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sukses bebaal met die opleiding van kinderverpleegsters op
die mamer wat ons so pas beskryf bet.

Aangesien onderbandelinge tussen verskillende bospitaal­
owerhede en die Suid-Afrikaanse Verpleegstersraad op die
oomblik aan die gang is oor hierdie saak, wil ons daarvoor
pleit dat die probleem met verbeeldingskrag en visie aan­
gepak moet word sodat ons in bierdie land rue net 'n geskikte
formule kan ontwerp waarvolgens die probleem benader
kan word rue, maar sodat ons 'n oplossing kan vind wat
terselfdertyd ook 'n nuwe bydrae kan wees tot die probleem
van kinderverpleging.

verband gebruik, bv. 'n breuk van die buikwand, 'n
uterusskeur (,ruptured uterus'), 'n bars (van die ap­
pendiks of blindederm), ens.

8. Eng. menopause. Afr. menopouse (s.nw.) en meno­
pousale (b.nw.), en dan ook pre-menopousaal en post­
menopousaal.

9. Eng. liquor amnii. Afr. amnionvog en (populer) vrug­
water.

10. Eng. consistency. Afr. konsistensie. Die kornitee
translitereer rue graag me en hou dus ook nie oormatig
van konsistensie rue, maar vind geen geskikter woord
nie. En dan: ons het al baie woorde met dieselfde
vorm, soos frekwensie, pretensie, residensie, ens. In
afwagting van beter raad word dit dus voorgestel.
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skynlik le in die rigting van die aanvaarding van 'n soort
stelsel wat dit vir 'n voornemende leerlingverpleegster
moontlik sal maak om te kies of sy baar opleiding in 'n
algemene bospitaal of in 'n kinderbospitaal wiI ontvang.
As sy kies om baar opleiding direk in 'n kinderbospitaal
te ontvang, sal dit beteken dat sy die grootste deel van
die 3 jaar wat die opleiding miD of meer sal duur, in ver­
skiIlende afdelings van die kinderhospitaal deurbring­
behalwe 'n gespesifiseerde tyd van 6 maande of so wanneer
sy na 'n algemene hospitaal sal moet gaan. Elders in die
wereld, byvoorbeeld in Kanada, word skynbaar groot

Die Taalkomitee van die Geneeskundige Skool van die
Universiteit van Stellenbosch stel voor om te gebruik:

1. Eng. sbunt. Afr. aftak (ww.), aftakking (s.nw.).
2. Eng. vertex. Afr. verteks (mv. -e), en kruin in verband

met bv. die skedel en die blaas.
3. Eng. neuron pool. Afr. neurongroep.
4. Eng. motor neuron. Afr. motoriese (en sensoriese)

neuron.
5. Eng. summation, summation curve. Afr. sllmmasie,

summasiekurwe.
6. Eng. insensible. Afr. onbewus(te).
7. Eng. rupture. Afr. breuk (s.nw.) en breek (ww.), skeur,

bars. Die verskillende woorde word in verskillende

Impaired liver function is common among Bantus. Of 1,102
routine medical and surgical patients of all ages and both
sexes examined at tbe Baragwanath Hospital, Johannesburg,
before June 1951, 85'4% showed a reversal of the albumin/
globulin ratio, with the use of a biuret method ofWolfsohn et
al. 1 Many of these patients, with no history of jaundice or liver
disease, showed gross abnormalities of 'liver function' tests
as assessed by the thymol turbidity and flocculation tests and
the Takata Ara reaction: In 1950 Bersohn2 determined the
serum proteins of 100 apparently healthy African males,
using a micro-Kjeldahl method.3 These subjects were drawn
from the personnel of the South African Institute for Medical
Research, the Johannesburg General Hospital, and the
Witwatersrand gold mines. Of these apparently normal
individuals 69% showed a reversal of the albumin/globulin
ratio. It is generally considered that impaired liver function is
attributable to the deficient diets so commonly consumed by
the Bantu; syphilis and genetic factors are probably not
involved.4

Increased excretion of porphyrin in the urine is a rather
common finding in the Bantu. Using a sensitive qualitative
method for the detection of urinary coproporphyrin, Mentz5

calculated that positive tests were obtained in 65 %of random
Bantus and only 15 % of Europeans; these figures included
tests on normal and hospitalized (non-porphyric) individuals.

