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Abstract: Objective To investigate the spectrum-activity relationship between HPLC fingerprint of llex latifolia from 10 batches in
different regions and its inhibition of xanthine oxidase (XOD) efficacy and to reveal the material basis of I. latifolia. Methods The
samples from 10 batch different regions were determined with the HPLC method. The similarity of the representative standard
fingerprint was evaluated using the Similarity Evaluation System for Chromatographic Fingerprint of Traditional Chinese Medicine
(Version 2004A). The common pattern was established for the principal component analysis (PCA). The HPLC method was used to
establish the enzyme-substrate reaction system, and the inhibitory activity of XOD of 10 batches of I latifolia produced in different
areas was studied. The SPSS analysis correlation was used to conduct correlation analysis based on spectrum-activity relationship. The
model of mouse hyperuricemia were induced by potassium oxonate, and the levels of UC and XOD in plasma and liver were detected.
Results Fifteen common peaks in HPLC-fingerprint of I latifolia were obtained. It was tentatively concluded that peak 11
(ilekudinoside E) and peak 14 (kudinoside F) had the moderate correlation with the inhibitory effect of XOD in the fifteen
characteristic peaks. Peaks 5, 6 (kaempferol-3-O-B-D-rutinoside), 7 (isorhamnetin-3-O-B-D-rutinoside), 10 (latifoloside C), and 13

ks HEA: 2018-03-13
EEWME: HHRARHEURBEITRIIE (20150311037YY); HHE PATAERTHIRITE (20142206); HHREHEZRHEHE (2014-ZD28)
EEREN: Bk 22, &, BLERAE, BRI IARAR M. Tel: 13843028226  E-mail: ycl_0510@163.com
*BIEEE 5k @ Lo WL, #oR, BRI, WA RARAYTT A S5ITK . E-mail: zhjing0701@163.com
K, 5, Wid, BHFCS, WIS, AT R R T 5K . E-mail: jiaolq2017@163.com



¢ 3% Chinese Traditional and Herbal Drugs 35 49 % 2520 #§ 2018 £ 10 A

* 4839 -

(latifoloside D) had the strongest correlation. The quality of 1. latifolia was influenced by the concentration of latifoloside H (peak 9)

obtained by PCA. In the vivo experiment of hyperuricemia model mice, the levels of plasma UC and XOD of the mice in different

doses of I latifolia extracts groups were reduced, and the activities of XOD in livers tissue were also reduced. Conclusion Ten

batches of samples from different habitats had potent inhibitory effects on XOD. There may be a certain relationship between seven

compounds showed in HPLC fingerprint and its inhibitory effect on XOD.
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K45 26 35 R 5 MR8 R B 25 B 52 B 4 3
ZHANEENETRAERED KT AT llex
latifolia Thunb. R, WL 4 it (Je5 S1~
S4), YLPEr= 3 Hik (4’5 S5~S7), L™ 3 #t (U
5 S8~S10). XFHE & LA} -3-0-B-D-2E A M
FRER-3-0B-D-EFWEH . KHAFREFC. K
M4 EH D KHAFEE F. RHAFEH H.
T RAEFRETEGE TAH ST F sl =aH,
28 HPLC yEES I 5 70 2038 KT 98%; 2R IR ()i

B8 98%, fIL5 150227, L BHEF ARG R A )
XOD (Fi#% 8 U/mg, CAS9002-17-9). FHi| R (F
125 g, FESE>99%, CAS315-30-0). HEER
BO(HIME 5 g0 REDE>98%, CAS2207-75-2)
B B RKIERCEDEARBRAF; KR (UC) ik
&S 201711100 XOD R & (15 20171109)
B0 R AE M TR R AT AR
Hrati.
1.3 Eh)

