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j:i; RS A A AU }ij;
13 KRB A R | [81-82]
9223587 % v+ % (intermedin, IMD) T ,NO/NOSK-F 1 ;8 %3k & 1 (AngIl) | [29-30]
WLAE R % A 3 ) ALK AR A | [57]
. KR B A2 B B (TC) H i =85 (TG) K% RS & & 2 B 87 (LDL-C) 4% | , % % E 5% & 2 B 5 (HDL-C) 1 [59]
BRI NOARF T, 8 =8(MDA) KT | ;i@itifF 5 RA S P HZ IR T [23,58]
I Ao i o B3R A AEE (ACE) 1 | [12]
KA A )k | [8]
3% 38
LEEFR B A 3 BZ (REN) A= Ang Il #9 K | s % | [9.17]
e TG.TC.LDLA= HDL | , B MEs% % | ;Angl \REN #=#5 B 8A(ALD) 4% | ;eNOS & ik 1,3 AMAER 1 ,ACE  [18.31,
I 4EA T sNLRP3 &3k | ,VSMC A4 | 51,60]
kAT BRI R | [11]
s ik PI3K/AKT/eNOS/NO 12 5 i 58 1, /-3 & 473K T [69]
ACE ] bk ACE &M% | [13]
H)AT % 4 P RARBUEAT R B T 1, Sk S b R R R | [44]
RBUR KB F R | AT R T [37]
A MAEGEMER ACEBEE | ,ACE Angll #» AT1-R mRNA & A K F | ,ACE2 4= Mas—R mRNA & A K F 1 [19-20]
ACE4 R %Mk ACE-Angll -AT1:&% | ,ACE2-Ang(1-7)-Mas-R i# % [14]
AT % 4% 3k %5 2% RNA 5 (IncRNA sONE) #9 & 3% | [61]
L REWAME. NOSEM NOAE . SODEM T MDA | ko |, i Angll | [24-26]
T & 35T P& SHR MR AR M ET-1KF | ,NOAKF T, 5 A4 T [32,62]
WRHIEEFKE  wF PR BF - ERE-BE R AK(RAAS)E k| [45]
WH Rz T & JiE B AR R A B AL ERE(SOD) KT T MDA KF | [27]
B (DHIF-1a-PPAR-a/y 155 i@ 5% | 5% 4R |, S Mt aest ) 1 o
R @HIF-a GLUT-4 &% | ,PARa.CPT-1a.PDK-4 & & T, SREfE X | ’
(®RhoA/ROCK1 ## TCF-B1/Smad 15 5 i@ 54 | , B o % M B oo JE R s UL ALK | 71]
K BRI KE R TFBAKT |, % QR M Kz | [52]
Bk gk Ao Angll \ET |, Me 8 Zak4t | [21]
DOMDA K | ,NO.eNOS A 1 ;5 AAE: & Go bl b5 72 e 1, A B Ak A 1
@il iE eNOS $e.& ,NO #v cGMP K -F T, B8R 1L eNOS & & Fik T, AT A= Cavl A-F |
Bk @A NO ET-1% o & &4 i ,ERK1/2 7EAC | | K& f % 47 ik Ao AkUAZ 5455 NF-xB ¥ 28 % | , %  [28,34,39,
Bk K | 46,53]
@k it Z Ak w 45 A K A(TRPVA)Z 53838 1, 1 2 B3k 1 BAR B o AT 7K T
OFREAAMEA T ,eNOSBHEBRALK T 1, 0% WEH AR T, oafBEM BT 1(VCAM1) A2 TGFR14Z 544 % |
L E:3:87) eNOS.SOD 1 1,5 544 Ak (ANP) KT | [33]
Bk ACE. K% | [15]
N BR R A= 2 &K )R | HEEAE RS PARAYZ A G, R R EEER ] [10,63]
BRI AR TSR [64]
A By +ari o [65]
a4 BACRHAT |, ZH MR B IR I M E AR T
B SEAB IR eNOS A= Akt BB 46 1 ,NO T, fe i & MA45 |, AR RME T4k 1, PR MMmAeF 3 |, e X [4047]
e B L3 |
T4k
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j:f;; EH RS A A AL iz
AKRLF R  AAAEEGH(MMP)2 MMPY # &k | [66]
ASZFRbL  Th17 e sess |, L3l Treg Ao sbssl 153 A4 B i AE R 1 [41-42]

