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(#  Z B8 WEAIR R BRI MR B2 LB AR BUEBER A PEER 43 W LA S S A 1B AL (superoxide dismu—
tase,SOD) A [ (malonic dialdehyde, MDA) U520, 7%k ¥ 50 HEEYE SD K FRBEAL /A% 2 2H : IEH 2H (n=10) AR TIZH (n=
40) , WA ZH I I T B PR BRI T S AR S MRS A0 M R Bk = 25 B 4E (partial androgen deficiency of aging male , PADAM ) K FRAFAY
MIER NI R B P BEALLE R 32 HAF-3445 0 4 2H RANA A IR A 4H 25 AR AN BRZH . T3RR3R IS AR T 5 I e R
BRI 535270 (total testosterone, TT) Y4 521 (free testosterone , FT) {H 5 2 B2 FISHAE FUK B (8] FIEY7 5 I I3 B A4 A i 3
(luteinizing hormone , LH) BV} 2 (follicle—stimulating hormone , FSH) 7KK B IE  S2ALA13% SOD MDA &, 8. (1)izH
AW ) PADAM KBRS, (2)IAITP45 0 e IR BIR 220 29 W4LnE TT FT S B06) 7 R Mook IR 2H B 4
75 (P{EXI 0.000) ; ML LH FSH & B0 BT R FE (P {E 1474 0.000) ;82 A5 30 Bk i ] ] 2 k3 (PB4 0.000) 5
B 52000 SOD 75 it Btk e Fo0f B A (P (B384 0.000) 11 MDA 5t BH I 5% B (P {4 0.000) 5 IRAN S 4 S5 IR o 41
Y41 F AT 2 W B (P=0.004, P=0.009 ; P=0.000, P=0.000; P=0.000, P=0.003 ) , #JE 22 41 . 25 ¥ 41 FLAL T Ge 2 22 57 (P=
0.762,P=0.282,P=0.247) , £5it: (1)2 ik nl $2 5 PADAM K EUALHE TT FT 7K~ K LK Sy A 57 68 71, HAE -5 9 R 52
AEHN, (2)2 FIREIATHE S PADAM KEUAN SOD MK MDA, #8/R R LAY PADAM Al g S HUGEAN A L RS A
KM, (3)IRFIRITRCEAE, Ay R A AR L SE A

[REF IRAITR IR AR T MR B2 LR G AE 5 S SR ; Ve 55 S AR U s OIIRLRINALR 5 M e Ak B AL s T

[ E4>2 5 ]R245.3;R245.8 [ CEAREA A [ #s B H#A]2014-04-18

Effects of different moxibustion therapies on contents of SOD,MDA and

reproductive endocrines in male rats with partial androgen deficiency
Ren Yi',Yang Xiaoguang',Li Xuezhi', Zhang Yu’,Wang Ying'

(1. Teaching and Research Section of A cupuncture and Moxibustion ,College of Traditional Chinese Medicine ,
Chongqing Medical University;2. State Key Laboratory of Ultrasound Engineering in Medicine Co—founded by
Chongqing and the Ministry of Science and Technology ,College of Biomedical Engineering,
Chongqing Medical University)

[ Abstract ]Objective : To observe the effects of different moxibustion therapies on contents of superoxide dismutase (SOD),malonic
dialdehyde (MDA ) and reproductive endocrine in male rats with partial androgen deficiency of aging male (PADAM). Methods .
Totally 50 male rats were randomly divided into normal control group(n=10) and model group(n=40). The rats in model group were
injected with cyclophosphamide in abdominal cavities to make PADAM model. Thirty—two rats were randomly selected from model
group and were randomized into mild—moxibustion group, scarring—moxibustion group,rolin group and control group. Before modeling,
after modeling and at the end of experiments,all rats' serum total testosterone (TT) and free testosterone (FT) levels were detected
and exhaustion swimming tests and tail suspension experiments were observed. The SOD and MDA levels in kidney and testis tissues
as well as the serum luteinizing hormone (LH) and follicle —stimulating hormone (FSH) levels were determined at the end of the

experiments. Results: (1)A successful modeling of PADAM was made by using cyclophosphamide. (2)After the treatments, the serum

