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W E. AR ZRMAIH E M (anthocyanin extract of Lycium ruthenicum Murr. | AEL) 3t /&
MR KoM % 7 X (acute gouty arthritis, AGA) K R e91EA | # 60 R Ak SD X &, ALY A E7 5T &
20 AR AL R ME T IR 4L AEL 3% 7 & 41(238. 0 mg/kg) A= AEL 147 Z41(59. 5 mg/kg) , B40 12
o234k o R, F—2sh i F 2 B, 5 3R 4 S, KA 50 mg/mL # & &k
B2 4% ( microcrystalline sodium urate, MSU) 0. 2 mL 43 K R AR & ¥ 5 5 KR SR R £ £
A IR AEL 55 AGA K B A VI IKFe AT 09 &R, iAW e SRR ES5 A, KA
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s Z Mo vE AR RSO S BT R 2SS
WPERL o3, & B & AL H R O 2 5o 1Y
P, AR R R TR E Y T, B
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IEARR AETT R BTRIE 2 ) 2 K, O HA
WF5E 38 5 H 3 b i 4L R B A B IR R AE
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KIRTH) 5 SR A J2 DR Tt 40 1l 79, 3 7 S I (1)
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R B XU O 1 58 A TR R 4 % 1 0 e o7
R B AR R M RE Y o3 M PR A AC AE 7 R 2
B ¥y ( anthocyanin extract of Lycium ruthenicum,
AEL) X AR B BR 5G9 b i L B AT 20 2 (i R
PR 7K V-5 48 B 1 52 ), AT 58 R PR TR 7 T 3F- 44
AEL X B2 PR KU DG 8 B9 /R T, LU Oy PR
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UES: SYXK () 2016 -0009 , b 5% 4 5 F 42 52 56
SIEARABR A FHRAE, SR S5 A F K L5 3
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1.2 SEEEMSIKF
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b E R 2= BE VG b 5 IR A Y 5 T 2 b vfE AL 5

B e S8 2 M 0 R R R AAL ( Lycium ruthenicum
Murr. ) RS2 ROKANGE R, 75 3R 250 A FR
TAE A AR K T A6 R 24 M B0 A R ]
PRIGAS IR 2 (C012-2) , e 5t A 4y TR 0T 5%
JIT o TR R PR A R I et 43 B 2. 5% SRR R B )L
KB W5 e 8T 25 VA A B b 5 LESINURAD,
AV ARARATF,
1.3 UE5EF

Multiskan FC Y543, 3¢ [ 8 2K € /R BH
AR PV =200 B2 BEZSFRIN A, B #R 28 BR
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K, /B AR e B B 2 A3 A R |l CTXNW -
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i WL SR LA FRA BT s BM -40 BI4lK L,
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1.4 ERWIEESEERNGE

FREL10 kg B M AL T LM 0k wE, i 60 H
BT AREL T, N 150 L 2588 17K A R L
30 min, H A LIE 500 W, $2HE AR I SR BOR , 7
150 L ATk, ER LRGSR, AKX
JKEEW 2 280 L,20 000 r/min 50> 5 min, Y FIE
W, FIEWLL100 L/h 9 58 A KL g AL (B i
FERLKS . 1001, B i 5 AB -8, Bl . 35 kg) ,
100 L B FoKPEMLS , 77 300 LARF R 50%
() CBEVE MG, WO HE VeG4 43, 7€ 45 C . - 0.07 MPa
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(238 mg/kg) Al AEL iG] & 41 (59. 5 mg/kg) , F:4H
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AR HAEAT BRI TS 5T 50 mg/mL MSU JRZ K
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I 1.5 49 9 57 At O B 4 HROR () ik a4 5
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RERBRSCT pAR TR LK (1)

