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Abstract

In recent years, the prevalence of hyperuricemia has remained high. High-purine diet is an im-
portant factor in causing hyperuricemia. Hyperuricemia will increase the risk of cardiovascular
disease, diabetes, abnormal kidney disease, hypertension and other diseases. However, uric ac-
id-lowering drugs have side effects, so it is necessary to develop alternative treatments. In this ex-
periment, we first screened lactobacillus strains with uric acid-lowering potential by in vitro tests,
and found that the best strain was Lactobacillus reuteri GKR1. Then, the high-purine diet was used
to evaluate the uric acid-lowering effect of Lactobacillus reuteri GKR1 in mice. The test divided ICR
mice into 5 groups: normal control group, negative control group, positive control group, low-dose
GKR1 group and high-dose GKR1 group. The test substance was administered to the mice via tube
for 14 consecutive days, and the serum of each group was collected on the 7th and 14th days of the
test analyze the content of uric acid, urea nitrogen (BUN) and Creatinine, and collect and analyze
the xanthine oxidase activity in mouse liver on the 14th day of the experiment. Experimental re-
sults show that low and high dose GKR1 can reduce serum uric acid and urea nitrogen content, and
high dose GKR1 group significantly reduces xanthine oxidase activity in the liver. Based on the
above results, GKR1 has the potential to be developed as a healthy food for lowering uric acid.
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1. 5|8

PRER(Uric acid) &M (purine) 2t f FFEAR TS AO 2874 o IR th ERBRSRUR 80% 2 Hi A A IR IR « 1% 1R
ST RRTTR, T 20% 2 H & Ak ez e B B AR T K . B R AAAHIE B JRFRZIA 750 mg, 46 RZHh
B WEHE AR SN o AP PRIR ™ A2t 22 SR IE R R BR AN R, A L r R AR BE 1y T ) VS ML AT i, AR
I RIRIMAE . 24 S ¥E4E 100 mL ML IR RIEAE 7 mg LL L, ZeVETE 6 mg DARIF, (EFR N & JRER LAE .

PREG S — PSR, E NAEFIRIAE T, ZUBETHIER - JRIR#H(urate)fF7E. 4 1) NS
RS B BN S I I s 2) PRERIS BN, 3) HEME RSN PRI R D, B 5l R
MAE . PREQUCEEIG AN, PREG - dF /2 B 3k, SECERAIET BT KR IS R A 5k 3R 7 W[ 1],
PRI e PRER MUAE 55 o VBB BB PRI . B DO RE S8 . s U557 5% [2]. [RIL, A7 b SRR ML
PRIEEAE R B5 11 15 R ILRE AH D o

H AT B ML FRER (250 P 73 NS, — B 3 T R A A AL g 4101 1) 771l (Allopurinol - febuxostat)
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FR%E %

BN R ERHEM ) (Benzbromarone . probenecid. sulfinpyrazone). A1, FMEIRIRZGVIHESA vl EF=4
RIPER[3] [4], DRI 7R EEIF R BRAGIR R 1) B ARIBIT W5

AR EMAEY), HE F R R A A R, BAPUAN. TR R R T B IE RS
R, LA AR, AR S 55 ENRe RN, R AEEEAPUCRE. BB, KA
WEICR AR SME R, 07128 H TN B A M A ) < B bk, R SRR IURE I B A X, VPl
AR TR T B ARG LV H R R PR D R

2. M5 A
2.1. BREREEZH B SIMFIE

WIFE 2 2 AE ARG IE T MRS #5953, 24 37°C. 16 /NEREFE, LA 4200 rpm B0 10 20 5h,
IS B A K B AR E T 1.25 mM inosine & 1.25 mM guanosine 2 PBS &4, T 120 rpm.37°C
TREGHFE 2 DI . FEFREHEUE LA 4200 rpm 250 10 4380, HUS IS, FIAH HPLC 438 B3l ik
inosine & guanosine W&, & e BA B IR IRTE /) Z iMK (Lactobacillus reuteri GKR1)HEAT S5 .
2.2. RS EREHSIE

