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Abstract: Objective To preliminarily clarify the chemical composition of Qiuju Wan, and to study the therapeutic effect and
mechanism of Qiuju Wan on the elevation of uric acid (UA) and kidney damage in chronic hyperuricemia (HUA) model rats.
Methods Ultra-performance liquid chromatography tandem quadrupole electrostatic field, orbital well mass spectrometry (UPLC-Q-
Exactive Orbitrap MS) technology was used to preliminarily identify the chemical composition of Qiuju Wan. Forty-eight SD rats
(males) were randomly divided into controlgroup, model group, benzbromarone (5.45 mg-kg™'), and QJW low, medium, high dose
(1.31, 2.62, and 5.24 g-kg™") group. Except for control group, the rat chronic HUA model was prepared by adenine and ethambutol
intragastrically, which was simultaneously given intragastrically once a day for consecutive 28 days. Biochemical parameters such as
UA, creatinine (CRE) and urea nitrogen (BUN) were determined, and histopathological changes of kidney were observed by HE and
Masson staining. Gene levels of GLUTY, OAT3, ABCG2, TGF-f1, Smad3 and a-SMA in kidney tissue were detected by qRT-PCR.
Results A total of 41 components were identified in Qiuju Wan, including flavonoids (9), organic acids (5), alkaloids (3),
phenylpropanoids (7), coumarins (1), phenols (3), furans (2), fatty acyls (6), quinones (2), terpenoids (1), lactones (1), and fatty acids
(1). After 28 days of administration, HE staining results showed that compared with the model group, the pathological changes of
renal damage in each treatment group significantly recovered, reducing pathological changes such as glomerular atrophy, renal
tubular dilation, renal fibrosis, and interstitial inflammatory cell infiltration. Among them, the high-dose group of Qiuju Wan and the
group of benzbromarone had the least renal damage. Compared with model group, the CRE and UA levels in the high-dose group of
Qiuju Wan were significantly reduced (P < 0.01), and the BUN levels in each dose group showed a decreasing trend, but there was
no significant difference. Compared with model group, the content of collagen in renal tubular epithelial cells in high and medium
dose groups significantly decreased (P < 0.05, 0.01). Compared with model group, the expression level of GLUT9 mRNA was
significantly reduced in the high-dose group (P < 0.05, 0.01), while the mRNA expression levels of OAT3 and ABCG2 were
significantly increased in each dose group (P < 0.05, 0.01). Compared with model group, the a-SMA4 mRNA expression levels of
medium and high-dose group were significantly reduced (P < 0.05, 0.01), while the TGF-£7 mRNA expression was significantly
reduced (P < 0.01) in high-dose group. The mRNA expression levels of Smad3 in each treatment group showed a decreasing trend,
but there was no significant difference. Conclusion Qiuju Wan can regulate uric acid transporters, thereby enhancing uric acid
metabolism and alleviating kidney damage and renal fibrosis caused by high uric acid, and its mechanism may be related to
regulation of GLUT9-OATS3 uric acid transporter.

Key words: Qiuju Wan; ingredients; flavonoids; organic acids; alkaloids; phenylpropanoids; uric acid; hyperuricemia; renal injury;
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& i Ag R 45 (Ll R BE R A R A 7)) s MyCycler
Thermal Cycler %! PCR X (Bio-Rad /A &) ; 7500 Fast
I RT PCR instrument(ABI /A &]) .
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W R AT AE 5 SYXK GHT ) 2018-0003. SEH 54
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AR (2-S 2K TN &) TRV N 10 pg-mL' ] 5 7
45 Hz N 213 4 min, 7 UK K B 64 F# 5 1 h;
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222 K& ENE M £ Waters
ACQUITY UPLC BEH C &%+ (100 mm X 2.1 mm,
1.7 pm) , AR E~ 0.5 mL-min™, BEREA AR 5 5 uL,
MBI 0.1% F (A -7 0.1% F I 45 (B) .
B B W - 0~11 min, 85%~25%A; 11~12 min,
25%~2%A; 12~14 min, 2%A; 14.0~14.1 min,
2%~85%A; 14.1~15.0 min, 85%A; 15~16 min,
85%A .

SRS IR 45 Arb, 3B UM 15 Arb, &
Y (I S 400 °C, Full ms (43 ¥ 2 42 70 000,
MS/MS 143 5 52 17 500, NCE #5208 o lf 1 fE &
F&15.30.45 eV, Wi 55 HL R 5 4.0 kV CIE & ) B
H-4.0kVHE T,
2.3 FISE ERKNATE
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TR IR, 4L 28 d.
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2.5 (AOTRIEFEME
2,51 HEZe(t 2.4 Il 5 4 19 B WE 20 2L
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*1 s5IMER
Table 1 Primer information

Elk/E2R i JF31(5°—>3") PR N bp
GLUTY9-F ATACATGACACCAGTGGCCC 193
GLUT9-R AGGCCTTGATATACGGCGTG

0AT3-F  CCCAAGCAGTACCCTTCTGG 144

0AT3-R  TGGGTTGTAGGCTATGGTGG
ABCG2-F TAGGTCGGTGTGCGAGTCA 184
ABCG2-R TAGCACATCTCCCTCTGCGA

0-SMA-F  GGATCAGCGCCTTCAGTTCT 107
o-SMA-R  AGGGCTAGAAGGGTAGCACA

TGFpI-F GACTCTCCACCTGCAAGACC 100
TGFpI-R GGACTGGCGAGCCTTAGTTT

Smad3-F CAACTGCAGTGCCGCTATCC 279
Smad3-R  TTCACCAAGCTCTTGACCGC
p-actin-F  CCCATCTATGAGGGTTACGC 150

p-actin-R  TTTAATGTCACGCACGATTTC

2.8 GZitFESE

$OE P x s #0548 i SPSS 23.0 # 4 it 4T
Bl g5 0, WA LR R 2R O 2% A,
75 ZE 55 FH LSD V2, J7 ZEANTF I FHRR ARG 562 o A1
GraphPad Prism 8.0.2 #4422l i & .
3 %R
3.1 BEABEERS