) TT and FT levels in th treat t s increased signifi—
1?%{?234% %y’i,Email:rcnyionly@163.(:0m, an evels 1n ree lreatment groups increased signiil

BT 61 : 4+ R B i R R A LT 5L
BIEEE . =%%  Email: 1ixz999@126.com,
HETE: F 5 EAKFALRHAA (%%, XBYB2008090)., (P=0.000). The duration of immobility and the duration of ex—
158 H AR ; http/Avww.cnkinet/kems/doi/10.13406/.cnki.cyxbh.000412.html haustion swimming also improved significantly (P=0.000). SOD

cantly compared with those pre—therapy and control group ( P=
0.000). The serum LH and FSH levels decreased significantly
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activities in the kidney and testis increased obviously (P=0.000) and MDA contents decreased significantly (P=0.000). The curative
effect of mild—moxibustion group was better compared with that of the other two groups(P=0.004, P=0.009 ; P=0.000, P=0.000; P=0.000

P=0.003) and no significant difference was found between scarring—moxibustion group and androlin group (P=0.762,P=0.282, P=

0.247). Conclusion : (1)Two kinds of moxibustion therapies could improve the depression state, myodynamia and energy in the aging

rats as well as increase TT and FT levels, with the similar effects of testosterone propionate. (2)Two kinds of moxibustion therapies

could increase SOD activities and decrease MDA contents in the kidney,indicating a correlation between electro—acupuncture cured

PADAM and improved free radical related systems in the body. (3)Mild—moxibustion had a better curative effect, providing experi—

mental data and proof for clinical treatment.

[Key words ]mild —moxibustion ; scarring —moxibustion ; partial androgen deficiency of aging male;total testosterone;free testosterone;

luteinizing hormone ; follicle-stimulating hormone ;superoxide dismutase ;malonic dialdehyde

T AEER T MER R B = 255 11F (partial androgen
deficiency of aging male, PADAM ) J& H =& 4 55 4 fifi
A AR I BGRNT R I AR R R AP A R i —
FPZRGAE, 78 1994 AERCH BRI AAT 25 b i B A
W R ZF o A, DAL KPR T 3 ng/ml il
AMAFEIR FIZWIFRIED, Morales 75 [E PR A7 5 p2#
2% (international society for the study for the aging
male , ISSAM)_FAH5 3 SEAMRAER NG ARy ik 284
AR ERIRIZEREIR O PG LA ST REIGR 4282,
Bl N 21 A Bk 8™ L, PADAM AY & 35 P H
a BRI E, BT, BN SMFZ TR
SR %) FTF7 ¥ (testosterone supplementation therapy,
TST) A LA 25 M e i itk E X T Hpe | &
(LA T 270 i S 1 DR S5 22 A P I AT 5 AT U iy
W BHIFFERIT, SER AT LA S50 R B N AR
IRV AR & i, LA R HAT B AR B N 2 WA 2L
MIFERS . DRI, AR ST IR AN R FIRIR % 2 FhoAs
[ ) R VR AT WS S0 K R IR
e 73 WA BYSEMR , AR T 2o bt
IR FEAE 2 1Y A B A Bl & BT s, A
rIxh i A AL W) I AL i (superoxide dismutase,SOD) |
N % (malonic dialdehyde, MDA )5 % % #H 5 i WF
FEMRY] T HAEM 5 5 Z (BT —E AR SCHE
PADAM 1y g 48 i e, L s MLl v fE
5 B AU —E BER R AT 3 A [F)
R HEh SOD MDA & = (52, R 5
PRHINTEC R