The excretion of excessive amounts of porphyrin is common
in porphyria. Urinary excretion is also increased, although to

a lesser extent, in liver disease (e.g. cirrhosis and hepatitis6-15

and liver damage due to cardiac failure16 or pregnancy
toxaemia17 , 16), in vitamin deficiencies (e.g. pellagra16 ,19),
during recovery of the bone marrow after haemorrhage,20 in
pernicious anaemia,21-28 in pyrexial conditions,14, 23, 29-31
and after sulphonal, verona] or lead poisoning.16 , 32-34 It was
the object of this investigation to ascertain whether the
defect in porphyrin metabolism which is commonly found in
the Bantu could be ascribed to impaired" liver function.

METHODS
(A) Porphyrins

1. Urine. (a) Coproporphyrin was extracted quantitatively
with ether after acidification with glacial acetic acid. The
extracts were washed with an alcoholic iodine solution to
oxidize porpbyrinogen to porphyrin. From the ether solution
porphyrin was extracted into hydrochloric acid and estimated
colorimetrically. (b) Uroporphyrin was extracted with ethyl
acetate-amyl alcohol after the urine was buffered to pH 3· 0 ­
3· 2. The porphyrin-containing organic layer was washed
with iodine solution and then extracted with hydrochloric
acid.

2. Faeces. Proto- and coproporphyrin were extracted from
a weighed amount of faeces with ether after acidification with
acetic acid. The extracts were again oxidized with iodine
solution. Coproporphyrin was then extracted with O· I
HCI and 'protoporphyrin' with 1-5 HCI. The latter solution
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undoubtedly contained several prophyrins, but this mixture
is here referred to as 'protoporphYrin'. The dry weight of the
specimens was estimated and all values were expressed as
micrograms per gram of dry faeces.

3. Calorimetric estimations. The methods used were similar
to those of Rimington et al. 35 , 36 The optical densities of the
HCl extracts were read at 430 mp' and 38Omp. and -at the
peaks of the Soret bands, which differ slightly for the various
porphyrins, in the region of approximately 401 - 405 mfL.
In the calculations the following extinction coefficients were
used:

forcoproporphyrin 37
: El ~m.=8,100

uroporphyrin35
: El ~m_=6,517

protoporphyrin 38: EI~m.= 4,890

4. Porphobilinogen. The Watson and Schwartz procedure39

was used.

(B) Liver Function Tests
The following techniques were used: (1) Thymol turbidity

- Maclagan, 1944.40,41 (2) Thymol f1occulation - Neefe and
. Reinbold, 1946.42 (3) Colloidal red test - Ducci, 1947.43

(4) Cephalin - cholesterol f1occulation - Hanger, 1939.44 (5)
Takata-Ara reaction - Ucko, 1936.45 (6) Zinc sulphate
turbidity - Kunkel, 1948.46-47 (7) Alkaline phosphatase
activity- King and Armstrong, 1956.48-'9 (8) Van den Bergh
reaction.41 (9) Total bilirubin - Malloy and Evelyn, 1937.50

(10) Serum proteins - de la Huerga and Popper, 1950,41, 51

(11) Serum cholinesterase activity - Michel, 1949. 52 (12)
Total urobilinogen - Watson, 1936. 53

(C) Other Tests
The following techniques were used: (1) Total creatinine

in urine-Jaffe reaction.41 (2) Occult blood in faeces­
o-tolidine and amidopyrin tests. 5.

EXCRETION OF PORPHYRIN A ID UROBILINOGEN

IN URINE OF NOR.1VlAL rr-.roIVIDUALS

In a series of 12 normal Europeans and 20 normal Bantus
one of us (H.E.A.M.) found the highest excretion of copro­
porphyrin in urine, according to the method used, to be
85p.g. in.24 hours or 75 fLg. per g. of creatinine and 111 fLg.
in 24 hours or 99 fLg. per g. of creatinine respectively. 5 No
uroporphyrin was detected in any of these individuals.

