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Influence of maternal thymectomy 
on development of the offspring in the rat
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A verage  body  w eig h t o f  th e  o ffspring  o f  ty h m ecto m ized  m o th e r  r a t s  
is s ig n ifican tly  less th a n  n o rm a l a t  th e  age o f 17 — 20 days. A t  o th e r  ages 
th e  d ifference is less p ro n o u n ced . T hough  th e  m o rta lity  r a te  o f  su ch  o ff
sp rin g  seem ed to  be doub led , th e  d ifference w as n o t sign ifican t. A s com pared  
to  th e  con tro ls, th e  sham  o p e ra tio n  itse lf  decreased th e  th y m u s  w eigh t.

The thymus is constructed of specif
ic epithelial reticulum and lymphoid 
elements [11]; its role in immunolog
ical processes is assumed to depend 
on this structure [9, 10]. Though the 
attempts at isolating its hormone have 
failed, there are some proofs of its 
existence [8]. The fate of adult ani
mals is not or is only slightly influ
enced by thymectomy [3, 4, 10], while 
in the newborn rat the operation in
duces wasting disease, a condition 
that is often fatal [9, 10]. In the sur
vivors, resistance to infections and in
juries is considerably impaired [5, 6]. 
There are findings to suggest that the 
life-span of thymectomized animals 
was shortened even without signs of 
wasting [1].

Recent studies [7, 8] have shown 
that the thymus exerted an influence 
on immunological processes apart 
from the direct cell-to-cell contact by 
humoral means. Thus, this factor

contacting the fetus in utero might 
influence its later resistance. This has 
made us to investigate the behaviour 
and fate of offsprings of thymectomiz
ed mother rats. It seemed even more 
such, as for human the state of the 
thymus displays great variety even 
within the some age-groups: it may be 
an epithelial-lymphoid unit of com
plete value or may be an adipose 
thymus [2].

M a t e r i a l  a n d  M e t h o d s

F o rty -fiv e  W is ta r  CB closed b re d  a d u lt  
fem ale  ra ts  o f  200 g w eig h t w ere  u sed . 
T h ey  w ere d iv ided  in  th ree  g ro u p s  o f  15 
an im a ls  each . I n  th e  t r e a te d  g ro u p  th e  
s te rn u m  w as sp lit an d  th e  th y m u s  w as 
rem oved  to g e th e r w ith  its  capsu le . I n  th e  
sh a m  o p era ted  g roup  on ly  th e  s te rn u m  
w as sp lit. I n  th e  con tro l g roup  th e re  w as no 
in te rv e n tio n . A ll th e  fem ales w ere m a te d  
to  th e  sam e sire. I n  th e  tr e a te d  g ro u p  all 
th e  15 fem ales, in th e  sham  g ro u p  11, an d  
in  th e  co n tro l g roup  13 becam e p re g n a n t.
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P r io r  to  d e livery  th e  m o th e rs  w ere  t r a n s 
fe rred  to  se p a ra te  cages. A fte r  de livery  
th e  l i t t e r  sizes w ere reg is te red  an d  th e  
in d iv id u a l b o d y  w eigh ts  o f  th e  new borns 
w ere  reg is te red . W e ig h tin g  w as rep ea ted  
e v e ry  3 — 4 d ay s  till th e  3 0 th  d ay , w hen  
a ll th e  an im a ls  w ere k illed . T he  th y m u s  
o f  a ll th e  o ffsprings a n d  o f  th e  m o th e rs  
fro m  th e  sham  a n d  c o n tro l g roups w as 
w eighed  a n d  fixed  in  C arn o y ’s so lu tion  
fo r lig h t m icroscopic  s tu d y .

R e s u l t s

Three indices were applied for esti
mating the effect of maternal thymec
tomy on the progeny, viz. mortality, 
gain in body weight, and weight of the 
thymus. Mortality and weight gain 
being dependent on litter-size, a 
preliminary analysis of this supposed 
influence was performed.

Influence of litter-size on mortality

The litter numbered from 2 to 13. 
Consequently, their individual shares 
were too low to yield reliable informa
tion. Nor could matching the litters 
of the same size be utilized as in 
several cases the matching size was 
missing for one of the groups. The 
best founded partition seemed to be 
whether the offsprings outnumbered 
eight, the number of mamillae. To 
compare the treated and sham groups, 
four subgroups were formed of the 
small and large litters for the treated 
and similar two for the sham oper
ated animals.

Analysis of the mortality databy an
gle transformation, the results proved 
that the litter-size had little influ
ence on mortality, viz. 15—15% for

the treated and 7—10% for the sham 
groups. These results thus justified 
to pool the data for group mortality.

