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Abstract: Objective To establish the HPLC characteristic fingerprint of mongolian medicine Urtica cannabina, combined with
chemometrics analysis, in vitro experiments, and content determination, to screen the quality markers (Q-Markers) for its anti-
hyperuricemia effect. Methods The HPLC method was used to establish the characteristic fingerprint of 15 batches of U. cannabina;
hierarchical cluster analysis (HCA), principal component analysis (PCA), and partial least squares-discriminant analysis (PLS-DA)
were used to screen the different components of samples from different origins; the potential Q-Markers was verified by molecular

docking with anti-hyperuricemia related target proteins [xanthine oxidase (XOD), glucose transporter 9 (GLUT9)]; in vitro XOD
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enzyme activity inhibition experiments and HK2 cell GLUT9 protein expression detection were used to verify its biological activity;
and the content determination method of the target components was established to determine the content of Q-Markers in 15 batches
of samples. Results Three characteristic components, namely chlorogenic acid, vicenin-2, and isovitexin, were identified from
the HPLC characteristic fingerprint; chemometrics analysis divided the 15 batches of samples into two categories, among which
vicenin-2, and isovitexin had the most significant contribution to the quality differences; molecular docking showed that the three
identified characteristic components could stably bind to XOD and GLUT9 through hydrogen bonds, hydrophobic bonds, and n-n
bonds, with the binding energy of chlorogenic acid being the lowest (—36.00 kJ-mol "), and that of vicenin-2 to XOD being the
lowest (—45.61 kJ-mol™"); in vitro experiments confirmed that all three components inhibited XOD activity in a concentration-
dependent manner, and different concentration administration groups could significantly down-regulate the expression of GLUT9
protein in HK2 cells (P < 0.01); content determination showed that the quality fractions of chlorogenic acid, vicenin-2, and isovitexin
in 15 batches of samples were 0.144 3—4.234 6, 0.118 6—2.581 2, and 0.056 9—3.670 0 mg-g~!, respectively. Conclusion The
established HPLC characteristic fingerprint and content determination method are accurate and reliable. chlorogenic acid, vicenin-2,
and isovitexin can be used as Q-Markers for the anti-hyperuricemia effect of U. cannabina, providing a basis for the quality evaluation
and control of the medicinal material.
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glucose transporter 9 (GLUT9)
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Fig.1 HPLC chromatograms of 15 batches of U. cannabina samples and reference fingerprint chromatogram (R)
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M2 5y HT- TS, A 0.9% S AL aNE
FIPBE 2~3 IR, FEEFREWBE: LM 100 pL
2% 1 T REIEREREY (SDS) MR, WHERWRE
1.5mL /4 EP &, 100 ‘CE i 15~20 min LAFE
S HAANA, RIS H . S BCA W7 &lE
ERTIEE AR, AR YRV R T B A R A R4
AR A& FEAMZE 10% SDS-PAGE #E% FEL K 725
J&» LA 250 mA fH{ #4522 PVDF i (R 60 min).
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HX AL "P<0.05 "P<0.01.
"P<0.05 "P<0.01 vs control group.

9 RIFER. FHEZHFE 2 FRHFEX HK2 HRFERNFM (X £5,n=3)
Fig. 9 Effect of chlorogenic acid, vicenin-2 and isovitexin on cell viability of HK2 cells (X *s, n=3)
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El10 ZFEE. #EZHHE 2 MSHFEN HK2 4088 GLUT9 ZEARIERIFME (X £5,n=3)
Fig. 10 Effects of chlorogenic acid, vicenin-2 and isovitexin on expression of GLUTY protein in HK2 cells (X £s, n=3)
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2.6 RIEMINERERIAES KD 2 2NE