According to Watson53 and Reinhold55 normal individuals
excrete on the average o· 64 mg. of urobilinogen in 24 hours,
while only a small percentage of normal urines contains
more than 1·0 mg. It can therefore be assumed that the
excretion of more than 1· 0 mg. per g. of creatinine is
abnormal.

RESULTS

Porphyrin and Urobilinogen in Urine of European and Bantu
Patients

The urines of 7 European and 14 Bantu patients chosen at
random were examined. The results are given in Tables I
and H.

In this experiment only morning specimens of urine could
be obtained. Total creatinine was therefore determined and
the porphyrin and urobilinogen results expressed in terms of
1 g. creatinine.

The excretion of urobilinogen and porphyrin was normal
in 6 out of the 7 Europeans examined: In' patient 7 the

excretion of both was highly increased; this patient suffered
from severe hepatic disease. Patients 1 and 5 were diagnosed
clinically as mild cases of hepatitis but, judging from their
urobilinogen excretion, there was probably no severe hepatic

T."JlLE I. EXCRETION OF PORPHYRIN AND UROBIUNOGEN IN MORNING
URn'IE OF EUROPEAN PATIENTS
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6 250 170 14 84 0·02 0·12
7 250 310 77 248 2·25 7·25
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URINE OF BM-TU PATIENTS
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9 250 113 3 22 0·034 0·210

10 200 200 5 23 0·080 0·40
11 170 300 10 34 0·160 0·540
12 130 100 4 35 0·35 3·50
13 200 300 12 39 0·024 0·080
14 250 450 18 40 0·054 0·120
15 200 100 7 66 '0'015 0·150
16 170 80 11 133 1·00 12·00
17 190 76 14 185 0·20 2·60
18 190 110 28 250 0·41 3·70
19 190 110 28 255 6·90 62·70
20 250 190 50 265 0·76 4-00
21 160 90 29 322 0·14 1·60

TABLE m. VARIATION IN EXCRETION OF PORPHYRIN M-'D
UROBIUNOGEN IN BA.NTU PATIENTS
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22 21-3 250 183 15 86 0·075 0'410
11·4 190 110 28 250 0·410 3·70
18·4 250 185 19 104 0·090 0·50
25·4 230 129 30 233 0·050 0'38

23 11-4 190 140 20 143 0·28 2·0
15·4 250 190 50 265 0·76 4·0
18·4 250 100 18 180 0·287 2·87
25·4 250 170 23 133 0·10 0·64

24 11·4 190 76 14 185 0·20 2·6
15·4 180 116 22 193 0·24 2·1



S.A. TYDSKRIF VIR GENEESKUNDE7 November 1959

dysfunction. In the Bantu patients the excretion of porphyrin
was normal in nearly all cases where urobilinogen excretion
was normal; only in patient 12 was the urobilinogen excretion
raised while that of porphyrin waS normal. In all the other
patients an increased porphyrin excretion coincided with a
rise in urobilinogen excretion. The type of porphyrin excreted
in all cases was coproporphyrin; uroporphyrin was not
detected.

Variation in the Excretion ofPorphyrin and Urobilinogen
The excretion of porphyrin and urobilinogen was followed

in 3 Bantu patients with intervals of a few days between
determinations. Only morning urines could be obtained, and
results were there'fore again expressed in terms of 1 g. creati­
nine. The results are given in Table Ill.

From these results it can be seen that "a normal excretion
of porphyrin is sometimes followed by an abnormally high
excretion within a few days. Vannotti et al.16 also found the
excretion of urinary coproporphyrin to vary in liver disease.

In all 3 patients only coproporphyrin was found; uropor­
phyrin was not detected. A definite correlation existed between
the excretion of coproporphyrin and that of urobilinogen­
when one was increased, the other was also increased..
This was the case especially in patient 22, in whom the
excretion of porphyrin and urobilinogen varied from normal
to abnormally high levels.

