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Effect of Rosa roxburghii Tratt. extract on hyperuricemia
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Abstract: Hyperuricemia rat models, established with potassium oxonate, were administered with low,
medium and high doses of Rosa roxburghii Tratt. extract as well as allopurinol (positive drug control).
Non-targeted qualitative analysis on rat serum was performed using LC-MS technology, with multivariate
statistical methods used to analyze rat serum data and screen for differential metabolites. Metabolic
pathway analysis was further conducted via the MBRole 2.0 pathway analysis function. The results showed
that all dosage of Rosa roxburghii Tratt. extract could reduce uric acid concentration in serum of
hyperuricemia rats, and 242 metabolites were identified in the serum. Under the criteria of variable
importance projection (VIP)>1, P<0.01, and fold change (FC)=2, a total of 44 significantly different
metabolites were screened, with a total of 58 metabolic pathways corresponding to different metabolites.
The reduction of uric acid by Rosa roxburghii Tratt. extract might be related to its inhibition of xanthine
oxidase activity and regulation of serum lipid and amino acid metabolism.
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Table 1 Chromatographic gradient elution procedure
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Fig. 2 Effect of Rosa roxburghii Tratt. extract on serum
uric acid in rats with hyperuricemia
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Fig. 3 Total ion chromatograms of six groups of serum
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Bl MX4l BPC4 D4 ZH G4
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foa 0.994 0.989 0.991 0.997 0.984
R 0.011 0.126 0.004 0.012 0.004
0 —0.415  —0.405 —0.473  -0.443  —0.485
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Table 3 Serum differential metabolites screened from hyperuricemic rats
RS HR mlZ {5 BRI ] /s TR KEGG ID
M114T101 WLEF 114.0659 100.7 C,H,N;0 C00791
MI116T95 L-fl & iR 116.0705 94.5 CsHsNO, 00148
MI158T762 R 158.1529 762.1 CoH 50, 01601
M145T956 3-FRH L TR 144.9810 956.0 CeH 005 C03761
M165T961 L-7 b 165.1127 960.7 CeH,,05 C00507
MI187T399 2 L-{0 % M2 187.0859 399.3 CiH;oN,0, C00078
M448T609 2 EEANENA 448.3025 608.9 CyHy3sNO; C01921
M137T97 1- FF A0 P 137.0706 97.3 C;HyN,O 02918
M205T442 6,52 12 205.0969 4424 C1 H,N,0, C00806
M310T907 N,N-ZH L8 S B - 4075 1R 310.3097 907.1 C,0H,4NO, C13914
M212T73 YN 212.0427 73.4 C4H(N;OsP C02305
M139T149 JRAIR 139.0501 148.5 C¢HN,O, C00785
M284T883 T i 7 i e 284.2948 883.0 CsH3,NO C13846
M357T730 (42,72,10Z,132,16Z,19Z)- .+ Z B N Kk 2 1ig 357.2795 730.5 C14H360, C16185
M184T80 T 12 FIEL 184.0713 80.0 CsH sNO,P C00588
M188T377 (35)-6- 2. Ik 2 H:-3- = 2 2 R iR 188.1279 377.4 CsH 4N,05 C21604
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TR E4S mlZ 4 BB 15} [6] /s ¥ KEGG ID
M258T86 Hh R 258.1087 86.3 CsH, NOGP C00670
M350T852 -0 PR 2, B 1k i 350.3056 851.7 CH3NO, C13828
M400T764 R P - L - PR 400.3433 764.0 Ca3HysNO, 02990
M180T127 a-D-Hij % A 180.0663 127.4 C6H 504 00267
M161T985 D-E 161.0433 985.1 CeH 1205 C00737
M117T908 S-S LR 116.9284 908.3 CsH,,NO, C00431
M117T930 F 3T R 116.9284 929.7 C,H0,4 C02170
M128T696 BRAm 128.0339 696.2 CsH,NO; C01879
M130T93 WAz 130.0617 92.7 C,HoN;0, C00300
M130T638 LR 130.0860 637.9 CeH13NO, C00407
M130T191 SLER 130.0861 191.2 C6H3NO, C16439
M149T882 3- FP R sy 149.0094 881.6 CeH,N;s C00913
M251T631 2" AR 251.0950 631.0 C1oH3N50;5 C00559
M255T887 TR 255.2322 886.6 C16H3,0, 00249
M283T902 B 283.2632 901.9 C1oH5N505 C00387
M283T708 JEWE G ZER A 283.0689 708.1 C16H 1205 C00814
M283T926 Wz 283.2660 926.0 C15H360, C01530
M277T937 -0 KR 277.2172 936.5 C15H300, C06427
M281T971 (62)-1 /\ BRI R 281.2479 970.7 C15H3,0, C08363
M301T886 LEE=Y i 301.2371 886.4 C1sH3oNO, C00836
M448T601 _1 RS LA IR 448.3006 600.7 C,6H43NOs C05466
M507T935 =R MR T 507.1186 935.5 C1oH ¢N50,3P5 C00002
M130T212 Bt AR 130.0860 212.3 C6H13NO, 02486
M253T962 FEAE R 253.2161 961.8 Ci6H300, 08362
M279T787 2 AR 279.2328 787.5 C15H3,0, C04056
M409T809 1 I IER(16 : 0) 409.2340 809.2 C19H390,P C04036
M307T937 1 T AR 307.2627 937.3 CaoH360, C16525
M301T920 AR R 301.2153 919.5 CaoH300, C06428
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3 #it

