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By comparison of the respective life-oyocles and the ages of sexual
maturity, it is estimated that in the gheep brain weight is likely to
have reached its maximum at the age of 3% years. Therefore, in

sheep older than 3 years, but not yet "aged,® bLrain weight should
not be affected by small differences in age. Further, it has been
shown in the rat that the coefficient of variability of the brain is
considerably lower than that of most organs or of the body as a whole,
(Jackson, 1913.) It is evident that from day to day the brain weight
of an individual is not likely to change in the same proportion as the
body weight which, especially in the ruminant (Bartlett, 1926 a), is
subjeot to large daily variations. Kappers (1938) states that in the
human being body weight and brain weight are correlated. It is felt
that these faots go far to justify the use of brain weight as an index
of body size.

In table 1 are given the mean brain weights of the ewes when
placed in monthly groups according to the stages of pregnancy reached
at the time of slaughter.

When tested by Ficﬁher'a'(lesa) ®*Analysis of Variance" method
these figures show no significent differences.

TABLE 1. ERAIN WEIGHTS OF EWES,

Wo. of : Mean
Eweg. _: Braln Weight.

jles @

1. : Non-preg. ! 11. ¢ 107.73.
8. ¢ let Month : 13. ! 104.43.
3. ¢ 2nda * : 8. t 103.35.
4, ¢ 3ra * $ 8. : 106.17.
5. ? 4th * H 7. ¢ 107.43.
6. ¢ 5th * H Se : 104.60.

Werg frt's /177 GFrams.

In table 3 the oconception ages of the same groups of ewesg are
treated in a similar manner. Again the differences are insignifiocant.
From these tests it 1s conocluded that, although the ewes did show
variations both as regards size and age, the effect of the random
seleotion was such as to spread the differences evenly throughout the
six groups, there being no "prejudice® in favour of any particular

group.
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TABLE 2. AGES8 OF EVWES.
t Ko. of t  Mean age
i Ewey, i f GrOUD,
1- S Hon-pl‘os. H 11t H 3.730
2. ¢! lgt Month ¢ 13. s 3.75.
3. : 3na * : 8. ! 3.60.
4, ¢ 3xa * $ 8. : 3.687.
5., ¢t 4¢h ¢ H 7. H 3.63.
6. : 5¢h * : S. :  3.77.
Age 1 Jaars,

All detaila regarding dates and times of service and of
slaughter are to be found in tabular form in Appendix A.

(b)  PROCEDURE.

1. LLECTI .
Immediately before glaughter the ewe was weighed and a clinical

examination was made, Age was determined according to the teeth,
while the degree of development of the mammai and of enlargement of
the abdomen were determined both by visual inspection and by
palpation. Then the animal was placed on its left side and was held
firmly while its throat was cut and the spinal cord severed.
Iimediatsly after death the mammary gland was removed: the
skin was incised transversely in the region of the umbilicus and the
gland was loossned from the abdominal wall; at its caudal border
the mammary vessels were examined before being out through. When
the organ, together with its lymph glands, had been freed, the
incision through the skin was continued along the ciroumference of
the base; The gland, removed with ites covering skin, was laid flat
on its base, and left in a cool place until its adipose tissue had
set, X

-
In some instances it was necessary (for the purposes of a differens
invesgtigation) to inject into the lactiferous sinus a solution of
gellatine cojoured with Giemsa. The injection was carried out
immediately after removal of the gland. The quantity of fluid
injected ,as well as its specific gravity, was noted.
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Non-Pregnant  horn Fregnant horn.

PLATE 1. QUTLINES OF GRAVID UTERUS
SHOWING HOW MEASUREMENTS
ARE MADE,
LETTE NG.

A, ~ middle of anterior edge of vagina;

B - middle of length of vagina;

C - internal uterine os;

E - %nnotion of hornm, body & cervix;

F allopian end of uterine horn;

Jd « junction of greater curvatures-

¥ points on greatest circumference of horn;
,P,Q & R - mid-points of curvatures;

1 & --midmointaofcua‘ Q-)-R&Q-P-

-

L&

0
X
8§ -7 19 a straight line ot risghf. angleg to A - V;
U - external opening of urethra;
V - ventral commigsure of wulva,

MEASUREMENT &,

Greater curvature - J to F,
Lesger curvature -~ E " P,
Circumference - through L &M,
Length of body - J to C.
'ﬂuckness of wall of body - at X.
® " pregnant horn - st Y.

" ” " " non-preg., " - at Z,
Length of Vags.na - AtoV,
Width of - 8t T,

Thickness of Vagina wall - at B,
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Eaoh Fallopian tube, having been freed from its mesosalpinx,
wag weighed. The length was measured and at the middle of this the
diameter was taken.

The overies were oleaned and were measured as follows !

