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Three of our strains of El Tor vibrios lost their
agglutinability after being maintained in the labora-
tory for longer than a year, and one changed from
the serological type Ogawa to Hikojima. This strain
was sent to Dr S. Mukerjee for testing and phage
typing and was found to be a Hikojima El Tor of
phage type VI. The Ogawa El Tor vibrios isolated
in the epidemic in Iraq in 1966 were also of phage
type VI." Neither the strains which lost their
agglutinability, nor the converted strains, were
changed in any of their other characteristics.
The results of typing our NAG vibrios with

Mukerjee's 4-phage types showed that only 3 of the
22 were susceptible to phage type IV. The rest were
like the Ogawa El Tor in their resistance to this
phage: 6 were susceptible to phage type III and 1

was susceptible to phage type II. NAG vibrios are
usually not susceptible to phage type II.f
Some of these NAG vibrios were very similar to

the agglutinable Vibrio cholerae. More attention
should be paid to these organisms since some of
them were isolated from patients with clinically
diagnosed cholera. Bhattacharji & Bose a adminis-
tered a suspension of NAG vibrios to suckling
rabbits and observed conversion into agglutinable
organisms in vivo.

* *

We are grateful to Professor Sajamov for providing
the phage suspension, and to Mrs Agnes Haik and
Mrs Sabeeha Naqfi for technical assistance.

f Felsenfeld, 0. (1966) Bull. Wld Hlth Org., 34, 161.

A Comparison of the Nutritional Indices in Healthy African,
Asian and European Children

by M. BOHDAL, Senior Medical Officer and Project Leader, and W. K. SIMMONS, Biochemist, WHO
Nutrition Survey and Campaign against Malnutrition, Kenya

The purpose of this study was to estimate normal
values of different biochemical tests that have been
recommended as indicators of protein metabolism
and that were used in our surveys on Africans living
in rural conditions. For this purpose, it was neces-
sary to choose a sample of children in which we
could expect normal growth and a good nutrition
status.

Methods

Altogether, 45 African, 14 Asian and 28 European
children in an elite kindergarten in Nairobi were
considered for the study. The children ranged from
4 to 5 years of age. The study was started 4 hours
after the children had eaten breakfast. It is therefore
supposed that the blood and urine samples were
obtained from children in the " fasting state ".
For the urine collection, each male child was

provided with a specimen tube 8.0 cm by 2.5 cm
and the female children were given a small plastic
basin. After the collection, each urine sample was
acidified with 0.1 N H2SO4 to a pH 3.0. The urine

samples were then transported to the laboratory and
frozen.
Each child was measured for weight, height,

triceps skinfold and circumference of the mid-upper
arm. All the measurements were made by the same
observer. Weight was measured by means of a
platform scale and height by a vertical measuring
rod. The arm circumference was measured with a
narrow flexible steel tape. Harpenden calipers were
used for the triceps skinfold.
Harvard standards a were used for the evaluation

of both weight and height. The standard given by
Tanner & Whitehouse b was used for the triceps
skinfold and the values of Wolanski (personal
communication, cited in Jelliffe) C for the arm
circumference.

a Stuart, H. C. & Stevenson, S. S. (1959) In: Nelson, W. E.,
ed., Textbook of pediatrics, 2nd ed., Philadelphia, Saunders.

b Tanner, J. M. & Whitehouse, R. H. (1962) Brit. med.
J., 1, 446.

c Jelliffe, D. B. (1966) The assessment of the nutritional
status of the community, Geneva (World Health Organization:
Monograph Series, No. 53).
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TABLE I
AVERAGE WEIGHTS AND WEIGHT-FOR-HEIGHT OF
NORMAL AFRICAN, ASIAN AND EUROPEAN CHILDREN
EXPRESSED AS PERCENTAGE DIFFERENCES FROM THE

HARVARD STANDARD

Children Welght (kg) (and Weight/age
(No. examined) standard deviation)

