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2.SD J5 N270 F1 P300 Hyg# 4R 30 B E iR, MELRAEFMERIRER T TECIZHTENS, K
BeARH SD X THRIZAERERA.

3. MRAEAZMMEFAGBLBERENESF SD NMERARE, PREZEHNRERNIR R FEHR
SD HI &M
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WE B IRZHANRTERRF KRMFE RN, FHA—FUR LS. BEEFE
FRERRFARTITHNE. Tik: SDRR, NS RERME+ZRKA, E¥XE+HMERA,
WA+ AMKA, ER MR KFBY . RESTREIE 2 AR, RZMEKIFEES
THERBIFER 4 K, ABRENREESCIZ6E S, I H Western blot IR E #4141 BONF Rix &,
BRBAACERFENERMNERERNTE. SR SEFNEARE, HERYFAFERNAER
MEERE, RV\EIEICIZENER: KHR MRS SR B2 E KRR AR BRI, ®H
R AR A REEIR R 5 A2 S RAZ 0T . AN th RESE K IEH K RBHEAK BRI &
HEAR R K B D4 47 BONF Rk B B 2w, T A o i T IV R B K Ui DA 2K BDNF Rik &
m, EARNBAGNEERER. RRAGEEREBRIFKRARKOESR, B KHE TG
BUUEERFBRURBERENTE. S RAHMNNRAERMBERAF RAE 068N, HHNBLZ
—HRE SR FE S BONF S8 . MRAEEERX.

KRE: TR EIRRF FICZ; WESHLEFET: BERE KR

Effects of An-Shen-Bu—-Nao Syrup on the learning and memory, and BDNF expression in the
hippocampus of sleep deprivation rats

WEI Hai-feng, YE Cui-fei, LI Chun-yang, DING Yue-xia, ZHAO Ning, LI Lin.
Department of Pharmacology, Xuan—-wu Hospital of Capital University of Medical Sciences,

Key laboratory of the Ministry of Education in neuro—degeneration diseases, Beijing 100053

ABSTRACT OBJECTIVE: To study the effects of An-Shen—-Bu-Nao Syrup (AS) on the learning & memory
ability and BDNF expression in the hippocampus of sleep deprivation (SD) rats. METHODS: 75
rats were divided into groups of control, control+AS (0.02ml/kg), SD+Distillated water (D.W.),
SD+AS (0.02ml/kg), and SD+ AS (0.06ml/kg). All rats were fed with AS or D.W. for 2 weeks and
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they were subjected to sleep deprivation for 4 days, and then the passive avoidance for learning
and memory test. Melatonin in the pineal gland was analyzed with HPLC, and the BDNF expression
in the hippocampus was tested with western blot after sacrifice. RESULTS: Compared with the
control rats, SD rats had the significantly reduced latency in passive avoidance test, showing
the decreased learning and memory ability. SD+AS (0. 06ml/kg) rats showed significantly longer
latency than the SD rats (P<0.05), indicating the better learning and memory ability than the
sleep deprivation rats; BDNF expression was significant higher in the rats of SD + AS (0. 06m1/kg)
than the SD rats. SD rat shows the decreased melatonin in pineal glands than control rats,

and the rats treated with AS (0. 06ml/kg) had significantly more melatonin than that of SD rats.

CONCLUSION: An-Shen-Bu-Nao Syrup can effectively improve the learning & memory ability of
sleep deprivation rats, and the enhancement of BDNF expression and melatonin secretion may
contribute to this effect.

KEY WORDS: An-Shen-Bu-Nao Syrup; sleep deprivation; learning and memory; BDNF; melatonin,
hippocampus; rat.

HEREAGEENFLORANTN, MASZREIRAEENER. FEUTRRPEIRRIZF L
SHABMERIE. AN TR. REBHZME" . H2EXRNFRBABZTHUFENEER
# 5¥ICZEHEENNXRY . NN E B EHRREELBLRHHRAAFRNPERS,
SHEE. BEE. BESTY, RO ZARGTHERREES S0 KIRFPL IS . HFRUELXTBEIR
MRS EMSEEHE RIFRTER", BREBRITIEISTER, XRELS—SNERRR SN
BT EEIR R KBS EMFEEIZE S WEEFR FREMBER S WKFHIENE.

1 B ShE
1.1 XEBEHZE5EAN

BRI (LAT RN, B MAMREAZ R E R AR RME 35 FAM, AZH
FIZRAEKRRE . WEEFRETF (BDNF) £RBEHAM B WLiRA AR (Santa Cruz P45 3%). Western
blotting marker, WJE invitrogen A, Western blotting ¥ FMIE Santa Cruz A7. HMEE
(Melatonin, MT) MJQ Sigma A7), ZHEMH Invitrogen A 7.

