¢k BT TR A B 25 A R B FE A FR LB 5

fEFY Y, RSB, ZE2, REE L Fuesh ! Mae !, ZAR e ESE s, BN 310007, 20T
HHEZIRYE, B 310053)

HE: B SRS E bt f &t & foE (spontaneously hypertensive, SH)KX R 69 4 EAE A BT fepuhl. ik 4% 24
R SH KR MAS A 34, e84k aAtE(AE%F 0.8 gke ). LEELM0.5mgkg VA M, HEEFRBE, 2ok
BERELH, LHMNEIROE,LHEERNE 1 R 2ho/E 065 8 BN 0 Fos EKE | (angiotensin [,
Ang 1 ). £ %7K % Il (angiotensin I, Angll). W% 7 M (renin activity, RA). & [ &l (aldosterone, ALD), 7/ RT-qPCR
SRR BAR g R KA TT1 & % R (angiotensin I receptor type 1, ATIR). M E%-1 mRNA RiAKF, R L
RILAARLL, 8R4k H B At fndei® & 2 LA E BN 0 55 W4 A 4T 3K E 39 2 3 I 1K(P<0.05); $H4K R B fHafetk & S 4040
o, ARELH | PG RS IRER B £ F(P<0.05), AL aERRE LR, SEAMANL, SRR LM EFL
& 540 ATIR mRNA /K-F 2 EBAK, 273 LK RFMH(P<0.05); WETFLAML, REFER. SR 6 AEFLE ST
Angl. Angll. RA A ALD L EZK-FEAREAR. L HRALMAEBIERKSH KA EKF, BEXRES
HYEERU, TSR ATIR mRNA K-FA/EA .
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Antihypertensive Effect and Mechanism of Fresh Dendrobium Officinale on Spontaneously Hypertensive
Rats

REN Zeming', ZHAO Wenhui'?, WU Yue'?, DAI Guanhai', TONG Yeling', CHEN Xuan', WU Renzhao'"
(1.Zhejiang Traditional Chinese Medicine Academy, Hangzhou 310007, China; 2.Zhejiang Chinese Medical University,
Hangzhou 310053, China)

ABSTRACT: OBJECTIVE To observe the hypotensive effect of fresh Dendrobium officinale on spontaneously hypertensive(SH)
rats and explore the potential mechanism. METHODS Twenty-four SH rats were randomly divided into three groups: fresh
Dendrobium officinale group(0.8 g-kg™'), amlodipine besylate tablet(Luohuoxi) group (0.5 mg-kg™) and model group. In
addition, a normal control group was set up. Blood pressure was measured 3 times before administration and one time a week of
2 h after administration. After 8 weeks of treatment, plasma levels of angiotensin [ (Ang [ ), angiotensin Il (Ang II), renin
activity(RA) and aldosterone(ALD) were measured. The mRNA expression of angiotensin II receptor type 1(ATIR) and
endothelin-1 in renal tissue was detected by RT-qPCR. RESULTS Compared with the model group, the systolic and diastolic
blood pressures of fresh Dendrobium officinale and Luohuoxi groups decreased significantly at each time point of administration
(P<0.05); the systolic and diastolic blood pressures of fresh Dendrobium officinale group and Luohuoxi group had significant
difference only at one week after administration(P<0.05), but there was no significant difference at other time points. Compared
with the model group, the level of ATIR mRNA in fresh Dendrobium officinale group and Luohuoxi group decreased
significantly(P<0.05), but there was no significant difference between the two groups. There were no significant changes in
plasma Ang [, Ang II, RA and ALD between fresh Dendrobium officinale group and Luohuoxi group. CONCLUSION
Fresh Dendrobium officinale can significantly reduce the level of blood pressure in SH rats, and its antihypertensive effect is
similar to that of Luohuoxi. It may play a role by reducing the level of ATIR mRNA.

