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Preliminary Studies on Standardization of Cerebrospinal Fluid

Pharmacological Experimental Methods
—Protective Effect of CSF of Optimized Danggui Shaoyao San on PC12 Cells

ZHANG Qi-chun', KOU Jun=ping’, ZHU Dan-ni’, WANG Qiuguan', YAN Yong-qing’
(1. Department f Physiology , China Pharmaceutical University , Narjing 210038, China;
2. Department of Complex Prescription o TCM , China Pharmaceutical Unwersity , Narging 210009, China)

[ Abstract] Objective: To explore the standard conditions of the cerebrospinal fluid pharmacological method, by
investigating the neural protective effect of cerebrospinal fluid( CSF) containing FBD. Methods: The effect of rat CSF with
FBD on injured PC12 cell induced by hydrogen peroxide was observed by MTT assay under various experimental conditions
(dosage regiment, addition level, treatment process) . Results: The viability of PCI12 cell injured by hydrogen peroxide
increased with the addition level of CSF with FBD, and at the same addition level (5%, 10%, 20%), CSF of rat after
administrating FBD repetitiously (2 times/d) X 3.5 d) exerted higher protective efficacy on PC12 cell than that of after
administrating FBD once. The raw CSF with FBD and the CSF with FBD treated by heat (56 C), ethanol, acetone all
had notable protective effects on PC12 cell( P< 0.01), and there was no significant statistical difference among them.
Meanwhile, CSF with FBD of different batch of rats and with different preserved time also showed distinct activities,

however, protective rate declined with prolonging of the preserved time. Conclusion: It is proposed that the CSF containing
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drugs may be prepared with 10% rat CSF without treating after administrating drugs repetitiously and preserved at — 20 C

no more than 30 days.
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OO 24 B SIS 5 TV, RO D A R
WA TR AR A 2 RG22 B S 56 g 2
NN, LA 25000 A 7 25 s WL 5% 254
VEF, ik o M3 vh S 2% o (0 90, AR oy
(R 2 A L, B8 A R S o 1, ke
EZ: LK A I e ST S AN S K (D SE [y B R o
ZAF WA 53 i, T EEE— 258 . FBD £
VAAT 2 ELIRRE 17 7, AR 40 L 97 96 100 5 8 i R
(R T et B AR FHHLEE CLBEAT T R AN o
TERELL FBD ABFURT %, 25 28 AN R il 25 454~ FBD
FRT IR R 2 DR AP T, LI A i o 0 24 2 2 S
SAFRTEAL AL — 2 2 Ak
1 #R5FE*

1.1 25550 04T 25 0K 181 77 (FBD, AR %
IR 2055 100 50 3, BALE 5% 02112711.5) 7K #&
W), b E 25 RER S 25 i E AL B S
(5> T 12 418.45, 4615 0 99% ) , T 1 48 ek 251
PR ], 450 030124 ik AL E, T 1 R A 27l 7]
— ] BERR, W TIL A A TRA R A A, &
FE DMEM 55785, 1 H Gibeo A wl; /N ILTE, W H
PO ZEE Y TR A 2R R R
(Poly2l.2Lys) MTT[ A4k~ ( 4, 5 1 5-2-2 WE M 3L -
2,5 CRFEDUAE M, I H Sigma A .

1.2 3hW MEPEE S SD KR, AT 250 g £20 g,
V) TP B B R 2 SE R B D, SRR S ()
SCXK2001-0015 .

1.3 410 PC12 4 bk (R WUE b R 0 5 T8 4
Rk, H R B LR 2R YAk 2 Al R T T iR
fit, Lisrkl DMEM Bf 7R3, W3 10% /NI, 100 u
L' HE R, 100 mge L R &, pHT. 2 BiFR .

1.4 452575% FBD 300 mgeke ', MU B 42 H
ZUWHEBEH (2 W dx3.54d) .

1.5 A mH 4 Bk (250 20) g 1 HEE
SD K, BEALS N 2 4, 45 25 41 K EUHE S 45 T FBD
KRR, 15 X B4 F [RAA (10 mLe kg ') ZE 2
K . FARKFEE G 1.5 h, BL3% KB 10 mLe
ke ) BRIEE K SR, 25 358 4% 52, 75% W RS 7, 35 KR
SRS i AR EE R K AL, 1 mL TR ST 8,

cerebrospinal fluid pharmacology; optimized Danggui Shaoyao San ( FBD); method standardization