AK ABABA REAP 25 RAAS 246 |, WA Fal | 3 A bRy | [48]
AFK2H Re A ERRF | TRPC A A F4512 5185 | ;AP] %487 |, B-arrestin2 /~§ AkUmTOR 12 5 455 | [72-73]
ey AktA~569 eNOSEAL T ,NOKF 1, e BN E | ZHh /R | ;TINF-aKF T, 8mR D |, FIEALRER | [3554]
TR ET Angll 6% | ,NO&F 1 ;5 P NEETEE | , ik PRA5EARMLK(CCRP)ASE 1 [22,7]

BAE TEBRRY fe % NEET4% | , %+ CCRPA%F 1 [67]

IR I R | [83]

B R SLA) B 458 i (ROCC) Ao v, JEAR #1458 38 (VOCC) A3 49 2 3 kT i DLk 45 | [74]
O ek |, soiF b B Ffe Angl KT | ik b ET-1. 4 & £ K BF(VECF) KT |, B £ 3Bk W AR
%A1
@i# i ¥ M £ F A VEGF 13 5 i %548 % miRNA & 4 M JE4F 7 ; Tnfaip812 . Ahsg 45 B 69 £ 3k K -F T, Zh ik #5 6

) HARAL | R |5 B vh B AR )
%2 KL e ) : o . 50,75-

TRIBI . Toll # % 4k 3(TLR3) .a2-HS#2 % & (AHSG) S & @ # £k % 1,44 ik AL AR AL | | B £ 08 78]
AR
@i i ACE2/[Ang(1-7)]/Mas % 4k %, ACE 76 14 |
G A 2 LR ks (EMPs) | fo % b fo 2 5% B F (VWF) & ik | ,NOAK-F 1

LB Moy FII ], WACE &3 RBAZED R LERE | [55]
D B A8 % 8 PIBK/AKT 12 5 B3 E W | , aEkREM |, KERFLEH
QATIR &k | 38 dbieh T, mied = | 1R AZFEIRDNA, Bt R4 |
QHDACI 89 &L |, R E 8 454, TIMPL £ %3 7% 1 ,MMP-2 A= TGF-B 89 & A | , & o /5 5| A 9 4m B sh -

i ES w3 HR e A 18] i 4F A | R 25 H 79_’803 ’
\ WF 9 17 B A BRI LR, W B ARSI E W A i@ e KR B A Y TR - CE OB 21k 43 %

ey & 4K Ve
GNFkB A58 NLRP3 ki | ,VSMC iE# | M & K Efn T |

£33 ACE Fok 2B BEZ M | ,NO A& 1 [36]
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4.1 4] ACE F

m 5 %5 9K % ¥ fk B (Angiotensin converting
enzyme, ACE) , IR L 55K 2 (Angiotensin, Ang) 1 #%
162 Ang 1, J2 3 4 i 5 B2 A A, DAL A rh 0
At AT LAA Rl ACE 1G PR ER A7, I A At
1t = K BX (Spontaneously hypertensive rat, SHR ) #4756
HE, SRR, X 1L ACE 16 PEA IR T, HAK P R
JEAEHIB R R IE 2 255 507k, Nl
F R4S T ACE I AR, X SHR 7778 B 1) B A
F I H ATy i 58 BE & R IFSE e BRMIAC 22 Ik nT
BEAR ACE 1 1, % SHR A7 R R AT , 45 R R W] HAE A
Al BE /2 3 1o #1 #i] ACE-Ang II ~AT1-R (Angiotensin
type 1 receptor, AT1-R )i i , i#7i% ACE2/Ang(1-7)/Mas
AR (Mas—R) 38 B S RY™ . B AL S R 7E AR S A] 5]
AR ACE W5 P 7E A 3 R R

