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Effect of Sangqi Qingxuan Decoction on Serum Metabolomics of Spontaneously Hypertensive
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ABSTRACT Objective To investigate the potential effect mechanisms of Sangqi Qingxuan Decoction
(SQQXD) on essential hypertension. Methods Totally 12 male spontaneously hypertensive rats ( SHRs ) were
randomly divided into the model group (n=6) and the treatment group (n=6) using a random digit table and
another 6 randomly-selected male WKY rats were served as the control group. The model and control group
were orally administered with distilled water for 90 days while the treatment group received 1.05 g/mL SQQXD
in the same time period. Body weight of rats before and after intervention were recorded, and systolic blood
pressure ( SBP ) was measured by a caudal artery sphygmomanometer. Collected rat serum were detected by
HPLC-MS, after which remarkable metabolites were screened out and underwent a pathway enrichment analysis.
Results Compared with the control group, the SBP of the model group was markedly increased ( P<0.01) .
SBP of the treatment group was dramatically reduced after intervention in comparison to the model group
(P<0.01) . Serum metabolic profiles of the 3 groups showed an evident separating trend and a good stability
of the SHR model. Moreover, there were significant differences between the model group and the treatment
group in the overall metabolic pattern and individual metabolites. In tota, 12 potential landmark metabolites were
identified, and key pathways involved were synthesis and metabolism of various amino acids including arginine,
glycine, serine and phenylalaning;~effects on propic acid “metabolism, and the mTOR signaling pathway.
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Conclusion Serum metabolic profiles of SHR could be restored by SQQXD possibly through reversion of L-Arg/

NO pathway abnormality and inhibition of oxidative stress.

KEYWORDS hypertension; Sangqgi Qingxuan Decoction; serum; metabolomics; HPLC-MS; oxidative stress
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Kz 2k, HFE6h, 390 K,

5 KaillFeds &7k

51 —EN MEKRAE, HEKE. B
MORZS . Bt TG0 SR YRR

52 MM BEAER—EEE ., WA
3 AP K R B bk aim s 1 Tk (R R R 5T 433
FER, PMRUEI AR RS 5T 5EE ). A&
IR, YA25)5 45, 90 Kl Frf3 s i ( systolic
bloed pressure, SBP ) Z549LH F4r#r, Hr
i ) B 4K BRI 10 Z i, DAL R 08 B4 &
RAFHIEPRAER 6 LB E/E M IR {E

5.3 IMIERESACHL AN RIRGB A G2 E
24 h, RESKSIEETS 10% KA B (40 mglkg )



- 481 - [ PR AS

A7k 2021 4F 4 A58 41 555 4 1 CITWM, April 2021, Vol. 41, No. 4

R R BUS 20 T kORI, IR EF S AR 2 h 5
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(95:5V/V), 1.0 min 4 5:95 V/V, 12.0 min &
5:95 V/V, 12.1 min 5 95:5 V/V, 14.0 min &
95:5 V/V; i & 0.4 mL/min; #7540 °C ; HF4E &
2 Lo FEibssfh =240 : s BRI EE 500 °C,
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PR SBP XA M T FE, HTHUs 90 RERA
il (P<0.01),

F1 BHAKEUAIFHTG SBP 4 (mmHg, X+s)

M5 n TR TG 45 K TG 90 K
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TH 6  23517+1.19 226.67+1.93 22017 +4.44°
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KEGG Classification

6 (75%) metabolism

organismal systems

human diseases

- genetic information processing
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RS ARHE, HFEEAT GRS A L-Arg/NO & 12 5
L PEEET AT NO K, It GSH ZKFAi
AR IR R GifRE,, MPUETEEZE (reactive oxygen
species, ROS) 5| iy % 1k W ¥k 5% i SHR, [
R /. 454 SCHk5r 3 A e an . 5%
i Arg IR T Arg S Arg 1E 1R P & 5 4 9 5 T
M FEZIE, N R IEYE NO (M FZ A BURY
L-Arg/NO &2 1E K 24l Re N B A PRIIARE . IR 1ML A
ARk ). Prm eI BN IR . HTN &5 &
ML N B G Zh R 7, TN 2845 5 L-Arg/NO
IRAE A S B NO A 1Y A R AR 1 78 5K )
2 ( endothelium-dependent dilation, EDD ) ¥
JE IR — A A R A O, E O, T
feik, JEBUGETEA . F KB, N —A A S
fi ( endothelial nitric oxide synthase, eNOS ) 3t
BRI T LAY /0N BT RS TR P 87 1 e B A B/ By
20 mmHg"™"; P Bz 4 X NO 1) A= 1 1 FH JE A ]
BES| & ", W sl S 86 UE S SHR A P 7F
TE R EDD 3z #i 1l i85 ROX 4K ##i i) ROS K & ;= 4=
A5 B L-Arg i = 5 P Bz g AR AR B BEOE AR
FIIE AT A SR T O RN T Arg BT A
Il JE 5.39/2.66 mmHg'®', H.AJi%% L-Arg/NO 5%,
e E NO 2k i i B A% 4 K¢ % (endothelin, ET), 2
IEARRTFR ARG 2R 5 L-Arg Z 8] 1Y 2 47, FRAR
I Hs, A REINH S5 B 3Rk, o A e s ik
fiti (superoxide dismutase, SOD) 51k, & EAAN
ROSH5,16WO