L.ength (in a oranio-caudal direction,) width ffrom side to sige)
and depth (in the sagittal plane.) In each case the meximum
measurement was recorded. The presence and appearance of Graafian
follicles and corpora lutea were noted and then each ovary was
weighed,

Attention was now transferred to the gravid uterus. The broad
ligaments were gevered in such a way as to allow of the organ being
laid out as illustrated in outline in plate 1, Using a pleoce of
twine, the lengths of the greater and the lesser curvatures and the
circumferences of the horns were measured. (See plate 1.)

gStarting from the tip of each horn, and using small dblunt-nosed
scissors to avoid injury to the underlying saocs, the uterine wall was
incised along the greater curvatures. Any strain on the membranes
due to their ocotyledonary attachments was relieved by cutting through
the peduncles of the maternal cotyledons. In this way the uterus was
opened completely, leaving the mntire foetal system exposed.

At thie juncture the situation and the posture of the foetus
‘(via&blc through the membranes) were noted, as were details of the
appearance of the allanto-chorion, the placenta and the uterine mucosa.

After collecting X some allantoic fluid for chemical analysis,
the allanto-chorion was slit opon and the fluid was allowed to escape.
Then the loss of weight was determined,and from this 2nd the specific
gravity (determined in connection with the chemical investigation)
the volume of allantoio fluid was caloulated. Thie was repeated
with the amniotic fluid.

After a double ligature had been applied at its foetal extremity,

the umbilical cord was severed and the foetus removed. After the

A

X

In order to obtain fluid free from any contamination or admixture,
it was withdrawn through a hypodermic needle inserted into the
8280,
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adherent mucus and¢ ammiotic fluid had been rubbed off its coat the
foetus wag weighed. Then it wee placed on its right side, with its
neck end back in the sane stralght line and with the long axis ef
the head at right angles to this line.l Both the straight and the
curved crown-rump lengths were measured (as shown in piate 3.)
After this the foetus wes placed in & flat-bottomed dish in the
posture desocribed above,and was coversd with fixing fluid. For
foetuses under the age of 45 days Profeasor Dart's solution 2 was
uged, while for all others ths fluid employed was & 5 per cent.
solution of neutralized formelin. Foetuses were allowed to remain
in €g:;= fluid for 2 few weeks.

By replaocement of the foetal membranes upon the uterine wall, the
¢etached octyledons wers returned to their originmsl situstions. By
sévering their placsntal attschments flush with the surfaces of the
wsternal ocotyledons, the membranes were removed &ncd welghed and their
volune was cdeterminad by the displacement method. It will be
noticed that the umbiliocal cord wae included with the foetel envelopes.

After the weight of the empty uterus (i.e.3he weight of ihe
uterine wall plus that of the placenta) had been determined, the
nunber of cotyledons in each half of the uierug was oounted. For
this purposs the line ¢ « J (plate 1) was taken ag the divigion

between the 2wo halves,

1,
In very young foetuses thie was made iupossible by the
curvature of the rody and neck. In these cases the maximum
gtraight measurement was recorded &g the stralgnt orown-
rump length.
3.
Neutralieed formelin ..e...... 300 cowm.
30(11\18! Ohloxide PP e e ey 75 S-’-ﬂo
Tep water seeeeea o B700 coui.

The neutralised formalin iz prepared from couwercial formal-
dehyde (40% strength),tc 1000 ccm. of which is added 2 oom.
of 2 ¥ 10 solution of caustic potash. The precipitats is
filtered off through pulp.
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PLATE 2, QUTLINE OF FOETUS SHOWING
DIMEBSIONS MEASURED.,

TE .

mid-point of line joining medial canthi;

root of tail;

frontal prominence-

point of 1ntersection of eye - ear & back lines;
tip of tail;

higbost point of ocoipital region;

chin;

I - ¥ertical line just at caudal edge of triceps;
Ischial tuberosity;

- point of shoulder;

- Ulecranon process of ulna;

- centre of carpal region;

& X - proximal sesamoide;

- hip Jjoint;

¥ - Patells;

W -~ point of hook; .

8 &Y - distal extremity of third phalanx.

MEASUREMENTS,

Straight crown-rump length
Curved " " "
Back~line length
Vertebral coluun length
Len%th of tail

* head
Heart-girth {(circumference)

tRes t 8 ¢V 3t

HENOTORTIGMET QW

*

oF e o e

ggOOOO

.

wWoo»Q
© 1 1 U 9 W0

through I & 4,

200 O S A I N B A |

Length of trunk 0 to K. _
" " forelimb °*P+P*Qt§'§f
* % nindlimd - P eV+ VW4 gf’— g:.'j
L # neck -~ Dto BlessO to K. |

N,B. These purely convenient, descriptive terme mu et
not be interpreted according to strict

anatomical terminology. The aim {8 to_ study
grolgh of ragiona,no%ydefinite anatomical units,
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The minute, very pale and non-functional cotyledons present in
the tips of the cornua were not counted. In each horn the maximum
diameter and height both of the largest and of an average-sized
cotyledon,were measured. In subjects pregnant for 58 days or more
the cotyledons were removed from the uterine wall by ocutting the

X were determined.

macosal penduncles, and their weight and volume
Then the uterine wall was weighed, after which it was again stretched
out and the cervix was opened by a longitudinal incision. The
procedure for determining the length, width and thickness of the
cervix waeg similar to that desoribed for the vagina. |Notes were nade
of the amount and nature of the mucus contained in the cervical canal,
while the appearance of the cut Burface was aleo recorded. The length
and thicknees of the body,and the thickness of the wall of each of the
horns of the uterus were measured. All the points for measurement
are indicated in plate 1.