BN AR 3 FUE L IE B B aRF i
Bl o 38 o = R B 1 U A ) 3 i 5 A A
R STHR S B, WD % E R A AL R 41 A
By, a5 R R 2, A R 29 )V HLER
KM VEMWEOGAD ERRELT M. F
GRFAN BECAD B QA VIR
[ ECEON - ESCE DN = SG RN E @
PN i1 EICE DR
3.2 BEAFUEVEI R B EHET

FRZG AL R 3L % e 9 N R R, AL B
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Fig. 1 Chromatogram of negative (A) and positive (B) ion modes of Qiuju Wan

*R2 ®3 ALK UPLC-Q-Exactive Orbitrap-MS il EE LR
Table 2 UPLC-Q-Exactive Orbitrap-MS component identification results of Qiuju Wan

5 ty/min & Bl 77 (=" S m/z W ST Fe Ui

1 054 R HHRSE  CHO; [M—H] 133.014 115.004.71.014.133.014. % &5
72.993.89.025

2073 FEHELR AHRIE  CH,0; [M—H]  173.045 111.009.93.034.85.029. 11T
73.030.83.050

3088 ($-2,3,4,9-lUE-1H-Mt WL C,HN,0, [M+HI]"  217.097 144.081.74.023.217.098. 2§ &
WEL3,4-b 10| Wk-3-FR2 TR 171.092.173.107

4 091 3,4- R HE R AWEFE  CHO, [M—H]  179.035 135.044.179.035.59.014. 4§15
71.014.89.025

5093 FROE FEEHE  CGHO, [M—H]  177.019 177.019.133.03.105.035. Z&

89.041.149.025
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5 ty/min &Y Z 71 A SEI m/z R T Fe Vs
6 099 5-FAE8-(4-3EKI-2, EEIFEK  C,H,0O, [M+NH,]" 354133 354.128.217.05.189.054. 5
2- T HH2H,6H- 5[ 1, 259.098.96.044
2-b:5,4-b'] ik -6-FiD
7 119 AR KNEFE  CLHO; [M—H]  300.999 301.001.92.687.229.015. i1
283.997.299.988
8 1.0 [RREAL HHERIE  CH,0, [M—HT 191.020 111.009.87.008.85.029. G
191.019.57.035 I
9 1.34 BT s C;H,O; [M—H]T 169.014 125.025.169.015.92.682. 11T
81.034.69.035
10 1.38 S At 2 2 AR ENER  CH,0;, [M—HT 163.040 119.050.163.040.93.034.  f4Z%
120.054.53.512
11138 HiER-3-0-EFHET FEIZE CpHy0 [M—H]  609.145 300.027.609.149 ., P
301.035.271.025.255.030
12 1.55 2- £, TR FE R i URUEES C:H,0, [M+H]" 111.044  111.044.55.054.83.048.  i7F
65.038.53.039
13 1.58 BRI s C,H,,05 [M—H] 197.046 197.046.169.015+ ZSE
125.025.178.999.168.007
14 1.65 5-F% AL B S URUEES C:H,0; [M+H]" 127.039 109.028.81.034.127.039. % Ef
53.039.71.049
15 1.99 ok JE R KNEFE  CH 0, [M—H]  353.087 191.056111.009+ 5
179.035.135.046.353.091
16 1.99 1,3-ZHEBE 2 T RINERE CsHuOy [M—HT 515.119 191.056.353.09.179.035. 2§
515.121.173.045
17 243 IR KHEFK  C, H,L0; [M—H]  223.061 223.060.179.072.92.687. ifF
164.047.151.076
18 2.54 + % RRWIBESS  CH 60, [M—HT 187.097 125.098.187.097.97.066. % Ei
57.035.169.088
19 295 S o] 2 2 FHEE  CH,0, [M—H]  193.051 193.050.149.061.92.687. it
105.071.107.051
20 3.08 REBFER WEZE C5H,0, [M+H]"  287.054 269.041.213.053. HE
287.051.270.07.55.002  iF
21 323 W FRFOR 208 S C,H;0, [M—H] 151.040 107.051.151.041. 5
123.045.92.685.89.025
22 3.81 R #HHi2E  CH,0, [M+H]" 261.111 261.110.243.102. HE
191.069.71.049.215.070
23 4.13 3-J2 HE R I CH,0, [(M+HI"  239.070 239.069.211.076- HE
165.069.193.066.221.059
24 417 Mt e 2%-3- F ik w2k CH,,0, [M—HT 315.051 271.063.315.054. i
227.072.243.066.215.070
25 4.6l KK AL EIEE CLHNO,  [M+HI"  400.175 341.135.282.123. AKAKAL
285.113.267.101.298.121
26 491 IINEES Wk CH,,0, [M—H]  255.067 255.065.225.054 i
209.061.92.682.237.056
27 5.8 11-H A ZEM T M i CsH,,0; [M+H]"  275.091 147.044.119.048. HE

275.128.107.049.91.054
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5 ty/min &Y 5 77 A SEI m/z R T Fe Vs
28 576 Bt E5 K K AL R YRR C,HuNOs  [M+HI"  372.180 313.141.282.123. AKAKAL
285.113.267.101.298.121
29 643 Ll 22 IS CisH 0, [M—H]  285.040 285.040.256.038 B
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