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Histological Studies on the Prepartum of the Bovine Umbilical
Vessels

Hiroichi SASAKI**, Iwao TSUMURA*, Saburo MINAMI*,
Yoshiharu NAGAHARA*** and Yasukazu SATO****

Histological observations were made on the umbilical blood vessels of 4 dairy cows
(Holstein-friesian) in the 8.0-- 9.5 months of pregnancy. Some strikingly identical findings
were observed in the histological structure of the umbilical blood vessels of spontaneous
dividing.

That is to say, the indistinct parts of the mixed layer of circular and longitudinal muscle
fibers at the intermediate coat showed an increase in width of the circular muscle layer
and indicated with the sporadic distribution of elastic fibers, moreover, the density of
nucleus of the smooth muscle fiber was low-pitched.

Such the parts of the tissue structure were observed near the umbilical ring on the
outside of an embryo. '

The difference in location of the organization of the tissue structure of the umbilical
blood vessels was confirmed as an important factor which exerts influence on the dividing
mechanisms of the umbilical blood vessels.
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Table 1. Cattle used for examination.
. . Month of Sex of Time of
Material ~ Species X
pregnant embryo collection
A Holstein- g o male Aug. 1975
riesian
B 2 8.0 unknown Sept. 1975
C 2 9.5 male May. 1975
D » 9.5 unknown Sept. 1975
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1 Classification of measurements on the
umbilical blood vessels
U: Umbilical-ring E: Embryo-side
P: Placental side

Fig.
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No. of nuclei of muscle fiber(A + B)

Density of nucleus=

Thickness of wall(A+ B)

Rate of occupation=

Mixed and circular muscle layer(a+b+c+d)

X100

Thickness of wall(a+b+c+d)

Fig. 2 Density of the nucleus of the smooth muscle fibers, and rate of occupation of mixed layer

of circular and longitudinal muscle fibers,

and circular muscle layer
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Table 2. Diameter of the umbilical blood vessels (mm)
; Placental side (cm)
Parts Er;bryo—
sidae 0—5 5—9 9—13 13—17 17— Average
Artery 6.26 7.42 8.65 8.48 9.06 7.30 8.18
Vein 5.80 6.63 6.81 6.81 7.43 " 6.65 6.87
Table 3. Width of lumen of the umbilical blood vessels (mm)
Embryo- Placental side (cm)
Parts mory
side 0—5 5—9 9—13 13—17 17— Average
Artery 0.44 1.06 2.26 2.32 2.14 1.41 1.84
Vein 0.11 0.66 0.97 1.25 1.03 0.83 0.95
Table 4. Thickness of wall of the umbilical blood vessels ()
Embryo- Placental side (cm)
Parts d Y
side 0—>5 5—9 9—13 13~17 17— Average
Artery 2237 2489 2511 2341 2758 2067 2503
Vein 2089 2081 2147 2211 2199 1581 2122

Table 5. Rate of occupation of mixed layer of circular and longitudinal muscle fibers.

Embryo- Placental side (cm)
Parts id
side 0—5 5—9 9—13 13—17 17— Average
Artery 37.9 35.6 18.1 12.3 39.3 46.8 27.0
Vein 45.5 40.0 22.8 8.9 31.2 46.8 274
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Table 6. Rate of occupation of circular muscle layer.

Embryo- Placental side (cm)
Parts d

siae 0—5 5—9 9—13 13—17 17— Average
Artery 26.2 26.3 35.6 50.3 42.2 29.4 38.3
Vein 24.6 28.6 4.1 55.9 35.1 24.6 35.8

Table 7. Density of smooth-muscle nuclei of the umbilical blood vessels.
P Embryo- Placental side (cm)

arts id

side 0—5 5—9 913 13—17 17— Average
Artery 91.9 101.8 82.8 82.3 88.5 103.1 90.0
Vein 97.9 92.8 81.3 73.9 91.7 99.2 88.5
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Fig. 3. Mixed layer of circular and longitudinal
muscle fibers.

Fig. 4. Indistinct parts of mixed layer of Circular and
longitudinal muscle fibers.
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Fig.5. Distribution of elastic fibers on the circular

muscle layer.

Fig. 6., Roughish elastic fibers on the circular muscle

layer.



