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Content Determination of Monoamines Neurotransmitter in Cerebral Tissues of Rats by HPLC-ECD

WEI Shan-shan"*, LU Xue-ping’, PENG Ling-fang’, QU Hui-hua"*, SUN Ye'’, WANG Qing-guo"*(1.College of
Basic Medicine, Beijing University of Traditional Chinese Medicine, Beijing 100029, China; 2. “Classical Pre-
scription Application Foundation Research” Innovation Team, Beijing University of Traditional Chinese Medi-
cine, Beijing 100029, China;3.Yunnan Institute of Materia Medica, Kunming 650111, China)

ABSTRACT OBIJECTIVE: To establish a method for the content determination of monoamines neurotransmitter in cerebral tis-
sues of rats. METHODS: Using 2, 5-dihydroxybenzoic acid as internal standard, HPLC-ECD was adopted to determine the contents
of monoamines neurotransmitter as norepinephrine (NE) and 5-hydroxytryptamine (5-HT) in pallium, cerebellum, hippocampus,
hypothalamus and apophysis mamillaris of rats. The determination was performed on DIKMA C;s column with mobile phase consist-
ed of buffer salt (sodium acetate, sodium heptanesulfonate, ETAs, citric acid)-methanol (gradient elution) at the flow rate of 1.0
ml/min. The voltage of electrode was +0.7 V. RESULTS: The linear range of NE and 5-HT were 0.084-4.2 pg/ml (»=0.999 9) and
0.005-0.25 pug/ml (#=0.999 1), respectively. The average recoveries were 98.85% (RSD=2.89% , n=3) and 101.5% (RSD=
2.41% , n=3), respectively. RSD of intra-day (n=5) and inter-day (n=3) were no more than 3%. Content of NE in cerebellum
was the lowest [(0.343 £0.14) mg/g], and content of it in hypothalamus was the highest [(3.062 £ 1.51) mg/g]. Content of 5-HT in
cerebellum was the lowest [(0.059 + 0.04) mg/g], and content of it in pallium was the highest [(0.383 + 0.21) mg/g]. CONCLU-
SIONS: The method is sensitive, simple and rapid, and can be used for the content determination of NE and 5-HT in cerebral tis-
sue of rats.
KEYWORDS HPLC-ECD; Monoamines neurotransmitter; Norepinephrine; 5-Hydroxytryptamine; Rats; Cerebral tissue
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M2 BT T TR I 25 RS PRI B B B
SR o TG TG P S B A AR 2, b
RCROR (3 -1 fk 2% (HPLC-ECD) 5 2 4R 8 fe 22 0 ) Y
T o BUAT SCHR R L S0 A R B A5 B VRO, T NE AP A
SR, SORERE I R RE J0 9555 , DRI R A bR 5 177 B-HT B PR35 | I
1, 5 SR S B VI, A7 46 NE W 43 18 i 25 5 5-HT H 06 i)
PRI, R AR 230 2 (0 A5 R, 2B L T bk
FH . R f T 8 9 HPLC-ECD B B VR B 5 05, i DRk ] s ) 52
KBTI DX P9 NE A1 5-HT 1 5 12, Ry ik — A5 s e 2 b
2536 O B Jy R AR

1 #7#
L1 s

2695 ERIRFH %Y N 2465 Hi Ak A8 I 5 (2 5 Waters
/3 H]) 5 58L0R ¥4 R 2500 HL (1 ] Eppendorf 22l , #5.00
1£:9.5 cm) ; AG285 Hi, T34 K- (i -1 Mettler Toledo A7) ) 5
A4l K (35 = Millipore A F)

1.2 #HE5iKH

NE #5 #E i ( &F /& b P Matrix Scientific 23 ] , fit 5 .
037692, it R %E FH) 5 5-HT A di (L5 91M5163V, it 5
w0 HD M FR 2, 5- R ALK iR (DHBA, it : MK-
BG3214V) ¥y F £ Sigma 23w 5 HEE Ry @ikl , HoAtia57] 45
RAy Rl KON K
1.3 zh#

