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BLOOD COUNTS IN Y“HE NEWBORN,

INTRODUYUCT ION,

These counts were made in the Glasgow liaternity Hospital
from 1900, to 1901, on the blood of apparently healthy
infants,

The resulﬁs following are based upon about two
hundred and fifty examinations of fresh blood, and nu-
merations of the red and white corpuscless and thirty
haemoglobin estimations, A hundred and fifty stained
Specimens have been examined,and over a hundred differe
entiated,

The references t0 the weight of infants,are the conclu-
sirons come to from about two hundred weighings.

Tables with the result of each examinations are given,
and when a number have been made in the same infant,
the blood charts are also showvn. As far as possible
the examinations have been made at the end of each
twenty four hours,ecounting from the hour of births ahd
during the first and second days, when a number of Obe-
servations have been made on the same infant, the age in
hours is stated with each, This of course gives no
constant relation to food, but the time elapsed between
the previous feeding and the examination, is indicated

with each case,




As will be seen, in making up the normal averages of
the white corpuscles during the first day, all the
counts and differentiations made in infants delivered
during the adminstration of chloroform to the mother,
have been excluded on account of certain peculiarities
presented by them alone.

The method employed in making the examinations
and the precautions taken, were practically those de-
scribed by Cabot, whose bhook has been the reference on
the subject.

- fhe blood was invariably taken from the ear
of the ¢hildy and this proceeding is much more trouble-
some than in the adult, on account of the difficulty
of getting a free flow of blood,  especially at birth
and for a few hours after, and the movements of the
child.

To obviate this, attempts were made to take
the blood from the umbilical cord, but the puncture
being made into a vessel, the bleeding was so profuse
‘and coagulation set in so rapidly, that it was almost
impossible t0 suck up the exact amount of blood in the
pipette, The haste neeessary under the circumstances
only added to the difficulties,

In preparing the fresh specimen, the effect

of pressure upon the cover glass in destroying or

modifying rouleaux formation, has been noticed on many



S

occasions: and great care is necessary to prevent this.

The Thoma-Leitz counters were used. In es-
timating the number of the red corpuscles, from 2 to 5
fields of %6 squares were counted in two successive
drops; and if vagiation between the counts was great,
a third and fourth were counted,and the average of all
taken, With the white corpuscles, the number in the
total ruled area of the slide was counted with the
same precaut.ions. As a rule the individual counts
were more variable than those of the red corpuscles,
and often five or sixX drops had to be examined, before
an average could be taken,

Por the Haemoglobin estimation, Gower’s in-
strument was used: but I had to give up the use of it
altogether, as it was impossible to get enough blood
(20.C.M.) from an infant’s ear to.fill the pipette,
before coagulation set ins and on account of the fact,
that the Carmine in the Standard tube ehanged colour
after a time.

The majority of the blood films were stained
with Ehrlich’s triple stain,e a few with alecoholic
eosin and methyl blue, the latter being fixed with
aleohol and ether, the former by passing the film
through the flame of a spirit lamp. The Iriple stain
gave better results than the other, after a little

practice in the degree of heating necessary.
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In differéntiating the varieties of the white corpuscles
500 were counted and the averages taken, The number of
the nucleated red corpuscles given,is in 500 leucocytes
counted,

Literature.

The literature is scant and mainly in German.

An outline of the subjectd is found in the chapter on
"The Blood in infancy" in notch’s Paediatries 1896, main-
ly a review of the continental writings

There is a similar article in Cabols

"Clinicai Examination of the Blood" 1900,

The only record in Fnglish of original wobk, thatl
have come across, is a paper by Drs Elder and Hutechison in
the Transactions of the Edinburgh Obstetric Society 1894~
1895, |

"I have found no reference to the condition of the
blood etc, described under @hloroform.

When it has been possible, the original articles
have been read and a list of those is given at the end of
the paper, Articles referred to, but which I could not
get, are given separately with the names of the Authors who

gqoute them,
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THE RED CORPUSCLES,

At the moment of.birth,the blood of the child is
richer in red corpuscles, than that of the adult,

The figures given by different observers, show
great variation, and this is to be accounted for by the
fact that the blood couant begins to increase,shortly
after birth,.

Hayem, in seventeen infants at birth, found the
counts to vary from 4,340,000 per C.M., to0o 6,262,000 per
C.M, and gives the average at 5,368,000 per C,!i;

Cadet (v.Hayem), from 4,500,000 per C.!l. to 6,920,000
per C.M, and gives the mean as 5,596,000 per C.IM.

Flder and Hutchison, from examinations in six in-
fants at the moment of birth, Tound the average to be
5y 546,000 per C.lM.- the extremes being 4,100,000 and
65700, 000 per C,IM.
| In thirty three infants within an hour of birth,
I found the average to be 6,450,000 per C.M: the lowest
count was 5,200,000, and the highest 7,100,000 per C.lM.
bbth being nmade within five minutes of birth, The
majority of the counts were between 5,800,000, and
6,400,000 per C.li. The counts made at the moment of
birth averaged 6,159,000 per C.IM.

Hayem found that early ligature of the cord made

a difference of about half a million in the count,
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In children after early ligation, he found an average of
5,087,000 per C.M., and after late ligation 5,576,000
per C.I, Helot gives the averagze for the former, as
5,080,000 per C.lM.,and for the latter, 5,985,487 per C.I.

Sehiff has shown that this is only a temporary
effect. In four infants in whom the cord was ﬂ?ngearly,
and the blood examined within half an hour after birth, I
found practically no difference in the number of red cor-
puscles from those ligatured late, the average being
6,100,000 per C.M,

1st, ahd 2nd. Days.
After birth, the number gradually increases., The average
of twelve counts,taken from six to twenty hours after
birth, was found to be 7,690,000 per C.M. In twenty one
counts all made twenty four hours after birth, the average
was 7,676,000 per C.M., the minimum and maxXimum being
6,800,000, and 8,600,000 per C.lM.

When a numbef of examinations were made in one in-
fant, during the first day, a slight reduction in the num-
ber of the red corpuscles was found, after the first feed-
ing.(cases 4,51,ete, )

During the second day of life, thére is again as a
rule, -a continued rise in ﬁhe counts of the red corpuscles

Six counts taken at the middle of the second day,
averaged 8,177,500 per C.M.: twenty one counts at the end,
8,425,000 per C.M.,, the extremes being 6,900,000 and
#, 500,000 per C.M.



In three cases (Nos.»,12,29,) the counts did not rise
at all on the second day, but gradually fell from the latter
hours of the first,

Succeeding Days.
From the end of the second day, the number of the corpuscles
gradually diminishes, though daily variations still occur.
This decrease is greater during the third and fourth, than
during the later days, the average drop beingz about a
million during the former, and about two or three hundred
thousand per C.lM. daily thereafter till normal is reached,
This varies very much in different cases, but as a rule,
the earlier the blood ceunt reaches normal, the more con-
stant is the daily drop in the number of the corpuscles.
Thus on the third day, the average of 2% counts was 7,684,
000 per C.M.s on the fifth, of 20 counts 6,757,000 per C.M.:
and on the sixth, of 18 counts, 6,415,888 per C.I, From
the seventh to the tenth day, 50 counts gave an.average of
5, 899, 800 per C.M; The averages for the different days
are tabulated beneathse
Within lhour of Birth, ““counts averaged 6,450,000,per C,I.
Extremes 5,2 and 7,1
1st. Day. asdcounts averaged 7,679,000,per C.M.
Extremes 6.8 and 8.6

2nd, Day. 27counts averaged 8,558,000,per C.M.

