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Extract

Beginning at age 10 years, height, weight, body density, and bone
age of 40 normal boys were measured yearly over a period of 8
years. From body density, lean body mass and body content of fat
were calculated. Values for all measurements are included in the
Appendix and mean values, including those for lean body mass and
percentage of body fat, are presented for each year in Table 1.
Coefficients of correlation between measurements made during the
first and eighth years of study were high for height (0.68), weight
(0.50), and lean body mass (0.60), but relatively low for body fat
(0.25). Correlation coefficients between the various parameters in a
given year are presented in Table 2.

The maximum yearly increment in height, weight, and lean body
mass of individual subjects coincided in time. The respective mean
values for the year of maximum growth were 9.4 cm, 8.1 kg, and 7.5
kg. Throughout the growth spurt, the contribution of fat to increase
in body weight was small. It may be concluded that, next to height,
the absolute amount of lean body mass demonstrates the most
constant trend of development during adolescence.

Speculation

Lean body mass, like weight and height, follows individual
patterns that are consistent throughout adolescence. The trends in

height and lean body mass are more constant than trends in body
weight.

Incremental data for height and weight during childhood and
adolescence (9) suggest that growing individuals generally adhere
to a consistent pattern of growth, i.e., the increments observed over
a period of years are reasonably predictive of the increments to be
anticipated in the next few years unless illness, food deprivation, or
other external events intervene.

The present report concerns yearly determinations over a period
of 8 years of height, weight, body density, and bone age. The
results permit calculation of incremental data for lean body mass.

SUBJECTS AND METHODS

One hundred forty-six males ranging from 10 years 2 months to
11 years 4 months were studied in 1961. Several reports concerning
a majority of these subjects followed for less than the time reported
here have already appeared (5-7). The present report concerns 40
subjects who were available for all yearly examinations over a
period of 8 years. They are considered to be a representative
subsample of the original cohort (8).

All subjects lived in Prague, a city of over | million inhabitants,
under similar socioeconomic, cultural, and nutritional circum-

Table 1. Summary of yearly measurements of 40 boys 10 through 17 years of age

Year of observation

Measurements 1 2 3 4 5 6 7 8

Age (years)

Mean 10.7 1.7 12.7 1317 14.6 157 16.6 I7.7

SD 0.40 0.45 0.33 0.32 0.34 0.37 0.69 0.36
Height (cm)

Mean 144.1 149.7 1553, 1 162.4 169.3 174.9 177.7 179.0

SD 5.0 48 6.0 7.4 7.0 5.9 5.6 5.6
Weight (kg)

Mean 36.0 39.4 44.0 50.0 56.8 62.8 66.6 69.2

SD 4.09 4.50 5.72 7.44 3.27 7.56 6.40 6.28
Bone age (years)

Mean 10.8 11.8 12.8 13.6 14.6 15.8 17.1 18.1

SD 0.76 0.88 0.74 0.76 0.88 1.34 1.24 1.04
Body density

Mean 1.057 1.059 1.062 1.070 1.066 1.065 1.071 1.076

SD 0.014 0.018 0.015 0.014 1.012 0.013 0.011 1.012
Lean body mass (kg)

Mean 30.2 334 37.8 444 49.6 54.6 59.4 60.0

SD 4.7 3.8 4.8 6.4 7.9 6.7 6.0 5.8
Fat (% body wt)

Mean 16.1 15.3 14.2 11.3 L7 13.1 10.9 9.1

SD 5.6 7.1 6.0 5.6 438 5,2 44 48
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Table 2. Selected correlation coefficients between height, weight, lean body mass (L BM) and fat* during each of 8 years of observation

Year of observation

Correlation coefficient 1 2 3 4 5 6 7 8
Height/weight 0.43 0.69 0.75 0.78 0.78 0.59 0.312 0.41
Height/LBM 0.54 0.75 0.81 0.89 0.84 0.66 0.58 0.59
Weight/LBM 0.92 0.82 0.89 0.92 0.92 0.85 0.48 0.80
Weight/fat 0.71 0.37% 0.51 0.43 0.27® 0.46 0.122 0.45

! Height expressed in centimeters and weight, LBM and fat in kilograms.

