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HF AR B A MG 3 5 . 534 RT-PCR 455 R S2AL LW & W] W REAIL PD25 B 52 3t 33-9% 1A [ B B &0 1 (3B-hydroxy
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Effects of Denervation of SSN and ISN on Testicular Development

and Spermatogenesis in Rat

HUO Shu-ying'* , MA Ai-jin*, WU Xian-jun', LI Yu-rong'
(1. College of Animal Science and Technology ,» Agricultural University of Hebei, Baoding 071000,
China; 2. China National Institute of Standardization, Beijing 100088, China)

Abstract: The experiment was conducted to reveal whether the superior spermatic nerve (SSN)
and the inferior spermatic nerve (ISN) were involved in regulating testicular development and
spermatogenesis. The present study was thus designed to transect the SSN and ISN of rats on
PD10 and then analyzed changes on PD25 and PD50. The results demonstrated that testicular
denervation have no obvious influence to testis mass on PD25(P<C0.05), but significantly re-
duced testis mass, cauda epididymal sperm counts on PD50(P<C0. 01). Proliferating cell nuclear
antigen (PCNA) immunohistochemistry staining proved that the denervation had no influence on
the proliferarion of germ cells on PD25, but obviously inhibited the proliferation on PD50. In ad-
dition, RT-PCR results showed that testis denervation significantly decreased testis 33-hydroxy
sterol dehydrogenase 1 (33-HSD1) on PD25(P<C0. 05)and significantly decreased testis 33-HSD1
and androgen binding protein (ABP) mRNA levels (P <C0.01), luteinizing hormone receptor
(LHR) and follicle stimulating hormone receptor (FSHR) mRNA levels on PD50 (P <C0.05).

These results suggest that the testicular nerve supply plays an important role in supporting semi-
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niferous tubule development and spermatogenesis after testis descend to scrotum.

Key words: testicular denervation; cell proliferation; seminiferous tubule development; spermato-

genesis
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S M A0S 4 R SRR
12,4 PP s 40 e 38 58 1 52 il JIié 5 K AL .
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S 10 001 2 M T = P AR AR TR SRS A
1+ 2 0007 B 14 184 5 20 I 2% Bt st (PCNAD B I B8 38
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WA PBS AU —HL/E S B PE IR . el A
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i S A W A RO 1 B R 5 % (SP-HRP, 1+ 150,
Zymed, San Francisco, CA), Fi{EHE 2 h,JJ 0.5
mg + mL" ) DAB(Sigma-Aldrich) i {4 5 min, 7j K
R R AT € AP UIE S S D g
1.2.5 RT-PCR £l % #ff 28 % 52 AL 3p-HSDI1,
LHR.FSHR 1l ABP mRNA &3k {5 i BA
WHE 2H 21,100 mg By K fn A 1 mL Trizol $2 B
RNA, f Oligo(dT) & i cDNA 5 — 4%, 47 S+ 1 5
YWHT PCR. B2 pL 19 50 5% 5671 cDNA Jin % PCR
RN Z . O A 94 °C 5 ming SRJFHEA 35 4
PEFR B ARG 94 “CAEME 30 s, A AR K IR
k30 5,72 CZEf# 30 s; ¥ )5 72 °C #Ef# 10 min,
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Table 1 Primer sequence
HH 1% 5 TR RN/ bp BUGRBE/C 2 7% SCHk
Gene Primer sequence Product size Annealing temperature Reference
F. ACTGCAGGAGGTCAGAGCT
3BHSD-1 565 55 [16]
R: GCCAGTAACACACAGAATACC
F.:AGAGTGATTCCCTGGAAAGGA
LHR ) 273 52 [17]
R.: TCATCCCTTGGAAAGCATTC
F. TCTTCACGGACTTTCTCTGC
FSHR ) 234 54 [18]
R: TCTTGTAAATCTGGGCTTGC
F. ACCCACGCAGAATTCAGTCTC
ABP 399 55 [19]
R. CAGGCAGAAGGAAGCAGAAGA
F: AAACCCATCACCATCTTCCAG
GAPDH 361 54 [20]

R: AGGGGCCATCCACAGTCTTCT

FIEMSIY:R Zm5lH

F. Forward; R. Reverse

1.2.6  Siitsrtr AR EE 3 WL LA
P B I 2+ B 2% (meanTs. e m) Ron . EUHE
2 5 W F MR ] SPSS 844 0 #r . P<<0. 05 U] 22 57
B35 . PCR ™ Wyt uk 254 1Y 06 % (8 T 31k CAL-
phalmager 2200 software) 43 #r. GAPDH £ & N
Z, Hbr i E A IR 5 NS0 R RIS .
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UN:sk-A)

BB 1Al LA . LA & A 5w PD25 B
SEOLAY BT i AR/ (B PDSO B A 52 00U T 5 Fl 52
LRI AR (P<< 0. 01) . 22 2 41 % 22 4L
i ((0.56+0.03) g « kg') 5xf B 4H ((6.20 +
0.38)g « kg DA LLFEAL T 11 4% i AH X 52040 K/
(CON; (10.11 #0.186) cm + kg'; SSN + ISN;
(4.90+0.21)cm » kg D AR T 2 5. 45 R £
SSN Al ISN Xt S 0L N K 5 & & i s LB A E
w0
2.2 EWEINSOdEAMMARBEEMMEERFH
B % M

BAEM L FE PD50 N2 IS RE 5+
B AR TR AR AS B L AR RS b R HES T L AR D
A IR RS A AE SR 0 il ARG A T AR AE L KRB
3 i AR A 25 LAk (B 22)