SD KR 15 H, @ ,SPF &, f/fi i 300~350 g, )~ A4 5K
55 s DR I ATHIES- R : SCXK () 2008-0002
2 HiES5%4R
2.1 BRBEIE
211 BEAEVIWER . BUREARE WM I 2 R
(EDTA) &, F B & i &2 0.1 mol/L #1EDTA 0.1 mmol/L
MR EUTTER
2.1.2 FRAESIAW . KEEFRIUNE . 5-HT bR i i 0, LIS A
UUTEA R, 4 BIBCH BB YR B0 21 pg/ml 15 pg /ml I
28, R AR R T U YRR R NE Tk O 0.084
0.252.,0.42.0.84.2.1,4.2 pg/ml, 5-HT J§i 1t ¥ J& 2 0.005.,0.01 .
0.02.0.1.,0.2.,0.25 pg/ml () 2 HIFRAE ST
2.1.3 WA TAER . KR IDHBA W& &, & B U RR
it B ] BT T A 4 mg/L VAR
214 FESNERW. R IR UHE A B, i 8 B A i 21
U B AN X, i 0.9 % SEAL AN RS (A= BRERAK) whisk
FHWR K AR T, Bk i, A— 722 FL BN AR DT TR, VKT T
FHSE AT W 14 000 r/min [ 250 30 min, B F 5 W
14 000 r/min {250 25 min, BU—E & FIE A% HLATA
—E R PR AR, RIS .

22 ‘&

3R A DIKMA Cis(250 mmx4.6 mm, 5 um) ; i shAH : 2%
Pk %5 W [100 mmol/L i B2 B . 3 mmol/L B % fif i £ . 0.2
mmol/L Z, —J& VU Z 8 — 4k (EDTA-2Na) .85 mmol/L ¥R ]-
FH i, 6 Ve 0, R - 1.0 mU/min; TAEHL R :+ 0.7 V3 IR
25 C; MERERE: 20 pl, FRBIARTEIAR P L2 1.

2.3 REEAMHR

IRUNE A 5-HT 1R A v dh 7 0+ P B 28 R CRE DL
VR SRR AE T2 S 5 5 BOR BN B 2R 5 /MR
oh TR SRR T F IR REREE A $ 2. 147 TR 5 ik AR
VTR, UEREIAE  JE i . 45 SR AR v Sl R 2 40P A 45 16 TR
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YRR, VR 2R T TC T, NE AR L 5-HT (144 B3 i 7] 43 51 24
$75.8.18 min,NE \5-HT ik 2| R A7/ . ik WAl 1.
R1 FRShBEBEERRER

Tab 1 Gradient elution conditions

HF[E] , min HREE, % Z R, %
0~7 5 95
7~9 530 9570
9~18 30 70
18~19 30—5 70—95
19~28 5 95
4;“: 12 NE . 5-HT E 12
s, W 5 W
) _

2
0 2 4 6 8 1012 14 16 18 20 22 0 2 4 6 8 1012 14 16 18 20 22

I5F[E] , min I [E] , min
A B
10 14 )
<30 <10 NE| P -
= 20 =
5 NE g s 5 \ A\
0 -2

0 2 4 6 8 1012 14 16 18 20 22 0 2 4 6 8 1012 14 16 18 20 22
fi$ (8], min I} [E] , min
C D

14 14
10 <10 .
NE gyt ! NE bR
6 WFR 5. i 6 5-HT
: =

%002 4 6 8 1012 14 16 18 20 22 0 2 4 6 8 1012 14 16 18 20 22

HLIE, nA
Do Do

o o

FiF[E] , min Fif ], min
E F
14
< W
) 10 NE R -
g 6 )
2 2
202 5 6 5 1012 14 16 18 20 22
fi$A], min
G