By this time the adipose tissue in the mammary gland had set.
In removing the covering skin those portions enclosing the teats were
left in position. The weight of the gland was determined and, where
necegsary, this was corrected for the weight of injection fluid present
in the lactiferous sinus.

Later, ag time permitted, the preserved foetuses were studied.
The orown-rump lengthe were re-measured to determine whether shrinkage
had ocoured. In no instance was any appreciable difference observed.
The dimensions listed and illustrated in plate 3 were measured. Then
the external sppearance of the foetus was studied, special attention

being devoted to the appearance of hair and the development of the

appendages.

3. TREATMENT OF THE DATA.

A glance at the tables in the appendix will indicate the variabil-
ity of most of the data relating to the genlitalia, the fluides and the
endoorines. In order %o minimige this and 0 arrive at simpler
indications of the growth processes involved ,the data were grouped

into six monthly groups aacording to the stage of pregnanay 4 ( the

By the displacement method.
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nonepregnant ewes being considered to be O months pregnent.)
The means for the groups were caloulsted, and these were then tested
by Figcher's (1938) "Analysis of Variance" mothod, the Z-test being
suployed to determine the existence of signifiocant differences,
while the gignificantly differing groups were picked out by means of
the t-test.

Here it uust be noted that,due to the continuous nature of
growth, the differences within groups are not purely of an sxperimental
nature, hence the accuracy of the teste is impalrsd. However, as
the effect of the error is to obscure significance (by inoreasing
"8SD for a single observation®) the regults in the present work will
not suffer adversely.

As standards for significance were taken the values of Z and
when P = ,05 (i.e. 5% probability) and when P = ,01 (i.e. 14
probability.) A positive result at the former level (whioh already
indicates definite gignificance) is indicated by x , while a similar
result at the higher level of significance is indicated by xx .
Where the figure is eignificantly greater than the one agalnst which
it is tested, the result 1s indicated thus DX , and where it ig
smaller the sign is reversed 1.8, < x

The complete date are given in a series of tables in the =zppendix.
In the text only the means for the groups are mentioned, these figures
being smployed in the graphs as well as the tables. In the latter
are indicated the number of sach group, the clase (or description) and
the number of ewes in the group. Then the mean for the group is
stated anc this is followed by the results of the tests for significance.
The latter are given in two columns, the first showing the results
when each group is tested against the non-pregnant group, while the
second indicates the resultd of teating each group against the one
imredistely preceding it.

In that section dealing with the foetus the procedure outlined
above was not folilowed. Details of the treatment in this, as well
as in a few other special instances, are given at the approprizte
places in the text.

The last point to be considered is the method of estimating
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the age of the foetus. As testing for "heat" was carried out
once every twelve hours, the "most probable® time of onset of
oestrum was taken to be six hours earlier than the time at which
ita pregence was detected. As the services were regulated as to
ensure the presence of large numbers of active sperms in the
Fallopian tubes at the time of ovulation, fertilization was
presumed to ocour at the thirtieth hour after the onset of heat.
£t will be seen that this time ig determined with greater ease by
simply adding twenty-four hours to the time of detection of "heat.*
The age of the foetus was caloulated from the time of fertilizstion
until.the time of death of the mother, and this figure was then
approximated to the nearest full day.
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CHAPTER 4.
QBSERVATIONS,
(a) GENITAL TRACT & PLACENTA.
1. YAGINA.

In order to determine whether, during the courss of pregnancy,
there is definite growth of the vagina, the weight of this organ
must be considered. The mean vagina weights in each of the six
monthly groups are presented both in tabular and in graphioc.
form (Table 3 & Fig.l.)

TABLE 3. WEIGHT OF VAGIKA.
T Wo. of 1 Mean Vagina : Results of
Znes ht,ami W.GFoup 1

-

M

1. : Nonepreg. : 1. : 233.45 H H

2. ! lst Month. ¢ 13. 23.28 H - H -
30 H &ld ® H Bn : 18-38 H - : -
4, : 3xa ¢ H 6. 24.83 H - H -
50 H 4th " : 7. 8 37039 : - H -
6. ¢ 5th ¢ H §. § 35.20 : XX : X

The most striking feature of the table is that, apart from the
increase in the last month, all the variations are insignificant and
may be due entirely to chance. Thus no importance is to be attached
to the drop in weight in the second month. When this is disregarded
it appears that, during the first half of pregnancy, the weight of
the vagina remains unchanged. From the third month onwards there is
to be deteocted an upward trend, which, however, becomes definitely
significant in the last month only. By the end of gestation the mean
vagina weight has reached a level SO per cent. above that of the non-
pregnant group. Of this inorease almost 70 per cent. 1s added
during the last month, the remainder being acocounted for by the
small but oumulative increases of the third and fourth months.

