Lesions of the hypothalamic region of the fetus
and length of gestation in the guinea-pig
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placed in the hypothalamic region of the brain of one fetus in
days 39-41 of pregnancy. Thirteen females were killed before
delivery and the fetuses collected for histological examination of the brain. The young of
twelve other females were killed immediately after delivery in order to determine the nature
and extent of any brain damage, and the findings in both groups were compared with those
recorded from a series of 23 similarly operated control animals in which lesions were not
made. Delivery was not consistently advanced by the brain lesions and the results do not
confirm those of an earlier study in which lesions of the hypothalamus of the fetus caused
premature delivery.
Summary.
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Introduction.
The brains of the primate and sheep fetus can affect the timing of delivery
(Boer, Swaab and Visser, 1979) whereas that of the rabbit appears to be of much
less significance in influencing parturition (Heap et al., 1977). Little is known of
the role played by the brain of the fetal guinea-pig. In a brief report, Donovan and
Peddie (1973) noted that lesions placed in the midline basomedial region of the
hypothalamus caused premature delivery. This was not related to the number of
fetuses in the uterus, and the presence of more undisturbed than operated
fetuses did not prevent premature delivery. Further, damage to extrahypothalamic structures, major stalk-median eminence lesions or destruction of
the pituitary gland did not affect the timing of delivery. When delivery was
advanced, it took place between 47 and 56 days, despite the placement of
lesions at 40 days or at 50 days.
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The present work was begun in an effort to determine the mode of action of
the lesions and involved detailed examination of the effect of hypothalamic
lesions upon the timing of delivery. With a view to standardization, lesion
placement was limited to a single individual among the cohort of fetuses in the
uterus, and the lesions were made only between days 39-41. However, the results
differed from those of the earlier study.

Methods.
Female guinea-pigs were housed in trays with a male and their oestrous
cycles followed by daily examination of the vagina, with the collection of vaginal
smears when the vagina was open. Pregnancies were timed from the day that
sperm were detected in the vaginal smear.
Under pentobarbitone anaesthesia, a laparotomy was performed on day 39,
40 or 41 of pregnancy and a lesion placed in the hypothalamus of one fetus in
each of 25 pregnant females by inserting a platinum-tipped monopolar electrode
through the uterine wall and the vault of the skull of the fetus, with the head
of the most accessible fetus being grasped gently between finger and thumb. The
electrode was directed in the midline through the cranium until the base of the
skull was felt, then withdrawn approximately 0.5 mm and 3 mA D.C. passed
for 30 sec, or 5 mA D.C. for 60 sec, with the brain electrode being anodal and a
saline soaked pad applied to the uterus serving as the cathode. The puncture
point at the uterine wall was ligatured to conserve amniotic fluid and to mark the
operation site. This procedure was followed exactly in 23 blank operations, but
direct current to make a lesion was not passed.
The animals were examined daily and, in the absence of premature delivery,
some were killed on day 64, 65 or 66 of pregnancy while others were left until
delivery occurred naturally, when the newly born young were killed. After
fixation, serial histological sections of the hypothalamic region of the brain were
prepared and stained with Luxol blue and cresyl violet (Klbver and Barrera, 1953).
Results.

Histologically confirmed lesions were placed in the brain of one fetus in each
of 25 guinea-pigs, and blank, control, operations were performed upon 23 others.
The lack of brain damage in the latter animals was also confirmed histologically.
Additionally, a lesion was placed in the brain of one fetus in nine other females
where subsequent histological verification of the lesion site was not possible.
Since in a number of cases the operated fetus could not be identified with
certainty the brains of all of the young in that pregnancy were examined in serial
sections. Litter size ranged between two and five, with 81 fetuses being carried
by the 23 control females and 72 by the 25 guinea-pigs carrying a histologically
studied lesioned fetus.
Laparotomy of the mother, and the insertion of an electrode into the brain of
one fetus, did not cause premature delivery ; that is delivery on or before day 64
of gestation. Eight females gave birth between days 65 and 69, while pregnancy

in 15 others continued undisturbed until they

were

killed

on or

after day 63

Itable 11.).
Three of twelve females carrying a lesioned fetus delivered on days 57, 62
and 62 ; parturition was not advanced in eight females and one female was found
dead on day 61. The lesions are described in Table 2, and no correlation between
lesion site and location and the timing of delivery is evident. Death of the fetus
was not associated with an early delivery (table 2).
Thirteen pregnant females were killed on or after day 64 of gestation, that is
24 days or more after a lesion had been placed in the brain of a fetus (table 1).
Despite damage to a variety of diencephalic structures (table 3), gestation
continued undisturbed. Most lesions involved the hypothalamus, although there
was considerable variability in their size and shape.
Delivery occurred on days 42, 47, 50 (twice), 60, 61 and 64 (three times) in
the nine additional females (not listed in table 1) operated upon on days 39, 40 or
41 and for which histological examination of the fetal heads was not possible.
This was because in several instances early in the study the heads were dissected
to check the accuracy of the placement of the lesions, and in other cases the
newborns were partly eaten by cage companions of the mother.
Discussion.

