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SEEMNKEBRED CA1 RRMEEZHNERRNE

A #&.,w &L,%h H,E FU
A. FHRER A HEEEME, W BT 530021; 2. THERKEMBE —ER /M,
J"¥ BT 530027; 3. HWEMEKBEHNYHER, . &8 BY  650223)

# E.BN BR=LtEBBHF (Panax notoginseng saponins, PNS) X K BB LM H CAl REKM BT MNENE
MBI ERAEROER. HE SRS E 3~4 FlEdE Wistar KEEDEW, B A HLYIH 400 pm BE K%
ORiF, 5 CAl REFRARRAEER"2PE A HE AR, S5 F 28 PNS (0.05~0.4 g/L) X RI#K
CAl BAHESIHHNMNEBHRMEER (EPSCs) FMHIERME B (IPSCs) B W, 451 LA Bk vh 8] B8 4
50 ms A9 R B BRI, E EPSC,/EPSC, (P./P,) {HH L WE PNS X W hk i & 4t (paired-pulse
facilitation, PPF) ., &5 0.1~0.4 g/L PNS BZE %] EPSCs (P<{0.05), H PNS ZEM % P, . P,/ [F] & 81
BFE P./P,  (P<<0.05), 1038 T Xk 54k ./H PNS 3t IPSCs TR ZEE W (P>0.05), &t PNS 8/
ABED CALl KK MB TR EPSCs TiAE W IPSCs, LB PNS 7R 2 38 13 38 4630 4 # b (6] 4 2 75 69 o0 8B R 12 3tk
MW ZIT, TR XA R A58 =M% PNS BB A8 P./P f, Ui 81 PNS &2 38 28 ful 5 4L 0
#l CA1 RXEHEEfifhd.

(@R ZLREH; BE CALX; RMETMH; NEHERMSHEM (EPSCs); Mt R ME B (IPSCs)
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Effects and mechanism of PNS on synaptic transmission in hippocampal CA1 region of rat
ZHOU Yan', TIAN Lei*, XU Lin®*, MO Ning'
(1. Department of Pharmacology s Guangxi Medical University, Nanning 530021, China; 2. Department of Surgery,
The First Affiliated Hospital of Guangxi Medical University, Nanning 530027, China; 3. Kunming
Institute of Zoology, Chinese Academy of Sciences, Kunming 650223, China)

Abstract: Objective To investigate the effects of Panax notoginseng saponins (PNS) on both the
excitatory and inhibitory synaptic transmission in the pyramidal neurons in hippocampal CA1 region of
rats, Methods Wistar male rats (3—4 'weeks) were killed by cervical dislocation and hippocampal slices
(400 pm) were prepared, blind whole-cell voltage-clamp recordings were performed on the CA1 pyramidal
cells in hippocampal slices to examine and analyze the effects of PNS (0. 05—0. 4 g/L) on CA1 afferent
fiber-evoked excitatory postsynaptic currents (EPSCs) and inhibitory postsynaptic currents (IPSCs),
respectively. Moreover, the Schaffer collateral/commissural pathway was stimulated with paired pulses
(interpulse interval was 50 ms) and the paired-pulse facilitation (PPF) was analyzed by EPSC,/EPSC,
(P,/P,) ratio. Results PNS (0.1—0. 4 g/L) significantly depressed amplitude of EPSCs in neurons in the
hippocampal CA1 region (P < 0.05). The P,/P; ratio was markedly increased after PNS application
(P<C0. 05). But amplitude of IPSCs had no significant changes (P>>0.05). Conclusion The inhibitory
effect of PNS on EPSCs in hippocampal CA1 pyramidal neurons is not due to the reinforcement of the
inhibiting interneurons. It may be a result of direct inhibition on excitatory synaptic transmission. The
increasing of P,/P; ratio after PNS application suggests that PNS depresses the excitatory synaptic
transmission by presynaptic mechanism.

