R SRR L 2 E M R E T ABT5R kA K HRER R P 1E R

kg2, B R R, BAFEY, BT, R 2 0mEahESGE, WA B A T R TR
s, FBIN 4500045 2. ATREHESZY R, FRIH 450008)

WE: B A AERBERAAERERRIY, FtAAE LB R E AN B4 S (H202) 3 F 345 69 AR
# Kk 1 % 2@ A (human umbilical vein endothelial cells, HUVEC)# &34k A , 735&  K A Lo3Y)ER Xk, B TEBRE
RBURS ., RIBTE ., AL AF R K E, A HPLC M E R4, ks, *aL4iksf Lkss st A48
B, ALRSINESRLAAE, RAHREBORERRIY, #0 KM DR, BFHREBER, #ITRRAZ
¥ (maximum tolerated dose, MTD)#9 M| & , M 14 d A RHF L EAL, B FRIRB b, ] 2 s & e i P 49 k& £ (blood urea
nitrogen, BUN). &7 4% £ B4 (glutamic-pyruvic transaminase, GPT). &3 # £ B4 (glutamic-oxaloacetic transaminase, GOT)
ST, BEAEEAIT 1.0 mmol- L~ HaO2 # 545 69 HUVEC #47% & 4= £ &k SLEs Bt 8% (lactate dehydrogenase,
LDH). A & % (endothelin-1, ET-1), —%&At R (nitric oxide, NO)&E8 ¥, R HEWHRILBRERRIEAA
T0% LB A B RARI 2 ok, AR 2h, A 18, AMANXBAY, 235 14dA, BAVNRFHET. LWE
RRERR ., BT ; HAEERERM A H MTD 4 21.0 gkg'-d™!, S TEARSRAB R 13774; 5= a4ki,
Pk B GPT R HBAK(P<0.01), Hx@ts, AW HUVEC AEFEA EEEZT® NO 4% 2 FHIK(P<0.01 X
P<0.05), LDH, ET-1 4% 2 FJ5(P<0.01); HALR LA pb4s, 47k 4% 5 ng-mL™! 48 fL 7% £ 2 %4+ 3 (P<0.01), LDH.
ET-1 4% 2 FMAK(P<0.01 & P<0.05), Z5it R HREEBRR T L H LTI, HEEma DR EMERE D, 5
HUVEC #4 A #4715/ .

EHEIR: AR AEERG ERE; RSN BRI EMHAA; AN AR#HRAKEE

FESES: R285.5 XHERFRERD: A NEHRS: 1007-7693(2023)10-1330-07
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Extraction Process of Total Alkaloids of Uncaria Rhynchophylla, and Its Acute Toxicity and Protective
Effect on HUVEC

ZHANG Liuji'?, XIA Manyu?, WU Bingfan?, TU Wangian'", LI Kaiyan', LU Xin?(/.Henan Academy of Traditional
Chinese Medicine, Henan Engineering Center of Genuine Medicinal Materials Comprehensive Development, Zhengzhou 450004,
China; 2.Henan University of Traditional Chinese Medicine, Zhengzhou 450008, China)

ABSTRACT: OBJECTIVE To optimize the optimal extraction process of Uncaria rhynchophylla by orthogonal experiment,
to study the acute toxicity of Uncaria rhynchophylla total alkaloids to mice and protective effect on H202-induced injury of
human umbilical vein endothelial cellstHUVEC). METHODS The Lo(3*) orthogonal test method was used, ethanol
concentration, extraction times, extraction time, and material ratio were selected as the factors to be investigated, the contents of
isorhynchophylline, rhynchophylline, hirsuteine and hirsutine were determined by HPLC, the transfer ratios were calculated, and
the comprehensive score of principal component analysis was taken as the index to optimize the extraction process of Uncaria
rhynchophylla total alkaloids. KM mice were selected. After intragastric administration of total alkaloids solution of Uncaria
rhynchophylla for twice, maximum tolerated dose(MTD) was calculated, the changes of mice within 14 d were observed. The
eyeballs were removed to collect blood. The contents of urea nitrogen(BUN), glutamic-pyruvic transaminase(GPT) and glutamic-
oxaloacetic transaminase(GOT) in the serum of mice were determined. HUVECs were selected and damaged by 1.0 mmol-L™!
H20: to observe the protective effects of total alkaloids of Uncaria rhynchophylla. The survival rate of HUVECs and the contents
of lactate dehydrogenase(LDH), endothelin-1(ET-1), nitric oxide(NO) in the supernatant were measured. RESULTS The
optimum paratemeters of Uncaria rhynchophylla total alkaloids extraction process were as following: Uncaria rhynchophylla
was extracted by 70% ethanol for twice, each time for 2 h, and the material ratio was 1 : 8. Within 14 d of the acute toxicity test,

the mice’s activity was normal, no obvious adverse reactions were observed, and no death after administration; the MTD was

