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FEFR,ZBAAREZZEFR  FERERBEEZZEFARATIRES ER(T—REME A 50 mg/kg) HITERE
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[Abstract] Objective To investigate the changes in structure and function of zona fasciculata and reticularis of adrenal
cortex in castrated male rats, and explore the effect of low androgen on the signal pathway of cyclooxgenase-2 ( COX-2).
Methods Thirty male SD rats aged 10 weeks were randomly divided into control group (n =8), castration group (n =11)
and replacement group (n = 11). Rats in control group received sham castration, those in castration group underwent
castration, and those in replacement group were managed with testosterone undecanoate (50 mg/kg per month) after
castration. Ten weeks later, serum samples were collected for determination of serum concentrations of testosterone (T),
corticosterone (F), adrenocorticotrophic hormone ( ACTH), luteinizing hormone ( LH) and follicle-stimulating hormone
(FSH) by radioimmunoassay, adrenal cortex tissues were obtained for observation of morphological changes in zona
fasciculata and reticularis of adrenal cortex with HE staining by light microscopy and ultrastructural changes by transmission
electron microscopy, and the expression of COX-2 mRNA in tissues of adrenal cortex and thoracoabdominal aorta was
detected by RT-PCR. Results Serum T concentration in castration group was significantly lower than those in control
group and replacement group (P <0.01), and serum concentrations of F, ACTH, LH and FSH in castration group were
significantly higher than those in control group and replacement group (P <0.05). Cells in zona fasciculate and reticularis
of adrenal cortex in castration group were larger, with bigger nuclei, more mitochondrion, better-developed smooth
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endoplasmic reticula and less lipid droplets. However, the morphology and ulirastructure of cells in zona fasciculata and

reticularis of adrenal cortex in replacement group were similar to those in control group. The expression of COX-2 mRNA in

adrenal cortex tissues in castration group was significantly lower than that in control group and replacement group (P <

0.05), while the expression of COX-2 mRNA in aorta tissues in castration group was significantly higher than that in control

group and replacement group (P <0.05).

Conclusion There are hyperplasia and hyperfunction of zona fasciculate and

reticularis of adrenal cortex and lower expression of COX-2 mRNA in adrenal cortex tissues in castrated male rats, and the
increased expression of COX-2 mRNA in aorta tissues may be related to the vascular disease induced by low androgen.

[ Key words] low androgen; adrenal cortex; cyclooxgenase-2; blood vessel
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T)KFTHEERR, MENLEFBIAFT B T 4558
DCEREXRENNEM. 30D EBHNT KEEFE
HTFHE1%"" ;40 2 BHABRTERRHRS HRER
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ACTH) ,E &4 i & (luteinizing hormone, LH) . {ig BF
Y03 & (follicle-stimulating hormone, FSH) B 5t % &
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TCCGT-3'(Fiif) , F=¥ fE 124 bp; WS GAPDH 5|4
FE%: 5-AGATCCACAACGGATACATT-3’( ki) ,5-TC
CCTCAAGAATGTCAGCAA-3'(Fiig) , F=#1K B 308 bp,
PCR R Ri &% : 95 CHIAEH: 5 min;95 CA# 30 s,
55 CiBk 30 5,72 CFEA$45 5,28 MG ;72C IEAF
10 min;4 C{f#7., PCR ¥ =44 EB Y ii1.5%
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7 COX-2 mRNA X REEN ST
1.4 FitET®
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P<0.05 RRERARITFEE L,
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RYIXGETHEBL(P>0.05)(FK1), BEF10 4,
ERARRME TREEERTHRBAMBERA
(P<0.01),TiM# ACTH.F.FSH 1 LH )k £ B =
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1 BHAREKREBEE (35, )
Tab1 Comparison of body weight among rats in three groups
(%5, g)

g BT
FEH(n=8) 388.4 £14.0
EHHA(n=T7)
HREA(n=8)

