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Influences of Dextromethorphan on Monoamine Neurotransmitter 5-HT in Mouse Brain
LI Ying-chun', ZHANG Jiu-liang’, ZHOU Li-hong' ( 1. Department of Pharmacy, the Second Affiliated
Hospital of Wuhan Steel Group, Wuhan 430085, China; 2. College of Food Science and Technology, Huazhong

Agriculture University, Wuhan 430070, China)
ABSTRACT Objective To study the antitussive mechanism of dextromethorphan.  Methods
high-performance liquid chromatography (RP-HPLC) with fluorescent light detector, we detected the effect of dextromethorphan

By using reversed-phase

on the contents of five kinds of monamine neurotransmitters in mouse brain with codeine phosphate serving as a positive drug.
Results The results indicated that the antitussive mechanism of dextromethorphan was concerned with monanine neurotransmitter
5-HT. In the dextromethorphan group, 5-HT was 43.50% higher than in the blank group (P<0.01), and 5-HTAA was 35.00%
higher than in the blank group ( P<0. 05). Dextromethorphan could increase the content of 5-HT in mouse brain to induce
antitussive effects, while the antitussice effects of codeine phosphate had no relationship with serotonergic mechanisms.

Conclusion The antitussive mechanism of dextromethorphan is related with the release of monanine neurotransmitter 5-HT in

mouse brain.
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1.1 4 BRUIRVNE MEREA-F AT 24 ~28 g,
H AR R R R 2 () B R 2 e SE B s o A

1.2 KAL5HS  HhiRS-2OMK(S-HT) hRZ D%
(dopamine , DA) \3-H 48 3E4-F2FE 2K 2, I ( 3-methoxy-
4-hydroxyphenylglycol , MHPG ) | 5-¥% Z& W3] g 2, & (5-
hydroxyindole acetic acid,5-HIAA) , 04 F 3 [E Sigma 2
Al 2R BB R Z (norepinephrine , L-NE | It - 32 [
Fluka 23 7)) 3 BER ] 1 A (1R 25 45 A1 Tk AT FRZS =), 41t
5:051004) 5 ZIRER A S VP IF (M B = IR il 245
A BRA ] 51050001 ) 5 HYEE (A ali, KR
B~ F R A FRA R ) HA R o A 2l
1.3 M # Thermo Hypersil ODS-C;; (250 mm X
4.6 mm,5 um) 3% ; SHIMADZU Fidt:; L2130 E54%
WA @ 1 AL 12485 % Ot & Il 4% ( HITACHI ) ;
Neofugel3R =18 2 7k 5.0 L ( HealForce 23 H] ) ; WH-2
TR TR A A (P PE A S T A BRA ) o
2 AEEHER

2.1 FHYHmEHRAE BUATE 24 ~28 g Y
/N 30 L MEMER K BEPLSY N 3 41 4 10 H
AR S EHAL AT 0. 5% 5P L 48 E 4N (sodium
carboxyl methyl cellulose, CMC-Na) ¥ | B IR 1] 1-F
(TR AT 35 mg - keg™') VEUIRBR AT 55
WIS (R T AMRMRATSRI IS 35 mg - kg™ ) o /MRS
BTER(25.040.5) CA&MFFEIR, ARYOKMZE
1, R EEE R A 25 T E 452, 21452 10 d,
INRAIR G 255256 12 b Wik Ab3E , 7EVK & Lt
A i, R 0. 9% S Ak Sh V0 B AS W b ok, B 25 1
W, DEARIK TP B ; A I 2 oI A B R
WETEE 1. 25 mL BT, FHRTE 2 min J5, B8R
BLOHLA LA 13 000 r+ min™' B0 20 min; B EE RN
IEBEBE 0.5 mL 1 pH 7.2 (AR 22 Wi 0. SmL 543
R4, FFLL 13 000 1+ min™ KB 20 min; BUF 2K
VA BEZS 2 0.5 mL A9AE S TR, K HE A VR A
T =20 CUKFEH AR ORIETE 24 h ATIAE,

2.2 & EMH AR Thermo Hypersil ODS-C g
(250 mmx4.6 mm,5 pm) ; HiAE; SHIMADZU ; # i .
35 C 5 2 ek M A% . K I 3% K N, = 315 nm, A, =
280 nm; i ;1.0 mL - min ! ;ﬁﬁé%;ﬂ) TS R S
A/INERUAR AL i i L DL 1, TS /D B R AR
A EEE L) FAEYE  HOTe s bR A T ] A e
RO G5 RIS T, 70 B 8OR RAF
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1.L-NE;2. DA;3. MHPG;4.5-HT;5. 5-HIAA
Fig.1 The HPLC chromatogram of standard substance
(A) and sample(B)

1. norepinephrine; 2. dopamine; 3. 3-methoxy-4-hydroxyphenyl-
glycol ;4. 5-hydroxytryptamine ;5. S-hydroxyindoleacetic acid

2.3 AEhAaEa 4 0.02 mol - LT AUFFAER =8N
(% 0.1 mmol + L™ EDTA) FHVKEERRIM Z pH 5.1, B
ZE RS W 94 6 LR A B AT & LR
0.45 pm P FEALUERE U8 , I AT 30 min,
2.4 RAHERAMTER

2.4.1 HMEXZFE SriHE % PRIUPRE S L-NE
3.0 mg.DA 2.0 mg, MHPG 1.0 mg.5-HT 2.0 mg,5-
HIAA 4.0 mg, 733/ 0.1 mol - L' $hMIEMITERE
10 mL, M\ AP435 B 200 pL B4, 7 0.1 mol - L™
R BEE 1 000,2 000,2 500,4 000,5 000,8 000,
10 00017, 73 A % W L 20 WL FEAE S LAV Wig e 1 R
XoF e BEVELRAE M1, AT 45 5 s o A [m] 09 B e £k 1
W, ZRIEL,