Key words: Panax notoginseng saponins (PNS); hippocampal CA1 region; presynaptic inhibition;
excitatory postsynaptic currents (EPSCs); inhibitory postsynaptic currents (IPSCs)
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=+t 2B H (Panaxr notoginseng saponins,
PNS) BRAZBHEY =L EEFHALD, EER
AEBFRIAN,PNS WM E&ARMGAE N BRPE
FAT, B o0 52 4 420 4 Mo e i A 40 0, 20 B 3 AL 7
MG RAESEE RS, B AT R RAT AR
B IBDEBMPRASEY GCIZFHETEREIM
KA — A BB XS, e R ke it d5k 4 £ 5 BB
B, o, 5 CAL X 4 Uk 40 a2 %o Bk il 5k 41 M 3
RN BBRHHETT BRA TR KA PNS 8B
Bk mERKXRED CAl KHZTHGNEE,
HKEZ RIES¥ 845, 0 PNS Al fff CA1 K%
PAR S RERK. WA TEEHMED,H PNS
X CAl RM &0 A RIFER K B AL H &
A EHAELRRASARER MR, H—5
FRE PNS 3 & CA1 X4 H 2 70 2445 MR ]
T 2% fish 75 30 B9 R M, DA BRI B AR AR 40 4 R RO T B
Pl .
1 MRE5FE

1.1 ZE5EM: A% % (ACSF, mmol/L):

NaCl 120.KCl 2. 5.NaHCO; 26. NaH,PO, 1. 25,
CaCl, 2. 50,MgSO, 2. 0. D-#j %% 10, pH 7. 4; 8
WA BRS (mmol/L) . B FMEFHEME B R
(EPSCs) : potassium gluconate 130,KCl 10, CaCl,
1. NaCl 6. HEPES 20, EGTA 10, Mg-ATP 3.
NaGTP 0.5.QX-314 5.pH 7. 2;i0 FMHI X b5
B % (IPSCs): CsCH,SO, 150,.HEPES 10,EGTA
0.2.MgCl, 1,QX-314 5.Mg-ATP 2,Na-GTP 0.5,
CsCl 10, pH 7.2, PNS (it 5 020802, & B BH>=
95%, £ X B B 4 4 5 R Rb, 31. 66%. Rg;
23.73%.R.6.35%) WE-HEHAREAEZL LA
#], CaCl;, MgSO,, potassium gluconate, HEPES,
EGTA.Mg-ATP,Na-GTP,QX-314,CsCH,SO;. B}
BiCER. . EWRK A *£E Sigma A H, KR A
BhEFPES .

1.2 WEHE %A 3~¢ ABEE Wistar KR
(BEAHEB#BEA YRS 08, 3
Wik, IAHFRBRERLZS A E2H, L%
O, REREDERETURNBYE L, BAKA
0~4 C ¥k ACSF (95% O./5% CO.M#) L]
A, #MAKRSR APl (Vibroslice , 3 E) ] H
400 um EERBIRA R HEE 3B C BEE
BE 1h, TEAZEHET 1h, BEREPR 5% 0,/
5% CO,#aff¥ ACSF,

1.3 24iRER4HER . TAELRYEZR (18~

22 °C) #f7. MABECREH, B AKEE
L 95% O./5% CO M1 #y ASCF Rpoe % ik, i &
% 2 mL/min 24 ,JBFBAER K 50 mL ., F) FHH
1 (Puller-87, £ H) ¥ rEM BB E (Borosilicate,
% 1.5 mm, 4 0.84 mm, World Precision
Instruments Inc, & E) R LB HICRER,. B
W B R 3.5~5 MQ, RIWFELS (PSIU6, EE)
T 3 WU AR ) B R AR ) 3 Schaffer U /B A A 4
(R #ESHMHE 0.05 Hz, e 5 0.1 ms), i&5%
EPSCs Bf 5614 100 pmol/L PR B R[(Y-EET
B (GABAL) ZRAER S dE 5 dum ] B W A
20 min,ig % IPSCs W4 3 mmol/L MEBkER (FE
HEAEAERITAETF) BB A 20 min, B3
CA1 X4 k#2041 s EPSCs . IPSCs , 1 3038 B LA
BHERMEHRRRMEN 50%~60% HE (il
Bl 100~400 pA), EHFIBREN —70 mV, AE
B2 ok SO B B o R - TE R R BR B T, ORI B
HEHERNEBERPREEN EHE 2~4ms, HE
I8 B K F 100 pA #9 EPSCs.IPSCs A FXL k. #
T : (1) 78 Schaffer X /B A G AL TH
B, 8 % CAl KK M & T EPSCs 5
IPSCs 10 min,#R 5 Sl A PNS 4k%%i0 % EPSCs 5
IPSCs 40 min; (2) g% EPSCs B} #£ Schaffer fj
X /BRA AT MR S A T RN R, R B (IPD R
50 ms, ig R e Xt ¥ % & B BT EPSC #) U, B
EPSC,/EPSC, (P,/P,), 8 J In A PNS 4k £ it 5%
40 min, LR FEHAF EES R —70 mV,PNS #
# Ll ACSF BLR 4 HEWE (0.05,0.1,0.2,0. 3,
0.4 g/L), 2t MMAMNBBBRE L . RHMITRE
Fi Axopatch 200B (EEH) B H 4 i K #% » 5 5 38 ik
MHAHBRKREESHRENEIIHENRERF
Clampx 8. 0 % digidata 1320A #0525 .. R HHM
# % 10 kHz,{3# Bessel JBIEAE N 2 kHz, 4B
R, AEHBBEMNAT —55mV WML #
TF—5LK., HeEBlmAmE (RD fMEfrE
B (Ra),Ri 7£ 100~300 MQ.Ra 7£ 10~30 MQ H
RERENHRA HTHEI.

