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(HE) BW 2% 8 FAGE "R & % %R o) 88 W3R JE (Late onset hypogonadism, LOH ) 24 47 # & | 3 xf H 34T 4, 77
EOUPEERFFHLBEGE" CBAGH IR, RAREMH R (40 AR )+E 2B AR B+ xR %, B8 EFA
ELOH s/ # A 5 E# A B AW i U E S EW ARER FARMAMEBMEN, £ & &AHKEL R Cas-
pase-3 mRNA F1 & A kA H il ER HAAKXRBIA - R LA LOH B QO Kk, 5SEFALR, EAA L
t‘?\ﬁﬂ%:é%@ﬂ%?%i MR, & R F 5 it B @ % K, % 34 4 Caspase-3 mRNA Fn & B 5% 3k 37 9 | 2 8 & i Ad X B8 K F B
WEA KA T &G (Steroidogenic Acute Regulatory Protein,StAR)!™! 40 fi & & fE & & 0] %% 2 #4 8  (Cytochrome P450
side—chain cleavage P450scc)™ 3B-% & L 2 8 (3beta—hydroxysteroid dehydrogenase,3-HSD) mRNA 71 Z& & &£ & T &, £
S H G FE L (P<0.01) ;A A EAF LD, EFE A M &R R ER D, WA, BRI H &, &id “REM
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Establishment and Evaluation of Rat Model of Late Onset Hypogonadism of
Liver Constraint and Deficiency of Kidney—type
ZHOU Xing', ZHOU Qing', LAI Yongjin?
(1.The First Affiliated Hospital of Hunan University of Chinese Medicine, Changsha Hunan 410007, China; 2. Pingxiang
Chinese Medicine Hospital, Pingxiang, Jiangxi 337000, China)

(Abstract] Objective To establish late onset hypogonadism (LOH) rat models with kidney-asthenia and liver depression
syndrome and evaluate their value in research. Methods The rat models with kidney-asthenia and liver depression syndrome
were established by using retired mated rat (40 weeks) + various emotional stimulation+ social isolation methods, which
is guided by TCM theory "sexual excess injury kidney essence" and "depressed anger damaging the liver". Compared with the
control group (8 weeks), the serum testosterone, tail suspension test, Leydig cells ultrastructure, the expression of testosterone
synthetase and mRNA and protein of Caspase—3 were observed. Results A series of spirit, psychological health and physical
fitness on LOH were observed. Compared with the normal group, serum testosterone levels in the model rats were decreased
significantly, TST times increased significantly, the expressions of Caspase—3 were increased, the related testosterone synthetase
StAR, P450scc, 3B—HSD were decreased, the differences were statistically significant (P<0.01). Also the testis interstitium was
less, the quantity of Leydig cells mitochondrion was reduced and the mitochondrial cristae in the model group
was disappeared. Conclusion The LOH rat models with kidney—asthenia and liver depression syndrome can be established by
using retired mated rat (40 weeks) + various emotional stimulation+ social isolation methods, which are with high practical
values.
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B FIT IS TE 38 25 P P I ) B ol AR A K LRSS 280 4y e 5 55 374 31

o o R B A B B B KO TR, HoAth i £
PUZE g 2 I ks 18 1 R B B R R AR 3 O
AV WA BRI 7 A S L i § ) e (]
Horpr, R 78 LOH sh iR & il v | 2% AR S
K R A Sy S B e L ER I 2 R s T AR SOk
“LOH”Z % , AT VA J& T “BBUE"  “WEpE”  “PHIE” A
SR A mE (R Bl REAR Y= N\ B
SEWT LR, B LA FRE, ARk
Bl NN R 2 KD B E R B R AR IE A
BU2EF LOH W84~ &t #2278 LOH sh%)
Y A il e AR 9% LA A IS BEAE <A A5 L Dy
SO T PR R R (B9 ), R
FHIRFE | 18Pk 0 3 S5 1 R (AHB), R
L LOH My Rt B, gt '8 g JFARIE " LOH
SR IR TP BUREE R

