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Abstract

Ultrasound-assisted water extraction and alcohol precipitation method was used to extract the
polysaccharide from Elsholtzia rugulosa Hemsl. (YBZc), the extraction rate is 5.63%. The uronic
acid content was determined by the sulfuric acid-carbazole method to be 32.2%, and the protein
content measured by the Kjeldahl method was 2.98%. The results of gas chromatography showed
that the monosaccharide composition of YBZc was Rha, Ara, Man, Glc, Gal, and the relative molar
ratio was 1.000:0.793:0.440:0.557:0.994. When the concentration reached 3.2 mg/mL, the maxi-
mum clearance rate of YBZc to -OH and DPPH: was 50.14% and 97.37%, respectively, and there
was a dose-effect relationship in a certain range; when the concentration reached 1 mg/mL, YBZc
had the best inhibitory effect on a-glucosidase, which was 90.28%, and there is a dose-effect rela-
tionship within a certain range. It indicates that YBZc has certain activities of clearing :OH and
DPPH: and hypoglycemic effects. YBZc can attenuate STS-mediated hippocampal neuronal damage
in rats and has protective effects on hippocampal neurons.
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SR FH e 7B A B /K R BEDTE N B B2 F i R 4R B B A 2 58 (YBZe), HEFEREIRINERN5.63%,
R - IR RSB N32.2%, IIREEENEEARSEN2.98%. SHEIEIERRH
YBZcHI B B4 R NRha. Ara. Man. Glc. Gal, AXEE/RH41.000:0.793:0.440:0.557:0.994. YBZc
FIE M SC IO R BA, 7EWR 1A %3.2 mg/mLAY, YBZcX}-OH. DPPH-H)IE R & A4 51550.14%- 97.37%,
HE—ENEEANEERESXR; EREZRT1.0 mg/mLE, YBZcX a-HiEBEEEMENERE, X
90.28%, HE—EMEEANFEERMKR . RPYBZcEH —E MR- OHADPPH- {35 M DL A M I 2%
B, YBZCREBFESTSM A RED ML oG, RS MEamnfAyER.
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1. 5|8

B ! F(Elsholtzia rugulosa Hemsl) & BIEEIEHEBHEY), XA T BHEZRE . AM9EFEE],
N FEAAEREEY, TR X R L R, B4 v R L VU IS, fE Rt
FE2]. FEHEE, 18y, RARIEER. HEWRREMB]. ALY, ¥R 7K.
RS, AIERBHIE. WIE. FIEEE[4] (5] [6]. HATA B B 2 5 AL W08 1 r Ak 7T ko
U

K RIS AR 2 B AR AR O 2 S AT TIE (7], AR SO B 2R SR BT AR
VNS PEAT VIR, NI 2L 245 F SR T R i T R Bt — 2 148 .

2. RIS
2.1. HRLSRH

AR ESLIGH RN E R 25 8 W B B F (Elsholtzia rugulosa Hems )W T 5 I A o A VA 78 BT FH B9 T4
F 7T 2016 42K B = F A SR RN, Srh RGP A dr ST RN R B 2 % .

SLEGENYI N SD KR E18 22 Bl . S50 2 BRUW B AL 4@ R SL i s M H AR F IR A F], YFAliE S : SCXK
(3%) 2016-0011.

D-FEREIR, AbnUF/RIAEYI AR5 B RWE. MIEINE. TR, AEhE. BThornE. 3Lk
sigma A7 ; KR To/KBREREN BRI BN 1,1- 2K FE-2- = AR ik(1,1-Diphenyl-2-picrylhydrazyl radical
2,2-Diphenyl-1-(2,4,6-trinitrophenyl) hydrazyl, DPPH). Jo/KK/y . — H 3 SEHR( 1 4k) E 255 177 fs 1E T BE

DOI: 10.12677/pi.2019.83016 126 2T


https://doi.org/10.12677/pi.2019.83016
http://creativecommons.org/licenses/by/4.0/

T g

R =SB a) b T 7= o 4-fF 2k 2R JE-D- LR % £ (p-Nitrophenyl-B-D-Galactopyranoside,
PNPG). X i 3£ A1)« B[ Jb | o781 2 M EF (26 100 U/mg)~ Dextran FrifE S (2375 5000+ 10,000+ 20,000
40,000, 70,000, 100,000, 500,000) bt ARG A PR A 7 7= ft; WST-1 2 345 A2 248 A 25 P4 Ao il 5]
& LDH FLER i Sl 4n i 2 A A & 28 = RAEVEAR AR A A .

