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Study on the uric acid-lowering effects of postbiotic powder in hyperuricemia

WANG Ao', LIANG Wu'”, FU Tian-Min', SUN Yun-Qi', LIU Qing-Qing', HAN Xue-Mei'"

(1. Tianjin InnoCrigin Biological Technology Co., Ltd., Tianjin 300301, China;
2. Tianjin Key Laboratory of Edible Probiotics, Tianjin 300301, China)

ABSTRACT: Objective To investigate the uric acid-lowering effects of compound postbiotic powder in
hyperuricemia. Methods In vitro experiments verified that the metabiotic powder had 2 kinds of effects: Inhibiting
xanthine oxidase (XOD) activity and degrading uric acid, and then establishing a rat hyperuricemia model, and giving
postbiotic powder treatment, respectively, the changes in body weight, joint growth, serum uric acid (UA) content,
serum XOD activity, liver and kidney function, and total cholesterol (TC) in blood lipids, triglyceride (TG) level were
compared. Results The sample significantly reduced the serum UA content, serum urea nitrogen (BUN), creatinine
(Cr) and TC levels in rats with hyperuricemia. It could effectively reduce the activities of serum XOD, aspartate
aminotransferase (AST) and alanine aminotransferase (ALT). Conclusion Postbiotic powder has the effect of
lowering uric acid, and also has a certain therapeutic effect on liver and kidney injury and dyslipidemia caused by
hyperuricemia, and the therapeutic effect is positively correlated with the intake of postbiotic powder.
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1.1 MR5RF

SPF ZEtE K B 60 HARE 200 g 245 [shi Ak =1l
WES: SCXK(5%)2019-0010, 37 D48 b m0)E WA A FRA
A, JEETOH AR A IR SR, R RARYE L A (R B
ZEHIFF B 10B430 A5 A2 oK 0 il 25 i S ) R i)
D5 A, R LR AN T 2R AT A TOB430 , BE4Y
oK FRTH 10B502 , FLAE A ERE 10B701 JAATE (A K AR5
FEHIGEL T/CBFIA 09001—2023 {25l FLER@2E
JEHETG ). T/CBFIA 09001—2023 { 25 4= B4 Bt [ 25 R T
LEITH ) )]; NaH,PO, *» 2H,0. NaH,PO, * 12H,0, HNEn
(xanthine, XA), XOD. UA. EERHM (2.5 g/kg). AL
K10 mL/kg). BEESER (A AT4)( IR A R A PR A
dl); UA KR & (55 105-000476-00) . SR Z & (blood
urea nitrogen, BUN)KIA & (585 105-000452-00), AL
T S 270 £ (5245 105-000457-00), XOD i P46 71
& (1% 5 105-000443-00) . 4 N % % W (alanine
aminotransferase, ALT): MR & . 75 554 Z il (aspartate
aminotransferase, AST)MIA I £ (555 105-000443-00)
H i = B (triglyceride, TG) & & A& Ml ik 7 & (7% 5 :
105-000449-00) . Ifi g = IF [E B%(total cholesterol, TC) & 46
MR & (525 105-000448-00)(FIIE 5 4= W E T Ha Tl
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1.3 XWFE
13.1 4RI UA %%

(HZEg 54

BB 10B701 JeAnd (ks HfEs
RFHRETIH 5%). 10B502 54 TLAH (R BEERE: TH
P S FRILE 40 LN 5%) . T0B430 JeAondl (R %R
e WMESEREE AN 5%). EAFA AR
3 IOB701: 2%, IOB502: 1%. I0B430: 2%).

Q)T

PR 2% WbV M (phosphate buffer solution, PBS): FRIL
71.6 g Na,HPO, * 12H,0, ZEH/KEZE 1000 mL, 753 A
7, FREL31.2 g NaH,PO, * 2H,0, ZEIB/KELRZE 1000 mL,
53 B, B A W 81 mL, Bi& 19 mL, BG4, RIS
# 0.2 mol/L. pH 7.4 i) PBS.

