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Modulating effects of tomato total saponin on
uric acid in hyperuricemia mice
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Abstract; In order to investigate modulating effect of total tomato saponin(TTS) on uric acid, we used hypoxanthine,
oxonic acid potassium salt, and uric acid and potassium oxyzincate to establish hyperuric acid model mice, and

investigated the effects of TTS on uric acid excretion, blood uric acid, urea nitrogen, creatinine, xanthine oxidase and
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organ index in normal mice and hyperuricemic mice. The experimental results were as follows: TTS did not affect the
blood uric acid level in normal mice, and the blood uric acid values in the normal group and the low, medium and high
dose groups of TTS were (170.4+36.7),(178.3+69.7), (175.5+42.1),(185.3£72.6) umol + L', respectively. TTS
could reduce blood uric acid level and xanthine oxidase activity in hypoxanthine and oxonic acid potassium salt
combination-induced hyperuricemic mice, and the blood uric acid values in normal group, model group and TTS high
dose group were (140.4+36.7) ,(378.3+69.7) , (278.3+62.6) mmol + L', respectively. The xanthine oxidase values in
the normal, model and TTS low, medium and high dose groups were (1.2+0.3),(1.8+£0.2),(1.6+0.2),(1.5+£0.3),
(1.320.4) U - ¢ liver, respectively. TTS reduced blood uric acid levels and decreased xanthine oxidase activity in mice
with hyperuricemia induced by the combination of uric acid and oxonic acid potassium salt, and the blood uric acid
values in normal group, model group and TTS high dose group were (98.8+21.8),(455.6+78.8),(333.7+68.7)
wmol « L', respectively. The xanthine oxidase values in the normal, model and TTS high dose groups were (2.1£0.3) ,
(2.5+0.2),(2.320.2) U - g liver, respectively. The above results suggest that TTS does not affect blood uric acid

levels in normal mice, but can reduce blood uric acid levels in mice in a hyperuric acid model, and the mechanism may

0%

be related to the reduction of xanthine oxidase activity.

Key words: total tomato saponin (TTS) , uric acid, oxonic acid potassium salt, xanthine oxidase, hypoxanthine
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Table 1  Effects of TTS on modulating level of
uric acid in normal mice
e i Fon
BEH O BEE RR
J5hR DO <A S R 1 == 2 W b1 == 2 N =15 1 =
H Control TTS TTS TTS
Item . .
group low medium high
dose dose dose
group group group
JFREFE %L 35.6% 37.1% 36.1% 38.1%
Liver index 43 2.7 2.8 3.8
(mg-g")
B e %X 12.5+ 12.0+ 14.0+ 13.1%
Kidney index 1.2 1.8 2.5 1.6
(mg-g")
JIUHIE 5 % 3.7+ 3.5+ 3.7+ 3.6+
Spleen index 0.6 0.5 0.8 0.7
(mg-g")
JR% UA 170.4+  178.3x  175.5+  185.3=
(pmol -+ L) 36.7 69.7 42.1 72.6
i Glu 6.3+ 6.0+ 6.4+ 6.0+
(mmol + L") 1.5 1.5 1.3 1.6
SR [ B TC 4.7+ 4.7+ 4.5+ 4.5+
(mmol + L") 0.6 0.9 0.9 0.8
H il =5 TG 1.4+ 1.5+ 1.4+ 1.4+
(mmol + L") 0.4 0.4 0.4 0.3
WU Cr 65.3+ 51.3+ 58.4+ 60.3+
(pmol + L) 33.7 13.7 18.7 16.5
JRZ A BUN 5.7+ 5.9+ 5.4+ 5.5+
(mmol + L) 0.7 0.7 0.8 0.9
SEM TP 55.2+ 55.9+ 50.6+ 57.3+
(g- L") 2.7 2.8 3.2 4.1
M8 Alb 34.9+ 35.2+ 33.8+ 35.9+
(g- L) 2.0 2.6 3.1 2.6
JHF O 2 W SR A Il L.11% 1.13 1.15+ 1.09+
Liver XOD 0.25 0.18 0.16 0.17
(U - g liver)
24 h FRERHEM & 2.86% 3.13% 3.22+ 3.05+
UA excreted 0.72 0.49 0.48 0.51
within 24 h (pumol)
24 h JREZ A HEM = 1.18% 1.29= 1.19+ 1.16%
BUN excreted 0.29 0.17 0.22 0.24
within 24 h ( mmol)
24 h JULEFHE 4.23+ 4.50+ 434+ 4.28+
Cr excreted 0.84 0.76 0.86 0.77