BROCTT b iR B = 1 A8 BROC T 25K -
ERIATEOCTT A, (1)
1.7 2MBEREXTRABRSSHEN

WEEIFIC SR 1. 6 17 A4 ALK BRSSO AE 25
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o531 AT , 52T O A S il e 1 452
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1 FDA 75 2015 4ttt S e End S AL il e
RIS R PR BRIALAE ™ ) AEMRE R 3 d
HELEHEE RN 40 mg/kg, B TR R
WHEB I, £ 4R R a0 50 2. 5% AR R AT
kL, 2050 2 h 3 h EB#ERIKCR I,3 500 v/min 2.0
10 min BRIV , Fe BRG0G0 5 120 K B/ PR R
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1.9 #iEAE

BBV BE £ i iEZE (v £5) R, DL SPSS
16. 0 AT BAR G50 T, R A ¢ K 5 Btk A7 2 )
U, A SRR R AR S G EE A T i B PR

2 GRS
2.1 ERMEES IR K BT Ak
A

AEL 2 JBJG , % AGA FERIA LB 15 i ik
JERREIR L 1, 1 T, S IEH X IR 8,
R BRZH R OCTT 25 AR B3 i (P <0.01) , &M
REARYHE ST BT, SRR BE A e, BOK AN AR %
B B R AR S 6,24 h BUBRCTT IRk (P < 0. 01,
P <0.05) ; AEL =57 2 g P S 0 52 1 6 h J5 A B
KA (P <0.05) , X I8 4% 3 A 24 h 5 BROCTS b
FRSCRASNH I ; AEL IR S X8RS 6 h.24 h AYER
P S RTES AN

KELAGA BRI 5B 4 h J5 R BB G JF
IR 6 ~ 8 h kB m b, — MR FT4EHF 2 24 h, A
o kM AEL #H 4 5, KRR, S5
S b i B S e, BROC T KRS b ik, W S 4 JF]
JEYEIN T 48 h AN E B ] A, W 2, MR 2 AT
A, 5 IE R IR 3, B 6 ~ 48 h, BT X) IR
R BB HR 2L P ik (P <0.01) o BRAKALBETE
6.24 48 h YEROCTT ib ik 3 W I8 TR A (P <
0.01 . P<0.05.P<0.05) ; AEL /& A% &% hE &
EWE KRR ER 6 h,24 h BRIk (P <
0.01 P <0.05), &A= J548 h 1517 i Bk BE AT Ja /)N
FEE I (B v g e o3 =

W5 R, AEL RB2 & 29852 MSU 57 1 K B
BRIEA kK, - 55 AR TR] AN L HE

R BAUACIE T RELICYHE E 2 X MSU W55 AGA R BUBRIC Y i ik B2 52 11

Tab.1 Effect of AEL gavage for 2 weeks on ankle joint swelling in rats with AGA induced by MSU
13 Flit/ BROCTT AR/ mL BROCTT Ik 2

(mg-kg™") T A i RS 6 h WG 24 h TS 6 h WG 24 h
NaGeoyicE:| - 2.29 0. 19 2.22 +£0.22 2.27 £0.23 -0.08 +0. 08 -0.02 £0. 09
R X5t HE 20 - 2.22 £0.05 2.66 +0. 10 2.47 0. 13 0.44 £0. 1244 0.26 £0. 1444
FE: %6 R 2 1 2.36 £0. 17 2.51 0. 06 2.37 £0. 13 0.14 £0.13 ™ 0.01 0. 15"
AEL 4 238 2.41 £0.15 2.61 0. 16 2.57 +0. 18 0.22 0. 14" 0.16 +0. 14
AEL AR 4 59.5 2.31+0.20 2.67 £0.26 2.58 +0.28 0.37 £0.25 0.27 £0.27