XA JERWER: BRI XA 6.1 mg, F 1 mL 1 mol/L
AR, L PBS 4 % 100 mL, 153 0.4 mmol/L
XA VW

XOD ;B XOD (10.9 U/mL)F PBS ##4 0.05 U/mL
TAER . XA Fl XOD ¥ i34 107 BB ELH

3)ARAMI XOD itk

A4 J5 LB TORE O FH PBS ¥ A B il ST HE Mk B 4331 10
25, 50 mg/mL MR, 30 SRS A 2 mL
XOD % (0.05 U/mL), #£ 37 °C#& 3 minJ&, JilA 200 uL
XA VW, JA3I R, 37 °C . 150 r/min $E PRI 6 h, K5
4°C, 8000 r/min &.0» 5 min B_E3EW, 7EW K 293 nm T
WEMOGRE, WOCEEICH Ay SFATIE 3 R, 2051 AL
Ao Ao

HHMHRE: WBEERESRIN 10, 25, 50 mg/mL (¥
JaHEJT PBS VR, 43AINA 2 mL XOD ¥%3#(0.05 U/mL),
37 °CY¥H 3 min J7, 150 r/min, 37 °CIRIER N 6 h, HUH
Ja oA A 200 uL XA ¥, 7.BP 4 °C. 8000 r/min L
S min, B35 BP0 E WOEEEAE, IEA Ave

HRAE A ()35 XOD il 2.

XOD #il 2R /%=[(As—An)/Ag] ¥ 100% (1)

(DHIEIMIERE UA I3 5256

Je A TTHE S FH PBS ¥ Ak L il BB R EE 43 3R 10,
25. 50 mg/mL BYHEW, A0l A TR INA S 0.8 g/L

UA ) 2 mL PBS ¥ & . 33, 37 °C. 150 r/min $JK X
R 6 h, 2RJ5 4 °C. 8000 r/min B5.0> 5 min B 35, 7EIK
+ 293 nm FMEBOGE, FATE 3 ), BOLEICH B,
(Bi. By, Bs)s

ZAMKE: FIEKE S 10, 25, 50 mg/mL
B J5 A2 JC PBS IEWTE 37 °C., 150 t/min 3 EH S 6 h, B
HIE A BIIAR 0.8 g/L UA A9 2 mL PBS ¥, 7Bl 4°C,
8000 r/min 0> 5 min, 37 RPE _FIEROGEE, 129 Boo

AR AR Q)P 25 UA i

UA 537 2/%=[(B—Bn)/Bo] X 100% 2)
132 AKAK UA £58
(1)ZE55rH
BB =5 X R4 (Control) . 57 JR R I SE AR Y 20,

(Model). A JG4ITUHMIFIEAPB-L). E&JEETHE
441 (PB-H).

(2) K B e i AL A 5 ) 7 7

Shy i SRR R RS, TR A A R R 4 A B A
B, 1E(22+2) °CRU TR, B H 12 h B, A
BEN NSRS dJE, B 10 R—4, FEPL b Bk 44, =
P % HR2H K Rl g K S 44 T AR BEER /K (0.2 mL/ ), oAt 52
2R B A T AR R (R B 2.5 g/kg),
P M 10 mL/kg (R E R IEATHE S . S8l 7d )
MR Py it B it P 9 83 19 o I A2 I3 UA KOF, UA K
->650 pmol/L, Ay 5 bR R I E K BT,
133 #R%H

U PR R M R i Ih ST ), 28 2 d e, R
XS I SR B 45 F 10 mL/kg AR K . R AR IR
ML R EAGRAHA IR, HEH28d, IO,
7. 14, 28 d FATHISCHEBR ARG . E R R EUAER
200 g, RIS B R 0.25 g/mL, ¥EHFEN
0.67 mL/kg; & ZHE 5 i Mk o 0.75 g/mL, VE B
14 0.67 mL/kg®,
134 KAMFAWES 272

S K AT IRHERUM, 7E 4 °C.8000 r/min 2514, &
> 10 min, $EBEJZMAEG, BET-80 °CKAH % 7R H;
XK BT AR BT, PR BRUFALZY . B A 4L 5E 4
W DS IFIE . BIER RN . APESEIE N, JEAU TR AR
T, Hor BT K BRI R B R 5.
1.3.5 RA—HHSHUR

SCEGHAR N, WAR K BRI E AR L. R BRE, &
R RATRAEBRE, JHE 0. 7. 14, 28 d AIENL,
13.6 UAMZ

S RITEE25%5 0.7, 14, 28 d il it R M (IR BRI, F)
T 5K R 8 S 3 591 46 0 A I 375 UA K-
13.7 K A48 % 3470 2

Fie AR 65 100 B A5 45V E D 2 A5 20 K UM 1 UA \BUN
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Cr. XOD i 11 AST ., ALT & &, VUK KR+ K TC.
TG &,
1.4 FIFENIE

A SEREEEAT 3 IR, BRI N IR
M2z, SZEBURER A Excel 2021 BTS00, 1

GraphPad Prism 8.0 AT /3 B 3T 41+5 A [W] 20 0 BfE Je
WEEER.

