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Anatomical Society of Southern Africa 
Selected abstracts of papers presented at the 18th Annual Congress of the Society held at the 

Morula Sun .. Mabopane, 12-15 April 1988 

Anatomiese Vereniging van Suider-Afrika 
Uitgekose uittreksels van referate wat opgelewer is gedurende die 18de Jaar/ikse Kongres van die Vereniging 

wat van 12-15 April 1988 by die Morula Sun, Mabopane gehou is 

"Pear-sbaped" cells In the gut of tbe tigerfisb 
Hydrocynus forskahlii 
Maria M. Nel-, p .p.e. Nelt and LJ. Duyvene de Wittt 
-Department oj Zoology, Rand Ajrikaons University; JohannesbUrg. ]()()() 
and Departments oj tAnatomy and tAnatomical Pathology, University . 
oj the Orange Free-State, BloemJontein, 9300. 

The presence of "pear-shaped" or "rodlet" cells amongst the epithelial 
cells of the alimentary tract has been reported in a number of exotic teleost 
fishes. 1 The aim of the present study was to establish the presence and 
describe the morphology of this "cell type" in the gut of tne tigerfish, 
Hydrocynus Jorskahlii. 

Small pieces of tissue from the gut of H.jorskahlii were fixed in 4,5'70 
glutaraldehyde in Sorensen's phosphate buffer for 24 hours at 4°C. 
Samples were post-fIXed in I '70 osmium tetroxide for 4 hours at 4°C and ' 
processed for transmission electron microscopy using standard techniques. 

"Pear-shaped" .cells were present in the mucosa of the distal part of 
the gut. These cells are characterized by a thickened membrane which 
encloses the cytoplasmic organelles. The nucleus is situated basally in the 
cell. Electron-dense, membrane-bounded rod-like structures, which arise : 
from the supranuclear region, converge apically. Vesicles of different siUs 
are present in the cell. The "pear-shaped" cells open to the lumen of 
the digestive tract through narrow intercellular pores. The adjacent cells 
are cover~ with microvilli on their free surfaces. 

The appearance and the structural organization of the "pear-shaped" 
cells differs from that of other epithelial cells lining the digestive tract 
of the tigerfish and indeed from most cells lining the digestive trace of 
other vertebrates. Whether these cells are developmental stages of goblet 
cells or possibly protozoan parasites is not clear. The exact status of the 
"pear-shaped" cells remains to be determined. 

I . Hirji K.N. and Counney W.A.M. (1979). J. Fish Bioi. 15, 469. 

EndotbeHaJ junctional bealing< of end-to-end 
anastomoses in normal and compromised small 
arteries 
M.e. Bosman;' P.O. de Wet and D. Reid 
Department oj Anatomy, Faculty oj Medicine, Medical University oj 
Southern Ajrica, Medunsa, 0204. - . 

Recent advances in stroke therapy have been highlighted by direct intra­
cranial microsurgical approaches to ameliorate focal occlusive lesions, 
and thus improve the blood supply to the ischaemic brain. However, in-

different results have emphasized the importance of performing a perfect 
anastomosis, and our aim in this study was to investigate.the healing pro­
cess of the endothelial lining at .the anastomotic junction. We were also 
interested in factors which may compromise the luminal size of the vessel 
and evaluation of their influence on the healing process. 

'The common carotid artery of the rat was chosen as an experimental 
model due to its approximation in size tp the luminal diameter of the 
middle cerebral artery of the adult human brain. Microsurgical techniques 
were used to expose, sever, and do an end-to-end anastomosis. In addi­
tion to this, the blood flow was compromised to achieve either a com­
plete closure or partial stenosis proxiq:tal or distal to the anastomosis. 
The vessels were sampled at different times \l to 30 days post-operative) 
and prepared for microscopy. . 

A definite increase in platelet aggregation and fibrin formation was 
noted where endothelium was deficient (entry points of needles; anasto­
motic junction; endothe1iaVmedia separation due to vascular clip injury). 
There was a predisposition towards fibrosis and necrosis where the anasto­
mosis was noted to be under tension during surgery, and where the adven­
titia was resected from the vessel stumps. Torsion often led to malap­
positioning of the stumps and interfered with healing. Handling of the 
vessel, as well as incorrect suturing technique, caused anastomotic stenosis. 
All the above was exacerbated where the vessel lumen was compromis­
ed. Re-endothelialisation was rapid and completed by the fourth week. 

We conclude that damage to the endothelium must be limited by using 
closer needle! suture ratios, lighter vascular clips, and avoiding tension 
and torsion. Also, a perfect anastomotic technique is essential and adven­
titial stripping should be avoided as this adversely affects collateral circu­
lation. 

Tbe origin of deuterosomes-a preliminary study 
G.P. Loots- and p.p.e. Nelt 
-Department oj Anatomy, Faculty oj Medicine, University oj Pretorio, 
Pretoria, 0083 and tDepartment oj Anatomy, Faculty oj Medicine, 
University oj the Orange Free State, Bloent/ontein, 9300. 

Only a few of the basal bodies of a ciliated epithelial cell form around 
the diplosome whereas the majority originate around deuterosomes, 1.2 

The origin of these deuterosomes is still a matter of conjecture. Deutero­
somes are thought to form as a result of consolidating fibrous granules,l 
although deuterosomes originating alongside the paren: centrioles have 
also been described.) This study was undertaken to determine the true 
origin of deuterosomes. 

