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[HEE] BRI BYEER. RERIKRBEEIERS (liquid chromatography-ultraviolet, LC-UV) 42l A B M35 kR
BB E, HBZEE5MmERAENENEREITHE, haERBESHARSRERNERREFMBERBSS
BERNERMBF X, Bix RABSPFREMESD ARERTHAERT (300 mg/ke) WHERYSRKRERM
FEARBEE, WRALTFESMOSHBRPFEFHERNAR. RREFHKARD, BOREBABRLEHER, &
01%=@moBR-28E (BWIR3, 4 ZREFTRISREH) NEE, NEBREHESHT. KA Waters XBridge HILIC
&% (150 mm=x4.6 mm, 35um) SRBHITHE, FHAZE (805%FB52mmol/L BER) EABNE,
BEEAR (B K=1:1, 805%BEE52mmol/L BER) (ERKIE, HITEERMR, F290 nmigb#iTi
Wo FAFEERGENMBEREATAENER, BFHEZRIE. 23EREINLC-UV A EASHHER
FE (REBEIMESRE) RNSKREBOFEENARNMBEREKE, HXI3MENEENERESHTHER.
ZR ARMBEFPHIREREI0~200 pg/mMLEEXRENEZEXRRYT (R>0.999), EETRAII0 ug/mL, EHBE
B -217%~2.201%, HABEEERN052% ~1.95%, HEIEZEE N 3.04% ~490%, EENEK R 83.12% ~ 89.91%.
EEERFSSNARBREBIERES, MENBSREIANENEEREZSTLCUWVENEER, mENR
BRELEAFNENEEREZMT LCUVENESER, BLC-UVAENMERKRERZE (95.90% ~ 99.96%) o
it FEUMLC-UV A ZRBERNEARNLETRESE, SMmEANEELETESNERE, EEFEIS
ERFFSSNARSREBIEREFIMBERESEMENS X,
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[ABSTRACT] Obijective To establish a more accurate and sensitive liquid chromatography-ultraviolet (LC-
UV) method for the determination of uric acid in rat serum, and compare the results with those of
commercial kits, providing a new method for the accurate determination of uric acid in the rat
hyperuricemia model induced by potassium oxonate. Methods A hyperuricemia model was established by
intraperitoneal injection of potassium oxonate (300 mg/kg) into SPF-grade male SD rats, and the control
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group was administered an equal amount of 0.5% sodium carboxymethylcellulose solution. Blood samples
were collected from the posterior orbital venous plexus and centrifuged to obtain serum samples. After
precipitation with 0.1% (containing the standard 3, 4-
dihydroxybenzylamine hydrobromide), the supernatant was injected for analysis. Uric acid was separated

trifluoroacetic acid-acetonitrile internal
on a Waters XBridge HILIC column (150 mm=4.6 mm, 3.5 wm) using acetonitrile (containing 0.5% formic acid
and 2 mmol/mL ammonium formate) as the organic phase and methanol solution (methanol: water=1:1,
containing 0.5% formic acid with 2 mmol/L ammonium formate) as the aqueous phase for isocratic elution
and detection at 290 nm. Serum samples treated with activated carbon were used as substitute matrices
for the methodological verification. Serum uric acid levels in rats with potassium oxonate-induced
hyperuricemia were measured using the established LC-UV method and commercially available kits
(uricase and phosphotungstic acid methods), and the accuracies of the three methods were compared.
Results Serum uric acid showed a good linear relationship (£>0.999) at mass concentration of 10-200 p.g/
mL in rats, the lower limit of quantification was 10 pg/mL, the accuracy ranged from -2.17% to 2.21%, the
intra-batch precision ranged from 0.52% to 1.95%, the inter-batch precision ranged from 3.04% to 4.90%,
and the extraction recovery ranged from 83.12% to 89.91%. In the rat model, the results obtained using the
commercially available phosphotungstic acid method kit were significantly higher than those of the LC-UV
method, and those obtained using the commercially available uricase method kit were significantly lower
than those of the LC-UV method, but the LC-UV method showed the best recovery of the spiked sample
(95.90%-99.96%). Conclusion The LC-UV method developed in this study can determine the concentration
of uric acid in rat serum with higher accuracy than commercially available kits and is recommended for the

determination of serum uric acid in the rat model of hyperuricemia induced by potassium oxonate.
[Key words] Uric acid; Liquid chromatography; Internal standard method; Hyperuricemia; Rats
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Table 1 Intra- and inter-batch accuracy and precision, extraction recovery and stability test of uric acid determination