KEYWORDS: Dendrobium officinale; hypertension; angiotensin; endothelin-1; receptor

LR R R A BB AR, UDRIEE RN, B L R A 29.6%,
ETRE o R A SR M B R RN ORI E . H ORI ER O B R 24 3

HEEWE: WriLA R LI E (2016F50044)
TEE BN EEY, B, Hit, BETTA Tel: 15858265433  E-mail: rchao007@163.com  BEEE: R AWM, B, Wit, £
BRI Tel: 13325819096 E-mail: wufeng03@126.com

= IR N 252 2019 4 8 H 2 36 B3 15 1] Chin J Mod Appl Pharm, 2019 August, Vol.36 No.15 - 1865 -



625 FIRA. o-ZPRFHIEA] . M8 ik R
fifg 41111 77 (angiotensin-converting enzyme inhibitor,
ACEI). I8 55K Z 11 52 44 fH W 77 (angiotensin 11
receptor blockers, ARB)M B-S2/KFHE I, Eig
G UREIR T N, W R ERG A A F
BEIE H I, 28 R A G R, KR
A AT 2 1 HSMMAR RN, FEE
ZE N R EE G R — 5y, WIEPHERE,
SEIENPE RN, BRZAEFH AR/
i REIRKRLEIEH, FEZAELZ AR
TLE TR L, SR e I RE R R 7 R A
P A B 2 b, HIRTFEF R, HipL
DIV S L NEIRAN IR

Bk AR 2 BE YR B At Dendrobium
officinale Kimura et Migo /825, 7ERE /340
2o WGP b2 F T o0 ST R N B AN 2 IRDIE
ARV, Sk A0 Mt LA BRI S VR A, T IR L
T AL, T I 2 9 R BH T B
T2 8k B A skt T v IR S RESE T o i S0 R R
RS R IO, R A ey R A A Bk A
iRk R 0 0T v LR K BR B A AR I IR IR A . 7
WivL. bl VI 25 55 Hh A K 2k R A Mkl fR 1k
hsed i IR A B 3458, TR AT T AR Bk B A it
of i I PRI YA T 3R, AT TR ek R A et v
RLF T B R I KRR, W8 N v I 4
FH K AT REATL ] o
1 M5
1.1 {8

BP-98A I Bl ik ifiL e ) & A% (H A< B i
R 2 4t); DK-S ALE S o B IR 7K I B (3
RAEFER AU A R AF); StepOnePlus 746 i &
PCR 1% (3 E ABI); NanoDrop 2000 ¥% 8 & 15 &
&1 (3£ & Thermo).
1.2 ¥

10 B & s KR, 24 X, Wistar KR 8 H,
32 H, Q4%F, WEIC @R L is sy
REBRAF, SPVFNES: SCXK(H)2016-0011;
B M & LR K B & M E5 . 11400700224630;
Wistar KB A IES: 11400700224630; 177 T b#
BaIAEE, @RISR AR, HTIRER.
1.3 #k

BEER R AR R A R AR AR, #t5:
17053101).  Jir ) sk 245 64 251 K05 - [/ — bk, PR
-1866 -
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FHIE T & R B A, BT, R E A BIAEE
AR, PRUESEIG I — Uk, 4 CUKFRTRE#H .
WP EZ M 2015 4ERR 105 CEEFARN S K
&, e THREam, FitEEYE.

7 24 b5 i oo R 24 - RS B ST P (2%
&, MERGEIZY, 5 R78401; HIKG: fEH S mg);
RNAisoPlus9109(#t*5: AKA6402). PrimeScript™
RT Master Mix(Perfect Real Time)RRO36A(HL 5 :
AK5101). SYBR® Premix Ex Tag™ I (Tli RNaseH
Plus)RR820A(HIt 5 : AK9301), ¥y H =AM TiE
(KIEVAR A .
2 7
2.1 o R R R

K BOE R PEFE 18 5 I i R A &
BENLR: 24 R B RS MR KRR 73 3 A SR
FfEHA(0.8 g kg ™) ZIHE (0.5 mg-kg )R
H, MH 8 R, Qd%F. IEH Wistar KR 8 H iy
IEHH, Q3&%F. SHRREFRELZOSY, 1k
WHMB R IS T HERERHK. LBRITEN 8
Ji, FEEME 1 IRGZ 2 h s s, %
KR 38 C ik 5~10 min J& , ¥ BP-98A LA
JFE ) Ik I e 00 52 A PR I o JR N 2% TBOCAE K B R AR
B, IR E BT SR . B N R R AETE R
ZHPRAS T WE 3, THEIEE AR R EAE .
2.2 M3 4 PR KRN T v

