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The expression of 11B-hydroxysteroid dehydrogenase type 1 in the hippocampus of rats restrained and
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[ Abstract)

in the hippocampi of rats stressed by restraint, and adjustments to 113-HSD1 expression in response to electroacu-
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Objective  To observe the expression of 11B-hydroxysteroid dehydrogenase type 1(113-HSD1)
puncture. The mechanisms of adjustment of the hypothalamic-pituitary-adrenal axis ( HPA) to electroacupuncture
were also studied. Methods Rats were randomly divided into a control group, a group stressed by restraint and an
electroacupuncture group. The rats in the control group received no treatment. The rats in the stressed group were put
into a small columnar cage and their hind legs tied outside the cage. The electroacupuncture group, in addition to be-
ing restrained, received electroacupuncture at the Zusanli acupoints on both sides of their bodies. The rats were then
sacrificed and their hippocampi were isolated and lysed. The expression of 113-HSD1 in each hippocampus were ob-
served using the Western blotting technique. Results The levels of expression of 113-HSD1 in the hippocampi of
the restrained group were significantly higher than those in the control group. After electroacupuncture, 113-HSDI1
expression in the hippocampus increased further and lasted 3 h. Conclusion Electroacupuncture at the Zusanli
acupoints (ST36) can increase 11B-HSDI1 expression in the hippocampus of stressed rats, and this adjustment may
be related to the HPA axis’ negative feedback function.

11B-hydroxysteroid dehydrogenase type 1;  Zusanli acupoint; Electroacu-

[ Key words] Hippocampus;

puncture

AHOCHIF 5T ¢ 30, MUK TE I 8ol 78 vh T e -
K- R (hypothalamic-pituitary-adrenal axis, HPA)
S RETTHERZS W S 23 HPA #iG sl 2 5
HPA il 67 S 15 9 35 1 2 rpoix pfr e g 48020 ot 1y
11 B-FRFEA[F B A5 U 1 (11B-hydroxysteroid dehydro-
genase 1,11B-HSD1) 5 HPA Hli 5z {58 5 B U1 AH E 2T
AN A B = B CREAE IR T R B HPA il
SEH SR T RO T i Y B SR AR BB N B BORCR

DOI:10. 3760/ cma. j. issn. 0254-1424. 2009. 03. 005
Ve BT 266071 5 fRTAESS 401 BERE s Z2NR TS ;dbat
R A E B 205 Bl (1)

(adrenocorticotropic hormone , ACTH ) 7K F- T (SR |
TRGHER RIJE T HPA Ji i) A PO ML 2 15 5 9 5 18-
HSD1 £ 3K KA O, AT LA ARS8 10 R B Ay
YA WL AL AT R K B S 118-HSD1 3 H 3R A
ARSI TR HL &8 55 HPA Bl mT e AL
IRIELT

5%

— B e AL 3
HEpEH 28 HUEPE Wistar KB, AT (220 £20) g,
FEHBENL XS R (4 H) REEZH (12 H) g2



- 160 - HRA Y T 2 5 B 42 27 2009 4FE 3 A 45 31 #2553 1 Chin J Phys Med Rehabil, March 2009, Vol. 31, No.3

(12 H) o % RRZH K BRSE 50 IR 45 T AR AT R R AL 3
SR I BRI ] o 2 7 R TR R A R B T PR A
BRI A o A P 25 T A . A R SR 1 A 7 1
VEITIEANT B 5256 K B 28 AE — > il [ /2 08 B
(BRIEK 15.0 cm, N2 5.5 cm) N, AU B & 5 T8 14
G HEILTE S ANRETE B, A ALK B A IS R
(EEBET Ry I IR g B Rk gl
PEBCRASFFEE3 hE ! BOR BRI = B4, T B AT
I, PR WQL002K Y fiL &R Y7 4, 15 B B % I A
RS ~12 Hz, I IRSRIE R 1 mA , B S B350
10 min HE JF05E L )84 A 1 mA,%‘[‘%UE\Bﬂ‘I\Eﬂﬂ? 30 min,
R R BB EHTAYY 45 RS, B 45 41 K B AR 4 -
JCE T AT F HOK B RAE S BRIEN

