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Observation of the Histological Structure of the Yak(Bos grunniens)

Uterus during Estrus Cycle

DUAN Yong-xia, CUI Yan® , YU Si-jiu, YANG Bo
(College o f Veterinary Medicine . Gansu Agricultural University , Lanzhou 730070, China)

Abstract: Histological and morphometric methods were used to study the changes of histology
and morphology of yak's uterus during estrus cycle. The results showed that the wall of yak's
uterus was composed of mucous membrane (endometrium), tunica muscularis(myometrium) and
tunica adventitia ( perimetrium). The endometrial surface and glandular epithelium were simple
columnar epithelium at follicular phase and increased obviously at luteal phase which were
pseudostratified columnar epithelium. The endometrial surface epithelium consisted of secretory
cells and a few lymphocytes. The secretory cells included light and dark cells. In general, the cy-
toplasm of the light cells was lighter than that of dark cells, and has a large and columnar shape.
The dark one has a laterally compressed and slim shape. The component of the glandular epitheli-
um was similar to that of the surface epithelium. There were abundance of PAS-positive granules
in the endometrial surface epithelium, glandular epithelium and stroma were observed with PAS
reaction during the luteal phase more than that of the follicular phase. The invaginated(telesco-
ping)gland, enlarged gland and accumulated lymphocytes were occasionally found in the lamina
propria during the follicular phase, but during the luteal phase only the telescoping gland was ob-
served in the lamina propria. Furthermore, the thickness of endometrium and myometrium in-

creased significantly at luteal phase, than that of the follicular phase(P<C0.01). The mean gland
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duct diameter, area, perimeter, total glandular area and perimeter of the endometrial glands were

significantly higher at the luteal phases than that at the follicular phase(P<C0. 01), but there was

no significant change in the number of gland ducts(P>0. 05). Therefore, there was a regular

change in the histological structure of the yak's uterus during the estrus cycle.
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AL BRI - HE 1000 5B, GBI 310 1 i PAS 1000 X ;C. F B A HE 40X IR &l . a. 32 B IK PAS 400X b,
2R PAS 400X sc. i B IR HE 400X ;d. # 3K J# 45 HE 100X 5D, BAERM B 40 HE 400 X E. kM % Iz HE
1000 % s F. # MBI L1 PAS 10005 5 DC. 1ML LC. 552010 EP. SHBE 1 s L. 47 )2 5 SG. 1 J2 B s DG. 2 i
G TM. UZ: & MBS s A I EL 20 A s A R 5 v . PAS S PR UKL 5 o . 34 1) Ik B2 40

A. Superficial epithelium at follicular phase HE 1 000 X ;B. Superficial epithelium at follicular phase PAS 1 000 X ;C. Endo-
metriuum HE 40X ;Inset:a. Shallow gland PAS 400X ;b. Deep gland PAS 400X ;c. Telescoping gland HE 400 X ;d. En-
larged gland HE 100X ;D. Accumulated lymphocytes HE 400X ; E. Superficial epithellium at luteal phase HE 1 000X ; F.
Superficial epithellium at luteal phase PAS 1 000 X ;DC. Dark cell; LC. Light cell; EP. Mucous epithelium; LP. Lamina pro-
pria; SG. Shallow gland; DG. Deep gland; TM: Tunica muscularis; §. Protrusion;/\. Lmphocyte; A. Basement membrane;
v . Positive granules in PAS reaction; %. Accumulated Imphocytes
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Fig. 1 The histological structure of the yak's(Bos grunniens ) uterus during the estrus cycle
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Table 1 The thickness of each layer of uterine wall in yak during the estrus cycle pm

PRy Follicular phase

AN Luteal phase

Tt

i il Range

Tt i [l Range

2494.3+767.1
1 565.54639.3

F B N R Caruncle
T B N BLIA] X Intercarunclar area
FE W2 Myometrium 1459.6+733.8

1075.1~4 475.3
565.6~4 043.0
547.7~4 538.4

3 150.0+£557.2 2 423.7~4 838.7
2371.0+£1052. 4 815.9~5 752.7
3088.1+1553.4 836.2~7 769.9
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Fig.2 The height of superficial and glandular epithelium
in yak’s endometrium during the estrus cycle
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Table 2 Morphometric characters of endometrial glands in yak during the estrus cycle

PR Follicular phase

WA Luteal phase

Z¥ Parameter 1y ‘B Position

xts JuE Range xts Ju [ Range
R 1 A%/ um #JZ Shallow 23.8%6.6 11.1~51.7 37.47+9.1 19.5~62.1
Mean gland duct diameter WRJZ Deep 17.6+6.0 8.2~45.1 26.1+5.7 16.5~50. 8
PSR/ (D e mm ?) )2 Shallow 36.9+E17.7 6.9~103.5 33.5+12.8 6.9~82.8
No. of gland ducts W)Z Deep 104, 4432, 4 34.5~213.8 109. 8+41.2 41.4~262.1
#i/j\ﬂﬁl%ﬁxpﬂjﬁﬂl/ymz & JZ Shallow 478.8+291.4 83.2~2 023.6 1132.0+£572.9 260.9~3 911. 5
Mean gland duct area WRJZ Deep 257.7+207. 4 35.0~1 518.3 573.94307.9 180. 3~2 202.5
BA IR S TR K‘/ym ¥ JZ Shallow 89.14+26.5 37.9~203.9 134.6434.6 68.9~297.9
Mean gland duct perimeter w)Z Deep 63.3+22.9 24.7~165.6 97.6+26. 2 55.7~237.5
JRAE MR (u’ - mm?)  ¥J2 Shallow 16 958.8-57 886.1 5 620.1~45 152.5 40 059.6--15 488.1 12 507. 7~76 818.6
Total glandular area WRJZ Deep 25 695.7+15619.9 7 661.1~68 489.9 62 967.5+20 096.9 25 509. 6~101 269. 8
BrAE B/ pm )2 Shallow 3 209.3+1 293.6 972.4~7 523.5 4760.4+1520.6 1 887.5~10 165.5
Total glandular perimeter W)Z Deep 6 311.8+1 963. 4 2 796.9~11 146. 3 10 704.242 900.9 5 609.7~17 343.9
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