B Extremes 6.9 and 9.3 |



Enad

End

End

Fnd

9th,and 10th.Days.

a slight difference,

of

of

of

of

srd,

4th,

5th.

6th.

7th.

gth.

Day.

Day.

Day,

Day.

Day.

Day.

8.

2%counts

21lcounts

20ocounts

13counts

averaged
ExXtremes
averaged
Extremes
averaged
Extremes

averaged

- Extremes

l4counts

24counts

12¢ounts

The averages given by

'Otto

averaged
ExXtremes
averaged
EXtremes
averaged

ExXtremes

7,684,000, per
6.7 and 8.4
7,204, 000. per
6.4 and 8.2
6,757, 500, per
H.4 and 7.4
6,415, 885, per
4,9 and 7.4
6,077,000, per
5.2 and 6.8
5, 853,000, per
4,9 and 7,0
5, 841, 500, per
4,9 and 7.0

C.I,

C.M.

C.lM,

C . ]‘JI.

C.I,

C.M,

C.M,

different observers show only

gives the average for the

fourth day, as 6,165,000,per C.lM.s Sdrensen for the fifth

to eighth day, 5,769,000,per C.lM,{(my average for the same

period, 76 counts, is 6,277,000.per C.M.), whilst Schiff

found the averaige of the first fourteen days,to be 5,825,

000,per C.M.

Bouchut; and Dubrisay (v.Limbeck) however, in ib

infants of 2% to 15 days old, give the very small average

of 4,269,911.per C.M.

The red line in the following chart represents the



average of 225 counts in healthy infants, during the first

ten days of 1life.
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Of twenty one infants whose blood was examined daily, one

reached normal (under 6,000,000.per C.M.) on the fifth

day: three on the sixth: two on the seventh: seven on the

eighth: one on the ninth, and one on the tenth,. In the
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remaining siX, the counts varied from 6 to 7 million,
One of these had Sickness anc Diarrhoea from the fourth
day, and on the tenth day the count was 7,000,000.per C.M
rom my personal observation of the children, the
healthiest were uncoubtedly those in whom the blood count,
reached normal limits earliest (relatively to the count
at birth). It is interesting to note,that of the six
children in whom this @&ccurred before the eighth day,‘
three were the only infants of the series who were fed
with special care, these having been put to the breast
night and day at regular intervals,(cases 6,7,12),
In the other three,and one of the above,the cord was
ligatured earlys; four out of five cases in the series in
which this was donejz the fifth reaching a count within
normal limits on the eighth day.

Daily Variations,
The number of the red corpuscles varies at different
times of the day, in the same individual, counts taken
after feeding, being less than those taken during a fast.
Digestive disturbances, sickness, diarrhoea, etc., in
this way raise the numbers of the red corpuscles per C.lL,
Schiff instances a case,which on thé first day of obser-
vation, gave a count of 7,278,000.per C.M. On the
following day the physiological decrease taking place,
the count was from 6.6 to e;BO0,00d.per C. M.
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Diarrhoea began on the third day,and owing to the loss
of fluid, the count went up to 8,04i,000.per C.M.

In one infant, whose blood I examined, (case »0)
the count on the fourth day of 1life was 6,600,000.per C.
M., an@t falling. On this day, sickness, vomiting, and
slight diarrhoea began, aad lasted till the eleventh
day. On the sixXth day the count was 6,480,000,per C.lM.,
on the eighth, 7,200,000per C.lM.,and on the tenth
7,000,000,per C.lM..

Premature Infants,

Judging from the examinations made on the blood of pre-
magure children, the polycythaemia is as marked during
the first few days of life, as in the matures: but the
physiological decrease in the number of the red cor-
puscles followinz is much slower, Thus three examina-
tions at the end of the first day gzave, lst. 8,%60,000,
per C.M. 2nd. 8,860,000,per C.M. &rd. 8,160,000,per C.lM.3
on the sixth‘effé‘&f 1st. 7,200,000,per C.M. 2nd. 7,800, 000
per C.M., ®rd. 8,000,000,.per C.M.s and on the eleventh
day, 1lst. 7,200,000,per C.,lM., an~ 2nd. 6,800,000.per C.M.

These children however were hand fed, and had more
or less continuous dizestive disturbances from time of
the first feeding, which may account for the relatively
high counts on the later days. In a six and a half

month’s infant, a count of q,OO0,000.per C.M. was made

at the end of the second day. ihe infant was
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eXceedingly feeble, ﬁaking practically no nourishment

from its birth, and died on the third day.(cases 42 to b

Haemoglobin,

As regards the Haemoglobin, oObservers are much more
unanimous, At birth the percentage is relatively much
greater than in the adult, and continues so during the
first fortnight of life,

Hayem gives the average as 110 per cent at birth,
and states that it may be as high 1%0 per cent,

Elder and Hutchison in anine infants at birth, found the
percentage to vary between 95 and 115, the average being
105.6 per cent, using Gower’s Haemoglobinometer.

In twenty-two examinations, at birth, with the same
instrument, I found the extremes 98 and 120 per cent, the
average beinz 106 per cent. A few examinations on sub-
sequent days gave an av-crage of 100 per cent, the ine
dividual percentage being always less than that for the
same infant at birth, The amount of the Haemoglobin
present does not directly correspond with the number of
the red corpuscles, as is shown by the following results
at birth:;- 1st, ited Corpuscles, 5,400,000,per C,lL
Hb. 100 per cent, 2nd, -ed Corpuscles, 5,200,000.per C.M.
Hb., 100 per cent, %rd. :led Corpuscles, 6,000,000,per C.M.

A
Hb., 110 per cent, 4th, iled Corpuscles, 6,400, 000,per C.M.
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Hb. 105 per cent.=- and the individual corpuscle is
richer in Haemoglobin than that of the adult.

Schiff found 104 per cent the average at birth,
and states that this gradually diminishes during the
first fourteen days to 90 per cent, the decrease
being relatively greater than that of the red cor-
puscles during the same period, His observations

ﬁere made with Von PFleischl’s instrument.

Microscopic Appearances of the Blood.

The microscopic appearances of the blood during the
first few days of life, present cgrtain points of
difference from that of the adult. These ares-
Variations in the size and shape of the red corpus-
cles, deficiency of\rouleaux formation, the presence '
of "Shadows', and of nucleated red corpuscles,

The variation in size and shape of the red
corpuscles, is most noticeable during the early days.
The difference in size is decided, many very small
cells being present, Hayem gives the measurement of
the corpuscles as varying from %.25m to 10.2fm: and
as he points out, those small cells are in the great-
est numbers during the first two days.

Thereafter the red cells are much more uniform

in size, though differences are still noticed even

after the second week. The variation in shape is

-
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not nearly so decided, most of the cells showing an al-
most completely circular outline. After the first week
the difference in shape between the individual corpus-
cles is slight.

Hofmeieégdrew attention to the fact,that the
blood of the newborn seemed tO havé less tendency to
rouleaux formation than that of the adult.

Occasionally in the early hours no rouleauxX are to be
Seen in the fresh specimen, even after careful manipu=
lation, In others the rouleaux, though present, are
deficient in formation: in others again, abundant roul=
eaux are present at birth. I have always found them
present after the first two days.