. Western E[J78 3232 4610

WA F B AR BT R AR T 45 R R R
1 h.3 h 704 HORE WL ARSE X BRZH K R T L
BITEE AT B2 488 BRES 20 K B Sh 2 21
FURVE T F 2 B0, R Western B3 4858 3%
Ko ieE heH 20 11R-HSD1 HE A &,

Western E[J375 24 SR A E AL TR UD T 4% 2 KRR
T ERAIMA B2 F 1 (0.5 o/L) 45K )5 T
4 CIFEET B (10 000 x g) 10 min, WA F 35 &
FEEEEY ) AL E K R R Y LK 4 S
FRENDTEINT (50 wg I FUREAS, s e 5
10% SDS-2R PR It Bt Jie FELUK 73 B3 B 1, SR e SR FH R
FEAN (22 [ Bio-Rad 23] HA i ) W i b 2 11 6 BT
PR 4E 2 ( 32 [ Amersham A E H &) b, &E
bR A 1 £F 4 28 1% 10% BRS04 F1 0. 1%
Tween-20 Y Tris 22 (P H R B 2 b, SR 5 17 5005
TR, S 1:1000 A4k I 11B8-HSD1 $it
B, T4 CHABETME IR, AL Tris ol (&
0.1% Tween-20) ¥ 3 UG , A FEHT4 1gG-HRP it
P PUARTEEE R 1:1000, = F#FE 1 h; P Tris 22 0
(5 0.1% Tween-20) PE¥ 3 IR, 76 1% %5 N i A 48 5%
o2z RO (B CA RN ) T X S R T
o, DA R 11B-HSD1 454, FRIRer 4E R B s 18-
HSD1 ZfF B RS oS, R 22 vhifk (50 °C) B vk
% 30 min, #XJ5 HIRIFE 5 5 7R B-actin 4577 ( B-actin
Pk R 2 E Sigma A ] &), UAYE e N 2 1R
Yy, FEaEERRCRHEG S R % ( LigE H B
ABRZA T ) X X 2R b B4 5 B R T
A, HAIE EAE PR 25, R 118-HSD1 454 % i/
B-actin % % FE UM 7R 118-HSD1 2 (AR XS &
K-

= B EahT

ARG K B S FR AR P) 118-HSD1 457 % B
5 B-actin KB LA (x £5) PR, GoiT2F kit
¢ #5565, P <0.05 Fm 227 HAGH#RL,

5 g
— R o6 R BUTEE D 11B-HSDI & H ik Y

Al

Western E[Ji0 7% 32 K 25 5 {7 ,Eﬁgﬁﬂbﬁjﬁ ST
LN 118-HSD1 & 3R i8KF-BH W38 hn , 5 X0 e 2] L
B, EFEASGHHFE X (P <0.05) , KK E 3
ARG 1 h 32 & FXHRAL (P <0.05) , HAk
BRI 1, SRAELH Axt BE 27 Sh Py 118-HSDI1 4%
B/ Bactin A5 B FLE A HE L 1,

Al A% B2 S R )
pagiicEecl 0h 1h 3h
11 p -HSDI1 —
B-actin S .
0.35 1 .
B 030 T
gﬂ;{ 0.25 | a
= 1 L
% 0.20
o % 0.15 |
%."3 0.10 |
=2 005t
0.00
FagicR| 0h 1h 3h

B a8 6% B s e )
4 B R 118-HSD1 4571 % B/ B-actin 2k % HUAH ; 55
XTRRL HLER,*P <0. 05
B 1 XHRZH e R a2 R B, 118-HSD1 4547 %5/ B-actin 5545
T B A

R ORAA X AR EAE S A 118-HSD1 HEH

TR (% +5)
X R ZH 0.09 +0.03
A
ARG 0 h 0.24 +0.05"
AR 1 h 0.19 +0. 02"
ARG 3 h 0.14 +0.04

T RNEE S 11 B-HSD1 541 % B/ B-actin 25 2% B LUAH ; X R
2 Lhd,*P <0.05

U R = O SRR O B S 11 3-HSDI
B HRIRIETEN

Western EliE 2252 45 R R AT R =B/ OGFR T
A R B U T oA S 4 = %) 118-HSD1 25 1
FIK, MHEAREAEHE 113-HSD1 F kK 1 w5, B2 e
FHAYTFSS RT3 h WA 3 T AR AT K P (P <