BEE10H
513.2 £33.5
518.9 £30.8
507.8 +28.7

390.3 £10.1
387.0 £16.5

*2 EHARNDEBREKELB(2xs)
Tab 2 Comparison of serum hormones among rats in three groups (z +s)

E:E T/(nmol/L) ACTH/(ng/mL) F/(ng/mL) FSH/(mlU/mL) LH/( mlU/mL)
FHHEH(n=8) 11.52 +3.84 1.57 £0.18 14.92 +2.04 0.77 £0.28 0.94 +0.56
EHH(n=7) 2.83 +£1.43@ 2.50 £0.30% 20.52 +£3.377 1.27 £0.447 1.59 +0.530
HRE(n=8) 9.86 +4.05 1.90 £0.13 17.41 £1.90 0.93 +0.36 1.04 £0.35

®P<0.05, ®P<0.01 Sy EAMBERALE.
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1 SHARELREERRATHAZESR HEx400
Fig1 Histological structure of zona fasciculate of adrenal cortex in each group HE %400
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23 BRARRBLEBREERMESIKMEHARFT  FRALAF COX2 mRNA KRIZEZFE TR, 31K
COX-2 mRNA H3RX BHL P COX-2 mRNA RZXHE L, ZRBASR
SHEAMERALE, EHARRE LRE  HFEEX(P<0.05)(H45),

A GTHH; B. A HAPRTARERER, ERAE BREER BECHEWN L (EEAFLNR) EREBANEFE(RATLHR); CHR4.
2 FEARELRERARTEHAZEE HEx400
Fig 2 Histological structure of zona reticularis of adrenal cortex in each group HE x400

g Agh 54 A i oo bRt

A~CXWHEA. ZHEAMBAAREET LRFRFHR; D~F. HHA ZHANFRAXRE LIERRFT M HR =2 pm,
B3 S#HAREEBRRERRATHARGTABRBMEN BMBE x17 500
Fig 3 Ultrastructure of cells in zona fasciculate and reticularis of adrenal cortex in each group transmission electron microscopy x 17 500

GAPDH COX mRNA

AR BB PR Marker M L B
B

COX mRNA GAPDII

A BERER; B. EsiBkmEHRA.
4 FRAREFBERMEFHKMEHL COX-2 mRNA Rikf) RT-PCR # 3 d ik B
Fig4 Electropherogram of expression of COX-2 mRNA in tissues of adrenal cortex and aorta in each group detected by RT-PCR
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314 IR %k K 8 4@ ACTH, FSH #1 LH™, #%
ACTH 1 LH B3 RERT ,'E L IF 55 AR 40
WA IMTHRERE R MM KERIREH, —
BAR , FEEBHARRS THES _HEAm
k. BE_WERESESERTEYY WHEE
HERMES ERERMRFNEES B R, &L
BEREIREARNS . REMERIIY'E EFERK
FREESEZANER BRI E LK
KRB EN S RAE HEIER ;T Isaacson £ BRI T
AN L2WREM FARSME RN 4B IR R4 i
FRBERN A, IEE TX— R,

EER,ERESLONERRANXRZBER
FER. BREAESONEERERNEEEUME
£ R PR R R B KRN E

7E COX2 fESBBIBE"" . R, EBREHZS
L% R RE B B A S BT LA SRR 1E o A< BF 58 MG
MW ERRE F IR B A1 i £ 30 fk COX-2 mRNA
RENBMERE R . EFHARRESKME LA
COX2 mRNA WRZEZE L, ME EREFHR
COX-2 mRNA FAMBETH,