P K AURI N SEBE b, B 50 VL N 5 V60 3 28 4k 1Y
Bk, AR, 4 CA&AFE (3 000 remin” ' x 10
min) , AR 3, 0.22 Bm JEJE L JE, - 20 CUAF &
H .
1.6 W I K iE Ab 2
1.6.1 HOKIE  WiEWE 56 C, K% 30 min, 4 CE
ALM(3 000 remin” ' x 10 min) , 8 EiF .
1.6.2 LKW ARSI 47RY), 4 CH
O, W B3, AT O, INBERR h 22 0 ( PBS)
YRy A
1.6.3 NETKWE MWW S NE 14985, 4 CH
O, W B3, AT, i PBS 28 AR

AR FRFRE S S 0.22 Um JEERLUE, - 20 ClAf
#H .
1.7 PC12 4 J A Ak B 05 B Y WA B &2 05 ) 1)
PC12 4% R0 T 25 em® B3890, BE TR N & 10% /)N
ALY 1) DMEM B533, 14 37 °C, 5% CO, AN J&
NRECHAZ R, I 0.25% B Al T 37 Cisik,
BeRh TR 2 BRI 10 96 FLESFRMR, 41 M35 )%
1x10° 40/ mL, B T 37 'C 5% CO, F4k&ksg% 24
h J, 1 H,0,(397 Hmol= L™ 1) 1 /1] 4 h, 1E% 41 g i
TG . AR B R T RO S N A R S T
I VR B JE B (1 % 1077 mole L™y, WL 5% H ) 434
YTt PC12 4l i 1¥ 52 .
1.8 4IBESE 7 Al s (MTT ¥%) 29 4E FH AR S
)i, IONERIKE A 0.5 g L™ ' ff) MTT, 37 C, 5% CO,
YEM 4 h )&, 5525 B3GR, B4 DMSO 100 WL, #
Py EARY; 10 min A7 45 & 78 70 WA, B AR ASC)
SE Asofil, WERAN RIS 1 . Bl v s o, 347 4
K6 S PR 250 22 20 B, T E S5 29 I A Mk PC12
MRS R = (TR Asp— 2 H W
H Asp) ! (IETH Aso— BIAH Asp) x 100% .
2 #HR
2.1 AN IE R FBD & 25 )5 7 O PC12 41 i
HO, BRI sgm) R 1 ] I, L5 88 70 2 A
L, IR 25 25 20% & 25 W 2 I 25 10%
20% 5 ZCH O SZ B AN I A AR 4 VR 3 A B
G FE N (P< 0.05) .

. 11 .



H13EH 8 M
2007 £ 8 H

] S0 T A A AR
Chinese Journal of Experimental Traditional Medical Formulae

Vol. 13, No. 8
Aug. , 2007

£1 FEHRME FBD 24 R PC12 4k
H,0, RGHEEME (2 £5, n= 8)

415 IR LiIRGY

Aspo FRAFH (%) Asp FRAP (%)
I 1. 10 £0. 064% 1.01 £0. 0677
e 0.53 30.028 0.44 10.022
ﬁi-cfjmm 0.9210.052%  68.42  0.9210.0477  84.21
5% AR 0.5430.051 0.45 10.046
5% GHET 0.6010.032 10.53  0.5410.073 15.79
10% 43 AR 0.56 £0.038 0.46 0. 068
10% &2 0.66 20.064 17.54  0.7130.089"Y  43.86
20% 75 FARHE 0.57 10.052 0.49 10. 088
20% EAMEW  0.6910.040"Y 2105 0.89F0.040%  70.18

e G, Y P< 0.05,2 P< 0.01; & 245 04 i 5 A N 4
AW L8, Y P< 0.05,% P< 0.01.
2.2 ZAN[AJTHCKIE I FBD 5 25 ik vk PC12 41
I H,0, BAAE R e M FH 3R 2 WL, R Ab P K
10% FBD 75 25 [i5 15 M0 Ho 0, F4%5 115 PC12 40 i i £
PNy 43.86% , P KNG LT K AE A B KI5 1
10% FBD 2 2 Jii B W06 PC12 20 I (K 4R 37 3 40 591 Ay
42.11%, 36.84% , 35.09% , SR L, 474 2
FHHA AR (P < 0.015), HAR L KA F )5 24
A5 AN R TV K AR R B 2 I A 2
[H), 48 RAFTS 2O B 22 5

£2 ZFFEFERER FBD & 25KE & PC12 48/ H,0,

PGB EIN(T s, n= 8)

451 D RCWIRIS A'spo TRAP (%)
EH 1.01 £0. 067"

L 0.44 10.022

JESEHIT (1% 107 7 mol/L) 0.92 0. 046" 84.21
1 I 0. 46 £0. 068

R Rerd ARKIE 0.7130.089"2  43.86
TR ke 0.7020.0342 42.11
RELTRCR LBE 0.67X0.014%%  36.84

