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Bioactivity guide isolation of anti-renin constituents from Trichosanthis Pericarpium

WANG Hui-jun, KE Ying, YE Guan
Shanghai Pharmaceuticals Holding Co., Ltd., Shanghai 201203, China

Abstract: Objective To isolate anti-renin constituents from Trichosanthis Pericarpium based on bioactivity tracking separation.
Methods T Pericarpium was extracted with boiling water and precipitated by ethanol, the supernate was collected and dialyzed, and
the retentate was lyophilized giving GLP, then successively separated by DEAE Sepharose Fast Flow anion-exchange and Superdex-75
gel permeation chromatographic steps, to give GLP-5-1. A combination of HPGPC, monosaccharide composition, and anti-renin
studies was performed to investigate the structure and bioactivity. Results An anti-renin polysaccharide, GLP-5-1, was obtained from
T. Pericarpium based on activity tracking, the average molecular weight was estimated to 3 722, monosaccharide composition analysis
10.0. GLP-5-1 showed potent
anti-renin effect with the ICso was (87.4 + 6.8) pg/mL. Conclusion In this study, a low molecular weight polysaccharide with

showed GLP-5-1 contained arabinose, mannose, glucose, and galactose with the ratio of 5.5 : 4.4 1 6.9 :

anti-renin effect was isolated from 7. Pericarpium, which could lay the foundation for the substance basis study of 7. Pericarpium.

Key words: Trichosanthis Pericarpium; polysaccharide; activity tracking islation; anti-renin effect; chemical substance basis
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B F P [ B T LA S 3 0 o 50 Rk o S L A 5 L £
RN, BT RE, FIRHE TR S &R
FHIFAE BRI O ThREAR 42y B O S HEJE AR L
SR R E BB, ST, ARSI
B R RTINS R SR B K 24 A AR AT S L, IF
CABTE G T ERE AT HE, XTENT A SR K
I3 F-ER O AT IE I BRER Ay B Al A g d o #4593
1 B EAE ZIMHIERTS— 28 GLP-5-1, AHXT
ST IREN 3722, EEMBTRAAME . H RN, A
PR LR LR R, i) B TG R 3 S Ak 22 o
LRl P2 BEAKHE .
1 #RI5{EE
1.1 M8

JRZE R 20 kg W H iR 250 B BR A
=il 25 it 150825), & BigBE LR H
B2 5] AR JBIF 7 5 o 24 9T 9 BT 03 2 AR e 4
ENNREME Trichosanthes kirilowii Maxim. BT84
I 7. DEAE Sepharose Fast Flow [ & 142 ### i
A1 Superdex F 415 i gt A W H i H LS. GE
Healthcare; 7 & % Z 4 P-82 brifk il &% P-5.P-10.
P-20. P-50. P-100. P-200. P-400. P-800, Shodex
AT AKORELEK GRIREAD; RS D-
HERE (5 G8270, Wi $0=99.5%). D-Fil+i
akE (iS5 E003256, i 40=99%). L-7 ik
(L5 F2252, REDE=99%). L-BRZH (Its
R3875, Jii 5 $1=99%). D-H F& i (iS5 1375182,
[ E=99%) D-AKKE (iS5 X1500, Jii &)
#=99%). D-F3BE (k'S5 G0750, ESH=
99%), BF|FES (CDS023114, JiED)$=99%)
M=F LM (IS 74564, FiEDE=99%) B
H Sigma 2 # , % )t J& % [Nma-KHPFH
LVIHK(Dnp)-NH,, #t5 991-110042] W4 Peptide
Institute A F; Jo/K LBEFE AL 5 [E 2 45 4]
FIRAEBR A E s HARRFIL At
1.2 &5