1.4 %i4r#r: & A Clamfit 8. 0, Origin 5. 0
Excel 2000 3k {4 #1784 53 #7 . EPSCs . IPSCs I@{H
AR R AL ER, DB IR A T RAELR Y EM T
BEREHEERY 2K zts,n BB 8K
B.E& ¥ ERAE G BEX : KB, F—8D
B A 24 4 1 R U 40 ) S0 e 95 0 B X0 B A M
T,
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2 &R

2.1 PNS St KEK#%EL CAl X EPSCs W £
HMICEERE, BHETHEE —70mV, BT
Fl ¥ CAL £ A& 45t CA1 K 4 & 40 g &
EPSCs ER K. BFHAERZAAE IHTR
Bf NMDA.AMPA il KA Zi&, 5B & 45 0H S8
18 EPSCs, )5 & th S 5RMfr# . D-APV 28 H
B NMDA #Z&#H 7 ,CNQX &4 BRI NMDA
ZEERA . EREPIAXFHMHEEARZ AN
P CNQX (10 pmol/L) F1 D-APV (50 pmol/L)
A%t EPSCs 7= Az BA S BELIT7E A , F B bk o 0 6 O 2%
HHRMSER . CAl R ZTHMICHE
fif EPSCs 10 min; R /5 7E 40 ML AP WA 0. 05~
0.4 g/L PNS, [RFHIEE T ,0.05¢g/L PNS 4
EPSCs MIBEMERN B S AL RERE T8

0.3g/LPNS
g 120] st B
g 100 c
3 80 £ 3 b0.3 g/L PNS
& 60 E
- 2 103>
% 40 ms o YAk
S 20
8 ) a BAlE

0 20 40 60 80
£/ min

—

HEALAE/%

R

S

EPSCs i@+

E EBEER (r=7, P>0.05); 0.1.0.2,0. 3,
0.4 g/L PNS M £ 5T EPSCs HIBERALHE
ZE T B,15~30 min 3K & KM H BR, 2 B>
BIERUME A (87.534+9.260% (n=7, P<0.05),
(45.91 +8.570% (n=17, P<<0.01), (33.12+
6.72)% (n=6, P<<0.01) F (26.204+4.64)%
(n=6, P<<0.01) (& 1-A.B.C); EPSCs K3 B it
BOBAHH TR, 258 BE/MER (92.11+
9.38)% (n=7, P>0.05),(75.31+6.16)% (n=
7, P<0.01),(64.29+8.47)% (n=6, P<<0.01)
M (59.2146.82)% (=6, P<<0.01), 0.2,0.3,
0.4 g/L PNS ARG L, BB BHERE
SGit¥E X (B 1-D), IE% ACSF ¥R ¥ PNS
VBRI E DI RIE A RTERME, ERHT.

2.2 PNS ¥ ARB¥ED CAl X IPSCs Hm :CAl

= 5
00 g 50 x *
40 /{
80 ﬁ 30 *
60 i 20 /+
40 E 10 /l
Eo + i
20 %"0
0 : 2 2 0
o1 02 03 04 % 0050102 03 04
PNS #/(g-L%) PNS 2/ (g-L")

A-E PR R RTIR AL B H EPSCs W o AZHT EPSCs WERIME  b-0. 3 ¢/L PNS M 30 min /5 i) EPSCs #B{HN > 2%

RU{EH (33.12+6.72)%

c-IE W M P W H PNS %t /5 30 min,EPSCs ¥ B BIBL 287 #RfH B-0. 3 g/L PNS # ¥ A1, /5 &% PNS

Vel S5 BT EPSCs ML BRETEE C-PNS % EPSCs WENM B k¥ ® SERMMA LR .  P<0.05 D-PNS % EPSCs HR B

MEtEEwn SEMELE. - P<0.05

A-data points in Fig. indicate amplitude of EPSCs treated by standardization a-baseline EPSCs obtained before application of PNS
b-represent bath perfusion of PNS (0. 3 g/L, 30 min) depressed EPSCs to (33.12+86.72)% of baseline EPSCs amplitude c-represent

30 min after removal of PNS, EPSCs nearly return to baseline level after washing. Horizontal bar indicates period of application of PNS

B-EPSCs traces evoked by depolarizing stimulation (at a frequency of 0. 05 H, 0. 1 ms in duration) under baseline control, 0. 3 g/L PNS

perfusion and washing out.