The respiratory epithelium of the nasal cavities of 18 - 23-day-old rabbit 
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embryos were removed, fIxed in glutaraldehyde, post-fIxed in osmium 
tetroxide and routinely prepared for electron microscopy. 

Groups of deuterosomes, as well as a few fIbrous granules, appear more 
or less simultaneously at the beginning of ciliogenesis in the cell. Single 
deuterosomes, however, appear alongside parent centrioles, in a similar 
way to new centrioles that form sJongside mature centrioles. These 
deuterosomes may occur on their own, but in most cases are already sur­
rounded by the procentrioles developing radially around them. In some 
instances these complexes of parent centriole, deuterOsomes and procen­
trioles are linked to form ch,ains consisting of procentrioles and deutero­
somes.2 The detachment of the deuterosornes from the parent centrioles 
has not been observed in the current study. Whether all the deuterosomes 
in a cell are formed as described above. could notbe ascertained in this 
study and warrants funher investigation. 

1. Anderson R.G.W. and Brenner R.M. (1971). J. Cell Bioi. 50, 10. 
2. Loots G.P. and Nel P.P.C. (1986). Proc. Electron Microsc. Soc. South. AIr. 

16,53. 
3. Kalnins V.1. and Porter K.R. (1969). Z. Zell/orsch. 100, I. 

A comparative study of the structure of left ventricular 
bands 
H .R. Taylor*. B. Darazst and K.K. B~th* 
*Department of Veterinary Anatomy, Medical University of Southern 
Africa, Medunso, 0104 and tDepartment of Ultrasound, 1 Military 
Hospital, Voortrekkerhoogte, 0187. 

Left ventricular bands (L VBs) have recently been associated with a number 
of clinical phenomena. This study of the structure of L VBs sought mor­
phological evidence to indicate whether or not the implication of L VBs 
in the genesis of premature ventricular contractions or atypical chest pain 
is justifIed. 

L VBs fr.om twenty ovine, twenty bovine, twenty human and ten canine 
hearts· were fIXed in neutral buffered formalin as soon after death as pos­
sible. The bands were then embedded in paraffin wax and serially sec­
tioned. Sections were mounted on glass slides and stained with haema­
toxylin and eosin. 

Light microscopic examination of sections from all samples showed 
that the L VBs contained cardiac conduction fIbres of the Purkinje type . 
The bundles of Purkinje fIbres were surrounded by a sheath of connec­
tive tissue which in tum·was surrounded by a layer of endocardium. In 
some cases nerve fIbres were observed to pass into the L VBs. Of the animal 
L VBs, those of the dog were found to have the greatest number of features 
in common with those of the human. 

The histological fmdings confmn that L VBs are a normal structural 
component of the heart. The presence of conduction tissue in the L VBs 
suggests that they form part of the cardiac conduction system and 
therefore could be implicated in conduction disturbances such as 
premature ventricular contractions. The occurrence of nerves within L VBs 
lends suppon to the proposal that stretching of L VBs during the cardiac 
cycle may. in cenain instances, cause activation of myocard ial pain 
fibres.' At least on morphological grounds the canine LVB appears to 
be a suitable animal model for clinical studies. 

I . Beattie J.M., Blomqvist C.G. and Gaffney F.A. (1984). Circulation 70, 335. 

An in vitro model for Still's murmur 
H.R. Taylor*, D.J. Taylor and B. Darazst 
·Department of veterinary Anatomy, Medical University of South Africa, 
Medunso, 0104 and tDepartment of Ultrasound, 1 Military Hospital, 
Voortrekkerhoogte, 0187. 

Despite the high prevalence of Still's murmur, its exact cause has not 
been detemiined. Recent studies have shown. a statistically significant 
association between the presence of left ventricular bands (L VBs) and 
Still's murmur. By means of an experimental model and fluid dynamic 
theory, thissnidy investigated the possibility that Still's murmur is related 
to the Aeolian tone, whereby regular vonex shedding around cylindrical 
structures transversely positioned in a flowing fluid results in vibrations 
at a predictable frequency. . 

LVBs were isolated from bovine and. equine hearts and each end at­
tached to a nylon thread. A band was suspended across a cylindrical flow 
chamber and a sound transducer attached to the wall of the chamber to 
record vibrations as water flowed through the chamber; When the flow 

South African Journal of Science Vol. 84 June 1988 

exceeded a specific rate a Vlbration of the L VB was observed. These results 
were repeatable with L VBs of varying thickness. 

Fluid dynamic theory concerning the von Karmen phenomenon was 
applied to a hypothetical model of an L VB situated in the left v~tricular 
outflow tract and the behaviour of,the anticipated vibration was predicted. 
The characteristics of the oscillation were remarkably similar to those 
reponed by numerous investigators of Still's murmur. 

The results obtained from the experimental model together with fluid 
dynamic theory suggest that the vibrations of Still's murmur are the result 
of an Aeolian tone. 

The effect of iutestiual mesenchyme ou the 
differentiatiou of endocrine ceUs from gizzard 
endoderm of chick embryos 
A. Andrew* and B.B. Rawdont 
·Department of Anatomy, University of the Witwatersrand Medical 
School, Johannesburg, 2193 an.d tDepartment of Anatomy and Cell 
Biology, University of Cape Town Medical School, Observatory, 7925 

At hatching (21 days of incubation) the gizzard (muscular stomach) of 
the chicken contains hardly any endocrine cens, Nevenheless we have 
previously demonstrated the potential of gizzard endoderm to differen­
tiate into proventricular types of endocrine cell by associating it with 
mesenchyme from the proventriculus (glandular stomach). 