2 GER5HH

2.1 [FHETHEINT XOD 5E DRV HDHI SR

XOD RELER AL XA E AL B UA FiTs 4 8 B 72,
ZGIRPIE S, & UA A S, BRI A 9T
1 DR IR MAE A T 240 55 . 3R] XOD XHA Y7 I XS5 = IR R
IR AH S P2 A S AU A0 0 A B . AT
YT 3R E A TC R E AR, XF XOD & J7 il
&0, 4 Ak, w2 AN BT (10 mg/mL. 50 mg/mL)i#
s, M1 AT RUE A RS A A R A2 ok XOD
VR S Ak S S R T — U A G Bk R RCR (P<0.001),
A3 £ J5 A5 T8 TR vk B B s X XOD B30 200 R bk g %
(P<0.001).,

o JOB701JE470
50 - S I0B502)54:7t
237, 10B430J5 400
- 40 - mmw IREEHAEIC
E 30
=
sl
5220
)
o
> v
10
0

TE: e om SR R AETTM L, 22550 .35 (P<0.001),
P 2 [l
1 &A% XOD i 1 Al 5 e
Fig.l Inhibition of XOD activity in each group

22 RETHMERINRER UA B

UA BB R R, IRER S UA A, JR%E
FAE 290~293 nm ALEA GRS, DR b3 50 R S R iR
WG RE AR AL AT AT UA B 500, AR50 7 3 Fil
Ja TGN A R A e R UA BITEDL, k. & 2
ANYEE(10 mg/mL ., 50 mg/mL)EF7528, fE 2 ] IFE
AN B e B IR G 20 5 AR JUA0 R UA BT B TS

HEIG(P<0.001), H1 & 2 AT LI H A2 A5 AR 0K o e i Rk
B MR UA BB bR,

UARFIRZR %

A

SRR
SASAAAARARAARANAN

R
RS
R
N

RIS

NSSSANSANAANNAN

J& AR TS i Mk B/ (mg/mL)
B2 K50 UA T
Fig.2 UA breakdown in each group
23 KEAEEEZKIFR
TESLR R b, B RS BRUA B AL DL . A5 HLR
BUBTRE BRI ik 3 PR, TEALEREAR, #5A4k
FHZH 1 K B T AR ) R IS 0] 22 5 B g2 8 X, BEIAS
(i) Aab 3 2O R B TE 5

400 —©- Control

B Model
—A- PB-L

350

-V~ PB-H

-7 0 7 14 21 28
A al/d

1 —7~0 dfRRIENIMEIRSE 7 d, B 4. 5[,
K3 KRR
Fig.3 Weight change of rats

24 FETHMITARILIESR UA #9520

F e BRI G B e RS Iy v St R BRI TS UA %7
i N 4 PR, JRYTRT 7 d BRI 525 T RRAAR L, R
UMY UA &8 B, X FBHAC R & PR R LA A2 75 A
SEIREN . VRTT WSS R R, RIF A SRR A L, R
TR A S R A YRR MR Vs UA ST
W DRI, WG ETTRRENS B S TR IR TS UA &8, HR%
IE UA SR 5 e Aol 2 IEAHK,
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S —&— PB-L
200, ¥ PBH Hith
* . . ® ®
-7 0 7 14 21 28

A al/d

52 (UM H, 2R 25 AR 3 (P<0.001); SHEAEIZIAR EL,
#R TN 2257 35 (P<0.05), ###R /R 22 SR AL i 25 (P<0.001), TR,
B 4 JeAETTH R EBUINTE UA & & i m

Fig.4 Effects of postbiotic powder on serum UA content in rats

2.5 [RETTHIERERMAEAR X TIE KA S0
it UA {EAGEB SIS, JRARERAE B T NS T
I, DURR IR IR Eh 25 fh 2 A WTRIOS TS, 5 D SCY S Al
W7, 2 S 380 DR IR I A BT 24 2 L e R A L 4
FER, A bR A RO 2% 2R BUAE O3y 4k B2 D 5%, 45
RANE 5 PR, Ha5 ARG L, BEEILUR RO K
A SRR, S5O R4 e AETT
oy v 1) ek 2L X RE A AN [ i B 3 A AP i PR R IMILRE A Bl DG 14
WS GEAIEM, J5 A TURRERS AT AHE SR i PR IFR IMUAE K
SRR R RE, S L e 79 2 2 S S 0O S A

8 -

g

E
H
i
o
K

—e— Control —«— Model ——PB-L——PB-H

-7 0 7 14 21 28

I a]/d

5 J5 A Ok R PR IR MLAT R B 5G9 19 K S 2
Fig.5 Effects of postbiotic powder on joint growth trend of
rats with hyperuricemia