P IRFLFT B Lactobacillus reuteri GKR1 ¥577 T 5 L MRS ¥i32 %, 4 37°C. 16 /MEF#E53E, DL 4200
rpm B0 10 738, b BRI ETE, TR 20%/50 5 95k J5 v R TR TS .
2.3. RIS

ICR #ER 40 WX, & RREL) 20~25 g, W EHRIEEWRIE(GE, &b, &R 1 G, KR

BEALN 5 4, B4 8 R/NR, 2RINIER ST, T4, PEPEXT IR . K58 GKR1 454 =77
GKRI1 4, THIFRELERT 22°C + 3°C, MHIHEE 55% + 15%, €8 12 /N2 EY, TIACUC 45
N: 108-14h.
24. R EREFIE

RG], 155 6 IR0 AE R 45 T MFG Tk}, Font iR ZH . B HEZH | K57 GKRI1 41 % =557 &8 GKR1

ARG T HIE RE S TR LabDiet 5001 ¥R RN potassium oxonate 2.5% 5% RNA 1%, {#i/]fi&
FE N PR INE o« BRI (8] 14 1, B H A5 S FEESE X 205 GKR1, LAEBIEKECE, R
KA. AFEFIEZ GKRI &G AR AAEUGHE, 238N HRA 0.05. 0.1 g# GKR1, #%7F
FE 2 5N XA RN H IR FIE + 60 kg (RACFIIRE) x 12.3 (MRS AMIRE R, HBE T
GKRI1 . ®iflE5 A4 10.25. 20.5 mg/kg BW. R EERE G0 AV B IEK . BHIEXT R
Jii Allopurinol (0.5 mg/kg BW)LAK GKR1 7B E M T % A/ R . 8RR T ARFN 10 mL/kg
BW.

2.5. ¥ E

2.5.1. FENE

RIS T TRV FRT, R AR EI 1 K E .,
252 BRE

RIGI A A R BT 4S5 1 Wk, DN R E e R E &R, 1 BESER AR E, it
HEMigaEE,
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2.5.3. MAFRER(Uric Acid, UA). FREZ(BUN). ALEREF(Creatinine)4&:l

T2 7 R 14 R, PSS R 77 508 Ko/ RIS, K4 T = a0 E 30 08, FRILE o3
Ja, LA10,000 rpm, 4°C + I'CHEETF, &0 10 708, W HIEREAMNTE, JF0RFT-20C £1°C, FiH
JE AT o

2.5.4. EEM S EF(Xanthine Oxidase)iE ¥ 547
DA A N B O RT3 5, IR S S s LA 1:4 145, A 6800 rpm, 15 5
FATT B35 J52 0 43 A 28 R e A4 P 7% 25 1% (Xanthine Oxidase Assay Kit, Biovision).

2.6. Geit s

SIGEHE LT 22 (B (mean) I br 78 {22 (standard deviation, SD)3R 7~ . 136 EHE F FH SPSS 4t il 84+ 5
IRl F4% 5 %05 T (One-Way ANOVA)J5 PL Duncan’s multiple range test 738725 2H [A] 55 2 25 540k, FELL p {E
/N 0.05 1N A 22 R IKF .

3. 58
3.1. REEMSBERRAE HEHE

1B B 4T I AR T 2 505 PRI ARER B0 inosine &% guanosine RIS 30%. 1] L.
reuteri GKR1 7] 5642 F¢f# inosine J% guanosine fit /71 100% (/4] 1), RBLFSEAER L. reuteri GKR1 JEATZ)
PR

@B inosine
guanosine

-

(=}

o
1

~
a
1

Rate of inosine & guanosine
decomposition (%)

Figure 1. Purine decomposing ability in each probiotics strain

B 1. &% KRR BE D

32. FESHBRE

F 0. 7. 14 RARIAE, SHATHAHMELILE, BEREER, SRWME | Pir. S4UhRAE R
REEMEREIRDL, W4 2 Frn.
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Fia%k &