AN AL LB E R TSR R R Tk
LG R R LS 2R (23, 91+
10.30) X10° « g") 525 X M4 ((286. 4£5.51) X
107 « g A Hu R B 2 AR (P<< 0. 01) (&l 2b) . &%
BRI AL LA E R T ST RS i A0k
f IE B R ORURS T R A
2.3 KHEITE A EEMMIEENZME

SFALE AN PD25 il 40085 45 26 K b
A BE A0 38 5 (R B SRR e T PDS0 B AR A 41 i
(14 1F % 16 58 (& 3) . PD50 BB T A % B 41 PCNA
FH A 26 5 20 A ARG b R b S 00 g ] O TR HE
i 25 22 2 22 AL PCNA FH A A2 5 40 it v L HE )
17 L2 9 Ak 1 il 400RE 45 0 R A BE I 2 g A0 M 3R
k. ULBHEILEM A E R T PD50 B S L IE F
ARG o AR
2.4 EWEZ3tEH 3p-HSD1,LHR . FSHR #1 ABP
mRNA Fi& K %0

RT-PCR 455 (& 4) 7R 52 00, 5 pf 48 0 2 52 T
T PD25 B} 33-HSDI mRNA 23k (P<C0. 05) . 4% &
WAL T PD50 B 42 4L 33-HSD1, ABP mRNA #%
K(P<< 0.0, B EHFIKT LHR Al FSHR mRNA
TES AL F 3K (P<C0.05), 6B % 4L SSN 1 ISN
A ALk B & b 3p-HSD1, ABP., LHR Al
FSHR mRNA ik,
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w— X SEALB (g - ke) m— RIS (g - k)
Relative testis weight Relative testis weight
= HIXIEALKAR (em - kg™) == HXEALKAR em - ke™)
Relative anteroposterior diameter Relative anteroposterior diameter
. " 8
1.61 1 & 101
ol
8 4
1.21
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41
0.4 54
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0.0 : 0 -

CON SH'AM SSN-;—ISN C(')N SH)\M SSN;-ISN
PD25 PD50

® o QR ZEFWEBFH (P<<0.01),CON. 75 4 %t Ji 41 ; SHAM. i F R %F fE 41 ; SSN+ISN. SSN 1 ISN ¥ B 41

Asterisks show the significance levels of comparisons between CON, SHAM and S+1 groups. * * P<Z0.01. CON. intact
control group; SHAM. a sham operation group; SSN-+ISN. group with bilateral surgical removal of both SSN and ISN.
B 1 K PD25 %1 PD50 Bf ) CON.SHAM F1 SSN+ISN3 A EH REMEMNEHER

Fig. 1 Relative testis weight and relative testis anteroposterior diameter of CON, SHAM and SSN-+ISN groups on PD25 and PD50
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(b)

@) H/EJ5E 50 d IF SHAM Fl SSN-ISN 41 S2 40 i 4065 4 8 U0 A (19 HE Ze @, b) 425 50 d if CONLSHAM Hl SSN+
ISN 3 20 - 14 43 o Fi 52 R G %K

B Al D B T AR RS20, A F1 C B SSNHISN 41 2231, (C Al D B2 A Fl B B 5 #8CR)  #5 RAREE 50 pm,

* o AU ZE R B FH (P< 0.01), CON. 75 [ % Fi 41 ; SHAM. {f F R %F fE 41 ; SSN+ISN. SSN 1 ISN Y B 41

a) Seminiferous tubule cross-sections of SHAM and SSN+ISN groups on PD50 stained with HE. b) The numbers of sperm
per g in the cauda epididymis of CON, SHAM and SSN+ISN groups on PD50

B and D are SHAM testis on PD50. A and C are SSN+ISN testis on PD50 (C and D are amplified from A and B). Bar =
50 pm. x x P<C0.01. CON. intact control; SHAM. sham operated control; SSN+ISN. bilateral surgical removal of both
SSN and ISN
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Fig. 2 Results of HE and the numbers of sperm per g on PD50
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SHAM SSN+ISN

A P F1C &40k A PD25 Al PD50 I T AR 4 BZH 5250, B A1 D &2 PD25 Hil PD50 iy SSN-+ISN )0 48 20 52 3. 45 )R
fRFE 50 pm, SHAM. {8 F AR XFHE 4] ; SSN+ISN. SSN i ISN 4] bk 41

A and C are SHAM testis on PD25 and PD50, B and D are SSN+ISN testis on PD25 and PD50. Bar = 50 pm. SHAM.
sham operated control; SSN-+ISN. bilateral surgical removal of both SSN and ISN

BE 3 SHAM F1 SSN+ISN ]2 HH £ f5 25 d #1 50 d A i A5 E PCNA PRI EE AR S % AL B

Fig. 3 Immunolocalization of PCNA-labeled germ cells in seminiferous tubules of the SHAM and SSN+ISN groups on PD25 and PD50
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N = 3-5 per group; * P<C0.05 and * * P<C0.01. CON. an intact control group; SHAM. sham operation group; SSN-+
ISN group. bilateral surgical removal of both SSN and ISN

B 4 SSN+ISN.SHAM #1 CON 3 £H 2 3, PD25 #0 PD50 Bt 3p-HSD1, ABP, LHR #1 FSHR mRNAs ] &%

Fig. 4 Expression levels of 3-HSD1, ABP, LHR and FSHR mRNAs in the SSN+ISN, SHAM and CON groups on PD25 and PD50
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