LA 1260 F AN 5 RO (3 A CRLAE B Bk
FERS . BBEE . Sl DAD R8s . /R
M2 K 2448 Cirrus GPC #4F); 224848 7890B A
AR EAEA T % 7693 = 8 DU AT R, Rxi®-1
ms B4IEHE (30 mX 0.25 mm, 0.25 um) ¥ [ Restek
AT FIBEEHE 2 5 KRG E Shodex 7R ZHT
R 2RI B FIAERH (TRMD FIRA R FRFEHRI-
SECURA225D HL T K-F (FEHEF W & & s

SIGMA-3K15 B0 #H1(Sigma /A & ); Buchi-Rotavapor
R-300 Jig#%7& & A (Buchi /A 7]); Labconco-4.5L ¥
T EHL (Labconco A #]); % P18 REFRENCE 4ii
KA BB,

2 Rk

2.1 ZHERRER S B

JIZE R 1 4 B 4 B oK 24 bR vfE [WS-11417
(ZD-1417) -2002-2008] il & mfE, RIHURZER 5
kg, NMIZKRIZE 3K, % 1k 2h, 2. 3K% 1h,
RRIETE . A IFUE IR R A A A X
1.10~1.25 g/lem® (30 ‘C), JHN 90% LB F & &=
N T70%, FRE 72h, HUEIEWR, JEE, [FURAEE,
HE TG RE R EBEE AT E N 1000
(IE T RENT IR N KA T80y, WRT IS
FEMARICHN GLP (318.6 g, 3% 6.37%).

GLP %4 DEAE Sepharose Fast Flow B 213 #
PAEEE K & 0.1, 0.2. 0.5, 1.0 mol/L NaCl iF#
Ve, ZRW6m BR PR R, 43 B XS B4R 2 Pk Jii 41 43
GLP-W. GLP-1. GLP-2. GLP-5 fll GLP-10; &tk
IR EAL GLP-5 LL 0.2 mol/L NaCl IE WU NS AHZ
Superdex 75 7> T AL (03, 1§ GLP-5-1.

22 BHERESBMETSTRENE

K H BGRB8 il (HPGPC) A2
2 (0 R0 B S AR 23 7 R e BRI R
TC 1) B JR BEER FEEN 2 mg/mL VAR, A O ANIA]
RYNVGE 205, B i =K EN 2 mg/mL KR
BFRESE . BREFE: Ultrahydrogel™ 1000 (300
mmX7.8 mm) H Ultrahydrogel ™ 250 (300 mm X
7.8 mm), Waters; JialAH 0.2 mol/L NaCl; A&Fii
0.8 mL/min; AHIE 40 C. 4> HKS W FRUE 5
B RERAAS 10 pL, 3\ HPGPC #EATREIN, 13
i1t 224846 Cirrus GPC # A BE A3
2.3 BPEARS

W JFK LT Z AL R Y, R R
1~2mg, & 150 mmX15 mm X3, jn200 L3
mol/L =R LRI 50 pL 4-H 5 M IR e 7597 »
80 ‘CIMIR/KME 5 min, HUHIIA 50 uL 4-H FE g npk
WGEv, 120 Clia/K 1h, B . #0100
uL 4-FH BRI e W, N 25 mL BB LR,
60 C/AKBIRIEZT, FN 2~3 mL LOIFZET 3
W, SRJE I 200 pL =% ZFR A1 200 pL 2 FRET,
50 ‘C/K¥S Ak 10 min, 1 3 mL K& 1k,
FIRE 30 min, A 5 mL &5 4 2 ALGT
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Y34
BV, A5 ERKEE 3 K, TOKBREREN T8, AR
Ja & Wik 2 50 mL.

GC-MS #&: FEfPFiE: 140~198 C (2 C/
min), FREF4min, REFHES]217 C (1 C/min),
{5 4 min, H5HEE] 250 C (3 C/min), fRFF
5 min, BFERE N 250 C; BANAA, B
JitE 1 mL/min.