R1 RERPOEEXR

Tab.1 The linear relationship of standard substance

FES, 1 )y AIRE
(pg-mL™")

L-NE Y=5 649.8X+4 509.4 0.9989 0.03~0.30
DA Y=4 513.8X+6 564.6 0.9969 0.02~0.20
MHPG Y=5349.4X+14 636.0 0.996 8 0.01 ~0.10
5-HT Y=8 171.3X-11 801.0 0.9979 0.02~0.20
5-HIAA Y=3361.7X-10 812.0 0.9970 0.04 ~0.40

2,42 BHEEZER HFRBEZ 2 000,4 000,10 000
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FERITR-BARUENR , 728 J5 A7 T =20 CUKFEMN, —K
PEZENEE 5 35 H AR, B HEA R K E
BRI 1O ELEIE S d,HH5E H DR 3 . 25 R0
*2.

R2 BEEXHRER
Tab.2 The result of precision experiment
xts,n=5
e/ H K I [B) 5 8 1
FEd Ki{E/  RSD/ KrllfE/  RSD/
(ng ° mL7 ) -1 -1
(ng+mL™) % (ng+mL™) %
L-NE 150 153.55+3.68 2.40  149.1422.32 1.56
75 76.48+2.77 3.62 77.31+2.49 3.22
30 29.12+1.10 3.78 29.66+1.22 4.11
DA 100 102.93+2.78 2.70  103.89+2.43 2.34
50 48.71+1.76  3.62 49.36+1.42 2.88
20 21.46+0.57 2.66 19.38+0.76  4.00
MHPG 50 52.13+1.22  2.34 51.82+1.53  2.95
25 23.11+0.76  3.31 24.44+0.49 2.00
10 11.13+0.32  2.88 10.96+0.25 2.28
5-HT 100 104.53+£2.21  2.11  105.34+3.20 3.04
50 47.21+1.78 3.38 48.29+1.82 3.77
20 19.83+0.34 1.71 8.98+0.28 1.48
5-HIAA 200 204.55£3.25 1.59  205.87+4.37 2.12
100 98.45+4.04 4.07 97.36+2.95 3.03
40 38.48+0.94 2.44 37.86+0.78 2.06

2.43 REMHILE 72

IR AR BRAT B RE A

W SR o 5 B TR KA . 3 iAE 2,4,
8,16,24 h JEHURAE i IR Rl o SRR e, 25 3R
B L-NE DA 5-HT MHPG 5-HIAA W Ta FH A RSD <
5% , HHFEBIBTRAE-20 °CF 24 h NIE RFaE /Y,
2.4.4 JeAEEYE RCAE SRS 3 0,
S ARV VRS PR UE S, TR TR &, 4% 40
FEJTIEIEREINE T IAE BN | DR 28 SR 2 A
PIRER TR, R IWE 3,

2.4.5 EEMER H—E R EPE T
FHEME 5 K, L-NE, DA 5-HT, MHPG , 5-HIAA
RSD 18 73 5 M 1. 52% ,3. 74% ,3. 62% , 4. 09% ,
3.21% ,¥9<5% , FRHE LRI,

2.5 H&AEME FEU20 17T T BB 4/ R
MLHZR, AL FRAG A5 FE SR, BCAS R A T 20 L
VB TS, AR 8 D0 A5 Ay i 1 AR [ 05 7 R E 5 5
A 2a BT & i

2.6 I FE KSR A A D B
PRUfEZE (w+s) 27, FH SAS B HEA T4 IR) 8 35 1 o A
55,P<0.05 FREFAGIFEE L,

2.7 #R WE4, TUEH, SRR SR
FR AT VIR, /N U L-NE A1 DA 525 A4l
AHEEESRAA BTSN (B 22 S5 oS 122 5 L (P>0.05) ,
MHPG & #5725 F A3 ; SRR A RIP 75 41 5-HT
SR A BN 43. 5% (P<0.01) ,5-HIAA & I
25 VAN 35. 0% (P<0.05) ; Bl 1] £ [ 4H i 5-HT
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Tab.3 The result of the average recovery experiment

Bes FE e A T2 18 ] i S iR RSD
(ng - mL™") Y%

L-NE 95.36 150. 00 255.66 104.20
75.00 170. 08 99.84 100. 52 3.39

37.50 129.57 97.52

DA 150. 62 100. 00 245.56 97.98
50.00 184.62 92.02 93.47 3.98

25.00 158. 80 90. 42

MHPG 13.21 50.00 55.86 88.37
25.00 32.94 86.21 89.01 3.17

12.50 23.77 92.45

5-HT 95.08 100. 00 163.22 83.67
50.00 131.78 90.83 86.51 3.80

25.00 102.12 85.04

5-HIAA 72.05 200. 00 248.23 91.24
100. 00 155.16 90.18 87.91 4.87

50.00 100. 46 82.31
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Tab.4 Effects of dextromethorphan on five kinds of monoamine neurotransmitters in mice’s brain

ng + nL™" x+s,n=10

2H 5 5-HT L-NE DA MHPG 5-HIAA
SRR VIS 235.19+28.217! 142.79£23.72 327.00+51.91 27.47+6.1 28.50+6.10*2
IR T R R 4] 199.50+31. 87 143.68+26. 76 321.32+51.77 18.95+5. 43 22.04+5.48
25 H 163.84+22. 05 138.18+20. 23 280. 14+43. 66 20.47+2.28 21.11+5.61

Lxauakix, ' P<0.01, "*P<0.05
Compared with blank group, *'P<0.01, **P<0.05
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5-HT BB, F AR v] £5 R i B 30 5 S-F2
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