African (45) 16.5 (1.81) 97.9

Asian (14) 15.47 (2.24) 94.8

European (28) 16.2 (2.37) 97.1

Average (total, 87) 16.0 (2.14) [ 96.6

The average values of weight-for-age, weight-for-
height, height-for-age, arm-circumference-for-age
and skinfold-for-age were given for each group with
the standard deviations and expressed as the per-
centage differences from standard values. The same
values were then expressed as percentage differences
from the standard values and arranged according to
their incidence in frequency-distribution groups with
10% intervals.
Each child was examined clinically and the results

were recorded on a pre-arranged form. After the
clinical examination, each child was escorted to an
adjoining room where blood samples for subsequent
biochemical tests were taken from a finger-tip.
After the first drop of blood had been blotted off, the
next drop was put into the blood chamber, haemo-
lysed and read in a haemoglobin meter.d To test the
haemoglobin meter, 30 blood samples were previ-
ously taken and the haemoglobin levels read. The
haemoglobin levels of the same blood samples
were also determined by the cyanmethaemoglobin
method.e Non-significant differences were found be-
tween the 2 methods and it was therefore concluded
that the haemoglobin meter was sufficiently accurate.
Two capillary tubes, 100 mm by 1.5 mm, were

two-thirds filled with blood; these capillary tubes
had previously been filled with heparin (4 mg/ml
water). After being centrifuged, these 2 capillaries
containing plasma were used for the determination
of the amino acid ratio.f A third capillary, 90 mm by
1.0 mm, not previously treated with an anticoagulant,

d American Optical Company Spenser Hb-Meter.
e Hainline, A. (1958) Standard methods of clinical chemis-

try, New York, Academic Press, vol. 2.
f Whitehead, R. G. & Dean, R. F. A. (1964) Amer. J.

clin. Nutr., 14, 320.

was also filled with blood. After being centrifuged,
the serum in this tube was used for the serum
total protein g and electrophoresis separation.' The
haematocrit ' was read from the capillary tubes con-
taining plasma.
From the urine samples, creatinine,J inorganic

sulfate sulfur,k urea nitrogen,' total nitrogen m and
hydroxyproline index n ratios were determined.

Results and discussion
Anthropometric measurements. The average weight

of African, Asian and European children was 16.2 kg
i1.81 kg, 15.47 kg±2.24 kg and 16.0 kg±2.37 kg,

respectively (Table 1). The weight-for-age (Table 1)
and the weight-for-height (Table 2), when expressed

TABLE 2
AVERAGE WEIGHTS AND WEIGHT-FOR-HEIGHT OF
NORMAL AFRICAN, ASIAN AND EUROPEAN CHILDREN
EXPRESSED AS PERCENTAGE DIFFERENCES FROM THE

HARVARD STANDARD

Children Weight (kg) (and Weight/height
(No. examined) standard deviation) (%)

African (45) 16.5 (1.81) 102.2

Asian (14) 15.47 (2.24) 99.2

European (28) 16.2 (2.37) 103.5

Average (total, 87) 16.0 (2.14) 101.6

as the percentage difference from the Harvard
standards, fell into the 90%-100% and >100%
ranges for the 3 groups of children. By arranging the
individual values of the weight-for-age and weight-
for-height in 10% groups as differences from the

g Schmidt, V. C. (1960) Rdntgen- u. Lab.-Prax., Vol. 13;
quoted from Abbe-Refractometer; instructions for use, Ober
Kochen, Wurttemberg, Carl Zeiss.

A Brieve, R. 0. & Mull, J. D. C. (1964) Amer. J. clin.
Path., 42, 547.

f Natelson, S. (1963) Microtechniques of clinical chemistry,
2nd ed., Chicago, Charles C. Thomas.

J Folin, 0. & Wu, H. (1919) J. biol. Chem., 38, 98.
k Berglund, F. & Sorbo, B. C. (1960) Scand. J. clin. Lab.