Differences in the staining properties of the red
cells are also noticed, some staining deeply and evenly
all over. Others are deeply stained round the circum-
ference only, and have a more or less white centre:
others again, in the same slide, show nothing but a very
faint cell wall and are evidently without colouring
matter. These 1atter.were first pointed out by Ponfick,
and Silbermanﬁ?found them present in greater abundance,
where the child’s condition during the first few days
was much disturbed.

@ (Lancet. 1887. Vol 2. Page §26. )
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llie numbers present,vary greatly in different slides,
but they are more NUMErous during the first two or three
days than later. Occasionally a red oed&l is noticed,
the protoplasm of which shows different depths of stain-
ing, but this is most noticeable in the nucleated red
corpuscles, |

Nucleated leds,

Much difference of opinion exists,on the guestion of the
presence'of these in the blood at birth. Hayem and
Luzet could not find them, and hold that they disappear
in the latter weeks before birth, Loos and Fischl
state;tnat the large numbers are only found during
foetal life, and that they are seldom seen at birth.
The latter in two cases, found in one, 5 in a hundred
fields of the microscope, and in the other, ﬁone.
In four children, aged one, three, ten, and twelve days,
he found aone, He states that Neumann and K6lliker,
Hock and Schlesinger, found them common in the blood at
birth, Flder and Hutchison found them .umerous in the
Q% Sencoegpin @ 10 teircoepn)
blood of the umbilical cord)! My own examinations agree
with the latter opinions, In blood films from forty
different mature children at birth, nucleated reds were
present in all, though they certainly vary much as re-
gerds number, in different cases.

The highest count was116® in 500 Leucocytes, the
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lowest 1 in two cover glasses,
In eight of the cases the counts were high: - f%&,

116,100, %6, 8%, 50,50, in 500 leucocytes counted.

The avérage was about 9 in the remainiag thirty two

infants, In 1% films taken during the first day, all

had nucleated red corpuscles preseni but one, the

highest count being 25 in 500 leucocytes. They were

found present in all examined on the second day, 1% in

500 leucocytes heing the maxXimum.,

The following table gives the results of 106

slides.examined,during the first ten days of life:=-

At Birth, 40 infants, Nucleated Reds present in all.

\ Extremes [160&1 in 500 leucocytes.

1st. Day, 1% infants, Nucleated Heds present in 12,
Extremes 25&0 in 500 leucocytes.

ond., Day, 12 infants, Nucleated ieds present in all.
Fxtremes 14&1 in 500 leucocyﬁes.

Yrd. Day, B'infanﬁs, Nucleated iieds present in 6,
Extremes 16&0 in 500 leucocytes.

4th., Day, b infants, Nucleated Heds present in 4.
xtremes 8&0 in 500 leucocytes.

5th. Day, 4 infants, Nucleated ieds present in 3.
xtremes 6&0 in 500 leucocytes.

6th. Day, 10 infants, Nucleated kKeds present, in 7.
Extremes 12&0 in 500 leucocytes.
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7th. Day, 4 infants, Nucleated rieds present in one
(1 in sligde.)
gth, Day, 5 infants, Nucleated xeds present in 2,
Extremes 12&0 in 500 leucocytes.
9th, Day, % infants, Nucleated iieds present in one
(2 in slide.)
10th., Day, 2 infants, Nucleated keds present in none

Woino-Oransky did not find any nucleated red
cells present after the fourth day, and concluded that
about this time they disappeared from the blood; and
Flder and Hutchison agree, having found them present on
the second and third days,and none on the fifth. As
will be seen from the table above, I found them present
as late as the ninth day; and in twenty seven eXamina-
tions of the blood taken from 5th. to 9th. day,
nucleated red corpuscles were present in 14, the great-
est number being 12 in 500 leucocytes on the sixth day.
The numbers diminish distinctly after birth, but in
individual cases one occasionally finds in the later
days, a greater count than in the earlier,

The great variation in the number of nucleated
red corpuscles found in the blood of different infants
at birth, has been explained by the supposition that
the hlood of some infants at this time, is more mature

than that of otners.
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In two premature infalts 8 to 8% months old, I counted
72 and 60 respectively in 500 leucocytes, in the blood
taken at birth, and have noted much larger counts in
those at full term.

It seems more probable that the number varies
(see cases 6,7,9,%2) at different times in the same
individual, than that there is a difference in the
developement of two bloods at the same age,- some pPro-
cess taking place analagous to the "Blood Crises} de-
scribed by Von Noorden (v. Cabot) as occurring in re~
generating blood?

The prevailing type of nucleated red corpuscles is
the Normoblast, and these cells are always to be found
in the majority. The most common cell,is about the
size of an ordinary red dorpuscle, and has a circular
nucleus more or less centrally placed, from 4 to 4 the
size of the diameter of the cell, stained deeply blue
with Ehflich’s stain, Occasionally a bright white spot
is seen in its centre, and sometimes the nucleus seems
t0 lie in a space, the edge of this showing as a light
ring around it. Other,.and less common forms are seen.
Sometimes the cell is larger than a red corpusclé and
the nucleus proportionately big, or smaller than a red
corpuscle, and with a very small nucleus, Occasion-

ally they approach the Microblasts in appearance,hav-

ing a very large nucleus and very little protoplasm.'



More rarely the nuecleus is in two pieces, both deeply
stained, énd each surrounded by a light ring; or the
two pieces may be connected by a lighter stainea
(green)band. The aucleus may be apparently resting
on the cell Wall,or projecting partly beyond it.

When many Normoblasts are present in the in=-
fant blood, I have zizp' found a few liegaloblasts also.
They are mostly larger than the Normoblasts, and have
a larger and less circular nucleus, which stains a
pale green with Ehrlich’s triple stain, and spows re-
ticulations., Great variation in size and shape 1is
seen in different cells,

Nucleated reds are occasionally found, that
can hardly be classified as belonging to either type,
as they present resemblances to both.

In one case 8 megaloblasts were present in 5;
nucleated reds counted, in another 4 in 1l4,and in a
third 4 in 72;- all shortly after birth. They

are less common in the later days.

Colours of the Skin,

Associated with those changes in the blood and circu-
lation,which are taking place in the hours succeeding
the birth of the child, are marked colouratios of the
skin. At birth, and for a variable time thereafter,

the entire surface of the child is of a dead pallor,
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and the mucous membranes purplish, Once the child
has breathed freely a faint colouration is observed
pervading the skin, ana this gradually becomes deeper,
until about the end of the second day when it reaches
its maximum as a rule,

In some infants and, especially in the premature,
the intensity of the colour is almost startling.

This was the case in an infant of 6% months, which at
the end of the fTirst day was"like a lobster", bright
red all over (case 45)., When the blood count falls
during the first day, a distinct lessening of the
depghs of the colour is obse?ved, and during the
second day a gradual deepening again, From the
third day onwards the redness slowly disappears, till
on the fifth to the eizhth day the skin is practically
normal in appearance,

The rapidity of oaset df this colouring of the
skin varies, It sets in early when the circulation
is vigorous and the child cries readily and breathes
freely, and when artificial respiration has been re=-
sorted to and the child much handled.

In weakly premature infants, the change is
slowy and in one or two cases in which the circula-
tion was faulty,and the child died in a few hours, the

skin retained its original pallor till death.
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The colouration seems to be due to a congestion of the
peripheral vessels, with a concentrated and partially
aerated bloods and its increase and decrease, t0 in-
creasing and diminishing concentration,

Diarrhoea, Sickness, and any disturbance of the
general health,tend to prolong this congestion.