Pregnancy in the guinea-pig is said to last about 67 or 68 days (Asdell, 1965),
although in our experience the length of gestation is somewhat more variable and
may extend between 66 and 70 days. Goy, Hoar and Young (1957) pointed out
that the length of gestation varied inversely with litter size and, for a series of 116
genetically heterogenous animals, fell between 71 days for litters of one, and
67 days for litters of five and six, while lllingworth et al., (1974) illustrate a normal

distribution of 64 to 72 days. Accordingly, we have defined premature delivery as
occurring on or before day 64. Because of the difficulty of identifying an operated
fetus after delivery, and to enable the contents of the uterus to be examined in
situ, some of our animals were killed near the end of pregnancy. Earlier findings
(Donovan and Peddie, 1973 ; Peddie, 1974) led us to anticipate that delivery
would occur prematurely after lesion placement in the hypothalamus of the fetus
between days 47 and 55 &horbar; an expectation that was not realised.
Whilst exposure of the uterus and the insertion of an electrode into the brain
of the fetus does not appear to precipitate delivery, the placement of a lesion may
have more adverse effects. Overall, premature delivery occurred in 12 of
34 females carrying a fetus in which a brain lesion was made, although the
surgery and necessary manipulation of the uterus was exactly the same as in the
control animals. Regrettably, histological verification of the size and location of
the lesion was possible only in four (table 2), and it would be hazardous to base
conclusions on the nine inadequately studied females delivering prematurely.

If

attention

is directed

toward

the association of midline mediobasal

hypothalamic damage with premature delivery in the earlier series (Donovan
and Peddie, 1973 ; Peddie, 1974) then lesions involving this area were
present in six of the twelve animals represented in table 2, but only one of these
delivered before day 66. Similarly, comparable involvement was evident in six of
the 13 fetuses in Table 3 that were maintained in utero. It may be argued that the
decline in premature deliveries between the present and previous work is
attributable to greater skill in surgery and animal care. However, the initial
correlation between midline mediobasal hypothalamic damage and early delivery
is unlikely to have arisen by chance, particularly as Peddie (1974) noted that
gestation had been maintained up to day 60 in 17 pregnancies where fetal lesions
were located at the periphery of the hypothalamus or in extra-hypothalamic
structures. Because of the difficulty in applying precise stereotaxic methods to
the guinea-pig fetus, some scatter in lesion locations was inevitable but expected
to be helpful in defining the critical area. In the event, premature delivery was not
as

readily produced as anticipated.
The timing of lesion placement

was

limited to

days 39-41

in the present work

in order that

a large group of similarly treated animals could be accumulated. It
the effects of brain damage produced around day 40 should
that
argued
persist, and that the short interval between lesion placement on day 50 and the
expected early delivery precluded differentiation between any generalised adverse
effect of surgery and the specific action of the lesion. It remains possible that
delivery would be accelerated more uniformly by lesions made at 50 days.
In view of the lack of confirmation of the findings of the previous study, and
in the absence of any satisfactory explanation for the discrepancy, discussion of
the influence of the fetal brain in controlling delivery in this species is
inappropriate. However, the intriguing possibility that damage to the
hypothalamus of a single fetus can trigger the expulsion of the entire uterine
contents remains. Unfortunately, the present direct approach to the matter has
proved to be extremely laborious and unrewarding. Alternative methods would
was

seem to

be

required.
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Chez 25 cobayes, au 39-41e jour de gestation, une lésion est pratiquée dans la région
hypothalamique de l’un des fcetus. Treize femelles sont sacrifiées avant l’accouchement et
le cerveau des foetus soumis à un examen histologique. Les jeunes des douze autres
femelles sont sacrifiés immédiatement après la délivrance. La nature et l’étendue des
lésions cérébrales sont déterminées. Les résultats obtenus dans ces deux groupes sont
avec ceux enregistrés chez 23 animaux servant de contrôle, chez lesquels aucune
lésion n’a été pratiquée. Les lésions du cerveau ne provoquent pas systématiquement
l’avortement et ce, en contradiction avec les résultats d’une précédente étude.
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