm

Xx of" pat*cnt.. .. Female*

Natal*€ of ir\jui »es. _Scald_cf_"both ajms and chest_. _

_ Diatributloir_aa.shown. an ahart_overleaf

Wow sustained. Ovsrturned pan of boiling water

Conditio* orl admission QrieiconlLinurmjal® _-Shivaring..

»1ezap. _97%8 JBJ siL rapid-and-very-weak.— —

MAt M/ITOLOCICAI FIMUIN GS

6 8 to 12 10 7?0 24 23 32 36 40 44 48
Hours after bunMncj

dd leucocytes. M.......... Metah*yetocy t rr. _ Lymphocytes!

, h Mcmxoc ytesj
AOfrphs - - Mob NuciO<W6 ?r.r; ToxitGranulocytes



Case Fe. 105

TFAATMFENT
ifo 8ulphanilamide in Cod Liver
Oil Emulsion,



A9e of p&iient Cast No -i-Q6_.
Sex of pofjeot Vala“

Nature of Mj*flierr S0«X<1 o£ neck and chest.

Distribution as shown on chart overleaf.

ow VMBtoir\td » Overturned cup of hot tea.

Cor\ditk>* orA adnrv5sion .dri.edjOfintinuoujilyLs _i3hiyexing.tsxp—92*3_
Pule Rapid and weak.

HAEMATOLOCICAI IiM UINC :
£ir
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10
AJuagywwMaj .
s 10 ou ! 24 dh 32 36 40 44 48
Hour 3 Qtlcr __ bn Y>alC\C)
A Lcrucocyls3 ___ (MArrtohAyci*oc;,ytesJTTTTT_ LyrapKocytEs"

MtMAOCYytCiSj

— 510 b Nucif£ C\f5 iMijiw Toxic Granulocytes



Case Nb* 106

TREATMENT

14 Sulphanilamide in Cod Liver

0Oil Emulsion*



Nge of patient. 2 years. Case No.

Female.")

$ex of’ patient.

Nature of ir\jui x Scale of upper limbs and chest.

Diatrlbutlon_as., shown on chart overleaf

Overturned cup of hot tea.

Conditio* orv admission _SMyverii*._TeiB]*.

_ Pulse 140 wealu. _ _ __  _ _ _ _ _

MAEMAToLoCICAI f ilvb INGE
. |
55 e
: \
2 4 6 g to 12 16 20 24 28 32 36 40 44 48
Hours Atlcr buKA2A9
bi tPMCocytes” M(vton-\/Alocy _r:._ Lyrophocytasl ____

h Mtn\ocytesJ
Slob iNacio c\rs J IL- ;mm'm TOXK.Granulocytes____



Case Wo. 107

1<* $ulf>hanilamlde in Cod Liver

Oil icmuisien.



IAye cCl patient___ J veare. Qab5e NIO,-108-.

Sex. of pot'ent Male.

- rv « cf buttocks and back.

Nature o f mi ' il ie

Distribution as shown on chart overleaf.

Hw sustained Bed clothes caught fire.

Condition on admission ._ Orledjsontlnuouslv?® Shivering. t«kp._ 98

Pulse I1"O weak.

HAfcMATOI.OC 1CAL Iiui IMG S
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i fA f1- -1 e fimoorn

. W \> 20 24 £8& is 36 40 44 48



Case Mo* 108
TREATMENT
1$ Sulphanilamide in Cod Liver

Oil Emulsion,



of

ge patient ._ 4_y®a_r®? Cose
S5ex or patjent A6mal#
*e of ir\jui >6 Burns _cf_lower limbe”and buttocks.
- Distribute©n_as_shown on Qlbart,,oT#rleaf.
OW Su-rtaintij ., Clothing caught fire.

i o _
Eoxkiork or\ ad'm ission IMuries painful.

Cried fitfully.

_ Te®P* 22*9 Bulse_rapid _and_weaf. _

No

MAEMATOLOCICAI lIMUINGS
65 - ..
1
55 - T
\")
s /
J S _ R
15 \
10 >< ------------------
: \k _
-x" e "
A e \J LR P 1] t wil. J -
Ho Mrs Qlt.cf bun \iiAQ
tc*ucoc y tfis.-r- — Mcrtoinys.ioCy_v~ Lyrr>pKocyte51
h (VitMoc yf.GSj
510 b Nmcj<Crs : :c ™r™ Toxic Granulocytes
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Case tfe. 109

Sulphanilamide in Cod Liver Oil

Emulsion.



of patient.... Cost M

Jox. of' pclteent Wa,i®*.

Nature of iiamji \Zm_So&1<s of_face, right shoulder and arm.

Pietribtiticn as shown rn chart overleaf.

ftw sustained JOVerfciurnftd cup of hot tea.

torxditow, orA cujrrvsston . c7ie?

rapid
Ha£MATOLOCI!CAI Fl o 1IMG S
65
a 10
0
10 cO 24 2B <c¢c2 36 40 44
Hours pdjCr buKIMjACj__
f IPucPcy tes,,.. MtvUvh oyenVocy U-.S_ _ Lymphocytes___
& MoiAOCytesJ
Moarpt-vs r~— _ Stob INACcar's

,wT- ToxxGranulocytes



Case No. 110

TREATWAITT

Sulphanilamide In Cod Liver

Oil Emulsion.