2.2. (UB/E5FE

KDY-9820 4 R 2 B AL, AL FFAL; KQ-500DE AU K iad i ve oy, Bl i s 8 A R A
7]y UV-Jasco53 BUE A6t E 1. GC-2014 TUBME SAHOIEAL, HA B, &30 ik (RI2041
WEPT LA #%) 4% [F KNAUER; Benchmark plus B§FR1X, SEEHRAF .

2.3. SRR

2.3.1. FEFHEZHE(YBZe) R
57 R B — 95% L T 0] Y7 — i Fig B B P — 348 7 e A B /K SRV R R 8
|
B [0 T 2 B <3.5 A TR 95% L BRI

2.3.2. YBZc IR HT %
K P A B /K SR BE A6 B B F 2 BT IR AN, #% A () iFE 2 BERIR9]:
M g 00

< M BEHEEUR / % =
B R RRIR % =

(1)
2.3.3. YBZc RYIB LM B E

it B LA 2 ARG AT A0 A B 5 -

BRlR — RSN . TEIRBRERAIMER R, BEBSER 2 /KM A -COOH MRS AT A= M SRl , At 4k 4k
MR A N, A R AT A A [ 10]

FEMIRFI S RL: FEMAR T 508 S W R W SRR 50 ) S B A o £ T g [ 1]

KWy - TRER I : (EBRERAFCE MR R, TUBRME SN /S BB 5 LB e AT D1 U 28 i 8% 4t 0 it A 2
SRS 5 5 R R A S i A ]

il - BALAIT SR SRR B - AL BT R R R B €107

ZREY e AP RS &I 1 mL WA 1 mg/mL [REF 2R 2 BA T, o — 32K in 1 mL
WBRER AT INFRER KA, AR SR AT SRR B[ 1]

2.3.4. BEE-HRMSENE YBZe BEREM S ENSHA ST

SR T 7V S A S T s v B 2, 310 VA 5 R 101 B B 1 mg/mL FET TR 22 BVA R 1 mL,
BHAT B3R R, AR R

YBZc [{SAHEE(GC) /M : 4% 3CHR A 7 VR0 &bl B AN YBZe BEAT /KR i8R ZBEfK[12], =
JEHEAT GC 407

Z1F: Rtx-225 B30 m x 0.32 mm x 0.25 um); F2FTHESE: 100°C—200°C, JHEHEE N 5C
fmin; A AR LHEN 48 emyss HEFETTI: U AUREEN 1001 KEIUES: FID.

235 PR ERENETOFHZEGERRSE
ARSI GB5009.5-2010 H gL K E ZiEXT YBZe & A B & &b A7 I 5E .
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2.3.6. YBZc KX} 43 F BB E

YBZc 15 RO AR (3% (HPLC) A

VARV AR 43— 5 2 (1 7 SR B BC AR 2 mg/ml (ORI, 732 1gMp-RT IR IE#IZR . ¥ YBZc il Ak
2 mg/ml HIEIAT, BEATHIFEME, ANLMESRE, LU YBZe HIA XS4 T i & .

%1% : OHpak SB-805HQ series Bt/K (2> T8 <4 x 106, 8 x 300 mm); K3k, 38°C; Hizh4H, 0.1 mol/L
NaNO;; Jii#, 0.8 mL/min; #EFEE, 20 pL.