Porphyrins in Urine and Faeces and Liver Function Tests in
European and Bantu Patients

For this experiment complete 24-hour urine specimens
were collected at random from 11 European and 18 Bantu
patients for the estimation of porphyrins and urobilinogen.
During the collection period blood was collected from most
patients for liver function tests and faeces for porphyrin
estimation. The results are given in Tables IV and V.

Europeans
Porphyrin excretion was normal in 7 patients (nos. 25-31).

The urine-faeces porphyrin ratio in these was from 1" 5 : 1
to 1 : 3, according to the basis on which the ratio was deter­
mined, i.e. I-'g. per g. dry weight for faeces and I-'g. per g. of
creatinine for urine.

Only in patient 27 were liver function tests definitely
abnormal while the excretion of porphyrin and urobilinogen
in urine and the urine-faeces porphyrin ratio were normal.
Patient 29 showed evidence of only minimal hepatic dys­
function.

Patient 32 showed normal liver function tests, normal
excretion of porphyrins in urine and faeces as well as normal
urobilinogen excretion, but because of the very low faecal
porphyrin excretion, the urine-faeces porphyrin ratio was
increased.

In patient 33 porphyrin excretion in the urine was not
excessively high, but high-normal. The urine-faeces porphyrin
ratio and liver function tests were, however, abnormal.

In patients 34 and 35 porphyrin in the urine was increased
while the urine-faeces porphyrin ratio al)d liver function tests
were abnormal. The excretion of urobilinogen was increased
in 34 but Dot in 35.

Uroporphyrin was not detected in any of these patients.
Ban/us
In the 10 patients 36 - 45 excretion of porphyrin in urine

was normal. The excretion of urobilinogen was increased in
43 and 44 and the urine-faeces prophyrin ratio was abnormal
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in 37, 40, 43 and 45. ormalliver function tests were obtained
in 36 only.

Patient 46 was regarded as a border-line case. The excretion
of porphyrin in urine was high-normal, that of urobilinogen
normal, but the urine-faeces porphyrin ratio was abnormal.
Unfortunately, liver function tests could not be done on this
patient.

In the 7 patients 47 - 53 porphyrin excret,ion in urine was
increased. The excretion of urobilinogen was also increased
except in 50 and 51. Liver function tests and the urine­
faeces porphyrin ratio were abnormal. Uroporphyrin was
not detected in any of these patients.

Comparison ofEuropeans with Bantus
A marked difference in occult blood results was found

between Europeans and Bantus. Strongly positive results
were much commoner among the European patients, findings
which make· interpretation of the urine-faeces porphyrin
ratio difficult. Brugsch56 analysed faeces of normal individuals
and tabulated the results according to the benzidine reactions
given by the specimens. From these tables Barnes57 calculated
the amounts of ether-soluble copro- and non-coproporphyrins,
and determined the means of the groups. These figures clearly
indicate that the haem from a mixed diet significantly increases
the non-coproporphyrins in faeces.

The patients used in this experiment were not taking a
meat-free diet when the faeces were analysed, and this
probably increased the porphyrin values in Europeans
relatively more than in Bantus. It is noticeable, however,
that abnormal urine-faeces porphyrin ratios in Bantus were
still obtained in cases where stools showed strong or relatively
strong occult blood results.

These findings are in agreement with those of Nesbitt °et
al.,'olO Watson et al.," 0

13 Dobriner,14 Zeile and Brugsch'5
and Lageder,6 who observed that urinary coproporphyrin is
increased in cases of liver disease. The quantity of copro­
porphyrin found in our cases is also in agreement with the
quantities found by these investigators.

Table V shows a definite correlation between the degree of
porphyrinuria and the degree of abnormality of liver function,
as is evidenced by the liver function tests and the urine­
faeces porphyrin ratios. This is regarded as an important
finding, relating abnormal porphyrinuria to impaired liver
function in the Bantu. Furthermore, not a single case was
found in which porphyrin excretion was increased without
there being impaired liver function as well. Apparently the
liver was unable to excrete the normal quantities of porphyrin
in the bile.