1 #et5RE=Z
1.1 =%z

2 H & TR AU T g% SD MEME R B S0 L A T
(200 +£20) g, M [ EREERL KA B S g o0 AR VRl

1IE: SCXK 2012-0001 , 7EAHRI SFAFIRIE (45 £ 5) %, IR (22 +
2) C,12 h eI R IE# SR 15,
1.2 SR B % A&

BLEE T (total testosterone , TT) &5 &, 1t 5 : 23005318,
T B 52T (free testosterone , FT)iR 7 &, L5 : 23005320, # {4
H: 1 (luteinizing hormone , LH) i35 £ , it %5 : 23005322, 5
0] 384 3 (follicle —stimulating hormone , FSH) 35 & , it 5 .
23005325, 1 [ L 3r w A R AT FRA B 5 8 4L SOD 3k
) &, 5 . 20130816, MDA {5 & , it 5 . 20130813, W H
A A R A PR T D R SR R T S, 25 me/ 3K LS
H31020524, W [ L ifg38 25 e 493 A7 B 7 5 PRSI 1 45
WL ,0.2 o/, it H14023686, W F 1L PG 3% 72 245\l JBE ) A
BT 45 (K 12 em, B2 0.6 om, BB 4513048 (3L
FFA) 5 B RIS T (MR=5, 4650 s B0 HL(TOMY , H AR 5 4
W i 1S (iMark—14047, 13 .
1.3 PADAM & K Z 95

50 HfEtE SD K ERBEHLZ N IEH 4 (n=10) FIEL I (n=
40) , %M STy 70, AR A s VR G PR R 20 mg/
(kgd),3ELE 5 d, IEH AHEFEARBUERIEIK  ©EEE AR
RS E A b, R T R RO b . 5%
PR FEON Ik, A5 LT TT T KPS AT W TR
(1=51.465,P=0.000;1=64.453 , P=0.000) , {7} ik 25 B i (&
FERFE)IE K 1=—-15.457, P=0.000, 5830 1K i 0] 4548 1=35.330,
P=0.000) o SEAFIME T SO0 I8, Gevt b s BRI TT
FT /KT 99% ] 51X [E] T BR324 5.56 ng/ml FT 4.68 nmollL.,
PACAFRIE , PUSTRIZE R BUMLYE TT FT S F %m0 3%
A AT
14 RAEwysk#FLS 1

B A7 (BL23) fof TR B — M T W55 1% 7 B %
AT, B T, I TR e s, e 5 5 B ok
L S T LA S B AN OV

FIL7(CVA LT REIFE N 29 25 mm &b, %7/ Mg )
SR NIRRT, B S R 20 il A [
AREETC s R 2L,
1.5 SR ET 7k

TSR R ) B R BE AL R 32 HOE 40 4 4L IR
FFR L IR S 4L 29 R HRZH PRI R B i AT
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AR ORI A E 0 4 08:00~11:30 Z [, SCB6 3 J 5
iR 459%~46% , IFEFEHIH 20 C~22 CZIA], AR K
SO AR B 5 oA B a0 BN “ B " =70, RIER
PRI, B SBEBS 7UAL 0.5 °C 1.0 em Abjifi g, Bz PR
T FE T B Tk 45 CRFZERE 15 min, B H 1 9K, HE4E
TBYT 8 TR A2 R BRI B [ 5 | 7 S T8 FIRL
M AT =70, RIERAMBIRR, RHBERES 10%K 6%
[ 0.3 ml/100 g FREFA R, RSO HIE K2 8 mm, B
72 mm /NIORE | BEAVERGRR TR BT U b, IR R
10 477 SRJE B IM SR B ARIERFBITE . 254 . FRR
JE B T S I RR SR, 7 mg/ (kg3 d) , TN AE A
Xof HEAH . 5 24 20 ) S R 30 12 e 2R R K, FH A s o )
2y AL, 2 4B R RE A A S DO R A R, IE R A%
15 min,i#%E 8 J,