To determine whether gizzard endoderm call respond to non-gastric 
mesenchyme, we have combined intestinal mesenchyme from 4-day quail 
embryos with gizzard endoderm from 4 - S-day Chick embryos. The layers 
were separated with collagenase and the combinations cultured briefly 
in vitro and then as chorio-allantoic grafts until their total incubation . 
age was 21 days. Control grafts comprised re-associated endoderm and 
mesenchyme of quail intestine and. of chick gizzard. 

Restriction of quail cells to non-epithelial components in experimen­
tal grafts confirmed clean separation of the layers. Endocrine cells were 
revealed in sections by immunocytochemistry. They were very rare in giz­
zard controls but fair numbers were detected in intestinal controls and 
experimental grafts. Hence gizzard endoderm can indeed respond to in­
testinal mesenchyme by differentiating into endocrine cells. 

Of the seven different typeS of intestinal endocrine cells present in in­
testinal controls, five (serotonin-, ·neurotensin-, somatostatin-, glucagon­
and pancreatic polypeptide-immunoreactive cells) were present in almost 
all experimental grafts. These are types found also in normal proven­
triculus. Two non-proventricular, specifIcally intestinal, types (secretin­
and motilin-immunoreactive cells) differentiated in over half of the ex­
perimental grafts. That they did not appear in all may indicate that" the 
ability of gizzard endoderm to differentiate into specifically intestinal en­
docrine cell types is not always as great as its capacity to form gastric 
types: whether it declines during the period of development studied is 
being investigated. 

The influence of a low frequency electrical field on the 
growth rate, death rate and incidence of congenital 
malformations in two generations of mice 
(Mus musculus) 
L. de Jager and L. de Bruyn 
Department of Anatomy, University oj the Orange Free State. Bloem­
fontein, 9300. 

In view of the controversy surrounding the possible adverse effect on man 
and animals of the electrical fIeld generated by overhead power lines , 
a pilot study was undenaken to investigate the effects of an electtical 
fIeld on the growth and development of mice. 

Two generations of mice were exposed to a constant a.c. electrical fIeld 
or 10 kV 1m (the standard. electrical field generated under power lines) 
in specially designed cages. The fIrst generation was placed in the elec­
trical fIeld as adults after being paired and the second generation was 
born in the electrical fIeld. Data concerning incidence of external corr 
genital malformations and deaths as well as growth rate (measured· as 
mean mass of pups at binh and at weaning age) were recorded and com­
pared with data from a control group exposed to the same conditions. 
eXcq>t for the electrical field. 

No external congenital malformations were recorded in either group. 
A statistically significant increase (P < O,OS; chi-square test) in the number 
of deaths of pups of the fIrst generation of the experimental· group was 
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found before the age of weaning; the sec,ond generation showed a 
statistic'ally significant increase in the number of stillborn pups (P < 0,05) 
as well as in the number of deaths of pups before weaning (P < 0,05). 
No statistically significant difference between the experimental and con­
trol groups was found for the mean mass of the pups of either genera· 
tion at birth. The pups of the first generation experimental group show­
ed a statistically significant lower mean mass at the age of weaning than 
the controls; this difference was not found in pups of the second genera­
tion experimental group. 

The results of this pilot study indicate that an a.c. electrical field of 
10 kV 1m has a biological effect which is possibly attributable to a stress 
effect on the mother. 

Effects of a constant low level electrical field on mice 
(Mus musculus): a study of fertility and the histology 
of the testis 
L. de Jager and F. Strassberger 
Department oj Anatomy, University oj the Orange Free State, Bloem-
Jontein, 9300. ' 

The need for electricity is rapidly increasing, resulting in higher voltages 
being carried in overhead power lines. The question whether the energy 
field under these lines has an adverse effect on the fertility of mamina1s 
has been raised by many.' 

To test the effect of a constant electrical field on the fertility of two 
generations of mice, they were exposed to an electrical field of -10 kV 1m. 
Each generation consisted of 10 pairs of mice each of which were allow­
ed 5 litters before being sacrificed. The fertility of each generation was 
compared with a control group (exposed to identical surroundings with 
the omission of the electrical field) and statistically analysed. Histological 
sections of the testis of the male mice of both the experimental and con­
trol groups were studied for the presence of abnormal spermatogenic cells, 
such as multi-nucleated giant spermatids. 

The fertility of both generations of the experimental group was com­
pared with that of the control group and no significant difference was 
observed. The testes of experimental animals showed no increase in the 
presence of abnormal spermatogenic cells when compared with that of 
the controls. 

Spermatogenesis (a continuing process of rapid cell division) is sen­
sitive to noxious factors, such as high-frequency radiation. This results 
in a higher incidence of abnormal spennatogenic cells and eventually 
results in a decrease in the number of normal spennatozoa and Thus lower­
ing of the ferti1ity of the individUal. As no difference in the fertility between 
experimental and control groups was found and no increase in the number 
of abnormal spennatogenic cells, the conclusion drawn from this study 
is that a low-frequency electrical field does not alter the fertility of mice 
over two generations. 