Uroporphyrin Excretion in Liver Disease
According to Rimington et al.,58,59 SchwartzBO and Lock­

wood,61 traces of uroporphyrin may be excreted in normal
urine. As much as 5 - 20 I-'g. in 24 hours have been reported,
while not less than 6 other non-coproporphyrins (NCP) were
found in very small quantities. With and Petersen62 found
the excretion of NCP, including uroporphyrin, to be increased
in a variety of diseases; as much as 50 - 500 I-'g. of CP was
found in serious, and mostly fatal, conditions.

In our cases described so far only coproporphyrin was
found. With the method used, all the porphyrins could be
extracted from acidified urine with ether. The excretion, if
any, of NCP, must therefore have been very small.

During the investigation uroporphyrin was found in the
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urine of only 5 Bantu patients. In 2 of them only morning
urine could be obta.ined; in the remaining 3 it was possible
to analyse complete 24-hour specimens and to carry out
liver function tests. The results on these 3 patients were
compared with the results found on 5 porphyria patients and
are given in Table VII. The results on the 2 morning urines
are given in Table VI.

The excretion of uroporphyrin in the porphyria patients
varied from 605 to 2,800 I"g. in 24 hours or 405 - 2,900 I"g.
per g. of creatinine. In the 3 non-porphyric patients it varied
from 290 to 930 I"g. in 24 hours or 240 - 930 I"g. per g. of
creatinine. A value within this range, i.e. 665 I"g. per g. of
creatinine, was also found in one of the patients where only
morning urine could be obtained.

It is important to note that the excretion of uroporphyrin
in the non-porphyric Bantu can be higher than the excretion
of coproporphyrin. In the few patients examined, 1,000 I"g.
or more of uroporphyrin per 24 hours or per g. of creatinine
were excreted in cases of porphyria and less than 1,000 I"g.
in the non-porphyric cases.

These 5 cases in which uroporphyrin was found showed no
clinical signs of porphyria. In neither these nor the porphyria
cases was porphobilinogen detected in the urine.

There was a marked difference as regards urobilinogen
excretion in this non-porphyric group and the previous
group in which only coproporphyrin excretion in urine was
increased. Urobilinogenuria apparently parallels copro­
porphyrinuria and not uroporphyrinuria; normal excretion
of urobilinogen may be accoIDpanied by a marked increase
in uroporphyrin excretion.

Abnormal liver function tests were obtained in the por­
phyric as well as the non-porphyric patients. It can therefore
be assumed that impaired liver function probably contributes
to the excessive porphyrin excretion in Bantu porphyrics.

According to these results those Bantus who excreted
uroporphyrin may be grouped between those who showed
excessive coproporphyrinuria and those who had porphyria.
It is difficult to explain the metabolic rela.tionships, but this
group may be regarded as a transition stage between patho­
logical porphyrinuria and porphyria. As in the case of copro-
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35 720 0·6 112 187 0·4 0·6 14 49 63 3 1 4+ 2+

TABLE IV (Cont.) LIVER FUNCTION TESTS
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*- Delayed direct Van den Berg reaction.
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TABLE V. PORPHYRINS IN URINE AND FAECES AND liVER FUNCTION TESTS IN BANTU PATIENTS
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the liver may be blocked, as is evidenced by a decrease in
liver catalase activity in experimental porphyria which
corresponds well to the acute hepatic type in the human.n , 74

It is also possible that excessive production ofporphobilinogen
and porphyrin takes place in the liver.7I , 72

Taking the above findings into consideration, the excessive
excretion of uroporphyrin in non-porphyric Bantus may be
explained in a similar way. Liver function is probably
impaired to such an extent that catabolism of uroporphyrin
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porphyrinuria, the excretion of uroporphyrin can also vary
from day to day (see Table VI).