Table 1. Average body weight of mice in each groups
= 1. RIEHAE A/ R E

23 M)
PN HTR 14K
B X HEZH 272+1.3° 300+ 1.4 329+23%
fukt IRZH 273+09° 30.6+0.8° 344+1.1°
P 4 X R 2 27.8+1.7% 30.7+£2.1% 33.6+2.1°%
ik & GKR1 279+09° 304+1.1° 32.7+13°
77 # GKRI1 28.0+1.8° 309+1.7° 33.6+1.6°
B #EL Mean = S.D.ER, MR FRRRGIZER, MEZERRANARG T LER, AEFEFRRA
B B Gt 2R (p <0.05).
Table 2. Average food intake of mice in each groups
%= 2. ANHEFA DR FERRE
. % & 2 (g/day/mouse)
HTKR F14 R
1B X HE4H 4.6 4.4
Hon R 2H 5.8 5.6
P 4 X A 2 58 5.6
ik & GKR1 5.7 5.6
7T # GKR1 5.7 5.6

3.3. IEHRER. RER. AFERRE

3.3.1. FRER(UA)

R 7 K, IR EE & T IEHSRAQP <0.05), FHMEXEAS GKRI K. &EilEL S BEK
F TR < 0.05) (2 3). RIHE 14 K, FOIRAERE ST IEES AP <0.05); 50t A,
FHIEXTREZH . GKRI1 K. iS4 &0 R 22 (K 4).

3.3.2. RE&E(BUN)
RIGEE 7 R 14 R, SIEFEXTHRAMLIL, A4, FHEXRA R EE M@ < 0.05). S5 MXFHEAL
AL, GKRI1&. miflEAH R EEFMKEP <0.05) (4 3. & 4).

3.3.3. HLBFE&(Creatinine)
RIGEE 7 K, IEFXTRRAM LA IR . BHMEX IR ZH & GKR1 K. &SFEAEEE e < 0.05) (&
3). I 14 K, TEAMNYTLTEEZEFGE 4).

Table 3. Serum biochemical parameters of mice in each group at day 7

3. RENRE 7T RZMEEL S

2H 51 UA (mg/dL) BUN (mg/dL) Creatinine (mg/dL)
1E o HE 2 5.90+0.41° 247+1.5° 0.37+0.05°
St BE4H 6.69+0.71° 36.0+3.9° 0.22 £0.04°

DOI: 10.12677/hjfns.2022.111007 60 5 E R


https://doi.org/10.12677/hjfns.2022.111007

Continued
FH %o L2 5.67+0.87% 332+33° 0.19+0.07°
{7 & GKR1 5.01+0.66° 258+3.7° 0.19+0.04°
s GKR1 526+0.44% 27.7+3.0° 0.16 +0.08°

i #E3 L Mean = S.D.ER, MR FRRRGIIZER, MEZERRANARG T LER, AEFEFRRA
8 B Gt 2R (p <0.05).

Table 4. Serum biochemical parameters of mice in each group at day 14

F* 4. FENRE 14 R MBERS

£H 51 UA (mg/dL) BUN (mg/dL) Creatinine (mg/dL)
B3 X HEZH 4.27+0.87° 251£15°¢ 0.24 +0.07°
fukt IR ZH 5.58+0.49° 340+1.9°¢ 0.24 +0.04°
BH 4 %of R 20 4.95+0.64° 28.7+0.9¢ 0.21 +0.04°
{7 & GKR1 5.13+0.35° 19.7+1.2° 0.20 +0.03°
s GKR1 5.42+0.57° 21.7+£34° 0.23 +0.03°
FREHHEYI U Mean + SD. &R, U FRR RGN AR, MEFERRANARG EER, AREFEFRRA

8 B Gt E 2R (p <0.05).

3.4. FFRERERIRIS SALEREE T

I 14 K, EEXTHRA., AOFRASHEMRAZ mLEEER. SRR MLt, GKRI il
HHRERIK(P <0.05) (4 2).