HHRBBMEEERRM, EA
EDTA-K2 Hult & M - % 1 2 000 r-min~' #5.0> 10 min
GBI, A AR AR RO AI f3R ifE BE IR R
I (angiotensin [ , Ang I ). Il & K5k & Il
(angiotensin II, Angll). '8 %% E(renin activity,
RA)LL & [ [# i (aldosterone, ALD)H & & .
23 BRIk R I 1 A 524K (angiotensin 11
receptor type 1, ATI1R)M N & -1(endothelin-1,
ET-1) mRNA & 77 7%

TITRRL RN, #BH 4 HOK R AL AL J5 HL
B ZH A, B B B R GR R R T -80 C
17, FFIE 40 ATIR. ET-1 mRNA FiE K.
18 F 77 RNAisoPlus9109 F2HUE RNA, Il i RNA
W FE AN OD26o/ ODago 1 - FA 171 &% PrimeScript™ RT
Master Mix (Perfect Real Time)RRO36A 347 i #%
%, cDNA Wik 5 55 T qPCR. HIA7 &
SYBR® Premix Ex Taq™ II (Tli RNaseH Plus)
RR820A I JIF ATIR. ET-1 mRNA (%A,
WS N B-actine ZEFBIZIVTFHI LK 1.
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Tab. 1 Primer sequences of related genes

£ EiiFsl TSI FEHIR /N op

B-actin 5’-GGAGATTACTGCCCTGGCTCCTA-3’ 5’-GACTCATCGTACTCCTGCCTGCTG-3’ 150
ATIR 5’-GCTTCAACCTCTACGCCAGTGTG 5-CAGCCAGATGATGATGCAGGTGAC-3’ 137
ET-1 5’-GTTGCTCCTGCTCCTCCTTGATG-3’ 5’-TTGGTGAGCACACTGGCATCTG-3’ 191

24 G TE

K H SPSS 21.0 G it Bt 4T Givt, iHEBEE
PLX +s RiFATHRR, ZHBBLKRE T 255708
WERHAN Z0MN, HHESGITFE, FilaTmw
PELEE, P ELECKE ] LSD-¢ 8¢ Dunnett T3 #5546
TR THRRRER K. P<0.05 NER
EE NS -9'¢
3 #R
3.0 EERR A R K R T I R

BGTF R, FHRIRITRT, BAA . SR
H R A AR R R R E M E s, ARAE
ATEPE. 2 AMBITAIRYT SR R T R S A T R
ZESt, 3K 2 FRTT 5 TR R R R
IEEAARRRE S T RN 3 H, ZRAEEE
(P<0.05), XsZHTMAARTE, FRE?2.
F2 BRAAMAEIEXRERENZH(X £, n=8)

Tab. 2 Effect of fresh Dendrobium officinale on body mass
of spontaneously hypertensive rats( x * s , n=8)

Eiggill BRI /g KRR /g

B4 258.63+45.59 312.25+48.57

R 181.38+29.83" 226.634+34.59"
L EUl 190.13+32.52" 236.00+46.04"
(e ey T 180.75+32.67" 222.88+48.40"

E: SIEFAME, "P<0.05.

Note: Compared with the normal group, "'P<0.05.

3.2 SRR R A REX R BRI PR
HIEWAAE, BT arE AR 2 MEIT4

MESFSTIERH, EREAFSRITH%E X

(P<0.05), HILHFN 2 A6 7 2H 2 18] 1 I TG ¥ 3%

Z5, BAWM, 2R NE 3~4.

