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WEIGHT GAIN DURING PREGNANCY OF URBAN BANTU WOMEN·
M. L. NESER, B.Sc., M.B., CH.B., National Nutrition Research Institute, Council for Scientific and Industrial

Research, Pretoria

It was concluded from facts elicited during a recent study
of the literature' that the average weight gain of any re
presentative group of non-toxaemic pregnant women would
provide an indication of their level of food consumption.
As a part of a nutrition status survey on pregnant Bantu
women, the average weight gain was therefore determined
of 389 apparently healthy subjects as reflected in the ante
and postnatal records of the Pretoria Municipal Clinic at
Atteridgeville, a typical urban Bantu community.

CLINIC PROCEDURE

The clinic is attended by residents of Atteridgeville, an
urban Bantu community of more or less indigent inhabi
tants, whose low protein and vegetable intake is compen
sated for by an apparently liberal consumption of mealie
meal porridge. Antenatal clinics are held once a week and
the attendances are large, often exceeding 100 per session.
The patients are instructed to attend once every 3 weeks
during pregnancy and once every 6 weeks after parturition.

Details of the obstetrical history and current pregnancy,
including the date of the last menstrual period, are obtained
from each new patient by a trained Bantu midwife and
filled in on a card which is used throughout pregnancy
and the postnatal period to record weight, blood pressure,
urine analysis and doctors' comments and prescriptions.
Any available records for previous pregnancies are attached
to this card.

The patients are weighed by Bantu midwives on a
'Detecto-Medic' scale, marked in i-pounds, and for the
purpose of weighing they are dressed in a light gown
approximately 8 oz. in weight.

Urine is tested for the presence of albumin by the Bantu
midwives on specimens brought by the patients. Blood
pressures are taken by experienced European sisters tho
roughly trained in the procedure. Diastolic pressure is read
at the point of muffling of the sound. These sisters also
take a specimen of blood from each new patient for the
serological tests for syphilis. Each patient is finally seen
by a doctor, whose comments and prescriptions are written
down in a space provided for the purpose. All prescrip
tions are dispensed free of charge at the clinic.

The confinement details, including infant weight, are
recorded on a special card by the hospital staff or district
midwife and later transferred to the antenatal card.

It may here be remarked that the prescription of dietary
supplements in the form of yeast, cod liver oil, crude liver,
various vitamin preparations (multivite, B-complex, thia
mine, riboflavine, nicotinic acid, vitamins C and E) and
an iron-containing tonic is almost universal. Few patients
indeed attend the clinic for the duration of a pregnancy
without receiving some form of vitamin and/or iron
supplementation.

"Read in a shorter form at the 11th Interim Congress of the South African
Society of Obstetricians and Gynaecologists, Port Elizabeth, September
1962.

EXTRACfION OF RECORDS

The study was restricted to patients whose first attendance
for the pregnancy in question fell within a period of one
year, viz. May 1960 - April 1961. A new scale installed
at the clinic shortly before the earlier date was used
throughout this period. The total number of new patients
seen during the period under survey was about 1,000.
However, they included several hundred who had ceased
to attend after one or two visits, whose date of confine
ment was not known or was not yet written in, or (in the
later part of the period in question) who had not yet been
confined; these cases had to be disregarded automatically.

Since the primary object of this study was to enquire
into the weight gained by apparently healthy urban Bantu
women during the course of a normal pregnancy, cases
were excluded which did not satisfy the following criteria:
absence of systemic disease, absence of overt toxaemia
(hypertension, excessive oedema or albuminuria) and natu
ral 'delivery of an infant weighing not less than 5t lb.
This weight is generally regarded as representing the thres
hold of prematurity in European infants. It was not possi
ble to use the date of the last menstrual period as an indi
cation of the length of gestation, since, according to this
date as recorded on the cards, one half of all infants born
to the women who attend this clinic are premature (the
explanation probably being that instead of the date of the
last period that of the first missed period is given).

