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Effect of four extracting solutions in Banxia Baizhu Tianma Decoction with
relative molecular mass < 1 000 on monoamines neurotransmitters in serum of
rats with primary hypertension
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Abstract: Objective To investigate the effect of four extracting solutions in Banxia Baizhu Tianma Decoction (BBTD) with
relative molecular mass << 1 000 on levels of monoamine neurotransmitters in rat plasma. Method Primary phlegm dampness
type hypertensive rats were randomly divided into model group, SBEE group, SBE group, WE group, and AE group, respectively, by
ig administration of corresponding semi-bionic enzymetic extract, water extract, alcohol extract, and semi-bionic extraction liquid, 1
mL (2.83 g/mL) daily. Rats with normal blood pressure were used as control group. After four weeks, the norepinephrine (NE) and
5-serotonin (5-HT) content of serum were determined by HPLC method. Results Compared with model group, totally four
extracting solutions of BBTD could reduce NE and 5-HT levels significantly in hypertension rats (P < 0.01), order of the effect was
SBEE > SBE > AE > WE and SBEE > SBE > WE > AE, respectively. Conclusion Totally four extracting solutions of BBD can
reduce monoamine transmitters in hypertension rats and SBEE extraction is better.
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h % fLIE B EE K% Poria cocos (Schw.) Wolf [T
PR W4l = FRHE G Citrus reticulata
Blanco A HARIE AR TR 2R B s FIAR 56 8L
Y H AR Atractylodes macrocephala Koidz. [+ 5
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PERUH K EEAR IR RIS BRI 104 8. 8 fifht; 2 1
I3 FOIAIE BT ACEE: KK pH (B 2.0,
6.5\ 9.0; FRHUW KA 90, 60, 60 min; $ZHX
WK (61+1) °C; $REGAEMKICHIE, 3500 r/min
B0 25 min, TPRERYERRE CREX 435 < 1000)
JERL. WR4E. BIF, 454 2.83g/mL, EIfE. Hop
F B ORI R () B S HCh 0.1%. H B IRIR
(1) I3 50N 5%

SBE WiffHI4 B s T S Bk, L
BIFREL 10~20 H kKD, 23 AHEE 3 ¥k, /K&K
%4 10. 8. 8 i, 3 FIH/KIY pH {EMK K N 2.0+ 6.5,
8.5; FEEUN AKX 120, 90 90 min. FEHURMK
UHLE, 3500 r/min &0 25 min, A LF4ERE (R
XEr <1000 yELt, W4h. A, W4 E 2.83
o/mL, BIFG. FEZEH B85 RIRKEE I I 7 0
0.13%. H BRI TR 408 2.3%.

WE 1B kb Ty v 20y Bk, $% L
BIFREL 10~20 H FPkLAT, 20 BIFEHE 3 1K, Ik Ak
4 10, 8. 8 1%, $-HUN A A 120, 90, 90 min,
PEHURAK JOHLE, 3500 rimin 850 25 min, HasLf
YERE A PR <<1000) JE0E, W46, &IF,
WYEAE 2.83 g/mL, BN, AT 8o KRR Z I
AN 0.095%.  HEIRIR I TR 0N 2.7%.

AE W4 K kb Ty v 2 AR, H LA
FREL 10~20 H Z KA, 80% LEEHEHL 3 ¥k, M
BEREAK Ky 104 84 8 1%, FREUH KA 1. 0.5,
0.5 h, FEEGAMVCKLEE, 3500 r/min &> 25 min,

TEETYERE CHD 437 <1000) yEL. K40, &
I, W4EE 2.83 gimL, BfE. BRI RIKER
(P> 40Ch 0.08%. HHIKIRIV T &0 1.6%.
22 EWRFE

o HEZH MY P ], AR 2 R v g e R R,
BHIC T WA 1o FREIRTE 16 G4 mTE . Rk
Wik &7k, Y4k =140 mmHg (1 mmHg=
0.133 kPa) Fl/sk&F5K H =90 mmHg, [F] FEARIERE
PR B . RIERE . WS AEOK. K
A AN BT 3 A R S TR e T K SR s g i 10,
23 YT MAE

W 996 0 A PR AR ey i P A B B I P B L 2
5 4. BRI, SBEE 41. SBE 4. WE 4]. AE
H, HEAIRA GEFRRD, f418 Ko x4k
B TK, AMRE, SBEE 4H. SBE 4. WE #4H. AE
A3 ig &5 VAR IRFR IO, % 1 mL(2.83 g/mL).