!

AT R AR o i 375 5 2 2 8 5 i B B B
Pyoxt e R R ILAE K BB . PCA S5 5388, 437
7 DL K B i fa sE T 55 . OPLS-DA #HIRH], &4
R FE1E 25, L OPLS-DA 1858y VIP, P, FC
e F 44 Fh 2 SRY) . BB E LM, 5
44 Fp 22 AR AR S AR AR 3 58 4k, Hip, P
BN AR IR AE & B . RS 24 R I 24 R
R T B AR . IE A . R
HLO R . B A TTE A RSGR R | E LB (RNA
A EE . IR IR/ L AR/ AR . BRI R
LA BGER . RRITRRE A SR . AR
TR E RS, KM D, Z. G A IELE By Itk
BRMBFEMINIRER, Hd G dRIRRIR T T
BPC 4,

ARSI RS R R, FIAL L I v] UAE—
FEFRFE RN RUMR AR IR, H % G A A1EHRL
R4z BPC 4. BRI B RRaE — i AR b fe il
2454 ol R AL B Y 25 BRAE F AR AR . (RS
AP 2 B RO AE 22 5%, PRI R BRBE R4 4%

SERIBRA], ARESE U ARER . AR R4S
FURE B M B S B o R R PR IR AR - (X
NF I RER BT R T 2% AR RIR =W,
HIFLSE B AE T R TT i PRI U 1 HAT AR Y
RS (R o] B 5%

&% 3k

[1] SHAN R Q, NING Y, MA Y, et al. Incidence and risk factors of
hyperuricemia among 2.5 million Chinese adults during the years
2017~2018[J]. International Journal of Environmental Research and
Public Health, 2021, 18(5): 2360.

[2] IKIM, YURA A, FUJITAYY, et al. Relationships between serum uric
acid concentrations, uric acid lowering medications, and vertebral
fracture in community-dwelling elderly Japanese men: Fujiwara-kyo
osteoporosis risk in men (FORMEN) cohort study[J]. Bone, 2020,
139: 115519.

[3] CHENLQ,LUOZM, WANG M, et al. The efficacy and mechanism
of Chinese herbal medicines in lowering serum uric acid levels: A
systematic review[J]. Frontiers in Pharmacology, 2021, 11: 578318.

[4] CHENIJM (RZfH), LIB Y (ZE#5), HU Y (%), et al. Content
distribution and spectral characterization of active ingredients in
Rosa roxburghii[J]. Spectroscopy and Spectral Analysis (Otit2% 5%
TE43HT), 2022, 42(11): 3403-3408.

[5] LIU X (RK), LI J J (ZERA), ZOU Q W (4FJi ), et al.
Optimization of extraction process for polysaccharides from Rosa
roxburghii tratt in bijie prefecture and study on differences in
polysaccharide content and antioxidant activity among different
producing areas[J]. Journal of Food Safety and Quality Testing (£
B TR A4, 2023, 14(2): 297-306.

[6] LIU D (XIJ}), JIANG F (L), DING X Y (T /M), et al



©390 -

A% 4m 4 T FINE CHEMICALS

41 4%

(7]

(8]

(9]

(10]

(11]

[12]

[13]

[14]

[15]

[16]

[17]

Determination of total polyphenols in Rosa roxburghii tratt fruit from
guizhou and investigation of its drying method[J]. Chinese Journal of
Experimental Traditional Medical Formulae (" [ 5256 5 #1242 k%),
2016, 22(23): 20-23.

GONZALZE-CASTTEJON M, RODRIGUEZ-CASADO A. Dietary
phytochemicals and their potential effects on obesity: A review[J].
Pharmacological Research, 2011, 64(5): 438-455.