2 Not significant; all other values significant (p < 0.05).

«10 LBM kg

peak height velocity

+ g

+8

+7

+6

x
+ 5 x—"
ALBM
e (kg year)
+3 4 WEIGHT
(kg year)
+ 2
x 4 HEIGHT
+ 1 {cm ).ear) (1 a1 1 L 1 L T i
o 1 12 13 14 15 16 17 18 years
0 Q ® o © AGE
: FAT Fig. 2. Changes in lean body mass (LBM) of three boys in relation to
- L T g year) age during adolescence. The mean and = 1 SD for LBM of all 40 subjects is
; 1 i i 1 1 _ 1 s oo
| also indicated.
=3 ) -1 +1 +2 +3 years
year of peak

height velocily

Fig. 1. Changes in body composition and weight according to peak
height velocity in boys from 10.7 to 17.7 years (n = 40). LBM: lean body
mass.

stances. About one-fourth of the subjects were involved in vigorous
athletic training, another one-fourth were relatively uninterested in
sports or in athletic training but participated in compulsory
physical training in school. The remaining one-half were interme-
diate in their physical activity.

Physical examination, anthropometric measurements, and de-
terminations of body composition were made generally in the
spring. Body density was measured (3, 4) by hydrostatic weighing
and determination of residual lung volume by nitrogen dilution.
Percentage of body fat was calculated according to the formula (3)

A 3_813) % 100

% Body fat =
density

Bone age was estimated from roentgenograms of the wrist (2).
Reports of various physiologic measurements, including aerobic
capacity and heart volume, made simultaneously, have been
published elsewhere (1, 6). Participation in this study was volun-
tary and informed consent was obtained from subjects and parents.

RESULTS

Date of birth, date of each of the yearly measurements, and
height, weight, bone age, and body density of each child are

presented for each of the 8 years in the Appendix. Table | presents
a summary of the measurements, including means and standard
deviations for age, height, weight, bone age, body density, lean
body mass, and percentage of body weight accounted for by fat.
Bone age corresponded rather closely to chronologic age.

Increases in height, weight, and lean body mass were most rapid
between the third and sixth years of observation (mean ages 12.2 to
15.7 years). Yearly gains in height, weight, and lean body mass
during this period averaged 6.7 cm, 6.5 kg, and 5.8 kg, respec-
tively.

Coefficients of correlation between measurements made during
the first and the eighth year of study were 0.68 for height, 0.50 for
weight, 0.60 for lean body mass (in kilograms) and 0.25 for fat (in
kilograms). These correlation coefficients were statistically signifi-
cant (p < 0.01 for height, weight, and lean body mass and p <
0.05 for fat). When lean body mass and fat were expressed as
percentages of body weight, the correlation coefficients were
reduced to 0.20 and 0.20, respectively; these correlations were not
statistically significant. Correlations between the various parame-
ters at a given year are presented in Table 2.

To gain insight into the magnitude and nature of changes in
body composition during the adolescent growth spurt, incremental
data have been assembled in Figure I in relation to the year in
which peak height velocity was attained. The maximal yearly
increments in height, weight, and lean body mass were 9.4 cm, 8.1
kg, and 7.5 kg, respectively, the maximum increment in each
parameter occurring during the same year. The contribution of fat
to increase in body weight was small.




