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Effect of Probiotic Intervention Frequency and Cycle on Serum

Antioxidant Capacity in Rats with Hyperlipidemi
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Abstract: In this study, a rat model of hyperlipidemia was established, and the Lactobacillus plantarum 67 with high in vitro antioxidant
capacity was preserved separately in the laboratory. According to the “intermittent fasting” method, an intervention with the Lp 67 strain being
intervened 5 times per week (the 5 : 2 intervention group) or being intervened once per two days (the every other day intervention group) were
established. The levels of serum GSH-Px, T-SOD, CAT and MDA and the T-AOC ability of these two groups were measured in different periods
of intervention, and compared with those of the other groups, to explore the influence of probiotic intervention frequency and cycle on the serum
antioxidant capacity of hyperlipidemic rats. Compared with the model group, the intervention group had significantly increased levels of serum
GSH-Px and T-SOD (p<0.05), significantly decreased MDA level (p<0.05), and insignificantly improved T-AOC ability (p>0.05). The CAT
level significantly reduced (p<0.05) for the 5:2 intervention group but insignificantly reduced (p>0.05) for the every other day intervention group.
In general, the every other day intervention of the Lp 67 strain continuously for 8 weeks was more effective, which increased the GSH-Px level,
T-SOD level, CAT level, and T-AOC ability by 93.08 nmol/mL, 13.05 U/mL, 5.97 U/mL, and 0.50 U/mL, respectively, while decreasing the
MDA level by 10.04 nmol/mL. The experimental results showed that the frequency and cycle of probiotic intervention had significant effects on
the antioxidant capacity of hyperlipidemic rats.
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Fig.1 Effect of probiotic intervention on serum GSH-Px levels
in hyperlipidemia rats (n=8)
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Fig.2 Effect of probiotic intervention on serum T-SOD levels in
hyperlipidemia rats (n=8)
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Fig.3 Effect of probiotic intervention on serum CAT levels in

hyperlipidemia rats (n=8)
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Fig.4 Effect of probiotic intervention on serum MDA levels in
hyperlipidemia rats (n=8)
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Fig.5 Effect of probiotic intervention on serum T-AOC ability

in hyperlipidemia rats (n=8)

HE 5 %1, 5 NC 4L, MC 41 T-AOC fig
J1E N (p<0.05), Uit IRTE G, KEBL
RPTALRE RS 5 MC dMLL, S aadm T
TR T-AOC Re/J¥AH T LF+ (p>0.05), HIAlZSH
ANEZFE (p>0.05), 65 41 6L 4Asthiash—3, FE
TP R BG N G5, 6G 4L T-AOC RE /15618 = 1%,
R BT 6w, TTi8w i, IfiliF T-AOC
HE5 T T 4w, Hrb T-AOC BE B2 T8 w
JA ) 65 2H, S 11.59 U/mL.

T-AOC & TP WA ST4A AL RE 77 B = B AR bR
320, Sk WA e KB 4 RURAE IR LRSS A
TaARENERE, WIiE T-AOC fe iR EiEm

(p<0.05); SARSLIGH AL H—5. ASLied, ik
W T, %41 T-AOC e /3 1w, UimAmH
BT E AP EeRE ), EigmARE (p>0.05),
XA RES TP [AIBS A A 0%, (RIS 65 ZHA1 6L 2H 5 6G
1 T-AOC REJTHGE SR AE AR, 1 BH 25 42 B T T
BRA Rl 2= FEUER R IA—2, —F Lp 67 T
5%, BESTT8 w A Bl T4 s mig M K Rt
Adbre

3 ZhHip

AT I g ST e i IUE KBRS, I S =
g3 B PR H SR 8 B B AR A B S A RE DD
Lactobacillus. plantarum 67, 22 [a] &P W &y ix —
I SRAUE SRR RO A AR 3%, AR — & 25

AT TSR T T — R BRI 5 (O — & B ik
B — HF3 1 A1, M GSH-Px. T-SOD.
CAT. MDA /K F-H1 T-AOC RE /14 H7 2 A8 B T AR
T JEL AT v i T KRR BT A RE I I E A . AT
FEERKY, —& Lp67 ba—HT L IEA T2
R AR K SRPTERE 77, Bibdt— P i i 4
b, HEREZ5 IES Tabs o] AE FH A B LSS 7 8
W SRR, AEAR SRR IHE B 75BN 2 A T B AR
B, WO RERR A 28 A B v i L A BRI P s fb
A IR AFAE TR RN AN 25 4 T TR LR R B R R
B, Hiess R R 2], il FAZREA
A AR TR R — R R ORI R A RS 1 — AP 9

2 SR

[1] BRSSO AR A B /R R B A
e i HLRE AR BTV RO 7k R 2R [J]. A BT 77122 %,2019,
28(4):390-392
SHI Jia, MA Na, YANG Ye-fei. A review of the mechanism
of dietary intervention affecting lipid metabolism and the
research progress of diet therapy for hyperlipidemia [J].
Chinese Healing Medicine, 2019, 28(4): 390-392

[2] Daimon M, Oizumi T, Kameda W, et al. Association of
treatment for hyperlipidemia with decreased total mortality in
japanese individuals: the yamagata (takahata) study [J].
Journal of Atherosclerosis & Thrombosis, 2015, 22(10):
1030-1039