Influence of maternal thymectomy on 
the mortality of the offspring

The pooled frequency of the treat
ed group was 20, or 15% ; and for the 
sham group 10, or 8%. Even this 
mortality rate failed to prove signif
icant though it was near to it.

As ancillary statistics, the velocity 
of the process leading to death was 
analyzed, i.e. the reciprocals of the age 
at death. As the best estimate of the 
age at death, the arithmetic means of 
the last “still alive” and the first 
“already dead” was considered. The 
harmonic means of ages at death was 
for the treated group 5.2 days, and for 
the sham group, 4.6 days. This would 
suggest the velocity being equal or 
perhaps somewhat higher for the sham 
group. This was, however, difficult to 
explain as in the treated group the 
mortality seemed higher and the onset 
mostly occurred in the first week. This 
contradiction seems to be due to the 
death on the first day of 4 progenies 
in a litter of 10 in the sham group. 
Consequently, repetition of the ex
periment on a major scale might show 
a higher mortality rate and velocity 
in the treated group.

Influence of litter-size on individual 
weight

Weight were analysed at the same 
ages. Age-groups of ranges not ex
ceeding 4 days were formed. First
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it was tested which litter-size had to 
be taken in regard; the one synchro
nous with the weight or the one of 10 
days prior to testing. The regressions 
of weights on litter-size proved to be 
practically the same for both possi
bilities, so the analysis was performed 
with the synchronous litter-size. For 
no group was the deviation from 
linearity unacceptable.

Influence of maternal thymectomy on 
weight of the offspring

The effect seemed to be overt for 
ail the age groups though less pro
nounced in some. In the 3—6 days 
group it was rather vague (Fig. 1); 
in the 13—16 one it seemed more 
convincing (Fig. 2); in the 17—20 one 
it was marked (Fig. 3). Detailed 
analysis of this age group proved the

regression lines for the two treatment 
groups running practically parallel 
with the sham group being 4 g above 
the treated group. The difference 
proved highly significant statistically 
(P <  0.01). On the 30th day, the 
difference was much less distinct 
(Fig- 4).

Influence of maternal thymectomy and 
sham operation on thymus weight in the 

offspring

Thymus weight in the three (thym
ectomy, sham, control) groups was 
compared by analysis of variance. The 
differences between the means, 369, 
388, 402 mg, respectively, did not 
prove significant. Though the data 
suggested an increasing tendency, 
samples multiple in size would be 
needed to prove its significance.
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1) 3 — 6 day. 2) 13— 16 day. 3) 17 — 20 day. 4) 2 8 —30 day age groups

Influence of sham operation on thymus 
weight

For the sham group the mean was 
183 mg, for the control 273 mg; the 
f-test yielded a significant result.

Histological studies

The t hymus of the offsprings showed 
no differences in the three groups.

D i s c u s s i o n

The results suggest that maternal 
thymectomy exerted some kind of 
harmful influence on the offsprings. 
Taking in regard the samples sizes, not 
only the significant differences but 
also the tendencies proved informa
tive. This holds first of all for body

weight, that displayed a pronounced 
and significant difference for the 17— 
20 days age groups and non-signific
ant ones for the other ages. The age 
coincided with the retardation re
gistered in wasting disease [3, 4, 9, 
10]. The results seem to suggest that 
the influence of maternal thymectomy 
was similar to neonatal thymectomy 
though of much lesser grade. As no 
sign of retardation could be observed 
in the newborns and the effect devel
oped gradually, the thymus factor 
might reach the sucklings by the 
mother’s milk and its lack in the case 
of maternal thymectomy would be 
harmful. The histological similarity 
of the thymus in the three groups of 
progenies suggests that the maternal 
thymus has no direct effect on the
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gland of the offspring. In this case 
the maternal thymus factor would 
directly influence the thymus-depend
ent organs of the suckling. The 
suckling’s thymus alone would not be 
sufficient to stimulate these organs. 
The 30th day data suggested that the 
young rat’s thymus attains its full 
capacity by that age, enabling it to 
overtake the regulation.

The significant difference in post- 
lactational thymus weight in the sham 
and control group showed that the 
sham operation in itself was hindering 
thymic functions. The data of the 
treated group were compared to those 
of the sham one. It seems justified to 
suppose that the differences of the 
treated versus the control not reduced 
by the effect of sham operation, would 
be greater than the difference be
tween treated and sham values.

No direct inferences from animal to 
man are ever permitted. However, 
the above observations have some 
importance in neonatology as, in 
contrast to rats, in man the function
ing thymus substanoe displays wide 
varieties in dependence on age [2].
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