Having demonstrated an increase in mass, one may now consider
the dimensiones of the vagina with a view to determining the manner
in which the additional pubstance is distributed. Length is
considered in Table 4 & Fig.2.
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TABLE 4, LENGTH OF VAGINA.
fooups 51 Lves. ! No. of : Mean Vagina :__Signifioance Tegts.
ugﬁ—L—*———!. : E!gl. ‘ Lﬁgﬁth°c"13 w' G L] 2 ; Q [] )
1, : Non-pr’gc H 11. : 10.73 H H
3, ¢ 1lst Month : 13, ¢ }11.08 : - : -
3., ¢ 2nda ° : 8. : 11.680 H - : -
4, ¢ 3xd 0 ¢ 6. ¢ 13.33 H XX : X
5, ¢ 4th " : 7. ! 13.43 ] XX H -
g, ¢ 5th ® ¢ 8. ! 15.60 : XX H Xx

Apart from the absence of a drop in the second month, the general
trend of this graph is similar to that of Fig.l. Agalin there is
little or no change in the first three groups, followed by a definite
inorease in the following months. However, in its earlier gtages
the upward trend here is fairly definite, with the result that the
total increage, far from being practically confined to the last group,
ie spread more or less evenly over the last three months.

When each group is compared with the one immediately preceding it,
it 18 found that group 5 does Rsm not show significance, whereas both
groups 4 & 6 do. This is to be expected from the marked flattening
of the graph between the third and fourth months. For this no reason
is apparent and it might be that it is a discrepancy due to the manner
of grouping. It 18 quite posaible that with different grouping the
shape of the graph between its two extremities would be altered.

The next dimension to be considered is the width,(Table 5 & Fig 3.)

TABLE 5. WIDTH OF VAGINA.
BIGNIFICAKCE

‘ro [] o 2T s ] []

%l

(14

Eweg. ' No.of : Mean vVagina

N0,: Clags i _Ewes. H Width, Cp.

10 3 ﬂonwprﬂgo : 110 2 3047 : :

3. : lﬂt MOnth. : 13. 3 3;39 ,= - : -

3. ¢ 2md " H 8. : 2.93 H - : -

4. ¢ 3ra " H 8. : 4,00 : - H X

8. 4th L H 7. : 4,30 H X ¢ -

6. : Ss5th * H 5. 3 68.40 : XX H XX

The shape of this graph bears a close resemblance to that of the
weight (Fig.l.) The inorease in width becomes significant in the

last two months only. The positive result obtained when group 4 %=
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is tested against group 3 is undoubtedly due to the aocident of a low
figure in: the seoond month, rather than to a marked inorease in the
third. As a result of the very steep rise during the last month,
the total inorease in width amounts to almost 100 per cent, of the
width of the non-pregnant group.

Figure 4 (Thiokness of vaginal wall) gives the impression that
during pregnanoy the vaginal wall i{s reduced steadily to half its
original thicknesse. However, in Table 6 it is seen that not one of
the variations 1s signifiocant and that all may be due to chance alone.
This finding is due to the large degree of variation in the original
data (see Appendix,) in which consecutive figures in the same group
are geen to differ by aes muoh as 400 per oent. These widely
differing figures sre comparatively few., However, under the
oircumstances, all that can be said is that there is apparently a
8light tendenoy for the thickness of the vaginal wall to be reduced

during gestation.

TABLE 6. YAGINA THICKNESS.

G eg. § No. of :
K3 : ] 8 w‘ :

L : DNon-preg. : 11. @ 33 ! :

3. ¢ lﬂt Honth ¢ 13. H « 30 H - : -
3. ¢ 2na » H 8. .28 ] - : -
4. H 3:‘(! " H 60 H . 35 H - H -
5 . 2 4th " : 7 . z ] 30 : - : -
6. : 5th " H 8., ¢ 17 : - : -

DISCUSSION. From a consideration of the length and the width of
the vagina it beocomwes evident that, with the adveance
of pregnancy, the gurface ares of this orgen is inoreased. This
zuet mean that the lumen of the vagina is enlarged. To 8 certain
extent the reduction in thiokneass contributes towards this increase
in surface area. However, the main factor is undoubtedly the
actual increase of vaginal substance. Ag there is no internal
pressure in the vagina the thinning cannot be dues to passive stretch-
ing. There muat be aotive re-distribution of the tissue-elements.
These processes all indicate a slow preparation of the vagina for the

stretohing due to ocour at parturition. It 18 presumed that the
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jpdividual musocle fibres inorease in size and become re-distributed
to form & thinner layer.