6~8 J& i ICR HEPE/NER, SPF 4%, A&
(20£2) g, T KHFECHTZRANIEARGIR A A,
YIRS SCXK () -2016-0003 .
2 HESHR
2.1 AKM&F7hH HPLC 158 BIEMBES o
2.1.1 B RUes RO B Crg ik
(250 mmX4.6 mm, 5 um); I ALEE (A -
K (B, ZIuhRELEBAE: 0~15min, 15% A;
15~65min, 15%~42%A; 65~72min, 42%A;
PR EN 1.0 mL/min; A3 35 °C, K 210
nm, BEFEE 20 pL.
2.1.2 NSRS SRR PRI RER . L
BW-3-0-B-D-2=FHET « 7 RER-3-0-B-D-2=FHE
H. KHAHFBE C. KHAHFEHE D, KH4AFH
BAFF. KMHAFRBIF H. B T RAKXERH E. &
TAERBHFEREET 5 mL &Rt PR
R JER 177 pg/mL. L ZE8-3-0-B-D-ZE & HEH 156
pg/mL. 5 RZER-3-0-B-D-ZEFEHELF 20 uyg/mL. K
HAFRY C 347 pg/mL. KHAFEE D 170
pg/mL. KM-4F B F 220 pg/mL. KA HF B
H 168 pg/mL. # ] AFEH E 190 pg/mL. ¥ | &
T EH F 80 pg/mL (VR A5 R AT, #H.
2.1.3  HEHARER WS 2 BREERRE 10 #K
MAHAMBAR G 60 Hi) 10.0 g, TN 70%4
B2 500 mL, #BAHEE 1 h, N 70%FEEZE, #
5], F 0.45 pm SALIEEIEE, BIFR.
2,14 RMAFHMBLIEIEMET RHATZ
TR TR S EITE AL VPAN 2R S8 2004A Fi, XFAS[R] ™
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PEH 8- RMAFEHF - AMAFEHH 10-KHAFEEC
NS TRAHFBEE 13- KA HFRHD 145 TAHREHF
1-chlorogenic acid 6-kaempferol-3-O-B-D-rutinoside ~ 7-isorhamnetin-
3-O-B-D-rutinoside  8-latifoloside F  9-latifoloside H 10-latifoloside C
11-ilekudinoside E  13-latifoloside D 14-kudinoside F
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Fig. 1 HPLC fingerprint of L latifolia samples from different
regions (A) and reference fingerprint (B)

2.1.6 KMAF MRS £ 85708 (PCA)

PCA 2 —Frir W BdRERHEA, @l =R
GRS EREE AT RN GAELRE, KR
FEE2: AN D e e 4 IR (L N SYEOES N RPN
SBGIE A SPSS 22.0 Suitar M kit AT PCA, 152
RO T 2 UL SRR R T 3 R, a5 R ILER 1.

R 1 A1, R 1 DTk E R KON 62.406%,

FERGr 2 M3 MTTERERIR L, N 15.920%F
7.751%, HARS FITTRRRAR/DN, R HBIRIT
BT 3 NMRHERR KT 1 B, HREBUT Z ks
ik 86.077%, FTLA, ATLLAHIX 3 AN 1E N
TR FRAA R, HIER 3R E i R
(1) B ok DL 32 B0 AR K 7 [R5 AL AR AR 147 5 AR v
HAAR, TR F1=0261 X;+0.245 Xo+
0.313 X34+0.171 X4+0.317 X5+0.309 Xs+0.302 X7+
0.316 Xz+0.521 Xo+0.409 X;0+0.101 X;;+0.315
X12+0.252 X1340.111 X1540.022 Xi5: F>=0.039 X, +
0.364 X,—0.044 X;—0.087 X4=+0.077 Xs—0.069 Xs+
0.026 X740.051 X3—0.015 Xo—0.108 X10+0.481 X1, —
0.046 X12,—0.25 X13—0.375 X14+0.628 Xis5; F3=
0.475 X1—0.066 X>—0.080 X5—0.493 X;—0.063 Xs—
0.169 X5+0.191 X740.012 Xz +0.018 Xo—0.141 Xjo+
0.233 X11—0.124 X12—0.096 X1540.593 X14+0.032
Xiso HoH, Fi Fou F3 3808 3 DNERSY, Xis Xomeeees
Xis FoRILA ke 1, 2------15 A0 TS M0E (%
10) FIMISFTIERIR. 6 3 NERDH, FidikFE
FIRFESE R, FiuARR A, Xo i R B, RIHIE 9
TRt L )46 G P LE R 475 29064 1) o 2 42 o o ke
FIAEE BEMIEH . 0 9 Frxt R &R K4
HEH H, Mk, Kt4F2H H o LUEAKR
WA 20 I B VA 428 1) 1 B A