EE&WHE . WA R LIS E K L 15(20192YZD08)
fEE®EA: kEid, B, Wt Wi E-mail: z1j6666671@163.com BEEE: B, &, W, RIFRN E-mail:
wqtu632@126.com

-1330.- Chin J Mod Appl Pharm, 2023 May, Vol.40 No.10 rp E IR FHZG 2 2023 4R 5 A5 40 B5 10




21.0 g-kg™'-d~!, which was equivalent to the daily dose of clinical adults 1377 times. Compared with blank group, GPT in

Uncaria rhynchophylla total alkaloids group was significantly decreased(P<0.01). Compared with the blank group, the survival
rate of HUVEC and the NO content in the supernatant of the model group were significantly decreased(P<0.01 or P<0.05), while
the LDH and ET-1 contents were significantly increased(P<0.01); compared with the model group, the cell viability of Uncaria
rhynchophylla total alkaloids(5 pg-mL™") was significantly increased(P<0.01), and the content of LDH and ET-1 in the
supernatant was significantly decreased(P<0.01 or P<0.05). CONCLUSION The optimized extraction process of total
alkaloids of Uncaria rhynchophylla is simple and feasible, total alkaloids of Uncaria rhynchophylla has less acute toxicity in

mice, and has a protective effect on HUVECs damage.

KEYWORDS: Uncaria rhynchophylla; Uncaria rhynchophylla total alkaloids; orthogonal test; principal component analysis;

optimization of extraction process; acute toxicity; HUVEC

ELE R PR RMEYI R Uncaria rhynchophylla
Miq.) Mig. K M 8 B Uncaria
macrophylla Wall. . B Uncaria hirsuta Havil. |
e8I Uncaria sinensis (Oliv.) Havil. o JTAR 4
¥ Uncaria sessilifrutus Roxb. )Ty g2 10, &
ALEYIIRE =02 RIS IR R A i
TR S 1) R MR, HAPUR i
TRAP XMz R GE . FRIRAEZ R, H i
22 LASE RN AR AR D S S B ) S IBT 25000, %
25 b A= W) 80N 8 A 25 D0 128 A0 TR S L Y i BT
2o P TR SR ) M SR 200 Y A T A A T 5
HIE D
G P T % i ) 2o Tk B AR SR B A 0
VR R, SRAIESCEG L, X2k S 1B )
OB | SRR, SRR a] | ket L A 32 8
R R IATEES, BRI T 2 Mk
PR T I Sk R 22 550 ik 11078 0 93
7, A N TS T I A0 405 2 1A N B B g
EAL EEFE R Z —, 12RO I B AT 5
B AR ST U, TR, A S X Y
P SR T SRR RIS, T WSS B TRk S BR0S
i 8 AL S (H202) 175 5 450 405 19 N T # JDk 1 B 400
(human umbilical vein endothelial cells, HUVEC)
FRISENE , )20 PR3 B T S 1) FH 245 22 A P R 2K
PR, B U S TRATT & G 3R R
Z%,

1 #H
L1 24 5G]

FHTBERE(HPLC =98%, it : 112028-201601),
SEELBERR (HPLC =98%, #1L*5: 111927-201804)F1
A AP R 25 R E WP ST e s B #4 T B (HPLC =
98%, 5. 6068), A EHEIHPLC=98%,
fL'5: 4170) 90 B iR PHEA Y ARABRA A

P E AR F 255 2023 4F 5 5 40 5 10 1

ex Havil. .