All these changes are recognisable upon maoroscopic inspection.
the vagina of the non-pregnant ewe is small and compact and ordinarily
{¢ts lateral walls are in apposition. The labia of the vulva are firm
and the opéening between them ig a mere glit, while the whole of the

vaginal lumen is merely a potential gpace. The mucosa is smooth,
Poaterior to the external

During ocestrum

only slightly moist and is usually pale.
urethral opening it often hag a pinkish-brown colour.
the mucoed becomes hyperaemic and some clear mucus is present on its
surface, while there is a suggestion of increased turgidity of the

vulval labia,
For the greater part of the first month of gestation the picture

Probably this is the effeot of
By the end of the
This

resembles that of the oestral period.
the last "heat® period rather than of pregnancy.
first wonth the appearance is that of the anoestral period.
return to the less vascular "inactive" state probably accounts for the
slight drups during the second month in Figs. 1 & 3.

Not until the 110th day of gestation is it possible to observe

definite departures from this state. At this stage the vagina has

become loose and flabby, the labia of the wvulva are soft and are no
longer in olose apposition. From now on these changes bsgcome more

marked until at the approach of parturition the whole organ is soft

and flabby and the lumen is large and fairly patent. In its

anterior half a fair amount of white, cloudy and viscid muous is

present, while the muocosa is pale and smooth.

2. CERVIX.

As the weight of this organ was not recorded separately, it
is not possible to determine directly the changes in mass that may
ooour during the course of gestation, However, these may be
deduced from a study of the dimensions of the ocervix.

Length is oconsidered in Table 7 & Fig. S.
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. »e

1. ¢ HNonepreg. : 11. : 5.14 H H

3. ¢t 1lst Month : 13. : 5.233 ! - : -

3. : 2ng * ! 8., : 5.94 : ) S - (1)
4. : 3xd " H 8. ! 6.87 H XX : b 4

5. ¢ 4th # H 7. : 7.93 $ XX H

6. : 5th * t 5. 1 8.80 : XX - (1)

(1) .... Here significance st P » .05 1s just missed.

It 1a seen that there is a definite increase, which is dietributed
evenly over the entire period of pregnancy. By the second month
the increase has become significant and from now on during each month
spproximately equal amounts are added. This s indicated by the
straight line which this portion of the graph assumes.

The width (Table 8 & Fig.6) does not exhibit this same regular
growth. The peak in the first month 1s definitely significant.
This is followed by a drop in the second mdnth, the figure here being
slightly lower than that of group 1. From here onward there is an
inoreese in width, the increment for each sucoeeding group being
larger than that of the preceding one. By the fourth month the
width 1s again significantly larger than that of the non-pregnant group.

TABLE 8. WIDTH OF CERVIX.

: No. of 1.

i Eeeg. i
l. ¢ Km‘a‘-prﬁg. : 11. : 1.76 : H
3., ¢ 1lat Month @ 13, H 2.13 H X H X
3. ¢ 8na : 8. H l.68 H - : X
4, ¢ Jrda " H 8. F 3.92 : - $ -
6. ¢ Sth ¢ : 5. H 3.98 H Xx H X

In Table § & Fig. 7 are given details of the thickness of the
wall of the cervix. During the first three months of gestation
this dimension decreases until during the third month the lowest
level is reached. In the following two months there are definite
increases, that for the laat month being very large indeed. This
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part of the graph riges almost vertically. When comparcd with the
figure of the non-pregnent group all these variations are found to be
significant, and in the last column of the table, Group 3 only fails
to give a positive result: (note the flattening of the graph at this

p°1nt . )

TABLE 9. THICKNESS OF WALL OF CERVIX.
ggggng_%{ugggg. t No.0f : Mesn cervical: gip
Ho,: ass. : Eweg. @ .
l. ¢ VNon-preg. : 1ll. : «39 : :
d. ¢ lst Month : 12. : «35 H XX H XX
3. ¢ 2nd * : 8. .34 : X X H -
4. 1 3ra ¢ : 8. .28 H XX H XX
5. b 4th L : 7. ¢ .33 H XX : X X
6. ¢ 5th L H 5. 32 55 : XX : XX
DISCUSSION.

Before discuspsing these results 1% is necessary to consider some

details concerning the uterine seal, the development of which
appears to be closely associated with the changes in the wall of the
cervix. Only once (ewe No.44336 at 130 days) was anytaing
regembling a definite "plug® seen, hence the term "geal® 1g preferred,
ag 1t describes more accurately the sppearance and disiribution of
the mucoug secretion in the cervix. By the end of the first mcnth
cf pregnancy small accumulations of mucus may be detected in the
depressions between the cerviocal folds. This ig more noticeable in
the cranial portions of the organ. As the amount of mucus increases
it appears to "glue" together the adjacent surfaces of the folds, and
by the 45th day of pregnancyﬁ;this gsealing is complete and & smell
amount of free mucus is geen in the lumen of the cervix. , This tends
to collect in the more cranial portions of the organ, where the tissue
is less tense and where the folds are small. Gradually the quantity
of this cloudy, white, sticky mucus inocreages, and as this happens
the free mucus is no longer found only in the cranial portion, but
spreads in a caudal direction. At no stage of pregnancy was the mucus

seal found to protrude at the external uterine os.