F1 AMEZFEYELL PCA REHERBRNHEREME

Table 1 Contribution rate and cumulative contribution rate of PCA in L latifolia

E A AR RFHIEAE PEIURFIEAA
FRAERR 5 5Tk /% FRTTZITRR % R T ETTERR/% FRUT TR %
1 9.361 62.406 62.406 9.361 62.406 62.406
2 2.388 15.920 78.326 2.388 15.920 78.326
3 1.163 7.751 86.077 1.163 7.751 86.077

2.2 AKMHEFHREUERT XOD FIHIFHER MR

2.2.1 XOD M il S5 o8 28 kAL
3 2, VSN H 9 20 mmol/L B — S AE TR (A
HEE 2%), RFREN 1.0 mL/min, KK 254

nm, iR 35 C, #EFEE 20 L.

222 A[ETEWRE R A4 FHHREUET XOD |
PIHIVER HX 200 pL AS[F) BT S R4 H 1
B (ST HERE S #1453, I 450 ul 100 U/L f XOD



¢ £% Chinese Traditional and Herbal Drugs

H49% F208 20184£10 A * 4841 »

T IRAWAE 37 "CHEER/KIE 15 min, AT 200 uL
1 mmol/L B ME M WA I 46 B, TREMAE
37 “CHEE/K 30 min J5, I 500 pL 1%EEMR%
W IE N, NN pH 7.4 KRS £h 220 (PBS &
B ERZE 2mL, BPHKSIEW, AR TAT
E 3 Ko (AR 130 B 2 0 BN B A5 R, B0 )
1 PBS ¥ IBFNAN [ o Ak 5 1) 1) M A eV VAR
RHAFRIKE. 4R 20 ATH, FHMEZ S
WA TR K M4 R BGR XOD ¥ B A HI1E A,
H 2P E RO, Hord K235 2 BB
IR 25 mg/mL X XOD il KR e i

*2 AEREREHAMZERIAX XOD §9FI{EHA
(X*£s,n=3)

Table 2 Dose-dependent inhibition of XOD by extracts
of I latifolia (X Xs,n=3)

205 p/(mg-mL™") )2 /%
75 [ X HE — 0.834 1+0.007 9
S PEE A 0.100 0.312540.053 9*

0.150 8.9890+0.103 8"
0.175 30.357 6+0.089 5™
0.200 71.969 3+0.099 1™
0.225 82.598 54+1.0350™

0.300 93.474 040.068 7**
0.400 96.002 240.091 3**
K2 FHEOR 0.391 2.117 5+£0.040 2*
0.781 5.199 440.073 4™
1.563 13.503 240.053 7**

3.125 25.27934+0.093 3™
6.250 33.882240.029 5™
12.500 49.6142+0.102 6™
25.000 56.628 0+0.079 8"

L Axt A e "P<0.05 "P<0.01
"P<0.05 "P<0.01 vs blank control group

223 A[FEFEHERHAF RGBT XOD B4 E
M 10 AR =R & F S, % “2.1.37
TR J7 21 2% R A T B GRG0 ik 4, 15 21 [FH
A, FECRK 25 mg/mL R4 F 1R HGH, % “2.2.27
TUR ik T e, 4% “2.2.17 TR (il 2 dk47
Mg, BAFERFATIE 3 K. g5 R WE 3. A%,
10 HEIRAN R = Hi ) K 275 2560 XOD 3545 411
YEFE, Ho, FESL S3 GIFD) HIMHIRCER AT
2.3 KMEZFHMILERR S H1-2

10 #EAS R = Hu i K 475 25 RS EIRE R
M-A&F B C gilfae, HasEer, Frblakitk
MAF R C (g 10) fE RS, FHARX A

*® 3 FESMAMEFSHMEIER XOD HHI{ER
(X £s,n=3)

