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Effect of Cinnamomi Ramulus on distribution kinetics of ephedrine and
pseudoephedrine from Ephedrae Herba in brain tissues of mice

ZENG Cen, LI Rui, ZENG Yong, WANG Ping, MENG Xian-li
Chengdu University of Traditional Chinese Medicine, Chengdu 611137, China

Abstract: Objective To observe the effect of Cinnamomi Ramulus on the distribution kinetics of ephedrine (E) and pseudoephedrine
(PE) from Ephedrae Herba in brain tissues of mice. Methods Mice were ig adminstered by Cinnamomi Ramulus and codecoction of
Cinnamomi Ramulus combined with Ephedrae Herba. Brain tissues of mice were collected at different time after drug administration.
The variation of E and PE with time was determined by GC-MS method. The non compartmental kinetic was fitted and the parameters
were calculated by Kinetica 5.0.11 software, so as to evaluate the effect of Cinnamomi Ramulus on the distribution kinetics of E and
PE from Ephedrae Herba in brain tissues of mice. Results Compared with the Ephedrae Herba group, in the group with the
codecoction of Cinnamomi Ramulus combined with Ephedrae Herba, the t,,, of E and PE distributed in the brain tissues of mice was
delayed, the AUC,_, of E and PE in the brain tissues of mice under the drug concentration curve was smaller and the MRT,_,, of E was
reduced. Conclusion Cinnamomi Ramulus combined with Ephedrae Herba has the propertis of delaying the distribution process of E
and PE, reducing the cumulative distribution volume, and accelerating the elimination of E and PE in the brain tissues of mice. Above
all, Cinnamomi Ramulus can relieve the neurotoxicity of Ephedrae Herba, and there is the combination function of mutual restraint
and mutual supression between the two drugs.
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Fig.1 Cleavage rules of E and PE derivatives
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Fig.2 GC of blank brain tissues (A), blank brain tissues + reference substance + internal standard (B), and brain tissues samples

after 240 min of adminstration with codecoction of Cinnamomi Ramulus combined with Ephedrae Herba
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Fig. 3 Mean concentration-time curves of E and PE in brain tissues of mice in codecoction

of Cinnamomi Ramulus combined with Ephedrae Herba (x +s ,n=6)
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Table 1 Distribution Kinetic parameters of E and PE after administration in groups between Ephedrae Herba extract
and codecoction of Cinnamomi Ramulus combined with Ephedrae Herba
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4 g IR N I REIEAE . A S AR HEET

JBR SR Mk PR I e O A AR A LS
WFFCUESE L B RS> Ev PE 3% Job ifn o % Bt £ o
GRS, T I T A R KO
o 20 A0 G TR, A R R e R G R AR
FAUSSL Dk, B RREE I AEERLASE, E. PE (X
Jidi PN AR 5 JRR B P PR X A s DA DG, RT A
NV FERAE DU S H ARSI T RS b, Sy
XA R ECALR R

A, PRI 2 AE RN, PR8I 7>
BN H AR T, BRSO L) 3 R 2
R AR P AT R . SCRRIRGET R
FERE I FCAR REAE K /N BRI B PE [H) tayr X5
WL AP FER IR ZUAN By PE I fonax {541
— 2, PR T REE L g B PE W I )it
PR AL 22 SLAE N AL 2R P (1) 90 A

WAk, AT R R B BCATL AL/ BUI A E



¢ &% Chinese Traditional and Herbal Drugs 35 45% %5 118 201446 B

- 1601 -

PE Zi-If ik FHIR (AUCo.) RTMREE4l, 53X
MR ST ABLE 9 Ev PE (9 AUC {HAE 1kt
—H, HENEA RN EL PE B S0 A 5 I
BRI 2y B 5% Dy —Jr i, RERCHI AR
fE B AR S K BT E PE RO U, 15200
AT W WSO I FR) 245 49 s R 245 4 DAL VR T ik 4 21
pagiiinpeea] 2o

I, HEARCRIECALRES AL E -2 iy B Ik ]

(MRTy..), IM%} PE [f] MRTofHCHM, 1 AR

AT LAk E AE/N BUBZH 2L A I I a], A A

T BRI AR 3R A A YA JRR 3 A R A

RIRCR, AEX— 1 T A AR B 8 T8 SOk, 38

AL — D HTIESE .