PR EAR(A®, BEAS T 15.76 ¢ SRE); A
T % il (glutamic-oxaloacetic transaminase, GOT)
MR & LS 20200901) 4% 174 5% 2 i (glutamic-
GPT) M o€ & (Ht 5 .
20200901), JRZ A (blood urea nitrogen, BUN)I
AT : 20200825)¥1 A bt R FFRHEA R
ONHE] BEEEEMTT)IH & (35 R Amresco A ], 41t
Z: 6041053); FLIR NN A (lactate dehydrogenase,
LDH) R & (R el il A ) TREWF SR BT, it
20180619); N H %-1(endothelin-1, ET-1 )iz £ (X
W R ey v 7], b5 L180904198);
DMEM Ri R34 Y TRABRAE, it
15C24C74) 5 H20:(9R Je fb 27 il 5k T, it 5 .
20160508); MY 2E NG 48 13 Q178 B SEBTFE A=)
FARBRATR, #t5: S171204F),

HEE, OB h@ikal, AChaik, HAe
FIAAIHTal . ST 25 b 22 B 44 v R 25 9 B
FRIbEFE RS, FEIERAS A 20190729, FEiE
PRAAE LTI A R 2G5 B 24 %

1.2 Y54

SPF ¢ KM /MR 40 H, BMEMESF, A
18~22 g, W [ At o 4 I A2 5250 Sh W B AR A B2
AL, YFAIES SCXK(5)2016-0011 ; shHI SIS
1100112011050388.

HUVEC 4 it &k [ 7T 95 B 5 Bl 8 A= B R
A BRAF
1.3 U4

Waters 2695 # B30 AH i (BL A 2996 —
WA RS RN & , AT AR A EmPower T (3% T4
) (3% [ Waters 23 1)); LIBROR-160DPT i, § K F-
JThzZz—, HARBEAFA); AE240 BT RKF(T
T hrz—, Fit Mettler 23 )); HH-S6 RIH IR /K A
By (A 24 A R AT R A F]); UV-5200DT %5410
SPGEETH(H AR E A w\]); ELX800 Al 4T
FRA(ZEE Bio-Tek 22 7l); HF160W & CO, B 546
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(i Ty R RS A BR A F]) 5 LXI-IT BV B0 DTVE
BLCE R FH AT AR,

2 FEFER

2.1 HpRSERRELT 20k

2.1.1  ERAETT EER OB . PR
PEUCETE] . PR AR, AR A A
P PE 2, A TSI Zs 4, il 3 AIKF,
PEH Lo(3%)IEA K ZHERY, HHEAKFIFE 1,

z1 ExRABEEAF
Tab.1 Level of orthogonal test factor

O ZmakE BB R Ykt
K s
(A)/% (B)/ w (C)/h (D)/{ﬁ
1 50 1 0.5 6
2 70 2 1 8
3 90 3 2 10
2.1.2  IEACRERE AR A E R IE RS IR g A

AR . BRSNS B BERY AR 9 1, ARy
30 g, HHRFR 1 PIRIEBUAR AT IR, 4300
GIFA UG EAR BRI E A E 1000 mL, FFH2HL
Je ARG UE B IE SR I RE AT o

TR BRI B RSB FR U SRR .
bl . 2o BN . BRI IR s,
P A I TE A 1 mL 230 5 S 24 BB 0.008 mg
PREDH 0.017 mg . KA BB 0.037 mg, B
B 0.014 mg FYIR A X IR AW, RIS,

BT IA TR A5 B G aT B 4 7 A B A 4
¥y, TS, W 1g, KERE, BEHRIE=M
W, RS INAREE 25 mL, FREE, HnEaliaR e
60 min, V%, FMEKE, #EA), UL, EIFR.

3% 4 : Kinetex® C13100A {3 FE(100 mmx
4.6 nm, 2.6 um); FaA: CHE(A)-0.1%BEER K (7
0.5 g L1 1- T 3L-3-HISLmRkms S ER)(B), A B VM (0~
2.5 min, 10%A; 2.5~4 min, 10%—15%A ; 4~5 min,
15%A; 5~9 min, 15%—20%A; 9~14 min, 20%A;
14~15 min, 20%—25%A; 15~27 min, 25%A; 27~
28 min, 25%—10%A; 28~30 min, 10%A); iid:
0.8 mL-min~'; A:¥: 35°C; HEEEE. 10 L.

e IR b 3R € 3% S5 000 2 ) e 245 A A v R
F 9 A IE A IR IO it i R T SR B L T B
LA BT 4 Fh RS, Jf
Fe LU N AR B AR 5% 5 R R=1F
KA 6 H I A3 P B /4 e P R I 43 B
Hx100%. 25903 2, HPLC EIILKE 1.
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FR2 ExHBNEER