GROWTH AND LEAN BODY MASS

Figure 2 presents data on lean body mass considered in relation
to age. The three individuals, differing in the absolute magnitude
of the yearly increments, maintained their relative position
through the years. The majority of the subjects followed a
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APPENDIX
Appendix. Date of birth, date of measurement, height, weight, bone age and body density of individua) subjects.
1961 1962 1963 1964
Subject Date of Date of Height, Weight, Bone Density, Date of Height, Weight, Bone Density, Date of Height, Weight, Bone Density, Date of Height, Weight, Bone Density,
Number Birth measure- cm kg age, g/ml measure- m kg age, g/ml measure-  cm 9 age, g/ml measure- ¢ kg age, g/ml
ment years ment years ment years ment years
1. 2/13/51  &/25 144.5 33,30 10.5 1.078 2/26  148.5 3635 11.5 1,076 4/28  154.0 40.12 2.5 1.084 514 159.5 42,71 12.75 1.080
2. B/18/5  6/01 147.5 3584 11.5  1.05 6/05  153.5 39.36 12.0 1.100 5/14 163.2 46.32 13.25 1.076 416 172.3  55.78 14.5 1.084
3. 1/12/51 /12 147.0 40.00 10.5 1.054 5/15  152.0 41.46 11.0 1.068 6/06 158.5 49.21 12.75 1.053 5/26  167.8 53.33 14.25 1.0/8
4. 2/25/5  4/15 1405 29.32 9.5 1.059 417 145.5 32.04 10.0 1.055 4/02 149.2 36.92 11.0  1.0% 5/26  156.4 42.48 12.0 1.063
5. 2/18/50  6/01 148.3  36.66 11.25 1.048 4/26  152.8 39.65 12.5 1.048 5/06  160.3 46.02 13.5  1.086 511 169.5 53.22 14.75 1.077
6. 6/18/50 5/04 143.0 34.69 10.0 1074 4/10  148.0 38.20 11.0 1.069 9/26 156.4 44.25 12.25 1.072 6/23  162.2 47.65 13.0 1.075
7. 2/13/51  6/19 150.2 46.45 10.5  1.037 4/28 158.5 47.64 11.5 1.03 4/11 159.0 52.13 12.5  1.050 6/03  166.4 58.25 13.5 1.053
8. 9/14/50 5/15 151.3 41.40 12.0 1.078 410 158.0 46.50 13.0 1.077 4/04 168.7 57.40 14.0  1.085 5/11 178.0 69.78 15.5 1.079
9. 7/10/50  4/17 1335 29.51 9.5  1.045 2/26  137.2 33.34  10.25 1.072 4/13 12.0 5/21  153.0 41.66 13.0 1.078
10.  5/09/50  4/21 140.0 36.58 10.0  1.057 6/20  147.5 43.90 11.0 1.084 4/22 153.0 50.35 13.0  1.054 4/20  163.4 58.02 14.0 1.056
1. 511750  6/05 142.3 42.40 10.75 1.047 5/14  147.5 46.90 1.5 1.031 4/27 153.0 52.73 12.5 1.028 4/27 161.4 58.00 13.5 1.056
12, 10/16/50  5/04 137.0 32.02 11.5  1.06] 2/27  142.0 34.83 13.0 1.072 3/26  146.5 36.43 13.5  1.071 5/11  150.2 40.58 14.0 1.071
13 1/13/50  5/18 15€.3  38.50 12.0  1.074 6/13  163.2 41.80 12.5 1.084 4/25 169.3 4585 13.5  1.071 4/07  177.3 55.20 14.25 1.08
T4, 11/05/50  5/23 1356 28.90 10.5  1.049 417 1452 370 11.5 1.036 6/04 150.0 34.37 125 1.077 10/21  158.2 39.95 13.0 1.033
15, 3/25/51  5/30 149.8 40.30 12.0  1.065 6/12  154.5 43.16 13.5 1.05] 5/21 159.7 46.10 14.0  1.052 6/11  165.2 49.70 14.25 1.062
16, 6/21/50  5/25 149.0 37.75 11.25 1.042 6/13  154.8 41.85 12.5 1.071 4/09  160.6 46.25 13.0  1.064 4/14  170.0 54.50 14.25 1.074
17. 8/20/50  4/25 139.5 33.10 11.0  1.045 5/31  144.2  35.80 11.5 1,066 4/18  148.2 37.90 12.5  1.060 6/08 155.8 42.95 12.75 1.076