AR PR A S A 245 2009 4 3 431 B4 3 ] Chin J Phys Med Rehabil, March 2009, Vol.31, No.3 - 161 -

0.05) , BARNGOLIHEILIA 2, FL T ZH FIPR AT 2 4% WAL
(8] 5537 S5 N 118-HSD1 2%l % i/ B-actin 25715 L 1L
HAMTER I 2,

WA B JE A HLEF 45 S B[R]
il \ A
0h 1h 3h Oh 1h 3h
11 B-HSDI .. B e o

B -actin e G T e S —

0.90 a

0.80 | a
EM 0.70 a
ﬂm 0.60 |
¥z 050 O a4
Q% odor @ s
=2 030t
& g 020}
S g0}

0.00 ! .

0Oh 1h 3h

T4 A B B e 5 RS e [
o B NEE R 113-HSD1 255 % 4/ B-actin 554 %5 HUH ; 5
WA LR, P <0.05
B2 oeafizH M4t 2H 11B-HSD1 4545 %5 i/ B-actin 557 5 i
LU A ST

F2 HEHHSREHKEED N 118-HSDI
HAFRBAKT L (7 £5)

a5l o #ETH A 11B-HSD1

FEARBKF

Rag

ARG 0 h 0.47 +0.07

ARG 1 h 0.38 +0.06

HAEMRERJR 3 h 4 0.31 £0.08
IR

RAHHIRIE 0 h 4 0.78 +0. 06"

ARG 1 h 4 0.68 +0.07°

RAHIRIG 3 h 4 0.59 +0.09*

1 RNEE N 113-HSD1 45717 %5 B/ B-actin £ 7 B LUAH ; S5 R4

AN IR 8] 24 ELA,* P < 0. 05
W

B KA N 35 , FE HPA Bl R i kb F ok 7k
A, eS8 LR K S 4 Wb R U &R (glucocorti-
coid,GC) , TSI IHST HPA BhiG sh T g i b —
WXARZR 2140 B RERS 6] HPA 0% 3l , 25 HPA i)
SRR IR U X HPA Bl R G IR 7R
TR T D 42U GC Wk B RO Bz B M 2 A2 A
( glucocorticoid receptor, GR) |k B i % 32 & ( miner-
alocorticoid receptor, MR ) A% Fe {5 . AH A58 K B,
NAKIE TN GC ¥ JE A2 113-HSD1 77, 11B-HSD1 fig
W TTTE PR 11 -8 S 1 o P i T ) 2 A A A T Y
P TG B S5, DA T 4 v LA S 2H 2R R GC K
W23

AT I, mFRSE /N 118-HSD1 5, /s

SR HPA ok J7 38 5, S 35000 N K B ACTH JEfilh
Sy N S R e W B AR I EE T LA R S
SN R EN T T A U GC K H B R
iK™, EiRwEsT RGP 118-HSD1 fEHZ 158, HPA
B B e, A R T 4R R HPA e el
11B3-HSD1 7E 42 5 sk 4E 51 D2 LR GC ks A s
GC BT RARVE - B BB X RSN
11B-HSD1 BEASIE L 520 GC He )& 5 HPA Hli% 3h

ARWFFLE R K, LR R R s |, i o
P 11B3-HSD1 £ 1A /KT i 3538 i, I 2k 21 4f
N FRAEBRJE 1 h, B iy SR B 25 Jy A R 2 e v
(4 11 -8 S0 1 T3 B 2 £k ok A 106 A %) B TR T, 2 v T 9
b JRh i B SRR, RS GC 5 GR MR BYZE AL SR
[F], W GC 5 MR fEFIJ102 5 GR FEFIIM 10 1%, 1€
R GC THEM T, GC Bl 5L AL N MR 45
A IS G B MR 63 5 IERIKFE HPA Bl 67 5 5
5B ACTH Fl GC I 4 1, ff HPA il /) 1% 2 4 4%
FE—REFERIKF 3 24 GC Y FER BT, 78 30E MR (% [H]
i, A KA GR BT , 05 1) GR B2 HPA HllE
BRI AL 0 S 550 R AR T R GC it
FE (RN 5 &), W] HPA Sl B RO, 42 4 iz
HCIRZS T HPA il GEIK & 2 LRI >0 Br LA
MUARCIR S T, 1 S 113-HSD1 25 (4 #1848 i nf
RESLE IR B T GC At S B i 7