Tab. 2 Orthogonal test determination results

SREHETL SEEIREe AT TR
HRRI%  BR/%  WEBRY% HBER%

JF% A B C D

1 33 3 1 70.37 62.71 303.33 117.95
2 31 2 3 35.19 37.95 166.67 51.28
3 2 3 1 3 94.44 84.16 340.00 117.95
4 1 1 1 1 57.41 61.06 223.33 61.54
5 1 3 2 2 88.89 100.66 290.00 133.33
6 1 2 3 3 88.89 108.91 343.33 117.95
7 2 1 3 2 75.93 82.51 273.33 153.85
8 32 1 2 85.19 64.36 343.33 194.87
9 2 2 2 1 103.70 92.41 350.00 200.00
2
: " )1\ J\\ M
T T T T T T T T
0 4 8 12 16 20 24 28
t/min
B
1 3
L 2 4
_l T T T T T T T
0 4 8 12 16 20 24 28
t/min

1 B xR &AM 4 & (B)E i B

ISR 2R 3-K A BN 4- BB

Fig. 1 HPLC chromatogram of mixed reference substance
(A) and Uncaria rhynchophylla sample(B)
1-Isorhynchophylline; 2—rhynchophylline; 3—hirsuteine; 4—hirsutine.

213 FERO R TTECRITA RIS SPSS
21.0, X} 2 WA IEAC RIS 45 LR i () 45 I 5 75
RIATRELEAL B, BURFE(E>1 X507 A% B4R A
By, 5B 3. 3k 3 il AL, Fritsur &
WA 1 RERIEE Hy 3.268, BTk K 81.691%;
X B o AT A R R e BT, S e R
ATRETE . 2% S 6 A TR T B A TR R SN A A B 4
FE T PRI s B A BRI R, AR
frfE>0.8 , F& BHARIE = 05 BN S e IR 48 AR 1Y
HRZHUEE -

=3 RSN

Tab. 3 Principal component analysis

S Y GEER N (EN FEHOF A
Bt B 2% BITRER% A H2% B TTEkR/%
1 3268 81.691 81.691  3.268 81.691 81.691
2 0.538 13.439 95.131
30161 4.034 99.165
4 0033 0835 100.000
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2.1.4  IECIREGLER 35 FH SPSS 21.0 X R4 4 M
A SCBUE A TR AL AL B, SRS ZEA1F4Y, I
IR LA PRI MPEM R bR, X OFERIEA) .,
BOREUB) . REUREI(C). Pkl (D)t AT 1k,
SRR 4, UMZER/NN(OFERiRZES, WH
PR R 9 1E A IR 25 AT T 22000 F RS P
K, Z5RILE S,

T4 EXRBRER
Tab. 4 Orthogonal test results

75 A B C D LEE TS
1 3 3 3 1 ~0.40
2 3 1 2 3 -2.98
3 2 3 1 3 0.72
4 1 1 1 1 -1.66
5 1 3 2 2 0.65
6 1 2 3 3 1.04
7 2 1 3 2 0.11
8 3 2 1 2 0.79
9 2 2 2 1 1.73
K1 0.03 -4.53 -0.15 -0.33

K2 2.56 3.56 -0.6 1.55

K3 -2.59 0.97 0.75 -1.22
R 5.15 8.09 153 2.77

=5 HELNM

Tab.5 Analysis of variance

IR BV AME 5 F1{H PE

A 4.421 2 2210  14.034  0.067
B 11.378 2 5689  36.122  0.027
D 1.333 2 0.667 4233 0.191

R2E 0.315 2 0.158 - -

I 4~5 EDULAAT AT, 45 8 3 X FR U R
%) 52 T 2 J3E /N R B OB (B)> L VR 2 (A )> )
BHH(D), #EBOREB) X T4 3 PR m
(P<0.05), ZEEHIEA)FPRILD)E MmN, A~
BERENE. GAEFIE, e ERRTEAHN
A2ByCsDy, BIIRIEE 108, 70%LBEFREL 2 ¥,
BHIK 2 he
2.1.5 TZ2UE  DIBTILE il T2 &R0
3 U Bh T AR IO, AT IR PR I . 25 SR R
3 UyRE A P S AR . AR . 2 A
B TRERR ) -3 RS 241 3R 90.74%, 110.56%,
326.67%, 128.21%(RSD<5%), FHZEWM T 52
WA, KMHREnir. EEMELT.
2.2 AR S I
221 46 SR A O CE R 2 M 24
2.45kg, WEMKEE, A 8 R 70% BEHIHA