= 2 W 0.66£0.040"2  35.09

A SR D P< 0.01; S5 AMERALE? P< 0.01,
T A AR TN 10%

2.3 ANEHECK B FBD 5 25 ik 1 W6 PC12 41 g

HO, #if AR gtk 3 ml 0, 3 kK RUm)

FBD & 2500 Ho 0, $ 4511 PC12 40 A5 E & {2

FZIRTEITI(P< 0.01) . i K 2507 Z 0 Hr sk

PF B IR B 24 I V00 PC12 40 i 1) {3 4
-12.

B & Z5F(P> 0.05) .
F£3 TR#RKER FBD &755 % & xF PC12 4858 H,0,
RIGHEBI BB ME(x L5, n= 8)

41 5 ik Asp PRY R (%)
1w — 0. 65 20. 049"

it — 0.30 0. 028

JETEHF-(1% 1077 mol/L) — 0.52%0.073" 62. 86
2 A 1 0.30 0. 026

RN 1 0. 44 10.033? 40.00
R 2 0. 30 £0. 033

RSl 2 0. 43 £0. 027 37. 14
2 A 3 0.33 0. 038

RN 3 0. 48 +0.073% 42. 86

VE: S RURALLLE P < 0. 015 AN [ A 24 40 3 5 AH 1948
I LY P< 0.01 .

2.4 A[FEMRAFIS TR KB FBD 55 25 I B 06 PC12 4
I H,0, FA BRI M R 4 v L, — 20 CURAf
1d, 15 d K& 30 d fRE FBD 5 25 I ¥ 6 PC12 4
LK) Ha O, B R SSI A7 A5 W 35 R ORGP, DR 3
439K 65.43% , 50. 18% K 24.86% . BiWHLRAF 30 d
f¥) FBD 7 24 x50t PC12 41 (1) Ho 0, Fisi kiRl JR
ARYER, MR RACT BRI AR 1 d 5
15d.

R4 FRREREKXR FBD & 250K & %t PC12 4RAf H,0,
RAGRER BB (T 15, n= 8)

41 73 TRAF A (d) Aswo R4 (%)
EH 0.50 £0. 028"

LY 0.25 F0. 022

JE S HT-(1% 107 7 mol/L) 0.43 0. 034" 72. 84
2 i 1 0.22 0. 031

T 2 1 0.39 £0.051"%  65.43
7 i 15 0.25 %0. 025

BT 15 0.3710.017"?  50.18
W 30 0.31 £0. 062

o E R 30 0.37 £0. 043? 24. 86

VE: S RURALLLE P< 0. 01; AN [ {47 B 16 95 24 65 90 15 A
2 IR A LB P< 0.01.
3 it

Y0, KTE 7 RS, O CHkIRIE, i
E SR IR )5 1 h BUK RN, e T
Y IR LD N W R AW S E2 W AR Ak () E R
ARAANK T S48 2 3 d, & 3R 6 R 25 )5 I I A
VB, W5 L ¥ T b 8 G B AR A T BRATT X L
WG T R 25 25 5% 82 22 IR45 25 FBD 5 2 Jiwi 15
X AAAES T PCI2 40 B 44 1) 2, &5 ORI,



F13EH 8 M
2007 7 8 A

[ 5256 77

Chinese Journal of Experimental Traditional Medical Formulae

-
kA&

Vol. 13, No. 8
Aug. , 2007

Z IR 210 25 B L LIRS 20 T RE AR B 25 )
AER, RTRE S 22 IR 45 24 mT 3G 0 o 45 9 A8 200895
(P& A 0 . b s 2 382 (0 F R il 7 6 1 45
2T RN L U 2 A R A, SR
ZIRGLTTRENE .

LR, HURE AN T T, AR 4 R R,
5%, 10%, 20% [*] FBD % 2 [l 17 ¥ %) PC12 4H Jfy
Ho 0, BT IR O 4 4 P 5 8 A7 A0 — o IR I i
WAL . 10% , 20% 1¥) FBD & 25 i i 46 8 & 1
M PRAE FH, AW %% 281 b 3 oA 55 1) 75 24 i o 00T
PC12 21 W A7 A L, i A B9 0 A 303 % A2 T e
A2 AN R AR KA AR AT AT B i3
TH KBRS H K. FHER RN, #@il
PARANIAT T 25 3 S5, SR T ZARFR 1 10% o8 0 2k
H .

