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Neuroprotective effect of Cinnamomi Ramulus against ephedrine-induced excito-
toxicity in Ephedrae Herba-Cinnamomi Ramulus herb pair
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ABSTRACT ; AIM To study the neuroprotective effect of Cinnamomi Ramulus against ephedrine-induced excito-
toxicity in Ephedrae Herba-Cinnamomi Ramulus herb pair by pharmacokinetics-pharmacodynamics ( PK-PD) model-

ing. METHODS

Ramulus herb pair (3 :2) decoctions. In the microdialysis, the change of ephedrine concentration in cerebrospi-

SD rats received gavage with saline, ephedrine, ephedra and Ephedrae Herba-Cinnamomi

nal fluid was taken as a PK index, while the dynamic changes of amino acid neurotransmitters were taken as PD in-
dexes. RESULTS The best PK-PD model was Sigmoid-E,, .
loop, while E-C curve of GABA showed a counterclockwise loop. CONCLUSION Ephedrine has tachyphylaxis,

and the excitatory changes induced by ephedrine can be inhibited by Cinnamomi Ramulus.

Each group of Glu E-C curve showed a clockwise

KEY WORDS: Ephedrae Herba; Cinnamomi Ramulus; herb pair; pharmacokinetics-pharmacodynamics ( PK-

PD) ; Glu; GABA; effect-concentration (E-C) curve; rats
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PK-PD ( pharmacokinetics-pharmacodynamics) &
B (8 MZges B a i), R efe g8l
AN A RERl b R R Y o 308 2 00 2 o 5,
V1) 245 0l P N 24 B0 BB (B) R A8 4k, A BT T
P Z BN TEER R o AR TR G 2532 5E
PK-PD FRLEE SRS 1 A 25 W e AR N AR R AL 4
L, MBS E IR AL R 4, LA
S5 24 BRSOV B IR R AE R, R ROV ZY
Yrue e 5200 A R &R o 8 H PK-PD A ] L i
R R AR T IS, i LU SR AL A it
— AR YA R RO 3 B R

ARSI LA JBR S5 A A B R Y ok A
e R 253 MEEde s (PK), DL LIRS 1 253 i
HRAMR (CGlu) | y-ZAETHR (GABA) WshSZk
NERCFARRS (PD), B WRR SRR R BRI B2 J2=
AR JBE A3V -IN ) = 4B 5C 2, U5 2 W0k 2 e LK
PRI AR B2k, O 4 7s R B -REAS 24 X e T A4
IR ML SR AR A

1 ##
1.1 2h4F  BRECHFREEMEY) ¥R Ephedra sini-

ca Stapf [ THREL I ZE, P AR, L5 110901,
FER R Y A Cinnamomum cassia Presel )
TERIOR, )T PE, dtS 121001, M E M
BUEH IR AR, KT ERR A = 2 4 E
P % BB S8 I

1.2 XA ERFRPR BN RS (4% 060307, A%
WLy PR IR AT o 2. WEEE A 78
Mow ], B migal; wba, Jes. =k
B, B Al

L3 MESEM WHENRS (RWD302, HII
SR PEA R A BRA R 3 #EF (CMA20, %
H. CMA/Microdialysis AB /7)) 5 15 00 AH 2 73543
(Agilent 1200 Series, Z&FEZFERRHEABRAT) ;
W B AL (Agilent 6410 Triple Quad LC/MS, 2
[ ZHEERHATRAA)

L4 A sm SD KRR, Mt 24 H, K5
it 180 ~220 g, SPF 2%, Mg/ )7 ERI R S50 3h
Yrrht, S E R IE S SCXK () 20110015,
KHIBENL T B s o2l , Ha 6 K, 2l B 4
TR AR KRR B B, JRR BRI PR R AL 2 X
(3:2) /KR

2 FiE

2.1 ikt &

2.1 1 FRETHRA K% PRIBURR SO0 B, g

T 7K il B 4. 80 mg/mL (14 %5 ¥, A O RR ¥ el 21

[T
2.1.2 JfRedH FREURTEZ5H, SRR 500 i

Hehm 10 f5 &K, 32930 min, B 20 min, KiK.
PR 30 min, EA, W45 % 1.50 g/mL, $%FR 6
114 4. 80 mg/mL, 14 RE AR
2.1.3 BREE-HEED (3:2) 4 FREURREZ54F, %
R JE e e n 10 A5 7K, 326 30 min, R
20 min, VK, FERRREZIE G IR 2544, B
30 min, EH, KBRS 2185 g/mL,
P PR B B 1T 9 4.80 mg/mL, AE O BR BE-HE AL
(3:2) 4R,
2. 1.4 MRESIRIEAYBECH] 43 FREL 4. 300 0 g G4k
B.0.122 1 g GEALES . 0.149 0 g EALHR, INZEMR
KR, $5F 2 500 mL A, inFs LR 8 pH
7.4, EFR, 0.45 pL BB E, H115 25 FARA
IR
2.2 wmEAEKERAR  RH 2% ZHiH
(0.6 mL/100 g) JFRIEKREL, HABE, BE T K
U ST A E AL b, BERSIE . S CREU S
N EEY , ERTIKIAT 2.6 mm, 55HF 1.3 mm,
MRS T 3.6 mm M &L, 37 A M E. L
L5 pL/min 325 AN TR (A& D, F
52 he M HIRER 4 T441iK25 (1 mL/100 g) , >R
IR L B W AR B AT AR i, — 80 CIRAF
Fr, SCEESHE, SRR OIS, 2B
BRI, AR R MR R fE ) A R
FITAEAT B WA o 5 G P A0 7 o T sl R RSk 25
fh, WFESCERLEE L LI 1 R A TR B
WA N PR WG, S EDEEFT LC-MS (W BBk )
ot
2.3 PK-PD & A 454 KM Winnonlin 4. 0. 1
A, ool AL 25080 e dR bR (Y
FERERT ] 2240 . 253808 124485 (Glu, GABA
TR AR A ) 3 A, SRR
X EBE AL [ Sigmoid-E,, AR A 55 PK-PD A58 4740
o MIEHAITEARN R (HXREREH) . AIC
(Akaike {5 B & #E M) . SBC ( Schwarz {5 & & 1
LIPS (=3 T virke o EEPTE Ve~ A K==y i I B S N
BHM P SEE R
3 #R
3.1 RFH AR T BB AL At i & & Glu A=
GABA 9 /K-F Tt L5 SRR, TR [A) 4L 51 RK 2 Ak
TERBRA LZ A S B EA -3 5
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Fig.1 Concentration-time curves of ephedrine
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Fig.3 Curves of GABA concentration with time
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ECes)” + C ¥, i iIg R,
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Tab.1 Effects of herb pair on PD fitting parameters of ephedrine
PK-PD HiE) 2H iR B Zi%eH