1 ¥ 57*%

L1 bk
L1.1 sy (1) A4 K .SPF % Sprague-

Dawley (SD) i K B GR A& A L) ,40 J& %, 4 ot &
(400£50) ¢,40 H ., Wy [ At 504k 58 F) 48 5050 2l P 4
ARA R AL A AIES . SCXK (52)2012-0001 5 (2) I
N BRZH K B SPF 2% SD A PE R B, 8 FRIY | A B i
230~250 g,15 H, Wy [ 1w 1738 v 5k SE 8 sh WA
RN, VFATIE S . SCXK (311)2013-0004 , F1R 37 7E
W FE s 25 K2 SPF i sh ) S 86 vhots ,SPF 4 sh )
LRV AR E R (21£3) C IR (75£5)%,
-1 SR B0 ) B8 B B ROK S e s A R
5 PEMR R 1 SR R TIRG

112 EZEH KR W 22 FR A ELISA 3K
M & (R E R A R F] ™ 5 i  JEN-
03),TRIZOL i 5 ( 3¢ [ BIOMIGA /A 7 ),SYBR
Green qRCR Mix (3£ [ GeneCopoeia 2\ 1l ), % 55
WA & (€ GeneCopoeia A ] ) ,BCA i H ¥k Ji&
ERF & (LER R REYHEARARAF, ™Y
5. P0010) , FEHL B 40 (At st B i 22 A Wy BB A
BN T, 7= 545 . CWO0102) , Edi e P (AL mt N
e B YR AT R A F L 7 5 45 . CW0103)

1.1.3  EFUA  5424R G NFEAFEE O (18
Eppendorf) ,PCR 1 (2% Eppendorf), Tannon1600R
RIBERE AR R % (L REE), & PCR AL (3£
Life Technologies),VE 186 8% riJk## (1 ifF K
AE ), SIMSV0000 it 4l 7K 4 (2 [ Millipore ) , Tanon
5500 4= [ ik OGRS (LI KAR) .

1.2 ik
1.2.1 7L DAh BB o7 o BE 45 B o B A
filh, VEFERfEME SD IR A BRL (40 JAI 8,40 H), & 5
K7 BAE ; Rl 228 &2 JH 0 FRpe%E
S AR IE 19 52 6 1 AR R Bk 08— LR,
B HBEHLSG T LLF A R P —Fb . (1) 25K
(24 h);(2)/E 0 Hi 5] (8:00-18:00 K5 sh# b 116 I |
PLRE A, BT RN 18:00-8:00 FTHF HIGAT,
FEAE 3 1] 9 B8 AR 3R 7E 300 Lux) 5 (3)25 (24 h);
(DI (H 25 mm KEFE AR EL 1 em 4bJ%
fEERE,30 min); (5)ME (70 40 D1, #5222 h) B H
1A, BRSO 3% 22l 1, B SR BEHLAR S, 2 d, i 22
4 JH, EHE R RRAR RUE R SR, A oK.,
122 #h¥ond dEESENE, WRERIMm 0.8~
1.2 mL, B4 43%,3 000 r/min, &0 10 min, 43
B Y, —-80 CUKAR 1% VR U8 , ELISA 2 46 I 1l 7
PR T . 2 BRG] R R T ik et A
15 H 8 JAW SD Mtk A BUMLTE 22 /7 10% 075k, Litt
VISR, MR 2 2 A R s RS R R T 2
i 7K S B F 2 V0 S AR S LOH K BB A
L1415 8 JEliy SD AP R B M Vi 52
fiil 109% 7% 1.91 ng/mL, LLTT 1.91 ng/mL A Y]
AU, 40 A SD MR A R rh, i 34 HE S
AR BEALEE R 6 H, 15 R A 4 Bl AL E B 8
Jliy SD MErE KB 6 H 3% ok 1E# X IR
1.2.3  FEAREGH RSN, W AUTR
kiR 4 8, FARRG 25 24 h J5bstshdy, dE17
B IR FE R AL 2091 17 10 IE i v 5 BRI , 1 3 30 ik
o, # 8 IR O R BT AR 80 CERAF I
i o B0 S8 L 490 2 T 1 o — Ml S AL R
Wl R ZVE TR, -80 CIRAF& A, 7 BUE 7
BALHLVE 2.5%% 8 PE BN EE .,
124 RE—MAFOOWEE A K 5256 1 (7] 25 U] 0
BERRE O GRS R 63 oK RS
T BLAR AL
1.2.5 K ERIL% (Tail suspension test)® A<5L
B FRRIRT 1 d GRS RUE AR 1R VB 28 RiEfT,
R BB 2 em AYIBALH E E—KEAR B (R
Mgt 1 m A4, i sh i SN HEIR A8 HE w0 FH Al
W TFsh W Lk, sk od RS 1E 5 9 A7 T 45 L 1%
Bl (HIG sh— 2 IRl B R W <R B R <k
HERE L IE 6 min PRSI R I R B EE K
BRI B S D ARARAS o L SC 36 B — o A B b Sz e
YL BAMABFREE .