Bt I, 0 VR 75 1 2 K A, FRATT S 5
S5 IR, FBD 5 25 i B R 22 K s 5 ) LA K Ak
HEIR 2 29 00 PC12 b 48 A0 S 30 495 155 700 44 52
PR, AIRIJCGE T2 b 25 22 5, AT RE A Rl i
A RSy T, B i A, H R AN A2 B
X A TG 7 2B R, T LT R 23 R SR ) I3 2
H2E SR 25 I, SR B 2 LT 2 4 KT AL HE, 5 2
I ) G 75 K A P

AR, Bl 13 % BIA [ 0K B FBD 75 2 ki
B FARAL TS 0] (< 30 d) X PC12 41 o dh) 2 A
2 B ORGE H, ARLR 3 28 B CRAF I TR) ZE KT FRAI,
W I I 2 B2 S B T B R R R —
S S T Pl PN PRI RS I o S 2 M R A T £ o
FNH, - 20 CHRAAYIAEY 30d.

2E b TR, AW FBD X %, ¥R T
Hh 24 0 R 2 3L ST 5 A R S G A A AL B R,
SEIRRM, B AT il es, nR S 2 k5 2
T %, o KOs Ab 38, — e LS I 2 AR R 1) 10% h
B, JFUE AR MR .

EXRC
[ 1] MEsdsh, skAa L. 24 I8 25 B 0F 95 07 v 1 ) st
——x P 24 SR T I O ANl 6 4 T 1 L ¢

[J]. HF 24, 2000, 31( 7) : 523-526.
[ 2] JBesA, mPhe, AR e, il i o B 00 o 28 T 40

61

[10]

[11]

[ 12]

[ 13]

[ 14]

[ 15]

WOAETE K A R SE [ J) . SRR VT R 25 R} 2%, 2003, 26
(5):10-12.

SRS, I, MR, 45 Beagle KA 25K W T T
B A 48 0 I A s 40 O T I TR R I S AR B 5T
[J]. ™ vt B g 45 0 I I 55 5 2% i, 2005, 3( 10) : 884
886.

W, AR Al RN, 2R A, S MBI A2 T AD
R 2 O T A R AR D). v B S T R A A
2004, 10(4) : 29-32.

MR T, R FHE, ™K, . VAR 25 HLPT 16 & AE
S R (V040 I 5 il 5 1 T ML R 90 T ——41 07 15 F By
) P 5 e e PRI S )] . I S8 U ) A kR, 2002, 8
(1):1619.

MR KPR, Pk, 5. IR AT 248 B 76 2 45 1
P () LA S 4 LB S T (0] b se e )y
F2E A, 2002, 8(4) : 18-20.

T, AAFTBH, PR 22, A5 2 U AT 25 BORS TR 5 /N B
5 )AL RS o5 A H 0 ) Bk il 5 A L B A 5T
[J]. " S 86 77 /177 2% i, 2004, 10(2) - 18-21.

T, S FHIE, T . 2 I 20 B S A R )
YSRGS AE LB I IV —— B Ak 27 1 oy
L[] . v S 6 5 7 27 2 &, 2004, 10(2) < 1-3.

A, R P, 5K AT, AR AT 2 B I6 A
SRR il 5 4 FPLBEE ST V —FBD £ B (1 41
SR I S U R A 2k AR, 2005, 11(4) : 20-23.

ik a A, AR, REA T, S AT 25 B IR & 4
S R (V049 I 5 it 5 1 LB AF 90 VI——4 T A5 24 1L
K T8 5 2 25 B O PC12 40 I i A 4 4 [ 0. R
S T A2k A, 2005, 11(5) - 55-58.

B2 R PH, K. AT 25O R 5 CO-2 R I
IRAEIBALAL 27 W3 WEFE I PR 2h, 2005, 27( 1) -
1251-1254.

Van den Berg MP, Romeijn SG, Verhoel JC, et al. Serial
cerebrospinal fluid sampling in a rat model to study drug
uptake from the nasal cavity[ J]. J Neurosci Methods, 2002,
116( 1) : 99-107.

A A, S A I 2 B ST 56 SR i i TR £ 38 VA
LI T E 2P A IR AR, 1999, 15(6) < 569-570.

ARt R, T, R URE, 25 M T 2 A ORI
T 28GR A SE [ T . W R Rk K A R (AR
REFRR) L 2004, 20( 1) : 1-3.

A 8y, BRAVTAL. SR FH IG5 Y08 24 B 27 Ty R R v 24 5% i
ST IR A M o 2275 32 A OB [ )] . h 2544, 2000,
23(8) : 467-469.

. 13.