Age of p u t i e n t Cost No -UA ..

Sex of pofi'eot Wale.

Natu»*« of H'MUI >63... ftpaldjof chest jtfid arns.

— piat ribut,ioia_at. shown cn ohart overleaf?

Hw s«sWed _ Overturnedjan of hot tea.

Condition OA admission . _Ap»#,2t1Z Painfiol._ Crle®i oontinuouslv.

_ Temj). 100 Pulse VYew__rapid_and_weak _

lkskEmATO LOGICAL FINDINGS

2 4 6 § 10 12 14 2?20 24 28 32 36 40 44 48
Hours od{cr b u yfi>r\C)
f Uucocyte3 ,

.......... Metahr\yeJoey s ™Merrrr Lymphocytesl
I

Mowoe ytcSJ

Aot'phs Stob Nucicars . _ mmL Toxic Granulocytes.

[ =)



Case uro. ill

TREATMENT

lis Sulphanilamide In Ccd Liver
Oil Emulsion*



1
Ate of patient 1 . Cose No. --IX3-:

Jox Oor pc\t«ent ...

Naturf£ of T\juiie3,. 5calds_ of chestz

THetribuy.on_a8_shown on chart overleaf*

[iw $wst<ur\ed ,, Overturned can of boiline milk -

Conditio* or\ odrnfssion . 97 e*A°At A US8ivL. i hiteLinf #

TemD. 97*6y Pulee rapid_and_weak

MAEMATOLOCICAI Fii'iui

Hours OJlc.r _ bunMQX)

Ipococyte S , ", _  M(VtOhr\ye*oCy ifc5i.—~ .- Lymphocytes!
I £f5 MtMsocytG S|
y*orphs - - ~ . . _ Stob INacU: cu‘so___j m foxic Granulocytes_ _



Case No. 112

TREATMENT

1< Sulphan11amide in Cod

Liver Oil Emulsion.



12ali :| >t. 12 years Case No.

Maia-
of pc\t*6rvt. ala

Nature of mjui % Bume of lower limbs* back and abdomen*

-Distribution _& *hownon_chart overleaf.

vw  wW?toined Maokinte sh caught fire.

Condition oa cujt/v: rion _ InjuriesjDainful*. _c+*ed_fitfully®

_ -Temn. SS*Pulse X3C— —

HAEMATO LOGICAL IIMDINCS
I'P
A = 10 12 16 20}72( 32 36 40 <> «o
Ho 1A Cxf(C ourniilCi
" LQICOCy 16 S IN/I(vtevh\yC:Jot,y lit;? r5 Lymphocytes )

tj Mo woeytc5;}
Vnoeph.<: :A _ Stob fNncte cxrs . jr— mm Toxic Granulocytes. ,,



Case No. 113

TREATMENT

1$ Sulphanilamide in Cod Liver O0il

Emulsion.



flge of patient -.6.vj»ax.p,. Cose Mo,

|x of patient.. Mal®".

Mat«xYE of ini*ii s, _$qaid ofLfao® and_ohast.

Oistrtbution as shown on chartc Yerl*a®*.”_

Hw sustained Overturned pot of hot tea.

CooditiorN or\ admission .ApparentlyJ?ainfjal._ _Cried_contEnucuslv_

JTemi). 9 9 .ru1se_.140,



Case Wo* 114

1< Sulphanilsmide in Cod Liver
Oil Emulsion.



Aie of [saii 'ivt. .10.v.eaj»._ Cost Na -A-5-.

%% of' pc\t>£f't..... wale. .

Hatufe of mmiii if<. Bums of the buttooks, abdomen and baok.

Diet ribut lon_aa_ ahcwn on chart overleaf?

Iifiw sustained Shirt caught fire.

Conditioo or\ odmission ,_tlIttlI*p*In. _Shlverlne.__ Thirstv”

- femo.. 92 Rulae-IOEL — — — -—

IMAIMATO LOCICAL FIMOINGS
/
1
6 8 to 12 20 24 28 42 36 40 44 48
Hours C _bUKIM/\C)
Metoh>y mhocy 11 Lympnoc ytesl _ _

& [Mif.Mocytesj
Toxic Granulocytes _



Case Vo, 115

1* gulphanilamide in Ccd- Liver

Oil pmnlsion.



"I'T

avi o[ jfuU nt._. 14-yeara -. Case No. —

Sex. of' patitrvt. ... Female

Nature of up'Hi-;:, .Expensive burns of legs, abdomen and back.

~ niatributlon._AS_shc.wn oyerleaf

I’'w 5nstotne d -——-- -Clothing_o aiagbt_.fire *

Cor\ditlo\  <;i\ (\<jir* 2o n .No. pain*. shivering* —Anewejred questions

_intelligently.*_ Tempe_ 99— Pulse. 126 — —

HAEMA TOLOCICAL FIND! NG:

o 1, 36 &«

Ly»Y:pr\o;, y».c i
b IVlov.oc yte

loxsc Gr*.»nt tio?:vfr-



Case 116

Sulphanilamide in Cod

Liver 0Oil Emulsion.



Age of" patient, .. >A v?7?7?8’° . Cose No

[+ wale.

Sox or pofjent...........