1.6 FAFag R 4E S

1.6.1  —fBol  SEER R R AR K LA B
BILA AR BRI EEAG L

1.6.2 ATNZRN FHEAAT SRS AT AR Y R T,
KEERER . 2% Steru ZFH 7 B BB 2 cm BB
PEEETEACE A (AR 1 m Z247 ), SR R IR,
EHEPIN FH AR PR H K BRI . KRR S IRAS IE # AL T 45
FLIGBh  (09G Bh— @ W B E AR B, iR
ARAS . IHEE 6 min PRSI E], - [T 00 88 A B L 2 LA
SAVRIRAS , ARSI v — R BE L R ek SR LT A SR
PR, K EERIA WKL : 27 Mcardle F1 Montoyef) /2
TPk HIAS 7 100 em x 60 cm x 85 em, HFEIKHTZKIRFAF 60 cm
KEARE LRI b i B A KIR AR ] 24 °C~26 C, #K
FRCE Tk b, T SRR BRIR U T 98 BF (W), g o ) W s o B3
VKIRJE UL, 28 10 s JEABANREIR [FIK TR e, A SEIG 2 S
KRR B A o 2 A9 55 I e AR B

1.6.3 EPRARAE T REBIETIE A8 BUR A H PRI
PBUAL 1.5 ml ZEIEITEE AR I H B4, 4 4R BUR AR R
BRIUM LN 3 ml, WiEyE AR SE AT, MR 4 S5 Sz )
B30 (3 000 v/min,15 min) , 73 B ILYE , 70363048, 20 CIRIR
VKFEIRAE SR S AUV E , — 52U 4% 2 3 S
2 C~4 CHIRVKFALAAT ; 73 — M S ILFN B L TR
-80 CHARIRVKARIRAE

1.6.4 FEFRAGKEI SR ELISA 350 2 K BUIML W TT.FT,
LH FSH 1 & &, K K BUR 4 2378 VKoK 7 A 4 ) i VR R
0.5% ,10% M H 53 R FAFRMEE I E 0.5% B U513

g

LaRES

1.6.5 JEZERN SR HE Jea 6B T A Bl
1.7 Stk

A B R SPSS 19.0 e -3 14T, A4l
DIBEL + hndiZs (w25 ) R, 222 R0 LhBCR L E
F Iy 25500, LA LU AR T LSD— 155 & 4R T RS
AR FAEXT ¢ /e, A e /K ifE a=0.05,

# R

2.1 735 PADAM X SRR #9474
WS AR 1 AT A A RS SRR AT LA, 10T
TT FT 7K SR (1=51.465, P=0.000;1=64.453 , P=0.000) ;
LR A] I S K (1=—15.457 , P=0.000 ) T 3 38 377 7K BeF ] 7
WAL (1=35.330,P=0.000) . SEEA5R R IER R EUILETT
FT (% 99% 1] {5 X 8] T B 435124 5.56 ng/ml #1 4.68 nmol/L;
N IR (=R A A NS ot N R 9 )
22 AR &EsERKRATAFOH

f 2% 2 AT IR YT 200, 4 4R R R ) (F=1.861,
P=0.159) FI5E A PK IR ] (F=0.508 , P=0.680) Jo W .22 5% | ik
oA ] btk 53007 R A BRALAR EE BT R IR A R RER
T 2N 20 K BRI 2 SR s [ BH S R A1 (P L3424 0.000) 177 58k
TEVFDK R ] AR S T (P A 0.000) 5 AR SRR % 24
WA R BURH He A, A 5 B g AR Ak (P (B4R 0.000) , R 7%
Sy b oG tE B X (P14=0.667 ; P20=0.595) . 12
AN RN SRR A B RE IR 25 PADAM B B LK F7 F
Uo7 RE 7, T RECE HLAMARIRE , HAE IROR 5 TN R S2
— 0 SRR AN, T 2 HA 0 i 3 BT AL
23 R &FEA RS KRR R AT E o A WY a