I. Bridges J .E. and Preache M. (1981). IEEE Proc., 69, 1092. 

Tbe development of tbe etbmoid region of Gallus 
W. Vorster 
Department oj Anatomy and Histology, University oj Stellenbosch 
Medical School, Tygerberg, 7505. 

A study of the nonnal stages of the early development of the chondro­
cranium of Gallus was undertaken to provide a model with which to com­
pare cranial abnormalities resulting from the application of teratogenic 
agents. Previous researchers have demonstrated the usefulness of chick 
embryos in experimental teratology. 

Four embryos from a closed White Leghorn stock were removed at 
24-hourly intervals from 3 days incubation up to 21 days, fIXed in Allen's 
fluid, and serial sections prepared from the majority of specimens. Heiden­
hain's iron haematoxylin, Bismarck brown and eosin were the main dyes 
used; graphic reconstructions were made from camera lucida drawings 
of the sections. ' 

In the literature, confusion still exists about the development of the 
ethmoid region of birds, especially regarding the presence or otherwise 
of an intertrabecula in the region from which the interorbital and nasal 
septa develop. Experimental work on cold-blooded animals (salaman­
ders)' has shown' that this region is severely affected by substances such 
as lithium. 

The interorbital septum appears for the first time in 5-day embryos 
of Gallus as the procartilaginous, azygous anterior part of the trabeculo-

polar bars. Anterior to the level of the attachment of the inferior oblique 
eye muscle it is continuous with the future nasal septum, which at this 
stage is only a wedge-shaped mesenchymatous ridge on the ventral sur­
face of the ethmoid plate. 

There is no indication that this anterior part of the trabeculo-polar bars, 
the trabecula communis, is ever paired, either as a procartilaginous or 
as a cartilaginous element and there is no trace of an intervening element. 

1. Lehmann F.E. (1938). Roux' Arch. 138, 107. 

Tbe effects of relative speed, using stature and lower 
limb length, on submaximal oxygen consumption 
during walking 
P. Candler 
Division oj Physical Education (Human Movement Studies), University 
oj the Witwatersrand, Johannesburg, 2050. 

Relative speed expressed as stat~res, sec. - , (SLS-'), or as a Froude num­
ber,'·2 has been used extensively to 'normalise' gait patterns in popula­
tions of differing linear dimensions. The relationships between stride- time 
and walking speed, and between relative stride and relative speed, 1 have 
been shown to be less variable when walking at relative speeds than at 
absolute speeds (m.s-'). The effects of different gait patterns on sub­
maximal oxygen consumption (VOJ have been well documented. l The 
aim of this study was to examine the effects of different relative speed 
methods, using stature and lower limb length, on V02 during walking. 

Stature (g = 180,3 ± 7,47 cm; c.v. 4,14070), body mass (g = 71,7 
± 6,49 kg; c.v. 9,05010) and lower limb length (g = 86,7 ± 6,29 cm; 
C.v. 7,25%) were measured in II caucasian males (mean age 21,6 ± 3,7 
years). After a period of habituation, each subject completed 31 randomly 
assigned 4-minute walking sessions on a Quinton model 643 motorized 
treadmill; [8 between I,ll and 2,35 m.s-', 8 between 0,6 and 1,3 St.s-', 
8 between Froude numbers 0,27 and 0,55,7 between I ,24 'and 2,68 lower 
limb lengths. sec. -, (U.s-')]. Expired gas was analysed by means of a 
computer-assisted on-line data collection system. 

The characteristic curvilinear relationship between VOl and increasing 
walking speed was not significantly altered by any of the relative speed 
methods used. This relationship was best described by a least-squares ex­
ponential fit in all cases. Furthermore, inter-subject variations in VOl 

(ml.kg-'.min-') were not significantly reduced (P < 0,(5) by any of the 
relative speed methods when compared with the variability in V02 
(ml.kg-'.min-') at absolute speeds (m.s-'). It was concluded that 
relative speed, in the forms used in this study, cannot be used to reduce 
inter-subject variation in V02 while walking, neither do these techniques 
have a significant effect on the relationship between V02 and increas­
ing absolute walking speeds. 

I. Grieve D.W. and Gear R.J. (1966). Ergonomics 5,379. 
2. Alexander RMcN. (1984). Am. J. phys. Anlhrop. 63, 23. 
3. Hogberg P. (1952). ArbeilSphysiologie 14, 437. 

Single year height and weigbt velocities for South 
African rural black chUdren 
N. Cameron*, J.S. Kgamphe*, R. Lunz* and S. Knightt 
*Department oj Anatomy, University oj the Witwatersrand Medical, 
School, Johannesburg, 2193, and tBethesda Hospi/ol, Private Bag 3970, 
Ubombo, KwaZulu. 

Growth rates of children are sensitive indicators of their health and well 
being. In America and Europe longitudinal growth studies have allowed 
the development of growth rate or growth "velocity" charts which can 
be used to monitor the normality or otherwise of a child's growth. Longi­
t udinal studies have been rare in developing countries and have not been 
undertaken previously on the African continenL In 1985 and 1986 two 
longitudinal studies were initiated in South Africa; at Vaalwater, in the 
northern Transvaa~ and Ubombo, in northern KwaZulu. These studies 
involve subjects aged from five to 18 years attending rural schools. 