18, 10/25/50  4/21 136.3 30.40 9.5  1.065 817 140.0  32.50 10.25 1.078 5/16 145.1 35.60 11.0 1.100 6/22  151.5 38.83 12.0 1.078
19. 11/18/50 5/29 141.0 30.83 9.5  1.034 /06 148.0 35.02 11.5 1.100 4/22 150.1 35.80 12.5  1.071 6/29 160.0 43.40 13.5 1.078
20.  6/21/50  5/26 144.5 33.30 11.0  1.060 6/06  149.5 36.66 12.0 1.054 4/27 154.0 40,35 12.75 1.067 6/01  150.3 44.35 13.5 1.072
21. 10728/50 11/13 1445 37.40 11.0  1.057 511 148.0  38.00 12.0 1.047 4/25 153.1 42.00 12.75 1.05 5/19  165.1 49.76 13.5 1.072
22.  2/06/51 5/30 145.0 34.28 10.25 .06 4/10 1484 37,50 11.0 1.046 4/04 156.0 42.85 12.0  1.055 5/25  166.0 52.06 13.0 1.074
23, 4/22/50 6/12 144.8B 38.31 12.0  1.085 4/19  150.7 43.30 12.5 1.080 3/28 158.0 50.00 13.5 1.073 4/07  167.8 60.35 18.5 1.070
24.  8/26/50  4/28 148.5 38.80 10.75 1.039 4/24  153.0 39.90 12.0 1.047 5/13 1585 45.21 13.0  1.07] 4/20 169.0 53.00 14.5 1.088
5. 91/ 5/25 145.0 36.53 11.5  1.049 6/08  150.2 40.00 12.0 1.052 4/23  154.5 42.30 13.0 1.043 4/2)  162.2 47.32 13.75 1.015
2. 10/23/50  6/21 136.8 31.50 11.0  1.084 5/24  142.5 33.70 12.5 1.088 6/06 1450 36.30 13.0 1.073 6/04  149.1 39.74 13.5 1.075
27.  6/02/50  6/09 146.2 34.65 11.5  1.068 5/31  151.3  37.63 12.5 1.068 4/09 156.5 41.63 13.5  1.05] 6/02  165.1 4B.70 14.25 1.082
28.  B/09/50  5/22 145.0 34.92 11.25 1.065 6/04  151.0 3823 12.5 1.067 4/27 156.5 43.00 13.0 1.076 10/29 171.0 54.20 14.0 1.088
29.  10/25/50  6/23 143.5 34.94 10.5  1.063 6/19  152.1 39.30 12.5 1.074 6/03 162.0 44.60 14.0 1.072 511 168.5 50.77 14.75 1.095
30.  3/20/50 11720 148.0 38.76 10.75 1.058 4/09  149.0 40.74 11.0 1.019 3/25 152.5 41,60 12.0  1.042 5/28  158.2 41.10 12.75 1.057
3. 1/21/50  6/08 147.0 40.91 11.5  1.082 5/05  151.0 46.80 12.75 1.033 5/07 155.6 52.10 13.5  1.034 5/18  162.0 59.93 14.0 1.033
32, 5/23/50  5/12 148.6 36.26 11.25 1.069 6/25 154.6 37.20 12.25 1.075 6/03 159.5 42.39 12.75 1.063 4/20  165.5 47.75 135 1.079
3. §/13/50  4/17 148.1 35.90 11.0  1.060 /05  156.3  44.40 13.0 1.086 4/22  159.0 45.75 13.5  1.049 4/21  163.2 49.70 14,25 1.056
34, 12/11/50  6/22 141.0 31.40 10.0  1.068 5/15 145.3 33.63 10.5 1.076 5/28 150.3 36.78 1.0  1.089 5/05  156.3 41.32 12.5 1.063
35, 7/20/50  5/23  135.0 39.32 9.0  1.039 4/26  139.8  44.40 10.5 1.043 411 148.0 51.60 12.75 1.057 8/11  152.2 58.94 14.0 1.061
3. 11/11/50 6/12 1335 32.19 10.0  1.05 5/17  137.5 3590 11.0 1.089 5/16 142.0 37.12 12.0 1.075 5/07  146.0 40.80 12.75 1.055
37. 3/17/5)  5/15 1430 38.30 10.25 1.055 4/28 1470 41.15 11.0 1.038 3/26  153.2 46.15 12.0  1.040 6/09  163.1 54.15 13.0 1.058
38, 1/19/51  6/01 146.0 43.4) 10.5  1.027 6/05 151.9 4875 11.5 1.088 4/28 156.2 52,60 12.5 1.043 414 161.4  63.00 13,5 1.024
39.  4/21/50  5/02 149.5 33.30 11.0  1.05 5/15 1555 36.00 12.5 1.050 5/14 162.0 41.28 13.0 1.074 5/03 171.5 49.90 13.5 1.084
40.  2/03/50 505 142.6 35.22 11.25 1.062 5/25  148.5 40.60 12.5 1.057 4/09 152.3 43.20 13.25 1.046 5/28  160.5 49.50 13.75 1.063
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Appendix (cont.).