within 24 h (pumol)
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Table 2 Effects of TTS on modulating level of uric acid in mice models with hyperuricemia
induced with oxonic acid potassium salt and hypoxanthine
B Al B F i BT AL
ez X R ZH HIRIZH G EE2H LEbilh=¢:| e 7 2
Item Control group Model group TTS low TTS medium TTS high
dose group dose group dose group
46 % 37.6+3.0 41.1£2.7%* 42.1+£2.5%% 40.9+2.8%* 41.5+£3.2%%
Liver index (mg - g")
5 k4 L 13.9+1.2 16.0+1.5%* 17.1£2.5%* 16.8+1.97%x 15.9£1.7%*
Kidney index (mg - g")
8L FE % 2.9+0.5 4.2+0.5%* 4.2+0.6%%* 4.4+0.8%* 4.0£0.6%*
Spleen index (mg - g")
SRR 140.4+36.7 378.3+69.7 ** 354.3+55.5%%* 338.3+82.1%* 278.3£62.6%%5%
UA (pmol + L)
1A 6.4+1.6 6.0+1.2 5.9+2.2 6.5+1.3 6.6+1.5
Glu (mmol - L)
S OB ] 4.6+0.5 4.6+0.9 4.4£1.0 4.4+1.2 4.5+0.7
TC (mmol + L")
Hh=ns 1.5+0.4 1.4+0.6 1.5+0.5 1.6+0.4 1.6+0.7
TG (mmol - L")
LT 60.3+23.7 81.3+13.7%* 91.2+£23.7%x* 88.3+15.7%* 78.5+£15.9%x*
Cr (pmol + L)
JRZEA 5.7£0.7 8.9+0.7%* 8.5+£0.9%* 9.0£0.8** 9.1+1.1%*
BUN (mmol -+ L)
BEA 55.2+2.7 50.9+£2.8%* 51.2+3.1%* 50.1+£2.2%* 50.6+3.1**
TP (g- L")
HEH 34.9+2.0 31.9+2.6%* 30.2+2.7%* 31.3+2.1%* 30.3+£2.2%*
Alb (g- L")
T B N e 4 A il 1.2+0.3 1.8+0.2 % 1.62£0.2%%" 1.5£0.3%% 1.320.4°
Liver XOD (U - gliver)
24 h PR R HEM & 2.8+0.8 10.2+2.5%* 11.3+£3.2%* 10.8+2.7%** 11.8+£3.5%x*
UA excreted within 24 h ( wmol)
24 h RE A4 1.2+0.3 0.7£0.3 %% 0.6£0.4 %% 0.7£0.3 %% 0.8+0.4 %%
BUN excreted within 24 h ( mmol)
24 h LB A 4.220.8 4.5+0.9 4.3+0.7 5.2+1.2 5.1+1.0
Cr excreted within 24 h ( wmol)
T SIEFA A, * P<0.05, #* P<0.01; 5B EE, “ P<0.05,°° P<0.01, FIA,

Note: Compared with control group, * P<0.05, ** P<0.01; Compared with model group, *P<0.05, **P<0.01. The same below.
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S EME TR X AT RE R AL /N B PR R K F Tt
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X IE /N B PR R LA K HoAth T 7 $8 b 15 06 18 3%
PERZMR 0 B 3 i L R S 2 5 ) I /D BRUR TR
AR, WA X H /N BUE = A FEEH, &
T X Y M Sy D R R R 5 5 1Y) v DR TR A

/N B, T AR G L DR TR 7K SF B U B IR 08 4 A
B R , X 24 b BRI HEME R JC 8 35 VRS2 i, U0 A 2
Al ek B PR R A T ] R -5 (IR B I e S AL i I
PEA O, AN E IR PR HEHE, 26 g &
R 2T R TR T A 1R TR T A5 3 119 e R TR A 2 /)
B, AT I TR DR PR K - 5 3t R v R L ]
IEE AT A O 5 SR S O e, i ey R 2 3
IR i SR 46T Tl 5% 1 O DG I 35 RS ), U D A IR
TR I AL 1 R R 7% S 10 e R PR S 2R/ L 3l A
TR AN B T B R S B T 2 1 P LA
PRERAE T, 15 B 38 8 Fe T e PR IR A PRI RE A
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Table 3 Effects of TTS on modulating level of uric acid in mice models with

hyperuricemia induced with oxonic acid potassium salt and uric

A Fe i B Tt WA il B A
LD it B 20 TR IG5 = 41 PR A 1o 71 A 21
Ttem Control group Model group TTS low TTS medium TTS high
dose group dose group dose group
JHF N 28 33.8+2.9 31.1£3.8 32.1+3.5 30.9+3.8 31.5+3.2
Liver index (mg - g")
5 UL 12.8+1.8 17.142.1%% 16.5+2.3 %% 18.8+2.9%x 17.9+1.8%x
Kidney index (mg - g")
NG F 2 3.2£0.6 3.4+0.8 3.3x0.7 3.4£1.0 3.2+0.7
Spleen index (mg - g")
PRIR 98.8+21.8 455.6+78.8%* 421.7+99.5%* 378.6+82.8 %% 333.7+68.7 %20
UA (pmol - L)
Jiiki 4.4+1.5 4.0£2.2 4.1£2.0 45+1.3 4.6+1.8
Glu (mmol - L)
IR 3.6+0.4 3.3+0.7 3.420.8 3.4£1.0 3.5+0.7
TC (mmol - L)
Hh =g 1.1+0.3 1.2+0.6 1.0+£0.6 1.1+0.4 1.2+0.3
TG (mmol - L)
WLEF 20.3+3.7 51.3+8.7%%* 48.5+13.7 %% 48.3+11.7%%* 48.5+10.9 %%
Cr (pmol + L)
RER 4.6+0.6 9.541.7% 8.9+1.9%* 9.0+1.8%* 9.2+1.1%%
BUN (mmol - L)
BEA 58.3+3.7 52.5+2.8%%* 51.9+3. 4% 51.1£2.5%%* 51.6+3.2%%
TP (g- L")
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