g i B IR YT SC B B R N BT B IE N SO
RPN , 2 1E HPA BhDIREZE L, HiAE OC SCik i,
T2 AT AE A8 2 1 b 5% e 1 ACTH. Rz It
K- AR T RE TCHE Y HPA Sl Zh BEVR & 1E 5, i3
TVABAE £ 35 4 28 9 40 I T BE R g MRS ) &
L = L RE T R R BN S SR T v B TR
ACTH /K-, BBt 4 HPA By &y o g™ ") (H 41 )
JAHT HPA B HLEE S 51 5N 118-HSD1 /)&% &
A M TCER , ARWFFEE R KB, S50 K R 2R
UG, i DN 118-HSD1 #5111 R kK7 B 2 1
B ZH AR = BE, REUE DN 5 R
11B8-HSD1 & 1 Rk KT FF K T B, Wi B i 4 g1 K
St —2E 8, S E0E DH L NAE E LK 1A Y
J TR Ak Sk Bz ST, DA T B S 2 5 vl T 1 21 )R AR GC
W, h GC 5 £ GR 455 4H R4k, Wl T
HPA i3 B e o b

g b TR, AR R = BLCRE IR HE N R R S
11B3-HSD1 Fik K- 3E— 20 b Ft, 38 it 5 241 21 )55
GC B fe ik HPA Sl t7 S 4t i 15 ML) 7 A 0 Ha



- 162 - Hr A T 2 5 B 42 27 2009 4FE 3 A 45 31 #2553 1 Chin J Phys Med Rehabil, March 2009, Vol. 31, No.3

i 5 118-HSD1 35 Al g 5 H 57 HPA #lizh6e
THEA K,

2 % x #t

(1] AL T EEim-TiA- B b s B ol o J8 Sz ) P AR 4 ol A TR
2R, 2000,31:222-226.

[2] De Kloet ER, Vreugdenhil E,Oitzl MS, et al. Brain corticosteroid re-
ceptor balance in health and disease. Endocr Rev, 1998, 19:269-
301.

(3] Wi, Z=)a &, 118-HSD1 St F B s 0 4B 1 f il s =5 i)
SR, [ BRI A AR 2R 75,2006 ,26 :138-140.

(4] ™l XBrbgg , SR80, 45, Va5 25X SR OR Ul 22 P9 70 H
PEDIRER A . oh R BIAE BAYE 2000, 16 :560-562.

(5] HEAH, L EH, RAR, 55, B0 Z AN B XG5 R B bk 2 4
ALTIRE (IL-2 W 1k K ACTH JK-F-HY 52 ma. £ JI#F 5% ,2003,28
42-47.

(6] MhoCy:, T4 st op. Bife, B RbEHOR I R, 1999
283.

[7]  Yun SJ,Park HJ,Yeom M]J et al. Effect of electroacupuncture on the
stress-induced changes in brain-derived neurotrophic factor expre-
ssion in rat hippocampus. Neurosci Lett,2002,318.85-88.

(8] TINGAE , IMET-, 20 . BLIMUS K BT FEiR p38MAPK (48 4k J

LT = B IE TR P A BB 2 S R 2k, 2005 ,27
202-204.

[9]  Ausubel FM,3%. B FIRT, FHEAR, 3B R 5000 T AL W2 SR A M.
et Rk iR, 1998 332

[10] Harris HJ, Kotelevtsev Y, Mullins JJ, et al. Intracellular regeneration
of glucocorticoids by 11B-Hydroxysteroid dehydrogenase ( 11B-
HSD)-1 plays a key role in regulation of the hypothalamic-pituitary-
adrenal axis: analysis of 11B-HSD-I-deficient mice. Endocrinology,
2001,142 .114-120.