P E AR F 255 2023 4F 5 5 40 5 10 1

I HEE 2 Yk, BEK 2 h, SBR[l 2B
FEHeE 2 1 000 mL, W45 m 2% R R pH =
1~3, FFE R, Ml afEabile, &0 (2 800xg)
30 min, W FHZE/KHZE pH 9~10, #E T
B, T AR EUIE,, FRRE, B IFUIE, 60 C
P, PR, 185 155.5 g M A E A, BS540
222 XTHRSEIR AT A TR IUE T RN R
i 5.28 mg, WEEHH, E4A%E S0mL, THERER
0.105 6 mg-mL~" 4%t FE S A TR

2.2.3  FA TR A B I A T RUAR o R 2R 1 4
HI02 RS AR B E B 1.094 mg, JTA S mL
pH 3.4 [ EERR-BEFRENSE /i AN 5 mL {5 i
W, BEMSWIRF, A 10 mL &4, 780 EREA
B3, GIFEADZ, EAE 25mL, #7580
TEFEHE(700~300 nm), R RISOETE R 412 nm,

K WO R AW 1, 5, 8, 10, 15mL,
TN, i B rdk sl & It . DAk
E@MkEMESER L, BH 5 /RN
¥=0.038 7X+0.000 4, R>=0.999 0,

2.2.4 ARG R GESS R R S AR U
TR L T, SN 45.88%. JiHK

“2.1.27 WUF e Ao . . LA

A THE T A B BRI I 1 1, S5 R0k 2.41,3.17,
442, 1.12mg-g",

2.3 HdEab

R X £ s Fow, SR SPSS 21.0 #17
ZH [B) LRSI AEAS ¢ RS040, P<0.05 3RoR2E
SR G L
2.4 2VEFETEDRSE
2.4.1 K 3% & (maximum tolerated dose, MTD)
R P EACE NN IR KR 12¢
YEN SRR (50 k) K H R, B “2.2.17 T
T RS A BT T AR, T B0 BE R 0.35 mg-mL (4
MTAHEZ R 5.51 g-mL ) AR B SBRATRON /D B
AT 2MEFEERESY o U N B (RS RS AR AE K 12 h)
BEHL Y M2s L. S B, AEdl 20 H, MERE
5ot R RHE SRR 30 mL kg™ #EH %4
25 2 IR(HFE 4 h), A25EMEE 14d. SHAS T
LR ZRIBK o ARG MTD 550N A% 41259
5N MTD EMREECCER, MTD f58=(/MNF
Tiif 5% 24 2t /7N BT S A B 6 ) > (AP S8 o o/
NEH ). 5k S /N MTD
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21.0 g'kg™'-d7' HY TR RARA H AR 1377 1%,
242 —MIEOUWER K AR R R SR )
R T [ 22 B[] Bk dt /) BRUAR o2 £ AL S /)N BRUT 3
RE:. BE. RE . ERATHLE, LS
25 14 d W, 75 FI 4L B AT R /N BRER TS B E
EREABINEE, RETKILSR, KA/
T S5 HAMEL, Sk B2 45 e G i 25 1
2250, AU RA T RO /)N BRI SRR
W3 6,

K6 14dA/NREFREZM(TEs, n=20)
Tab. 6 Changes in body weight of mice within 14 d(x *s,

n=20) g

A A] IEE| ) JsR il
ERN 23.22+2.03 23.11+0.65
ENBN 27.38+2.71 26.04+2.53
ERDN 28.68+3.16 27.73+2.86
EFDN 30.34+3.82 29.35+3.47
H5K 31.33+4.11 30.25+4.19
56K 32.46+4.65 31.88+4.46
7R 33.30+4.90 32.85+4.83
®8 K 33.67£5.15 33.41+5.24
ETN 34.26+5.41 34.13+5.50
#10 K 35.03+5.34 34.71£5.75
%11 K 35.48+5.58 35.23+5.81
12K 36.26+5.84 35.98+6.25
13K 37.06+5.91 36.80+6.27
514 K 37.6146.01 37.45+6.29

243 EALIRPRAGIIGE  SEERSAE S HET T/ B
ARERERAL, 905%E 1L 7 7 BUN. GPT. GOT /K-,

BUN S LB BEREE RO, GOT. GPT S B
FIFRERERA . 525 HAL i, Bk S M4l BUN I
GOT ARk, HEFTHIT#=E X, GPT
I FREAR(P<0.01), RUIEHE SHLAE MTD T X/
R Stk SRR 7,

