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Téble 1. Incidence of

in the various luleal phase

a cenlral cavity

in the-corpdra Tutea (CL)

sizel N Cyclic CL

of cavity

CL

{mm) Deﬁeloping Full developed: Regression “in pregnancy
0 110 (57.9%) 248 (66.3%) 56 (88.9%) 75 (94.9%)
1= 9 51 (26.8%) 85 (22.7%) 6  (9.5%) 3 (3.8%)
10 = 19 25 (13.2%) 34 (9.1%) 1 (1:6%) 1 (1.8%)
> 20 4 (2.1%) 7 (1.9%) 0. 0
63 (100%) 79 (100%)°

Total ~ 190 (100%)

374 (100%)

1 size of cavity (mm) =

Vlongest x widest point

6
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L 4 Z T -2 ox 227 2w E- E (Toble 2),
Uik A CE\REEZ s, BEFELCX T T T

W B EE - £ BT a’? 1 (midoycle Sollicle)

e / , e 2 . A
Kiﬂl\ﬂﬁ"‘i\*a‘amﬁﬁ‘ 2RRE L = % & ik

B 228888 (4 2 I\Om)*m L2, E
B¥so.4 % (2758 ), EILEA93.7 % ( 183/
307), GBATEAGO L% (4/51) | HEEA 596 %
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Table 2. The size of CL Cém)* with and without a central cavity

Size ¥ | Cyclic CL CL

of cavity = - Developing.' Full developed Rééressioh in pregnancy
Cmm) {n = 180) (n = 374) . (n = 63) (n = 79)
0 1.8 = 0.438 2.5 £+ 0.24¢ 1.7 £ 0.41 2.6 £.0.35
(n = 110) {n = 248) {(n = 56) (n = 75)
i - 9 2.0 £ 0.45b . 2.5 + 0,27° 1.8 + 0.32 2.8 £ 0.36
(n = 51) {n = 85) (n = 6) - {n = 3)
10 - 19 2.3 = 0.35C 2.7 + 0.25E 1.9 2.9
(n = 25) (n = 34) (n = 1) ~ (n = 12
> 20 2.9 + 0.39d 3.2 % 0.45h
‘ (n = 4) (n = 7)
CL = Corpus luteum

* Size of cavity (mm) and size of CL (cm) = Jlongest x widest point
a-d, b~d, c-d, e-h, f-h, g-h; P < 0.01, e-g; P < 0.05
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Table 3.

Incidence of follicles in various luteal phasees

Cyclic CL

Developing Fully developed Regression CL in pregnancy
_ (n = 317) 51) = 47)

Size of CL™Follicle with with  without without without

cavity (mm) ‘

0 ' 62 186 14 10 18
1-9 39 76 4 0 0
10 - 19 22 29 2 0 1
> 20 4 6 0 0 0
Total 127 297 20 10 19

- (93.7%) (6.3%) (19.6%) (59.6%) (40.4%)

Follicle 2> 1.0 cm

(80.4%)

CL. = Corpus luteum

21



- Table 4. Appearahce of cavity in the CL

‘Maximim size

of cavity (mm) No.

Appearance rate (%)

1-6

CL with 7-9
cavity 10=-14
15-19

220

R R R B

37.2.

30.8
(27 -mm)

24,4
(210 mm)

CL without
cavity 49

62.8

Total 78

100:0

CL = Corpus luteum

22 —
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Fig.2. Ultrasound image of an ovary with corpus luteum
on Day 10 after estrus. Corpus luteum is shown
with a central cavity (nonechogenic area), 10 mm
in size.

Ov-0Ovary; CL-Corpus luteum; C-Cavity



size of the cavity

mm |

7T~ 9mm = ~€¢==
10 - 14 mm —O——
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16 21 day

day after artificial insemination

Fig. 3. Changes in the size of cavity in the corpus luteum
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Fig. 4

: Type I luteal cell. HE-staining, x 630.

Type I luteal cells have round, centrally located vesicular nuclei
with one or more prominent nucleoli. They are approximately half

the size of Type II cells.

: Type II lutel cell. HE-staining, x 630.

Type II luteal cells have large, round, vesicular, centrally
Jocated nuclei, distinct nuclear membranes, and one or more
prominent nucleoli. The cells are plump, rounded and have lightly

staining cytoplasm.

: Type IIT luteal cell. HE-staining, x 630.

Both the cell wall and nuclear membranes are shrunken. The nucleus

is coarsely granular and has an irregular outline.