1.2 3PURZA |

75 R SD KR, B, #E 250+30g, MTILr4EER ELLRENYHL, AHEIES: SCXK () 2002
—003. |kMit 256 RAK, £ SPF &shEENREE—A)G, Bla M. EHEXHEAE, EXXES
ANEBUNFIR A, BEMRBIFEE +RIEKA, SR+ FEHBAIE (0.2m1 AEHZIRE/100g) 4,
WA+ 4B K FIRA, §4 15 B, 2 3 ##TER A —KRERFBHREIE, 1M/ F8 (0. 2ml
MNERZRB/100g 4E) S THRASHAR, KHME (0.6m1 ANMARZREE/100g 4FE) HHTH
ABBHER 3 1%, EENBARNALTENREK. SAFRSHNEBLANKEK 1 K, 8%
WK AT RE R, ERELURITASIRABRISESE.

1.3 &

BEIRF G S E DT Hipolide Z MBI &K, B EEFH FRAMBTFHT M THK.
TKEEFAE: 127 (KD X44 (38) X44 () cm, KAME 131N S, HE® 20cm, EEER Tem, L
RN LUKAZESE T lon, BRERMNFKEBNERSE, S8R 10 R, EXEXBADRESR
R MGRARBERER —LRENNEN. FADMEBARIK, WELD 4 K, HITBET
hERR.
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1.4 R

PFFUIRE KA R BEAR R 7T LLL A E R . BB IR S X UM EERREN (6], K
ENREEFE, BHEEHE— 408 AT, BEJEEIRAE 40V B, WEEEF—HR 3cn BILHAE, H
HIENRRIT. FIMEE—TENRESRE. MEARKR, £ 1REAXRENAOBRANBE, 10s 5H
FEFIRITH, S EBHAERE, BERXL. Z/58R 15s 84— 1s MBER%, 83t 4K
. BARBUHEES, BEENKE 24h. B2 R, EFHIVBARE, CEXHIVEBRAAZERSE
BEABE ZFT R EMNERE.
1.5 RRHHLEREFRENE

TASERE 5B G R 8 BBARGH, 24 PEELU 10%7K & BT EARBEALSE, EokiF
FHTRES BEDALZBEHEA-800C IKFERT. THMEHE 3 RARED, LA 1:5 513 (0. 05M
Tris-HCL) AEEEEAHK, 12,000g/min Bl 15 440, B L. Folin BENE ERERE, FHH %
12%9 BAL, E#F, BB BIMRAT A £, M2 E FEF (BINF) £ e H A (RITKR 1:500),
TBST $EAR 3 K, N34T, TBST $uff 3 ik, X AR, B&. H NIH{ Imag] RAHTEES T, W
B&EAKRED BONF RIEFZFHARSFHABREHEEHAERLE, HUEENBAHEASH,
bbii &4 BONF M RIEE. HE AR N:

EHREEBE-FHERX (REAEHEE-ERELOAEE)

LEMERSERNE

H AR5 1 {X (HPLC, Hewlett Packard1050 %!), £3% HP1050 %% . HP1049A 4L 235128 . HP1050
FHPFER. HP AL T/ESS. HPLC il 4. Waters C18 4B, 250X4.6mm, Sum, RBUEN 1nA.
RENHE: Z8% 50mM, ZBE 100mM, Na2-EDTA 0. 1mM, Zf5(70:30v/v), iR AEE, HBFEA Iml/min,
B 0.9V, HH¥EAS0u]l. HMAE: REKEHNRRE SH9 R, ETRAEHELEP, 0990
pLO. INFERER, EEELEYTREESs, B 20s, EH 3 KRB T REZOH 4CLRHET 12,0008
FOE B 10min, B EERE A (B 1), BB RS LUK TR ERBEAR 100 » g/nl #EFH,
-80 ‘C-IK#ERME: FZAT, MER0.78. 1.56. 3.125. 6.25. 12.51 g/ml IREERNEIRHERIL:,
PRk y = 1.349 x + 5.400, r = 0. 9994,
1.6 Zit¥ab —

BUBL R UM £ R Y £ S.E MR, B SPSS Zivt 4 8. K & 75 £ 24t (One—way ANOVA)
ERATAHRLE
2 4R
2.1 FAKXREIRIZEH LR
BEEALS RR, BRAFAREAEEREREZRE (P.05) , RRHBIMEI LA
RFE AR 24 6k B 25 2 KBEAR F3F K AR I (P<0.05) , kB A5 EFEKRMAEKE (KD .
R LA M BA] A ARE X REBEIR B 5 % G20, MAMREERE KRM¥EICIZES.