®T RN RAERBRAFE(TLs, n=20)
Tab. 7 Effects of total alkaloids of Uncaria rhynchophylla
on biochemical indexes of mice( X s, n=20)

2151 BUN/ug'mL™'  GOT/U-mL"! GPT/U-mL™!
2 H4 7.33£1.10 12.88+0.30 13.40+0.58
FhTHE AR AL 6.65+0.78 12.74+1.25 11.52+0.49Y

W HEpdE, Yp<0.01,

Note: Compared with the blank group, "P<0.01.

2.5 X H02 35 544551 HUVEC 5%

2.5.1 HEEREYT HUVEC BYARN  BUW%L
KA HUVEC DL 1x10°-mL~" #JEHR T 96 FL
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Me, BFL 150 pL, T 37 °C. 5% CO i M FIiG
JERIEFRAE TGS 24 ho SEHIAS AL L 400 EB
ZH(HE /3 5M 1500, 500,50,5,0.5,0.05 pg-mL™),
BB 3AEASL, 24 h )5, JIA 20 uL 0.5%MEmE
i [3-(4,5)-dimethylthiahiazo (-z-y1)-3,5-di-
phenytetrazoliumromide, MTTA W, L2t 5F 4 h
JE W SR IHEE IR, iIm A 150 uL — 1 3 1 BN
(dimethyl sulfoxide, DMSO), LM IEED 10
min, 570 nm ALK A FLIE G E (optical density,
OD){A 1A 40 AT % .

SRR, S A, SRR 2
Y EEAE 5~1 500 pg-mL~', OD {E Y BEZ5 ik B 1Y
PERMIFEAR, PR AMLAE TS A — & 1 PRk,
2RISR 29N 0.5, 0.05 pg'mL!
(A4 LB OD i 525 FI 4 B AR — 2 S &%
Tt I AS [] o 2 440 i S B HUVEC BYREPER /N o AR
P e g R, MR E N 5, 05,
0.05 pg-mL~' B}, HUVEC /i OD {H 525 4N
B, #ERE IR 3 MR B L ST HO,
#1475 HUVEC 7% JI IR0
2.5.2 B SN HaO, 35 4014311 HUVEC 4 fifd
FENG R W O $CE K HUVEC, 1x
10> mL- 0T 96 fLAR,, FFfL 150 uL, 37 C. 5%
CO, Wk FEMUFIE BE 1Y 55 S5 46 h 597 24 h, LIRS
F 2 | AR A R0 ik LR ZH. (5, 0.5, 0.05 pg-mL™),
5 1.0 mmol- L' H,0, #4555, 4541 150 pL, %:4H
W SAEALL, 24 h )5, A 20 uL 0.5%MTT &,
ARLLRE S 4h JEWFFIHRE R, WA 150 uL
DMSO, FEiREHEED 10 min, 570 nm ALK 4%
fL OD fHIf- iR 41 M AT %

RN, SEA4LE, BRHL H0,
W5, A R W ERRR(P<0.01), X
Fas ALY 58%; SIS, 0.05~5 pg-mL!
A T SR A A T R A AR R R S,
FERIZH 0 113%~119%, FLANMEAE I 5 Bifi 5 24 1
B o 4 T T s SR AR, B R
Bl 5 pgmL! HAMMAERERAGEITFE XL
(P<0.01). 15 BH 24 T LB 0 #8345 ) HUVEC A — &
PR o
2.5.3  BREEERINT H.00 75 T84 19 HUVEC ik
W+ LDH. ET-1, NO ¢l HUVEC };5R[H

“2.5.27 T, SCENEAS AL, RERLLL RN R
(5 pgmL™), 5 1.0 mmol-L~' H,0, F:155%,
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gl 5 AMEAL, BB, et En vl B i e
Jfi1% LDH. ET-1. NO )&, 4559 W3 8,

*® 8 HEELHEA H029 F 417 HUVEC L& % LDH.
NO. ET-1 W& (X ts, n=5)

Tab. 8 Effects of total alkaloids of Uncaria rhynchophylla
on H202-induced injury HUVEC supernatant LDH, NO, ET-1
(xts,n=5)

20 531 LDH/U-mL"! ET-1/pg-mL~! NO/pmol-L!