GORODISCHER ET AL.

Date of birth, date of measurement, height, weight, bone age and body density of individual subjects,

1965 1966 1967 1953
Subject Date of Date of Height, Weight, Bone Density, Date of Height, Weight, Bone Density, Date of Height, Weight, Bone Density, Date of Height, Weight, Bone Density,
Number Birth measure- cm kg age, g/ml measure-  cm kg age, g/ml measure-  cm kg age, g/ml measure-  cm kg age, a/ml
ment years ment years ment years ment years
1. 2/13/51 4706  165.0 45.50 13.5 1.086 42 175.0 57.50 14.0 1.063 5/06 182.8 63.10 15.0 1.082 4/29 185.0 68.00 15.75 1.082
2. 8/18/50 4/28 178.1 65.15 15.5 1.082 5/25 180.5 69.40 17.25 1.065 4/18 181.5 71.80 18.0 1.070 4729 181.6 74.20 19.0 1.095
3. 1712451 4/07 175.0 59.40 15.25 1.080 5/17 180.0 61.90 16.75 1.030 5/15 182.0 68.40 17.75 1.079 4/29 184.5 69.00 18.5 1.084
4, 12/25/50 315 161.0 46.00 13.0 1.073 4/25 172.0 55.70 13.5 1.073 6/03 181.0 65.90 15.25 1.063 5/02 183.2 73.90 16.75 1.056
5. 2/18/50 3/30 173.0 60.80 16.0 1.086 5/17 175.0 62.00 17.% 1.076 5/04 175.0 63.40 18.5 1.081 5/07 175.5 66.30 19.0 1.090
6. 6/18/50 4/05 170.2 57.80 4.0 1.074 6/22 179.5 66.20 14.75 1.075 6/21 182.5 75.50 16.25 1.071 11/18 183.0 79.30 18.42 1.083
T 2/13/51 4/26 174.0 65.75 15.0 1.062 6/08 180.0 72.90 15.5 1.052 6/08 183.5 74.60 16.75 1,063 11722 184.5 74.50 1.076
8. 9/14/50 4/08 183.0 78.16 16.5 1.081 6/09 186.5 82.40 18.0 1.091 6/21 187.0 87.70 1B.5 1.080 6/20 187.0 86.20 18.75 1.078
9. 7/10/50 4101 160.5 47.00 14.0 1.058 5/26 164.5 51.90 16.5 1.063 10/25 166.0 56.40 18.0 1.075 4/26 167.0 56.69 19.0 1.076
10. 5/09/50 5/14 170.0 66.30 15.15 1.059 6/13 171.5 70.50 17.5 1.068 5/30 172.8 69.80 18.25 1.071 6/13 172.5 73.10 19.0 1.087
n 5/11/50 4/22 171.0 66.10 14.75 1.045 5/31 174.5 71.30 16.0 1.037 5/24 176.8 70.50 . 17.0 1.058 4/30 176.5 71.10 18.25 1.056
12. 10/16/50 4/13  156.0 44.50 14.5 1.054 5731 164.0 50.40 13.75 1.070 4/20 169.3 57.60 15.0 1.068 5/02 174.5 63.75 16.0 1.0%0
13 1/13/50 5/20 183.0 60.20 16.0 1.080 5/27 184.5 63.40 17.0 1.064 5/04 185.0 66.50 1B.5 1.073 5/24 185.0 66.60 19.0 1.090
14. 11/06/50 6/04 163.0 43.30 13.75 1.055 5/05 170.5 49.30 12.75 1.007 5/ 179.3 59.60 13.75 1.078 5/08 182.5 64.20 16.5 1.081
15. 3/25/51 4708 170.1 56.00 14.5 1.060 5/27 178.0 64.20 6.0 1.056 5/15 180.0 67.30 17.0 1.067 4/23 182.0 69.40 17.75 1.0/8
16. 6/21/50 3/31 174.5 61.80 16.0 1.076 510 177.5 69.50 17.5 1.061 5/06 178.5 69.80 18.5 1.068 5/26 179.0 73.40 19.0 1.078
7. 8/20/50 3/24 163.1 47.50 13.5 1.071 5/16 172.0 54.00 14.75 1.059 5/04 175.0 58.50 16.5 1.071 4/25 176.8  60.50 17.5 1.085
18.  10/25/50 5/27 158.0 44.30 13.0 1.055 421 165.5 51.10 13.75 1.092 5/15 173.0 57.90 14.5 1.079 5/08 177.0 61.60 15.5 1.074
19. 11/18/50 3 166.2 49.00 14.0 1.073 5/03 173.0 54.50 15.5 1.080 5/17 175.3 59.40 17.0 1.074 5/13 176.5 61.80 18.5 1.093