Bl sxiktEeEE
AFRHEM R s B2 IR s CORIN B JZAE Al s D/MIKRE b B8 A
B s BN FE R it s GLISLERAE i
Fig1 HPLC chromatograms
A. standard substance+internal standard; B. blank solvent; C. pallium
sample; D.cerebellum sample; E. hippocampus samples; F. hypothala-
mus sample; G. apophysis mamitlaris sample

24 HMEREEE

I 2 20 R4S 5k 57 NE . 5-HT, #0AS B BLHE Ik 4
AU FERPESE S 58 . WO 26 F DT 00K A v o VA VRO Bl
£ NE 0.084,0.252,0.42,0.84,2.1.4.2 pg/ml, & 5-HT 0.005
0.01.0.02.0.1.,0.2.0.25 pg /ml [ RFNRATRIES TR, 742 L )
AR, BEREIE o DA (x) MRS AR AR FRiEH) IR
U TR 5 ARG TR Y FUAE () PN AR bR EA T B A o 75
NE [ 757F2h y=5.292x—0.147 4(r=0.999 9) , Kl J5 £ ¥ Ji
25 PTG B A 0.084~4.2 pg/ml; 5-HT [0l 55 F2 2k y=59.057x —
0.130 3(#=0.999 1) , Fa I Jot 8 ¥k 3 4 4 4 [l > 0.005~0.25
pg/ml,
2.5 REE W EIRIE

H—E B NEARE S 2 03, o LM A S fiike i i,
AR B JE AR NE WERIALE N 4, 1O ISR (I TTE O e &
AR IR M B, A5 NE W FRIT g As s 59 NI A iR S Vi (R
TR ) B NE W AC R Ao 715 NE HERUBISCR = (4,— 4.)/
Asx100%., [RIHIAS 5-HT B9, 45 Rk 2,

TEIE 20145 25 B 5 M



®2 REREKRLELER(n=3)

Tab 2 Results of extraction recovery tests(n=3)

By A, pg/ml PR, % FHE, % RSD,%
5-HT 1.030 85.88 85.76 0.60
0515 85.18
0.258 86.22
NE 8.92 93.08 95.74 2.66
426 95.99
223 98.17

2.6 IR KL

NE.5-HT iy N9 5T, ORI A 00 i e, B )
ORI B 1) 4 A et V5 Y P — 22 51119 NE | 5-HT bR i i
AL BRE HEREINE T VR I g = G — R & i)/
FAREX100% , £5 5 0.4 3,

®3 MERKRRELER(n=3)
Tab 3 Results of recovery tests of added index(n=3)

Mg, JmkEEEE, TH9(H, RSD,

g R, A,

wg/ml wg/ml wg/ml % % %
NE 0.169 0.106 0.273 98.51 98.85 2.89
0.141 0.132 0.271 98.50
0.113 0.158 0.270 99.55
5-HT 0.185 0.078 0.264 101.2 1015 241
0.154 0.098 0.253 100.8
0.123 0.117 0.244 102.6

2.7 REEERR

BRI — 03 A MiRE A, A NE L 5-HT A7 v it V8 T il £ g e
Fp AR 3 FBT B R B ARE A, 3N TR H N 0.2.4 .6 .8 h L
SN GE 5 W, HEAE Y . Z5 R NE [ RSD=2.76% (n=5) ,
5-HT [ RSD=3.00% (n=>5) , T2 AR 7 A 2 1 R«
2.8 FEEMIAIE

4 CHTNE 5-HT Ji Mk B M FE S 3 10y, 70 Bl & T
WA, TANBRS 25 1.2, 3 R H & 2, Bk i g
P, 5 NE M RSD=1.87% (n=3),5-HT7E5 2 K& A K
W R SR 2L NE 76815 T 2/ R8F0E 3 d, i 5-HT AL
REfRE 1 do
29 HmEENE

AR 2. 147 I 148 5125, A0 il il 2% 6 LR U R 12
JERE SR /N S VRS VR T YRR VST T IR S VA
MRBREE SRR, I E Foh NE 5-HT &L 45 R L3 4.