2.3.7. YBZc 5B B HHE EMN E

1) YBZc {E%-OH H HEEF K E
Y552 SCERIEAT IR PRI [ 13], THE-OH &R R A R (2):

g 1% = 2 x100 @)
KA 4,08 S10nm KeMAFIRIERE; 4, AZ AL .
2) YBZc &R DPPH- 5 B 55 A3l 2
1552 ORI TIEPE M SE[13], 15 DPPH-E B3R 2 20 (3):

1-(4,- 4
?E‘I%b%/%=—(;l ’)xloo 3)

X A NPT IIOCRE s 4, N IO 4, IRINEER) DPPH W RO L -

2.3.8. - BB EEGEHT YBZe (RSMNEMPEE TR

225 ORREAT IR E [ 14], o~ H G0 BETH BR R R A i (4):

Ay 9 405 nm NIGERIEOEEEAE, Ay JIRE S AR EIBOC AR, Ao WA A b 0 RE I PR3 77RO P
flo BT-REHEAE I FRPERS I,

TR ) % = 2)xloo “4)

Ay — (A4 x4

4,
2.3.9. FEFZHEX STS M EHNHLTIRGRIFIER

1) ARESWHETHERREFR &S HAE

F 8 22 Sk b 7 i R AL RURACHE A2 T 15], SEIRRENLY N 4 4. IERXTIRAL. STS A4 |
YBZc A YBZc FALFEAL . XFERAAINHARALEE; BRI IILIREAN 03 umol/L K EFHHE &R
(staurosporine, STS), {EfFANMIFBIGFEE N 50%, ST STS /- FHE eG4 YBZe HIIAAE
W Y B A 2 BV YBZe TRARFRLLINN 0.3 pmol/L [¥) STS RIS [ FE i B B2 740 2 BHVA W - 24 h
JEAE A WST-1 7551 LDH A il 44 fa A7 7% 28 A 40 B B 2 o

2) 4B FE AR

MRS WST-1 JE853%F 37°CF 2 h, 450 nm PN e HIOEEE . 4424 3(6) T 40K «

s — A

A B 100 (5)
o IR G AE

3) LDH 40 3 il
B MG I T 96 FLIR, BEATACFESS, WREL i 20 uL 3EA0 20 uL LDH #3000 TAE® . 185, =ik
25°C)BEYEIE A 30 min, SRJGTE 490 nm AL E RO . 1% 20(6) T A i i
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SERGEH N B E
AN = =" x100 6
A = it e ©
4) Gikatr
SEGHE F x + SE %ok, N GraphPad Prism7.00 #C3EAT 071 t K656, DL P < 0.05 NZERE S
k=38

3. ZERE5 0
3.1. FEFHESIEYBZ)RIURELMR

ERNREE 1:30 g/mL, $REUEEE 70°C, $2EUN 8] 2 h, A ThE 300 W &4£ T, YBZc #2EUE N 5.63%.
YBZc NEFEER KR, GIETK, NETHVER. X YBZe @VEfill, 458 aE 1 frox.

Table 1. The qualitative test results of YBZc
F 1. FEFHESEERESER

) bE L gt
L-KI ToHE o NEBIER
Fehling i LFAREN/ 67 B IR IR
TR - e ) LA R
TN e Y AN A

3.2. YBZc hERBINSENERSERIES T
g - MR YBZe R HE RS EHATIE[10], HIVENERE R bRy m 2R an i 1.

012 -
0.1 -

2 0.08
i 0.06
£oos
0.02 -

0 : : ; : ; :

0 0.2 0.4 0.6 0.8 1 1.2

WERBRIRE (pg/mL)

y=0.072x+0.038
R?=0.9978

Figure 1. Standard curve of uronic acid content

E 1. HEERRESEMNREL%
eI y = 0.072x + 0.038, R® = 0.9978. K8 L1402 B ROE AR N, #5813 YBZc
HHORERE IR B8N 32.2%, K] YBZe A H BEIERR .
YBZc #AT GC HAEH R HT[12], ShaeabEibis, 45 R ER YBZe FIHPE4 5N Rha. Ara. Man,

Gle. Gal, HFXHEE/REE Y 1.000:0.793:0.440:0.557:0.994, . Rha (5 Eo i E, Man SHIRAK, YBZe 25
B FEREIR O TR MR 22 0

3.3. YBZc I EBREENE
IR E ZUENAS L IC TR IR 1) YBZe W, HAEEN 2.98%, Al IHIEYH & AU SME AR .
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3.4. YBZc 91X} 43 FRENE
LR LR T EANEREYI[16], FrLART YBZe 70 F BTG BT E . KA HPLC ARy ih
LR YBZe KI5y T8 2), 15 B M RObRE FH 2R, 2RI FEN y = —0.7956x + 14.654, R* =0.9935.