24 BRINGEMSTFE
2401 WAE R RGP AL S
ic i1

(1) ZEMmECH]: B 1 B BERR P i g2 b 2k Fr
BN 100 mL Z& 187K (& 100 Z 7+ 4 NaCl 800 mg-
KCI 20 mg. Na,HPO,4 115 mg. KH,PO, 20 mg. pH
{8 7.35~7.65), FFMIA 100 mg 4 IfiFHEH,
WREIS), BoHIEL 0.1% BSA-PBS 25T, BT
4 C%H.

H{ 20 mL 0.1% BSA-PBS ZZ#, I 10 pL
DMSO, itk 0.05% DMS0-0.1% BSA-PBS 2
W, BT 4 C&H.

(2) NBERERWREHEAER: NEFEL 01%
BSA-PBS ZZ i HiFE & 622.60 mU/mL, 100 pL 4
%%, —80 CIRAT. fH HHT, & 100 fFLA 15 mL 0.1%
BSA-PBS 2 ik .

(3) RHIRYFHREMITCH] : HERAPR R IR
), UL DMSO #f#, FCilpk 10 mmol/L HI#EAFR
20 pL 4r3%¢, —80 CHEGLRAF . (EHATEL 6.25 pL LA
5mL 0.1% BSA-PBS 2 B 45 -

(4) BAPEXS AR A SR B e ) B
PEXT R R : HERAFR BB A 5 5.52 mg, Bl 1 mL
DMSO ¥ifif, Feila 10 mmol/L FIEAF#, 10 L
Iy%E, —80 CREYARAF. MAHAILL 5 mL 0.1%
BSA-PBS Ze iR 3 nmol/L % . FFilltb&
V¥R GLP-W . GLP-1. GLP-2. GLP-5 1 GLP-10
H#ELL 0.1% BSA-PBS Sl B 22 200 pg/mL #%
Fl, GLP-5-1 L 0.1%BSA-PBS ZZB kI FiRE S
200+ 100. 50, 25. 12.5. 6.25 3.125. 1.562 5 pg/mL.
242 F RGN E

(1D %A (fluo) (SRERZD KR ¥ 20 pL
FRRAC A PR R Bl SH P X B ARV 40 uL N5
BN 40 uL 2GR YRR I 7 21 53 it
B, NG RE R, (£ 2 DI RE MR AR X
Flexstation 3 LTS, THE pre (SZIR4D), K
HRIK Ue) =340 nm, WHREHK Uen) =

440 nm, UK (Cutoff) =420 nm. L&
WREERHT 3 RALAI, ISR R R R G 5L
BN #E £ T RE B AR X Flexstation 3 %, iH/E0h
(SEBGH), Aex=340 nm, A, =440 nm, Cutoff=420
nm. EHUEHEREESONSG, T 37 CHE. %
B 1 hEHH, 722 Dy REBFFR X Flexstation 3 1524,
HHE 1 h (I, 1,=340 nm, 1.,=440 nm,
Cutoff=420 nm. 115 LKE TSV fluo PIME:
fluo (S£462H) =average [1 h (SEIR4H) —O0h (3£
e 1.

(2) fluo WA AIIHEK: K 20 uL 0.1%
BSA-PBS 22/ 40 uL N'EEZM RS 40 pL %
IR BRI 7S B o ArAR o, TN SEIR A
FREHT, 162 DhEEM bR Flexstation 3 - HE{T Pl
R HHE pre(HHIBZHD , Ay =340 nm, Aen =440 nm,
Cutoff=420 nm. #ET 12 EFLEM, IMANR IR
FRBEUE SLEIE 2 D RelAR X Flexstation3 124,
THE 0 h CHIEZD, Ay =340 nm, Ag,=440 nm,
Cutoff=420 nm. 324 f5 B AR BB ROm =5, 737 °C
EMHE | h 5, 72 D Relg#r{X Flexstation3
FEREG HHE 1T h GFIRZD, A =340 nm, A, =440
nm, Cutoff=420 nm. & & 5FHZAR) fluo ¥H:
fluo (XJHEZH) =average [1 h (KR4 —0h (5
M) 1o