Invest., 147, 12.
1 Valey, H. (1963) Practical clinical biochemistry, 3rd ed.,

New York, Interscience Books.
m Inter-departmental Committee on Nutrition for

National Development (1963) Manual for nutrition surveys,
2nd ed., Washington, D.C., US Government Printing
Office.

n Howells, G. R. & Whitehead, R. G. (1961) J. med. Lab.
Technol., 24, 98.



NOTES

FIG. I
WEIGHT-FOR-AGE IN NORMAL AFRICAN, ASIAN
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Harvard standard, we obtained a frequency dis-
tribution (Fig. 1 and 2). It can be seen that most of
the values for African, Asian and European children
fell into the 90 %-100% and >100% categories.
The average heights were 101.4 cm ±7.01 cm, and

98.5 cm I11.1 cm and 100.1 cm +8.65 cm for

FIG. 2
WEIGHT-FOR-HEIGHT IN NORMAL AFRICAN, ASIAN

AND EUROPEAN CHILDREN a

a Expressed as percentage differences from the Harvard
standard. Frequency distributions in 10 % groups.

Asian, African and European children respectively
(Table 3). The average height-for-age when ex-
pressed as the percentage difference from the
Harvard standard was 99.1, 98.1 and 98.8 for
African, Asian and European children, respectively.

TABLE 3
AVERAGE HEIGHT AND HEIGHT-FOR-AGE OF NORMAL
AFRICAN, ASIAN AND EUROPEAN CHILDREN EXPRESSED
AS PERCENTAGE DIFFERENCES FROM THE HARVARD

STANDARD

Children Height (cm) (and Heightlage
(No. examined) standard deviation) (%)

African (45) 101.4 (7.01) 99.1

Asian (14) 98.5 (11.1) 98.1

European (28) 100.4 (7.85) 98.8

Average (total, 87) 100.1 (8.65) 98.6

The individual values, when arranged in the 10%
groups as differences from the Harvard standard,
show that most of the values for all 3 groups fell into
the 90 %-99 %, 80%-89% and >100% categories
(Fig. 3).

FIG. 3
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The average triceps skinfold of African, Asian
and European children was 10.0 mm ± 2.51 mm,
10.52 mm ± 2.14 mm and 10.7 mm ± 1.86 mm,
respectively (Table 4). The average skinfold-for-age
when expressed as the percentage difference from the
standards of Tanner & Whitehouse b are above 100%
in all 3 groups. When these values were arranged in
10% groups as differences from the Harvard
standards, it was seeh that, even though some of the
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TABLE 4
AVERAGE TRICEPS SKINFOLD AND SKINFOLD-FOR-
AGE OF NORMAL AFRICAN, ASIAN AND EUROPEAN
CHILDREN EXPRESSED AS PERCENTAGE DIFFERENCES
FROM THE STANDARD OF TANNER & WHITEHOUSE

Children (Skinfold (mm) (and Skinfold/age
(No. examined) standard deviation) (%)

African (45) 10.0 (2.51) 105.9

Asian (14) 10.52 (2.14) 110.3

European (28) 10.7 (1.86) 111.7

Average (total, 87) { 10.40 (2.17) 109.3

TABLE 5
AVERAGE ARM CIRCUMFERENCE AND

ARM-CIRCUMFERENCE-FOR-AGE OF NORMAL AFRICAN,
ASIAN AND EUROPEAN CHILDREN EXPRESSED AS
PERCENTAGE DIFFERENCES FROM THE STANDARD

OF WOLANSKI

Arm circumference Arm
Children Ar(cm) (and circumference/

(No. examined) standard deviation) aqe

African (45) 16.4 (1.14) 98.1

Asian (14) 16.28 (1.06) 97.9

European (28) 16.7 (1.19) 98.9

Average (total, 87) 16.46 (1.13) 98.3

children fell into the 70 %-79 % and 80 %-89%
categories, the groups of children within each cate-
gory were evenly distributed (Fig. 4).