Whereas the length of the cervix undergoes a steady increase,
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GREATER CURVATURES OF CORRUA.

W : lNo,of | Mean Length~Cm:

o, Class ‘ Pr Horn : @

1. : Non-Preg : 11 : 15.59 : : . 15.18 3 :

2, : 1st Month: t 12 | 19.12 : - - : 17.58 : - :

3, : 2nd " 8 38.06 : XX X X : 34,25 : XX XX

4, : 3dxd ' 8 : 62 , 67 : XX 3 XX : 50.17 - XX : XX ‘%"‘

5. : A4th . 7 74 .86 . XX x* : 54,57 : XX : Lt

6. : 5th " 5 k100,00 s XX s X X t 62,60 . XX %Ev

T

1) Significance at 1% level is just missed. hs
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the width displays a sharp peak, followed firstly by a drop and then
by 8 gradual increase. The first rise may be the result of
dilstation of the cervix caused by an inoreassed segretion of uucus
during oestrum. As this effect passes 0ff the organ returns to its
ocontracted, dicestral stete. Leter the effects of pregnancy bzing
about & steady incresse in the width of the cervix. This theory
receives support from the fact that in the first month of gestation
the thickness of the wall of the cervix ig greatly reduced - just
what would be eoxpected to result from stretching of the organ caused
by presgsure in its lumen. Ag the geal substance accumulates in
the cervix the stretching 1s intensified,/USSThg the third month
there is a further decrease in thickness. After mid-term there
ig active growth of the organ, with a consequent increase in all
its dimensions. The thickened wall loses its firmness and becomes
soft and slightly ocedematous. Thege changes are first detectable
at the 89th éay of pregnanoy. By this time the acoumulation of mucus
has increaped the size of the luwen, and the whole organ appears
enlarged, soft and spongy. At the 11l0th day these changes are more
noticeable and due to the stretohing &nd the accumulation of mucus
the folds are well separated. Nine days later the canal is still
more dilated and at thie stage it is an eagy wmatter to inssrt a probe
into the cervix. At the 130th day the lumen has a diameter of
0.5 cm. and at the 140th day this hag increased to 1.0 om. The
whole organ 1is extremely soft and spongy and it appears F=uSERy
oedematous. The tense cervix of the non-pregnant sheep has now

become markedly loose and elastic and is oapable of extreme dilatation.

3. BODY & CORNUA.

From & consideration of its curvatures an indication of the growth
in length of the uterus is obtained. In Table 10 & Fig.8 are to be
found details concerning the length of the greater curvatures of

both horns.x

X
Here and in ail similar cases in Group 1 the left horn has been classed

as the gravid one (pregnant O days) while the right horn is regarded
as being non-gravid at O days.
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LESSER CURVATURES OF CORNUA.

1.
2,
3.
4.
5.

TABLE 11.
m_\;p_ga_q,{_m. : No.of| Hean Lengtﬁ’-q-': Significance Tests.
Ho,: GClass ;. Ewes.t Freg.Horm. :  V,.Gr.l., : %,.,ireced.Gr,.

: NonszPreg. : 11 ¢ 11.59 : :

: 1st ¥onth 12 [ 13.96 : - : -
: 2nd * : 8 | 22,81 : XX : X X
: 3rd " 3 6 33.17 : XX s XX
: 4th " : 7. f 56,86 : X -
: 5th » : 5. | 43 .80 : XX XX

6.

L

Hean Length-Cw.:
Hon-preg.horn. :

Signific

VilaGrel, : Wo.Preced,Gr,

ce Tes:

LX)

LE)

LA J

11,18
135,63
22,50
32,83
$1.71
39,80
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In the pregnant horn there is a sgteady increase throughout
pIAgNancy. S8ignificance is reached in the second month. The
greater curvature of the nonepregnant horn also undergoss much
elongation, although its grarh always remains below that of the
gravid horn. For the first three months the general trend of the
two lines is very similar, althcugh from their gradual divergence it
is evident that the non~-pregnant horn grows at the slcwer rate. In
the last two months the latter curve flattens out consgiderably, naking
for much greater dissimilerity between the two curves. The
increxents for the last two monthe are such more significant in the
grevid horn than in the opposite one, (eee Table 10 - second colwms
of eignificance tests.)

Table 1l & Fig.? show that, regarding the lesgser curvatures,
there are no warked differenoces between the two horne. The two
graphs agsume similar courses with that of the non-gravid horn
always just below the other, The amount of divexrgence, evén at
its maximum (in the fourth month) is comparatively small, As is the
cage with the greater ourvatures, here again signifiocance is reached
early on in pregnancy 4.e¢. in the seoond month.