(3) fluo (FEAD WIMEK: FF 20 L Rtk
E YRR E P VX B S R R 40 L 0.1%
BSA-PBS 22T 40 uL 5% 6 MR BEIUK YR EE 72
BT, AR RT, 152 DiRell
B Flexstation 3 _FHEAT FIEEL, 1HF pre( 4D,
Jex=340 nm, A, =440 nm, Cutoff=420 nm. ik
JEHAT 6 ALK, NSRRI S B TE
£ REEFFRY Flexstation 3 _Fi#, iHE0oh (&BH
2H), Aex=2340 nm, Aey=4401nm, Cutoff=420 nm.
ERUE FHER SN, T 37 CFE. & 1h
JEBUH, 7EZ ThEEEFH MY Flexstation 3 FiE%, i1HE
1h (FAA), 1,=340 nm, A, =440 nm, Cutoff=
420 nm. THHEEZTAHAN] fluo BME: fluo (A =
average [1h (ZFH4) —0h (ZFH4D 1.

@) T AR ENG ZEER ISR A
BRI HI R =1 —[fluo (523D —fluo (&
H2H) Vifluo FIRH) —fluo (ZFH4D) 1.

LA log (GLP-5-1 ¥REE) AlAstr, NBERIEHE
(M ARt 2R, HEAT [R5 73BT 15 H [
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A FEA T GLP-5-1 B EdMfilRE (1Cs0).
3 %R
3.1 GLP-5-1 B4k

JRE R FEA GLP (5.0 g) 4 DEAE Sepharose
Fast Flow 4371 LLZ&18E /KA1 0.1, 0.2+ 0.5+ 1.0 mol/L
NaCl e 85, WIS 9 5 M85 GLP-W
(432.5mg, 19% 8.65%). GLP-1 (1183 mg, 5%
2.37%) GLP-2 (412.8 mg, 1% 8.26%). GLP-5
(109.5 mg, 3% 2.19%) 1 GLP-10 (44.5 mg, 1%
2 0.89%); T AR BEM 45> GLP-5 (100 mg)
F22 Superdex 75 BERATHE— 20 4lifk,, i £k 140~170
min 5, SW4E. TR E TR GLP-5-1
(37.8 mg, 3% 37.8%) (K 1), KEByFREIZAM
GLP-5-1 R, B GLP-5-1 NZHERLIT
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1 GLP-5 £& Superdex 75 B B EE
Fig. 1 Profile of GLP-5 in Superdex 75 gel column

3.2 #AEMEXSFRENE

GLP-5-1 ()4l FZ FAH X 4 it &2k H HPGPC
AT E, 459 SR GLP-5-1 B HPGPC #E & &
B—Ig (& 2), £ GLP-5-1 A¥—ZHE. LA
AN F Il B & 22 2R AbRER, 2 Cirrus GPC
BAFHTINAT GLP-5-1 PR3 0 7N 3 7220
33 BPEERSR

KB SR K At S 2 AT 0 T, SRR
B GLP-5-1 EZERaIhiffhs. HERWE. W& i
FUHE, 4 R BRI =N 5.5 1 4.4 16.9 1 10.0
(E3),
3.4 BRAGIEMENE

pGibO R/ = MS CUNIIIN=E 1S SN NP NI RS JE TN

A GLP-5-1 |

A-ZHE GLP-5-1 B-% At
A-GLP-5-1 B-blank

2 GLP-5-1 # HPGCP [Elif
Fig.2 Profile of GLP-5-1 in HPGPC
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A-GLP-5-1 B-HPERAXN B 1-D-RZEW  2-L-H
3-D-BUHiAARE  4-D-KKE  S-D-HEENE  6-D-ANE  7-D-F-FLbE