When the redness of the skin begins to lessen ab
the middle of the first or the end of the second day, a
yellowing makes its appearance. This varies much in
degree, from the faint staining lasting an nour or two
seen in almost every infant, to a distinct Icterus
Neonatorum w:th bile stained mucous membranes and urine,
persisting for days.

.Von Limbeck holds,that the decrease in the blood
count is due to a lessening of the concentration of the
blood; and in no way associated with the Jaundice of
the newborn, as Hayem originally believed; but the com-
bination of this colouring of the skin,with a reduction
in the number of the red cells per C.M., is so constant,
+that it suggests that with the gradual dilution of the
blood,a certain number of the corpusclesvare being de-
stroyed. the presence of the "Shadows', ( the Stroma
of the red corpuscles only, the Haemoglobin having been
removed ) already noticed as being present in greatest

numbers at this period, tend to strengthen the idea.

-



Roren.)
Osleer01nts out that the bile colouring matters, ana

some of the urinary pigments are derived from alteread
Haemoglobin, which would require the daily destruction
of many corpuscles, This colour, may thus he due to
an exaggeration (relatively to the adult),of a
physiological process in the first few hours of lifes
and the more marked colouration in some, to the dis-
turbance of the process on account of digestive dis-
order etc,

Of the forty five infants from whom these blood
examinationé were made, twenty six had Icterus more or
less markeds and the ogset of this in all of them, was
associated directly with the fall in the corpuscle
count towards the end of the first, second, or third
days. (Charts showing this with cases. 6,7,9,10,11,
51 ete). In three infants,the Icterus was very
marked, and persisted so till the date of dismissal
from Hospital (1lth. Day). In two the yellowing be-
gan during the latter hours of the second ocays- in the
third on the third day,- all after a considerable drop
in the blood count, Two of them had apparently good
health both before and after the Icterus set in, the
third had a severe purulent ophthalmia and digestive

disturbance, The following is an analysis of the

Jaundice cases:=
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Of 1% infants delivered during chloroform administra-
tion, 10 had Jaundice, 76 per cent.

Of 4 infants bora prematurely, 4 had Jaundice,

Of b mature infants after normal delivery, with cord
tied early, 5 had Jaundice,
- 0f 2% mature infants,after normal delivery, with cord
tied late, 7 had Jaundice. H0 per cent,

From other observations I made in Hospital, of
numbers of children whose blood was not examined, the
above percentage zives a fairly correct idea of the
prevalence of Jaundice amongst them; and especaially of
its frequent association with chloroform cases,

The four premature children had sickness more or
less continually during the first week of life, The
infants whose cords were ligatured early, were all in
apparently good health otherwise, Of the seven
ligatured late, four had digestive disorder, and three .
were in good health before and after the Jaundice bezan.

The opinion has been held by some observers,that
infants in whom the cord is ligatured late, are more
prone to Icterus than those in wnom it is ligatured
early. According to Galabin, the observations of
Schmidéjshow that exactly the opposite is the case.

Q ( Arch. F. Gynaek. Vol XLV1., 1894).

TR
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It certainly was so in these cases., The association
also, of early ligation of the cord, with a comparative-
ly early fall of the red corpuscle count t0 normal

e
limits, is noteworthy. (cases 7,10,11,22,28),

Weight of the Child,

During the first hours of 1life, certain fairly constant
changes in the weight of the child take placey and
those are associated very closely, as Hayem points out,
with the variations in the counts of the red corpuscles,

Haake found, from the careful weighing of 100
mature infants at the Leipzig lying=-in Hospital, that
in every child weight decreased during the first few
days of lifey increase as a rule taking placé on the
third day, so that the birth weight was generally recov=
ered by the ninth day.

Winckel gives the results of the weighing of 100
children, in a paper to the Berlin Obstetric Society.
He found that all children diminished in weight soon
aft;r birth, the diminution continuing in most cases
for two or three daysj and that most of them had regain-
ed their normal weight by the tenth day.

Von Siebold found that in the majority of the
children weighed, a diminution of weight was observable Ll

the second or third day, the weight then remaining the
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same till the fourth to sixth days. From fifth to
seventh days (if well), the weight at birth was attain-
ed, and then increased, In 14 children he found
neither increase mor decrease till the sixth to eighth
daye. The average nominal increase he gives as §1b. in
the first nine days,

Of 1% children whom I weighed freguently during
the first two days, one gradudlly increased in weight -
from the time of birth, eleven lost on the first and
second days only, and one diminished in weight till the
fourth day. ‘The a&erage loss of weight during this "
period was %lb. Déily weighings after the second day,
showed as a rule a gradual increase taking place.

In %6 infants weighed at birth, and on the ninth or
tenth day, twelve had the same weight as at births
thirteen had gained élb; eight 41b; and three £1lb.
One weighed %1b. less than at birth (Diarrhoea etc.).
The average gain during this period was $1b.

From the above results, which agree pretty close-
ly, it will be seen that the variations in the weight
of the child are associated with the variations in the
red corpuscle counts,= while the child is losing weight
the count of the corpuscle increases, when the child

gains weight again the count falls,
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During the first day when the weizht of the child is
gradually diminishing, a slight increase, or at least
a maintenance of the same weight, is noticed for a
time after the first feeding. At this time the
blood count is less, The relation between the loss
of weignt qnd an increased number of red corpuscles
per C.M., is s0 constant, as to suggest that the éame

causes account for both phenomena,

Polycythaenia of the Newborn.

The great increase in the counts of the red corpuscles
occurring during the first two days of life, over
those at birth and on later days, is held by some Ob=-
servers t0 be a true polycythaemia, due to an actual
increase in the number of red cells in the bloodjand
by others to be an apparent increase, on account of a
concentrated condition of the blood. The bloofl of
infants, is much more susceptible to.both physiologi-
cal.and morbid influences than that of adults, and
the changes conseguent upon the action of such in=-
fluences much greater. It is probable therefore,
that whatever the causes of this plethoric condition
of the blood of infants are, they will produce a much
greater effect,than they would on the blood of a

grown-up person,
Hayem believes that this increase in the red
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corpuscles,is mainly due to "the very abundant pro-
duction of new elements", on account of the fact
that when the increase took place, he found that it
was associated with a greater number of corpuscles
of very small diameters and that when the count
diminished, the corpuscles as a whole were larger.

The appearances of the blood at birth, the
variation in size and shape, the presence of nu-
cleated red corpuscles often in large numbers, and
the associatibn of the yellowing of the skin, or
distinect icterus with the drop in the blood count,
appear to denote that some degree of new formation
or regeneration is taking place, during the early
hours of lifes but it does not seem probable that
this alone can accouint for the great increase of
the red cells per C.M.

Schiff points out that during the first hours,
when the infant is taking no food, there is a con~-
tinual loss of fluid from the body by perspiration,
urine ete; so that the proportion of solids in the
blood is increased by the blood becoming more con-
centrated, The loss of weight which occurs in
close comnection with the corpuscular increase, in-
dicated that a loss of fluid is taking place; SO

that the plethora,in the main,may be considered as

analagous to that following profuse diarrhoea or
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fasting in older infants, It is probable, however,
that other influences még act more or less directly in
increasing the blood count, before much fluid has been
lost from the body.