(Renin, REN) 1 14 , W] 75 % 5] [8] PN 2 2% [ 1K SHR 1L
JEM, 2 U5 5 & 3 0] 9 5 ACE2/Ang(1-7)/Mas—R i,
M ACE RGE, KAFBERAE ™, tgal b, 25 £ [
U2 2 m] e o i ACE 5 4, 59T ACE R &L, 1l
O A AR L, R R
42 A& Ang I K-F

Ang [T BEJE M4 555K 3R 32 A, e 1L A7 , 36 A i
R, T m L o 5T R I Ok O AR )R] R A
REN 5 Ang [T 7KF-, B AR M 5 3R HIDT R R R 2R
B 77K 329 T [ A% L-NNA (L-N-Nitro—Arginine ) i5 5
P ESOR B I s, /R FI LA 55 B REN Ang 11 179 [#]
i &5, IR AR - R K 5K 3R - I A B (Renin—
angiotensin—aldosterone system , RAAS) R Gt AH K", H
O 1 T A7 TR RE BT ) ACE 15 M, B AIK Ang 1T L AT1-R
ik, T ACE2 Fl Mas—R 7K 7, F 1 7 A= B J Ak
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FHY B ARTE SR T A Ang 1T .4 B2 3% (Endothelin,
ET)7KF-, i) B o 45 o 28, eI SHR I R, Sk
B AL BRI RE T VM ET . Ang IT %635, Bl — %1k
A (Nitirc oxide, NO) Fik e 2] % FRAE ™, S 2k
B MAC B AR A A T N 9 Ang 1L K-F-,
REN KV, #2000 RAAS R 4¢ , DT 44 i A 7]
30 7T A 1 I R A
4.3 HKMDA K-F

N —J#% (Malonaldehyde , MDA ) & —F JIg i1 A1k
Yy, AP0 UPE o MR AR PE T, 2 B A AE S, 7
A 2 Atk TR NE B A O, S BOR
MDA JE ). LA $ B ol B IR N0 o MDA &5 42, T
5 NO K-, i SHR LR i1~ 7K 1 A 4
A FEAR SHR AL , 300 1Co 1 s 387 S48, VR TTAL ) 5 4
T‘%ﬁ%’f{%ﬁﬁ’f{ﬁﬁ(Snperoxide dismutase, SOD) i ¥4 ,
[ A% MDA 7K °F , 38 58 — % ft % & M (Nitric oxide
synthase , NOS) % P , Tt 15 NO 7K, A Ang 1T 3540
KB MAGAER T T G i ZLSOD Kk,
T MDA 7K, FEAIG SHR IR 55 AR 2= v] 8 1 FE 4G
MDA 7K, 5 NO L P B2 B NOS 7K 4 il S Ak i
R ARG I R LAl SR MR AE AR B AR AE AT T I
MDA 7KF, E 38 NO ., SOD /K F-, 0 il Ak 2 38, 9 35
JI(IDAERS
4.4 F+&HNO.NOSK-F

NO FER N 2 1 LK 2R 1d 3 NOS 1k ™ 4, H.
A PSR LA | FAEARR AR i BEL g R ) afn /) 2R A
YER o /)N 4y m] o ot 184 i vp i 3% (Intermedin,
IMD) (¥ % &, 42 5 NO NOS [ 35, FEAR Ang I 34,
XTI DR WK S Al e T N R
RINOS FRik  HEsR P A b5 ACEMHIVE A2 i
JEPU, SRR T RE B I E T ET, IE [T NO K, s
IAE A B DRE™ . B AR AT 1 1 55 P4 K2 R NOS (SOD i
P k2D U B 8 PR IR (Atrialnatriureticpeptide , ANP) 41
WA, DA AR — 41k R0 8088 310 761 77) (New =Nitro—L—~
arginine methyl ester hydrochloride , L-NAME ) 3| {2 ) 5
I FERY B AR 3R AT B NO IR B R & 1 (Cyelic
guanosine monophosphate, cGMP) 7K -, 3% il Py Jiz 74
NOS #5181k K-, BEAIR AT1 F1 Cavl (Caveolin—1) /K3,
PRI, NSRRI TR 22 &R 95 A TR
P18 /i B (Protein kinase B, AKT) 4\ P4 J2 I NOS (1384
T G0 NO 7= A= 40 il A5 BE 3G 5L, 98 % SHR 1= 1L