F1 ENEA
Table 1 Feed formula

TRLA 5) AR Y% e I v AR T %
i) 35 35
kR 14 14
KEk 20 20
B ) 24 24
ki1 5 5
[EaSyiy 1 1
DR 1 1
i 0 15
FNRER 0 1
TR 0 0
JIEL [ 0 0
ik 0 6

FUL E SR 4 J, UKL, M %E 5, 3 000
r/min 25,0 10 min, FHWAT B 03E, e .
24 KRIMEH SIS RMKTNE
241 (MiE4F  Diamonsil TM (&if7) Cig (il 4T
(250 mmX 4.6 mm, 5um, Agilent); ZZm: 418
#1100 mmol/L. F7## 85 mmol/L. F ] Ji% 0.4
mmol/L. “Ehi3LfiiiEah 1.5 mmol/L. & &V 2%
(EDTA) 0.2 mmol/L, i pH {ih 3.7; NN H
BE-ZZ oyl (18 1 82), HhjE. W< MAARWE 0.9
mL/min; HEAERE 20 s FHE 18 C; TAFEHEK 0.4
mV. & 1pA.
242 WHGE B A H R 4 AR SRR NE
5-HT idi&t, sl i AR i 300 pg/mL (bR
AN ERTIN

43 K 95 B BT 200 uL B T 1.5 mL EP &
P, FRINNZEARBA) 5% SR, N5 5 4%
A, =IRECE 20 min DLFE 43T LI ) A
J5i, 10 000 r/min Z5.0» 15 min, B F35#, 0.22 um
TUFLUER L uE, RIS
243 RGEMMERE DL 5-HT Wil HgHHR
HATEAT 900, LA NE Ui, FSISHREATG D>
T-2000; 5-HT. NE a0 540 48 (i 06 5y 55 FE )
KT 15; RS 25 REm L KT 105 )2
A T {87 0.95~1.05, F5& 25825k,
244 LIEMEFEE B “2.4.27 WU BRI
e, TR RS, SR 1. KR
EFER T 5-HT. NE 20 25 R Ut
245 RMEXRFRFEL U “2.4.27 TR,
WIFRE R NE: 0.03. 0.30. 0.60. 1.50. 3.00 pg/mL,
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Fig. 1 HPLC of standard substance (A) and rat serum samples (B)

5-HT: 0.03. 0.15. 0.60. 1.50. 3.00 pg/mL. $%“2.4.1”
T E B 2 AU 2, AR L ol Y00 T T e 5 DA A
AkFR, AT R ARRR, ZifilbarEfhZ. NE [
VAR : Y=2661.5 X+14.943, R=0.999 8, fF
0.03~3.00 pg/mL £t 5¢ & R AF; 5-HT [H[JH 5 A «
Y=3 375.4 X+469.82, R=0.999 5, 7 0.03~3.00
pg/mL £GP OC R RUf; [HMELE SIN=3 I}, HARA M
P4 0.008 pg/mL.

246 FEER. FEtEls B “2457 WK NE
(0.6 pg/mL). 5-HT (0.15 pg/mL) &M, % “2.4.17
TR R4, 4331 0. 1. 24 4. 6. 8h &KHERE
1R, BER 20 pL, MWEEEmA, AN “2.457 Tl
A5 FE, THE NE R 5-HT ik . 459K, 12
PG BT, NE M1 5-HT i RSD 2351k 2.47%.
1.34%, H NE FI 5-HT XJHe & 22 /7E 8 h yfae

247 BEEMERE % “2.4.27 TN AR H %
JAEAT R4 5 I, e “2.4.07 TR (i &E,
JE NE. 5-HT WA, AN “2.4.5” TiEH )5,
THHE NE F1 5-HT H st EH L. NE A1 5-HT ) RSD
5314 1.85%- 1.58%, B AR i g v A il 2% v
MR
248 [WEAE:

