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Effect of polyphenol compound formula on relieving

exercise fatigue in mice
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Abstract: Objective: This study aimed to explore the fatigue
relieving effect of Lonicera caerulea Berry polyphenol, hawthorn
lactoferrin and vitamin C as

polyphenol microcapsules,

polyphenol compound formula to alleviate fatigue. Methods: The
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commercial sports nutrition food with the compound formula of

creatine, f-hydroxy-f-methylbutyrate, fructose diphosphate,
taurine, vitamin B and watermelon powder was used as the
positive control. The experiment of exhaustive swimming in mice
was carried out. The fatigue related indexes were determined by
the kit, and the microscopic pathological tissues of the organs
were observed by H&E staining. Results: There was no
significant difference in body weight of mice (P > 0. 05).
Compared with the normal group, no significant difference in
organ index in the dietary supplement group (P >>0.05) was
found. Polyphenol compound formula significantly prolonged the
swimming time of mice at room temperature and low temperature
by 106.01% and 140.94% , respectively (P<(0.01). Moreover.,
oxidative metabolite  accumulation  and

stress, energy

metabolism, and down-regulated secretion of inflammatory
factors (P<C0.01 or P<C0.05) were also improved. It promoted
the cell nucleus increase in muscle, inflammatory cell infiltration
in the liver, and redness and shedding of tubular epithelial cells in
the kidney. Conclusion: Polyphenol compound formula can relieve
exercise fatigue at low temperature and room temperature.
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Figure 2 Effects of polyphenol compound formula on

exhausted swimming time in mice (n=7)

AL . SHBEARTERDRIZHNES

1.7 HEALE

TR I e 3 AFATHO Y E L, 25 R P ¥E £
FrifEfm22” F Rk . F SPSS21 #4247 Duncan’s £ & H
BT E M. P<<0.05 HEF B E.P<<0.01 HEFMK
LTE N
2 #R500
21 SBMEEEAMNREERESEREHNZME

ATl 1Ca) W] 0, Bl R O) 0 4 4, /DN BRI JOR IR 4
e SA/NREELE EEA RANTZR T ASE
AR /N AR B TR T B — e
& 1Ch) AT 5N, 5 0E 5 A1 B, A58 A0 21 v I U UE 45 48 4
RN (P <C0.05) , ' B AIE % 4 50 I U AIE 445 £ 40C B 3
PR 22 5, T J LR BH A X6 HR 4 A9 I 0 2% 48 5L E D R
T BORI G O O 25 46 0 .3 AR A
2.2 SBWMEEEAER/MNR B KEE

7385 Tk A [ K i AT A A b I e ML A R S AR DY,
F & 2 AT, AR AL B, TE O 41 /0 BR TR U DK )
FEHEIN (P <T0.01), # IR MR A 7 4 4 0 i KT
106.01%,140.94 % . 5 BH ¥ X BB 41 A0 e . e O 41 /D B f

6o
sk
Ml =
MNTM
40 NTF
EINTC

LT™

JIEA AL
Organ index/(mg * g)
(3]
S

* P<0.05
(b) /NSRS

% B B A B oy 3 RORE AR B 38 H ¥k

Effects of polyphenol compound functional formula on body weight and organ index of mice (n=7)

Y K IR ] S 3 B (P <C0.05 B8 P<C0.01) , % iR A iR
Bc J7 4040 M AE K T 82.04%,71.63 % . i WA 7E IR A0 IR
WEER M E J7 3B T/ BRI UK 7 e, BRI
FIEE T T B PEXT B 2H (P <<0.05), 58 iRl 7 A AR 1L
AP T PE 7 28 /0> B A7 2 i ok B R) 22 SO 3 . U I O
R RARE T HA — @ WP R, AR &
W, 4 25 46 B Rl A R A 4R B ) e A8 A K B F R UK B
] R B A, SIRE SR -8, RUZHE AR
75 AT LASE K /N BRZ Bl B 1R] 12 0533 B i ) .
2.3 BHMEARAUEEF/DMREALEH

K19 55 2% 3% e ALK S AL/ B R AL R 427 i, MDA
JE NG B A AL W, 5 5 A0 A Ak B T L e e
MDA (1 7= A= #0050 2o 401k T 9 /0 448 b 458 403 0 28 foe o