FIG. 4
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a Expressed as percentage differences from the standard of
Tanner & Whitehouse. Frequency distributions in 10 % groups.

The average arm circumference was 16.4 cm ±
1.14cm, 16.28cm ± 1.06cmand 16.7cm ± 1.19cm,
for African, Asian and European children, re-
spectively (Table 5). The average arm circumference-
for-age expressed as the percentage difference from
the standard of Wolanski c show all 3 groups to be
in the 90% range. These values, when expressed as
a frequency distribution, indicate most values to be
in the 90 %-99% and > 100% categories (Fig. 5).

When an over-all view is taken of the anthropo-
metric data, it can readily be seen that the various
measurements do not differ in comparisons of
African, Asian and European children. Further, the
mean values and the frequency distribution indicate
that the children were developed normally, according
to their age.

FIG. 5
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Clinical signs. The clinical examination of the
children did not show any noticeable signs which
could be attributed to malnutrition or to poor health.

Biochemical data. In the blood, haemoglobin,
haematocrit, total serum protein, blood albumin,

[ European
* African

* Asian

170% 70%-79% 80%-89% 90%-99% >100%
Standard of Tanner & Whitehouse (100%) 90
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TABLE 6
HAEMOGLOBIN LEVELS IN NORMAL AFRICAN, ASIAN

AND EUROPEAN CHILDREN

Children haemoglobinl Standard f Standard
(No. examined) level a deviation errorb

African (45) 12.9 1.28 0.19

Asian (14) 13.5 1.51 0.35

European (28) 13.0 1.19 0.20

Average (total, 87) 13.1 | 1.31 0.13

a As grams per 100 g of blood. b Non-significant differences.

TABLE 7

HAEMATOCRIT a LEVELS IN NORMAL AFRICAN,
ASIAN AND EUROPEAN CHILDREN

Mean
Children haematocrit Standard Standard

(No. examined) level deviation b error b

African (45) 41.3 1.97 0.28

Asian (14) 42.7 2.47 0.58

European (28) 41.8 2.02 0.35

Average (total, 87) 41.7 2.15 0.31

a Packed cell volume. b Non-significant differences.

blood globulins-al, a2, , and y-and the amino
acids ratio were determined. The values for all
3 groups of children together with standard devia-
tions and standard errors of the mean may be seen

TABLE 8
TOTAL SERUM PROTEIN LEVELS IN NORMAL AFRICAN,

ASIAN AND EUROPEAN CHILDREN

Mean levels
Children of total Standard Standard

(No. examined) serum deviation b error b
protein a

African (45) 7.08 0.43 0.15

Asian (14) 7.11 0.60 0.20

European (28) 6.98 0.56 0.17

Average (total, 87) 7.06 0.53 0.12

a Grams per 100 g of blood. b Non-significant differences.

TABLE 9
AMINO ACID RATIO IN THE BLOOD OF NORMAL AFRICAN,

ASIAN AND EUROPEAN CHILDREN

Children Mean amino Standard Standard
(No. examined) acid ratio deviation b error a

African (45) 1.6 0.36 0.05

Asian (14) 1.7 0.40 0.07

European (28) 1.6 0.33 0.06

Average (total, 87) 1.6 0.37 0.04

a Non-significant differences.

in Tables 6-10. All the mean values of the bio-
chemical tests in the blood, when compared among
the 3 groups of children, showed a non-significant
difference.