320 SEER A DS E IR R BRI R 5

RI OEBHEA AT E LR KRR R P (X £, n=8)

BRI AR LG, SRk R A RN 2608 B A B AN 45
2 RO A R 3 2 3 R R (P<0.05) o B2 B A fiRtH.
HeE s M, NESZ 1 HERE A BE
PEZE 7(P<0.05), HRW R R ZER. HNILE
AW, S5iRyTRTAHEL, BT 8 A e W Tt
H, R EH B FEMEP<0.05); KIEEH. B
A1 iRk 2H &) R 35 48 3 AR (P<0.05); 5 I A
e, Ho 3 AEAN SR R RE S T IEEA
(P<0.05), ZEF W% 3.
3.2.2 EER B A ARG v IR K BRET 5K s (1) 5 e
SRR AR, Bk R A R RN 28 S A
YR PG RET TR 35 B 3 PR R (P<0.05) o 4K H 4 it
HEKEEHM, (NESZ 1 HEFKER R
EVEER(P<0.05), HARMNATHEER. 5HN
YRIT RO AH G, Y 2H 4 JH £ 5K R B T 1 (P<0.05);
283 5 A RNk R A R I 45 24 S B R R
FFR(P<0.05). SIEFAMLIL, Ha 3 HEAN
RUEPSK R I R 3 T IR 4L(P<0.05) . &5 R LK 4.
3.3 R R A RPN R L K BRI 3R K ST R 5

Mm%+ Ang I . AnglIl . RA f ALD - 4H /a1
R ZE R, &K RS E R K R AR L
EXER, BWITHBRNEEER, SGRIES.
3.4 R A iRl IR KBRS IE T ATIR A
ET-1 mRNA 7K 5200

SR A M, 2k B A AR 2% = A
ATIR /KF B Z R, 5IEWAMLEL, 785 3F BRI
(P<0.05); Ttk 2 HML, LEFHFER. 4 4 ET-1
KM TR EE R, 4RNE 6.

Tab. 3 Effects of fresh Dendrobium officinale on systolic blood pressure in spontaneously hypertensive rats(x + s, #n=8)

47l Y677 B /mmHg VAT 1 i/mmHg ¥8I7 4 JH/mmHg VAJT 8 Ji/mmHg
EHA 141.29+2.01 140.54+4.05 139.21+3.37 143.54+3.62
(il 208.42+7.53% 206.96+7.45” 210.17+7.15% 212.33+5.75"2
SRR 209.75+6.82% 175.13+4.442% 175.67+5.542% 178.13+2.86"2%
2k K kAL 206.32+9.22% 183.38+5.211299 179.50+6.79"2% 177.33£2.30"2%

W "N 5BITETHE, VP<0.05; SIEW4AME, PP<0.05; SHEBAME, YP<0.05; S5%&EHEMHAME, YP<0.05;

Note: Intra-group comparison with pre-treatment, "P<0.05; compared with the normal group, ?P<0.05; compared with the model group, *P<0.05;

compared with the Luohuoxi group, 9Pp<0.05.
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R4 BERAMAELERRFKENDH(X L5, n=8)

Tab. 4 Effects of fresh Dendrobium officinale on diastolic blood pressure in spontaneously hypertensive rats( X % § , n=8)

A 5l Y& IT B/ mmHg 1697 1 JH/mmHg VAIT 4 J{/mmHg ¥GJ7 8 Ji/mmHg
EHA 103.56+3.19 107.88+6.86 101.25+2.82 100.75+4.57
(il 157.13+1.59% 157.00+£7.03% 163.88+7.88"2 159.71+5.86%
LSRR 156.03+2.45% 143.17+6.41"2% 146.83+8.50"2% 144.7143.66"2%
HEF % K2 kAL 158.42+6.25 150.25+5.63"239 146.21+6.832% 142.7144.5392%

TE AN SHEITETHEL, VP<0.05: HIEFE4IMILL, PP<0.05: SHITAMIE, PP<0.05: SHIEHEMAMIL, YP<0.05;
Note: Intra-group comparison with pre-treatment, "P<0.05; compared with the normal group, ?P<0.05; compared with the model group, *P<0.05;
compared with the Luohuoxi group, 9p<0.05.

x5 H#HREAaMdELEXRDEHIZKTHZH(X LS, n=8)

Tab. 5 Effects of fresh Dendrobium officinale on plasma hormone levels in spontaneously hypertensive rats( X % 5, n=8)