[11] Yau JL,Noble J,Kenyon CJ, et al. Lack of tissue glucocorticoid reac-
tivation in 11B-hydroxysteroid dehydrogenase type 1 knockout mice
ameliorates age-related learning impairment. PNAS,2001,98.4716-
4721.

[12]  Jacobson L, Sapolsky R. The role of the hippocampus in feedback
regulation of the hypothalamic-pituitary-adrenocortical axis. Endocr
Rev,1991,12:118.

[13]  Xlsgk. ¥ RIG 57 MAREE 196 R 5 UL B ST R Jig. il Je 2e
#,2008,27:48-50.

[14] ek, FZRLL, R —J7, . FF 2 = BUxhs 3 K BT B -2 -
B R AR P E R R, 2005 ,41:23-25.

(111 H 11 :2008-10-20)
(ARG 5 )

RS

R ERBOCH B E AT F BT R TR R R T R E

XAKE

JBE S E PE 7T R (knee joint osteoarthritis, KOA ) F2IIfi PR
B, YA TG, 55 2 UL BAE AR KOA RN 3k
44% ~70% , K2y 10% BEFAELFZShThfERenG ", A%
— BRI & AR, BRI R IS R BE AR IR 1%, i A T
KOA SBELE A R IAYT, W e — B AR B L oE B eIk,
FRLE 2006 4F 5 H ~2007 4 5 H RSO Kz shyr ik
1RYT KOA S8 68 i, I RSTROM = . SUREWT

— Bk S Tk

(—) —fRHER

HAEIHRH 112 T2 10 KOA 3% 120 1, 454 (2
HERMEY T KOA BIiZWibs D) IR HERR & A8 v I et 56
TR, T RS AL B A Fp PR 55 R R E BE L
sy 2 . RITA 68 B, T 22 il r 46 4] AE S 43 ~74 % P
Y1(55.8 £6.3) % it 4 N H ~10 4, F44(5.20 £2.35) 4E;
eI 28 161, A5 I 40 ) LA 15 R B DUR R e s R AR
IR AMAT R 3 18 i, X IR 52 5], 5 18 1], £ 34 5] ; AR 40
~T75 % F1(52.5 £6.6) Z 3R 2 A~ H ~ 11 4, F34(5. 10
+£2.08) 4 ZE B /s 22 1], A5 T 30 51, e AT 11 1) R A U

DOI:10. 3760/ cma. j. issn. 0254-1424. 2009. 03. 006
YR FA7:101400 JUAT, JEATHIPR X 3 — IR B sty

KR BEAE SRR AMG s 3 15 ], 2 R — e Ol SR TR A
] He# , 2 R G 8 X (P >0.05) , BA7 Al Hodk

()R

WITALBRFH A TLAIRIT , BRI . (1) R0
JRYT, R Fl SUNDOM-3001 ZU 85 4R il 2 S AR BOE R 7 AL (F6 3T
7=, OB 810 ~ 830 nm, Hi HH 23R 0 ~ 3000 mW H.iE £z 0]
P8, RS DR 1200 mW, YEBEE AR 10 mm, K HOGIRIT A K
ANHE 2 ARG Sk | e PR B Sk (A% 10 em) BERZRR 1 em b2
LIRS BB, BRGS0 B LA AR AR R SRR B R 9T I TR
10 min, & H 1K ,IAIT 10 YWON 1 AP RE, (2)B8hrik, %5
(45 OXATHBAR  LIAS SR | [BFH UM EML, R
ARF BRI T B E BT LR A A%, flEEm b T,
& ST IS QA MIRYT, B BUT M, R 212 8 il
B H B R E AR, 525 ~ 10 s JF B K8 5 s 5
HIRZEME, FL4:2) 5 UGB 1 min 5 BB TR H A5,
RENFIREBEH BRI, ZB M 2R, K85 s /K
iy, FEHEAT 5 K WL HE R, G pu Sk LRS- R A5 ik il 4, 55
TR BB F BB ETIN R, LR Mo B T 5 ~
10 R, ) fEFEAE RS, V8RR A AR AGE 5
PRAEE JRIFE 2h A R AZ i R T LR, B X
BNRIRE, 5 B R0 Sk HIUB I , S e Jhl 8 B s e 45



	159.pdf
	160.pdf
	161.pdf
	162.pdf