This paper reports on the yearly growth velocities in height and weight 
of children from Ubombo, KwaZulu. The children were ,seen oil three 
occasions at yearly intervals and at the times of measurement each sub­
ject was free of any overt signs of illness or dis~ Anthropometric 
measurements of height, weight, sitting height, bi-acromiilI and bi-i1iac 
diameters, head and upper-ann circumferences and skinfolds from the 
triceps, biceps, subscapular and supra-iliac sites were taken on each 
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occasion. Mean velocities have been calculated and compared with similar 
data from Britain and America. The )1Ul8nitudes of the height and weight 
velocities were consistent with those of European and American children. 
The rural South African children, however, exhibited an extended growth , 
spurt with higher growth velocities at older ages. Significant growth rates 
were maintained in the late teenage years, resulting in adult heights and 
weights tha,t were not too dissimilar from those of European and American 
children. It is suggested that this pattern of growth is the result of these 
children being;subjected to a nutritional and soci~nomic environment 
that banlpers their genetic potential and produces an adaptive response 
in the form of an extended growth period. 

Morpbological characteristics of professional circus 
artists 
B.C. Copley 
Division 0/ Physical Education (Human Movement Studies), University 
0/ the Witwatersrand, Johannesburg, 2050. 

Extensive literature surveys have indicated that no anthropometric in­
v~~tions have been conducted on circus artists, with the result that 
virtually nothing is known about the morphological characteristics of this 
elite group of performers who develop highly specialized motor skills. 
The objectives of this study were to obtain biographical information alld ' 

, body siU, shape, proportional and compo~itional data from a total of 
19 (13 male and 6 female) professional circus artists who specialised in 
acrobatic, flying-trapeze, juggling, oriental and contortionist acts. The 
subjects were members of international troupes who were touring with 
the Boswell-Wilkie circus in South Africa. 

Basic anthropometric data were obtained using the techniques and 
equipment recommended by the International Working Group on Kinan­
thropometry (IWGK). These data were used to calculate body surface 
area (BSA), proportionality proflles, anthroPometric somatotype ratings, 
skinfold sums and total body fat. 

The means and standard deviations for the circus males were: age (yr) 
23,0 ± 3,9; circus experience <Yr) 9,3 ± 8,2; training time (min/day) 
81 ± 48; stature (em) 172,6 ± 8,4; mass (kg) 65,2 ± 10,1; BSA (m2

) 

1,8 ± 0,2; somatotype 1,6 - 4,9 - 3, I ± 0,5 - 1,2 - 1,2; L 6 skinfolds 
(mm) 37;0 ± 9,2 and relative body fat (0J0) 6,5 ± 1,0. The following 
data were obtained for the circus females: age (yr) 24,4 ± 6,5; circus 
experience (yr) 19,2 ± 8,0; training time (min/day) 147 ± 58; stature 
(em) 159,5 ± 9,5; mass (kg) 54,1 ± 4,7; BSA (m2) 1,6 ± 0,1; somato­
type 2,0-4,3 - 2,3 ± 0,6-0,8,- 1,0; L 6 skinfolds (mm) 50,4 ± 15,2 
and relative body fat (OJo) 11,4 ± 2,4. 

Within the framework of this study the findings indicated that the 
average male artist had practised his profession for almost a decade and 
was in his early twenties. He was relatively small and light, had very little 
body fat and an ecto-mesomorphic somatotype rating. The average female 
artist on the other hand had almost two decades' experience and was in 
her mid twenties. She was of average height and weight and; like her male 
counterpart, also had little body fat and an ecto-mesomorphic somatotype 
rating. Proportionally the male and female artists were very similar. 

Are Americans bigger? Morphofunctional characteristics 
of higher socio-economic status 'coloured' children 
from Cape Town 
M. Hermebers-, C.M.R. Warton- and E. Hollinsheadt 
Depanments 0/ -Anatomy and Cell Biology and tNursing, University 
0/ Cape Town Medical School, Observatory, 7925. 

This study provides a preliminary assessment of body size, proportions 
and fitness of a selected group of children. Data were collected in 1987 
from 710 pupils aged,6 -19 years attending schools for better-off 'colour­
ed' communities. Seventy-five per cent of parents· were from the first, 
secOnd aruI third S,ocio-economic categories (5 categOry standard). Weights 
and heights of prepubertal Cape Town (Cn children are on a par with 
nationally representative American (NCHS) .standards, I whereas adole­
scents are slightly-shorter and lighter. Th~ weight for height plot of CT 
subjects, however, is above the NCHS standards in the entire age range. 
While triceps skinfolds of the CT children are similar to those of 
Americans, therr subscapular skinfolds are thicker:2 Upper and lower ex­
tremity, lengths, chest circumference and bi-iliocristal diameter of CT 
subjects de not differ from those of white children of Philadelphia, I but 
the trunk is slightly shorter (anterior length from suprastemale to sym­
physion). Initially (6-10 yr) arm circumferences are comparable 'with , 
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NCHS values, but later (II - 19 yr) they are lower. Cape Town children 
are physically not as fit (as measured by grip strength" pulse rates and 
neuromuscular reaction time) as their Ame.rican counterparts. I 

In conclusion, • coloured , children from Cape Town whose parents are 
well educated and economically affluent are not smaller than their 
American counterparts. Differences in physical performance' require 
further investigation. 

This work was supported by grants from the University of Cape Town 
and the Medical Research Council. 