H% 3 IR IRYT 20T, 4 R I TT(F=0.647, P=
0.591) FT(F=1.432,P=0.255) & ® I W22 5 AT AT 1
P, WBITZG AR IR R 52 K RInE TT(P(E)
4 0.000) .FT (P {E 124 0.000) 53657 Fir K%t FRZHAH L 1 2
T AR SRR 2 2GR U L, A8 AL S B g (P12=
0.004, P13=0.009 ; P18=0.001, P19=0.000) , JEJE % 5 251 21
M H22 RISE 5 X (P14=0.762; P20=0.282) , H1%% 4 1]
HIERITIE AR IR RS2 A KR LH FSH & i
L0 B L B S BRAIS (P (B34 0.000) 5 A1 2 SR & |
2 K A L, 2R AL A f (P24=0.000, P25=0.003 ; P31=
0.000, P32=0.002) ; IR 72 5 254 L3 TC 411 F 22 57 (P26=

SOD Fr g R B L Z IR 10% 5 251K MDA 0.247,P33=0.566) ., $&/R AR SIIR 7R K R ER /i
T, PIEA R ER; SR A LE IR T RCE B i
®1 KBRERAE—AEREE (x£5)
Tab.1 Comparison on general condition before and after making PADAM model ( x +s )
ZH 31 i ] TT (ng/ml) FT ( nmol/L) EREAE (s)  SRAAVFKITA] (min )
) TEIH 5.59+0.27 4.75+0.25 172.59 +4.26 2925+1.16
RIS 40 e
by 3.06+0.51 3.49+0.21 190.33 +7.07 20.90 + 1.14
1 51.465 64.453 -15.457 35.330
P{E 0.000 0.000 0.000 0.000
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F2 ABKRRBITEITAZEEN (xx5)
Tab.2 Comparison of ethology among 4 groups before and after the therapy (x +s )

. TR (s) SO K] (min )
417 Hht S - . o e - . s
JRITHI BITIE Bt ¢ K656 JRITHI BITIE Fext o K6
AR 8 194.75 +9.41 17203 +2.13  11=7.888,P1=0.000  21.58+1.56 29.16+1.07 t5=—12.096,P5=0.000
TR 7R 20 8 188.31 +6.75 17924 =127  12=3.727,P2=0.007  20.81=125 2695+128  16=8.400,P6=0.000
25 8 19233604  179.60£1.27  3=6.990,P3=0.000  21.19+1.43  26.64+1.08  7=-9.195,P7=0.000
Xof B 8 187.24 = 6.33 18934 £1.77  14=—-1.006,P4=0.348 2038 +128  20.89+1.24  18=-0.012,P8=0.991
F=148.364, P=0.000 F=72.747,P=0.000
AR vs. X R P9=0.000 TN RAL vs. X HRLL P15=0.000
PR R AL vs. XTHRZL P10=0.000 PIR AL vs. X HRAL P16=0.000
LSD—t #5136 294141 vs. XTIRZH , P11=0.000 24 vs. XFERZL P17=0.000
TRFIZR 2 vs. BHR A2 2H P12=0.000 TRFIZR2H vs. IR A2 2H P18=0.001
TR vs. 25440 P13=0.000 TRFIZR 2 vs. 25920 P19=0.000
IR T2 vs. 2594 P14=0.667 IR 72 vs. 2594 P20=0.595

®3 4AKRREBFTAEMHEREEN (x£5)

Tab.3 Changes in testosterone among 4 groups before and after the therapy (x = )