The question of excessive gain without other signs of
toxaemia presented something of a problem, since exces
sive gain is, in accordance with the usual practice, in itself
regarded as a sign of toxaemia at this clinic. Patients are
usually instructed to go on a salt-free diet and to restrict
fluid intake after a single episode of excessive gain, and
ammonium chloride is sometimes prescribed. Some of the
patients whose records were studied responded to this
treatment by gaining less weight or by losing weight, and
might conceivably have been toxaemic. On the other hand,
patients who had gained excessively during a single inter
val and were not placed on salt-free routine rarely conti
nued to gain as rapidly and frequently lost weight during
the next 3-week interval. It was finally decided to include
all the treated patients for as long as the excessive gain
was sustained. Those whose rate of gain fell after treat
ment were included only up to the day on which treatment
was first prescribed. As the rate of gain in a proportion
of these cases would probably have fallen in any case,
their inclusion up to the point of maximum gain would
tend to raise the curve and compensate for the possible
masking of further excessive gain in other treated cases.

A total of 389 women met the above criteria and the
number of attendances varied from 3 to 12. About two
thirds returned from 5 to 10 weeks after delivery for a
postnatal examination, but the postnatal weight was not
always recorded.

The date of confinement was taken as- representing 40
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The av rage weight gain for the ntire gr up of Bantu
women for the peri d 14 - 40 wee w 17'59 lb. (the
nature of the data does n t permit the cal ul ti n of a
tandard deviation), compared ith 26' 7 lb. for tander

and P tore's non· to aernic group ( ew York), 24'0 lb. for
the Aberdeen primiparas and 20-4 lb. f r the Philadelphi
elect group. Plotted graphically t on ·w in rval

(Fig. I) the weekly a erage gains of the B ntu omen
gave a ry regular curve, lightly teeper in the Dd
than in the third trim ter, the av rage eekly gain for
the 2 trimesters being r pecti ely 0-74 nd 0-62 lb. Thom-

nand BiUe id reported that the v rage weekly gain
for n rmotensi e Aberdeen primiparas w 1'03 lb. from
20 to 30 wee and 0- 7 Ib_ from 0 to 36 _The ratio
of second to third trim ler gain is thus imilar for rh
Bantu women and the Aberdeen primipar • and this same
ratio (I: O· 4) is seen to hold for the Philadelphia I t
group, where the average weekly gain for the second and
third trim ters were r pectiv Iy O· Sand O·nlb.

In Table J the corrected weight gain of the Bantu women
for th.e second and third trim le (I trim ter = 13t
weeks) i compared with that of certain other groups as

tion. and the le of grin at cb ante·
cak:u1ated from this date. The \Ili 'gbt pin

ch isit plit up into kly
c mponen and the resulting figur tabulated on forms
prepared for the purpose. IJ eigh throughout re
e pr d in pounds to the nd decimal place. Postnatal

ight I was tabulated a functi n of the weight at
33 week and later corrected for th gain from 33 to 40
w ks. The weight chaog in each column were th ne·
pr as an average for the wh le gr up and for arious
ub-groups hich wiU be pecifi d under R ull.

The number of women n during the first 13 weds
of pregnancy was too mall to pro id. r liable averag .
Twenty-three had been seen by the 14th week, howe er,
and the number increased progr i ely to 320 at the 32nd
week, then fell again to 101 at the 39th and 25 at the
40th weeks. Po matal weights were a ailable in 185 cases.
The average gains for the earlier week of pregnancy, in
which the number of cases fell below 30. were discard d
for the purpose of the discussion hich folio

RESULTS

no weight-gain tudies have heretofore been carried
out in South Africa, the curves for the Bantu women will
be presented for purpo of comparison with the following
curves lected from publisbed data as cov ring the entire
period of pregnancy a.nd being typical of 3 dietary cate
gories:

I. Stander and Pastore' ew York): average weight
gain of approximately 2,500 non-toxaemic pregnant women
on an unrestricted diet + 2 pints of milk a day (average
pregravid weight 128 lb.). The predelivery weight 10 re
corded by these authors will be di regarded for the sake
of implification.

2. Thom50n and Hytten' (Aberdeen): average weight
gain of healthy primiparas on an unr tricted diet (average
pregra id weight 118 lb.).

3. Tompldns and Wiehl' (philadelphia): average weight
gain of a group of 60 women of tandard build selected
for above-average obstetrical performance, their total
weight gain being equiValent to that found with moderate
dietary restriction (average pregravid weight not given).