32 g v 12 25 R A2 4T

2016 55 36 &

1.2.6 KREZEILRE SIRB=I IR (g)
MR (2)x100%

1.2.7 SAALUEEEMWEE R HE 30 b
TIURE A A LU A2 0 A1 R BE 2 R 2 B
A= TEI

1.2.8 SEALHZUEMEE IS B T LA 52 L]
o 4 7 R 5 A R A e e R TR 5 o L R
5 1

1.2.9 Iy S2EE R A ELISA ¥, A4 52 i
ELISA 2050 & U6 W1 548, 75 151 g U 0 K 2% A= A B
1.2.10 AL ZUS2E 5 BUAH G  Caspase-3 mRNA
ik KM Real-time PCR ¥ #R¥E Trizol RNA 12
R0 & 06 B 5 7 vk SR SR AL 8L RNA 7 0
SEHEE R F 4 cDNA, #fi % Real-time PCR )%
WA R S S SR L L3R 1-2,

% 1 Real-time PCR &M & &

2X All-in-One qPCR Mix 10 pL
PCR forward primer (2 M) 2 pL
PCR reverse primer (2 pM) 2 pL
Template 2 pL
50X Rox Reference Dye 0.4 pL
ddH20 3.6 pL
Total 20 pL
% 2 Real-time PCR R E &4 2%
Cycles Steps Temperature (°C) Time Detection
1 Initial denaturation 95 10 m No
Denaturation 95 10 s No
40  Annealing 60 20 s No
Extension 72 15 s Yes
Melting curve 7295 Heating Rate Yes
reading 05 °C/10 s
Cooling 25 30 s No

T NCBI %% 4 J& (http://www.ncbi.nlm.nih.gov/)
A R BEHF S, 33T Real-time PCR 514351 41
F:StAR L5114 55- GCAAAAGGCC
TTGGGCATAC-3", StAR Fif514
5 - TCTGTCCATGGGCTGGT
CTA -3 ;P450 scc L5 5> - TCAG
CGATGACCTATTCCGC -3,
P450 scc Fif5I¥ 5 - AGTCTGGAG
GCATGTTGAGC - 3";38-HSD [iiF5l
M5 -TGTCATTGATGTCTCA

CATGTCC-3",38-HSD FiE5l¥ 5°- A
GTAGATGAAGGCTGGCACA
C - 3’;Caspase-3 FiiF5|# 5°- TCT A CC
GCACCCGGTTACTA -3, Cas-
pase-3 FiF5IY 5°~-CGTACAGTTTC
AGCATGGCG -3 ;ACTIN L5149 5°
-~ACTATCGGCAATGAGCGGT
T - 3’,ACTIN F#E5l# 5> - AATGCCT
GGGTACATGGTGG -3,

ffi i Life Technologies 7~ 7] [ 5% B} 2% 5% 7 &
PCR SO R S EA TR, A SRR R 3 Ik, 5L
SR A 2-ACH 5, 15 H B EE I mRNA %% 5% K7
M 255,
1.2.11  SZHHAL S5 A CH | Caspase-3 & [
ik R Western blot ¥, BUK B S2ALH D, 2
20 mg:150~250 WL L, in A RIPA 2 f# W, FH 3%
TS5V AR T oK L2400 510  BCA T AR W & F i 28
F 3 7, SDS-PAGE HLJk 2~3 h, 2= J5 [ 2 W 1 H3 B
Zl KRG 2 h, I R R R sh
F 1~2 h, A TBST # B —3i(4 C HHE T
), FMAH TBST B HRP Aic 90 (£ iR 0
1 h),BE4HEE,ECL ZotBame @, #4H
kA= LR R G an IR B 30,6090 s, PR-AF
Bl R, I Lab—Works 3P BURHEAT K EE 2347
1.3 Git2=a0r