The cold of the atmosphere acting upon the
child’s skin immediately after birth, will cause a
general contraction of its capillaries, and raise the
blood pressure. As the result of a large number of
experiments, Oliver has shown recently, that any in-
fluence causing an increase of blood pressure, will
slightly conce:ltrate the blood for a time, probably by
forcing some of the fluid contents of the vessels,
into the surrounding tissues. This contraction 1s
succeeded in a variable time by a dilatation of the
peripheral vessels and congestion of the skin. The
very marked redness associlated with this latter, the
difficulty of getting the blood to flow freely from a
puncture at this time, and its dark colour as it
emerges from the capillaries,- "almost like venous
blood", (Hayem)~ suggeshs that there may be a degree
of stasis in these vessels in some infants,

The loss of fluid from the body by perspiration
etc, and the gain by feeding, sSeéem to0 counteract each
other about the end of the second day, as a rule,
when the blood count is abt its maximum, and the weight

lowest. During the succeeding few days the weigzht
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gradually increases, the intake being greater than the
output, and the corpuscle count fallsy till about the
middle of the second week,the normal equilibrium is
established and the red corpuscle count within normal
limits, |

The foetus during its 1life in utero, having
little or no loss of heat to counteract, requires pro-
bably only a small guantity of oxXygen.

Experiments on animals have shown, that if the
placental circulation be interrupted, the foetus
shows signs of asphyxia in a few minutessy but is capa-
ble of being restored alfter a longer duration of
asphyxia, than an air-breathing animal would survive.
(Zweifel).

After birth on the other hand, the loss of heat
from the body, requires a greater supply of oxygen;
and the patency of the Ductus Arteriosus and
Fustachian Valve, prevents a thorouzh aeration of the
blood. The relatively greater amount of Haemoglobin
and red corpuscles per C.M. at birth, compared with
the adult, and the increasing number of the latter
during the first forty eight houws, consequent upon
diminished bulk of the blood, may be regarded as a
compensatory process..

In children with congenital heart disease,a
great increase in the number of the red corpuscles per

) . OsLER
C.M, and of haemoglobin, has been found (Gibsonjetec).
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THE WHITE CORPUSCULES,

welative t0 that of the adult, the blood of the new=-
born shows a much greater number of leucocytes
present per C,M.

"The counts of the whites vary with different
examiners,so that our knowledge of the exact figures
is by no means accurate" (iotch), So great are the
variations in a sequence of counts in one infant
during the first few hours of life, that it is essen-
tial in detailing the results of examinations, to
note the age of the child and the relation to the
taking of food.

At Birth,
As regards the number of leucocytes per C.M, at
birth, the results vary greatly because‘observations
were not all made under the same circumstances.

Thus Hayem gives 18,000per C,lM., as the averase
of the first forty eight hours; and Cadet,(quoted by
Hayem) 19.500per CM, for the same period; Bayer,
16.000 to 2%,000per CM at birth, and Woino=Qransky,
16.980per C.li.

In eighteen counts made in different infants within hal¢-
.an-hour of bifth, after normal delivery and before

food, I found an average of 19.055per C.M. The
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individual numbers varied from 16,400per C.M. to
2%,000per C.M, the majority being about 20.000per C.IM.

Flder and Hutchison in twelve examinations at
the moment of birth, gave an average of 17.884per C.M.,
the counts varying from 12,200 to 26.500per C.M.
They make no statement of the circumstances of the
births, with regard to the higher counts (25.000 and
26,500per C.M.). As will be seen, some counts I have
noted at birth were much greater; but these were so
constantly associated with chloroform administration
during delivery, that they have been excluded from
the above counts. (See Page 46 ). |

1st. and 2nd. Days.

From one hour after birth,till the taking of first
food, 16 counts were made, These varied from
1%.600 to 22.000per C.M. the averaze being 18.5%Z5per
C.M., or slightly less than that at birth. The varia-
tion is greater than at birth, hut the period over
which the examinations were made, was from two to six-
teen hours. Nineteen counts were made during the
later hours of the first day, all after first feeding
but withoup near relation to a meal, (1e.till &4 hours
after it), the average being 20.915, ana extremes
15.000per C.M. and 28,000per C.M.

Under the same conditions on the second day, 21

counts gave 22.800per'C.M.as the average, the counts

varying between 14.800per ¢.M,, and $0,000per C.l.



"Succeeding Days.‘

’ -After‘the second day, the variations between individe-
val counts are less marked, and the averages gradu-
ally fall. Twemty counts on the third day zave an
average of 15,585 per C.,M.; ten on the seventh,
14,560 per C.M.jy and twenty on the eighth,ninth, and
tenth days, 14.5b8 per C.ll.

Hayem found a sudden diminution in the white
corpuscles taking place on the third day, the counts
falling from 18.000 per C.l, to 6.000 per C.lM. or
even 4,000per C.l., rising again to 7.000 or 9.000
per C.l., and remaining so for an indefinite period.
He makes no mention of the effect of digestion on
the leucocyte counts, In some cases of my series
the fall has been sudden on the third day, but the
counts have never fallen below 10.000per C.lM.

Denis found that the diminution in the white
cells occurred on the fourth day, and observed that
after food there was an increase in their numbers:?
and Sehiff calls attention to the daily variation in
consequence of digestion,

The above averages of 160 counts are tabulated
below, and in the chart of leucocytes on page3dd »
are represented by the lower (blue) curve,

Within lhour of Birth, 18 counts averaged 19,055per
~
C.M.
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From birth till first feeding, 16 counts averaged
. 18, 525per C.M. Fxtremes 1%.600 and 22,000,

1st. day, without food, 19 counts averaged 20,915per C.M.
FxXtremes 15,000 and 28,000,

2nd., day, without food, 21 counts averaged 22.800per C,M.
¥xtremes 14,800 and %0,000,

s»rd, day, without food, 20 counts averaged 15, 585per C,lIL
Fxtremes 12,200 and 20,000,

4th, day, without food, 16 counts averaged 15,%68per C.M.
FExtremes 12,400 and 19,000,

5th, day, without food, 11 counts averaged 16,28lper C.IL
Extremes 1%,900 and 17,800,

6th., day, without food, 9 counts averaged 15,4s%per C.M.
Extremes 14,000 and 17,500,

7th, day, without food, 10 counts averaged 14, 560per C.lL.
Extremes 12,200 and 17,800,

8th., day, without food, 1% counts averaged 1%, 850per C.lM.

Extremes_l0,000 and 17,000,
9th. day, without food, 5 counts averagéd 15, 540per C.lM.
Fxtremes 11,000 and 15,000,
10th. day, without food,2 counts averaged 1o,500per C.M.

¥xtremes 12,400 and 14,600,

Digestion Leucocyties.

The following examinations were made with a direct re-

lation to food, ie.from & to %% hours after taking of it.

Thirteen counts after the first feeding,- which tqok
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place from 4 to 18 houbs after birth; gave an average
of 29,440per C,M., the extreme counts being 24,000percM.
and »9,000per C,M.Both two hours after the feeding: that
is to say, an increase over the birth average o

10, 000per C,.M. In five cases the count was over

40, 000per C,HM. The greatest increase noticed in an
individual case, was 17,000per C.M. An hour after
birth the whites were 16,400per C,lM., éige hours later
the child had its first food, and the count made three
hours after this was 54,400per C.M. (case 10). The
smallest increase was 4,800per C.lM.: the count at birth
being 22,000per C.M., and an hour after the first
feeding (1lhours later), 26,800per C.M.