Nature of inju.

retribution as shewn _cn.ohart overleaf.

bW fm3tam ed . --------- __Moetylane_jftxplo siom

Curdtlit>rx orv adnrv ssion . _J*ujrmejgdnfulj. AneEfir&d-questions
_intelliflrentlv. Pulse §6

[FA:MAT()LOO! CAL FIjMDINCS
(J

8 to 12 10 20 24 2£ 32 36 40 44 48
__afUr bu rrli*A0

Me-toht/e-iocy ie



Case Wo. 117

1# Sulphanllamide in Cod

Liver Oil Emulsion



i\cje of paljent... .17? years- Case No.

Sex oP patient.... Wala#

Nature of ir\jui 6; ?1Lrn*_9* lower itmbs.

Distribution as shown on chart overleaf.

Stwiine d Dungarees caught firem

Condition or\ admission _ Nojwdn.JThirsty. Temp. 98.8 Pulse 94

HAt MATOLOCtCAI FINUINGS
o > 8 W 12 16 720 24 28 22 36 40 44 48
Hours Qj[ecr buKiMjAC)
UvcocytesrTrrrr-r. Metohn/eloc yffcS- Lymphocytes"!

is HovvocytesJ
VoorpKr A _ Slob Nac>acm's Toxic Granulocytes



Case Wo. 118

TFFATMOTT

Ifo Sulphanilamide in Cecd Livar

Oil Emulsion.



A9e of iﬁVient._.47.years. Case No. -H9-.

Sex of pcltior4 ..., Ma"®»

Nature of iHIMI ie.f Burnsof upp”? limbs and should®rst

platributlon -as shewn _cue hart sovierlaaf-

row sustained Petrol exploslon.
Condition ,;n ad.n.iw.on .- N?_PalLn’_ !51i B Je5p._98.1_P ,*..J8_
HALZMATDLOGICAL FIIMOINGC
i
55
5! 5
'«
25 / \
1A
15 -4,
5.0 .
u |
""" r.
4 6 8 to 12 16 20 24 23 32 36 40 44 48
Hours after burning
d Leucocy te s>r*=r-r-r~r Mfrtohayeloc,ytes ~ ..a Lymphocytes!
h Monocytes}
e'yMorphs , _ _ _ Mob Nuciear'’s Toxic Granulocytes



Case No. 119

TREATMENT

1fo Sulphanilamide in Cod Liver O0il

Emulsion.



(\ge ol* eouilent _.3%jraars Cast Mo. -120-.

3cx of patient..

at'arf€ of inj<a isc,. Bums of faoe“*and upper limb.

Distribution -as shown-on chart oTr.eiloaf.

liow Sustainfed Extinguishing fire in ships hold.

Conditio* or> admission .. ???*_WI8IA _ .Ff° L 8* gbtl7_

Temp. 98.8 Ptilse 86

HAEM/X TOLOGICAL IMDINGS
65 r 1
1 1
55
I "i")
\'}
25 o ”
n/ —
9 "y
/ >
10 ' N
/ VV ]
5 1
/ X . i
! X vsuwwwn-‘“-"I
....... i B | sssmamd.
2 4 6 8 to 12 16 20 24 <£ 32 36 40 44 48
Hours ofte r __ buKn>AC)
i-Pacoc Mcvtom/CilocyU.6_ _ _. _ Lyrophocytesl

& |VIfM\ocytosij
VcorpHs _. Stob Nucx <irs nl Toxic Cranutocytes. ,,



Case wo. 120

TREATMENT
1$ Sulphanllamide in Cod Liver Oil

Emulsion.



Age of jpcitieot... 59 Chst.  Mo.
5cx OP pcdtFervt..... 6

Nature of ir\j*¢ie:.Burns of jupper 1imbs and right foot,

-Distribution &s shown on_ohart overleaf.

How sustained Extinguishing fire in ship’B hold.

Cwxditk* orN cdrrMSs.on ._Foot,Lainful,_H It_ °°idL

Pulse 21 _ _ _
HAt MATO LOG ICAI FINDINGS
d
4
10 -

J
= »j.. [ | . -'fr-y.jSeMb jaawMMfe.* r-jir.eeBAgwwxw ..
8 10 12 »6 20 24 2B 52 56 40 44 48

Hours QJi r _ \HlArftiftq
fcl LpycOCy i€t 3,-r— - M fctoft™*y C:*ocy tes? —-~~_ LyrapKocytssl

h Wov%0Cyt.es.)
hs 510b Nuc»tc v . Toxic Granu*<x-yt«s?s



Case Nc. 121

TREATMENT

H Sulphaiilamide in Cod Liver O0Oil

Emulsion.



e of pai'i-ent 42 y®a®?s Cc ase No.
Sx of Pat*Cnt ..
Nature of tr\niti e ,®urns_°* uPP«r limbs.
JDistrlbutioiL as shown on -OharfcLowexl-eaf*
(1w -sustained Extinguishing fire in ship-hold.
Condition or\ adnnission No painFelt Cold. *Answered c*iejtions
JLntelligentlju. Temu. ~27°5_ ®? _
HAEMATOLOCICAL HMDIMG':
7
f
10
S 10 12 18 s 36 40 44 48
Hour B)f{€ f buKniiAQ
A IpPpmcocytes M e t amys»ocytes— Lymphocytes!

h MtMsOCytcsj

Hlyfo o r p h s _ S tob Ni.aciﬁrs, Toxic Granulocytes.