TABLE 10
SERUM ALBUMIN, SERUM GLOBULIN, AND ALBUMIN/GLOBULIN RATIOS IN NORMAL

AFRICAN, ASIAN AND EUROPEAN CHILDREN

Children Albumin Globulin (g/100 ml blood) Albumin/
(No. examined) (g/100 ml - - - globulin

-.blood) a, a2 _____ J v Total Iratio

African (20) 3.91 0.29 0.81 1.09 0.92 3.11 1.26

Asian (14) 3.71 0.25 0.92 1.30 1.01 3.48 1.06

European (20) 3.82 0.24 0.70 1.18 1.00 3.12 1.22

Average (total, 54) 3.82 0.26 0.81 1.19 0.98 3.24 1.17
Standard deviation 0.53
Standard error 0.11

170 NOTES



COMPARISON OF NUTRITIONAL INDICES IN AFRICAN, ASIAN AND EUROPEAN CHILDREN

The results of the biochemical tests on the urine
may be seen in Tables 11-16. The mean values for
the hydroxyproline index, urea nitrogen/creatinine
ratio, nitrogen/creatinine ratio and the urea nitro-
gen/nitrogen ratio when compared among the
3 groups of children show non-significant differences
(Tables 11, 12, 13 and 16). The values for the
inorganic sulfate sulfur/creatinine ratio are seen in
Table 14. The value in the European children was

729.5 and in the African children 619.4. The differ-
ence is highly significant (P<0.001). In the group
of Asian children the value 658.0 was obtained. The
difference between the European and Asian children
was significant (P <0.05) but there was a non-

significant difference between the African and Asian
children.
A somewhat similar pattern is seen in the analysis

of the inorganic sulfate sulfur/nitrogen ratio
(Table 15). The European children had the highest
mean value-53.2; the African children had a mean

value of 41.4 and when the 2 values are compared
there is a significant difference (P <0.02). The mean

value for the Asian children was 42.5 and when
compared with the European children there was also
a significant difference (P<0.05) but there was a

non-significant difference when the African children
were compared with the Asian children.
The results show that we did not find a significant

difference in biochemical values according to the
racial group. However, there was a single exception
with regard to sulfur. The cause can probably be
attributed to a difference in eating habits among
African, Asian and European children. The Euro-
pean children have a higher intake of sulfur-contain-
ing amino acids.

TABLE 11

NITROGEN/CREATININE RATIOS IN THE URINE OF
NORMAL AFRICAN, ASIAN AND EUROPEAN CHILDREN

Mean
Children nitrogen/ Standard Standard

(No. examined) creatinine deviation b error b
ratio a

African (45) 18.9 10.8 1.57

Asian (14) 17.3 9.0 2.39

European (28) 19.8 13.5 2.54

Average (total, 87) 18.6 11.0 1.17

a Mg/mg.
b Non-significant differences.

TABLE 12
UREA NITROGEN/NITROGEN RATIOS IN THE URINE OF
NORMAL AFRICAN, ASIAN AND EUROPEAN CHILDREN

Mean urea
Children nitrogen/ Standard Standard

(No. examined) nitrogen deviation b error b
ratio a

African (45) 76 20.5 2.1

Asian (14) 79 21.6 2.2

European (28) 81 22.4 2.4

Average (total, 87) j 78 21.5 2.8

a Mg/mg.
b Non-significant differences.

TABLE 13

UREA NITROGEN/CREATININE RATIOS IN THE URINE
OF NORMAL AFRICAN, ASIAN AND EUROPEAN CHILDREN

Mean urea
Children nitrogen/ Standard Standard

(No. examined) creatinine deviation b error b
ratio a

African (45) 13.9 8.1 1.21

Asian (14) 15.0 7.3 1.15

European (28) 17.1 9.6 1.32

Average (total, 87) 15.3 8.0 0.85

a Mg/mg.
b Non-significant differences.