Table 3 Inhibition of I latifolia extracts from different
regions on XOD (X s, n=3)

FE it i Z/% K I 2/ %
FINEISEE  95.891 740.0662 | S6 53710 9+0.092 3
S1 56.19034+0.0852 | S7 57.020 8+0.087 7
S2 53378 1+0.0612 | S8 56.113 3+0.060 9
S3 58.0196+0.0739 | S9 55.980 9+0.076 3

S4 57.360 1+£0.048 6 | SI0  53.294 7+0.100 2

S5 54.193 6+0.053 9

FeE TR 1, THECRIAF 258 HPLC Hhdkf il
UEE PRy AR R DR B B ) FAR O W T A . SR SPSS 22.0
BT A S, M E &N IES XOD #i
il VE FH A9 250 (pearson), ZEHR LK 4. 7141,
1. 2. 3. 4. 5. 7. 130 15 SIERIEEHAS XOD
PANHIVEH 2IEADE, HAR SR T, I 11,
14 EHREFEEME, 155, 6. 7. 10 13 MM &,
24 KMZERELERT /)RS RER MAERT SN2 241

2.4.1 SRIENIEREHIE B 60 RAAERNRT
SNYSLIG = PN IEHESE 1 LUE N IAEE JE B A
6 4, BUXSHRZH. BRI, BHPEXTHE CHIRERSEE,

10 mg/kg ) 2H Jo R4 HE B =1 A AR & (400,
200, 100 mg/kg) #H, 4 10 Ko SRR T 5F
VRSB R s R BR MUE AR AL, 26 1~7 K, A
PEXTIRAARER ig 25 THINEMEE, 4254 ig 44 TR
AT S, SRR ig 2K, 287
REALEZ51 h)a, BRxTiAs, HAasd/ R ip
AR (300 mg/kg).

242 FRFFECI SRZGEE 7 K, ip AR Lh )5,
/NERARBREM, = TE 1 h J5 2 500 r/min &0
10 min, 7> SR, BT SEMEERE, &
MILEH UC. XOD /KF. HUH /NPT, vl &
T—80 CORAEARFI . JHFMEARE A VR 5 5 A2 B R K
1:9%RA, 213K, HlK 10%/FHE 55 H, 4 000
r/min 250> 10 min, HX_EEWBET /N R ATHE XOD 7K
I E -

243 KRMAFRIGET /MR &+ UC. XOD /K
VR HNE XOD /K-FHysei - wisk 5 fros, S5XH
AL, BERUZH/NEIMIEH UC. XOD /KB B 7+
B (P<0.01), HF4HZ XOD /K FHETE (P<
0.05), /N PRI MAE AR Y J 7 . A7 40 AH
b, BHMEZGAR R . AR E R A B IO AL
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*4 AEHAM LB BN EIELBIENEMIERR LS XOD IFIRMEXRY

Table 4 Relative peak area of common peaks and correlation coefficients of 1. latifolia samples from different regions

X U T

e R
s S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 ARRH
1 1.898 2.096 1.960 2.280 1.677 1.638 1.538 2.196  2.157 1.960 0.089
2 0.218 0.185 0.184 0.243 0.175 0.188 0.188 0.185 0.154 0.164 0.201
3 1.124 1.187 1.321 1.567 0.953 0.945 0.945 0.898  0.827  0.844 0.382
4 0.099 0.139 0.099 0.131 0.103 0.101 0.101 0.109  0.082  0.087 0.330
5 0.256 0.288 0.243 0.289 0.154 0.147 0.150 0.281  0.269  0.273 0.934™
6 0.298 0.293 0.292 0.281 0.343 0.355 0.325 0.243 0272 0252 —0.804"

7 0.232 0.247 0.249 0.236 0.188 0.163 0.154 0.207  0.236  0.210 0.794*

8 0.046 0.050 0.053 0.046 0.048 0.047 0.047 0.040 0.036  0.035 —0.326
9 0.038 0.042 0.030 0.043 0.038 0.038 0.038 0.027  0.028  0.030 -0.222
10 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000  1.000  1.000 —0.729"
11 0.045 0.040 0.046 0.046 0.056 0.055 0.050 0.046  0.046  0.040 —0.651"
12 0.269 0.230 0.258 0.243 0.218 0.215 0.214 0.159  0.161 0.188 —0.194
13 0.081 0.088 0.075 0.076 0.064 0.053 0.055 0.079  0.076  0.076 0.811"
14 0.068 0.073 0.078 0.067 0.091 0.087 0.075 0.063  0.067 0.066 —0.725"