1. Roche A.F. and Malina R.M. (1983). Manual oj Physical Status and Perform­
ance in Childhood. Plenum, New York. 

2. Eveleth P.B. and Tannel' J.M. (1976). Worldwide Variation in Human Growth. 
Cambridge Uruversity Press, Cambridge. 

An anthropometric comparison of two groups of 
Soutb African rural black children 
J.S. Kgamphe-, N. Cameron-, P.J . Farrantt and S. '-Knightt 
-Depanment 0/ Anatomy, University 01 the Witwatersrand Med,ical 
School, Johannesburg. 2193, and tDepartment 0/ Paediatrics, Nylstroom 
Hospital, and UJethesda Hospital, Private Bag 3970, UbOmbo, KwaZulu. 

The physical status of two groups of black schoolchildren from rural areas 
of South Africawas investigated as part of continuing 10ngi).udin81 studies 
of human growth and development. About 350 PediiNorthern Sotho 
children from Vaalwater, northern Transvaal (VW), aged 5 to IS, years, 
have been seen every six months from January 1986, at which timeS stan­
dard anthropometric measurements of body length, diameter, circum­
ference and skinfolds were taken. The second study involves about 450 
Zulu children from Ubombo, KwaZulu (UB), of similar ages to the Vaal­
water subjects. Alinual visits were made to the area at which time the 
standard anthropometric measurements described above were taken. This 
papei reports it comparison of height, weight and skinfolds beween these 
subjects and compares them to American (NCHS) growth charts. 

Both groups and both sexes demonstrated height and weight curves 
that started at the 50th centile of NCHS growth charts at 5 years of age 
and gradu'ally'fell away during subsequent ~s. By adolescence; means 
for height and weight were close to the 5th centile but during adolescence 
catch-up growth occurred so that young adult means were between the 
5th and 50th centiles .. The UB children were heavier at all ages than the 
VW children. Weight for height showed the UB children to be on the 
50th centile whereas the VW children were near to the 10th centile. In 
an attempt to determine whether these differences in weight were due 
to fat or lean body tissues, skinfold measurements were analysed and 
compared to Swedish norms. Both groups were similar for biceps, sub­
scapular and supra-iliac skin folds but triceps skinfold was greater in the 
UB samples of both sexes. It is suggested that these differences are most 
likely to be due to nutritional factors relating to the staple diet but this 
remains to be confirmed. 

Sexual dimo~bism, ontogenetic trends and pbylogenetic 
regression of the massa intermedia in the primate 
thalamus 
M. Aguirre and R.M.T. Simmons 
Department 0/ Anatomy, University 0/ the Witwatersrand Medical 
School, Johannesburg, 2193. 

Qualitative and quantitative studies of the mt1SSQ intermedia (MI), or inter­
thalamic adhesion, were carried out on seven different primate species, 
including man, in order to determine ontogenetic and phylogenetic trends 
of this thalamic structure. Quantitative anillYses of 65 human brains of 
both sexes and varying ages was also carried out to decide whether sexual 
dimorphism exists in MI or not. Rosaleset al. 2 recorded an increase in 
area of MI in females but did not reveal whether this was due to an in­
crease in vertical and/or horizontal diameter. Therefore, measurements 
of both vertical and horizontal diameters of MI were made with a Helios­
Vernier caliper to the nearest 0,001 mm, and the data analysed by the 
Kruskall-Wall~e test. 

There are indications from the findings of this study that the vertical 
diameter of MI is significantly larger in females than in males. This dif­
ference may be related to variation in the degree of thalamic laterality 
between the sexes, but no significant difference was found either in the 
occurrence or size of MI with increasing age of the human samples. 

Volumetric analysis and microscopic observations on the major nuclei 
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of MI (nuclei centralis medialis, rhomboidalis and reuniens) were per­
formed using stained serial sections of the whole thalamus. These com­
parative investigations confirmed pu blished quali tative reports of regres­
sion in these nuclei.1.l It is suggested that during primate evolution these 
nuclei underwent regression with concomitant regressive development of 
the rhinencephalon to which MI retains strong connections. Funhermore, 
this regression may also be due to an increase in direct fibre projections 
from the phylogenetically newer thalamic structures to the primary sen­
sory areas in the cerebral cortex. 

1. Browne B. and Simmons R.M.T. (1984). J. Hirnforsch. ~, 26l. 
2. Rosales R.K . et al. (1968). J. Neurapath. expo Neurol. 27, 166. 
3. Simmons R.M.T. (1982). J. Hirnforsch. 23, 149. 

A morpbometric study of remodelling of tbe lumbar 
spine under tbe stress of lateralization 
D. Constant 
Department of Anatomy and Cell Biology, University of Cape Town 
Medical School, Observatory, 7925. 

Remodelling of bone in adults occurs as a response to stress and is there­
fore a measure of ecosensitivity. Degenerative changes in the human lum­
bar sprne may be interpreted as evidence of failure of a bone to adapt 
to stress. It was thus decided to investigate remodelling characteristics 
of the lumbar spine, initially in individuals without apparent degenerative 
changes. 

Femora, humerii and lumbar spines of 146 males from the Raymond 
Dart Skeletal Collection were measured. The orientation of spinous and 
transverse processes was determined about a plane of symmetry through 
the centre of the vertebral body and spinal canal. 