Schiff records a case,in which the count an hour
after birth was 19,500per C.M., after its first meal
27,625per C.l., and after its fourth, 56,000per C..

The average of 6 counts at the end of the first
day, all with relation to food other than the first
feeding, was 26,200per C.M., (22,000 to 29,000) and on
the second day of 4 counts, 27,704 (25,000 to #5,000per
C.M.). On succeeding days the counts were as a rule
}lower, althouzh from the third to the tenth day, counts
of »0,000per C.M. were occasionally made. These Pe-
sults are tabulated beneath, and in the chart of

leucocytes are represented by the upper (red) line.
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After first feeding, 18 counts averaged 29,480per G.M.
Extremes 24,000 and 89,200.
1st. day with food, 6 counts averaged 26,200per G.M.
Extremes 22,000 and 29,000.
2nd, day with food, 4 counts averaged 27,708per G.M.
Extremes 25,000 and 85,000.
8rd. day with food, 2 counts averaged 22,600per G.M.
Extremes 15,600 and 29,600.
4th. to 9th. days with food, 85 counts averaged 21,564
per G.M. Extremes 15,000 and 29,400.
The chart represents the averages of 220 counts; the

blue line those counts without, and the red those with,

food relation.

77

V3000 3oaP
neo M 30
A
. Viooo.
-
1V'ioo- “ J—l@.
20000. Y 10-000
Mboo I'-300.

v
KXti-C2.BW w
"“VoocV



a6,

The following counts have been excluded from the
averages previously given:- on third day,12,600per
C. M, %hbur after foodySickness: on fourth'day,14,400
per C.M, lihours after foods~Sickness. In a child
with diarrhoea and digestive disturbance, 1, 200per
C.M. was counted on fourth day, one hour éfter Tood}
14,000 on sixth,two hours after food; and 12,000per
C.M. on eighth day, also two hours after food (cases0)
The counts in premature children were oo few

to make any conclusion from,

The Leucocytosis of the Newborn,

From the above results it will be seen, that the
variations in the numbers of white corpuscles present
in the blood, during the hours succeeding birth and
before first feeding, is slight compared with that
of the reds., In 6 infants whose blood was examined
on more than two occasibns during this period, the
ledcocyte count increased in two (5,000 to 4,000per
C.M.)s and diminished slightly in four (about 1,500
per C.,M,)s and this while tne counts of the red
corpuscles were increasing.

The average count in a number of examinations,
has been seen to0 diminish slightly from birth till
the time of the first feeding. The explahbation of

this is probably that two influences are at work,-
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loss of fluid from the body, and fésting,— both
tending t0 increase the red corpuscles in the drop,
while the former only has this effect upon the white
cells, Fasting has been shown by many observers to
lower the leucocythe cou¢£ in the adult blood, It
would seeh therefore, as if the one influence counter-
acted the other,during the first hours of life, As
soon as food is taken, the count rises and the avera.ze
(without direct relation to food), on the first and
second days, is higher than that at birth. During
the succeeding days a gradual diminution in the
numbers t¥kes place,

These results, and those of the differential
counts Tollowiiig, agree with the theory of Lepine,
Von Limbeck and others,who hold that the leucocytosis
of the newborn is partly due to blood concentration,
and partly to the influence of digestion, Gundoobin
and others, oppose this view. (see page 42.).

In connection with the increased number of
white corpuscles in the blood of the infant at birth,
relatively to that of the adult, 1t is interesting to
note that during pregnancy there is also an increase
in the blood of the mother, and that & digestion
leucocytosis does not occur over and above this.,
(Cabot). The same author suggests, that the whole
thing may be only a prolonged digestion leucocytosis,

"the mother having to eat for two'.
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This only occurs during the latter monthsAof pregnancy,
when the c¢irild is increasing most rapidly in sigze, aﬁd
presumdbly, requiring most nutrition, The chilad is
taking nourishment conspantly with the free iﬁter—
change of fluids going on between the two bloods, not
intermittently as at the breast: so that it seens
likely, that in utero there will be a larger number
of leucocytes continually in the circulation, instead
of the variations which are associated with the tak-
ing of food after birth,

The effect of digestion of food on the leuco-
cytes of the infant’s blood, is mush greater as a
rule than in adults, and this is especially the case
after the first feeding,- 10,000per C,M. being the
average increase in the above cowits, Increase in
white corpuscles almost equal to this, has been notic-
ed after the first meal by the mouth, in adults who
have been fed for a time, completely by the rectum,
Cabot found in a case of Gastric Ulcer, that after
the first food by the stomach, the leucocyte count
rose from 4,000per C,M., to 15,500per C.M.,3 and sug-
gests the "novelty" of the food as an explanation,
This is borne out by bhe results of the examinations
in infants. Of sixty eounts in relation to food,
those made during the first and second days of life

(25), gave an average of 27,777per C,M.; whilst those

on the third to tenth days (%7), gave only an average



of 21,705per C.M.

In a few of the counts included in the table of
averages made in relation to food, the mumber of white
corpuscles showed little.or no increase, relatively to
counts made in other infantsAof the same age, without
food relation,- Presumably no leucocytosis or only a
slight one, was present. Some healthy adults show
no digestion leucocytesis (Von Limbeck), The
difficulty of getting accurate information with regard
to the child’s feeding, from the mother, may however,
be the explanation, as the counts are as a rule,
greater when a fast of some hours has Preceeded the
feeding, and less when the feeding is frequent., The
leucocytosis is most marked from one to two and a half
hours after food, and seems to be practically over (ex=
cept on the first two or three days) in four hours.
This conclusion is come to on account of the relative
equality of counts made afier this period, anc those
without food relation in different infants on the
same day; and the counts on subsequent days in the
same infant, In no case have I noticed a count much
above the average given (without food), later than

three and a half hours,

Differentiation of White Corpuscles,

It is very generally held that the blood in infants,

has a larger percentage of Lymphocytes than that of
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the adults; 40 per Cent to 60 per cent in the former,

and 20 per cent %0 %0 per cent in the latter: and

correspondingly,the Polymorphonuclear Neutrophiles

are less; 20 per cent to‘40 per cent in the fornmer,

compared with 60 per cent to 70 Per cent in the latter,A
Kottt chhiadag  Cotak, e D

In the following differential eXaminations, the
percentages of the lymphocytes were as a rule within
the above limits, and above that of the neutrophiles,
where there was no relative increase in the count of
the leucocytes; but almost invariably when there was
& leucocytosis it was associated with an increased
percentage of the neutrophiles, and a consequent de-
crease in the lymphocytes. A few cases show a
fairly constant percentage throughout.

Hayem found that at birth, there‘;;é relatively
more-lymphocytes than in adults. Loos and sthers
hold that they exceed the Neutrophiles in mumbers.