It appears that in both horns there is oonsiderable growth in
length. That there is uneven growth on the two sides of the utexrus
is evident from the different slopes of the curves in Figs.8 & 10
(drawn to the saume goale.) Here it is seen that in each horn the
greater curvature cutgrows the legser, this bveing particulerly
noticeable in the last two months. The larger size of the gravid
horn is due almost entirely to more extensive development of the
greater curvature.

A peculiar feature of both these graphs is the distinot flatten-
ing between the third and fourth months. Further,it will be noticed
that only in the case of the greater curvature of the pregnant horn
is Group 5 signifiocantly larger than Group 4,and even in thip
ingtance the level of significance is lower than that of the
imrediately preceding and following groups. An apparent explanation
for this anomalous bshaviour will suggest itself later when the
volumes of the foetal fluids are studied.
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TABLE 12, CIRCUMFERENCES OF CORNUA,

ce Tests, [ Mean Circumf.Cm: ) ificance 7T
ia.ggecgﬁ,ﬁrsr Hon-preg.horn, :  %,G : G Preced,Gr,

l. : Bon=-preg. [ 11 5.05 H : : 5.23 3 :

2, : lst ¥onth | 12 6,87 : - - : 5.73 : - -

3. :2md " | 8 F  18.75 : XX XX & 14.00 : X X: X X j’“‘
4, : 3rd " : 6 ||  31.08 XX : XX | 23,00 : XX : X X '
5., : 4th " S 7 37.57 : XX : X X : 22,00 : XX - Zg‘
6. : 5th " ; 5 45,40 : XX X X 3 23,00 : XX : - ]
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TABLE 13. WEIGHTS OF DRESSEDUTERUS, BHPTY UTERUS & UTERINE: WALL.

G Ewes.:No.of} Mean Welght G : Signiticonce TestehMesn Weight/! Signific Te 5LM8&:1 Weight/+. ¢ .
No : Class :Ewes:} Dreased Uterus : «,Gr.l; % ,.prec.Gr.:Bwpty Uterus: W.Gr,1: W.prec.Gr.:Uterine ¥all:%,Gr.1: W.Prec.Gr.
l. : Non-preg : 11 42,73 r : L 42,73 H - B 42,73 H : :
2., : }st ¥onth : 12 } 65,92 : - 3 - ;: 39,67 : - 3 - k ? : 2 : ? :
3 :2nd " : 8 | 519,75 : X X E’ 202,75 : XX X X : ? 2?0 ? : f
4, : 3rd " : 6 } 2128,67 : X X s XX " 740,17 : XX XX 'k 221.00 t XX ?
5. : 4th " : 7 b 3026,57 : X X: XX : 597,43 : XX X ' 248,00 t XX - gi
6. : 5th * : 5 | 5880,80 ;. X X: X X : 708,80 : XX - . 442,00 XX : XX :

-
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There 1o a fairly close resemblance between the graphs of the
oirocunferences (Fig.10) and those of the greater curvatures (Fig.B8)
Again the line for the non-gravid horn lies below the other and
diverges froa it, slowly up to the third mouth and then wore rapidly.
After the third month the ciroumference of the non-pregnant horn
does not inorease at all, whereas curing the same time the monthly
inorements of the gravid horn rewmain cefinitely significant (Table 13.)
Here too the pecullar flattening of the curve, referred to above, is
evident. In the pregnant horn it is of only slight degree, yet in
the other horn it is most marked.

DISCUSSION.

It is only to be expscted that with the advance of pregnancy

there will be an inorease in the sige of the uterine horns.
liare it is seen that durilag the first half of gestation both horns
inorease falrly steadily, with but a slight difference in favour of
the pregnant horm. Howsver, during the ssoond half of pregnancy
the horn in which the foetus lies completely outgrows the other, this
being noticeable in both ocurvatures (not merked in the lesser) as well
ap 1n/2?;oumferenoe. As a regult of the uneven distribution of the
increage, the enlargement of the horns is accompanied by a change
in shape. All these changes are well illustrated in the photographic
plates presented by Curson & Quinlan (1534) and Curson & Mare (1934.)

X X X X X x
aterus in welght ia considered in Table 13 &

Fig.11. By the end of pregnancy the "dressed" uterue has reached
the relatively enormous welght of approximately € Kg. The jraph
rises ¥y but 1little in the first month, more in the second (at this
stage the inorease dbecomes significant) and then assuwes an exceods-
ingly steep slope. Between the third and fourth montha there is a
dietinos flattening of the ourve. Later it will be geen that this
is caused in part by a deorease in the total volune of fostal fluld
and in part by a drop in placental welgzht.