The maximum weight gain recorded for tbe Bantu
women for any 7-day period was 5 lb. and the maximum
10 2 lb. Such extreme weight changes were very rare
indeed and gains of 21b. or I of I t lb. were seldom
e ceeded. Roughly one third of all patients 10 t weight at
some stage during pregnancy and about 16% of all weight
differences were losses.

The a erage birth weight of the infan in the ntire
group (para 0 - 11) was 7'18 lb. This figure' not a true
a erage for Bantu infants ince it exclud all those below
t lb. in weight. It corresponds fairly clo Iy with the

a erage eight (6"90 lb.) of the 90 Bantu infan of Sf lb.
and over born at the St. Gerard' u ing Home, Pretoria,
during December 1961.
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Fig. 2. See text.
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for both Bantu groups. The average birth weights of the
infants born to the Bantu primiparas and multiparas were
respectively 6'96 and 7'25 lb. The average weight of the
infants born to the Aberdeen primiparas was 7'26 lb.

Stander and Pastore' claim to have observed throughout
their investigations that weight gain during pregnancy was
proportional to the pregravid weight of the patient. Un
fortunately they do not tender any evidence in support of
this statement. Their impression is confirmed by many
other investigators, however, and it seems likely that
where the opposite was found to obtain, the heavier women
had been subjected to dietary co~troI.

In the present study the weight gain of light and heavy

calculated by Chesley: It is evident that the weight gain
of the Bantu women of Atteridgeville is substantially lower
in the second and third trimesters than that of White
women on an unrestricted diet.

Further evidence of the low weight gain of Bantu women
is provided by the figure for average weight loss from
the 40th week of gestation to the date of the postnatal
visit, which usually occurred on the 6th to 8th week after
delivery. During this period the Bantu women lost 15·58
lb. as compared with 20'75 lb. for Stander and Pastore's
group and 20·5 lb. for a group on a restricted diet investi
gated by Mcllroy and Rodway.7 The relative loss of the
Bantu women was actually greater than that of the New
York group, since the former had regained their weight
at 17 weeks' gestation while the latter had regained their
weight at 19 weeks. Other figures cited by Chesley· for
weight loss during delivery and the puerperium are not
comparable since they include only the first 10 days of the
puerperium. Even these figures, however, are considerably
higher (average 17'9 lb.) than that for the Bantu women.

Division of the whole Bantu group into 2 sub-groups,
viz. primiparas (95) and multiparas (294), gave almost
coincident curves for the period 19 to 40 weeks. Compari
son with the weight-gain curve of the Aberdeen primiparas
for this period (Fig. 2) shows a substantially lower gain

3
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Bantu women was compared by grouping them according
to their weight at 33 weeks of gestation, since their pre
gravid weights were not available. Such a procedure must
cause a certain amount of artificial divergence of the
curves for the 2 groups, for in the heavy group would be
included some light patients who had gained excessively
and vice versa. Despite this possible forcing, the divergence
proved to be small, viz. 1·87 lb. for the period 17 to 40
weeks, the lighter women having gained 14·59 lb. and the
heavier women 16'46 lb. This finding suggests that the
percentage weight gain of the lighter women was on the
average greater than that of the heavier women. Both light
and heavy Bantu women gained less during the period
cited than Tompkins and WieW's select group (18'0 lb.)
and less even than Stander and Pastore's computed average

20 r-T--,--.-----,--,-,--..-~-,--,________,-...,

~ m U M 2. n ~ 3Z 34 ~ ~ 40

WEEKS OF GESTATK)N

Fig. 3. See text.

(16,68 lb.) for women of pregravid weight 881b. (Fig. 3).
The average infant weights for the light and heavy Bantu
groups were respectively 6·96 and 7·44 lb., i.e. a difference
of only 0'48 lb., which indicates that the extra weight
gained by the heavy women must for the greater part
have accrued in the maternal non-reproductive tissues.