Elder and Hitchison found the neutrophiles in
excess in every case exXamined (7), lymphocytes being
from %5 per cent to 40 per cent, neutrophiles from 55
per cent to 65 per cent, and Fosinophiles from lper
cent to 2,5 per cent (see page 49. ). In 14
differentiations within five minutes of birth, I
found the lymphocytes varying from 46 per cent to 66
per cent, the average being 55 per cent: the neutro-
philes from 27 per cent to 46 per cent, average 40per

cents and the eosinophiles from 1 per cent to 9 per
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cent, average 4.5 per cent, In every case but one,
(the two varieties being practically equal), the per-
centage of lymphocytes was greater than that of the
neutrophiles,

In 6 cases, from an hour after birth till the
first feeding, the lymphocytes varied from 54 per ce:at
to 56 per cent, the average being 51 per cent: the
neutrophiles from %5 per cent to 6% per cent, averagze
44 per cent, With one exXception the lymphocytes
percentage was greater than that of the neutrophiles,
(This exception should perhaps not be included in the
normal averages, as the child was born in the open-
air, and exposed for about an hour before being removeds
Blood examination made four hours after birth, gave
17,000per C.,M., lymphocytes %4 per cent; “oper cent
neutrophiles,and 24 per cent eosinophiles,~ possibly
the )  of a‘leucocytosié? If excluded, the
averages of the five cases above would be practically
as at birth), Thus from birth till first feeding,
lymphocytes were in excess in all but one,

With the first feeding and the rise in the count
of the leucocytes, differentiations show a relative
and absolute inerease in neutrophiles,

In seven infants, in whom the leucocytes were
counted and défferentiated, the avergge couit, one to

three hours after feeding, was $0,000per C,M.3$
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the average percentage of the lymphocytes was 56 per
cent, and of the neutrophiles 59 per cent, In every
case the percentage of the neutrophiles was greater
thah that of the lymphocytes.

During the remainder of the first and on the
second days, when the leucocyte count is still
higher than at birth, there is a much slighter varia-
tion in the percentages between the examinations with
food relation, and those withouts: the majority of the
counts both before food and after it, showing the
neutrophiles in excess of the lymphocytes. In 6
counts with food relation on first ahd second days,
the average of lymphocytes was 57 per cent and the
neutrophiles 56 per cent: and in 10 counts without
food relation, lymphocyte average was 42 per cent
and neutrophile 5& per cent,. From the third day
onwards, there is a gradual return to the condition
at birth, the lymphocytes being in excess of the
neutrophiles in examinations without food relation,
and after food only a slight increase in the neutro-
philes is found., Twenty two counts were made from
the sixth to the tenth dayj;- in 11 without food re-
lation, the leucocyte count averaged 1ls,900per C.lM.,
lymphocyte average was 60 per cent, and that of the
neutrophiles %7 per cents while in 11 with food rela-
tion, the count averaged 20,700per C.M., the lympho-_

cyte average was 44 per cent and the neutréphile 49
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per cent,

In four counts on the ninth and tenth days, two
with relation to food,and two without, the lymphocytes
were in exXcess in all, .Only on the first day‘dan I
say that there was an absolute inerease in the neutro-
philes, as only then were a series of examinations
made, of the blood of the same child,

The three following counts are excluded frdm the
averages above: -
On 2nd. day, lhour after food, L.60 per cent,P.$.54
per cent, F.6 per cent, Leucocytes 15,000per. C,M.

- Bickness,
On 4th. day, lhour after food, L.68 per cent,P.%.27
per cent,E.,4 per cent,Leucocytes 1&,200per C.M.

| - Sickness.

On the 6th., day 2hours after food,L.56 per cent,P.%.40
per cent,E.4 per cent,Leucocytes 14,000per C,M.

- Sickness.,

The above results agree with those of Gundobin,
who found the neutrophiles from 60 per cent to 80 per
cent during the first two days of lifejand that after
the second day thefe was a gradual diminution in
their numbers, so that from the seventh to tenth days,
there was an absolute and relative increase in the
lymphocytes. He holds that the increase in the

neutrophiles, is due to a diminished activity of the

retrograde metamorphosis (see page 37 ).
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The percentage of the Eosinophiles is relatively
greater than that in the adult. The variations in
numbers are great, but show no regularity in change

like those of the other leucocytes, either to food

or fast.

In the total

(88) differentiations,

they varied

from 1 per cent to 17 per cent the average being

about 5 per cent.

following table: -
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These results are given in the
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Hdistology of White Corpuscles.

In those differential counts, no attempt has been
made to classify the Lymphocytes under the headings
"Small" and "Large"s as intermediates in size between
the two are very common, and it has often been imposse-
ible to draw any accurate line of distinction between
them, Small lymphocytes with a deeply stained
circular n@ucfus, are most numerouss but many cells
of the same size are seen with a pale (green) ngucfus.,
‘Occasionally the nguclus is in two Pleces lying side
B& side, bothe being stained deep(bluq)as»a rule,
"Iransitional" forms, the large lymphocyte with pale-
stained horse-shoe nguclus, are common, though in
smaller numbers than those with the circular njuclius.
The Polymorphonuclear neutrophiles vary con-
siderably in size and appearance. The majority
have the centrally-placed nQucfus or nuclei stained
irregularly, deep blue in some parts, green in otherss
but many are found with evenly stained pale(green)
nuclei. Occasionally the nuclei are at opposite
poles of the cell, close to the cell wall, Rarely
cells having all the appearances of the neutrophiles,
wifh
but+eosinophilic granules also present are seen, the
latter as a rule being clumped in one part of the

cell,

A similar variation in size is noticed in the

Fosinophiles, the large having the usual loosely
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connected appearance, while the smaller ones resemble
the neutrophiles more in shape, Between these latter
and the small eosinophiles, are corpuscles having re-
semblances t0 each variety, and whose granules are
neither typically neutrophilic, nor yet typically eosin-
ophilie, |

These variations from the typical forms are very
numerous, and especially in blood films taken during

a leucocytosis,
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CHLOXXOFORM

During examinations of the blood at birth, and in
the first few hours of life, that of infants de-
livered during chloroform administration to the
mother, showed much greater numbers of leucocytes
per C.M., than was found in the blood of childrem
born under normal conditions, The association
between the use of the anaesthetic and the higher
leucocyte counts at birth,wds so constant, that
the following cases have not been included in the
first days averages given (page »Q.).

Some of the deliveries were delayed (e.g.con-
tracted outlet), in others there was no delay (e.g.
Caesarean Section)s and some infants were exposed
longer than others, on account of artificial res-
piration having to be emploYed. The only excep=
tional circumstance comnon to all, was the
anaesthetic, chloroform,or chloroform and ether,to
the mother.,

All the examinations referred to below, were
made before any food had been taken,

The coﬁnts of the white cells in the blood
of 1% infants, delivered during chloroform adminise-
tration, taken shortly after birth, were found %o

vary from 17,000per C.M. to “8,000per C.IM.3 and the

average of 29 counts, from pbirth to first feeding
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was 26,140 per C,IM,

| In normal deliveries on the other hand, the
counts varied from 16,400 to 25,000per C.M. at birth,
(the a#erage being 19,056ber C.M. )3 and the average of
28 counts from birth to the first feeding, Waé 18,690
per C.M.

Ih the former cases, the number of white cor=-
puscles present, seems 0 be in direct, relation to the
toéme that has elapsed between beBinning the chloroform,
and making the blood examinationss: and to the duration
of the administration, In one infant ghe count was
17,000per C.M., ghour after birth and fhour after be-
ginning the anaesthetic, but rose to 26,000per C.M.
two hours later: in another 21,200per C.lM. at birth,
the anaesthetic having been given for half an hour be-
fore delivery,- and rose to 27,800per C,M.three hours
laters while in a third %6,000per C.M., was counted
half an hour after birth, and one and a half hours
after the chloroform. This increase in the leucocytes
reaches its height in the majority from 14 to shours
after chloroform, and therefore a variable period after
birth. The following are the highest counts made in
each of the 15 infants:-

Duration of chloroform.Time‘after birth,Time after he-
ginninz Chloroform
bﬁ,OOOper CM, lhour * 4hour lihours.