TABLE 14

INORGANIC SULFATE SULFUR/CREATININE RATIOS
IN THE URINE OF NORMAL AFRICAN, ASIAN AND

EUROPEAN CHILDREN

Children Mean inorganic Standard
(No. examined) sulfate sulfur/ erobcreatinine ratio a err

African (45) 619.4 22.1

Asian (14) 658.0 21.6

European (28) 729.5 24.9

Average (total, 87) 668.9 17.3

a lg/lmg.
b European versus African: P<0.001, highly significant;
European versus Asian: P<0.05, significant;
African versus Asian: not significant.
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TABLE 15
INORGANIC SULFATE SULFUR/NITROGEN RATIOS

IN THE URINE OF NORMAL AFRICAN, ASIAN
AND EUROPEAN CHILDREN

Mean
inorganic

Children sulfate Standard Standard
(No. examined) sulfur/ deviation b error b

nitrogen
ratio a

African (45) 41.4 17.6 2.67

Asian (14) 42.5 14.0 2.72

European (28) 53.2 22.4 3.3

Average (total, 87) 45.7 17.9 1.93

a g/mg.
b European versus African: P<0.02, significant;
European versus Asian: P<0.05, significant;
African versus Asian: not significant.

TABLE 16
HYDROXYPROLINE INDEX RATIOS

IN THE URINE OF NORMAL AFRICAN, ASIAN
AND EUROPEAN CHILDREN

Children Mean hydroxyproline Standard
(No. examined) index ratio error a

African (45) 2.57 0.31

Asian (14) 2.59 0.31

European (28) 2.31 0.21

Average (total, 87) 2.49 0.14

a Non-significant differences.

TABLE 17
STANDARD BIOCHEMICAL VALUES COMPARED WITH VALUES OBTAINED

IN THE KINDERGARTEN STUDY

Test

Haemoglobin (g/100 ml blood) a

Haematocrit a

Total serum protein (g/100 ml blood)

Serum albumin (g/100 ml blood)

Amino acid ratio

Nitrogen/creatinine (mg/mg)

Urea nitrogen/creatinine (mg/mg)

Urea nitrogen/nitrogen (mg/mg)

Inorganic sulfate sulfur/creatinine
(Mg/mg)

Inorganic sulfate sulfur/nitrogen
(; I/mg)

Hydroxyproline index

Kindergarten Standard value
values

13.1

41.7

7.06

3.82

1.6

18.6

15.3

78.0

668.9

45.7

2.49

12.1 -13.6

35.8 -38.7

6.5 - 6.9

3.52- 4.24

<2.1

No reference

15.3

82.9

88.0

Reference

ICNNDb

ICNNDb

ICNNDb

ICNNDb

Whitehead & Dean c

on children available

Arroyave d

Arroyave d 1962

Couvee et al.e

No reference on children available

No reference on children available

>2.0 Whitehead f

a Adjusted for altitude.
b Inter-departmental Committee on Nutrition for National Development (1963) Manual for

nutrition surveys, 2nd ed., Washington, D.C., US Government Printing Office.
c Whitehead, R. G. & Dean, R. F. A. (1964) Amer. J. clin. Nutr., 14, 320.
d Arroyave, G. (1962) Biochemical signs of mild-moderate forms of protein-calorie malnutrition.

In: Symposium on mild-moderate forms of protein-calorie malnutrition, Uppsala, Swedish Nutrition
Foundation, pp. 32-46.

e Couv6e, L. M. J., Nuteven, D. H. & Luyken, R. (1962) Trop. geogr. Med., 14, 27.
Whitehead, R. G. (1965) Lancet, 2, 561.

_
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We used 2 methods to check whether or not the
sample of children was normal; they were:

(1) Anthropometric measurements;

(2) Clinical examination.
The average values for height, weight, triceps

skinfold and arm circumference measurements were

close to the accepted standards and the clinical
examination showed that all the children were in
normal health. Therefore, it could be supposed that
the nutritional standard of these children was

acceptable. Moreover, since the blood and urine
samples that were examined biochemically were

taken from children in the fasting state, it is believed
that the values obtained in the tests indicate the
degree of lability of the body's reserve and are not
related to a recent meal. Thus, we believe that the
values we have obtained are representative of
healthy children under standard conditions, and it
can be seen from Table 17 that our values fall
within acceptable ranges when compared with previ-
ous work that has involved the use of the same