122



Case flo. 122

TSPATMENT

Sulphanilamide in Cod Liver

Oil Emulsion.



fige  oOf poflent _ 50lyears ; Case No.

Sox of' pcxtj'ent. ... .Male

(Mat'are of irNjuiie3, . _Burns_oflower*1imbs.

__ ,Dlstrib-ation as shown on chart®*overleaf.

How sustained , Molten metal

ran out of mould.

Corvditiorx o«o odi'T\fs55»0on . _No _pa>in. Felt Cold. Answered questions

intelligeirbly” Temp._97*6 )
NAf MATOLOCICAL FINDINGS
in
@ . >miq. Il m jr- L AgliANITIIEING ;...
» to 12 16 20 24 CS 32 36 40 44 48
Ho #r5 Of1cr _  buKoinq
~ tc-ucocytee Metomyeloc,yta'SgsgTrrTT ~ LympKOCytes

t5 iVlonoc ytos

VAOrpKe ,,,, , A? _ Stob Nucta &TS. - Toxic Granulocytes. _



Case Kb, 123

1€ Sulphanilamlde in Ced Liver

Fmulsion.



11
Acje or ponent 42-years. E-ase

N o .-

Sex oOf' patient.. Male

Nature of ie.". B}1?7?8 ofJboth bands and armsA*

—D isirihution .as _shown on-Chart o-varleaf

H)»/ 5Smrtamed , JLnto fire while under the influenoa of

alcohol-

Condition ors admission No _pain.._ Talativa._Tem p9942_

Pulse.
JFIAEMATO LOGICAL HMD IM G ';
1
10
n »WHW Tm - e o gy
.~ 8 to vi 16 p@ 28 32 36 40 44 48
Ho I*r5 Q fcr bu yw>KJ
%\ Lcrcocyu:n.— Mtvtoh \ycdocy Usjrr:: i LympKocytesl

h |Vlor>ocyteSj
Wreorphs “rzrr - Stob Nucjfars Toxk Gram.*toeytes



Case No *124.#

11 sulphanilamide in Cod Liver Oil

Emulsion.



Age Of fj&tieot ., 31 Tsare. Cos* Mo.

gc c +' Mai6e
X orpcujen

Nature of ir\jui ie- Burns of neok, forearms and hands.

Distribution as shown on chart overleaf.

H,v, “stained Petroljxplosion _

Corvciilor* or\ odnr\f55»o0n Answered

Intelligently. Temp?_924 Puls® 82 _

HAt M/ITOLOG 1CAL f HMDINC 5
6
25
>0
5
m . ~—~ A > ' - C—J
o g to 12 <6 20 24 28 12 36 40 44 48
Hour sjV U;j burr\MAq
A ocyte s » . Mtvtomycdocy - Lymphocytes!
b MoisocytesJ
lyiCorphd A Stob Nac>C cW»'s

» W; Toxic Granulocytes



Case No. 125

1< Sulphanilamide in Cod

Oil Emulsion.



j\ge orpatient. .26 years* Cost Mo. A 2k

Sex of" pevfjent Male™*

|\IatuK€ of imui>63,,,,, Bums of faoe and upper limbs.

Diptribution as shown cn chart overleaf.

HIW  -3ustam td |, Petrol explosion.

CohciitiorK or\ admission _jFAopjpalnful_ _TAltat/ve. Terap. 98.7
_Pulse 90
HAtMATOLOCACAI INDIN CI:

X
o
H
A
g to 12 10 20 24 28 32 36 40 44 48
Hours aUecr burrdiAQ _
iai L& CCy te 3 — — Metoh\/*ioc y US — VLymphocytes!

b iVknsocytesJ



Case ' 126

\ 4 sulphanilamide in Cod Liver

Oil Emulsion*



e of p'Aizi >nt... 3P”*years. Cose No.

Sex of pc\t*£r»t Male...

A e of ii'mMt »e*i Burna_of right *ower limbjj_

jQistributlonjts shown on chart overleaf#

wmw sustained Bed clothes caught fire.

CorvchtioA ors c\(hv\>-y ton . _X°_Pa?ne_ Tjiijsty._ Answered qae8ticns_

intelligently. Temp” 98.8 Pulee_9?7L __

MAEMATOLO(.ICAI fINOING2

)

25
g 10
|

8 to 12 15 20 24 23 32 36 40 44 48
Hours oJUr buf12U9
Lc-ucocyte Sj..coennnnee — M(rtohsyc;KOCy | Lymphoc ytes"!

h |Vkn\oc ytcrSJ

VAorphs . . . . _ 5tob Nucic ars _mmlm ToxicGranulocytes



Case No. 127
TREATMENT
1S Sulphanilamide in Cod Liver Oil

EFmulsion.



A9e of paVi:M>t... . 22.years* Case Mo.

S&x OP pcitbnfe .............. .

M "€ of »r\jui »o!>.. Burns of back, chest and abdomen*

Distribution as shown on chart overleaf.

How sustained Sun bathing,

. ] Injuries painful. Talkative. Thirsty,
Condition on odmwion.