Using length of long bones as a criterion, a prevalence of right-handed 
individuals in the sample was found (R > L = 71070, -K = 20,8; I d;f.). 
The asymmetry in the femora was reversed (L > R = 72%, -K = 39,1). 
This cross asymmetry occurs significantly more often than one-sided 
dominance (63% -K = 6,8). No systematic asymmetry in orientation of 
the tip of the spinous process in the upper lumbar'spine was found. In 
the lower spine however, there was a trend of left deviation, significant 
at the LS level (63%, -K = 9,7). 

Right-handedness was related to left deviation of the spinous process 
at L5 (69%, -K = 7, I), which related also to left leg dominance (cross 
asymmetry). 

Since lateralization produces differences in the amount of~echanical 
stress between antimeres, regular asymmetry of the spine indicates that 
its remodelling occurs in response to mechanical stress. 

I wish to thank 'Professor P. V. Tobias for access to the Raymond Dart 
Skeletal Collection. 

Variations of maxillary stress trajectories amoug 
modem bumans 
1.K. McKee 
Department of Anatomy, University of the Witwatersrand Medical 
School, Johannesburg, 2193. 

The phylogenetic interpretations of evolutionary changes in hominid max­
illary buttressing systems presuppose an intraspecific uniformity of bio­
mechanical adaptations.' The range of variability of maxillary stress tra­
jectories among modern humans was assessed in order to challenge such 
notions. 

Fifty human crania were randomly selected from the Raymond Dart 
Skeletal Collection. Superficial striations of cortical bone were traced from 
the juga, over the maxillary tooth roots, to the buttressing pathways 
leading superiorly. A split-line techniqu~ was employed on a sample 
sku\l' to ensure the correspondence of these striations with the stress 
trajectories. 

The most common trajectories found were from the II to the nasal 
aperture; the U, canine, P3 and mesial half of the P4 alongside the lateral 
nasal margin; the distal half of the P4 to the infraorbital region; the MI 
and mesial root of the M2 to the maxillary root of the zygomatic pro­
cess; the distal M2 root and M3 roots to the posterior maxillary alveolar 
process. This modal pattern occured in just 14% of the right maxillae, 
and 10% of the left maldlJae. Only the canine, distal Ml and the M2 
root trajectories did not vary in general orientation. Asymmetric patterns 
were found in 84% of the individuals, but no trend in directionality could 
be ascertained. 

It can be concluded that human maxillae are not uniform structures 
in the distribution of the stress forces applied to the teeth. It is unlikely 
that early hominid maxillary structures can be adequately interpreted 
without due consideration of potential intraspecific variations. 

1. Rak Y. (1983). The Australopithecine Face., Academic Press, New York. 
2. Tappen N.C. (1953). Am. J. phys. Anlhrop. 11, 503. 

Morpbological variations of tbe juxtamastoid emioence 
S.B. Helman and 1.K. McKee 
Department of Anatomy, University of the Witwatersrand Medical 
School, Johannesburg. 2193. 

The juxtamastoid eminence is a bony ridge which bounds the medial aspect 
of the mastoid notch. Olson' has stated that the juxtamastoid eminence 
and associated features of the human mastoid region are evolutionary 
consequences of the adaptive resculpturing of the basicranium required 
for orthograde posture. He then used the juxta mastoid eminence to pro­
pose a phylogenetic scheme. Much confusion, however, has arisen in the 
literature as to the anatomy and, function of the juxtamastoid eminence. 

The following investigations were conducted in an attempt to clarify 
the basicranial morphology and to assess the validity of phylogenetic rela­
tionships based on the juxta mastoid eminence. A random selection of 
229 skulls from the Raymond Dart Skeletal Collection was investigated 
for morphological variations in the mastoid region. 

The juxtamastoid eminence was found in 91 % of cases, and was highly 
variable in size, shape and relative position. Variability was noted between 
and within population groups, and even within single individuals. Thirty 
dissections of human material revealed the ,attachment of the posterior 
belly of the.digastric muscle, usually by a fleshy belly to the mastoid notch 
and a deep, flat tendon to the juxtamastoid eminence in 40% of the cases. 
The muscle attachments of the remaining 60% were highly variable. 

The mastoid regions of Gorilla (4), Pan (3), Papio (10), and Cerco­
pithecus (15) revealed no juxta mastoid eminance. Hominid fossils, in­
cluding Australopithecus africanus (2), A, robustus (2), A. boise; (I), 
Homo habilis (I) and H. erectus (I), showed the presence of the juxta­
mastoid eminence. 

Tne great deal of variability found in the mastoid region, with par­
ticular reference to the juxtamastoid eminence, leads one to question the 
validity of phylogenetic relationships based entirely on this region. 

1. Olson T.R. (1985). In Ancestors: The Hard Evidence, edit. E. Delson, pp. 
102- 119. Alan R. Liss. New York. 

Brain size/body weigbt variability in modem bumans: 
consequences for interpretations of bominid evolution 
M. Henneberg 
Departf1U!nt of Anatomy and Cell Biology, University of Cape Town 
Medical School, Observatory, 7925. 

The aim of this work is to establish a tw<rd~ensional range of.varia­
tion of cranial capacity (cq and body weight (BW) against which their 
sensitivity as indicators of hominization can be evaluated. 

Variances within 5 male and 5 female samples of individual CC values 
were combined with variance of 122 population means l ; BW v~ces 
within 65 samples of one sell individuals and among 52 populationsr 

were used to estimate species totals. 