6
y =-0.7956x+14.654

5 R%?=0.9935
4

12 12.5 13 13.5 X 14
HY IR 8] /min

Figure 2. Calibration curve for molar mass of YBZc

& 2. YBZc B9 F=irErIZE
YBZc HIt E AR BE 8] A 13.67 min, RN _LiRZRYETRE, 115154 T8N 5901.84 u.
3.5. YBZc B BEHREFEMNE

3.5.1. YBZc #5h5BR-OH B E
FETERR-OH & Z N YBZe, PABUINMLER(Vitamin C,Ve) AFIPEXT IR, BEARICREII[13], 45 5% amE 3.

100+

80+ -= YBZc

-+ \/C
604

40-

THERE/%

20+

0 T T T
0 1 2 3 4

Z BRI (mg/ml)

Figure 3. Scavenging effect of YBZc and Vc on *OH
& 3. YBZc B Ve 33-OH HIERAER

YBZc *t-OH iR 1E A — €A R R S EFHZBAEWIRE N 0.1 mg/mL K, HXF-OH )
TBEBREN 8.7%; MBI TR ZHE MR EE L 3] 3.2 mg/mL I, HXFH-OH MITEFRRIL 50.14%, FlERAE
HH 7 7 2 Bl iR B 4 B RIS BR-OH 1S M .

3.5.2. BT ZHEKSNERR DPPH BHERIEM
W5 AN [ 5 22 Bl DPPH- (& BV T, BA Ve NPRMEXTIE, BEARACRIII13], 45 R ILIE 4.
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Figure 4. Scavenging effect of YBZc and Vc on DPPH«
B 4. YBZc B Vc X DPPH-HIERRER

'l

- VC

THERR/%

YBZc %F DPPH-5 B VE FIAEAE — & (77 8 008 &R s 407 M 2 A 0K 55 0.1 mg/mL B, JL % DPPH-
PIHEFRR AN 65.22%; 4B 7 2 MR R EIA 3] 3.2 mg/mL I, X DPPH-FITERRFIX 97.37%, 5
Ve iEMRFAM Y, FUEE T2 0B BIFRER DPPH-INEYE. 1128 B A HEIE /N TEH2a %
M N JE SRR NI R E BB AR AR A — E K

3.6. FFEB-F &SRR EY
TUTE AN P 22 B0 o980 67 W BB A0 3, AR R B IR, AR GEEAT A 140 A 5

110+
-—-YBZc
1004« Y
X "
v 901 5 $ S
i;—% ¥ : e ]
£ 804
704
60 L) T 1
0.0 0.5 1.0 1.5
% WP (mg/ml)

Figure 5. The inhibition rate of Alpha-glucosidase by the acarbose and YBZc
E 5. FEFZEEM-TRES o AR EEER I R
SRR P F B 2 R 2 N o 0 WP Y B AR s B VR SN, S H B2 T
w, FEWRPEIEE] 1 mg/mL I, WX o6 A HEE R0 HI ROR e, 85 90.28%. RUIBFE TR Z A —
SE IR MAEAE T, HLBOR BT .
3.7. FFEFLEERT STS fr SHME TIRGEIRIER
3.7.1. YBZc WF. R D#HE T AMISEEH RN
EXFHAIATE, STS AL 3L S S AP 2o M AR RO T B0 0.174 (P < 0.001), R A &
SEREN . ANERIE YBZe + STS THACH 4 3958 R 0 55 i+ STS AP < 0.001), HIBFHEE YBZc #
JETt It ANFERREER) YBZe 5 IE W A B A U B35 172 7 (5K 2). U] YBZce BEIRES STS /3K
FLE I S Te A .
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Table 2. The cell viability of each group with the treatment of different YBZc (n = 6)