TT ( ng/ml ) FT (nmol/L)
2151 Kkt Sy - — —— — —
LA LIS Pt ¢ K5 RITH NEEAd e Bext ¢« ¥ 5%
AR A 8 3.07 £0.43 6.07+025  11=-29.829,P1=0.000 347021 610022 15=-24.382,P5=0.000
PRI T4 8 2.82+0.33 556+0.19  2=-24.824 P2=0.000 3.53+0.17  471x0.16  16=-31.377,P6=0.000
EYEE 8 2.86 +0.46 561+032  13=—41.536,P3=0.000 3.45%0.19 483028 (7=-18.798,P7=0.000
X HRZH 8 3.06 = 0.59 2.84+0.47 14=0.658 , P4=0.532 3.63+0.21 3.51+0.27 18=0.984, P8=0.358
F=162.371,P=0.000 F=168.984, P=0.000
TG vs. XFHEZH P9=0.000 AN vs. XTE4] P15=0.000
PRI AR vs. XFHEZL P10=0.000 PRI R4 vs. XFHE4L P16=0.000
LSD— #:56: I vs. XTHAZH P11=0.000 251 vs. XTHEZH P17=0.000
TRAIZR 2 vs. IR 741 P12=0.004 TRAIZR 2 vs. IR 741 P18=0.000
TRFIZR2H vs. 25920 P13=0.009 TRAIZR2H vs. 25920 P19=0.000
JRIR R vs. 2544 P14=0.762 TIR T2 vs. 2544 P20=0.282
x4 AHRREBTERERZESU (x£5)
Tab.4 Changes in gonadotropin among 4 groups after the therapy (x +s )
215 ik LH (ng/L) FSH ( (pg/ml)
TR 2R 8 1452.15+6.05 2322 +4.48
IR 7R 8 1496.36 + 15.83 3334 +7.31
254 8 1483.87 + 18.81 31.86 +2.97
Xif R 8 1708.91 +29.52 56.28 + 4.69
F=291.255, P=0.000 F=61.354,P=0.000
AR AL vs. XFHELL P21=0.000 AR vs. XF HEZH P28=0.000
PR R vs. XF B4 P22=0.000 PHIR AR AL vs. X JHEH P29=0.000
LSD—¢ K1 2 vs. X IEZH P23=0.000 2 vs. X RRE P30=0.000
TRIZR 2 vs. TR 4 P24=0.000 TR vs. IR 7220 P31=0.000
TRIZR 4 vs. 25920 P25=0.003 AR vs. 2544 P32=0.002
FIR 7R vs. 25941 P26=0.247 IR R4 vs. 2544 P33=0.566
2.4 RE R EsTEE K SOD MDA #%h ZUAH 8, 28 AL B 1R (P4=0.000, P5=0.003 ; P10=0.000, P11=

M2 5 IR RYT IS TR AR IR 2 RN 2 W 20 K U JUE 0.003 ; P16=0.000, P17=0.000; P22=0.000, P23=0.000) , JiEIE %
FISEAL SOD 75 e FU BRZEAR LE W 2 7 (P (B4 0.000) 1 S 22 R TS L (P6=0.121; P12=0.545 ; P23=
MDA 75 2t B 5 AR (P (B35 0.000) AR SR &% 259 0.789) ; (H7E S AL L b IR 22 SOD {5 W] & T 259 4
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x5 4HKRBITFESH SOD.MDA SR (x+s)
Tab.5 Comparison on contents of SOD and MDA among 4 groups after the therapy (x s )
215 Bt R r
SOD MDA SOD MDA

AN 8 112.92 +9.28 13.47 £2.02 111.25 +8.64 13.74 £2.33

TIR 720 8 85.41£3.58 22.13+1.45 93.22+4.19 20.50 = 1.64

24 8 79.40 = 4.27 2141+1.75 7741 +4.53 20.93 = 1.37

X RREH 8 48.92 +10.42 37.19 + 3.67 47.39 + 6.38 37.50 +5.53
F=97.709,P=0.000  F=138.161,P=0.000  F=69.0221,P=0.000  F=80.597,P=0.000