Temp. 99«$ Pulse 96

HAE MATOLOCIC AL FINDINCS
C 25
10
2 6 8 10 12 16 20 24 28 32 36 40 44 48
Hours 0” (c buKrdnCj

i I-eucocytes— M MOh\ycdot y \eSjrr-r-rri by m phocyties|

& Mamsocytesj

138

fOOrpKs r -— 510b INucidtv»s Toxic Granulocytes



Case No. 128

TREATMENT

14 Sulphanilamide in Cod Liver

Fmulsion.



Nature of irliui >.. Burns of face and upper limbs.

Distribution as shown on chart overleaf.

H-w sustained Extinguishing fire in ship* hold.

CorvditioA or% c«Jiw -y-ion ._Mo .pain._ Felt_ well® JTalka“ve. _Temp. J9*_

_ 2ulae 88

HAtM/ATOI.0OC 1CAL PIMDINGC.

V)
1
10
g to 12 16 20 24 25 S2 36 40 44 48
Hours c((Cr buKiMKCj _
M tc-ucocyte*Mr-tohoycjloty 1 Lymphocytes 1

i fa Moi>ocytGSJ



Case No. 129

1f0 Sulphanllamide in Cod Liver Oil

vmulsicn.



Age °P patient ..lp-years.* . fa se MNo..t'®

Sex. oOP pcit»ent MaleA

Nature of miui *eX¥ Bums of faoe, chest and upper limbs*

Distribution as shown on chart overleaf.

H)wW sustained -.Coal.-Pit explosion.
Condition on adfy\f5%ion _ $p. pain~* Answered questions
intelligently. Temp* 99*2 Pulse 120
FMAEMATOLOGICAI FIMOINGS
6
1u
atl
Vv
1B1o
i\
J
6 Sto 12 16 7?0 24 28 b2 36 40 44 4as
Hours cx (lcj bu KiMnC)
leucoc yte % (Vtetomycdoc.yk$. _-__. Lyrophocytssl

h [VitinocytesJ
Iyi*Oorph.s Stob Nuctears,,j.mm. Toxic Granulocytes



Case TWo. 130

TREATMENT
If sulphanilamlde in Cod Liver

Oil Emulsion



fKge of icoiii :r>t ,.. 2p_years. Cost No
Scx of" pcltecivt Wale

Natuf-* of ir\)',n »‘ Burns of_upper limbs, chest and abdomen.

—Tlibt_rihution_ab_shcwn on chart oyerleaf.

'‘SvStot n\ £<d Coal pit explcsioh.

Condition orv admi?ior* . No.pain, *"SMverinp:?* Thirsty” Disorientated?”

Temp. 97*8 Pulse 98

HAtMATOLOClCA' IlmMm U ING S
65 ’
J
55
i lj5
45
25 - |
I — -H
wio T '
10 / X
1
/
5 - X 1
X _ - . «*.*».*J_
-------- jremmme wHilLi
4 6 8 to 12 16 20 24 28 32 36 40 44 48
Hours Gi|cr burnika
A HinJCOCyte A - Mcrto*H/GiioOy rr-rr* LympKoCyteSlI
is Mvi\#C ytesj
VCOI’phS—q—— Slob Nuckcvrs, »>»am TOXK Granulocytes



TREATMENT

17 Sulphanllamide in Cod Liver
Oil Emulsion.



flge off putf-nt.. 22 veajs. Cose No.X3f -_

Sox oF pc\t'Ont... Wale-

(Matur & of irliuiies,Burns of jipper 11raftse

pisti-ihution as shown on chart overleaf.

hvvsmstoine d Cojtl Pit ExploslonlL

Corvditiorx ors odmission No P&An ?_ Thirsty#*nswere«3_questions

intelligently.

HAEMATOLO C1CAL FINDINGS
ti
N
X
u
p 10
d
‘a({cr
A Jleucocytes,—-_ _r* Mtvtoh*yelocy|l & SLymphocytes!
h Moivx ytesj
Voorphs # .. -:- - Stob

Mucio Cxrs - ToxicGronUiocytes



Case No. 132

TREATMENT

1< Sulphanilamide in Cod Liver
Oil Emulsion*



A9e ol I%i*4 17 .years. _ Case Mo

5 C * J Male*
CX ©OFr pane.ru

Natur £ of 1r\ju 1ie3. _Burns of_upper limbBj,

r*butJ.ongs*as shewn on chart_cvOrle af.

How s5MStolnod Blow_larnp explosion,

*
” rr

. Injuries painful. Shivering. Temp.
londmotv orv adnmssion

97.8 Pulse 114*

37

I-IAtM/XTOLOCtCAI FINDINGS
.
/J
1
1
10
J jo--i 0} * 1 & o I
g to 12 16 20 24 28 32 36 40 44 48
Hours fier_ burein<®
A Lcucocyte Mctc”n /e»oCy IfcS — Lyrnsphocytesl

, fa (VlonoeytesJ
'Vcorphs - - _ Stob Nuci<cars, Toxic Granulocytes



Case No. 133

1< Rulphanilamide in Cod Liver
E rrulsicn.



A9f of patient. 5.7 years.. Cose

Scx qf pclt*ent. Maie.