K SPSS 17.0 Geit #4453 B, Bdli LA “oves " 3
ARG ORE AR A IR o ARG, 75 00 R RS
5 THECR B KB . LA P<0.05 h2ZE R G F

2 R

2.1 — B EE

IEHEA . RSN R s sk A 1, ]
o R MR W52 A i, B AR, BB R0 %, Uik
VA TR LR & TR BRI 30, A 5 2 S A
RUZH L 28 4 JE A0 S 455 F 40, R B BHOKS A 25 BE |, 44 b
Dy s AR F ARORE T T B R IR A B
A BB TERLE R T OO R R T B
K,
22 @RI KBRS BRI | I TE S R
K 5 IEH H LK

T2 K BUEBHT 5 R T A, 25 S et
2R (P>0.05), SIEH MR LR, 2 R A it 2
X (P<0.01), MM R AR R 28 52 A1 &R
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ST RIS 8 2 P i ) R 9l IR R A BR85S T 33

S LN e f N

AR K BRSBTS DL R TR X R A
KRB B A IR ¥4 G232 22 5+ (P<0.01) , $¢ 7R
EWR R BRMAT IR N BT RN E S M BUT R, &
LU R A  — A5 P A IR A5 | 28 5 51 A

AR HAT MR B — 2 R

TR G, TR R B Y 52 B K F 5 I 0 TR
AE, 2R A G L (P<0.01) , $7n Z il K B
ML 52 B A B AR T 75 4F KB, 4745 LOH Zh s
BELR, W 3,

®3 MAXREEIEER LR (xs)
a3 N R (g) BRILE (s) S2 (ng/mL)
AT WHLE AL WALE WG
A4 40 613.65£54.66  602.97+54.48% 258.43+4.30 289.60+4.944% 1.430.60"
E ¥ % B 41 15 - 222.19+19.52 - 186.47+6.44 3.95+1.33
¢ 38.152 63372 -9.728
P 0.000 0.000 0.000

T ¢ 5 A 21 AR L4 A P<0.01 5 5 1E 0 B4 L # A P<0.01

2.3 rEE ALK RUE I g

WSS UG, IE AR ARSI 4 8
HRREBEE 1 K 2 28 RIEHAL,
231 SHALUEE2EMEE WY R BoR, IEw
X B KBRS ARG 0 M & B IE % 2 U B, 20
() JoT T B AR 20 R R RN B 4 i A5 d e D |
T4 MR FE 2 AL, K B A W A R R TR
AN = <N 1511 ] RS o T N O N
L1,

1 £AEL HE F & E (x400)

232 BHAL MM MEE BELSR DR, IE
O HEZH K RS LR R A i bk 2 SRR R 4E
IS R TREN. SIS Y TR L NN Ay NS YR T C R VIS
PRTCAK i, A 20 A RS AL I Joi 40 i v ok A £
IR S TR N NSV N1 5 YA WL LS YA
U5 AS S5 BT, UK B, DL 2,

233 WA KRR SR BRI | 2
WAL SRS 1K R 28 R HLE AL 7
PSR R Sl ) | S v T G O e e

B2 ZiiERAERBHREEE

227 G 2F B L (P>0.05) 5 1E H X JE 20 1A o o 3184
IR, 255 it A 8 X (P<0.05) BB B A
B[] | S OALHE K, SRR VR BT 5 0E 0 B L8R, 22
FA G FE X (P<0.01), WL 4,