5 &K /pg L M EHKE T /ug L I 5K % 1 /ng- L™ % i Bl /gL
EH UL 10.51+8.74 6.02+4.33 133.72+58.09 134.18+65.24
TR 10.36+5.83 5.39+2.58 130.11+44.22 130.64+35.40
iEE 6.83+3.97 3.99+1.48 113.38+28.90 139.68+42.74
ik B A k4R 9.42+5.73 6.15+4.04 114.11+31.88 135.08+55.77

F6 BUE A AEME KR Y ATIR. ET-1 mRNA # 3t & A BHW (X +s, n=4)
Tab. 6 Effect of fresh Dendrobium officinale on mRNA relative expression of AT1R and ET-1 in kidney of spontaneously
hypertensive rats(x £ s, n=4)

H 5l ATIR ET-1
R 0.013 120 92620.002 459 499 0.000 943 519:£0.000 101 142
ke 0.016 160 326+0.000 943 340" 0.001 286 810+0.000 241 137
gihEd 0.004 575 427+0.001 032 6592 0.001 097 2170.000 242 467

R B AT AL 0.006 221 361::0.002 093 376" 0.001 530 003+0.000 555 495

TE: SIEWAMIL, VP<0.05: SHIA4UHELL, YP<0.05; S4EEL4IMLEL, YP<0.05.
Note: Compared with the normal group, "P<0.05; compared with the model group, 2P<0.05; compared with the Luohuoxi group, *'P<0.05.

4 it

AR o AL 98 SR R AE IR R, S AR
MR A 2020 G4k & B2 EAE 1.5
A2 NP, RIS v P R B 5 R oM i e,
P2 A R . T LTRSS [E N AR AR
e LA 5 PR 9 AL A 7 v I s 245 P O 7 45 A
CAS 7 — e, (HJ& & i o &2 10 s
FRARIZ A A NI, R AR 5 2 6 If e 97 11
WA ER ZEH. ILFER, PR E ML
IR TCER TR 2 R, B3] 7k Z
(R O%vE,  FLAE VT ML B AT 42 ) o 7K P
R 5 S 077 T A 4 3 R (e 4 T

£ 1171 99.206 1 J3 NKIE 20 4F HBE V5 #fF 72
KI, MrH ACEI F#E255 kA ARB %25 1~5
SEON Bl R R O R LR, A ACEL R
1.6/1 000, JiRH ARB A 1.2/1 000, kf ACEI Kt
[F]>5 4E 1 <<10 4E 4 2.0/1 000, il ACEI B [A]>10
SEN 2.5/1 000, W1HOK ACEL 5 ARB BEA N
Jitee i Zen] Re 2 o iF AR W N Ak
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it 98 2008 48 = 5 iR ACEL #H5¢, ARFH ACEI i
[F>5 SERNFEF, X—kBOILREEM. Bl
KVGLAERZE ML B Co oG I 387 RS 56 7 T 1)
TERLLBGEHE, H F8 AR WS b A 45 T R K
HIRNHIEFT o X T D6 20 FH 24 1030 70 Ko R R 7E i
F ACEI P& s 24 1 7 o (%) fifi e URS: , 5 AN F B s 245
WD) 0 B I ARG IS 2 D) AT, T g 4 4k A P
ACEI (%525, Ak, wl TR T4, $2 6]
I s 7K A28 T HLAS BROSE /S B H 2 B TR 254 1)
AR KR, PZZEmEEMN, Qi e
U, B B R R B ST R .

