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Structures of Male Reproductive Organs: A Comparison
between Tibetan Sheep and Small-tail Han Sheep
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Abstract: [Objectives] In order to explore the organizational structure characteristics of reproductive organs
in mammals adapting to the plateau environment, we compared the structures of male reproductive organs
between Tibetan Sheep (Ovis aries) and Small-tail Han Sheep. [M ethods] The testis, epididymis, and vas
deferens of adult Tibetan Sheep and Small-tail Han Sheep were collected respectively. The differences in
structures of reproductive organs were compared by gross anatomy, paraffin section, and conventional H.E
staining. All the data were analyzed by T-test. [Results] The results indicated that the cilia in the lumen of

caput epididymis and corpus epididymis were longer, on the contrary, the cilia in the lumen of cauda
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epididymis were shorter and displayed a clear brush border structure in Tibetan sheep (Fig. 2). There were

more smooth muscle cells in the vas deferens, the lamina propria, and the mucosal layer closely adhered, and

more obvious irregular folds in Tibetan Sheep (Fig. 3). The cross-sectional diameter, area, and epithelium

thickness of seminiferous tubules in Tibetan Sheep were significantly lower than in Small-tail Han Sheep (P <

0.05) (Table 1); meanwhile the diameter and area of spermatogonia and primary spermatocytes, and the

number of Sertoli cells were also significantly reduced in Tibetan Sheep than in Small-tail Han Sheep (P <

0.05) (Table 1). The inner diameter, outer diameter, and cilia length of the caput epididymis, corpus

epididymis, cauda epididymis were significantly reduced in Tibetan Sheep (P < 0.05) (Table 2); the thickness

of the columnar epithelium of the epididymis was significantly increased (P < 0.05) (Table 2), whereas the

diameter of the vas deferens lumen and the thickness of smooth muscle were significantly decreased (P < 0.05)

(Table 3). [Conclusion] The study suggests that the structures of reproductive organs have undergone certain

adaptive changes during the long-term adaptation process of Tibetan sheep to high altitude and low oxygen

environment, which may be related to the maintenance of normal reproductive performance in the plateau

environment.
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Fig. 1 Testicular sections of Tibetan Sheep and Small-tail Han Sheep
a~c. AR FEAML, a.200%, bHlc 400 x; d~f NEFEFENMAM, d.200 %, e M f 400 x,
a - c. Tibetan Sheep testicular tissue, a. 200 x, b and c. 400 x; d - f. Small-tail Han Sheep testicular tissue, d. 200 x, e and f. 400 x.
BC. B4UME; BM. :f5E; MC. WIFEAIM; PS. WIZORS REAIAY; S. ASJR4UM; Sc. 3 Fr4uMd; Sp. KT 4IM; ST. B4REE: SZ. KT

BC. Blood capillary; BM. Basement membrane; MC. Myoid cells; PS. Primary spermatocytes; S. Spermatogonia; Sc. Sertoli cells; Sp. Spermtid

cells; ST. Seminiferous tubules; SZ. Spermatozoa
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Tablel Comparison of histological parametersof testicular seminiferoustubules
between Tibetan Sheep and Small-tail Han Sheep

W58 244 Parameters Ji 402~ Tibetan Sheep /N FE2E Small-tail Han Sheep

{41k % B 4% Seminiferous tubule diameter (jm) 95.60 = 8.33" 116.50 + 9.86"
AEKS bR JERE Seminiferous epithelium thickness (wm) 32.01 +4.55° 40.51 £491°

A% JFL 41l B /% Spermatogonia diameter (um) 5.18 +0.66" 8.45+1.07°
VI RE BEAN ML B 4% Primary spermatocyte diameter (um) 6.88 +0.64° 7.96+1.10°

F T4l EL 4% Spermtid cell diameter (um) 3.50 +10.74 4.50 +10.54

H RPN EL 4% Sertoli cell diameter (um) 6.09 +1.10° 749 +1.52°
240K A R D) A Cross-sectional area of seminiferous tubules (um?) 9026.46 + 1 560.16" 13727.71 £2 269.27°
F R AX Spermatogonia area (um?) 38.81+19.32° 31.62+7.74°
IR B AL HI AR Primary spermatocyte area (um?) 5423 + 8.23° 58.16 + 6.99°
T 4RI A Spermtid cell diameter area (um?) 21.10 £ 4.55 22.18 +5.60
SRR %L Number of Sertoli cells (4™) 16.80 +2.40° 22.40 + 3.60°

FHBIE 6 4, GADBIEIN 4 RAELEY S, FRUIATER— R EHLER 5 A FEF AT, A Image Pro plus 6.0
B, IR 4 A0 RPBIEBFIIE = bz, R EdERAR AR TR R E R B (P<0.05).