AA FIRFIEH X R WA I B 25 5 (P <0.01) 5+ FoR GHEAIXS A IWECA W% 25 (P <0.05) , #+ FRKon HHE AN R LBCA B

WFHER(P<0.01),
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Tab.2 Effect of AEL gavage for 4 weeks on ankle joint swelling in rats with AGA induced by MSU
a5 it/ BROCT AR/ mL BROCTTT i e i
(mg-kg™") TERLHT WEE6h  WEME24h WAU548h RIS 6h WEE 24 h MBS 48 h
TEH N R ZH - 2.45+0.27 2.40+0.24 2.45+0.24 2.510.25 -0.05+0.13  0.00 +0.09 0.06 =0. 10
AL X HE2H - 2.65+0.11 3.58x0.13  3.85x0.11 3.52x0.11 0.93+0.16** 1.20+0.16%* 0.86 =0. 16*
F P % B 20 1 2.56+0.31 3.07+0.46 3.47+0.38 3.03+0.46 0.51+0.17™ 0.91£0.21* 0.47 +0.34"
AEL &7l A 238 2.77+0.45 3.400.37 3.45+0.27 3.29+0.43 0.49+0.27" 0.68+0.43"  0.52=0.41
AEL G it 41 59.5 2.55+0.24  3.24£0.22 3.33£0.40 3.13x0.57 0.69+0.18* 0.78+0.23"  0.58 £0.41

AA FR HIEEXHRH WEA M 257 (P <0.01) 5 = FoR GHRAIN A B WEF 25 (P <0.05), = FRKx - 5HA A LLEA B

BEES(P<0.01),

2.2 ERWMRBEFSEERNYHKBRSSNIME

AELVEH 2 X RBRAESMZmILE 1, 51
WX R g, AR HR 20 K BRA e JR s il 345 s
N B T, B S E A ATE S, S
RUNTREZ 4, AEL #EH 2 )5, AEL & 57 5 R 2%
fif IR 6 h 5 K BBAT A (P <0.05) , AEL L] 2
Xt K BB A T2 SRR AN B3, BOK AL AR e B 2
UCEERL 6 24 h JE KRBT (P <0.01),

AEL #EH 4 JFDX R EUL B WK 2, S5
AU R Le# , AEL E S 4 J )5, AEL & IR a8
AE D B G E AR 6 h J5 KRBT (P <0.05),
AEL & i RERFSL 185 24 h 5 KR BEAT P &
(P<0.05),

C 1 IEH X AR

4 —
0 BRI RRZH
R R
3 AA B ARLE 4

N

. AEL{G A
AA

<k

pgove

6h 24 h
203
AA FORSIEW N IR WA B EET (P <0.01); + RS
PRI B2 AT B 25 57 (P <0.05) , #% Fom SR IR 2
AW R E 2R (P<0.01),
BT SRR T REIBIHE 1 2 JX) MSU %51
AGA RELBAT LA 1Y 50
Fig. 1 Effect of AEL gavage for 2 weeks on claudication
gait in rats with AGA induced by MSU
2.3 ERRMICEE RREWIN KR IMiERERS M0
AEL #EH 5 JA X I B PR R 7K S 84 52 1) L
3, G IE R R R A R U B 2 K R o
OPR2. 5% FRIRE RS 2 b3 h L 3E IR W %

COIERA A4l W AELEFE4

4r o BRI IEZH o AELGH 4
X IR A
AA

AA AA

6h 24 h 48 h
215
AA FTRFIEH X IR A R R 25 (P <0.01) 5+ RRE
RN IR LH R B E 2 5 (P < 0.05) , xR S5 BRN I 2
HBA R 225 (P <0.01)
K2 RARMICET RAEMAHEE 4 X MSU 5 /Y
AGA K BUBAT A A 52 )
Fig.2 Effect of AEL gavage for 4 weeks on claudication
gait in rats with AGA induced by MSU

FHE(P <0.01) , 155 R i) £ s Ty 5 5 4 0 %) 4 L
B, AEL AR 2 34 68 B S 9 ) i v DR R T
(P <0.05),H 3 hJ5 AEL % G5 & 2 K Bl i xR
iR 7K I T A X B, AEL i G5 41 9

K3 RMACIET RELHWIREE 5 TR R UL PRI A
Tab.3 Effect of AEL gavage for 5 weeks on levels of

serum uric acid in rats

iR c( I RIR) / (wmol - L=1)
20 51
(mg-kg™") WA 2 h(Hi—it) W3 (5 —H)
1 R L - 151.19 £20.65  173.18 +23.79
AR X R 2] - 268.27 £56. 162 342.84 +61. 0024