The data were further analysed for evidence of addi
tional weight gain on the part of women who gave birth
to heavier infants. The group para 0 - 11 was divided
into 2 according to the birth weight of the infants, the
average infant weight being taken as the dividing line.
The following results were obtained:

The slight difference of 0·64 lb. in maternal weight gain
from 19 to 40 weeks despite the considerable difference in
infant weight (1'56 lb.) indicates that excessive foetal de
velopment occurred in the majority of cases at the expense
of the maternal organism, i.e. the increment of weight in
the maternal non-reproductive tissues was smaller in the
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nourished Indian women the figure may be as high as
45%.'·

Although in general not under-nourished in appearance,
the women who attend the Atteridgeville Clinic exhibit
many of the classical stigmata of malnutrition, such as
conjunctival thickening, gingivitis, papiUary hypertrophy
of the tongue and various skin lesions. It should moreover
not be forgotten that their short stature is probably in it
self of nutritional origin. Their low weight gain is therefore
only one feature of a general picture suggestive of nutri
tional inadequacy.

SUMMARY

An investigation into the average weight gain during preg
nancy of 389 apparently healthy urban Bantu women, as
reflected in the records of a municipal antenatal clinic, is
described in detail.

The main findings reported are the following: the average
weight gain of the Bantu women during the second and third
trimesters of pregnancy approximated to that reported in the
literature for White women on a rigidly restricted diet; there
was very little difference in weight gain during the second and
third trimesters between primiparas, multiparas, women de
livered of light infants and those delivered of heavy infants;
heavy women gained nearly 2 lb. more than light women
during the second and third trimesters, but the difference in
infant weight was less than t lb.

The average total weight gain of the Bantu women is
estimated to have been approximately 21 lb.

I am indebted to Dr. Harry Nelson. M.O.H. of Pretoria. for permission
to use the Atterid~eville Clinic's records. and to Mr. H. J. Meyer for
assistance with the calculations.

REFERENCES

l. See addendum at the end of this article.
2. Stander, H. J. and Pastore, J. B. (1940): Amer. J. Obstet. Gynec.,

39, 928.
3. Thomson, A. M. and Hytten, F. E. (1961): Proc. Nutr. Soc., 20, 76.
4. Tompkins, W. T. and Wiehl, D. G. (1951): Amer. J. Obstet. Gynec.,

62, 898.
5. Thomson, A. M. and Billewicz, W. Z. (1957): Brit. Med. J., I, 243.
6. Chesley, L. C. (1944): Amer. J. Obstet. Gynec., 48. 565.
7. McIlroy, A. L. and Rodway, H. E. (1937): J. Obstet. Gynaec. Brit.

Empoo 44, 221.
8. Hunscher, H. A., Hummell, F. C., Erickson, G. N. and Macie. I. G.

(1935): J. Nutr., 10, 579.
9. Jayalakshmi, V. T., VenkatachaJam, P. S. and GopaJan, C. (1959):

Ind. J. Med. Res., 47. 86.
10. Venkatachalam. P. S. (1962): Bull. Wld H1th Org., 26, 193.
11. Lawson, H. W. (1934): Med. Ann. D. Coo 3, 153.
12. Beardsley, G. S. (1941): West. J. Surg., 49, 350.
13. Cummings, H. H. (1934): Amer. J. Obstet. Gynec., 27, 808.
14. Waters, E. G. (1942): Ibidoo 43. 826.
15. Bingham, A. W. (1932): Ibid., 23, 38.

ADDENDUM
Numerous studies have been published on the subject of
weight gain during pregnancy, most of them in the USA.
In 1944 the available material was reviewed by Chesley,' who
prepared a list of the findmgs of various investigators in which
the average figures for total weight gain reported by the
different authors varied from 13·3 to 37·4 lb.

Although aware that the food intake of the various groups
had differed greatly, in some cases even being rigidly curtailed,
Chesley did not attempt to relate differences in weight gain
to differences in diet. He proceeded instead to pool all the
data and calculate a 'grand average' for total weight gain
during normal pregnancy. The resulting figure (24'0 lb., S.D.
± 10·8 lb.) has since been widely quoted in the literature, has
found its way into obstetrical textbooks and is even accepted
as a norm in clinical practice.