Nature of mjui >6, _§OAlds_eJ‘ ar?is, jfaoe®and ohest-

—nisirtbuticn_as shcvm rn chart overleaf.

| w vMstcr»ir\ed S?a*!*e(* ®team from burst steam pipe.

Condition on admission ._Painful. _ Answered jmestions_int.el11

Temp. 98.9 Pulse 90

HAEMATOLOCICAI f imOiMGS

Y)
Y)
*5

25

10 .
1r~

h . & a—

No

[l
LN

——1

2 4 6 8 to 12 16 20,.24 28 32 36 40 44 48

Hours Qfu_r bu yAjncj
Lc-'icpcy te rij-rr- Metahr*yetocy U-4 __ LyrapKoc ytes*

h MonocytosJ

'Voorphs - Stob INuctsars : Toxic Granulocytes

*7.



J z\y

Case No, 134

TWATVENT

1$ Sulphanilamide in Cod Liver Oil

Fmulsion.



Aye or put.ient. Cost M =~-i?7s.

Sex of put'Crst. Male.

Nature; of mi'ii igj, _S5pg.lds_of arms, faoe_and ohset.

- nletrliHtlon -as .shown ore ohart everlaaf.

lk>w  sustair'fed Sdfclc»£t>v_ steam from burst steam olpe.

Conditio®* on admission Painful” Anewe red ousstiene *

Tens. QQ Pulse 100

A/ MATOLOCICAI FINO1NCS

10

ial Lcucocyte £ - IVtvtoM./C:focyi L y m p h ocytes!

25 M11V¥CytCS)

Viry o rp K s stob INIACK ars rrmrrrrr Toxic Granulocytes



Case Wo* 135

TFEAMEWT

Sulphanilamide in Ccd Liver

Oil IJnulsicn.



of potient.._33_v«ars_. Oast No.AZ&
Sex of' potn't., Male*

Nature of inien i=> Bums cfjthe lower limbs

—Dist-ribut-ion -as -shown on-chart c-verleaf

H)W -sustttir\ed , Molten metal and dungarees catching fire.

Corvclitiotx oa a d n n t _Jtot gainfulTetmp. ?7»L 3*tMjL00 _ —

Fat MATOLOCICAI FIWOjNGS
t.‘r

10

IcrAcocytes -rrrrr-:  Metohe/C:tocyi f ¢ S r Lymphocytes'!

15 Monocytesj
VAOrphs _ _ Stab Nac>Otvrsr*rj:r " k>*ic Granulocytes_



Case No. 136

I f sulph&nilamide in Cod Liver

Oil EFmulsion.



A9e of patient _.4,0 _vears. Cose Mo --137-.

Sox of* patjent.. Walee

Nature of ir\jui »e>, .Burns c?*t.he lc wer*limbs.

—Histributlonjas shewn on chart overleaf.

>w  SMStomAd . _ Molten metal and dunearees catchins: fire

Condition orv odnniss»on _$ct .painful _Temp* 98**L Huls©

HAfcMATOLOC 1CA FIiMDINCS
65
10
S to 12 \ 32 36 40 44 <O
Hour s&f1or _burt\tnq _
leococ yte 3 -r-r— — ¢ MetccvY/cdocy ticSrrrArrrAf Lymphocytes”?

& MtMsocyt.es)
VAorphs - __Stob Nt.AC>€cxrs ... i1 k>*»cGranulocytes



Case we* 137

I't Sulphanilamide in Cod Liver

Oi1l VEflulsion*



fvhe  of pali | 30 years.

base Mo -13B_.
Sox of' oatlI<i'\ Vale.
Nature of tnjai >¢* Bums of upper limbs and face.
Distribution as shown cn chart overleaf.
low sustained £&& explosion*
Coad flloa <}a c\dini»ion - Ncp pain®. _ Talkative. __Temn” 102
Pulse 100
HAt MATOLO CICAI FIIMDIN G
ft5 ' - .
1
55
ft5
/
25 -U-=mj
e . Z'Z 1
v 16 !
<? 1
d'o v
A4
c / |
J ? o B
b-——U— J - J T T
2 4 6 6 to 12 16 20 24 2B 32 36 40 00 A
Ham | (jt L.Cr Oaraiog
& |cUCACytE '-rrrr Mtvtohiycdocy _Lyr»:phocyti1)

h Wo wjt ytcCs

@f00rphs - Slob Nucioars TaxicGiw»Mocytes



Case |im. 138

17 Sulphanilamide in Ccd Liver

Oil Emulsion*



Ayz o\ jfuir;ht..41 y©aj8 _

. r, Male.
XX or pc\tr»6rvt

Nature of miui >* Bums of face, chest and upper limbs.
Distribution as shown on chart overleaf.

I{)w smstoined 3 xpioslonj_
Conditio* or\ odrvv2ion?* . A1 _ Ver?*thlirjsty® ~AAnswered
_questions tutallixsutlx._ T amp*_ _
-Lulee_71 _
HAEMATOLOCICAL FINDINGS
10
6
Hour it (JIC OUKIMUQ
tal LeucocyteSj-j...... Mcvtafnycdoty t&S-r _..,,. ™ LyfOphocy16S) _ _
h Moisocytesj
Slob Nuc>€ ars ToxicGranulocytes.  _

Alyroorphs jrzrrrzrrrrrrzr -



Case No* 139

TFEATMEWT
1$ Sulphanilamide in C°<i Liver Oil

Fmulsion.



fige of i'u{lmt .53. YRara, Case 140

Male.
Sox of pc\toi't.