=Kl 77.189 3£0.238 7 2.0722+£0.034 5  8.682 5+0.436 7
R 20 82.996 7+£0.275 6 2.500 8+0.003 32  7.450 3+0.198 21
FHTRERBAL 80.371 4+£0.767 29 2.304 9+0.062 39 8.327 7+0.696 9

e HE A4, YP<0.05, 2P<0.01; SHAL LE, YP<0.05,
9P<0.01,

Note: Compared with the blank group, "P<0.05, ¥P<0.01; compared with
the model group, ?P<0.05, ¥P<0.01.

RN, S A4, A4 LDH., ET-1
TR (P<0.01), NO K (P<0.05); S
HAHL, SR LDH . ET-1 &% (P<0.01
5; P<0.05),

3 g

e & Z R AE RN, AT R HPLC
[ RR 0 2 T 60 e S L B S AT . TR
LA B B 4 FhAEYIEE R
Tt BRI R A YR, %K
OYTE CEE R R RE A, WA 9T SR ) & B i 34
[l )y AR B i . BFIE B, DAL
VI, B A P SR U B R A,
14280 e B %) B 12 e B SR AT SR 2 90% LA I,
2% T T I B B TR R ) i e RS ] TR 2R
1) 200%~300% Hh SCHRAE 14, E e A ik v
Iy FEER R A AR, XHROARRE, TEREE
B2 UM ARG A AT Bk 2 3t 2 A AR A
CA MR, H T B A B2 B i v ] R o3 e
0 SRR . NS R R ST, S R
BT FE SR U R bk S R A . A
Tl T, e ) e A A o 130 D AR B SR e AR
RN, “JG R RNEABL, FIRES S LA
e ta k. MRIEANIITLER, WM LY
IS A FE R WCIRAS T 32 3, n AR & AR 2 441 AH
TREAC TN, 6 A e R 2 AT A e el ) 4 LR
TCHE L 2 P i, R A v A A e
ZIFEALTIR . R R4 R TR R 258
PISHIE

HFPhey AR R, LA A& &N
RGN, ML SRR T A28,

P E AR F 255 2023 4F 5 5 40 5 10 1

TR AL PR B AT E L2 A TR ks, %k
FINAGE X 2 AR AR ACE REN LR A — 2 E
W, BIAFEIT 0T, 2 MEEFEIRE
ZREAERCIE, 2550 1 AFRSY, DHZESEHE S
TR SREUT 20 R 2w R A TEAY, RERS
WAL e 4 AP MR R, I 525
GERERW, EAE, DEWRS N T LEAE S
kR, Prke i T R SR R AR T A 28,
ZIUFR, ik TESHEDRIEICR S, &
SEAAT o

JEALLL 40 mL kg™ XF/N AT, R IZ
i /N R B AR, G, CKEEE s
Bk 30 mL-kg™', HEH A2 2 Ik, S5 BRI B
B L /N BRICAE TG DL B, SO X /N SRR A2 5
A A

TE R, ol A d 5 7 A ok i 0 T
AFEM A, B8 A S BRF- , 51 DNA
AT 05, FE NO S AW
FIUR AR, 135 N i Tiag, Mo s]
KL EIE o e L O WUAEBE . B bk s R A
b A5 0 1L A PR R 1O, NO S N R TR &7 5 R T
A LAV A5k A e A0 Tife, LDH AL
IS5 PR ) — b T A T, T 2 R 4 s 0 e A
Bt AR BEDTY ) ET-1 AT LAGEE i A5 1 ¥ LA B 1) PN
KB, P AE B i RS R,
A B RT DAER iR Ho O B3 1) HUVEC 71 %6,
I NO &, T LDH, ET-1 iS5, £
HAEJE 4 H0, #1451 HUVEC Ho i 4535 P
20 HUVEC R4 MBSl | 75K S5 ThRe, X4
() HUVEC A &3P VE -, Bhr AR B0 h 5 S e iR 97
XL R IR A R I A8ORE 5 8 2B T o

AL R A IE SRS - R ik ek th T
P BRI T2 WL 12 8, 70% 4R
B2 W, BIR 2h), BAERBIE, DA T, 48
B I4) A T Sl A A ) R v o X A R R
AT /N R SR W5 . HUVEC 3 o X
HUVEC i E A 0 i R4 VE A SY , R B4R R A
S o= o 1 0 e o N S B 0 1| K=
PRy R o ASEEG W] Ay 4 I T J B4 TR 1 I PR HH 24
(K3 22 PR SO L B B I A
PR R HAE LRI AR S 50 2%

REFERENCES
[11  hEZys, —EB[S]. 2020: 268-269.