Chesley's manner of handling the data seemed open to
strong criticism. Very little meaning can be attached to an
arithmetic mean if the data from which it is calculated are
not comparable and the population represented cannot be
defined. It was clear from the stated variation in the dietary
conditions of the different groups treated by Chesley as a

single population that they could not have been comparable
in respect of this important factor. Moreover, the population
represented by the pooled data appeared to lack even
anthropological definition and stretched over 2 or 3 genera
tions of changing fashions in the management of pregnancy.
An attempt seemed necessary, therefore, to discover whether
Chesley's collective treatment of the data had not masked
features deserving special consideration.

Reference to such of the original publications as were
available in South Africa revealed that Chesley had included
in his list of 22 averages for total weight gain at least
four'·' which were stated by the authors to cover only 6
(or in one case 6-7) months of pregnancy. A further four'·'
could be suspected of representing less than total weight gain
because the figures for first trimester gain were excessively
low (0 - I lb.) when compared with those of 2'7 - 3·5 lb.
reported by the other authors'··" who gave separate values
for this period. In addition, all the figures below 20 IbY'·"
pertained to groups of women stated to have been subjected
to rigid dietary restriction in order to reduce the incidence of
toxaemia, while moderate dietary control was stated to have
been imposed on at least one" of the groups who gain.ed.
between 22 and 24 lb. The dietary context associated with
the higher figures was in some cases not stated; in others it
was mentioned that the food intake had been unrestricted,
while in one case" (an average of 31 lb. for more than
2,000 non-toxaemic subjects) the food intake was stated to
have been supplemented with additional milk. In only one
publication'· of those consulted was a low figure for average
weight gain (21 lb.) not accompanied by a statement that
food intake had been restricted, and this publication appeared
during the era when rigid dietary restriction was fashionable.

The inclusion by Chesley of figures representing less than
total weight gain indicates that his average figure of 24 lb.
is lower than the true average weight gain of the women
('.oncerned. Moreover, weight gain in these women was
demonstrably correlated with dietary intake, and while each of
the individual averages might to a greater or lesser extent have
represented a specific population or dietary category, the
pooling of the data robbed it of all representational value.
When data are so treated the influence of any individual
population on the arithmetic mean is proportional to the
size of the sample, and sample size varied in the case of the
weight gain data from less than 60 to more than 2.000. Even
if the different populations and dietary categories had been
statistically represented, however, the result would have been
of academic rather than practical interest, as for instance
would be figures representing the average nutrient intake of
the entire world population.

If weight gain during pregnancy is to be of assistance in
the evaluation of nutritional status, its significance will have
to be assessed in relation to known averages graded according
to the dietary intake of the groups concerned. For this
purpose it would probably be more practical to ignore first
trimester gain, since figures for this period are always difficult
to obtain and appear to be unreliable in the published data
available, where differences are far more striking if only
second and third trimester gains are compared. However, in
view of the emphasis laid on total weight gain since the
publication of Chesley's review, the provisional grading given
below is based on estimates of total weight gain.

Unfortunately. not all of the original publications cited by
Chesley were available to me. From those consulted, however,
and from others"'" which have appeared since Chesley'~

review, the following general picture emerges (and is sub
stantiated when adjustments are made, where indicated, for
excessively low first-trimester gains): on an unrestricted diet
plus additional milk (2 pints a day) the average total weight
gain of pregnant women (presumably White) is approximately
31 lb. (average of more than 2,000 cases); on an unrestricted,
unsupplemented diet, it is 26 - 27 lb.; with moderate restriction
it falls to 23 or 24 lb., while with drastic restriction, with
or without enforced exercise, it can be arbitrarily limited to
levels as low as 21 lb. or less.

In conclusion it should perhaps be pointed out that
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'weight-consciousness' is now so general a characteristic of
Ibe more sophisticated sections of the population tbat self
imposed dietary restriction has become habitual to a large
number of women whose food intake would be considerably
greater if they allowed themselves to eat 10 appetite. Present
day figures for the weight gain of Western women can
tberefore be expected to be lower than those of, say, 20
years ago, even when dietary restriction during pregnancy is
not specifically advised. The higher values characteristic of
unrestrained eaters nevertheless more truly represent the
nalural weight gain of well-fed women.