JES, Sl S R WY, 22800 ACE FIAS 20 B 1 A
MIERT, JF H AT L5 NO K, A 43 B R AR IR
NG PRI SRR AR NS I B RE IR NO/
NOS K-, B3 i N BZ e
45 FAKAMA

PR ARG B i A 298 ) S0 BR LA
FI i A A 0 . LIRS Sh 4 b i A v
SAMER A A AR, A BEEARRE YR, 5 S A
M R S A A A OV, T B M A A 18
Ao IR T i o SRR T M AT £ IO RE I Y 1M A T 5K
7oK B s b E A T RE , DR AP LR B, B =
M EARZE . 46 78 48 W) BE 98 45 i 4005 5 A~ 1
(Hypoxia inducible factor—1a, HIF—1c ) i 8 A6 W i A
HA4 58 W) 18005 2 A a/y (Peroxisome proliferators activated
receptor—a/y , PPAR—ou/y) {75 53 % , 41 i 5 5 B AR A
SR PO WIPT AL RE JT , BeaE O UL S , AT I8 3y
MR AR 2R REIS AT BT A A, B3R A B2 28 NOS
Bt R A K -, 400 4 ot 208 B & B B F 1 (Vascular cell
adhesion molecule—1, VCAM1) F1 ¥ 1k 4= &K K + - B
(Transforming growth factor—f3, TGF-B)1 ERcE AN
PN B T RE BR RS- R i e 00, B L™ A
W 3 5 AR A I ORI 52 3 Bl k- 3 UL P B
G R ZR K, X e B ILAE e I A0 32 3 k- 1 L e
St BATBRAPPE I, NS 41 Rb1 RE R 35 i B 1
T 240 ffd 17 (T helper cell 17, Th17)/8 35 ¥ T 40 }g
(Regulatory T cells, Treg) L f41] , 35 s bt S8 AL AE | 2l
SEACREOR S, 77 AR R TR AR, R BR AT AR 94
ATIR ik, B s H A A BE Ty , Mkl 0 i A 1, PR A7 £k
KL DNA, 235 1 s T s VS DI REA 20 MIAd 24
VAT N RTINS 3 I E -yt BiiBuR: LS/ =R i)
RE, A0 A AL I, PR AP LGS, Rl
4.6 BEARTRE

LA PN B T 301 LA K b M, Ak I I
Fe e BAT HE R S R IR R O PR 0L A
B A5 05 K N B DI RE Y IR, N B2 45 45 2 W B
37 P B i AE R 5k S BE IR 5, I A U A DY 1
T, ML BESS R RO R T o ARDARC 228 AT I
AT B A T AR R, AR It A X T e i I 14 BV
B8 5 N B ARORSE R T 5K VR A5 4B B BT ] AR
SHR IfiL [T , A B8 218 2o 2435 1L 45 PN B DT REA ) RAAS
SEBE R, B AR R AT TR B I B2 A A A R 4
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(Transient receptor potential vanilloid 4, TRPV4) {7 5
T, TR M ZR BB Dk N B MR T K SR X
AR 175 T I % o TR T B A Y A S e T
WIS N BB NOS 5 Ak BB AL, T iR NO KF-, i
PN R ARSI 145 D RE L PR AP A8 25, 400 i) ST
W, BELAS I T ™ N2 B RN RE 41 ) S B b 22
5 RAAS RGE, 3% N BN RE AL, B R BT H i LR
EINRE , FEARSHR ML, 4 I3 % il i FEARS Ang I
AKAE e U K, R ET-1, A B A K T
(Vascular endothelial growth factor, VEGF ) % ik , Jfj &=
B Bk B OR A AR R B SR Mg A AE R AR R
A NS A RE RS 5 N B PR AP D RE , (2 9E 1M A8 N B
(A U NES N
47 IR KRR