(Matkrz of ir\ju1»e> Bume ofjxpper limbs.

Distribution as ehoim on chart overleaf.

How -sustained 5as e&plosion.

CorvdiiioA 00 y No pain. _ Answersd_auestions” tntelligently.

Thiretv. Temp. 98 Pulse 88

+1IAEMEI TO LO CICAI FIMO 1IMGS
J
1
u
3 10
b:
-L.- fr *
8 to f1; ;20 24 2B 32 36 40 44 48
Hours oftcr__ bukaAiRQ
“al I<?o0cocyteMetamyetoty ._ Lymphocytes!

b IMoAocytesj
‘Myroorphs T-rrrr  — Mob Nuci<c <rs m* ToxicGranulocytes



Case No* 140

TREATMENT

H RUlphanilamide in Cod Liver
Oil Emulsion.



ASe d' patient....17 years. £ose No m x.

Sex of' potient... Femala-

Nature of tnjui '6' Bums of baok and lower limbs.

DI£tribut_icn_as shown on chart overleaf.

twined  _ infco tot wa*

Corxditrirn orv admission . NB. pain. ThirstyAnswered juestlons____

_Intelligently. Te,np._99jJ _ Pulse JL04_

HAfcMATOLOCICAI HVDI(MGS

b 10
4
J
> ID ¢y cO v
Cxfuzr burning
Aai Leucocytes dV/UvtomyeiocyteSirrrr. Lymphocytes™

h [viovioo yt.csJ

rlyrnorphs —— n, _ Slob INuci € <\>Sju I' k>xic Granulocytes



Case tfo» 141
TREATMENT

14 Sulphanilamide in cod Liver

Oil Emulsion.



Age ol\" patient . 16 yeare. Case Mo,

Sex of patent../ emat°®”

Notuk € of ir\joi » 6, ftornsqf Jbuttoc&s and”back.

,Distxibut.ipn _as jhejm onchart overleaf

+w sm3tained Clotbing_caught fire

Condition or\ odi'T\fSs»on . _

_ JTemp* 38*2. Euls§,,88_

HALLMA1TQLoO GICAL FINO INGS
10
» B to 12 If S ii 36 40 44 48
Hours oflcr buKni>Aq
°Al LAMAucocyt€s— — — — M&tarnyclocy U'Srrrrr __ Lymphocytes!

h Monocytes)
Alymorphs ,,.~r*rrr . - . Slob Nucieors.."j"n—= Toxic Granulocytes



TRJPATVFWT

1< Sulpahnilamide in Cod Liver

Oil Fmulsion.



kqe of patient _22_years. Cose
Sex of patient Fenale*

Nature of mnit » 6 ?2?r?s of -upper limb.

—Distribution Jts -Shown on_chart ojrarleaf

;vv sustained Intc fire during epileptio feizure._

Condition or\ ©dnrvssiQn 99*A9

HAEMATO010CICAI FINOINCS

S) K*/'j
~..g
~Hs

/<5

15

10

der SO X

2 4 6 8 to 12 '6 20 24 2832 36 4C 44
Hours after___ buriM»\Cj

Uaitfrucocytg,Sj..cc..c.... r- Metorvsy'docyU.-S — r -ro LympKocyteS1
- b Mtmoc ytesj
AyrOOrpKsA-r ™M ——_— > Stob INuCXcCxr's , _ , 'T'mioxic GromdOfrytes

A4

x 2



Case no. 143
TREATMENT

1$ Sulphanilaraide in Cod Liver Oil

Fmulsion.



A9e °f patient...16-yaars. Cose Mo -144:.

Scx oP patiarvt Female

Nature of Miu1»3. Scald of lower limbs and abdomen

~ Dieitribiit_ioxi_aB* shown on chart overleaf?

fk>w  sM?turned ------------- SIIpELSd_into_b_ath of _bot, staroh.
COrvd 1M16i\  jfl  Cllirv !13r10r pain? JLnswered gqgagtiom_in$elligently_
Temp,. _PuJBLe I£)0 — —
IMAf MATO010CICAI FINDINGS
J
1
X
4 10
y
4
ferrrtt T — { [- i1
6 c to 12 16 20 24 36 40 <7 i
ft." U"j atrer our
Mai LC-"\COC'j Matclyr’ye socy ieo m . _Ly»vip¥ocy te ;

£5 JMo\ ytp 1
°lymorph,5 Stob INuCipars .mm . loxtc GronMIOCytteS



Case Wo. 144
TREATMENT

If, gulphanllamlde in Cod Liver 0Oil

Emulsion*



A9EL c't 1;:t1mt .. 60-years™ . Cost Mo,

Scx oP pati1érvt... .Female.

Nature of mjui ‘c0..2?22M1 °f ?i*kt unper limb and back.

Diatribe* ion as shewn on chart overleaf,

\hw vmtdined ciot hing_caught.fije .