Glu GABA Glu GABA Glu GABA
| R 0.371 6 0.392 8 0.3527 0.376 3 0.309 3 0.3425
AIC 478. 48 483.29 499. 38 477. 44 582.38 508. 69
SBC 479. 68 485.32 502. 21 479. 83 587. 64 511.21
POE¢: B R 0.378 3 0.373 8 0.602 8 0.472 8 0.639 2 0.583 9
AlC 398.74 376. 56 177. 69 388.72 98.27 117.63
SBC 427.98 378.19 179. 38 394.34 117. 83 121.31
Sigmoid-E ., #i%#! R 0.876 8 0.901 7 0.879 3 0.901 1 0.867 4 0.899 2
AIC 59.82 24.27 57.43 27.82 68.79 30. 19
SBC 63.29 27.93 59.25 29.78 70.23 32.22

3.2.2  ZHXIEMTNT Sigmoid-E AL A S 1) 5%
M MR 2 ZEI AT LA, JRR B M2 FRR 5 2L 1Y)
Glu ik W T g Wk ¥ (E,,.) BWRTHEALH, W
ECes fH/NTRECALAL, U BIFERL B I A6 T RR 2
Bl Ry A8 b, #4524 GABA (1) S (HI KT
1, GLBHULET S T ih £k i v (]38 43 82 BE 5 1 Glu 11y
SAES)/NT 1, BLHAAC T vk B I i 2R A BE, HE
It ECey Ji, HhZBoV-3H, BUvzin E,, 808
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F2 Z534xS Sigmoid-E,,, RS SH AR
Tab.2 Effects of herb pair on fitting parameters of Sig-

moid-E .. model

e Ead Ey ECesy/ TR R
AL %ﬁ‘<ugmL*><ugmL*><ugmL”> K (Keo)
AL Glu 3.75 1.43 0.87  0.437 0.9735
GABA  2.47 0.97 524 2.330 0.9734
B4 Gl 3.72 1.44 0.85  0.436 0.968 7
GABA  2.46 1.02 537 2.360 0.9537
fifi4l Gl 3.34 1.43 1.04  0.376 0.9872
GABA  2.42 0.95 5.47  2.410 0.968 4
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Fig.4 E-C curves of Glu and GABA in various groups
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P, 6 PRPD BURA AR B
N NI o TN . . T Z R
MBI R RO AR (K, ) . Sigmoid-E, 15
HIZE . Hp, Sigmoid-E, 5 A 2 75 T 5% v {d FH &% (1] 3K, 05, &bk, S WREHAS 25 % i 240 &

ZWIEARY, I8 H TR Z R 25U e AR N vk
FRNICFR o LI R R, DURREEIE K BUIN %
Bl b iy B Wk B AR A PR F8 bR, DA IR S pf
23 A =SS PD d8hR, SRAING
WWEAT G Sigmoid-E,, AL, PK-PD #5154 {1 25 4 ik
JE-RON 4 (E-C k) KRB 7k 3 Al
E-C SJEHh4E | E-C 30 i1 5 28 0 E-C A &
MLk, ARSCIRRFTTRAA, LA BN 325 A I v AR 7 ik
(R AR A PK 4845, DL Glu A S 3
LA PD $8hR, 452455 4541 E-C i 4 3 20
B, AEXT TS B AR AR AL, 254
VR FEETE T R DN T X I A5 S R, T4
YR RR BB A TR A2 . AR BUGE AT
WP BRI TR o i R P AR A6 O PK 48 AR, DL GABA
THBENNSZENN PD f8b5, a4 E-C il
ERYRITER, R T A B 24 Wk R (L 1Y) B[]
PRGN (Y I (E I i S, RIS GABA 5 A
AR EAER R Z, RIS
X} GABA j=H:AER], ARA AT BEZMUAXS Clu &4
I E R IR TEN . KRR A L4 5 R B
BRZE FIRR B AL AR L, 77 A TR — 2000 {1 24 vk B 4%
o, UL AR A 2 A S R e A i,
A T Glu AKF-FTk R GABA ZKF-H9AEHI .

AR S i PK-PD BEARILLA 156 BH LAJRR 2 ik
FE K BRI M ik b i) ot vk B2 A8 46 PKOFE AR, L
Glu, GABA & H EMEA N PD $545, HfE
PK-PD KLRL )y Sigmoid-E,, A A, E-C it £ 3% W] R
B ) T AR 2 e, A AT DA RR T R Y
PLATPEAR AL, 33X AT 8 AR JBR B - AR 24 X LTS AE X
LA IEM
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