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SOME MACRO — AND MICROSTRUCTURAL
ASPECTS OF THE LOWER EXTREMITY BONES
IN THE POPULATION OF LATVIA ACCORDING
TO PALAEOANTHROPOLOGICAL DATA

ABSTRACT. — The samples of thighbones and shinbones coming from different parts of Latvian prehistory

and from historical times were studied.

It was found that heavier physical loads and hard living conditions contributed to both macro and mic-
rostructural changes in long bones. A lower cellular element number in compact substance of medieval long
bones can be explained by hard living conditions (e.g. forced labour, undernourishment, insufficient rest).

The slightly lower cellular element number in long bones compact substance of the twentieth century
population is due to urbanization, lower physical load, higher motorisation and less walking.

INTRODUCTION

The transformation of higher ape species to
primitive man took many hundred thousand years

~ (M. F. Nesturkh, 1970, J. Jelinek, 1977).

Subsequent alterations in primitive man’s ske-
leton were functions of physical loads and living
conditions.

Higher physical loads were found to cause
changes not only in the bone relief, but also in the
bone microstructure (L. Vyhnanek, M. Stloukal,
1968, V. J. Derums, 1973, V. J. Derums, G. 1. De-
midov, 1976).

As shown by expertiments on animals exposed
to intensified physical loads tubular bones had their
inner microstructure rearranged, with additional
osteon occurences (E. A. Klebanova, 1954).

The first microstructure was studied in Egyp-
tian mummies by J. Czermak (1879) (quoted from
E. Strouhal, L. Vyhnanek, 1979). This study was
continued by M. A. Ruffer (1911) (quoted from
E. Strouhal, L. Vyhnanek, 1979) but in 1949 W.
Graf (quoted from E. Strouhal, L. Vyhnanek, 1979)

perfected this method and proposed the term “Pa-
leohistology”.

Extensive investigations of Egyptian mummies
have been made in 1979 (E. Strouhal, L. Vyhna-
nek). There are reports from Byelorussia (L. N. Ka-
zei, 1973) that cellular elements have been found
in the bones of the people, living in the 11—13th
centuries.

When studying the microstructure of patholo-
gical processes in fossil bones, besides investigating
the surface lately microroentgenography has been
applied, too (C. A. Baud, 1980).

Our efforts to find any published information
dealing with age-long alterations of the extremity
bone microstructure due to improving social/econo-
mic conditions, better tools and lower physical
loads, have failed.

Our recent studies of palaeoanthropological
ossesous matter (1978, 1980) were designed to re-
veal any dynamics in alterations occuring in the
lower extremity bone microstructure and its bio-
mechanical properties.

With the recent decade seeing human body de-
velopment acceleration established, this problem
seems to have become even more acute importance.
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MATERIAL AND METHODS

We have studied 26 male thighbones found
in archeological excavations within the territory of
the Latvian SSR with 7 bones from [. Zagorskis
excavations in Zveinieki referring to the Neolithic
Age, 6 bones from J. Graudonis’ excavations in Ki-
vutkalns referring to the Bronze Age, 9 bones from
E. Mugurevi¢’ excavations in Martinsala referring
to the 14—16 centuries. 4 bones referring to the
20th century were obtained from the Normal Ana-
tomy Museum of the Medical Institute in Riga.

Anthropometric measurements (Ill.) were made
on 10 shinbones referring to the period from
the Neolithic to the 20th century of our era (see
Table I). Here, microstructure was investigated in
20 male shinbones, with 4 shinbones for each his-
toric age. (Anthropometric data processed using the
variation statistics technique.) Transversal and lon-
gitudinal sections taken from the upper middle third

ILLUSTRATION Tibia bone with 11 reported measurements.

of the anterior part of bone diaphyses were used to
determine the number of osteons and their circular
lamellae, the number of osteocyte side branches was
counted in 50 microscope reticle squares of (.5 mm?
area each (objective lens 10). Osteon and Haversian
canal diameters (in wm) were determined using
MBO-15X Model Screw Eyepiece Micrometer.

RESULTS

Higher anthropometric values were found not
only in thighbones from Latvia’s Bronze Age popu-
lation (V. J. Derums, 1973), but also, to a certain
degree, in shinbones (see Table I).

Transversal grind of a femoral bone Bronze
e. Cemetery Kivutkalns. Grave 38, 41, 224.
:avation by Ja. Graudonis 1967, obj. 9,

FIGURE 1.

ocul. 7.

It seems also of interest to note the age-long
microstructure alterations in lower extremity bo-
nes. The highest osteon number was found to be
present in the Bronze Age human extremity bones
(see Table 2). It was also noted that thighbones were
characterized by higher values: x=29.6 4-1.26 (Fig.
1), while in the Middle Ages (14 to 15th centuries)
£=15.9 4 0.29. Approximately the same osteon may
be observed in human bones referring to the 20th
century of our era (Fig. 2).

FIGURE 2. Transversal grind of a femoral Lone from the
Middle Ages. Cemetery Valmiera. Grave 16.
Excavation by M. Atgazis 1972; Cemetery
Martinsala. Grave 1416, 1583. cavation by
E. Mugurevié, 1976, obj. 9. ocul. 7.
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In the compact substance of the Bronze Age
human shin-bones, x=7.70 + 0.23 (Fig. 3), whereas
in the Middle Ages and in the present time the
osteon number but slightly exceeds 5 (Fig. 4). The
number of circular lamellae in human thighbones
of the Bronze Age is x=10.82 4 0.40, while that
in the 20th century is but a little higher than 9.

The number of osteon lamellae in the Bronze
Age human shin-bones is x=9.34 + 1.0, whereas in
the 20th century it is X="7.64 4 0.35. The Bronze
Age human bones are also noted for the highest
number of osteocyte side branches, the said number
being x=40.65+8.72 for thighbones and X=
41.08 + 4.54 for shin-bones (Fig. 5), whereas at
present the osteocyte side branch number is almost
twice as low (Fig. 6).

FIGURE 5. Longitudinal grind of a femoral bone jrom the
Bronze Age Cemetery Kivutkalns, Grave 38,41.
Excavation by Ja. Graudonis 1967, obj. 10,
ocul. 16.

FIGURE 6. Longitudinal grind of a femoral bone from the
20th century. Museum of Normal anatomy.
Riga Medical Institute.

As for the osteon diameter, no sufficient dif-
ference between data for the Bronze Age and those
for the 20th century has been revealed (see Table 2).

The largest Haversian canal diameter in thigh-
bones was found for the 20th century: X = 108.14
+ 26 um. Osteocyte length is much more difficult
to determine because of corrosion due to long
stay in the soil (detrimental effects of the soil and
climatic conditions).

For tighbones, it varies from X= 27.9 ym in
the Bronze Age to 29.16 4- 9.9 um in the 20th
century. For the Medieval human shin-bones,
X =285 =4 0.82 um.

In another paper by the present author (1978),
it was indicated that Latvia’s Neolithic and Bronze
Age inhabitants had better developed inner micro-
structure of male humerus, as compared with that
of the Medieval population (The 14th to 16th cen-
turies).

CONCLUSION

Heavier physical loads and severe living condi-
tions as well as natural selection may be presumed
to have contributed to both macro and microstruc-
tural enhancement in extremity hones. A lower cel-
lular element number in extremity bone compact
substance of the Medieval population may be ex-
plained by more severe living conditions (e.g. forced
labour, undernourishment, insufficient rest).

The somewhat lower cellular element number
in bone compact substance of the 20th century
people is due to urbanization, lower physical loads,
higher motorization and less walking.
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