Xanthine Oxidase Activity

15+
b
ab

104 T ab ab a
o T
E
=2
g

54

0- T T
¢ & e

P BdE 4 UL Mean + S.D.3oR, UIIESCFREFRORGETT 2 45 R, MR T RERRA
FARg I ERSR, ARTFREFRORARRA ST EZER@p <0.05).

Figure 2. Liver xanthine oxidase activity of mice in each group at day 14

2. RIUBNRE 14 K2 FTRERBIEN S WESE M ST
4. Wit

AER, PR ER AR 2 BRAT ST S eh,  JUHGRAEPE 5 N B SR 5 R J b Bl 5, RV B
HREZ IR 520, (B ANRG IRER 502 B 2 L ZR[5] [6] IRIEN NARER 1 it S e A 1 287400 5
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BV

e

56

%

—LLE RS B, MR YRR, G RS, S SBURN T AERIRERT] (8], BHIL, FRATRI AL
RIS IAE A R, R L. reuteri GKR1 TEARIG B AT 58 4 FEMRIERS , HRHE Yamada %5 A [9]HF 7t 45
o, DRI PA-3 B BEAI GRS S 2 88 /1, HEW L. reuteri GKR1 W REHLEAAHFEMRE ). )5
ghpdinh, AMEDBRKET, MAEHEERE RNA PLA potassium oxonate (FREREGHIHI ), 5
SUNRIRE L RRIKEE, SRR R P 3. £4), AABASEERTIERSEA, SR
56 LA v MR A B 15 5 /0N B v PR R I RE A A iE ) o

TERIGEE 7 K, & mijflE GKR1 4LiME R FRIK & BE KT O 4 (p < 0.05) (55 3), REEH
14 K, {&. =F5E GKR1 4, 5axAMLtt, 8BS LiER, HEH FREIEHA. HEM L reuteri
GKR1 HARERRRACE, 2B T2 RIEMS BB AR, Dk Ve 4 AR AR AL 2, 3k 20k
IR P RBR I BCR[10] [11]. BT, SRBRIUEE /N R, i o B 2 8 H i iiE Bf e 2> 5245 12],
A5 IE TN B 3R 5 B I A R R N I b, 3 R R R, A s N R = A S R n[13]. Tk
5 7 KK 14 K, K. mifE GKRI1 4L+ BUN iR B B E KT A R4 (p < 0.05) (5 3. £ 4), &
JNANFE GKRI1 A FEARK R i IR ER A7 SR ) B 4547 » L3 A Creatinine 25 5, 5658 7 RIEXTIEZH Creatinine
BAEETHAMAR, 514 KGR LREEZFGEL 3. K 4), MR Serfilippi 25 A[14]8F5TH5 H,
ICR /MR Z Creatinine I AT 0.2~0.4 mg/dL, HiRIREE 7 KIEX IR Creatinine ({4 0.37 mg/dL,
ERATIEFEHE.

Dolati [ 1515 AFFTEH, {4 potassium oxonate 75 5 /N 77 A8 5y R R IMAE ,  FE U 2 M2 P& S AL T
S, AREE R R EA 8, S EAEEANERS R IR OB R, R, &
155 2 (NERS RN IR ER, SR IRERIMAE . RIG5E 14 K, ®7E GKR1 41, Hastiamlt, 2%
I SIS A IS T (p < 0.05) (4] 1), BAKTFEIRER 254 Allopurinol, %7R kA GKR1 AJ#5 B FEAIC
Hh B I A LA 1

5. &t

AR5 DU A6 5708 tH B B AR RERS B ) 2 GKR1 B PR, )5 PAmy JRER E /N R, % GKR1 1IK.
e, BRI T RIR, e BE D MiE T BUN & &, J8/b m SRR R K B AE 4%, 177 GKR1
v 7T B T A AR AT U S M A B I, AR A RIS AN PR IR . 2R DL SR, R/ R
i L. reuteri GKR1, BB AFENEHIRA 0.1 g, RIS TR RER BE %R, H S5 RERZY) Allopurinol
RORZRAKR, MaEw 2, MG ARIER, RRBAGIE LI RN RIEIRAE ™ i
W1
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