YANG Q X, WANG Q L, DENG W W, et al. Anti-hyperuricemic and
anti-gouty arthritis activities of polysaccharide purified from
Lonicera japonica in model rats[J]. International Journal of
Biological Macromolecules, 2019, 123: 801-809.

LI Y B (ZF1A#). Study on uric acid-lowing effect and molecular
mechanism of polyphenols in Prunus salicina Lindl. cv.
"Furong"[D]. Fuzhou: Fujian Agriculture and Forestry University (
HARAMK ), 2023.

LI T T (ZEEE), WANG Q (Eib), L1 Y C (ZEER), et al. Uric
acid-lowering effects and mechanism of Sanghuangporus vaninii
extracts and crude polysaccharides[J]. Mycosystema (F4)~#4}%),
2023, 42(4): 997-1008.

DONG S Y (#liF*), ZHAO S (&), YI I J (Bif), et al.
Inhibitory effect of Rosa roxburghii Tratt ethanol extract on xanthine
oxidase and its molecular mechanism[J]. Journal of Light Industry
(B T23R), 2022, 37(6): 42-49.

ZHANG A H, SUN H, WANG P, ef al. Modern analytical techniques
in metabolomics analysis[J]. Analyst, 2012, 137(2): 293-300.

XU'Y Q (##7HESE), HUANG Y M (), HE M Y (FIAE#0), et al.
Study on the effect and mechanism of niaoduqing granules in
improving chronic nephropathy in rats based on microbiology
metabolomics[J]. Chinese Journal of Traditional Chinese Medicine
(PE P 2544), 2023, 48(1): 160-169.

LI J Z (), SUN Z H (FMEH), CAI Q H (M), er al.
Analysis of chemical components in different parts of Centella
asiatica based on LC-MS[J]. Western Forestry Science (PGB0l ABl
2£), 2022, 51(4): 75-79, 86.

MA'Y T (5 #37%). Study on the mechanism of the effect of different
doses of bisphenol A on steroid sex hormones in adolescent male
rats[D]. Shenyang: Shenyang Medical College (£ FHE=24Br), 2022.
LIU C H (XIF4T). The mechanism of lipid metabolism disorder
induced by high uric acid and the intervention effect of insulin-like
growth factor-1[D]. Jinan: Shandong University (L1175 k%), 2021.
SONG S Y, LOU Y, MAO Y'Y, et al. Alteration of gut microbiome
and correlated amino acid metabolism contribute to hyperuricemia
and Thl7-driven inflammation in Uox-KO mice[J]. Frontiers in
Immunology, 2022, 13: 201.

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

MENG J, LV Q L, SUI A H, et al. Hyperuricemia induces lipid
disturbances by upregulating the CXCL-13 pathway[J]. American
Journal of Physiology-Gastrointestinal and Liver Physiology, 2022,
322(2): G256-G267.

HUANG L, HE X Y, PENG W, et al. Hyperuricemia induces liver
injury by upregulating HIF-1a and inhibiting arginine biosynthesis
pathway in mouse liver and human L02 hepatocytes[J]. Biochemical
and Biophysical Research Communications, 2022, 617: 55-61.
SANCHEZ-LOZADA L G, TAPIA E, LOPEZ-MOLINA R, ef al.
Effects of acute and chronic L-arginine treatment in experimental
hyperuricemia[J]. American Journal of Physiology-Renal Physiology,
2007, 292(4): F1238-F1244.

BAO R X, WANG W, CHEN B B, et al. Dioscin ameliorates
hyperuricemia-induced atherosclerosis by modulating of cholesterol
metabolism through FXR-signaling pathway[J]. Nutrients, 2022,
14(9): 1983.

PALATINI P, VIRDIS A, MASI S, et al. Hyperuricemia increases the
risk of cardiovascular mortality associated with very high
HDL-cholesterol level[J]. Nutrition, Metabolism and Cardiovascular
Diseases, 2023, 33(2): 323-330.

SHEN X, WANG C, LIANG N N, et al. Serum metabolomics
identifies dysregulated pathways and potential metabolic biomarkers
for hyperuricemia and gout[J]. Arthritis & Rheumatology, 2021,
73(9): 1738-1748.

PANG C Z (&), LIU W B (XI3CH), JIN X B (&/15).
Antihyperuricemia drug ‘"relocation" based on disease gene
expression profile and drug transcriptome[J]. Journal of Practical
Medicine (52 FHPE2£ 2R ), 2022, 38(22): 2838-2844.

CAO H'Y (B EE), LI K W (Z=3130), L1 G (%[#), ef al. Research
progress on the mechanism of spleen invigorating and dampness
removing herbs in treating hyperuricemia[J]. Central South Pharmacy
(hRIZ5%), 2022, 20(9): 2110-2116.