: Type IV Tuteal cell. HE-staining. x 630.

Type IV Tuteal cells are rapidly identifiable by intense and
diffuse staining of their cytoplasm, stellate apearance and their
hyperchomatic nuclei.

Type V luteal cell. HE-staining. x 630.
Type V Tuteal cells are the smallest luteal cells and possess
small, dense nuclei typical of pycnotic cells.
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Table 5. Luteal tissue in fully developed CL with and without cav;ty

Full developed Diameter of Luteal tissue
o cL © cavity ¢(mm) n in CL (%)*
1 - 9 5 60. 10.11

With cavity 10 - 19 5 56 . 10.09
> 20 5 60 7.79
4.86

" Without cavity / 10 62.

K 100% ='Luteal tissue + cornnective tissue + blood vessels

'CL = Corpus luteum

3{1



Table 6.Classification of luteal cell types in fully developed CL with and without cavity

Fully developed Size of : Luteal cell types(%)*
CL cavity{mm) n I 1I IIT v
1- 9 5 37.5°+ 6.69 46.6°+6.37 9.8 + 5.24 5.5 + 3.52 0.6 + 0.91 ‘
(@
b . -
With cavity 10 - 19 5 28.9 + 5.64 52.7 110.42 12.6 + 5.06 5.1 + 3.86 0.7 0.85 .
> 20 5 35.30i-_ 9.82 45.3fi 6.36 11.1 + 7.-',?.9 6.4 + 5.13 1.9 1.15
Without cavity 0 10 23.5di 4,56 58.5gi 5.00 14.6 + 3.97 6.1 + 3.27 2.3 2.63

*¥100% = luteal cells + connective tissues + blecd vessels

a-b, ¢-d, e-g, f-g; p < 0.05

, a=d; p <0.01

(t-test)
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Ta-ble 7 - Progesterone -¢concentration:in - fully developed CL tissues:
with and without cavity {(Mean %z S5D)

Fully developed - Size o0f . : . Progesterone
CL =~ © cavity (mm) n in CL ( ng/g)
1 - 9 16 - 46.1 % 20.17 @
With cavity - 10 - 19 20 65.1 + 24.50°P
> 20 6 50.9 + 38,75
Without cavity 0 10 '97.9 + 54,429

a-b, a~d, b-d : P «0.01, c-d: P <0.05

a-c, b~c : noet significant; CL = Corpus luteum
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Table 8. Progesterone concentration in bloed on Day 10 after
artificial insemination :

Maximum size Mean progesterone

of cavity (mm) . No. - (ng/ml) -~ Mean * 8D
1-6 5 3.36
_ . 7-9 5 3.06 -

CL with 10=14 5 2.60 3.01 £ 0,972
cavity ; 15-19 7 3.10

>2.0 7 2.94
CL without .
cavity \ 39b 3.12 3.12 + 0.988

4. There was no significant difference.

CL = Corpus lutéeum
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Fig. 5.

progesterone 11{-hydroxyprogesterone-hemisuccinate-
T bovine serum albumin

Shematic structures of progesterone and 11d@hydroxyprogesterone—hemlsucc1nate—
‘bovine serum albumin S - e : - - -

b —



Table | 9 . The cross reaction of antiserum to llx—-hydroxyprogesterone-hemisuccinate-
bovine serum albmin with various stercids detérmined by enzyme immunoassay

and radioimmunoassay

Cross reaction(%)

Steroids
Enzyme immunoassay Radioimmunoassay

Progesferone ' ' . 100 . iOO
Pregnenolone . 21.63 | 19.52
Sd—pregﬁanedione 12.77 : 10.35
ll-deoxycorticosterone ‘ ©10.39 7 : 10.11
20¢l-hydroxyprogesterone . - 3.12 | i , ‘ 4.50
17¢-hydoxyprogesterone _ ' 2.00 ' \ ‘ . 1.56
Androstenedione ‘ ' 0.56 : ‘ g 0.53

. Others . o 0.53 - | '0.53

Nakao (1980)
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Table 10. Absorbtion test with progesterone, pregnénolone and 17A-hydroxy-
progesterone for the anti-1ld{~hydroxyprogesterone-hemisuccinate-
bovine serum albumin-rabbit serum

progesterone pregnenoclone 17{~hydroxy

progesterone

progesterone +

pregnenclone -

I+

174-hydroxy-
progesterone

- -
+ +
+ ++

* grade of immunoreactivity; -

completely absorbed
almost absorbed
slightly affected
not influenced



Fig. 6

Four serial sectiones stained with

a: anti-1l{~hydroxyprogesterone-hemisuccinate=bovine serum
albumin-rabbit serum (anti-P),.

b: anti-P preincubated with 17/{-~hydroxyprogesterone,

c: anti-P preincubated with pregnenolone,

d: anti-P preincubated with progesterone, respectively.

