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Muskel und Skelett — eine funktionelle Einheit
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The brains of the bones: how osteocytes use WNT1
to control bone formation

Frank Rauch
Shriners Hospital for Children and McGill University, Montreal, Quebec, (anada.

in the biological adaptation of bones to
mechanical stimuli (7). More generally, the
osteocyte system is ideally positioned for
integrating input from local and system-
ic factors and for orchestrating teams of
effector cells (osteoblasts and osteoclasts)
that are recruited to carry out the resulting

WNT proteins drive the development and maintenance of many tissues,
including bone. It is less clear which of the many WNT proteins act on
bone or where these WNTs act in the skeleton; however, loss-of-function
mutations in WNTT cause bone fragility in children and aduits. In this issue
of the JCI, joeng and colleagues demonstrate that bone formation is under

the control of WNT1 produced by osteocytes, the cells that reside deep in the action plan.

bone matrix and form dendritic networks. The implication of WNT1in the

control of bone formation identifies a potential new target for the treatment WNT1in osteocytes

of low bone mass disorders, such as osteoporosis. In this issue, Joeng et al. set out to explore

the mechanism whereby WNT1 deter-
mines bone mass (9). Previous observa-
tions from this group established that glob-
Which WNT, where? WNTI mutations have been reported to  al loss of WNTI causes low bone mass and
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Abb. 13.15 Babygramm eines Siduglings mit
Osteogenesis imperfecta Typ Il nach Sillence
(freundlicherweise iiberlassen von PD Dr. Bren-
ner, Univ.-Kinderklinik Bonn).
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Rachitischer Rosenkranz (oft erst spater
Rachitis. auftretend).

Ausgedehnte Hinterl'}aLu)tqlamf bei
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The peak bone mass concept: is it still relevant?

Eckhard Schénau

Pediatric Nephrology 19, 825-831 (2004) | Cite this article

Peak bone mass concept: fracture prevention by improvement of individual bone mass during

childhood and adolescence?
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The peak bone mass concept: is it still relevant?

“... I have sketched a bone whose natural length has been increased three times and whose thickness

Eckhard Schénau

has been multiplied until, for a correspondingly large animal, it would perform the same function

which this small bone performs for its small animal.” From Galileo Galilei [50] Pediatric Nephrology 19, 825-831 (2004) ’ Cite this article
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TABLE 1. Dirrerences IN BMD! anD MArkERs? OF SKELETAL TURNOVER
(SuPPLEMENTED-PLACEBO)

Year 3 Year 5 Year 6

Radius

prepubertal +2.9% 0.5% (3.5, +4.5%)

peripubertal +0.2% —1.0% (/3.9, +1.9%)
Spine L2-1.4

prepubertal +2.8%* +1.5% +1.7% (—0.9, +4.3%)

peripubertal -1.0% —0.6% —1.8% (—4.7, +0.9%)
Femoral neck

prepubertal +1.2% 0.0% —03% (—4.7, +4.1%)

peripubertal -0.4% -1.1% +0.6% (—2.4, +3.5%)
Trochanter

prepubertal +3.5%* +1.5% +2.6% (—1.2, +6.3%)

peripubertal +0.2% +1.0% +1.1% (—3.9, +6.0%)
Osteocalcin

prepubertal —15.1%* -4.0% +0.9% (—3.1, +4.9%)

peripubertal -3.0% +4.8% +17.1% (—0.3, +34.5%)
TRAP

prepubertal =5.7% +2.5% +0.6% (—3.3, +4.6%)

peripubertal —3.9% +1.7% —2.5% (—11.3, +6.3%)

'Differences in BMD are expressed as percent gain in BMD for calcium minus percent gain placebo
from baseline to year 3, year 5, and year 6.

*Differences in markers are the within-pair differences at stated time points expressed as a perccnt

*p < 0.05, supplemented vs. placebo.
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Hip Bone Density in Premenopausal Athletes

T 12
&)
S
5 111
®
© 1,0 -
4
o
)
Z
g l I
©)
£ 08
L))
- <
N & $
& & S &> o’b \\
N . 3 N N \Q)
P %@6‘ G ) > O

High-impact sports have more effect on bone than low-impact sports

Nikander et al, J Bone Miner Res 2005;20:520



Characteristics of Osteogenic Activity

8-week study in young female rats
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Effect of Jumping

Hip Structure Analysis in Boys
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Daily Physical Activity and Bone Mass Development
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Janz, KF et al., PEDIATRICS 2001
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Ubersicht iiber reprisentative Studien zu Sitzzeiten von Kindern.
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Zitation: Schmidt, S.C.E, Burchartz, A., Kolb, S., Niessner, C., Oriwol, D._,
Hanssen-Doose, A., Worth, A. & Woll, A. (2021). Zur Situation der korperlich-
sportlichen Aktivitat von Kindern und Jugendlichen wahrend der COVID-19
Pandemie in Deutschland: Die Motorik-Modul Studie (MoMo). KIT Scientific

Working Papers, 165.
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Increase of Fracture Rates in Childhood

Table 1. Comparison of Age- and Sex-Specific Incidence Rates for Distal Forearm Fractures Among residents of Rochester, Minn, in 4 Time
Periods Between 1969 and 2001

1969-1971

1979-1981

1989-1991

1999-2001

I
Age
Group,y No.

|
Incidence Rate (95% ClI)
per 100 000 Person-Years

f

No.