2.6 FETHITKRE XOD 3EDHIF N

XOD 2R A USRI i SCHE IR Ll 4% UA
A ) e 2R, T e PR IBR IILAE B9 0 H o 4 S
XOD 5 |8 T SO R 22 BELA UA A sl 28 W,
IM3E XOD {5 1 B AR a2 I iR UA (948 kR, AN
Bl6 R, 525 xRN b, ALK BUMLTE XOD i 1

B EHR I (P<0.01). ST, J5AECRERIEA . 5
A= Tk e R B A X e W R R LTS XOD 1 ) (P<0.05,
P<0.01), Z55RUEHH, J5ETOH BB S (LIMYE XOD i
01, BIRAToh SRR FREME XOD I 1SR B
T

20

XODJE #1/(U/L)
= I

W
T

Model PB-L PB-H
285

Control

e G2 A, R85 AR 8 2 (P<0.01); SEEIZAAR L,
#HFRTN 25 S 2 (P<0.01), T
Pl 6 J5HE Tk BRBR ILAE K Bl XOD i 77 A 52
Fig.6  Effects of postbiotic powder on XOD activity in rats
with hyperuricemia

2.7 EETTHX S RER MAE KR S Ihae a2
BUN &8 (R0 E 2R, Cr JEALAARE
B8, 21 o BUN . Cr 7t 58 4 /5 e id BH B U o 3
B, AL, BUN . Cr & B I R B3 A S ShREE br
Fe BT SR i, YR BRI BUN . Cr & &= F4 1l
Eo WE 7 PR, HasAX AU, ALK RO
BUN. Cr/K¥- 2 ZE3#E(P<0.001), SHEEIAMLL, 54T
MR . J5 AR O R 7 2 X R A [ B M 66 I 3
BUN. Cr /K& FFE(P<0.001, P<0.01), 45%4FH, 5
H UM FEAR ML BUN, Cr ACERIBCE, B g st T
R IMLTE BUN. Cr SN L, WA AR 0K B Sk 2 1 i IR
% I o] D RE 1 AR 4% o
2.8 [ TS FRER MRE K R AT Th aE 3545 B 22 M
M3 ALT. AST JE40Ai T 40 M2 FnZohs (4 b i i,
HUARLE T IEH R OLT, MK PR ALT, AST 4ERF7E—
AT, (A SHUARIFA0H SZ 3 5 IR 38, ALT F1 AST # %
M. W, MmEH ALT. AST 3% S §9 7 s a1 R LA
JEANA & e R E B bR . R 8 FioR, BEALZ K R E
ALT. AST & /1 3 45 F141(P<0.05, P<0.01), 55
AR, FATTRERIEA . FA TR A A AR
TN [ AR i I ALT  AST 16 KRG 45 Bk, 5
A UK A BRI ALT . AST 3% 1, HEFHEAXF
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FEIMTE ALT. AST 5 S5 5 B 2. (P<0.05, P<0.01), 1560H SR, JEATCR AL SR AT A R

J5 A T REAT AU % v PR R AL X JHF 2 RE S B0 4 AEA% 1025 AR o5 PR IR I K LI TC 7K (P<0.01). 2521
29 BEITHATENARMAEHEKIER KW, JEAICRREARIRILAE TC /K-, His il a ek

W 9 PR, 57 PR RALR, Bk Rms e IRILIE TC /KRR NI R, BTG 2ok RE S FE
VT EHEAEA(P>0.05), TC K-35 THE5(P<0.001). FH o0 PR PR ML 5 2 0 1L B 75

15 r 40 B ek
2 ~ 30
E S i
]
£ g :
= = 20
i =
2 © 10
0
Control ~ Model PB-L PB-H Control ~ Model PB-H
215 205
[ 7 J5 A= TR R PR IR AT R B S R BRI S
Fig.7 Effects of postbiotic powder on renal function in rats with hyperuricemia
80 * 300 -
~~ 60 B # ~~
= = 200
H 1 s =
I 40 I8
é 2 100
20 +
0 0
Control ~ Model PB-L PB-H Control ~ Model PB-L PB-H
205 2051

P8 5 ATk v BRI ILAE R BRI 2l RE f9 52 )

Fig.8 Effects of postbiotic powder on liver function in rats with hyperuricemia

1.0 ¢
_ _ 0.8
= =
= = I
=) g 06}
) )
= =
<m <m 0.4 '
2 2
0.2+
i 0 P i
Control Model PB-L PB-H Control Model PB-L PB-H
215 2157

9 JE AR R PR AR AR R BRUMLAE 7 TC . TG KPS0
Fig.9 Effects of postbiotic powder on blood lipid TC, TG levels in hyperuricemia rats
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