MRFIRAL vs. X IR P1=0.000 P7=0.000 P13=0.000 P19=0.000

PR TR vs. XFHEL P2=0.000 P8=0.000 P14=0.000 P20=0.000

LSD-¢ K8 2544 vs. XTHRZL P3=0.000 P9=0.000 P15=0.000 P21=0.000

IRAZRAL vs. TR A4 P4=0.000 P10=0.000 P16=0.000 P22=0.000

AR vs. Zie P5=0.003 P11=0.003 P17=0.000 P23=0.000

FRIR R vs. 25940 P6=0.121 P12=0.545 P18=0.000 P23=0.789

ARG

1
Fig.1

(P18=0.000)
25 RREKENFERKRAELAEFHEGHH

SR SR LA ST HE G a, 73 I 7E 100 x A1 400 x
BT MELALEIEA, hIE 1 ATH 100 x GRS WEE, I
Fo IR S Be 2 2L [ %k HE 2K L | A B S A 4005 5 7 s
FILIN) A5 AR T, FE R 5 2, T AR 2 Rk ARG A5 HES 25 6L
A B 20 BE T 2 5400 x SGBE RS IR A IR A K 2y
Wy 2 [R) % BR AR e, A Bl it 004 48 =2 v 7] B 2 4084 - | i)
SRS 2 | AN R Y

3 3 8
3.1 PADAM IRA% BhRi i AL 64 7T 47 M Bog 97 ILIK

PADAM J& H A5 S PEIR N IR K AN 1T

Xof 4

KREAREFZETML(100x )
Phathological changes of testicles ( 100 x )

LAY — RIVREAR , Bl 5 AR 8 3G MRy B AR
VISR ER R AT TR 2 51 & PADAM (1) 3225
N, HEIFE R, AR EER HA R R i 4l i e
REAS 07 52 0, 8 WA K T e RS2 5 R i | 175
SYL ORI, ARSI EE I R R AR
Ji, HIEH A R BRI LT TT FT KT H
T IE B AL E 99% T {5 X ] A7 R 23 el g
55 PADAM i BRAE AL, 2R Wi FH PRl 1ok P &2+
PADAM KEUEARUEATF 1A, BT, TST ZENING
J7 PADAM M EAED7 | B RBHE A R0 A i P
DiBe R iE R, £ = B L2 sk ) s (R ETR
YT I IRV TST A7AE 25 1 QN34 i £1 86 11 BoAs
2 ) 8 70 I P O O vy A o LA S A ) RS 45
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WL RS, F, FREEBERITED A
PPN
3.2 ¥ %497 PADAM &9 7T AP AUR AR 3
3.2.1 ZLRMAFANTWREWRE  HEHRER
B GIAZ BT B ik~ A - 52 U5 (the hypotha—
lamus—pituitary—testicular axis, HPTA ) 1 4% J5 %
HPTA HZ5H FITfg 55 Y Re T R S A & ek s
ARG, AEXTER RIE AT Bl - TR~ R D) R A
FE R I, 3L G ] N [ A 1 S50 /N BURRAIG
A4 LR S 2R KT, AR FBIL A AT fig i 2o 1
R S A L ) BT Sl R s M M R 1Y) B a5 [
B, 3 AR AT AR S 56/ Bt 5 1) LH ZKF JHEL
il AT B S A 1 B KA B LH 433, AR
SEYREE Rl W AN R AR VA A e k2 4 e S g R B
I3 B ZR KT, ELRBREAGE =5 1 LHS FSH 7K
gh LI A X PADAM K SR 7R A4 A= 5l 40 I 2R
GLHA MR ER .
322 LHRNFEEALE B JEEE WL sh ik
NI HERR A 95%: Fh =2 1A B 40 Al (Leydig ZH/H)
T3, B A8 BN, Leydig 20 T2 25 i) e A%
DL R sl S EOL G MR (B 12 T
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