1
Incidence Rate (95% Cl)

per 100000 Person-Years No.

o
Incidence Rate {95% Cl)
per 100 000 Person-Years

No.

1
Incidence Rate (95% CI)
per 100 000 Person-Years

0-4

76.8 £8.2-167.2)

Male Residents
89.8 (33.0-195.6)

32

343.2 (234.7-484.5)

22

223.4 ]140.0-338.2)

5-9

534.9 B91.6-713.5)

42

707.9 (5610.2-956.9)

51

598.0 (445.3-786.3)

56

599.7 §#53.0-778.7)

10-14

816.1 (625.7-1046.2)

58

898.9 (682.6-1162.1)

88

1266.9 (1016.1-1560.9)

124

1321.9 (1099.5-1576.2)

15-19

85872215.7-545.4)

38

543.3 (384.5-745.8)

22

(
410.4 (257.2-621.3)

30

350.6(236.6-500.5)

20-24

181.7 (78.4-357.9)

16

217.7 (124.4-353.5)

8

97.1(41.9-191.4)

25-29

65.3 (17.8-167.3)

10

7

194.3 (100.4-339.3)
67.2 (27.0-138.5)

11

30-34

6

116.5 (55.9-214.2)
86.2 (31.6-187.5)

13

120.7 (64.3-206.5)

12

114.3 (59.1-199.7)

Subtotal*

(
102.3 (37.5-222.6)
309.4 (259.3-359.5)

176

385.7 (328.5-443.0)

225

433.9 (376.0-491.7)

263

(

110.1 (65.0-197.0)
{
(

409.4 (359.9-459.0)

0-4

160.4 {75.1-269.1)

9

Female Residents

141.4 (64.6-268.3)

37

415.5 (292.5-572.7)

19

201.5(121.3-314.7)

5-9

566.1 {#14.4-755.1)

30

509.3 (343.6-727.1)

86

1097.5 (877.9-1355.4)

7"

832.3 §650.1-1049.9)

10-14

490.9 (343.8-679.7)

39

634.7 (451.3-867.6)

38

579.1 (409.8-794.8)

73

799.5 626.7-1005.2)

15-19

T19.0 (04.6-226.9)

13

(
165.1 (87.9-282.4)

7

123.8 (49.8-255.1)

18

221.31131.1-349.7)

20-24

10.6 (0.3-59.2)

18

157.3 (93.2-248.6)

10

127.5(61.1-234.5)

10

114.6 (65.0-210.8)

25-29

95.7 (38.5-197.2)

9

96.0 (43.9-182.3)

10

89.1(42.7-163.9)

7

65.6 (26.4-135.2)

30-34

51.8(10.7-1561.4)

5

66.7 (21.6-155.6)

12

107.2 (55.4-187.3)

8

78.1 (33.7-153.9)

Subtotal* 113

214.6 (174.9-254.4)

123

255.4 (209.1-301.6)

200

363.6 (312.4-414.8)

Totalt 265

263.3 (231.1-296.4)

299

322.3 (285.3-359.4)

425

399.8 (361.0-438.6)

469

{
(
334.3 (288.6-380.1)
372.9 (339.1-406.7)

Abbreviation: Cl, confidence interval. _ o
*incidence per 100000 person-years directly age-adjusted to the population structure of United States whites in 2000.
tincidence per 100 000 person-years directly age- and sex-adjusted to the population structure of United States whites in 2000.

Khosla S et al., JAMA 2003
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Lack of exercise is a major cause of chronic diseases

Frank W. Booth, Ph.D.," Christian K. Roberts, Ph.D.,2 and Matthew J. Laye, Ph.D.2

Quotations attributed to Hippocrates promote the primary prevention of disease by physical
activity.

“If we could give every individual the right amount of nourishment and exercise, not too little
and not too much, we would have found the safest way to health” (240).

“If there is any deficiency in food and exercise the body will fall sick” (477).
“Walking is man's best medicine” (240).
“All parts of the body, if used in moderation and exercised in labors to which each is accustomed,

become thereby healthy and well developed and age slowly; but if they are unused and left idle,
they become liable to disease, defective in growth and age quickly” (278).
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Lack of exercise is a major cause of chronic diseases
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5.2 Hippocrates (~450 BC)

Quotations attributed to Hippocrates promote the primary prevention of disease by physical
activity.

“If we could give every individual the right amount of nourishment and exercise, not too little
and not too much, we would have found the safest way to health” (240).

“If there is any deficiency in food and exercise the body will fall sick” (477).
“Walking is man's best medicine” (240).
“All parts of the body, if used in moderation and exercised in labors to which each is accustomed,

become thereby healthy and well developed and age slowly; but if they are unused and left idle,
they become liable to disease, defective in growth and age quickly” (278).
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