234 WHZH K BLSEAR & BUAH G | Caspase—3 mRNA
FIK(RT-PCR) ML IERE)R 55 28 R HL AR Bl 4
Caspase—3 mRNA ik B & F+ & ,StAR \P450scc
38-HSD mRNA FiAW] R EML, ZRWAFEITFE
X (P<0.01), W55,

2.3.5 WA K B R G BAH OC B | Caspase—3 £ [
ik (Western Blot) P ERL)SSE 28 K LI, MR
HU4H Caspase—3 £ KL W T+, StAR \P450sce
3B-HSD I RIEW IR, 2R A HIEEX
(P<0.01), W& 6.5 3,

3 i

H i, BN AT LOH sh ¥ A iy 5 ), %
ALV (1) AARBAE R (2) 22585 %
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R4 EREHAXRERE ZAEH ERXRE EMRERBR LR (x+s,n=6)
5] s (g) R (s) S (ng/mL) SEALIR (%)
1d 28 d 1d 28 d 1d 28 d
EHAIRAL  217.03218.68  295.63x23.074 190.17+5.53 182.67+3.27 3.48+1.42 4.41:0.94 1.15:0.10
EE 605.15£92.27  598.55:88.94 287.00+4.56 280.33:6.47%  1.29:0.45 1.35:0.29%  0.55x0.06°
t -10.098 -8.076 -33.095 -33.007 3.603 7.652 12.626
P 0.000 0.000 0.000 0.000 0.005 0.000 0.000

W SARAE 1 d L AP<0.05; 5 15 % % B4 i A P<0.01,

R5 AHRKRENALEZME KAEXEE(2729%107) .
Caspase-3 mRNA (279x10™*) R iX (x+s,n=5)

215 Caspase—3 StAR P450sce 3B3-HSD
IEH X R4] 3.18+0.54  29.62+12.25 22.88+14.51 30.96+17.38
LRI 20 14.66+4.46%  5.53+3.47%  2.75+0.90*  6.59+3.784
t -8.494 6.009 4.548 4.410
P 0.000 0.000 0.001 0.001

TE 5 1E 4 B 20 L% A P<0.01,

6 MAKRKREABALEME K KEE, Caspase-3 EAKIE
(xxs ,n=5,Caspase-3 StAR \P450scc \3—HSD/ Actin)

2159 Caspase—3 StAR P450sce 3B3-HSD
EHAFIEA  0.16£0.02  0.38+0.01 0.70£0.22  0.45+0.03
BT 2] 0.39+0.09%  0.16£0.08*  0.49+0.17%  0.27+0.03*
! —4.646 5.622 1.502 9.679
P 0.004 0.001 0.004 0.000

T 5 05 A BR2H L% A P<0.01

1 2 1 2
Caspase—3 StAR e
i DG i DD
1 2 1 2

P4SOSCC - - 3 B —HSD R ——
rain DG i DD

FE PRI 1.2 43 BIARSRIE 0 e BRI

B3 KRZAHLR Caspase-3, 20 & X 16X B SAR,
P450scc 3B-HSD & B IR IL Bk E

WAL 25 AL, A AR A — R 18-
20 HIE MR B, B S LOH WAtk i A
B2 AT AR I A ] P K 2 00 S 56 3l 4 vh oy
HOASA = PR UE AR A B Bt ) FH SR I e
(18 A 5 B M s i 52 AL [V Joi 40 2 48 | 52 75 i e T
PEREAL, B2 KT F B AR 7E — B EE AL LOH 4%
ik AR 20 AN R 25 9 T 10, IRl B X5 F LOH £
TEW) A E 2 2K AL SRR T2 %, R N