CC, mean I350 cm) BW, mean = 55 kg 
Var. % s C.v. Var. % s c.v. 

Intragroup 
(one sex) 12250 50 III 8,2 55 55 7,4 13,5 

Intergroup 
(one sex) 6700 27 82 6,1 30 29 5,5 10,0 

Between sexes 5600 23 75 5,6 18 17 3,9 7,1 

Total 24 550 100 157- 11,6- 103 99 10,1- 18,5· 

- - from the total variance. 

Coefficients of variation (c. v.) of human CC fall within the range of 
one-sex c. v.'s for 12 species of New World and Old World monkeyi 
(6,1 - 16,6), and are on par with those for great apes (8,7 - 10,7 one-scx­
pooled data, 11,3 - 13, I combined sexes).) Coefficients of .variation of 
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BW tend to lie below values for 12 monkey species.2 A two-dimensional 
elliptic normal range allows for CC-BW correlation. Scatter of CC and 
BW estimates for australopithecines and habilines, as published by Tobias, 
McHenry and Blumenberg, lies below the range including 99% of humans 
but covers a smaller area. CC/BW range determines the range of the 
number of extra neurons. Its width for 98% of modern humans 
(4,1 x I<f) exceeds the difference (3,1 x I<f) between H. habilis (OH 7) 
and an average for H. sapiens.) Thus brain size alone, or CC/BW com­
binations, . should be used only very cautiously as indicators of 
hominization. 

1. Beals K.L. Oregon Slate Universilyjiles-unpublished. 
2. BroJl5(jD R.T. (1981). Am. J. phys. Anthrop. 56, 77. 
3. Tobias P.V. (1971). The Brain in Hominid Evolution. Columbia University 

PrC$S, New York. 

Dental pathologies and anomalies in the inhabitants 6f 
an ancient Greek colony, Metaponto, in Italy 
R.J. H~nneberg and M. Henneberg 
Department of ATJatomy and Cell Biology. University of Cape Town 
Medical School, Observatory, 7925. 

The aim of this work is to describe dental health and certain dental 
anoina1ies of a rural population related to the ancient Greek (6th - 3ed 
century BC) colony on the Gulf of Tarent. Of the skeletons excavated, 
ISS adult remains had dentitionnufficiently well preserved to warrant 
examination. 

Frequency ~f hypoplastic rings on front teeth was 78% . This is ohe 
of the highest ever reported and indicates widespread poor health and! or 
malnutrition during childhood. 
C~es was present in 571110 of individuals. Carious lesions were rare 

on front teeth (less than 10'10 of incisors and canines were affected), but 
frequent on molars (above 30'10). The occurrence of .severe lesions was 
hish-4S'Io of them resulted in ante-mortem tooth loss, caries prima con­
stitued only 15'10 of all lesions. Altogether, 28'1, of individuals showed 
ante-mortem tooth loss, predominantly of molars, which had apparent­
ly fonowed extensive carious changes. There are several cases of ftStulating 
periapical abscesses indicating the degree to which disease progressed 
before tooth loss. Tartar deposits were common (24 cases), some of them 
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of unusual thickness. Dental wear was moderate, with the exception of 
a few cases in which teeth were used in a tool-like fashion. 

Among dental anomalies, most notable were two cases of crowding 
of incisors coupled with rotation of canines giving the mandibular den­
tal arcade a trapezoid shape. Variations in the size [lnd direction of erup­
tion of third molars were also ·observed. 

An uncommonly high frequency of hypoplasia, together with 
widespread and !!Cvere caries, indicate poor health and lack of dental 
hygiene of the population, whose living conditions, as has been .concluded 
earlier, I were typical of European preindustrial rural people. 

We thank Professor J.e. Carter (Institute of Classical Archaeology, 
University of Texas) for h,is invitation to examine the material. 
1. Henneberg M. (1988). Bolktino d'Am (in press). 

An a~a of intimal creases assodated with aortic 
dissection in the region of the ligamentum arteriosum 
A. Gous-. and L. Wagnen 
-Department of Anatomy and tDepartment of Forensic Medicine, Univer­
sity of the Orange Free State, Bloemfontein, 9300 . . 

The causes and mechanisms of dissecting aneurysms of the aorta are con­
troversial. Traumatic rupture' ocCurs Commonly in the vicinity of the 
ligamentum arteriosum.. In this preliminary investigation, autopsy find­
ings were supplemented by gross inspection and scanning electron micrO­
scopy of the descending part of the aortic arch obtained from autopsies 
and dissection room cadavers (n = 40). 

A slightly depressed area of varying size showing transverse creases 
of the intima is present in the lumen.of the aorta close to the insertion 
of the ligamentum arteriosum. This area Was noticeable in 12% of aortas 
investigated. Intimal tears and intramural cleavage when present were 
confined to this area Study by light microscopy of wax sections stained 
with hematoxylin and eosin did not show any specific histological changes 
in this area. 

It is concluded that structural weakening of the media of the aorta 
allows the in~a and the inner parts of the media to slide longitudinal­
ly, while the outer paris of the media and adventitia are held static by 
the ligamentum arteriosum. An area of intimal creases with greater 
resistance is thus created which ultimately ruptures due to the tractive 
effect of blood flow. 

The sponsorship of this joumal by the following organisations is 
gratefully acknowledged by the Associated Scientific and Technical 

Societies of South Africa. 
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