- Small and large arrows indicate same cells, respectively.

Fixed with 4% paraformaldehyde. Cryostat section. x-950.
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Fig. 7

Luteal cells immunoreactive with anti-11d-hydroxyprogesterone-
hemisuccinate—-bovine serum albumin-rabbit serum (anti-P) in the fully
developed corpus luteum.

Both large (large arrow in b) and small (small arrow in b) luteal

cells stained positively for anti-P in immunohistochemistry (a, b).

Some of large luteal cells showed slender cytoplasmic processes {c). .

Fixed with 47 paraformaldehyde. Cryostat section.
a x 310, b x 660, ¢ x 1180.
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Fig. 8
Section of fully developed corpus YTuteum showing large Tuteal cells
containing immuno_reac'ti:ve cells show various shapes and some cells
elongated cytoplasm (arrow in b).
Fixed with 4% paraformaldehyde. Parafin sectio.
a x 310, b x 950
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Table 12. Reappearance of cavity® in the corpus luteum

Observation

Cow no. 1st 2nd ard

477 - -

139 - -
Observed 16 o+ -
2 times 24 + -

289 + +

140 + ok -

204 ++++ -

193 - - -
o 488 - - -
Observed 321 - ++++ -
Jd times : 108 4 e -

397 +++ - -

— (ol —

* Maximum size of cavity in CL (mm):
0 (=), 1-6 (&), 7-9 (+), 10=-14 (++), 15=-19 (+++), 220 (++++).



Table 11. . The-period that cow
-insemination ‘

s refurned to estrus aftér

artificial

Return to Estrus .

within day 30 more than day 30 Total
- No. 8 (66.7%) 4 (33.3%)4 i2
CL with . : ) - .
cavity mean days 22.0 - 42.5 2g.8b
No. 14 (66.7%) 7 (33.3%)4 21
CL. without : . : ‘ _ : ‘
cavity mean days 21.1 39.3 26.8b

a,b There was

no significant difference.
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Table 13. Pregnancy rate of cows with and without cavity

Maximum size No. of

of cavity (mm) No. pregnancy Pregnancy rate (%)
1-6 5 2
7-9 5 3 _
CL with 10-14 5 4 58.62
cavity 15-19% 7 5 5_7.1a
220 7 3 (215 mm)
CL without
cavity 49 : 28 57.18

Total 78 45 ' 57.7

a: There was no significant difference.



Fig. 10. Ultrasound images of CL with cavity from its appearance
to disappearance. Day 5: Cavity was seen at the center as an echo-
free space. It was difficult fo distinguish between CL and other
ovarian tissues. Day 10: Cavity reached its maximum sﬁze,:;vr"

"7, CL was clearly distinguishable from other ovarian tissues.
Day 16: Cavity started to .decrease in size. Day 21, 24, 30, 36:
The cavity size decreased gradually. Fetus was seen in the uterus

on Day 30. Day 48: Cavity disappeared.
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Study on Cystic Corpus Luteum in Cattle
Kiyoshi OKUDA

SUMMARY
" Although results of many studies suggest that cystic corpora lutea may
be a cduse of infertility in cattle, refatively little specific information
¢concerning these structures is available. The aim of this work is to re-
veal whether or not there is a relationship between the influence of the
cavity in corpus luteum on luteal function and infertility in cattle.

Seven hundred six bovine corpora lutea in various stages from a
slaughterhouse were examined morphologically and endocrinologically. The
immunohistochemical technique was adopted to investigate the ability of
producing progesterone and oxytocin by luteal cells in corpis luteum with
and without a central cavity. In addition an ultrasonic scanner was used
for sequential in vivo monitoring of a central cavity in the corpus
luteum to study directly the influence of the cystic corpus luteum on sex- '
ual cycle and pregnancy rate in cattle. Results obtained here are summa-

rized as follows.