XF LOH {4 H B ik A 7 (1) 52 il i JLTF 225 M

KT IB BE A 7 EE X LOH &AL | if R 26 30
AT, A 5T A A AE AR 98 A JE b L 254 ok
TR o IR AR B+ A TR
W, M R AFARIE " LOH sh B/ 40 F& i 1k 1k
R AN, B A% KRR, 20 T 3K A LT 18-20 H
B 1) R BR, A % 40 W A 4 R R R PR T
W T O R TR e R S G 0 K N =
BRSPS B RO , B A0, D = AL WS AR
K, Tl H BB o 5 RO EA e Ak, B LOH &%
P PR I R O BRAE IR R SR A B A I
S AT PRSI I e KR R
8 R ISR R 5] & IS UE " (4 H 20, DA 42 il H
B K AR IEAR S R Y LOH Sh4 0 | ASHE R g £
BAET, —mE e AR BRI, TR AP T
i, BE e KRR & il LOH Y & a3 72 , B BLAY 32
ek o AR R 5 2 T IS (RN 5% AR ; o5 — T
455 ISR B A RS T vk BB R
A E 2 R 5T LOH 42445 1 4R 4 g o B2 3E i
SRR, %S — P H e T R HLARR AR PR R )
B

WAL AT IR 2 KRR L RS P 2R B | b D
Bl BRI BRI A B B AE K (P<0.01) 55—
Z 5 MR LOH K 0 B PR BE e 2R | [R) A A 7Y
2H R R A 52 T K 7 B R AIG T I R X R 2R R
(P<0.01),¥175 4 LOH h ¥y # /i 2ok |

O T4 % 52 e 52 6 G B, T AT BESZ M LOH A&
I, FLAL I 22— 2 52 L R] J5T 200 6 68 1l 45 ) 7 el A 2
Ar AT SRR SR S | 2 AT N S AL R) 5T 48 A 3 v A
JiL g 5 A0 R LR i B 1 2R AR S b AR s 3 2K
UL R 3 5 SRR A B ) R B AT 2% DDA G AR AT
GER L AN 20 K B S L A) B A% /D 2 AL ] JBT 4 i 4R
AR B s D RN K B B L Sk R U 7
Ko BRI — IS ) H 2 N AT BE 5 52 AL ) 5T 240
b BEPR T G SRS RIS R KR L
ZH 41 Caspase—3 Fik B W5 1 1F 175 3 41 il
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ST RIS 8 2 P e ) R 9l IR R A BRS80S S T 35

PR T85> F 1) Caspase ZKJ , H: Caspase-3 J&4b T
B AL A B R e K 3R 0K AT S S AL 1] o 40
PTG I . ASHIFSE AR IE S, A5 AL 20 K B 52 ALZH 4
1 Caspase-3 mRNA M F1RIAKFH B ET
O T 1G5 W) SE R 5 Y 53— AT RE ML 2, 1Y
2 X S 5 SRR 6 P R AR R T S R
R, MR A S Y 2 1 (Steroidogenic
Acute Regulatory Protein, StAR)!"! 2 fifg €4 2% JH [#] fist
il 5 24 f#% 1§ ( Cytochrome P450 side—chain cleavage,
P450scc) ™ 38 — ¥ i it & B (3beta —hydroxys-
teroid dehydrogenase ,33-HSD )1 J& S i A Bl 1 56
SR, BT OSSR WoR, B AR KR (18 S
I ) 52 AL SUrf StAR \P450sce 3B-HSD ZE 1 £ ik /K
T FAR T H AR KRB (4 A ) R SERF 5
BIES:, AL (70~90 %) FIHALUP SAR
P450sce # HRRKF B F LT 4R (20~30 %)
(P<0.05), AHF5E s, HEAIZH K RS2 L2 2
StAR . P450scc 3B-HSD mRNA Jz 4 1 26 ik /K - 1
A T IR B2, 5 B s OIS ) I — 2
g5 LTI ARSI LA BRI B 55 ik FEA
“HEAMIE 48 T R AN B (P5 57 1 ), R H]
PSR A8 1 07 33 55 1 A5 (AR ) 7 125, B4 LOH
b B At R, A <V R JIFARIE "LOH gh
R I I R SR LOH itk JE T M i b by Ak
PRI 2H % B A 2 WIE ST TR S5 A5 AU 20 O B 52 AL ) JoiT 4
I LKL AR 5 K A4S | Caspase—3 Fik3G i DL & StAR |
P450sce ,3B-HSD ik T [, ¥4 4 LOH % i ALl
AR TE . R, AT RLIA R IR A i+ 52 & 1 A
PP+ IRFR " J7 V6 K A 1 B KB T AR AE " LOH 2l ) 15
RN, A5G P EEIRR
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