The weight of the empty uterus is the sum of the weights of
the uterine wall and the placenta. Detalls of the latter are
presented in Table 14 A Fig.13. For the firat four months of
pregnancy the courge of the graph of the empty uterus is governed
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mainly by the weight of the placenta. Until the end of the second
month there ies a gradual rise and then in the ihird wonth there is

& sudden peéak, followed by a drop. lMeanwhile tue weight of the
uterine wall has inoreased steadily, but this has not been s&rfficient
to influence to any great extent the weight of the empty uierus.

In the last month there is a highly significant inorease in the
weight of the wall and as & result of this the graph of the empty
uterus rises again to the level of the third month, in spite of the
fact that at this stage the placental weight undergoes a further
(but insignificant) reduction.

TABLE 14. WEIGHT OF PLACERTA,
G; ' es. : No.of 1 Mean weighted giggig;gggce Tégsg,
. 2 Clase. 3 _Ewes. ¢ of Plescenta,: W.Gr.l1: W.Preced.Gr.
1 ! Non-unreg, ! 11 : Ril : H
3. ¢ 1lst Month : 13 H 4 H H
3. ¢ 2nd " : 8 : ? H H
4, ¢ 3rxa ® H 8 : 519 P XX ¢ 7
5. ¢ 4th " H ? : 349 H XX X
6. ¢ 5th " |3 S ¢ 307 H XX -

The increase in size of the uterus is not limited to ite horns,
but is also evigent in the bhogdy. When it is remembered that the body
is the portal through which the cornua communiocate with each other,
1t 1s not surprieing to find that in ite inoreese in length (Table 15
& Fig.13) this nortion of the uterus follows a course closely
regembling, and more or less intermediate between, those observed
in connection with the greater curvatures of the cornua. Here too
a vlight flattening of the ocurve in the fourth month of pregnancy,
is obgerved.

Frowm the fact that by the end of the second month of gestation
the hody is not yet x signifiocently longer than in the non-pregnant
group, it ims oconcluded that in this part of the uterus growth is

X
By how little significance is migsed 1s indicated by the fact that

Group 3 is significantly larger than Group 2, which is but slightly
lower than Group 1.
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TABLE 16. THICKNBSS OF UTERINE WALL.

%
Q
B

Aversge .33cm .olecm
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initiated later than in the horns. In this connection it is to be
observed that during the firet month there is no change from the
non-pregnant state, in fact the mean of Group 3 is slightly (but
not significantly) lower than that of Group 1.

TABLE 15, LENGTH OF BODY OF UTERUS.

[T . & No.of : liean length

: Eveg. i B304y 47
1. t Non-preg ¢ 11 ! 3.18 i :
a. t 18t ¥onth ¢ 13 1 2.07 H - : -
3. :2na ° {8 : 3.19 : - L 3 X
4. ! 3xd " : 8 t 5.50 $ XX H XX
5. $ 45h * : 7 : B6.71 H XX XX
6. : 5¢h 0 * : 3 t 8.70 H XX XX
T.

Just misses Bignificance at 5% level,

In ezoh of the thres portions of the uterus (the two horns &
the body) the thickness of the wall was measured. Detailas are
presented in Table 18. In the column headed "Total Groups" are
tabulated the means of all the weasurements recorded in each month,
while in the last line of the table are given the “Averages’ for all
the readings (throughout pregnancy) at esch point.

¥hen these data are analygzed, by mesns of Flsgber'e Z-test,
to show the effects of (a) stage of gestation (total groupe),

(3) position (in pregnant or non-pregnant horn or in body) and (o)
interaction between stage of gestation and position, a positive

result ig obtained in the first instance only. From thig 1t is
concluded that the effect of pregnancy is to cauee a reduction in

the thickness of the uterine wall, that this influence is exerted sxas
evenly over the whole wall, and that in their response to this

affeot all three parts behave identiocally.

The significance tests referred to in Table 18 are those
ooncerning ths "total groupe.* These indicate that as early as
the first month of gestation there is a asignificant reduction of the
thickness of the uterine wall, In each of the following three

months a further significant decresse occurs, so that, by the end of

Digitised by the University of Pretoria, Library Services, 2012



Faoing P. 0.

o
©°

&

Thickness wm Cmt
B

T T ¥ r
o i 2 3 4 5

Months of Gestation

FIG, 14, THICKNESS OF UTERINE WALL,

Number of Cofyledons
>
&

\
\/‘\ / '

o ] 2 3 4 5
Months of Gestalion

FIG, 185, NUMBER OF COTYLEIDNS,

Digitised by the University of Pretoria, Library Services, 2012



	Chapter 3 continued

	p042
	p043
	p044
	p045
	p045_i
	p046
	p047
	p048
	p048_i

	Chapter 4 

	p049_i
	p050
	p051
	p052
	p052_i
	p053
	p053_i
	p054
	p054_i
	p055
	p055_i
	p055_ii
	p056
	p056_i
	p056_ii
	p056_iii
	p057
	p057_i
	p058
	p058_i
	p059
	p059_i
	p060