RAE R AR B EYIR S SRFEAR I R
MR A M Y B R S T SOV, 4 i I A kS
BORAMOG . MUAE JOAE 23 B I A8 18 A PR U, 1 4
BB, 1R MU S0, 1 R BE A, S LR
s ETb e P B /K $2 938 o ) NLRP3 585 /MA
(NOD-like receptor thermal protein domain associated
protein 3, NLRP3) ik , Wil SHR il 48 ~F- ¥ 1L 48
i (Vascular smooth muscle Cell, VSMC) 1T %% . 4 JiE Fll
Y S0 i SRR A AE S IO TT R AT R A A
T HYREAK -, 30 L5 P B SR RE S R, A R RN
FEAEFE™, MR BE 67 ) 15 NF—w B3 6 , 300 1 i 4
RAIE S 40 M A5 5 V8 Y 3§ 1/2 (Extracellular
regulated protein kinases, ERKI1/2) &4k, % & NO .ET-1
A5 AT I B I AT 5K NS AR IO RE R b
I8 IR BE Rl T — o (Tumor necrosis factor—a, TNF-a ) 3
FIB A, I R A N S A R o U 2H 41
SR A EE Y B B AR S S S 22 |

ACE 15 15 S AE KL, U303 JBR 0 R AR, 220 30l
1 F 8 NF-kB 4 519 NLRP3 33k , 40 ] VSMCiE#
Wee ARG g LT, % A LA AE 5 BV D] T B 4K
B NS YR 1 RS RAE RO, S0 I 4 S
B EFE I VSMC L7 .
48 HAb

1 I L1 A e AP it 28 A e I 5 2 1 ) B 2
e o 1 RIS R LA AT AT 31 A2 I 2 21
FE A, G i T AL 2 8 5 R E Y I T o3 0 e I
JE 58 R W LA K 324 Dk BH oK S RE R R
fIH [& 15 (Total cholesterol, TC) . H i =g (Triglyceride,
TG) K % & I§ 85 H MM [# B (Low—density lipoprotein
cholesterol, LDL-C) 7 1= | /5 %% J& 5 & FH AH [# B (High
density lipoprotein cholesterol , HDL-C) 7K, = H
B G 0 98 i A o A 0 A ARG AT T R
G 9F %% 1% RNA [ (Long noncoding RNA, IncRNA
sONE ) (4 2 38 e R AT 1ML """ i+ 14 7K R g AR
FHEA S, AL SO PR PG AR O™ R
SV RE I 2o TP Rl 2R FR SR Y I, 0 ) REN 35
PET WA BEAR Y n] AR TR BN R LA, B
IR, At K AT FEAI SHR K BB iR & 5. A
Z 2 1Y Rg2 o M0 ) AL BT 4 R & A B (Matrix
metalloproteinase , MMP) 2 A1 MMP9 3 15 i L) F# Ik SHR
PR A R 2 T i HRCH) AT B 08 2R e DA A O ik
(Calcium gene related peptide, CGRP) ik , Ik REN |,
ET & &, AR AR 2238 203G A 28 il
A= IR R 2, 5 T i T RS, R M — G 2R
2y B [ 5 2 v 2 34 AT 3 3 5 g S AR Ll R
M RGFZ RIS, HHECH IR M .