biochemical tests.
It is often claimed that some of the above-men-

tioned methods could be used for the individual
diagnosis of protein-calorie malnutrition, especially
in its early stages. To do so, it is necessary to know
the distribution of values obtained from healthy

individuals. For this reason, we have calculated the
range of values as expressed by 1 standard deviation
(SD) below and above the mean (probability that
67.27% of all the estimations on individuals taken
from the same universe will be scattered within this
range) and 2 standard deviations below and above
the mean (probability that 95.45% of all the estima-
tions will be within this range). The SD values are

not given for the hydroxyproline index or the
inorganic sulfate sulfur/creatinine ratio because they
did not fall into a normal distribution (Table 18).

It can readily be seen that the values for urine
tests have a large scatter and would therefore be of
little or no use for individual diagnosis. The amino
acid ratio, as one of the newer micromethods, seems

to be useful even after this critical consideration,
although our upper range of normal values lies
slightly higher than suggested by Whitehead &
Dean.f
When the health and nutritional status of popula-

tion groups (communities, schools, etc.) are evalua-
ted, we have to pose the question: In what range
can we expect to obtain our values if the estimation
were repeated on samples of similar size drawn from
the same universe of healthy individuals (or, simply,
what is the " normal " range of values for samples
of individuals)? In this case, 2 standard errors (SE)
below and above the mean will give us the probability

TABLE 18
NORMAL BIOCHEMICAL VALUES WITHIN RANGES 1 SD AND 2 SD

Test [ Value SD 1 SD range 2 SD range

Haemoglobin (g/100 ml blood) 13.1 1.31 11.79-14.41 10.48-15.72

Haematocrit 41.7 2.15 39.55-43.85 37.40-46.0

Total serum protein (g/100 ml blood) 7.06 0.53 6.53- 7.59 6.00- 8.12

Serum albumin (g/100 ml blood) 3.82 0.53 3.29- 4.35 2.76- 4.88

Amino acid ratio 1.6 0.37 1.23- 1.97 0.86- 2.34

Nitrogen/creatinine ratio 18.6 11.0 7.6 -29.6

Urea nitrogen/creatinine ratio 15.3 8.0 7.3 -23.3

Urea nitrogen/nitrogen ratio 78.0 21.5 56.5-99.5 35.0- 121.0

Inorganic stil'ate sulfur/creatinine ratioG 668.9 - _

Inorganic sulfate sulfur/nitrogen ratio 45.7 17.9 27.8 -63.6 9.9 -81.5

Hydroxyproline indexa 2.49 -_

a The inorganic sulfate sulfur/creatinine ratio and the hydroxyproline index do not constitute a normal distrlbution; therefore
the standard deviations are not given.
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TABLE 19
STANDARD ERRORS OF NORMAL BIOCHEMICAL VALUES FOR 2 SIZES OF SAMPLE

Test Mean value SE 2X2SE for 87 samples X ±2 SE for 20 samples

Haemoglobin (g/100 ml blood) 13.1 0.13 12.84-13.36 12.51-13.69

Haematocrit 41.7 0.31 41.08-42.32 40.74-42.66

Total serum protein (g/100 ml blood) 7.06 0.12 6.82- 7.30 6.82 7.30

Serum albumin (g/100 ml blood) 3.82 0.11 3.60- 4.04 3.60- 4.04

Amino acid ratio 1.6 0.04 1.52- 1.68 1.43- 1.77

Nitrogen/creatinine ratio 18.6 1.17 16.26-20.94 13.68-23.52

Urea nitrogen/creatinine ratio 15.3 0.85 13.6 -17.00 11.72-18.88

Urea nitrogen/nitrogen ratio 78.0 1.80 74.4 -81.6 68.38-87.62

Inorganic sulfate sulfur/creatinine ratio 668.9 17.3 634.3 -703.5 597.1 -740.7

Inorganic sulfate sulfur/nitrogen ratio 45.7 1.93 41.84-49.56 37.69-53.71

Hydroxyproline index 2.49 0.14 2.21- 2.77 1.91- 3.07

that the majority of the values will lie within this
range. In Table 19, the mean value of each bio-
chemical determination is given with ± 2 SE for
87 individuals examined, but because the size of
sample influences the standard error, an example in
the adjacent column shows the ranges that would

be expected if a sample of 20 individuals were
examined. The ranges of the standard error of the
mean were expressed by the formula