Very little is known of the biochemical abnormalities in
a me porphyria and in the cutanea tarda type; apparently
these diseases are not caused by abnormalities of the erythro­
poietic system.63

-
69 Acute porphyria is characterized by the

presence of porphobilinogen, especially in the liver, the organ
which is apparently responsible for the biochemical abnormal­
ity.;o.;2 The conversion of porphobilinogen to porphyrin in

TABLE V (Cont.). LIVER FUNCTION TESTS
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TABLE V!. EXCRETION OF UROPORPHYRI.' IN MOR..NING URINE OF TWO BANTU PATIE 'TS
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54 18·3 160 89 14 155 3 38 17 193
21·3 250 105 13 123 13 123
25·3 250 120 16 129 7 59 ?~ 188-"28·3 170 80 11 133 3 35 14 168 1·00 12·00
1·4 256 200 26 132 26 132 0·28 1·40

55 18'3 240 120 16 133 80 665 96 698
1·4 200 80 3 40 29 362 32 402 0·04 0·45

is blocked, with the result that it is excreted in the urine
(abnormal enzyme systems may be the caw:e), or excessive
production of porphyrin (and porphobilinogen) may take
place in the damaged liver tissue. It is not known at present
whether the biochemical defect in these patients is of such a
nature that the condition is really one of latent porphyria
which will later on develop into true porphyria.

SUMMARY

Since impaired liver function as well as increased excretion

of urinary porphyrins are common findings in the Bantu,
an attempt was made to correlate certain biochemical liver
function tests with porphyrin metabolism. The results
suggest a definite positive correlation.

Our thanks are due to Dr. K. J. Keeley, of the Baragwanath
Hospital, who provided the clinical material and without whose
help this paper would not have been possible, and to the Director
of the South African Institute for Medical Research for his interest
in this study.

TABLE VU. EXCRETION OF UROPORPHYRIN AND LIVER FUNCTION TESTS fN 3 NO. -PORPHYRIC (NOS. 61-63) A '05 PORPHYRIC (NOS. 56-60) CASES
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61 2450 1·2 165 138 290 240 455 378 0·68 0·57
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A STUDY OF"THE EFFECT OF VITAMIN K UPON EONATAL SURVIVAL I
AFRICAN AND INDIA PATIENTS

rise in the level at birth, this rise is but slight. The 8th-day
level is likewise not appreciably affected.l, 3, 13 Consequently,
it is postulated that the birth and 8th-day values are largely
determined by some factor other than vitamin K, whereas
vitamin K is concerned to a large degree in the fall between
the 2nd and 5th days. It follows that an improvement in the
stillbirth rate in patients with normal labours and deliveries
cannot be expected as a result of the administration of vitamin
K.

The prothrombin level falls to an even greater extent
with prolonged labour, albuminuria, placental insufficiency,
and the administration of barbiturates during labour. The
infants in these cases also have an abnonnally low prothrom­
bin level at birth. Intrapartum vitamin K has been shown to
raise the low birth level and prevent the severe fall in the large
majority of these cases.l , 4 Thus the benefit to the neonate
from intrapartum maternal injection is superior to that
accruing from injection of the neonate.

Vitamin K given intra partum by intramuscular injection
is effective, after 15 minutes, in preventing the expected fall
in neonatal prothrombin level, but the mother requires a
repeat injection every 24 hours until delivery.4, 5 Bohlender,
however, claims to have achieved the same effect with injection
of vitamin K only 5 minutes before delivery.s
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The possibility that routine intrapartum administration of
vitamin K may produce a reduction in the incidence of
neonatal haemorrhage has been debated for many years, and
opinions remain divided. This state of uncertainty served as
a stimulus to the present study, in which an attempt was
made to evaluate the effects of intrapartum vitamin K among
African and Indian patients.

Haemorrhagic lesions in the newborn may be due to various
factors, viz. (1) Vascular lesions, traumatic or anoxic;
(2) low prothrombin levels, which may be the result of insuf­
ficiency of supply or inefficiency in fonnation, the latter
consideration being particularly important in the premature
baby; (3) coagulation factors other than prothrombin; and
(4) factors impairing capillary resistance. The prothrombin
level, therefore, is only one of several significant factors.

The average newborn baby has a birth prothrombin level
of 20-50% of the normal adult value. Thereafter there is a
fall till the 3rd day to approximately 10 %of the adult value,
and a subsequent rapid rise till the end of the 1st week.

The maximum fall in prothrombin level occurs between the
2nd and 5th days,l, ! and it has been shown that the intra­
partum maternal administration of vitamin K prevents this
fall. While the vitamin also produces a statistically significant
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