There were 6 testes in each group, 4 discontinuous sections were selected for each testicle, 5 different visual fields were randomly selected
for each section under the same multiple for photographing, measured with Image Pro Plus 6.0 software, and 4 groups of data were measured for

each visual field. Shown as Mean + SD, Different letters on the same line of data indicate significant differences (P < 0.05).
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Fig. 2 Epididymis sections of Tibetan Sheep and Small-tail Han Sheep

a~c. JEAVEISRAR (400 ); d~f NEIEFEMBAL (400 0; afld Mk bAle M o filf MR,

a - c. Tibetan Sheep epididymis tissue (400 x); d - f. Small-tail Han Sheep epididymis tissue (400 x); a and d. Caput epididymis; b and e. Corpus
epididymis; ¢ and f. Cauda epididymis.

BC. JE4ffl; CA. £1%; MC. E4fl; PC. BN SZ. K57 TED. SHRMHE: V. IE

BC. Basal cells; CA. Cilia; MC. Main cells; PC. Peritubular myoid cells; SZ. Spermatozoa; TED. Testicular efferent duct; V. Vessels
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Table2 Comparison of histological parameters of epididymis between Tibetan Sheep and Small-tail Han Sheep

AL Location W5 F5 b7 Parameters 452 Tibetan Sheep /N FEZ: Small-tail Han Sheep
(SE-DY & I 942 Tnternal diameter of lumen 106.69 = 25.28" 140.57 = 19.93°
Caput epididymis (um) & 4% External diameter of lumen 211.09 +22.31° 80.65 + 34.29°

FEIR | B JEE B Thickness of columnar epithelium cells 57.24 + 14.89° 76.23 +9.31°
2FEKJ¥ Cilia length 4,64+ 0.66" 926+ 1.51°
IE S & 5 4% Internal diameter of lumen 107.07 +9.74* 149.04 +25.40°
Corpus epididymis (um) I 4#MZ External diameter of lumen 182.60 + 13.26* 251.13 +35.45°
FEbR b B JEFE Thickness of columnar epithelium cells 41.41+3.18 51.84 £ 6.70°
&K ¥ Cilia length 3.62+0.68" 5.12 £0.79°
S E & 55 4% Internal diameter of lumen 224.91 + 41.90° 418.86 + 44.56
Cauda epididymis (i) & 4% External diameter of lumen 267.26 +28.19° 452.97 +103.17°
IR _E B2 JE E Thickness of columnar epithelium cells 22.06 +3.83" 15.64 + 5.64°
#FEKJF Cilia length 3.44 +0.74° 4.81+0.67°

FEAH M4 6 A, B SEEALEIR 4 FRAES Y v, BV E R — R ECF NG 5 A R BETH 8, H Image Pro plus
6.0 FAFIE, AL 4 HEE . ROBEREATHE £ bREE, FATEdEERAR TR R ZRBE (P<0.05),

There were 6 epididymides in each group, 4 discontinuous sections were selected from each epididymis, 5 different visual fields were
randomly selected for each section under the same multiple for photography, measured with Image Pro Plus 6.0 software, and 4 groups of data

were measured for each visual field. Shown as Mean + SD, Different letters on the same line of data indicate significant differences (P < 0.05).
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Fig. 3 Vasdeferens sections of Tibetan Sheep and Small-tail Han Sheep

a~c. JEAREHRSEAR (400 ); d~f. NEIEFEHREELL (400 0.

a - c. Tibetan Sheep vas deferens tissue (400 x); d - f. Small-tail Han Sheep vas deferens tissue (400 x).

BC. JE4Hf; F. 4% MC. L4l MV. B&hE; PC. ERNFEAIE; PCE. EZHER LK Sz ¥y T™™. U=

BC. Basal cells; F. Folds; MC. Main cells; MV. Microvilli; PC. Peritubular myoid cells; PCE. Pseudostratified columnar epithelium; SZ.

Spermatozoa; TM. Tunica muscularis
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Table3 Comparison of histological parameter s of vas deferens between Tibetan Sheep and Small-tail Han Sheep

W52 FE kR Parameters

452 Tibetan Sheep

/N FE2F Small-tail Han Sheep

I WLERE Smooth muscle thickness (jm)

& BA% Lumen diameter (um)

208.78 £27.23%
203.18 £20.20"

345.70 + 20.63°
45541 +8.24°

REHAAS E A 6 A, RN IEIN 4 IRAESVI R, BRI R IR — 55T BEALE IR 5 DA FEF AT, A Image Pro plus
6.0 FATFNIE, SN 4 HEGE. RPEEREAPHE £ blEE, AT RRAR TR R ZREE (P<0.05),

There were 6 vas deferens in each group, 4 discontinuous sections were selected for each vas deferens, 5 different visual fields were

randomly selected for each section under the same multiple for photographing, measured with Image Pro Plus 6.0 software, and 4 groups of data

were measured for each visual field. Shown as Mean + SD, Different letters on the same line of data indicate significant differences (P < 0.05).
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