147



E# 5E % NUTRITION & ACTIVITY

37120 SOD REMS 7 Bk H M 5L, T-AOC RE 1 3 & Wi &
K, ZH T LA ST R ALK, I 3 AL S
IEH AR B 4 MDA 3 7 |/ (P <<0.01) ; SR AL 4
AHLE , BE T 40 MDA & & 8 3 PR IR (P<C0.01) , % il 41 FIAI%
TR 7 4 5 BIFEAR T 48.20%,50.87 % 5 5 FH 4 XF 16 26 A1
e L5 4 MDA 3 FE IR (P <C0.01) , % i 25 AR I8 B 7
Ay AR T 20.27% ,14.65% . %W IR 7 4, % 1R e
J7tH MDA B 2R ARE, SIEFHMIL, BLAH
SOD & # TR (P<C0.01) ; SR M L, i 5 41 SOD &
FFE (P <<0.01), W IRALAMACIR B Jrdl & B A T
48.26%0,182.88 % 5 5 PHE Xt IR AH L L e 5 41 SOD &t 3
FE (P <<o0.0D),WiRAMMBE FHSNARET
19.86%6,13.61 % ; 5 & i Wc J7 41 A8 L AR R BE 77 40 SOD
BETRE(P<<0.01), 5IEF 4IH b, 5 41 % 15 45 5
2 T-AOC 2 FA% (P<C0.01) 5 5 BE X BEH EE L B 5 4
T-AOC BFE T8 (P<C0.01) , # I 21 FE 38 B2 75 4143 91
FHE T 33.56%,32.41 % ; R IR Oy A AR IR B 4 T-
AOC ZRARE, AR RE, JOR{ @ F £ 84w
T SOD i 38 o 42 i i AL KO, AT A2 B R 57 . 5
WIS R — 3, Ui 2 E A N Jr Al LLE i ek 5 Ak
% G2 fi 32 B 9% 55 .
24 SHEAEABRRESINRERRE-WRE
B2 50 S B0 7= P B R 0 B A Ak T EE L (R L
PR K » B R ), WL SR B3 By, b 4 et 0 A
I3 fi HLE AR KSR (LA S SUILA B . B i 3h
Jei » B T RN 3k e AR 1 = BB HE KL 1 b BUN & it T
e, R ARG 2 s i ) TR 5 A . CK 2L
005 0 B B A AR AT 2 P CK K OF I =l o R
WUR A . R 4 F A, 51 % 44 Lt BB 240 BUN,
BLA . cortisol il CK A I % F 7 (P<<0.05 5% P <<0.01),
S5 A Y 2 AH BL L T2 7 41 B9 BUNLBLA , cortisol £1 CK g 3
AR (P <<0.05 8¢ P<C0.01), # IR It 77 41 59 BUN,BLA,
cortisol Al CK 43 5 B Ik T 3.44% ., 24.32%. 8. 24 %,
8.66 %%, A% I W 77 £ 43 B FE Ik T 25.85%, 68.08%,

g 266 8 | 2023 £ 12 B | RS

10.51% ,46.85% ; 5 PH M X BEAH LE . % 3R Bt 77 41 BUN, fik
IR T4 BLA F1 CK(P <C0.05 8 P<C0.01) 43 I F& A% T
12.21%,39.96% F1 9.52% ., 5 FE ¥ %+ AR b, Be 5 4
cortisol B F FFi (P <<0.01), & iR 2H A ¥6 Bc 77 4H 4 7
FhE 125.34%,16.35% . 5 % & L7 AR L, RR EC
A BLA il CK B EFEAL T 60.56% F120.00% (P <<
0.01); 5 H IR EC 7T 4L AH b AR IR B 77 4 cortisol i & T+ &
T 13.85% (P<C0.01), 5% BT 4 AR LG, Ik iR BT 75 4
BUN FHEZL HERFARE, G L. 2ME AT B
FHRAK T BLA.BUN, cortisol 1 CK 7K, 4 BF 58 3%
B AR B 5 W RR IR LALCK Ml BUN K, 8m LG
MG & &, A FAR YRR K E SR RE A
TR 55 . S s R —8., RWEHE G 1 6eiE o
TR A o3 i e SR 9 55 . L 5 R TR EC Jr 4 AR L L IR
TR BC 772 BLA Fl CK W] 88 R AR , HC 50 R AT 8 2 ¥ 7K u] LA
TR B 4 TR G R R AR I R R G AE Bl o5
25 SHMEARAUEEFT/PRESRHEAKE

ATP J& 4 +5 357 B AR 5 00 B4 B8 IR, J2 I e ML 4432 5
9 7 W TG AR . URH R I 5 i 2 4 10 A A BE 1 19 IK
Yok . A S AT, 5O A L B ATP LG
CHFBEJEO L MG (LB O 78 01 i J5 & 1t 835 B [ (P <
0.0, BTG, AN ATP.LG Al MG % & i 3%
EFAP<o.0D) . HIRBE TS B TR T 153.33%.,
320.00%,15.29% KRB T A A B T Em T 111.11%,
290.57%,31.82% . 5 FHVEXT R4 AH H, B 7 41 ATP
LG ®BETE (P <o.0D), Wikl FHM» M & T
80.95% ,60.31% , L iR Bc Jr 4 4» 3 F+ & T 18.75%,
147.06 % . 5 P X BRZHAH HE AR it 5 40 MG /K OF 1 3
FHE(P<<0.05), HEM T H MG KFERARBEE. 5
WIREC T HM L ATP.LG M1 MG 2R A EE, &% E.£2
B AT B ERINT ATP.LG M1 MG & &, BF55”
RV 2 O o 4 S 3 A, B BL R R A
fitf .SOD . 4 bt H ik 2ak 4016 i 3% 14 L 9820 BLA, 42 5 -4
JECA RS IR 2% i 6 = L RE AL R IS R 2 R A

sk

4r kol 100 1 257 sk sk % %
—~ sk 1 = e
Teo _ — — s sk E
3k e 80 1 201
Pal) R = B2 e b 3150
s oL &1 2 o=
=i =z £t
= £ @ g 40 e 1.0
< 1 Q = <
<
= <
Il Il Il Il Il Il J 0 Il Il Il Il Il Il J :—|1 00 Il Il Il Il Il Il J
N NTM NTF NTC LTM LTF LTC N NTM NTF NTC LTM LTF LTC N NTM NTF NTC LTM LTF LTC
il Sail i
Group Group Group
(a) MDA (b) SOD (e¢) T-AOC
* x, P<C0.01

A 3

% By A A By AT o AL B e e

Figure 3 Effects of polyphenol compound formula on oxidative stress in fatigue mice (n=4)
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Figure 6 Effects of polyphenol compound formula on inflammation index in mice (n=4)
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