20. 6/21/50 4/05 168.3 53.40 4.5 1.046 5/11 176.0 62.60 15.0 1.073 5/17 180.0 67.80 16.5 1.049 7/04 181.5 72.90 1.056
21.  10/28/50 5/18 171.6 59.70 14.5 1.058 6/15 177.0 61.50 16.25 1.065 5/12 179.0 68.80 17.25 1.057 4/26 179.5 70.40 18.25 1.066
22, 2/06/5) 4/21 175.0 60.60 14.5 1.070 5/19 180.0 68.90 16.75 1.049 4/26 181.2 72.10 18.0 1.065 5/12 183.0 75.30 18.75 1.071
295 4/22/50 3/15 173.5 67.40 15.5 1.076 6/13 177.5 7Z.50 17.0 1.074 4/26 178.5 76.50 18.5 1.080 5/08 179.0 78,77 19.0 1.083
24, 8/26/50 5/31 176.0 60.35 15.25 1.058 5/05 178.0 65.00 16.75 1.067 5/22 179.4 65.00 18.0 1.088 5/29 179.0 66.00 18,75 1,084
25. 4/11/50 5/03 171.0 55.50 14.25 1.064 5706 175.0 61.30 15.75 1.051 5/29 177.0 65.30 17.25 1.070 1/02 178.5 68.90 18.5 1.068
26.  10/23/50 317 155.5 45.70 14.25 1.072 5/31 164.0 55.20 15.0 1.064 6/29 168.5 58.40 17.0 1.077 6/06 169.5 62.50 18.0 1.076
27. 6/02/50 3/30 170.2 53.50 15.0 1.084 5 175.0 56.10 17.0 1.056 4/21 176.5 59.10 18.0 1.076 513 177.0 62.30 18.75 1.082
28. 8/09/50 5/12  173.2 57.40 15.0 1.074 5/06 175.5 61.30 1.073 5/23 176.5 73.80 1.058 5/03 178.3  66.50 1.074
29- 10/25/50 5/13 172.5 57.00 15.25 1.074 /19 174.5 61.00 17.0 1.058 5/05 175.0 64.10 17.75 1.085 6/03 175.5 64.32 19.0 1.091
30. 3/20/50 5/13 165.0 47.90 13.5 1.050 S/24 172.5 55.60 15.0 1.051 6/05 178.0 58.00 15.75 1.062 5/16 178.1 61.30 16.5 1.087
31. 1/21/50 a/21 168.0 68.70 15.25 1.035 5/11 171.0 72.50 17.0 1.039 7/03 171.0 68.60 18.25 1.054 4/26 172.5 76.63 1.053
32. 5/23/50 4/22  175.0 54.40 14.0 1.058 5/06 183.0 60.20 14.75 1.062 6/01 186.3 66.30 17.0 1.092 11/20 189.5 70.40 1.076
33. 6/13/50 414 170.0 56.00 14.75 1.056 5/30 179.5 64.00 15.5 1.054 6/08 183.0 67.60 16.5 1.073 4/26 184.5 70.00 18.0 1.091
34. 12/11/50 4/12  165.2 47.40 13.0 1.063 6/22 176.0 56.30 13.75 1.075 6/20 180.0 62.20 15.5 1.083 10/21 182.5 64.40 1.074
35. 1/20/50 5/06 160.5 64.50 16.0 1.065 6/22 162.0 67.00 18.25 1.077 5/04 162.0 70.60 18B.5 1.053 5/28 163.0 76.40 19.0 1.042
36. 11/11/50 4/14 155.0 47.60 13.5 1.062 5/17 163.5 54.90 14.75 1.05z 5/18 166.0 58.70 16.0 1.073 4/30 168.0 61.50 16.75 1.064
7. 3/17/51 3/30 171.0 62.00 14.5 1.057 6/08 173.5 69.70 16.5 1.043 6/21 178.0 73.30 18.0 1.040 6/12 178.0 79.70 1B.5 1.044
38. 1/19/51 3 169.4 66.90 14.0 1.051 6/14 177.0 71.90 15.25 1.048 8/08 178.5 66.90 16.75 1.070 5/17 179.3 62.50 17.5 1.072
39, 4/21/50 5/04 181.5 59.75 14.5 1.087 §/10 185.0 65.30 15.75 1.082 4/27 182.0 68.30 17.0 1.075 5/14 187.5 67.32 18.25 1.08%
40. 2/03/50 5/17 170.5 62.20 14.75 1.05% 6/08 176.0 71.90 15.75 1.048 5/30 179.2 71.10 17.75 1.072 7/08 179.0 74.60 19.0 1,083
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Hypophosphatasia: A Developmental Anomaly of
Alkaline Phosphatase?