25 b 2 RS R 25 TR A AL 32 A 4 (L
B 1) - Il ACE 3 £ ; B {IX REN FI Ang [T 7KF 5 14

HERRET % ]

[
o o O T O

<+ b O &

D 1] (RENL J(Angt | ][ AcEl |

@@@g{;

[ AR g T ][ FEMER T ][ RAASZ % | ]

- <

[ [ Ak = J

1 HERIREPLMEEERIE
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SOD 7K, BEAIR MDA 35 5 £ 5 NO Rk /K F, T ET
IR 5 EF 5K NG B SR BT EA R B 5 PR3P I P
TIBE ; W2 5 B 7 5 41041 1L A 5 i 2 A e
15 VR AE AR 538 AT 2 P E IR A2

5 HXESHEE

1 P W] 338 5 U 4% PI3K/AkU/eNOS/f5 55 3 %
5| SR 1 A T 5K B AR SR IO T A ] HIF-a
Hi] 75 B %% 32 75 11 4 (Glucose transporter 4, GLUT-4) 25
F 2235, 390 PARo . IR R0E R 9 5% #% 1 1A (Carnitine
palmitoyltransferase—1a, CPT—1a) . PN i iR fid & B 4
(Pyruvate dehydrogenase kinase isozyme 4,PDK-4 ) H
IRV, AR, i O WUIE R, AR5 A 3 2 A Fi B
Py L 1] Ras [ P55 P 2 L 5t A (Recombinant ras
homolog gene family, member a, RhoA )/Rho # 5¢ 85 134
fiff 1 (Rho related protein kinase 1, ROCK1)#1 TGF-B1/
Smad {5 7 18 B& A HILTR] , T A 2500800 B it A8 v iR
B LA EAL™ ., NS 21 Re BEII ) 13 B K R
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Progress in Basic Research on Antihypertensive Effects of Medicinal and Edible

Homologous Traditional Chinese Medicine

ZHOU Quan'?, ZHANG Gaochuan", ZHANG Jiamin™’, ZHAO Yi"?, LIU Hongning"’
(1. Research Center for Differentiation and Development of Basic Theory of Traditional Chinese Medicine,
Jiangxi University of Chinese Medicine, Nanchang 330004, China ;2. Jiangxi Key Laboratory of Etiology and
Biology of Traditional Chinese Medicine, Nanchang 330004, China)

Abstract: Hypertension is one of the important causes of premature death worldwide, and the prevention and treatment
of hypertension is of great significance in reducing the incidence and mortality rate of cardiovascular disease.
Antihypertensive drugs and food homologous traditional Chinese medicine have the advantages of easy access, high
safety, and minimal side effects. Based on the list of 101 traditional Chinese medicinal materials that are both medicinal

and food substances released by the National Health Commission, a search was conducted on 101 Chinese medicinal
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materials related to hypertension using the China National Knowledge Infrastructure (CNKI). The screening criteria are
single drug, extract, or monomer therapy for hypertension, and the number of literature is>2, resulting in 14 medicinal
and food homologous traditional Chinese medicines with antihypertensive effects. Search for 14 Chinese medicine names
and hypertension keywords on PubMed, Web of Science, and Google Scholar to collect reports on the treatment of
hypertension with medicinal and food homologous traditional Chinese medicine. Based on the search results of China
National Knowledge Infrastructure, summarize their classification, drug properties, efficacy, antihypertensive effects, and
mechanism of action, in order to provide inspiration for new prescriptions, drug development, and functional foods for
treating hypertension. Most of the antihypertensive traditional Chinese medicines with the same origin as medicine and
food belong to the categories of clearing heat and tonifying deficiency; Most drugs have a sweet and spicy taste, which
belongs to the liver, spleen, and kidney meridians. The efficacy is mostly to clear the liver and brighten the eyes, tonify
the liver and kidneys, promote qi circulation, dispel blood stasis, and disperse nodules. It mainly inhibits ACE activity;
Reduce REN and Ang Il levels; Upregulate SOD levels and reduce MDA expression; Improve the expression level of NO/
NOS; Enhance antioxidant effects; Improve endothelial function; Relieve inflammatory reactions; Various methods such
as reducing target organ damage can play a role in treating hypertension.

Keywords: Medicine and food are homologous, Hypertension, Traditional Chinese medicine, Active ingredients,

Mechanism
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