#4 NE5-HTEXKRARERKXFHIKTE (X +5, mg/g, n=>6)
Tab 4 The levels of NE and 5-HT in different parts of brain
in rats(¥ + s, mg/g,n=06)

[ N7 /N ] T E i MELER
NE  0411+0.12 0343+0.14 1654080 3.062+1.51 0.864+0.10
SHT  0383£021 0.059+0.04 0.135£0.09 0206+0.12 0.086+0.04

MR AL ST NEAE T b & & dw s, i Dk, /b
TG $5e A% 5 5-HT 76 KM B2 J2 rh & | f s, T B v, /N i e
%o Ul BB A 2238 T AE @ K U h A AN — , ko
SFUHGE — B
3 Tt

PR 223 T ZE A AN W 5 e, BT 2R T i
D AT PR I AR . PRI — 58 AE TR
AW T U B,

FRHESCHRY T, 28 e S AT T ARORTR R Sh AR (1) ZZ vhh
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BRI (TCKFR#N 2.0 g F7EERR 5.5 ¢ . EDTA-2Na 60 mg ., NaCl
584.4 mg. 1.0 mmol/L BEFERFRH) 2 ml il 5 500 ml)-HI i (97 :
3) 3 (2) 2% RV (0.1 mol/L R — %8 .0.01 mol/L BEb i
244 . 0.1 mol/L EDTA-2Na, | 0.1 mol/L B2 ¥4 pH 4 3.6) - H
- N5 (78:19:3) 5 (3) G b i (0.1 mol/L WL — 2 4.0.85
mmol/L Bl R 4H 0.5 mmol/L EDTA-2Na, i1 0.1 mol/L &

JE pH A 3.4)-F 2 (94:6) 5 (4)“2.27 T N R SAH A S B .

i 3 AR S AR H B T NE IR EA R B 8 # 5-HT WAy B i

iR IR MG e RV 2,270 R i g, 45K,

FEMG IR B AH S5 8 R NE (5-HT K2 AR AT 35 245 20 43 5 .

S I, R R LA AN O A B MU T L AT

DA X 45 6 2% 00 S5 F) (PR I ), JCHC % 5-HT S ek, (5

SR BOpNE 2 BN S ] € SUREIES P/ il 0= 3L EA

i, TREEUUE T UM SCHRSE BV A T7 7 R 6 B2

VML, R AT (45 W S DR 4 R A A9 0 B, SURT L4 L 5-HT A

FA 1]

T THE i 8 TR R R A B 5 b ARSI A |5 48 T A
ULHEW 0.1 mol/L HCIRL Kl , K BRI ShAH S HCLUR (2
TR, DRI, B E AR TR A B 1 D TTENR

ZHOCCHR T 0.1 mol/L 1) SRR VE o 28 I TTCHE R, A
W2 BT RCR fcly A Bt b AHR BRI A . 78R L
TEWNAGL 2, 2l TR, Hm SRR s i
2 358 O SR A A0 A s 4 A /D BR L BT 2 R 7 A T4
TerEAYHK . G SRR, # € AL B2 « >100 mg Y ZH 21
1 mg: 2.5 pl B LLBIINA , <100 mg (20 414 200 pl finA .
BAEREREA BT 1, SR THRIETE .

FEARAE S 8 o S Y R AE v IR T #4E. #
i 28 AL T I 7 BIVAS DN B8 036 PR AFTE — 80 CRYVKA . &
HEOPHTIY, ACR H A PR AR A MR R Y 2= 4 COR
s AN JE AR, I NE 764 5L T /0 RERSE 3 d, 1 5-HT H g
FELd
B 30k
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