Chin J Mod Appl Pharm, 2023 May, Vol.40 No.10 - 1335



(2]

(3]

(4]

(5]

(6]

(71

(8]

(%]

[10]

(1]

-1336 -

mbeT, T, EilF, & SO BB ST
PR, REERIR244R, 2017, 23(4): 380-382.
LIU W, DENG L H, ZHAO Y Q. Research progress on
pharmacological  effects  of
rhynchophylline[J]. Tradit Chin Drug Res Clin Pharmacol(*f'
2EH 5 S5 R 25 EL), 2021, 32(6): 899-904.
Tovt e, VFGHRE. ShIHEOBURI 57 S4B BT /o5 1 s A FH A I 5T
HEJR[ J]. s E B2, 2020, 10(15): 32-36.
WANG M Y, TANG Y, LIU F, et al. Optimization of the
technology of total alkaloids
rhynchophylla[J]. J Zunyi Med Univ(i# X EFRl K 2E224R),
2020, 43(5): 656-661.
ZHANG H, LI S. Study on extraction process of alkaloid from
Uncaria rhynchophylla[J]. Asia Pac Tradit Med(W. KA 4t &
#4), 2017, 13(7): 36-38.
SHI X W, ZHAO X, ZHANG B, et al. Study on Schisandra

lignan relieves ang Il -induced oxidative stress damage of

Uncaria  extract  and

extraction from Uncaria

human umbilical vein endothelial cells[J]. Chin J Mod Appl
Pharm(* EIEL R HZ2#), 2021, 38(5): 576-584.

VKWL TN B PRI A IR - ST e AT AR AL
SHBIFED]. MR H R RAE, 2021.

WAHRT, BEY, B, 5. SRS A Y = I o
FE]. TR SEHETRAT, 2015, 32(2): 34-35.

WANG H G, KONG X, GU D S, et al. Extraction and effects
of total alkaloids from Squilla oratoria on proliferation of
nasopharyngeal carcinoma cell line CNE-2Z[J]. China Trop
Med(H' G BE2£), 2017, 17(5): 449-451.
DONG H, LI J Q, WANG Y Q, et al

extraction process and antioxidant studies of total alkaloids

Optimization of

Chin J Mod Appl Pharm, 2023 May, Vol.40 No.10

[12]

[13]

[14]

[15]

[16]

[17]

[18]

from Tibetan medicine Dryopteris by response surface[J]. J
Nat Sci Hunan Norm Univ(i#i pg 75 K22 H SR Bl 22240,
2020, 43(4): 69-74.
WARTE, &, WlZs, S SN 25 S 32 2 AU
AP HIE J]. S TP BR SRR, 2014, 36(4):
30-32.
HAO B, YANG X J, FENG Y, et al. Pharmaceutical research
progress of rhynchophylla based on chemical stability[J].
China J Chin Mater Med(*h [ i 2542 #&), 2014, 39(23):
4532-4537.
LIU W, YANG X P, WANG Z S, et al. Studies on thermal
stability of total alkaloids in rhynchophylline[J]. J Pharm
Pract(Zy°# 5L B2 E), 2011, 29(6): 442-444.
HAN Y F, TANG X, SHI Y, et al. Optimization of extraction
process for Yangyin Runmu granules by box-behnken design
based on entropy weight method-analytic hierarchy process
method[J]. Chin J Mod Appl Pharm([E BLAC 1 FH 252%)
2022, 39(7): 896-903.
5161%(1 S M B RS B A S R e
I RO By e % %, 2007(2): 183-185, 177.
YANG Y, DUAN W X, JIN Z X, et al. The protective effects
and mechanism of curcumin against H,O,-induced vascular
endothelial cells injury[J]. Chin J Extracorpor Circ(E{&4}
PEFRZRE), 2011, 9(4): 239-242.
LIM, WANG L L, CHANG B M. Advances in research on the
mechanism of vascular endothelial cell function injury[J]. Chin
J Arterioscler(H H gl iktfifb 24 kK), 2019, 27(8): 730-736.
Wk HYY: 2022-04-22
(R3CTE . FHEIY)

H R [J].

rp E AR FHZG 2 2023 4F 5 A48 40 445 10 4