L MNERENBRE #EERENBEE I EIES N
FRER R . REM
o Intra-A&P/% Inter-A&P/% Extraction recovery/% .
BIRE Stability (RE)/%
" (n=5) (n=15) (n=5)
prRE 4C FTC RT 20C  80°C
mL") RE RSD RE RSD Xts RSD
(n=95) (n=9) (n=3) (n=3) (n=3)
10 -1.99 242 -3.67 5.07
25 -2.17 1.95 -3.68 4.90 89.91:4.55 5.06 -3.12 -2.19 -11.47 -1.09 -9.51
100 0.74 1.54 1.15 3.04 84.42+1.61 1.90 -2.48 -2.23 -6.85 -5.01 -14.51
160 2.21 0.52 -0.56 3.67 83.12+5.63 6.77 -5.46 -4.57 -8.41 -6.74 -12.76

E: ARPREREMBEE, BEMRE (RE) RERE, BEREFRIOMAMMEENITERE (RSD) TRBEE,; FICHKARMSEM;
RTAZEIRSMH
Note: A&P, accuracy and precision; RE, relative error; RSD, relative standard deviation; FTC, freeze-thaw cycles; RT, room temperature.
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RERELR (LC-UV, RIEBEE-LMLWE,; Kit-PTA, BBRIAXFE,; Kitenzyme, [REEBEXFE. 5LC-UVEEL, "P<0.05,
"P<0.01, "P<0.001, n=6)o

Note: (A) LC-UV method was used to detect the serum uric acid concentration of rats in the two groups before and 1 h after administration
(CON, control group administered 0.5% CMC-Na solution; HUA, hyperuricemia group administered 300 mg/kg potassium oxyzate).
Compared with the CON group, **P<0.00 1; Compared to before administration, ***P<0.001. n = 6). (B-C) Serum uric acid concentration was
measured using three methods before and 1 h after administration (LC-UV, liquid chromatography-ultraviolet; Kit-PTA, phosphotungstic acid
method Kit; Kit-enzyme, uricase method Kit. Compared with LC-UV, "P<0.05, ""P<0.01, *"P<0.001. n = 6).

B3 ABRSABRE 1 h ARNBREBESE

Figure 3 Determination of serum uric acid concentrations in rats before and 1h after administration

2 LC-UViESHEIXNEENAIMEEE W ZRELE
Table 2 Comparison of the spiked recovery of LC-UV method and commercially available kits

(n=3,x +s)

DN S/ %
EREERTE)/h IMEREIRE/ (pgmL") Recovery of spiked samples/%

Time/h p/(ngmL™) Y BRBER X [REREGIE
Kit-PTA Kit-enzyme

02 10 99.97+6.86 118.83+21.22 60.05+11.2

25 95.90+4.54 117.90+8.48 84.31:431

1 10 98.18+3.23 125.00+5.34 27.37+8.62

25 99.64+0.99 112.96+3.85 43.55+5.38

i LC-UV, RAEBIE-RIMEME; Kit-PTA, BHSESZRNNE; Kitenzyme, REESZLFE. a, LC-UVEUEHUABABRIFAZAR1h
MERBRERERE S 21.21 ng/mLF150.71 pg/mLo

Note: LC-UV, liquid chromatography-ultraviolet detection; Kit-PTA, phosphotungstic acid method; Kit-enzyme, uricase method. a, The
concentrations of uric acid in serum before and 1 h after administration were 21.21 pg/mL and 50.71 pg-mL by LC-UV.
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Table 3 Comparison of liquid chromatography-ultraviolet (LC-UV) method with phosphotungstic acid method and uricase

method for determining serum uric acid
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Figure 4 Structures of uric acid (A) and 3, 4-dihydroxy-
benzylamine hydrobromide (DHBA) (B)
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