1-D-rhamnose ~ 2-

A-GLP-5-1  B-mixed reference substances
L-fucose  3-D-arabinose  4-D-xylose  5-D-mannose  6-D-glucose
7-D-galactose

3 GLP-5-1 ZHRAM IS HEEIEE
Fig. 3 Gas chromatogram of GLP-5-1 for sugar

composition analysis

F BORIGAE R A NG 2 B0, N E R AR
T I SRS 2 BRIYIE, 1E =340 nm, len=
440 nm B, 5 6HE F RO A ER B R0, 1
iR I . BRI OB E R, R
VISR =i, SRERSEWRNE =
HFNEYELE 0.05~3.11 mU/mL i, 37 CHEE 1~2 h
W, BOGiEB R . K, M NEREHEE
1.56 mU/mL B, SG{E 5 R C Rt 5
W2 9 N FETE AN 1.56 mU/mL, ¥ & HA 1
ho A B A VAR N I R T 3R DR Y S B B
DA KA I AF I Ak A P05 N B 23 1 1A 40 ) 4
F, Atk & 9] CABHIE N B 3= 2R A7 A 24
WHVTE KRR, FE Aexy=2340 nm, Ayn=440 nm I,
BT FREAG G BIVE T, 26 2k [ 52 K A 5 il
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fEF RS CEAWIG . WA A R, A
IR AL S0 NG 2 VERHIHIE R . S gh iR
f78 GLP-W. GLP-1. GLP-2. GLP-5 1 GLP-10
f£ 200 pg/mL B BRI H B RIMFIEH, Hh
GLP-5 [Pifthdgesm, )y (83.68+£1.02) %,
BRI  HR AR 75 S £E 3 nmol/L IR B 231 A1
2 (& 4-A). GLP-5 2 Superdex 75 B/ 4lAL 5
¥)—Z W GLP-5-1 /£ i &IKFE 1.56~200 pg/mL
HEATE R AN ZE TR, 455 200 pg/mL FE R
i ~(92.034+5.05)%, ICsp A (87.4+6.8) ug/mL
(K 4-B).
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Fig. 4
Trichosanthis Pericarpium (A) and GLP-5-1 (B)
4 g

JIEE R R S R B UK IR BE DT E3EWR, MR R
SCERIRIE, BIEW AT RE B ARMEBCR BN L
FEFEAURAR N 21 B 22 o U0, i A
T IRERIZ R E BRI AR
FELZE T W 0T I Ry S R /N 7 oy AT T &R
43 () UPLC/ESI-QTOF-MS 34T, L% T 19 Nk
gy, FERAWMMEECRI/ NG T, BEEER. ZH
MR TEEA. ZIKAMEREREY, HARNEE TR

Renin inhibitions of polysaccharides from

FOGENE . BT R VR SR T R ), Ak
B0 FF AR B S B v AT oy s aligh, ik
HE ] 5 24 S b it [WS-11417 (ZD-1417)-2002-2008]
JRZE R R 0 ) AR AT i 4, IR TS PR R
BRI IR DU =, MR R 4y 594521 1 Fh
BARGE R MEIEH Y — 28 GLP-5-1, FHX)
ST IRERN 3722, EEMBBTRAANE . H RN, A
PEAI AU R, 4 P 2L 5.5 ¢
4.4 6.9 :10.0, HEZHIMHNEE 1Cso J(87.4£6.8)
pg/mLo AHFIT 45 R4 N e 5 ol Be AP E B
PUE 2 AF FH RRAE S 23 0 & 2 B8 g3, 00 L
Joa N I B AR AR A [ s m] 401 30 ik o8 A
AAITRE Co o P, 0 — 235 o) B T8 B 3 S VA ek
OO VR TT RN i U S0 77 TR T AL, DR SIS 2
J T3z v 5 VT 7 O LB 075 1) A 24 0 o S
BT ER LA o
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