1 R RO EEIRBERG K BOBRE R AW (Y £ S.EM, n=15)

S A i/} BRI ()
EHFXTRE 156. 5+23. 0%
IEH X R+ /N B 0. 2m1/100g 215.9+32. 3%
BEAR R+ RIKA 73.84+19.2
BERY 4+ 3N DI B A 0. 2m1/100g 90.7+24.7
R4 AR K FIE A 0. 6m1/100g 142 +20. 4%

SRR L. *P<O. 05,
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2.2 FHAKREDRBEHHEEFETFREALR

SEFEXBALLE, EIRHTARAE DAL BINF RiAE BEE BRI (P0.01), TIARM MR K
BRI KRB DAL BINF RIZAEHM, ERFEBALMEZSHER (P.05), R MK EEIR
R#ZARED BINF EARKAKE (B 1),
2.3 BAARBRREGAARERSROLE

HSEFEMBRALE, ERAFARLDRENREZSETREMES, BREBEZEHE RA
TR AR I R ARBRERSENN, EAFEHUMBENEER (P0.05), RBPLH4H
JEBEER MR MF AR REABEESE (B 2),

19KD

125 -

100 +

a
1

% of control
8

25

B 1 et s BRI 2 37 K R #E D BONF RIA BRI
X +S.E.M, #xP<0.01, *P<0.05, SGHERIALLEL.
Control: IEFEXTHEZA; Control+AS1: IE#XTHE+4MuB/NFIELH; SD+D. W. : BEIRFIZFHER 4+ 28 18K
#1: SDAS1: HRRI+-RMEHUNAIBA: SD+AS2: HEE+AMMIB KR A.

Bl 2. RHAMRATEEIRR P KA RFEERIRNEW
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Wig

EIRZ ARG EELHENME, KEBREST SBRIAERILRIAEID LN ERMR
AR AT 54 MR . AFTIUIE S 24 BT LA B K BRIR HF 5 R M ¥ SIS 6
H R AL EFREFREBRK.

BEAR 5 BUF ICIZRE D BIR MR N AEE, STRRBERAF TS EANSSNYREESFE .
SEThEE. — B AN EHERNBURMZER=EREEEHYE. XERFARLEMKEHE
MHRA, SBEICIZIEERE. MR PHEXEE. AH 5. BESPAHAR. F2Z LU
RRYA, AES_EZHEXN BIRMBFZHK. - ABESRERESENRBENE S CIZLENRIRER
FHMEER"Y. TEWSRESREESE. CENIAYTERNELZERRF IS TR,
EREAEESE Y LR T RN K2R RS BRI SN . SR SHREREE P2 T REE RS
BB ERARAS K, T HLLIZBEREWRER, 3HAAREIZES. BN, BIZRAB=ZA R B
HHEMRHER" . RRTHANEBEER A B Ay LB R TR SR PG ARG
2.

BONF REEMHALEREF, EXBEAIERATHELARREMZH TrkB RIEHZLEFIEA.
Hairston HEFERREB AR GFEMSEREFRERY, HEIRFZF 6h vJUARIN A BONF RixiZ2RY
B, KB RIL 96h BEIR R AR A D44 BONF Kk BE WAL, 12T BINF SERFUIHX. HIR
HFERREWEATRRNMBRIRATHIER, KHIEIRZF BINF Ri& THRSBUIRAMZE RN,
FIRS, BDNF 5RA¥SICIZAEHNBEEIMNXE"", 1 BNF M REDKHBEMAE. BEHEETINX
%, WTLLE R R KA, 766 /550 BDNF 2 R BB I KBt FR e 67 B F 55 . B,
LA BEAR RIZF I D BDNF S ERRMIBREA T 685 HIR HEERAF RS CiLB N E
Ko

RREDWNRERSHREGEVINAR. EAGERASETLUSIREBENIBHREL",
KEKHERIFETIBHERSERK", MECEREAARMN. SHEMEREGT %K. A
BRI SRTHRE, MREEIATURSXERT" . [, BREEMANWEFEY
MBTHEE A EENEE, TRARBEEENSUKTPRES BB THEREEMHXR", e
B RSB YRR R AL T CAZEE N LRI RIBR, AN BEIR R K B
FHEARBREBERKEFNARER, wESEERFEHBINGERESRX.
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Adenosine A4, but not A, receptors are important in sleep-wake regulation
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