TR AT EARTE AR I, Bk R A R K R E A
Gy 2 RS B R e I s R BR R A R IR I I AR
H, ATA SR AR R, R A, gk A
KR B A fipt B ot v . e K R 1) I e #R A - A
(RS, FEEAE & S a2 gas B a0,
R4 TR R B A ks v IR VR IR . AT
FOR SR A T, T aE2E 0.8 gkg ',
LR, WEN 8 . SRR, Wk
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TELE24 1 JA Jia Re s B 3 A 0K vy I o K B PRy If s 7K
o, BESKEEMANL, BEREZEMIK, a2
B AR PR IR AL, TEJR SR TT I A, B RAE
HE%EEEIE, ZRESIT%E L. MUGES
A RRAR G KT, [F I T 87 5K 5 B A B
ER . 2525 8 Ji, WEELR At ae A 80l m i
kg, SRERIAANLL, o0 SRR, AR
HEWITATAHLL, MRS, WwiEmE. s
T I KRR I H Ang T+ Angll . RA 2 ALD
ACERI, EBEERR A BT BIR 4 MR KR
NEE, HEAEESUCERE MK RIEE
Ao S 1 I (E S D w5, =11 A SN = T
ATIR. ET-1 MiXRIEEKF, KIL ATIR /K8
FHFEAR, T ET-1 R W SUE, X585 A e
PP 2 2 U0 DNk R A B Sl i B
M) ATIR 1M PG, (HIX AT REAS & ME— Bt . R
IR A RS PR K ATIR mRNA /KF, {HiE
Hxt Ang LA K, XWARIL T H &R KK £
BT, ZRBIEES. WaTRe R TR 2 2 R R
T, AE—ANEAERIER, X T 7E 20
& 259 5 22 A (AL 3 B 7E

gi b, EIEAT, WA TR A AR 6E
AR I, BEERBON PR, BEX
REWKIE ST, ATIR W RER LS —,
X TR B A iRt B R AL AT 75 3k — 2P A

REFERENCES

(1] BfE, Wifes. S EE203A 7 SRR 1w I O s A R 52 56 B
FREE]. PEHIRERE, 2011, 23(3): 274-276.

PR E BACR 2524 2019 45 8 H 4 36 545 15 1)

(2]

B3]

(4]

[3]

(6]

(7]

(8]

]

[10]

[11]

[12]

[13]

[14]

WANG J, ZHANG L, WANG F, et al. Prevalence, awareness,
treatment, and control of hypertension in China: results from a
national survey [J]. Am J Hypertens, 2014, 27(11): 1355-1361.
FENE. U ILE 250 R e AL OF FEt fe (7). o 2 4
2%, 2011, 31(18): 3652-3654.

M, BRIRR, AR . LRI T LR
JEID). WRFEEIE, 2013, 41(12): 1296-1298, 1301.
RIFEFE, AERIAR. R 23R [ v o s By Ve o A
HAL)]. AR PEEE A5G 2, 2014, 9(8): 905-908.

SUN H, HU Q, JIN H, et al. Research advances in chemical
constituents and pharmacological activities of Dendrobii
officinalis Caulis [J]. Chin J Exp Tradit Med Form(* [ 5236
T &), 2017, 23(11): 225-234.

Fe ML K BR(SHR-sp)36 ] 1L S0 (4 S B8 AFF 7T [J]. v

P54k, 2010, 45(10): 723-725.

Tetent, RAHE, Imets, & SR mERT B R E L

R BB s 1 A TR B S BR BE T (], WL R R 2R A, 2016,

51(10): 726-729.

HE X Y, WU R Z, LONG H Q, et al. Study on

antihypertensive effect and mechanism of Dendrobium flowers

in spontaneously hypertensive rats [J]. China J Tradit Chin

Med Pharm(*h 4 £ 275 35), 2017, 32(4): 1836-1840.

AR, DEEIR, REBRER, . BRBCA BRI B R 1

e L A BB PR A AOR 72 [0]. Wi BE 44 &, 2018, 53(8):

564-566.

KEARNEY P M, WHELTON M, REYNOLDS K, et al.

Global burden of hypertension: analysis of worldwide data [J].

Lancet, 2005, 365(9455): 217-223.

SLIWA K, STEWART S, GERSH B J. Hypertension [J].

Circulation, 2011, 123(24): 2892-2896.

X, TR, B2 IR R R P AL S 3R T

[7]. BEZRE, 2015, 56(1): 77-82.

HICKS B M, FILION K B, YIN H, et al. Angiotensin

converting enzyme inhibitors and risk of lung cancer:

population based cohort study [J]. BMJ, 2018(363): k4209.
Wk . 2018-12-21

(K514 FHETT)

Chin J Mod Appl Pharm, 2019 August, Vol.36 No.15

- 1869 -