COr\d ioa on c\donx»«ctbn . _Iniuriee_painfull J.nswered cmestiQii____

— intelligently?. Temp—x- 99 -JPuleeu9(L

HAEMATOLOC ICAt FIMDINGS
65

after burrm?p

Lc-ucocytes A M&tomyeloty . _ Lymphocytes =
O JMirsocyt0S)

°lyrooi'phs ,, _r. Stob Nucie ars Toxic Granulocytes



C&S8 JifC- 145

TREATMENT

1$ Sulphanilamide in Cod Liver
Oil Emulsion.



A9E of aVliit _... A8-years Case Mo

Sex of' pot'Oot Male

Nattire; of iniui P-: Bxtensive bums of back, buttocks and lower

_limbs.

— Dietributionss shown ovichart.overleaf._

k>w :tamed j’ell xm -redLhot .ingot.

Condition or\ c\(ir:\ry-ion . No. j)ain. _ very thirsty. * Answere questicns

~ intelligently.*- Tfimju. 1€D.2_ Puls e U 0_

HAEMATOLOCICAI FIMDIMG:
1

X

g 10

u
6 < to 20 24 23 $2 36 40
Hew (Jte fiJroi»O

Ual Oo>cocytesjrrrr INIIfrtGhrVyeIOCy _ LymphocthS)

h MtV>ocytcr.)
Jdymorphs Stob INAGiOa"S too(Pfonukx'__



Case Nc .

TFFATMETTT

TTcne.



kge of patient. ... 1.3 _.vearse Case M >14.?

Sex c¢cP patyent Male®

Not*arf£ of ir\jui>e,. B.urns__of lower JLImbtitinmk”anAjipper 1 .

__ Pistributlon. as shewn cn ofart cver*lea®. _

H,w sustained flew 1507 hisrh tension oables*
The_kvte_was flcwn f wm_thin oopp«r_wire. In plao«

of “twine andjfchis acted”as_a conducto r«”*

Condition, on odmiss.on . *?. pain- _ V«rv d-cwovjurt oeuld beA*rcuMd _

_ to answer questions. very Vhirstv_. Temts”
105 Pul s* 120 feeble.

HAtMATOLOCICAI INC/:

9
o
[ J
2
q
e g to 12 20 24 2a 36 40 4# 48
Hours after _ burntHij
Atal Lf*Mcocytg Meta***yetot y t%s— -r-r - LympHycytas1-w_

ij [Vloffoc yt£'>]
AlyroorplAS - stob Ch'syz'~tttt k>c



Case Wo. 147 «

t ruva'Pww ? \

None.



kge of paitient 41 years. Qast M

- * i
Bex of potjenjt Mala

Nature of i>\jui ie;, Bums of upper and lower linfos and bacfc.

Distribution” as shown on oharte yerleaf\

(miawv sustomed Into hot slasr.

No pain. Under the influence of morphine

frs. J_ Thirsty. jeaiE.. 1P0_Pu3iL« _96 _

éopuinrorx or\ oc]rrvS'Sion

HAELEMATOLOC 1CA't Fliii.tMC,":

U

% M

T

v

v

10 t
afi_er kitliirv

total Lc-icocyte IN/Itrtoh'sye«ocytes* . . _ Lymphocytes!
R 15 Mo”*ocytesJ

J

Alyroorphj # Slob (Nmckcars jrrrrrrr. lox.it Lranutocytes. _



/jM m
mtM

Case No. 14:8.

TFFATWNT

None.



hge Of puliy O t26.years., . Case Mo. --'tf-,.

r. .j Female,
>cx. or c'ptvnof\lj

Nature of II'NIUI ie.>. Bums of thighs* abdomen, buttocks and backs,

Diatrlbutioii_as. shpim on chart ¢ v e r |

li'‘jiw “stained Nieht dreB0 oauKht fire*
Conditio* or> odnrMSsion _ Slilverin®. L
_ PuljBe 100 __ o _ _
HACMA.TOLOGICAL FIIMOiING:
‘ /
W ! [
m 55
r v
2 I\
Vo N
45 i \ F.
25 |-
\
15 r ~/ \_1
) P &
10 ( / 11 1
) 1
o _
S 1
4 VWWH e — 1 J —J i
e g to v 15 20 24 28 32 36 40 44 48
Hc?ur5 after buKPmQ
11al Lel™cocy e %, __ Motarnyetotytes' r__ Lym:pKoCytesl

b MovsocytesJ
Alyrnorphs _ : _. 510b NaciSor5 Tol.s Grarmupocyte3



Case Wo. 149.

Wone.



kge of i:aM:;nt .76.Years,_ . c ose Mo. <150~

Sex of ocvtie-At Female

Nature of inim ie3 Bums of lower limbs, abdomen, chest and back*

_D.istributicn as shown oil chart overleaf.

low :>u*Wved flight dress caught fire.

CorlcMk>i\ OA CyChf'.'"\'On, No pain. Talkative. Disorientated.
Temp. 97*8 Pulse 110 very weak

HAfcMATOLOC 1CAI FINDINGS
iy
9
-
U
10
0
& 5

Leucocytesrrrrrrr. Mc-tomyclocyUOv— — - Lymphocytes }

% Mo »ocytc ~}

Polyrnoi'ph.s # ~ . Stob Nuo”®*ars- rr“ . lox»c GroMuW x-ytes _