D-decay time of EPSCs was significantly decreased by 0. 2—0. 4 g/L. PNS

C-Pooled data for effect of different concentrations of PNS on EPSCs amplitude

* P<<0. 05 vs base line
* P<<0. 05 ws base line

1 PNS 3t EPSCs fI% Mg
Fig.1 Effect of PNS on EPSCs

X 4 A #2250 2 41 BIE R Y LR, 18 4 4 o B
FE —70 mV,ic F IPSCs, BB i F K IPSCs
2 A [, 7 5 EPSCs # [, H 3 3 W i 72
[(EE R (52.73+£3.01) ms] H EPSCs I E W
B EHER (42.41+2.62) ms] K, HEHEBEH
A GABALZ AP S HE (100 pmol/L)
A] i IPSCs JLF 58 4 4 KL T » UE B 1bk vl 368 7 % 490
PR E . LidRER IPSCs 10 min; RIFHE
AN B INA 0. 05~0. 4 g/L PNS, 34 W% 40
min, £ & B, 7E R AR RIBGR BE T, IPSCs (18 A
EFRENBSAAMEMETHBE, XGItEER
(P>>0.05),

2.3 PNS ¥ KR#S CALl K P,/P{H K Zm.
P,/P, WE R BT PNS ¥ G RAEBUEW K PNS
F 75 LA 2 ol T AL B M 0 0 A 2% A £ B 4R IR BT .
FAE R 50 ms AYECXT RIBA BB RMIER T
Schaffer 3z /Bk& 4 4, AT 4E CAL1 X 8R40 %
BEe %t EPSCs, 4%t EPSCs H%4 2 4~ EPSC (P,)
MIBEHRK TS 14 EPSC (P, #k P,/P,>1,%%
Uk 5 46 (paired-pulse facilitation, PPF), & 2
BR—4 CAl R4 ER ACSF fiE 0.4
g/L PNS #y ACSF #WJ5 P,.P,.P,/P & (P,
P, JE N i, B E P UL XHERR), TR P, P,
7 PNS #WR/5E 8% TR, 30 min ZHBREKIPH
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MR, Hii T PNS xf P, HER T P.AME,
B P, /P MBS IE ¥ ACSF MW WERLE (&
AR AR, HAMAS)E P./PIMERAAETE
BT (80.58+10.49)% (P<<0.05,/ 2), 0.4 g/L
PNS HZABHER .G P./P T HE S K
1.5340.03 1 2.184+0.15,0.4 g/L PNS ff P,/P,
MEBRAZBRMFHIRTT (42.45+£10.41)%
(P<<0.05,n=5), 2REBERXL.

‘\\/w‘b/mf‘mjf

0.4 g/L PNS

1300

P, 5P IR/ /pA
[}
S

%/ By 'dfd

-
(=3
(=]

a,b 3 HIFER 0.4 g/L PNS BRI By XM 30 min 7 BT MY
B3 EPSCs L REEE

Records a and b were obtained before and 30 min after PNS
(0.4 g/L) perfusion respectively. Horizontal bar indicates
period of PNS perfusion. (Upper insets) Representative traces
of EPSCs (average of 6 responses) at time indicated by a and b

2 PNS (0.4 g/L) % EPSCs 3 ik 5 ¥ B0 % i)

Fig. 2 Effect of PNS (0.4 g/L) on PPF ratio
3 itig

PR ARG, 2% bR A0 4 JT RV B 8 Al i
WAL, R KB ETHES N — MW, EH
BRI EENHEREIBE S NERMXER
Vo NEERMAENFIEEFTRAER (Glw. X
ITEAER (Asp) FXNEHEER (EAA)EAA &
RfhJ5 51 & EPSCs, AT EAA BEBRMa#
MZERHNEERT , WEIIBXEENETHEN
BEEAMRDL,EAA KB BB bk 6 1 ik 3 15
MEENH-EE TR (GABA) JU) R 11 i 4 22 fie
& B E BB R, A RME 51 & IPSCs, &L
B e il o o R M 2 T RE I GR , T 3 3L GABA
TR T 188 0 (6] 438 3 DA ik b 428 T o 1 U, AR
MK RERINEE, L HE T ENETENE
o MR BR P M ETHER B S RNER XA
METHNHENS THARTHEENMEME, 3

RARENEWER, MEEMESXEENMEZ
M EERESEBIIBERNEERER. NEH
M ERME BN TR SR T TFHRE, B
WERGEE.