2.6.1 ZMERRFEL KHFRIGRERR. vk 24t
R 2 AR IR S RS R, BT 25 mL SR,
I 70% O AR, B4, RBEA), U B 70
22532, 0.9464. 0.598 0 mg-mL ! [y} I8 St fifh 457
it AT 70% CREK IR RE s F 51 o7 2 FE PR xR
AR 4% “2.1.17 TR AT T, il g
TR, USSR B AR AR, TR A AR B
VATFE, ZRIEER: Y=20 829 056.82 X—223 567.27,
R*=1.0000, Z&M:VElH 88.00~2135.20 ug'mL™";
PE2HE 3R 2. Y=34372775.968 0. X—93 465.518 3,
R2=0.9999, ZEM:VEHIAE 3.90~946.40 ug-mL™"'; F4t
FHIEF Y=56 840 041.98 X—768 888.41, R2=1.0000,
LRPEEHIAE 2.40~598.00 ug-mL ™,

2,62 FEEEFELE WETRE (S3) M, 1%42.1.27
TR 7 A A, 3% “2.1.17 TR ik 2 ik
HEEHRE 6 IR, St IEIGIETIA. WA 3 FhEk s
WETHIAN RSD ¥/0 T 1.31%, U SSkE 355 RIT.
2,63 HEEMFEHR WEFH (S3) HEM 6 4, %
“2.1.27 WUF i AR RV, 4% €217 TR
2 3 BERE b o MUAS 3 b s & &) RSD
BINT 1.45%, RTTERES R

264 FREMEEE WFEFM (S3) FEM, %
“2.1.27 TUR 7 iEH AN mE T, % “2.1.17 T
AL, RIFE 0. 6. 12, 14, 164 18, 20.
22, 24 hibkE, o EREEIETTR . 1S 3 Fhk
YU TH AR RSD /N T 2.43%, 2R B4R A E
24 h WA E M R UT.

2.6.5 INFEEIWCESE EEEFRREES (S3) 6 4,
B 0.5 g, FRHEFES P ERIRER « BT vh =2 43R 2 AN
SIS RN S0%ANIN 3 FPRR o X IR, 4%
“2.1.27 WUR I iE R &V, B €217 I
SRR e, O SR TRIAR TSRS R 1
IFEECR . 53R, SRIERE. Brvh = 4h50H 2
AU TR P38 BRI 3 70008 109.61%+92.07%
100.01%, RSD 23514 3.24%. 1.02%. 2.21%, #
7 A B R 4T

2.6.6 FEMIMIELER  BU1S Lk (S1~S15) KI5
SRR, 1% “2.1.27 BURH S pH IR, “2.1.17 (&
WA IR UG FEI 2, THERE S 3 AN T
oE, SR 3. 15 T RRA M P RRERR . B
PEE AR 2 AR S 20N 0.144 3~
42346, 0.1186~2.5812. 0.0569~3.670 0mg-g'-

#F3 1SHEFIHRPEERER. FAEZHFF 2 MRHHF
SENEER (X £5,n=3)

Table 3 Determination results of chlorogenic acid, vicenin-

2 and isovitexin contents in 15 batches of U. cannabina

(X £s, n=3)
e FiEaE/(mg g7
" gEm B LA 2 R

S1 0.2006+0.0018 0.7876+0.0067 0.1542+0.007 3
S2 4.23464+0.1434 2.1124+0.1044 3.6700+0.0130
S3  2.241440.0501 1.3471+0.0417 1.0549+0.0052
S4 250714+0.0236 2.4475+0.0224 2.2428+0.0103
S5 29467+0.1495 1.8142+0.0124 2.9452+0.0135
S6 3.4021+0.1658 1.3222+0.0130 1.628 6+0.008 2
S7 1.4052+0.0532 0.8933+0.0065 0.7343+0.0028
S8 0.5944+0.0136 1.287240.0065 0.536 0+0.002 3
S9 0.7290+£0.0287 1.0773+0.0543 0.8518+0.0084
S10 1.7518+0.0243 2.5812+0.0152 1.6099+0.006 4
S11 0.18444+0.0087 0.1186+0.0007 0.056 9+0.000 4
S12 0.14434+0.0015 1.8402+0.0278 0.2453+0.0018
S13 3.6898+0.1091 2.12314+0.0141 1.9448+0.008 3
S14 2.2192+0.0875 1.060740.0020 2.288 1+0.009 6
S15 2.10554+0.1117 0.376 6+0.0658 0.688 6+0.046 5
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