15 0.058 0.062 0.096 0.069 0.055 0.055 0.055 0.062  0.069 0.096 0.339

*P<0.05 "P<0.01

5 FHNRMES UC. XOD KFELUIKRFHALESH XOD KFE (X £5,n=10)
Table 5 Levels of plasma UC and XOD and levels of XOD in liver of mice in various groups ( X *s, n=10)

— - i
ZH 5 & /(mg-kg™) FFIE XOD/(U-g™") UC/mg L) XODIUL)
pagiict — 2223+ 9.15 65.95+ 8.04 18.85+5.92
T — 39.53+ 9.22 129.34+ 9.64™ 32.43+6.73"
I MR A I 10 17.624+12.64%" 54.02+10.35" 17.68+8.82%"
NS 87 400 18.17+ 8.09°" 6237+ 7.51°° 18.10+£7.08""
200 2135+ 8.23°° 89.92+ 9.79° 21.41+9.71°
100 25.45+10.39" 109.63+ 8.07 24244722
XA R “P<0.05 “P<001; SEMAHLE: “P<0.05 “°P<0.01
"P<0.05 "P<0.01 vs control group; “P<0.05 24P <0.01 vs model group
/NRIMFEH UC. XOD /KFELR AL H XOD /K A FAM R EESFERFEE EZNEH. [

A ASFEIREE I FEK (P<<0.05. 0.01), HBEE
BATRIE TR, /NRIMLTE UC. XOD KPR K2
R R Hrf, P ZG45 K4 H R IUR
mRIRA R, REHIRREE.
3 Wie

ARWFFCRESL TR ATF A I fa 8O, ArsE
T 15 MG AR, SRR ST AR B,
K475 1 2 W 29 J5 £/ BE I [R]/E 10 min H1, 4
W AR B B 8] E 20~40 min, 11 2 H Y5 A%
B[] £ ZELE 50 min 2 J5 .« K4 =G B Rk
S B, ERK 210 nm GiE B4,
MR PRI K 210 nm 1B N BAEFI K.

PR A HFIROERE P hrE R 15 MR
17 PCA, 13iHIg9 CRMA4#HEH H) Mt

I, RGUH LLIR 1 AN [A) o A B (1)K 435 X XOD
FFMFIVER], IR 25 mg/mL (K M4 75 FEHUR
XF XOD fF F i, FExHZ SR #7710 §it
ANTRL = R 2 B [ S, KA pearson AH
KRBOHAT A RIE A 7. 255K, 10 4t
DA F= HU K 4 1% XOD RILH 1 31
. oA S3 fEk (T FImHI R ey 15 4
WG, g 1. 20 3. 4. 5. 7. 130 15 HOl&E
15 XOD F#filfE R RIEAZE, HAe%u R
Ky W 11 G THRAHFEYR BE). 14 GFTAER
H F) 5 XOD il fEH R, S5, 6
L2 -3-0-B-D-ZEF/EF . 7 (1-FREFEK-3-0-
B-D-ZEFHEL ). 10 CRMFAFRBH O, 13 CRnt
KRB D) MR,
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AT AT TR A SRIRE0E, DU IR EL
/NER R RBR MR AR, S5 1R, Rt 4
Y (iR S3) i . ARFIE SN 400, 200
100 mg/kg, ¥IHERE FRAC/DERIMTE UC 7K, i
LT XOD K, HFER—EMEBKR. X
WIGUE T K434 XOD B A /e 4 3.

gx LSRR, KMAF X XOD HiHIAFE
S Z PR L FNE 4 R, Jd I 1 B S S Y
IES 2K R, BiE MR 250 i Ll , AT A4
HEE 2 O R RS A BT b Ok & T 254
JR .
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