SD
x ± 2-1/2
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Transliteration
from Cyrillic characters

The "International System for the Trans-
literation of Cyrillic Characters ", set out in
Recommendation ISO/R9-1954 (E) of the Inter-
national Organization for Standardization, is
normally used in the Bulletin of the World Health
Organization for personal names, titles of publi-
cations, etc. However, papers accepted for
publication may contain names transliterated
differently, and if the original Cyrillic spelling is
not recognizable inconsistencies may occur.

For convenience the transliteration from
Russian according to ISO/R9 is given below:

Translitteration
des caracteres cyrilliques

Le (( Systeme international pour la translitte-
ration des caracteres cyrilliques > presente dans
la Recommandation ISO/R9-1954 (F) de l'Orga-
nisation internationale de Normalisation est
generalement utilise dans le Bulletin de l'Organi-
sation mondiale de la Sante pour les noms de
personnes, les titres de publications, etc. Cepen-
dant des articles acceptes pour publication
peuvent contenir des noms translitteres diff&
remment et si l'orthographe cyrillique originale
n'est pas reconnaissable un manque d'unifor-
mite peut s'ensuivre.
A toutes fins utiles, la translitteration du russe

selon la recommandation ISO/R9 est indiquee
ci-apres:

Trans- Trans-
Cyrillic literation Cyrillic literationCyili from Cyilc from
character Russian Examples and remarks character Russian Examples and remarks
Caractere Trans- Exemples et observations Caractere Trans- Exemples et observations

du russe du russe

A, a a Axipec = Adres Y, y u YTPO = Utro

B, 6 b Ba6a = Baba I 4) f (L"43H4Ka = Fizika

B, B v Bbl = Vy X, x h XHMwieCKHii = Himieeskij

r, r g r.naBa = Glava LI, ut c LjeHTpaJbHbIu = Central'nyj
Fronosa = Golova I|, q | e|lacbl = Casy

Ll, R d ,la = Da 11l, tu s llKojna = Skola
E, e(e)1 e (e) Eme = Esce LU, u sc LULeKa = keka
>, >K z ypHan = Zurnal (medial, nor"l In modern Russian, where
3, 3 z 3Be3,qa = Zvezda medial) "ou" sometimes replaces medial 'b,

transliteration is still ".
H1 uJI14 Il 'b, b En russe moderne, oiu le ' rem-
ii j -blilU, -U -oUt place quelquefois le 'b medial, la= -Yi,-1j,-oi ~~~translitteration reste "

, K k (aK = Kak (final) (Not

J1, ni 1 J0Ito6HTb = Ljubit' trans-_________ ~~~~~~~~~~~~~~~literated.
M, M m Mywc = Muz Non trans-
H, H n HHAKHHU1 = Niznij littdre.)
O, 0 o 06meeTBo = Obscestvo bl, bl Y E blJ = Byl
n, n p HepBbII = Pervyj b, b 'or 'oul ManeHbKHic = Malen'kij
P,pP r Pbi6a Ryba 3,3 e 3To = Eto
C, C s CeCTpa - Sestra o, so ju 10>KHAbl = Juznyj
T, T t ToBaptut = Tovaris 51, 51 ja SfLXto = Jajco
I Cyrillic e to be transliterated by e only when the diacritical appears in the original. Le e cyrillique ne doit 6tre translittdr6

par e quo loraque la diacritique apparait dans l'original.