%2, 800per CM,lhour 1lhour 2hours.
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Duration of chloroform,Time after birth,Time after begin-

ning chloroform,

24, 000per CM.ihour $hour 1l¢hours,
25, 000per CM.%?our %hour {Bour.
29,000per CM, thour " 1hour 1lihours,
10, 800per CM.lhour lhour 2hours,
26, 000per Ci, ghour 2hours 2¢hours,
27,200per CHM, 20min, lhour 80nmin,
40, 000per CI, zhour lihours 2hours,
68, 000per CH, Fhour Shours 5ihours.,
27,800per Cli.20min, shours shrs,&20min,
29,000per CH,ihour 4ihours 5hours,
%0, 000per CM, lhour lhour 2hours,
After this the count gradually falls, Of eight

of the above whose blood was examined frequently, a nor-
mal count (relative’to the averages given under normal

* conditions), was reached in gix, from four to seven
hours after birthy in the two remaining cases, the high-
est count was made 4% to 5hours, after birth, A great
increase takes place again after the first feeding. (see
charts 29 to 59),

The differential count also differs from that in
the majority of children after a normal delivery, in
that, as a rule, the neutrophile percentage exceeds that
of the lymphocytes. In 20 differentiations after a nor-

mal delivery,the lymphocytes varied from %5 per cent to

‘66 per cent, the average being 5% per cents and the
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neutrophiles from 27 per cent to 8% per cent, average
being 42 per cent, In all but two,the lymphocytes were
markedly in excess.

In 17 differential counts in chloroform ca#es, the
lymphocytes vary from 2% per cént to 50 per cent, the
average being %6 per cents and the neutrophiles from 44
per cent to 74 per cent, average being 60 per cent, In
all of those but one,the neutrophiles were in excess,

As has been noted before,Elder and Hutchison in 7 differ-
entiations from the blood of the cord at birth, found

the neutrophiles in excess in all, This differs from
other observers., No statement as to the nature of the
delivery 1id given,

The Fosinophiles show no regulsr change, the
average in the 19 normal cases being 4,5 per cent and in
the chloroform cases &,5 per cent, both varying from 1
per cent %o 9 per cent, An increase in the polymofpho-
nuclear leucocytes, is found in the pathological leuco-
cytes of adults (Cabot).

The stained specimens in some cases, showed large
numbers of nucleated red corpusclesy but whether more
than in ordinary cases, it is difficult to say, as the
numbers vary so much in both. Only here have double
nﬁclei been seen in them; A few megaloblasts were pre=-
sent in all the slides examined,

The white corpuscles show ©0 a marked extent, all

the variations noted under Leucocytosis.
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The suggestion that the action of Chloroform circulat-
ing in the child’s blood, may be the cause of the leuco-
cyte increase, is supported by the fact that various
chemical suhstances administered to the mother, have
been detected in the circuiation of the child, and
chloroform amongst them, freely (Galabin): and also by
its other effects upon the child. The child at birth
is more or less anaesthetised, Even when the adminis-
tration to the mother had not lasted more than ten
minutes, or more than a drachm of chloroform been ased,
the signs were distinct,

In an ordinary delivery, when the head is born,
in cleafing the mouth of mucous, the lower jaw closes
upon the finger, If an anaesthetic has been used, the
finger can be put into the back of the throat without
the reflex occurring.

At birth the respirations are slow and shallow,
though the cord may be pulsating strongly: and artifi-
cial respiration has often to be employed, the cutaneous
reflexes being disturbed, and there being seldom the
gasp or cry when the child is born, In performing this.
the markedrelaxation of all the muscles is noticed, tle
limbs floping about in a way that contrasts strikingly,
with the>;;ﬂura1 rigidity. In the cases examined, the
conjunctival reflex has usually been absent, and occas-

ionally the reaction to light also,
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Within'an hour of birth, most of these effects have en-
tirely passed aways but in some of the cases there have
been subsequent digestive disturbances$ and in others
(76 per cent), a mild icterus beginning during the
first, second, or third days of life, In one of those
cases (see chart 30), diarrhoea and sickness began on
the fourth day, and continued till the eleventh; and
there was a marked Jaundice from the second day.

Though healthy enough in appearance at birth, the child
was white and badly nourished when it left Hospital on
the eleventh day, and had lost $1b. in weight,

English records a case,in which chloroform was
given in a normal labour, adninistration lasting one
hour, The child was born motionless and apparently
lifeless,except for the pulsating cord., Artificial
respiration was employed for 15 minutes before the
child gasped, More or less nausea and prostration
lastedtill the tenth day.

The possibility of a more serious effect upon the
child in utero, is sdiggested by the following case
whiech occurred at the Maternity Hospital, The woman
was admitted for induction of premature labour, at the
seventh month. Just before chloroform administration,
the foetal movements were felt, and the foetal heart

rate counted, Patient was deeply under for fully an

hour; owing to difficulty in inserting the bougies.



52,
After the chloroform the heart beat could not be heard,
and the mother felt no further movements., The child was

born dead 24 hours later. At Post-Mortem examination no

lesion whatever could be found.,
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SUMMARY,.

1. The Red Corpuscles in the blood of the infant at

birth, are relatively more numerous than in the adult.

Owing to loss of fluia from the body (concentration
of the blood), and changes in the circulation?athe
number per C.M., increases during the first two days of
life,

During this period there is a loss of weight.

From the second day, a gradual fall in the numbers
takes place, so that by the tenth day, these are less
than at birth Egﬁgbo,OOOper C.M. ).

During this period the child is gaining Weight,

The variation in numbers between different‘infants,
is greater than in adults.

Icterus is frequently associated with this corpus-
cular fall, especially in prematuee infants, those de-
livered under Chloroform,and when the cord has been tied
early.,

~During the early days,the blood shows variations in
shape and size of the red corpuscles, and deficiency in
rouleaux formation, Nucleated corpuscles are present
at birth (normoblasts and megaloblasts), the number
varying great1y§ they may be found as late as the ninth
day. _
2. The Haemoglobin is relatively high at birth and in

a0k, o
the few succeeding Gays, usually overl, the individual
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cells being richer than those of the adult.

%. The White Corpuscles which at birth , are two or

three times as numerous as in the adult, increase
during the first two days owing to the effect of di-
gestion, and change d¢f volume of the blood., The num=
bers per C.M.diminishes on the third day,and bzwggi ten-
th day it is considerably less than at birth, (aOOO to
6000per C.I.),

Digestion leucocytesiiéémarked, especially after
the first feedingand when a fast has preceeded the
feeding in the later days.

The Lymphocyte percentage usually exXceeds that of
the neutrophiles at birth, After first feeding there
is a relative and absolute increase in the neutrophiles
(go per cent to 80per cent) This gradwally diminishes
as the countu falls, till én the second week, the
lymphocytes are relatively and absolutelty increased a-
gain as at birth. The FEosinophiles percentage ,is as a
rule)greater than in adults.

After delivery under chloroform, the leucocytes
are more numerous for a few hours, than in normal
children, and the percentage of neutrophiles is relative=

inereased.
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