1) A EISCRRES RS R R L R A
1 SR ARO[ 238 R i, BEREDIE 4 IR, SR
SERIKOPAE A A . RS, AR
AR NES-HT S He S B AR 2, 1R N“2.4.5”
TR, VHE R, ANREEPATIE 5
By SROPIME o AR ISR, AR R = G
JE T — 2 EMED DRI, 45K 2.0 nT L,
B2 FOAFE [RISCRAE 98%~102%, 2R K4T

RAf.
Fz 2 HEXMERRIELER
Table 2 Results of relative recovery test
2453 2% F{HIng X S I & /ng W€ #ing AT EICRI% TR %% RSD/%
NE 40.20 30.00 71.01 101.15
40.20 60.00 99.84 99.64 100.80 1.02
40.20 90.00 132.29 101.61
S-HT 61.30 30.00 92.16 100.94
61.30 60.00 118.89 98.01 100.18 1.01
61.30 90.00 153.72 101.60

2) LR EeRIRE RS S AR NE 5-HT
Xt A, FE N2 s R, 2 “2.4.27
TR e i, 4% “2.4.17 U kAt
Wsg, WG A 3 — 0 HTESAR T Rk 7

300 pg/mL PIARAER, HEREDIAT Ay, FRIRA X
xR =A/ Ay THEASLT IR . BEE
o AR 3 AN, XTI IA 60%~80%, AR
KA. gRIE% 3.
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Table 3 Results of absolute recovery test

45 7 FI{f/ng X NN B ng A A, A PIRI% PR IR RI%  RSD/%
NE 20.10 10.00 19.85 30 66.17
20.10 20.00 26.93 40 67.32 66.01 1.82
20.10 40.00 38.73 60 64.55
5-HT 15.30 10.00 18.22 25 72.87
15.30 25.00 29.36 40 73.41 72.83 1.32
15.30 45.00 4333 60 7221

249 MFEPBEREBFRKFENELER

W& RIS “2.4.27 0T 70145 it
W, & “2.4.17 TR ARSI E, NE. 5-HT
s 4l R R s Ry p=Xo/X (o MR ALK B

NE. 5-HT HFIME, &4l NE 8¢ 5-HT 73
i) HHTAEE. R=R;+R,, REVENVEHIE, K&
AR R I 4. SBEE VELEAVEHIFEHR R HECK,
RIP5E (UR Rz 712 LA SBEE VAU L4T

R4 ATEHRERRMEB P BZRISERNESER (Xx£s,n=8)
Table 4 Determination results of plasma monoamine neurotransmitters in rat serum after treatment (X £s, n = 8)

20 531 NE/(ng-mL %) R, 5-HT/(ng-mL™) R, R

X} R 32.1540.49 — 51.1940.43 — —

i 43.0440.66" 1.00 85.66+1.02" 1.00 2.00
SBEE 35.31+0.67"* 1.22 55.1940.76™ 1.55 2.77
SBE 36.16+0.52"% 1.19 60.02+0.52"#* 1.43 2.62
WE 40.52+0.58"* 1.06 65.69+0.59™" 1.30 2.36
AE 38.91+0.67"% 1.11 68.13+0.60"" 1.26 2.37

LA TP<0.01; SEURAIHE: P<001; 14 SBEE 4lH4k: “P<0.01
“P < 0.01 vs control group; “P < 0.01 vs model group; “P < 0.01 vs SBEE group

4 i1ig
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/NRFEN SBEE #H>SBE 41>AE 41>WE 4, R,
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ARSI R R A (- Fa Ak 2 (HPLC-ECD)
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i, FEARZEAS I 2% ARSI PR 22 Ll — R IR S8 AR DL S ¢
FERTIHAG, 22— PR GRS AT #s, ArIks#|
B B0 AT N K BRI S 4123 i
FAPZE RIS, ] BT IR A AS I i
LG AR 2358 SRS

PR AL R BRI A7 ZLA T —20 CIY
UK, CAB I iR U HSE 5-HT i K
PARAG, W6, % MRIRFRELR UMY, W5 o
DR R P A L el S A g AR T B

28505 380 A FH H b EANTE M o AT 4
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