2. NEHRER YBZc X & AMAEEERNFM(n = 6)

251 AfH I IG T A (%)
Control 0.265 £ 0.0082 100.00
STS HEZZH 0.174 £ 0.0049™ 65.50
0.001 mg/mL YBZc + STS kb FiZH 0.204 =+ 0.0065" 76.82
0.01 mg/mL YBZc + STS Fil4b 341 0.219 + 0.0079" 82.84
0.1 mg/mL YBZc + STS sk F 40 0.231 + 0.0046" 86.94
1 mg/mL YBZc + STS Tk 0.249 + 0.0084" 93.93
0.001 mg/L YBZc AbFR4] 0.246 + 0.0202 92.58
0.01 mg/mL YBZc 4b#4 0.232 + 0.0233 87.30
0.1 mg/mL YBZc AbBE4] 0.265 +0.0190 99.85
1 mg/mL YBZc AbFE4H 0.229 £0.0167 86.20

(F: "EXIRAL, 5 STS MMM A, ##87P<0.01, 2P <0.001).

3.7.2. YBZc 3f STS T SRIFL RIS DML T LDH BRiSEAF M
STS 70 21 f) 4 i 2 P 451405 P2 B 2K TR BB 4P < 0.001); ANS[ERJE Y YBZe + STS Tl Ab F 40 1) 4f
2B PR AR B AT STS AP < 0.01). Z5HE M, YBZc feks9 STS M FHIA BIE DL &

TeiR (K 3).

Table 3. Comparison of the degree of cell toxicity damage of each group analyzed by LDH release rate (n = 6)
= 3. % LDH B ERK MBS HRGREELRMN =—6)

H AfE SR FF IR R (%)
Control 0.019 £0.0013 100.00
STS HAYH 0.044 £0.0015™" 235.77
0.001 mg/mL YBZc + STS ikt F 40 0.032 £ 0.0008™ 172.25
0.01 mg/mL YBZc + STS FiAbHIL] 0.034 =+ 0.0008" 183.33
0.1 mg/mL YBZc + STS FisbHE4H 0.034 +0.0013" 181.08
1 mg/mL YBZc + STS Tkt 4 0.032 + 0.0022" 170.54
0.001 mg/L YBZc AbFE4 0.022 £ 0.0005 118.74
0.01 mg/mL YBZc AbFH4H 0.022 £ 0.0006 119.01
0.1 mg/mL YBZc #bFE4L 0.022 £ 0.0005 119.28
1 mg/mL YBZc AbFE4] 0.026 + 0.0004 140.23

(F: "EXIRAL, 5 STS MAA A #8"P<0.01, 8™ P <0.001),

4. &g

SR FH 8 75 5 B Bh K SR R0 Y B2 i R 3R HUET B R 2 W8 (Y BZe), BF 7 2 MR IR 5.63%,
PEREER 5 8N 32.2%, BR RS EN 2.98% . SAHEIE /3 M4 % 8 YBZc I b 41 A Rha. Ara. Man.
Gle. Gal, HIXHEEZREE N 1.000:0.793:0.440:0.557:0.994. YBZc HINGTESLIG R, EREER 3.2 mg/mL
i, YBZc %t-OH. DPPH-FIiE R LK 5 K 0M 50.14%. 97.37%, HAE—EHEENAERENER; ik
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JEIXF] 1.0 mg/mL I, YBZc X o~ %1 BEH AN XOCR 5efE, 9 90.28%, HAE—E VG H N AFE B BCR
Ao KW YBZc B —EMERR-OH F1 DPPH- 75 P LA BE UBE AR . YBZe REIES STS A3 1L Bifs
Lhpp e oA, FAT R R A g A R A 1

TEFH ZMAEYEE, ZHAYITROIERME ., RS TR, B0 20 EE B rEkE
B, PRI ROR S 2R B, W T, B A &R 25t R AR L T k3E, A AT
X B D TR LI R SR . ARSLIXT B BT 2 W AT YR A, W T 2T I A R 2
JEEETAE, OIREIEF 2o At —g 50 LR NG bR B B TR E . AR 7 AL
HIRAR FC A, A0 =500 2 gk ST I 8 7 T (ORI 78 TAE

E&WE

rp R R K 2 — K — IR AR 0 H (YLDX01013);  Hp g R K22 i 70 28 B BRI H %
(182113).
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