RAFAEL GORODISCHER,'?®*’ RONALD G. DAVIDSON, LUIS L. MOSOVICH, AND
SUMNER J. YAFFE

Department of Pediatrics, State University of New York at Buffalo, Buffalo, New York, USA

Extract

This report deals with quantitative and qualitative investigations
of alkaline phosphatase in two unrelated infants with the severe
infantile form of hypophosphatasia, Both affected infants had no
detectable leukocyte alkaline phosphatase activities and both sets of
parents and one sibling tended to have low but variable leukocyte
enzyme activities. Normal duodenal juice alkaline phosphatase
activity was present in the one patient in whom it was measured and
a wide range of variation in enzymic activity was observed in the
stools. There was no significant difference in the stool enzyme
activity between both patients with hypophosphatasia (42.01 + 9.77
U) and control infants (40.55 + 6.29 U). However, the heterozy-
gous parents had values significantly lower than the control adults
(2.10 + 0.47 as compared with 19.10 + 4.44 U). Intestinal bacteria
did not contribute significantly to the stool alkaline phosphatase
activity. Enzyme activity was present in the bile of one of the pa-
tients and nearly absent in that of the other.

Three ““inducers” of alkaline phosphatase were given to both
patients (phenobarbital, vitamin A, and corticosteroid). No clinical
improvement or rise in serum alkaline phosphatase activity was
observed during the trial of therapy with these agents. However, a
significant increase in the activity of serum acid phosphatase was
demonstrated during the course of vitamin A administration,
suggesting an in vivo action of vitamin A on the lysosomes through
decreasing the stability of the membrane and releasing acid
phosphatase to the serum.

Quantitative determination of tissue alkaline phosphatases from
autopsy tissues was highly variable: no activity was found in bone,
lungs, or spleen of either infant; there was a discrepancy in liver and
kidney alkaline phosphatase values (zero in one patient and present
in the other) and activity was present in the intestinal mucosa of
both.

Qualitative analysis of kidney, liver, and intestinal alkaline
phosphatase revealed some differences between the patients and
control subjects in heat inactivation and phenylalanine inhibition
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