AR, FERRIR S, Ev PE I fino 8

K, AUC) 41K, E ) MRTo 4%, HEavHAsfE4E

/NN B PE 95041, PRI, i E.

PE [FH B A, AT B ARR S (1 AR s 1 I

W T HEERCRBRTE, BRI AR R R
SCRRRIEDV/IN B ig IR B /K BB 2123 B

PE 1] fmax A 2.72~2.81 h, A S K fax A 0.33

h, BOCHERIRIER [ 4ik. HERTRSSHER

N OR, SCERAPRR S Z5 25 4 0 10 glkg, KA

%1 g/kg Mgn 2y . RO, E. PEfEH{LIE

AFAE RIS TR AR FE SR, b4 ST A I 28 T AL TE

WAL LA ALY 73 A 2] 10 AL 2 R T
g Lpnk, AWK GC-MS g s AL

BERGT A /D BUMZHZA N B PE REE, k& I8

FHH, WIS ATE) )15 H BEAR 7R T 250 TRl A

By AR BOBCAL I R SO RS IR HLH], 45

FAR A A2 BT ST SR B K B EL PE

AR s /) B PRI 28 3 2 R Mk N 2 0k P 3 ST

T DR T AR S RS TR AR B ARSI U,

BRI A BN S T 5%

&30

(1] hREZig [S]. —. 2010.

[2] Shekelle P G, Hardy M L, Morton S C, et al. Ephedra and
ephedrine for weight loss and athletic performance [J].
JAMA, 2003, 289(12): 1537-1545.

3] ¥xEZe, H Wk, R, SF RSO, DhRR BRSO
IK IR R AR N B PR e R G A T LR D).

(4]

(10]

[11]

[12]

[13]

(14]

[15]

[16]

FREZY, 2004, 35(11): 1274-1277.

Bowyer J F, Hopkins K J, Ferguson S A, et al
L-ephedrine-induced neurodegeneration in the parietal
cortex and thalamus of the rat is dependent on
hyperthermia and can be altered by the process of in vivo
brain microdialysis [J]. Toxicol Lett, 2001, 125(1):
151-166.

Erpk, Ak BREZ (M) Jbat T EE R
JiAL, 2009

e A, 3K W, WL BRI AN [FECATON R BT
TEFIRE RN (1], T 2imiR 2y B 6727, 2011,
27(7): 763-768.

FHEE, 1O, BN, E NRIRAL. B 2R
J IR0 %08 JBR B RV E A fR s ey LU B 5 (0], b B
2y, 2013, 3(1): 98-99.

o BE BRI AN [RIBC AL R R £ R 3 B 7 /) Bl
R B A g mg D] )M BB R RAE,
2002.

BRI, B, Tk B, SR BRI SR BR B PR
PO D R BB AN UL R 2 BT 0],
T2, 2004, 35(7): 781-784.

Valentine J L, Middleton R. GC-MS Identification of
sympathomimetic amine drugs in urine: rapid mathodology
applicable for emergency clinical toxicology [J]. J Anal
Toxicol, 2000, 24(3): 211-222.

22 2 AR R 254030 D1 A WE S B AR5 2 I [S].
2005.

BRIR, BHER, BRETE. BRECT RO AN B2
Ko AaiFsE [J]. W2 EEE E 2, 2006, 17(5): 769-770.
BRI, BHER, WRE T8 BRET O BR S A1/ SR A
P AFETT [0]. T RME IR R, 2006, 13(5):
14-16.

Bowyer J F, Newport G D, Slikker W, et al. An
evaluation of l-ephedrine neurotoxicity with respect to
hyperthermia and caudate/putamen microdialysate levels
of ephedrine, dopamine, serotonin, and glutamate [J].
Toxicol Sci, 2000, 55(1): 133-142.

Lee M K, Cheng B W H, Che C T, et al. Cytotoxicity
assessment of ma-huang (ephedra) under different
conditions of preparation [J]. Toxicol Sci, 2000, 56(2):
424-430.

IROCAS, BRCOE, W B AF. AN [RIBC AT X R 2 -
HERL 2400 A 085 & s [J]. o B S8 T R
Zi, 2012, 18(10): 84-88.