RGeS R BB Glu BiR¥ZH KRG
Wy Ze A SR IR R b T i BE N AT R R R B AR AL, X
FEEF.BEERELFH S, &Rk
MERWHETHEK SEFRRERAEHNEE
B, B R PEMIRTE . B, BE R M 2 T ¢ 35
PRGBS NE Glu BN EE TR
SRR, FBRARR 4240 R HERIEL
T PNS AT @ EMH ARMED CAl REKA K
EPSCs , i F. 18 BE W/ » IR AT B2 AF 48 . X P PNS
MR ERSMR AT EEETEX. W
PNS #i#l EPSCs A BiRb vl BBt (D) HH R o A
PR e B SRAE B T W 25T, EPSCs 1§
W/ ; (2) PNS 6] 8838 1 58 40 18 28 00 31 3 o ) 1 4
dE 2 TR TIBE, 3 GABA B, Al
XA ST M E , AT 6E EPSCs 5 B /D .
HFALEIEPRMER PNS 3 CA1 Xk 4
M fy TPSCs K B sk it B2 A B B & v, B ik, PNS
ST B 38 2 38 Ak 10 i o 18] B 2 T 6 T R ) B2 b
BN EIT, AR RS T AR
fil £ 33

PNS 33 b B 8230 i E A v 8 & 28 ik B 4 1
R BB R ke M, R H WA Z Uk b 54k
(PPF) 1k — b 4 Bsf 72 Y 2% fik T 8 PEBEBU, BA b
FERRMATHNL , B G R RIFER A, BT d R
BB, S BE A bkob R, P, /P, >
13X RR R WK i B 40, M2 kAT Glu 3% R 3 B
OB A B, Po/P 2 T8, BBk b 5 AL 3 58,
AFLBPL 50 ms BBk o B FRIY € PPF, &R %W,
PNS st kR¥ D CAl K PPF £ BE# W ,PNS
EMHE PP FEHE P,/P AR IER ACSF ¥
TET R LT LB BT . X UEHH,PNS B &
o B WL 5 BE AN > R ARAT Glu 338 R 28 ¥ N B K
B, D CAl RXAHRMEREZEME. A
PNS 2 7 75 22 folk B 410 %1 1) [5] B 32 LA 41 B P9 WL ol B
W 2R kS PR A B R Z AR T BB, A LI ¥ RN B HERR
XA B, XA FTHE SR,
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NBRERXREEEREZ N EFR

#%Z2,88%,.% P,HEE
(E_EEKF¥EH¥B, L8 200433)

w E.AM HROFEREARBENBRKSN%. A&k HTARERGIEFERERKER, HPLC &l
ENBUEZR HROTBURENGNEHHREIRR, 25 ERARBREEMAR pH X/DERIK B .
GR BEEHLSEEREHLMNLRAZA, RRERER G) IRKESRIEBEHER ENGREHEY
kASy B2 (0.107 140.013 0) 1 (0. 070 74£0.008 D h™ LT RERERAFMRBERE T RRABVAAL, K 2JL
FRFERTE,E pH 6. 0~7. 4, T RIERMBKAZ pH W, &t TREREDMGHRKE FEE BRI,
HRWHLE ST 8 BB — RS 2B, R TRERTUHHR D REBNE,

XRANTBEE GH: BRE
s 5 %5 :R285. 61 X RARIREG A
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Absorption kinetics of breviscapine in intestine of rats in situ
XU Ying-ai, FAN Guo-rong, GAO Shen, HONG Zhan-ying
(School of Pharmacy, Second Military Medical University, Shanghai 200433, China)
Abstract: Objective To investigate the intestinal absorption kinetics of breviscapine in rats. Methods

The intestinal absorption in small intestine and colon of rats in situ was investigated using circular

perfusion and HPLC methods.

The in situ absorption of scutellarin in the small intestine was studied and

the effects on the intestinal absorption were observed at the various concentrations and different pH values

using the same methods.

Results

The results showed that there were significant differences in both

absorptive percentage and absorption rate constant (&,) in the small intestine between the experimental

groups of rats with and without bile duct being ligated. The absorption rate constants in small intestine
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