COX RIEANER G RAT IR R MM X d 8
FRH-MEERESR, ICRIAFEFRMHERAN
COX, B 41 JR B iy COX-1 fi% B & iy cox-2"",
COX2 ENEERNRBENR, AEFEHEBLT K
KRBT HAZY M ME N B4 8 VL4
M EERAEARMEBARS -5 REFD
MR, SREVR AKEF . AEEFH
nNEFEEHYREERINBEERERE S
BRI, AR Bl K R 3 S ki & 4 4UF
COX-2 mRNA WRZX B FE L, B REHHEMK
EEERIUNE RN ARG Z —, TE EFEER
R WHEREBR(KRU AW FAE)NE
EEAZ—RHL  HEENHEEDS SHERE
ERXARETBRPEEERREZR, MHER
H T2 KE T «B(nuclear factor kappa B,NF-kB) f1{§
& B 1 (active protein 1, AP-1) B35, M 1 &l
COX-2 fyZix ™", HHMEH KR F RN W
Z,EBERERTHRETERRFZXNRERF
AR M) , B R B A B AR M K R BB AR Y A A T o

ABFFES X MY SD RKREMERFAREL
REBRIYER P NE ,EELT EHERRRF
B BB R AR AR A T AR R, )
it 23S IR i COX-2 mRNA XX T, M F3)
fkIiL%E COX-2 mRNA X5 B, ## )5 & 7 iR 1K
HEBERRELERZERERILEZ—,

[ 5% 30k ]

[1]M : clinical implications of the decline in
serum testosterone levels with aging in men[ J]. J Gerontol A Biol
Sei Med Sei, 2002, 57(2) : M76 — M99.

[2]LiJY, LiXY, Li M, et al. Decline of serum levels of free testoster-
one in aging healthy Chinese men[ J]. Aging Male, 2005, 8(3 -
4) ; 203 —206.

AM. And

12

[ 3] Morley JE, Perry HM 3rd. Andropause: an old concept in new
clothing[ J]. Clin Geriatr Med, 2003, 19(3) . 507 —528.
[ 4 ] Moran C, Reyna R, Boots LS, et al. Adrenocortical hyperrespons-

to opin in polycystic ovary syndrome patients with

| androg [J]. Fertil Steril, 2004, 81(1): 126 —

131.
[ 5 ] Harman SM, Metter EJ. Longitudinal effects of aging on serum total
and free testosterone levels in healthy men[J]. J Clin Endocrinol



No.11 WAL E: EHEEREE ER R AR AR AR R RS R S COX-2 RS EBNEm

+ 1573 -

Metsb, 2001, 86 724 —731.

[ 6 ] Hirst J], West NB, Renner RM, et al. Steroid hormone receptors in
the adrenal glands of fetal and adult rhesus monkeys[J]. J Clin
Endocrinol Metab, 1992, 75(1) : 308 - 314.

[ 7 ] Isaacson WK, Jones SJ, Kmueger RJ. T , dihyd

one, trenbolone acetate, and zeranol alter the synthesis of cortisol in
bovine adrenocortical cells[ J]. J Anim Sei, 1993, 71(7): 1771 -
1777.

[ 8 ] English KM, Mandour O, Steeds RP, et al. Men with coronary
artery disease have lower levels of androgens than men with
normal coronary angiograms[ J]. Eur Heart J, 2000, 21(11) ; 890 —
894,

[ 9] Er F, Michels G, Gassanov N, et al. Testosterone induces cytopro-
tection by activating ATP-sensitive K* channels in the cardiac
mitochondrial inner membrane[ J]. Circulation, 2004, 110(19):
3100 -3107.

[10] Lu YL, Jiang BR, Xia FZ, et al. Changes of pituitary and penile
structure in male adult rats following castration and high-fat diet[ J].
J Endocrinol Invest, 2011, 34(2) . 111 -116.

(1] B12 2% .8E FELE -2 54 BERLERKE
FHER[T]. EEBES, 2007, 30(10) ; 792 -795.
[12] Inoue H, Taba Y, Miwa Y, et al. Induction of cycl 2

ok

expression by fluid smear stress in vascular endothelial cells[ J].
Adv Exp Med Biol, 2003, 525 41 - l44.
[13] Ohnaka K, Numaguchi K, Yamakawa T, et al. Induction of
yelooxyg 2 by angi in II in cultured rat vascular smooth
muscle cells[ J]. Hypertension, 2000, 35 (1 Pt 1) . 68 - 75.