I. Morphological and Endocrinological Observation of Cystic Corpus Luteum
(1) In materials from the slaughterhouse, the central cavity was fbund in
42.1% (80/190) of developing corpora lutea, 33.7%2 (126/374) of fully devel-
oped corpora lutea, and 11.1% (7/63) of corpora lutea in regression,  show-
ing that nearly half of cofpora lutea have a cavity immediately after
ovulation, By ultrasonic observation these cavities were largest at Day 10
after ovulation and most of them disappeared gradually approaching the next
estrous cycle. Four corpora lutea of pregnancy with a central cavity were

found, One of them had a sjze of 19 mm.
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(2) Ovaries with corpora lutea formed a central cavity in the developing
ph&sé. They sbowed significant]y more midcycle follicles but there was no
sighi%icantvdif%erénce bétween the ovaries with fully developed corpora
lutea withla central cavity and those without a central cavity. It is sug-
gested that ﬁidcyc1e follicles appear physiologically and that there is no
fé]ationship between the.cavity appearance and infertility.
(3) Lhteé1‘ce]15 were classified morphologically into five types (Type I-
V), and the proportion of each 1utéa1 cell type was examined in fully deve-
| loped corpora lutea with and without a central cavity. The proportion of
luteal cell Type I was higher in corpora lutea with a central cavity than
without a.cavity, but a reverse proportion in luteal cell Type II. However,
there was no significant difference in the proportions of luteal cells
addéd Type I and Type II‘between the fully deve1op¢d corpora Jutea with and
without a central cavity, Therefore, there is no difference between luteal
functfons.of both groups.
(4) In fully developed corpora lutea, the concentration of progesterone
in the Tuteal tissue was significantly lower in corpora lutea with a cen~
tral cavity than those without a central cavity suggesting that corpora
Tutea with a central cavity pfoduce less progesterone than those without
a cavity. Bﬁt at Déy 10 after artificial insemination, there was no sig-
nificant difference between the serum concentration of progesterone from
tﬁe cows having a corpus luteum with and without a central caviﬁy. This
shows that there is no marked difference in progesterone-secreting function

between corpora lutea with and without a central cavity.

II. Immunohistochemical Studies on Progesterone-and Oxytocin-immunoreactive

Cells in the Cystic Corpus Luteum
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(1) For tﬁe examination of the specificity of anti-11y~hydroxyprogesterone-
hemisuccfnate—bovine sérum albumin-rabbit serum (anti-P) at the immuno-
histochemical 1eve]. the absorption test was:performed with progesterone,
pregnenolene and 1Z£—hydroxypfogesterone. It was found that fhekimmuho—
staining property was almost completely abolished by progesterone, slightly
affected by pregnenolone and hardly influenced by 17{-hydroxyprogesterone.
It is suggested that luteal ce]1$ producing progesterone could be revealed
by this method.

(2) Both large and small luteal cells stained positively for énti—P in
immunohjstbchemistry. suggesting that both cells showed slender cytoplas-
mic processes suggesting paracrine mode of secretion.

(3) In the fully developed corpora lutea with and without a central cavity,
all the luteal cells reacted posit%ve]y for anti-P and the large énd smail
luteal ce11s stéined positively for anti-cxytocin. These results indicate
that the appearance of a central cavity does not influence the production
of progestins and oxytocin by luteal cé]]s.

(4) Using serial sections it was found that the same luteal cells reacted
both for anti-P and anti-oxytocin. It is suggested that the luteal cells

may produce both progestins and oxytocin.

III. Influence of the Cystic Corpus Luteum on Sexual Cycle and Pregnancy
Rate

(1) When using the ultrasonic scanner, 12 cows that returned to estrus once

or twice were re-examined for appearance of the cavity in corpus luteum.

The central cavities were observed in only 2 of 12 cows during two continu-

ous cycles and no cavity was observed in no cows during three continuous

cycles, This result shows clearly that the central cavity in corpus Tuteum
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appears temporarily and cannot cause "repeat breeding".

(2) The number of days that cows returned to estrus after artificial
insemination was not significantiy different between two groups of cows
with and without a central cavity in corpus luteum. Thirty-three persent
of both groups of cows returned to estrus at Day 30 after artificial
insemination. These results indicate that there may not be a relationship
between a cystic corpus luteum and the early embryonic death.

(3) There was no significant difference in pregnancy rate between the two
groups of cows with and without a central cavity. Cows with a large
central cavity of more than 15mm in size and cows without a central cavity

in corpus luteum showed 58.67 and 57.17 pregnancy rate, respectively.

These results show clearly that even cows with a large central cavity in

corpus luteum can concept and maintain the pregnancy.
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