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creasingly Important as the attachment 
of these cells and the release of their 
contents have also been seen with the 
adult nematodes, Nippostronr:yius 
brasiliensis and Trichinella spiralis 
(McLaren, Mackenzie & Ramalho
Pinto Clin. exp. lmmun. 30, 105; 1977) 
and larval T. spiraiis (Kazura & Grove 
Nature 274, 588; 1978). The finding 
that the nematode Ascaris suum con
tains a substance that is chemotactic 
for eosinophils and neutrophils 
(Tanaka, Baba & Torisu 1. Immun. 
122, 302; 1 979) may mean that certain 
worms are actually instrumental in 
their own destruction. Immunity to hel
minths is complex and there are un
likely to be any simple explanations of 
all the facts observed so the vast 
amount of fundamental research being 
carried out is easy to justify in terms 
of its possible importance to our under
standing of human and animal dis·eases. 

Growing embryos 
in vitro 
from Gillian Morriss 

THE once inaccessible postimplantation 
mammalian embryo can today be grown 
in transparent vessels in the laboratory 
for various periods between implanta
tion and an advanced stage of 
organogenesis. This is largely due to 
the work of New and his collaborators 
in Cambridge, and (the earliest stages) 
Hsu and colleagues in Baltimore (re
viewed by New, Bioi. Rev. 53, 81; 
1978). Mammalian embryologists have 
been slow to exploit the opportunities 
of whole embryo culture, but recent 
progress in the culture technique rep
resents a significant increase in its 
potential, since the in vitro require
ments of postimplantation mouse 
embryos have now been defined. 

Pre and peri-implantation culture of 
mouse embryos are now routine pro
cedures, whereas for postimplantation 
stages the techniques were previously 
well worked out only for the rat. Rat 
embryo cuUure is an important tech
nique for the investigation of environ
mental factors such as energy supply, 
gas phase constituents, and chemical 
teratogens. For specific chemical inter
ference with intra or extracellular com
ponents such as basement membrane 
collagen, glycosaminoglycans and 
microfilaments, it is immaterial which 
mammalian species is used. However, 
for the investigation of abnormal 
development which is genetic in origin, 
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mouse mutants provide a range of ab
normalities unrivalled by any other 
experimental species. These mutants 
represent an important potential source 
of information on normal and abnormal 
mechanisms of mammalian morpho
genesis. The onset of abnormal develop
ment of several of them occurs during 
the early postimplantation period 
(primitive streak stage to mid
organogenesis), and in vitro studies will 
make an important contribution to 
elucidation of the mechanisms involved. 

Y-C.Hsu (Devl Biol. 68, 453; 1979) 
has achieved a significant improvemen·t 
in the proportion of preimplantation 
stage mouse embryos which attach in 
vitro, develop into 'egg cylinders' and 
subsequently reach the 5-10-somite 
stage. The technical alterations were 
simple : blastocysts were cultured 
singly in 2 ml medium in 35 mm culture 
dishes, and 2 days after attachment 
(early '·egg cylinder' stage) the serum 
component in the medium was changed 
from 20'){, fetal calf serum to 20% 
human cord serum (the synthetic com
ponent was CRML 1066 throughout). 
Twelve out of twenty embryos devel
oped to the 5 to 10 somite stage, after 
which they began to degenerate. It JS 

important to note that the photographs 
of these 'successful' embryos closely 
resemble rat embryos grown at this 
stage in dish cultures : the spinal neural 
tube closes, hut the cranial neural folds 
fail to change from their early convex 
shape to the concave shape which pre
cedes closure of the brain tube. 

From the primitive streak stage on
wards, rat embryos undergo normal 
morphogenesis only when the culture 
vessel and/or the culture medium is 
continuously moving. T. W. Sadler (1. 
Embryo!. exp. Morph. 49, 17; !979) 
has modified this technique for the 
culture of mouse embryos from the 
2-4-somite stage for up to 48 h. During 
this period mouse embryos require a 
greater volume of gas phase than rat 
embryos; however, their liquid require
ments are apparently identical, with rat 
serum supporting normal development. 
Successful culture of younger mouse 
embryos, from the primitive streak 
stage for 48 h, has been achieved by 
M. Snow and P. P. L Tam (personal 
communication), using 30'){, newborn 
calf serum in Dulhecco's modified 
Eagle's medium supplemented with 
glucose (4.5 g 1-'). 

Meanwhile, the better-established 
techniques of rat embryo culture are 
yielding information on the metabolic 
requirements of the early embryo, and 
on some aspects of the relationship 
between these and morphogenesis. 
Klein et a!. J. exp. Zoo!. 203, 313; 
1978) have improved development of 
I 0-day embryos in small quantities of 
serum (four embryos per 2 ml) by 
changing the serum after 24 h. The im-
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provement was related to depletion of 
a protein (or proteins) of approximately 
125,000 molecular weight; this protein 
may be identical to the a2-globulin of 
126,000 molecular weight, identified by 
Hoch and McVey (1. bioi. Chern. 252, 
1881; 1977) as one of the two major 
human serum DNA-binding proteins. 

Energy production of 10-d embryos 
is primarily through anaerobic glyco
lysis (Tanimura & Shepard Proc. Soc. 
exp. Med. Bioi. 135, 51; 1970); subse
quently (day 10 to day 12) oxygen 
dependence progressively increases, as 
the yolk sac and then the chorioallan
toic placental circulations develop. Not 
surprisingly, these observations are 
matched by the oxygen requirements of 
cultured embryos (reviewed by New op. 
cit.). Rabkin and Cockcroft (Tera
tology 18, 337; 1978) have compared 
the effects of oxygen deprivation and 
carbon monoxide elevation on cultured 
11-12-d embryos. Decreased avail
ability of oxygen produced a greater 
response (depression of metabolism and 
growth rate) than elevated carbon 
monoxide, and the authors suggest that 
at this stage of development oxygen 
transport is primarily through solution 
rather than in combination with haemo
globin. 

Our understanding of the mech
anisms involved in controlling most 
aspects of normal and abnormal 
organogenesis has progressed very little 
compared with progress in other areas 
of developmental biology during the 
past decade or so. It is to he hoped that 
the recent improvements in techniques 
of mammalian embryo culture will 
soon be fully utilised in pursuit of such 
studies. C 

A hundred years ago 

ON Tuesday morning, in the presence 
of a small number of his sorrowing 
friends, the remains of the late Prof. 
W. K. Clifford were placed in their last 
resting-place in Highgate Cemetery. 

THE following grants have lately been 
made from the Research Fund of the 
Chemical Society: -101. to Dr. C. A. 
Burghardt for an investigation into the 
constitution of topaz; 20/. to Mr. 
Francis Jones for the investigation of 
boron hvdride; 15/. to Mr. F. D. Brown 
for the studv of the theory of fractional 
distillation; ·30/. to Dr. Dupre for the 
estimation of organic carbon in air; and 
15/. to Prof. T. E. Thorpe for the in
vestigation of albietenc, the hydro
carbon of nut-pine. 
From Nature 19, 27 March, 491; 1879. 
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