SUMMARY

The literature on weight gain during pregnancy available in
Soulh Africa was reviewed with the object of establishing
whether differences in the average weight gain of groups of
pregnant women could be correlated with differences in
dietary intake. It was found that average weight gains varying
from 31 lb. to less than 20 lb. could be graded according to
whether food intake was liberal and supplemented, unrestric
led, moderately restricted, or severely restricted.

The figure of 24 lb. put forward by Chesley as the average
total weighl gain of healthy pregnant women wa found to be
incorrect and tatistically inadmi able.

It i suggested that a compari on of the average weighl
gains of different populations might erve as a u eful poinler
to differences in nutritional status.
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PREGNANCY DIAGNOSIS - HAEMAGGLUTINATION INHIBITION METHOD
(pREPUERIN) COMPARED WITH THE XENOPUS LAEVIS TEST

W. M. POLITZER. M.D., South African Institute for Medical Research, Johannesburg

investigated more than 1,000 cases, giving the following
results:

At the time of testing the II subjects who gave incorrect
negative results were less than 14 days overdue in their
menses. When reinvestigated 7 - 10 days later all I1 gave
positive results.

The disadvantages are that the frogs have to be accom
modated in a thermostatically controlled room with a suf
ficient number of tanks to avoid overcrowding.
After injections the frogs should rest for at least 4 weeks
before being re-used, thus necessitating a large colony of
frogs as well as staff to maintain them. The life-span of
the female frog used for this purpose is 5 - 6 years and the
mortality rate is increased by 'red legs' (a septicaemic
disease caused by Bacillus hydrophilum-fuscus) and occa
sionally a fungus infection.

In this laboratory it has been found that positive results
may be obtained approximately 14 days after the first
missed period. On rare occasions it has been necessary to
resort to the Aschheim-Zondek" test, which may give a
positive result at a slightly earlier stage of pregnancy. When
using the rat test, observing hyperaemia of the ovaries,
pregnancy could be detected 24 days after the last men
strual period.3

While the adopted methods for the detection of HCG
in urine for the last half century were based on biological
procedures, inevitably new methods would be introduced
representing a complete departure replacing the use of
laboratory animals.

With the recent introduction of immunological tests for
pregnancy, it was felt desirable to conduct comparative stu-

The human placenta secretes a gonadotrophic hormone
which has luteotrophic and luteinizing activity.' Increased
excretion of human chorionic gonadotrophin (BCG) in
the urine forms the basis of all recognized laboratory
pregnancy tests.

The Xenopus laevis pregnancy test'· has been carried out
by this Institute for ]4 years. The frog ovulates when in
jected with a urine extract containing 3,000 IV /1. as a
mmunum concentration,2 which, according to some
authors,3 may be reached 24 - 30 days after conception.
Edward' found that at about 6 weeks after the last men
strual period the urinary level of HCG may be 5,000
IV / 24 hours. Peak excretion (up to 500,000 IV / 24 hours)
occurs during 7 - 13 weeks after the last menstrual period
and seldom lasts longer than 10 days. For the remainder
of pregnancy the level ranges between 4,000 and 11,000
IU / 24 hours. In late pregnancy values of 2,000 IU / 24
hours may be encountered, and in such cases the Xenopus
laevis test becomes negative. Following delivery, human
chorionic gonadotrophin normally disappears and is absent
from th.e urine after I week.1 If intra-uterine death has
occurred the test may give a false positive result for a few
days or even weeks.1 In ectopic pregnancy fewer eggs are
extruded.;

A hydatidiform mole produces vast amounts of HCG,
which are excreted for longer than the 10-day peak,' and
when choriocarcinoma exists after the expulsion of a
mole or termination of a normal pregnancy, persistent high
values are encountered.' If either of these conditions is
suspected the concentrated urine is subjected to the same
treatment as that for a pregnancy test, while I: 10 and
I : 20 dilutions are injected directly into the frogs. Positive
results in the dilutions usually point to the presence of a
growth.

It is important to mention the accuracy of the Xenopus
laevis test; for example Weisman and Coates' over 5 years

Correct positive results
Correct negative results
Incorrect positive results
Incorrect negative results
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