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Abstract: The study aimed to compare the differences in testicular histomorphology and oxidative
stress level between fat and lean broilers. The fat and lean breeder roosters from the 24th generation of
the Northeast Agricultural University broiler lines divergently selected for abdominal fat content at 27
and 36 weeks of ages were used as experimental materials. The seminiferous epithelium structure of
the seminiferous tubules of testicular tissue was observed by HE staining of paraffin section. Testicular
spermatogenic function was assessed based on the area of the seminiferous tubules, thickness of the
seminiferous epithelium and Johnsen score. The amount of oxidative stress product malondialdehyde
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(MDA) and the activity of antioxidant enzymes, including catalase (CAT), total superoxide dismutase (T-
SOD) and glutathione peroxidase (GSH-PX) in testicular tissue, were detected according to the instructions
of the kits. The results showed that the abdominal fat weight and abdominal fat percentage of fat roosters
were significantly higher than those of the lean roosters at 27 and 36 weeks of ages, and the testicular
weight and testicular ratio of fat rooster were significantly higher than those of the lean roosters at 36
weeks of age. In the fat roosters, the spermatogenic cells were shedded and distributed disorderly in
testicular tissue, "fat like vacuoles" appeared in the seminiferous tubules. The area of seminiferous
tubules, thickness of seminiferous epithelium and Johnsen score of fat roosters were significantly lower
than those of lean roosters at 27 and 36 weeks of ages. The activities of CAT and T-SOD in testicular
tissue of fat roosters were significantly lower than those of the lean roosters, and the content of MDA was
significantly higher than that of the lean roosters at 27 and 36 weeks of ages. In summary, the results of
this study indicated that excessive abdominal fat deposition in the fat broiler breeder roosters might cause
an increased in testicular oxidative stress levels, leading to damage to the structure of the seminiferous
epithelium in the seminiferous tubules and decrease in spermatogenic function.

Key words: broiler breeder rooster; abdominal fat deposition; testicle; oxidative stress; spermato-
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Table 1 Johnsen scoring criteria
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Table 2 Comparison of abdominal fat and testicular traits between fat and

lean broiler breeder roosters at 27 and 36 weeks of age

JAlis LEIN EYEER 9IS PAi
Age Traits Fat line Lean line P value
JERREE (g) 76.571+14.890 6.007+2.567 <0.001%
27 JHi% MEREZ (%) 0.017+0.011 0.00120.002 <0.001#
27 weeks of age EHHE(g) 45.757+7.526 41.867+7.205 0.236
I (%) 0.010+0.001 0.010£0.002 0.433
JERRHE (g) 26.782+9.527 1.106+1.106 0.015%
36 AL JERE= (%) 0.006+0.006 0.0002+0.0007 <0.001%%
36 weeks of age HILE(g) 42.212+9.592 30.276+11.327 0.020%
AL (%) 0.010+0.002 0.0070.002 0.003%*

T * P<0.05SFREREE . w pe0.0] HRLRMEE . T,

Note: * P<0.05 indicates significant difference, ** P<0.01 indicates remarkably significant difference. The same as below.
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A

A=36 JE IR R AR AXY; B-36 SR R AR AXG .

B

A-Fat broiler breeder rooster at 36 weeks of age; B-Lean broiler breeder rooster at 36 weeks of age.
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Fig.1 Testicular morphology of fat and lean broiler breeder roosters at 36 weeks of age

22 5. KIEEERFAIGEHAREH LRSI

27 F 36 JE e . ARNE R IR ARG 2L AY)
A B HE B8R o, mig RIAF ARG SALP AR
KA 28080 . HEFNZEEL, mhansE N L B is

WikEzs " (WL 2A 0 C) 5 ARNE R AR ARG S
ARG EOER . HEUA R, N A LR A
T (WL 2B, D). WiMGEitsrHrse il 4]
i R A T BRI AR RS LR, AR ER, W iR



55 640 B

MRS WL IR AR IS SEALA B UL TN NERUK - FLB T -39+

FR TR 2 X0 b 2R 0 TR R R ARG D R R R e 2
RFARNE R (P<0.01, W3K3). RHik—20thE.
fRhE R AP ARG AN B ARG 6, 1T
Johnsen V43, S5 LI, mlE R AR A Johnsen

100 pm

C 100 pm

V43 b 2 i 25K TR & (P<0.05 5% P<0.01,
WZ3). DL EZEHRERM, 7627 36 e, S5k
NERRIGAH L, =R R XSS 4 i Ak 4
NG B AR, AR IIRRE 2

100 pm

D 100 pm

(A)27 A R RE RINFN MG (B)27 HRAKAR R AR A (C)36 AR AR R WA MG ; (D)36 JAIRTAR R WA A ; DEHFIRAR

LRI SPZFEIRR T BM AR EHZFORAERT LR

(A) Fat broiler breeder rooster at 27 weeks of age; (B) Lean broiler breeder rooster at 27 weeks of age; (C) Fat broiler breeder rooster at 36 weeks

of age; (D) Lean broiler breeder rooster at 36 weeks of age; DEH indicates the damaged area of the spermatogenic epithelium; SPZ indicates the sperma-

tozoa; BM indicates the basement membrane; EH indicates the spermatogenic epithelium.
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Fig. 2 HE staining of testicular tissue sections of fat and lean broiler breeders
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Table 3 Comparison of testis histology between fat and lean broiler breeder roosters at 27 and 36 weeks of age

ki3 oRlIIEF=E 7 [S1EES fleig % P
Age Detection indicators Fat line Lean line P value
ks A0 A (um?) 38 642.615+3 174.331 44716.783+5 157.162 0.006%*
27 R ARG B2 R (um) 45.809+4.199 64.677+6.101 <0.001%*
27 weeks of age
Johnsen P43 9.5767+0.171 9.740+0.127 0.031*
RS 245 T AR (um®) 35 433.906+3 809.686 41 248.424+4 636.087 0.007%*
3 ] 1A
653&? ARG R R (um) 45.534+6.500 58.080+5.421 <0.001 %
36 weeks of age
Johnsen #-43 8.383+0.345 9.061+0.246 <0.001%*:*
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Table 4 Comparison of index of testis oxidative stress between fat and lean broiler breeder roosters at 27 and 36 weeks of age

JEi LioallIEfEE ECES ¥ P8
Age Detection indicators Fat line Lean line P value
TN % (nmol - mg ™" prot) 5.300+0.477 3.998+0.184 0.026%*
27 JE SO ALY LR (U mg prot) 30.837+2.429 45.554+2.411 <0.001%*
27 weeks of age AT G AP (U - mg ™ prot) 241.950+29.323 346.628+68.401 0.163
i A AL A (U -mg™ prot) 58.338+3.022 102.707+7.508 <0.001%*
N % (nmol - mg™' prot) 6.116+0.213 4.480+0.074 <0.001%*
36 JES S EALEE(U-mg™ prot) 24.868+3.936 39.740+6.261 <0.001%*
36 weeks of age A H IR A (U - mg ™! prot) 324.964+18.574 362.978+8.892 0.081
i 4L A (U - mg™ prot) 56.869+3.639 120.318+24.280 0.023*
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