LUO X W, ZHOU L P, WANG S K, et al. The therapeutic effect and
the potential mechanism of flavonoids and phenolics of Moringa
oleifera Lam. leaves against hyperuricemia mice[J]. Molecules,
2022, 27(23): 8237.

SUN Z R, LIU H R, HU D, et al. Ellagic acid exerts beneficial
effects on hyperuricemia by inhibiting xanthine oxidase and NLRP3
inflammasome activation[J]. Journal of Agricultural and Food
Chemistry, 2021, 69(43): 12741-12752.

LI X Q, GAO X X, ZHANG H, et al. The anti-hyperuricemic effects
of green alga Enteromorpha prolifera polysaccharide via regulation
of the uric acid transporters in vivo[J]. Food and Chemical
Toxicology, 2021, 158: 112630.

(EE% 340 R )

(58]

[59]

[60]

[61]
[62]

[63]

[64]

[65]

[66]

[67]

QUAN H D, TAMURA M, SEKIYA A. Process for production of
carbonyl fluoride: US20100191013A1[P]. 2010-07-29.

WANG L X (E#:L), YU J K (T8IE), ZHANG T L (5k5H).
Research progress of chlorine trifluoride electronic gas[J]. Chemical
Propellants & Polymeric Materials (fk2# 415 5 554> 741 %)),
2021, 19(3): 21-31.

SUN F N (#M&Ef), YU D Q (FRHK). Present situation of new
high-purity electronic gas for semiconductor manufacturing[J]. Low
Temperature and Specialty Gases (&#-54%5), 2017, 2(4): 1-3.
BHARDWAIJ J K, SHEPHERD N, LEA L M, et al. Chlorotrifuorine
gas generator system: US06929784B1[P]. 2005-08-16.

KRUPIN A G, KUZ MINYKH S A, LAZARCHUK V V, et al.
Chlorine trifluoride preparation process: RU2223908C1[P]. 2004-02-20.
WANG X X (E##), LIU Z H (X% £), DING C (Th), et al. A
preparation method of chlorine trifluoride: CN104477849A[P].
2015-04-01.

MASAKIYO N, SHIGERO S, AKIFUMI Y. Process for producing
chlorine trifluoride: JP2018062427A[P]. 2018-04-19.

BAO Z B (#i5%:4), CHEN F Q (BRE5%), HUANG X L (H{#&#), er
al. A method for separating fluorine-containing electronic special
gas: CN114288812A[P]. 2022-04-08.

CHEN G (BHl), ZHANG X D (3K 4R), ZHOU J S (JFH#K), et al.
A preparation method of electronic grade hexafluoroethane:
CN106242944B[P]. 2018-09-04.

HUANG Y L (¥%#), ZHOU W P (J{3CF), ZHANG Q Z (I

[68]

[69]

[70]

[71]

[72]

[73]
[74]

(73]

[76]

). A method for preparing electronic grade octafluoropropane:
CN116283479A[P]. 2023-06-23.

MIAO B Y (i W), ZUO C Y (ZEFW), TIAN D L (HI T %), et al.
Purification system and method of electronic grade octafluorocyclobutane:
CN116212431A[P]. 2023-06-06.

ZHU J T (R%EW), FAN N (JE#lF), YAO G (HERI), er al. A
preparation method of high-purity nitrogen trifluoride and the
application of high-purity nitrogen trifluoride: CN116003215A[P].
2023-04-25.

DING Y (T°5), JUN H (&%), FU Z H (144441, et al. Purification
method of electronic grade chlorine trifluoride: CN115321486A[P].
2022-11-11.

GAN H P (H#F), QIN Y W (FILH), LI T (ZW), er al. A
semiconductor device etching method using high purity electronic
grade hexafluorobutadiene: CN113257671B[P]. 2021-10-12.

CHEN G (BHl), ZHANG X D (5kI7%), ZHANG G D (5K) %),
et al. A purification method of electronic grade octafluorocyclopentene:
CN110483234BJ[P]. 2021-12-07.

LOH G, NAPA M J, LEE H, et al. Hydrofluoroolefin etching gas
mixtures: WO2014160910A1[P]. 2014-10-02.

PENG S, GARY L. Chamber cleaning and semiconductor etching
gases: WO2015103003A1[P]. 2015-07-09.

BURKHOLDER J B, COX R A, RAVISHANKARA A R.
Atmospheric degradation of ozone depletion substances, their
substitutes, and related species[J]. Chem Rev, 2015, 115: 3704-3759.
DU W H (#:fif€). Study on NF; extractive distillation process[J].
Low Temperature and Specialty Gases (fl6#i-5%5), 2009, 27(2): 14-17.