FHAEXT B 40

AEL sl &4 238

191.72 £28. 10" 249.32 £43.34"
192.18 £38.62" 262.6 +41.78 "

AELGHIH4  59.5  201.37 £25.51 " 260.96 £37.35 "

AN FREIEFBAMBEAWRBEZEF (P <0.01); *+ FIR
SRR R L B ESR (P <0.05)
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Effect of Anthocyanin Extract of Lycium ruthenicum Murr. on Rats

with Acute Gouty Arthritis
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Abstract: To investigate the prevention effect of anthocyanin extract of Lycium ruthenicum Murr. ( AEL)

on rats with acute gouty arthritis ( AGA), 60 male SD rats were randomly divided into 5 groups,

including normal control group, model control group, positive control group, AEL high dose group
(238.0 mg/kg) and AEL low dose group (59.5 mg/kg). There were 12 rats in each group. Animals in
each group were divided into 2 batches with 6 rats in each batch. After gavage for 2 weeks in the first

batch of animals and 4 weeks in the second batch of animals, the rat model of AGA induced by injecting

0.2 mL of 50 mg/mL microcrystalline sodium urate into the right ankle of rats, and the effect of AEL on

ankle joint swelling and claudication gait of AGA rats were evaluated. After continued gavage for 5

weeks, hyperuricemia model was induced by feeding 2. 5% potassium oxazinate. The serum uric acid
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level of rats was measured after modeling at 2 h and 3 h. It was found that compared with the model
control group, high dose of AEL after gavage for 2 weeks could significantly alleviate the ankle joint
swelling and improve the claudication gait of rats at 6 h after modeling. After gavage for 4 weeks, both
high and low doses of AEL could significantly alleviate the ankle joint swelling at 6 h and 24 h and
improve the claudication gait of rats at 6 h after modeling, and high doses of AEL could also significantly
improve the claudication gait at 24 h after modeling. After 5 weeks of gavage, both high and low doses of
AEL could significantly inhibit the increment of serum uric acid induced by potassium oxazinate. The
results showed that AEL could significantly improve AGA in rats through anti-inflammatory effect and

reducing uric acid.

Keywords: anthocyanin extract of Lycium ruthenicum Murr. ; acute gouty arthritis; ankle joint swelling;

claudication gait; serum uric acid
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(#5104 )
To obtain a novel antimicrobial peptide, the sequence length, charge numbers and amino acid
composition of this antimicrobial peptides were determined and optimized based on the existing database
of antimicrobial peptides. According to the bioinformatics prediction, analysis tools and rational de novo
design, the novel antimicrobial peptide YHX -1 was designed with the sequence of GKLLSKLLKKLLK.
The antibacterial activity of YHX -1 against gram-positive and gram-negative bacteria was evaluated by
agar diffusion method, minimum inhibitory concentration ( MIC ), minimum bactericidal concentration
and bactericidal kinetic curves. lis stability in salt ion, plasma and slightly acidic environment,
secondary structure, hemolytic activity and cytotoxicity were also determined. The results showed that
YHX -1 showed good antibacterial activity against six kinds of pathogenic bacteria with 4 pwg/mL of MIC
against Listeria monocytogenes and Salmonella typhimurium, and it could cause a mortality rate of more
than 99.99% of Listeria monocytogenes within 2 h. YHX -1 showed a certain sensitivity for salt ions (200
mmol/L Na* or 2 mmol/L Ca’*) and 10% - 25% plasma which the MIC increased by 2 to 8 times.
Furthermore,, the MIC of YHX -1 was not significantly affected by slightly acidic environment (pH 5.4 —
7.4). The results of circular dichroism spectrum showed a typical o-helix structure of YHX - 1.
Hemolytic activity and cytotoxicity test showed that YHX -1 had good cell selectivity. The newly designed
antibacterial peptide YHX -1 was efficient broad-spectrum bactericidal, highly bactericidal efficient and
safe which could be used as a new antibacterial agent for food preservation. The de novo design strategy

could also provide a reference for designing antimicrobial peptides.

Keywords: antimicrobial peptide; de novo design; bioinformatics; antibacterial activity ; safety
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