[14] Inoue H, Tanabe T, Umesono K. Feedback control of cyclooxygenase-
2 expression through PPARgamma[J]. J Biol Chem, 2000, 275
(36) : 28028 —28032.

[15] Lee KM, Kang BS, Lee HI, et al. Spinal NF-KB activation induces
COX-2 upregulation and contributes to infl
tivity[ J]. Eur J Neurosei, 2004, 19(12) ; 3375 -3381.

[16] Xu J, Kim GM, Ahmed SH, et al. Glucocorticoid receptor-mediated

o h
Y pam hyp

suppression of activator protein 1 activation and matrix metalloprotei-
nase expression after spinal cord injury[J]. J Neurosei, 2001, 21
(1).:92-97.

[BmAH] 2011-04-10 [FxHE] TRF

(k&% 1563 ®)

[15] Benter IF, Yousif MH, Anim JT, et al. Angiotensin-(1 -7 pre-
lop of hyp and end-organ damage in
p ly hypertensive rats treated with L-NAME[J]. Am J
Physiol Heart Circ Physiol, 2006, 290(2) : H684 — H691.

[16] Adams MR, Robinson J, McCredie R, et al. Smooth muscle dys-

vents d

P T 1 I 1
i 2

dilation in adults at risk of atherosclerosis[ J]. J Am Coll Cardiol,
1998, 32(1): 123 —127.

[17] Kasai N, Sugimoto K, Horiba N, et al. Effect of D-glucose on nitric
oxide rel from gl ular endothelial cells[ J]. Diabetes Metab
Res Rev, 2001, 17 217 - 222.

[18] FI, FER,FER. % B HEL PBK-AK FSEBBMHA
BREREHEMEERNERERE[]]. PEEZZE, 2006,
B86(48) : 3425 —3455.

[19] Danne T, Spiro MJ, Spiro RG. Effect of high glucose on type 1V
collagen production by cultured gl lar epithelial, endothelial,
and mesangial cells[ J]. Diabetes, 1993, 42(1) . 170 - 177.

[20] Birinyi-Strachan LC, Davies MJ, Lewis RJ, et al. Neuroprotectant
effects of iso lar D

nd d al

function occurs independently of impaired

itol to prevent Pacific ciguatoxin-1

ions in 1 excitability; a comparison with other

osmotic agents and free radical
2005, 49(5) : 669 —686.
[21] Passaner J, Pistrosch F, Biissemaker E. Nitric oxide in chronic
renal failure[ J]. Kidney Int, 2005, 67(5) : 1665 — 1667.
[22] Gunnett CA, Lund DD, McDowell AK, et al. Mechanisms of

gers[J]. Neuroph logy ,

inducible nitric oxide synth diated lar dysfunction[ J].

Arterioscler Thromb Vase Biol, 2005, 25(8) ; 1617 - 1622.

[23] King GL. The role of hyperglycaemia and hyperinsulinaemia in cau-
sing lar dysfunction in diabetes[J]. Ann Med, 1996, 28(5) :
427 -432.

[24] Gallo A, Ceolotto G, Pinton P, et al. Metormin prevents glucose-

induced protein kinase C-beta2 activation in human umbilical vein

h n:m[J]_ Diabet:

dothelial cells through an antioxidant
2005, 54(4) . 1123 -1131.
[25] Lipton SA, Singel DJ, Stamler JS. N

ive and neurode-

structive effects of nitric oxide and redox congeners[ J]. Ann N Y
Acad Sci, 1994, 738 ; 382 - 387.

[26] 84 %, Goedecke A, Schrader J. 3% FEXF 1l & P4 Bz 4B B8 o NO
FREEENEREENMRTREII]. PEHERAEESZRE,
2001, 16(2): 63 -66.

[#wAEHM] 2011-05-11 [EXHE] TRF



	1568.pdf
	1569.pdf
	1570.pdf
	1571.pdf
	1572.pdf
	1573.pdf