LR, 7Arg A A 1 43 e A 5 R 2 51
il g i e T, HE R AP GSH R HER IR,
GSHUE 40 i N F 2 A LR IR 2 b e, 21 2400
AALEE R BNN . B H B TR R B TR

= (oxidative glutathione, GSSG), J5 X A jf i
W JE P& 1T ( nicotinamide adenine dinucleotide
phosphate, NADPH ) F1 FAD i 1% 4 bt H kit J5
fii ( glutathione reductase, GR) %1k, 64 GSH
AT 11, ik — e R AR 2 0 i AR AR A A s il
Fifk ROS P & CEE " HHFE @R, HTN 5
GSH UHZEALXE R % Y] HTN S E AN GSSG T,
AR N R AR AW AL DR N, BT SR AR BE T 9
55 25 [AlIF R GR IS TERAEAE S, R IATT
BEV/ D BN I, 475 GSH &Ik GSSG, Fnl &
o GRIGME . GSH A &L $51 ROS 1 Z ik
23520 eNOS #iifil NO AE A,

PRI, AT ) oAt 22 B 2 B R A0 7 P IR
Z 5 M4 RAE Mg Q. H i E 2t 24 2
WA, BADR. BB EN, 25 GSH B
AR PR FE e A2 GSH ek Kk LM A 4R Ak
R P 2 HEBRAMIER, AT RIS
SRR AR N AL IR ZR A 2, PR S e N
MRz —, S5IEdEg SR 2w R Hh
T A R R (B R AR, B X B A
FLAT{RE R G RAE 77 R E R AN AT Y 45 %
PEIR G, R 5HEAEREGMAR, J5& 5 ROS I
B, PUEL R B, 1o, HILnTR#HIK SHR L%,
Wil A IR 28

A, RS T UES T EOE 0 HTN &3, JF
X SRATI B2 I PR AR FHARE A OGS I 785 P B2 1 5 i s
17 Wk P20 Hodh— i X 78 IR R B
TN BHE HTN B o &3, SRACIEIZIRYT 4 4
JEia T H S X R B BT A, SBP STk Ik
( diastolic blood pressure,DBP ) 31 Z[4&1I% ( P<0.01;
P<0.05). MIZLEA #5410 90.6% 1 85.7%; 5
FEIG RZARCEN = Higd7 )5 835144 SBP . _DBP {1k
FXIHRAL, s ET FIK (P ¥ <0.001 ), FEEGZR AL
FEFBKTIE (P<0.01), SOD IRA FFF™, % —RF5%
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BRI, RACTHRZIAYT 8 JEJG HTN F& & SR 43 )
& 10.64 mmHg #1 6.64 mmHg (P<0.01); 24 h /&
UEESF- 35 SBP FEAIL, AT LA T+ (P 1 <0.05) 5
I 37 AT 5 0 1M 4 A7 9K B fig (flow mediated dilation,
FMD) fHi6Y7 J5 B 8 B 7+ (4% 2.16, P<0.01),
1 7% SOD AFtE#as, HIzRAGIFE L,

ZE b, SORCUE R 32 EE R X0 G 2 v BE PR
FNFE IR R B HTN B, ] A 24 %
M, [E]Af ek 3% ET A1 SOD /K, #%5 FMD, X5
AWFFGE AT . BN, AL 2R
HIZW T s L-Arg Thisr, F T EGE HTN RS T
L-Arg/NO &2 58, fEif NO & IF R ET, i
3 EDD, fRYIMAE N K [RIE, 45 2 Wi <5 1 It v
WA BT GSH &M SOD B, ki i 42 8 Ak b
PP R A I AR SR A . BRI, RALTE
ZONT SHR A5 [ AF R HL ] FT fig 2 i 2 5
V2P ELRICHIE T Arg AU, 520 GSH JE K
T mTOR {55k LB . ABIFTE B RIS 1R
A AT YIARR T RATEIZBT HTN B9/E AL
i, S HTNRTF S A o s, BARR/E LA
A FiiE— 2SI Bk

Fl 2R 58 AWFFEAAAEATATH 2 th 5
& % X #
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