81 WEE ik, a8 55 B 07 TUse T OR A8 o0 R B e i 1
HE KT BE AR ). 7 ARER 25245 41, 2019,40(2):89-92
YANG Xue-han, YANG Bo, CHE lJin-ying, et al.
Lipid-lowering effect of compound Schisandra health tea on
hyperlipidemia in rats [J]. Journal of Jilin Medical College,
2019, 40(2): 89-92

[4] Lopez AD, Colin D Mathers, Majid Ezzati, et al. Global and
regional burden of disease and risk factors, 2001: Systematic
analysis of population health data [J]. Lancet, 2006,
367(9524): 1747

[5] ML, I KSR IR 5 I St L6 e R TIE /) B
AR IR A 7T [J]. 2 PR 5 #,2018,47(8):1023-1024
YANG Yao-guang, HAN Gang. Effect of Rhubarb Water
extract and alcohol extract on blood lipid in experimental
hyperlipidemia mice [J]. Chongging Medical, 2018, 47(8):
1023-1024

[6] BB, EEeR x84 ChELILVERRE 2016)
HE[J]. A EEH 2R E,2017,32(6):521-530
CHEN Wei-wei, GAO Run-lin, LIU Li-sheng, etal. {China

5



MR BRI

Modern Food Science and Technology

2020, Vol.36, No.1

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Cardiovascular Disease Report 2016) summary [J]. China
Circulation Magazine, 2017, 32(6): 521-530

Shang-Jin K, Sang P, Hong-Sig S, et al. Hypocholesterolemic
effects of  probiotic  mixture on  diet-induced
hypercholesterolemic rats [J]. Nutrients, 2017, 9(3): 293

Ding W, Shi C, Chen M, et al. Screening for lactic acid
bacteria in traditionalfermented Tibetan yak milk and
evaluating their probiotic and cholesterol-lowering potentials
in rats fed a high-cholesterol diet [J]. Journal of Functional
Foods, 2017, 32:324-332

Lin MY, Yen C L. Antioxidative ability of lactic acid bacteria
[J]. Journal of Agricultural and Food Chemistry, 1999,
47(4):1460-1466

PO LA, E 4R 58, 45 A T AL ORI ST R[]
T E 5% £,2017,39(24):41-44

HE Yu, KONG Xiang-feng, WANG Zhen-yong, et al.
Advances in research on antioxidant mechanism of probiotics
[J]. Chinese Poultry, 2017, 39(24): 41-44

AR UEMFART AN BB R AR R P 27 D R B
[D]ATH T Tk K 2,2007

LI Yong-jie. Study on the biological function of antioxidants

in the prevention and treatment of hyperlipidemia in mice [D].

Hangzhou: Zhejiang University of Technology, 2017

XS FLR B TR A R IR LR B B if R D R R s
WHFL[D]47/H M K%, 2016

ZHAQ Zhi-wen. Effect of mixed fermentation of lactic acid
bacteria on supplemental blood lipid function of milk
beverage [D]. Yangzhou: Yangzhou University. 2016

Teng N | M F, Shahar S, Manaf Z A, et al. Efficacy of fasting
calorie restriction on quality of life among aging men [J].
Physiology & Behavior, 2011, 104(5):1059-1064

TR AR A Rk, 2% . TE) T %k A B ) T S R D], R A 4
18,2012,18(9):1332-1335

ZHANG Jun-jie, KE Bing, QIN Jian. Progress in research on
intermittent fasting [J]. Medical Review, 2012, 18(9): 1332-
1335

LA 4E.30 {30 25 A A5 S T T ek T B T 5 [D].
A B B K, 2017

KUANG Li-hua. Intermittent fasting intervention study in 30
overweight and obese volunteers [D]. Nanchang: Nanchang
University, 2017

. S L TR X v TR HILE K A BRI 7 A TR A
T VU AE AL bR (K R 00 [D] P AT A S8 RO R,
2015

WANG He. Effects of fermented lactic acid bacteria on

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

serum related hormones and four biochemical indicators of
renal function in rats with hyperlipidemia [D]. Huhhot: Inner
Mongolia Agricultural University, 2015

RIS, LR T X v AR LA K RN USRI
[D]. AR A 52 Al K 22,2015

QIAN Lin-na. Morphological changes of small intestine in
rats with hyperlipidemia induced by lactic acid bacteria [D].
Huhhot: Inner Mongolia Agricultural University, 2015

2, K, 28 A T RN S ARSI v IR L K SRR 52
Wi [J]. & Rl 2,2017,38(5):227-232

LI Di, LIU Rui, LI Hui, et al. Effect of jilin ginseng
oligopeptide on hyperlipidemic rats [J]. Food Science, 2017,
38(5): 227-232

Del Maestro R F. An approach to free radicals in medicine
and biology [J]. Acta Physiol Scand Suppl, 1980, 492(492):
153-168

Franco R, Schoneveld O J, Pappa A, et al. The central role of
glutathione in the pathophysiology of human diseases [J].
Archives of Physiology and Biochemistry, 2007, 113(4-5):
234-258

BETEWE, AR, BT S A AR A K BRI i A
A FEUE IR FE [ & AT 405 7T %, 2018,39(10):164-
169

QU Heng-xian, YU Hong-bo, HUANG Ying-ping, et al.
Antagonistic effect of probiotics on lipid peroxidation injury
in rat liver [J]. Food Research and Development, 2018,
39(10): 164-169

Wi, Fh s 8, AR T, 55 7 oo JE ek ST T v g IfLRE K BB
I A A 7E[0]. B PR L 5%,2017,46(4):433-435,438
YANG Guang, DU Yun-long, ZHU Kaimei, et al. Effect of
total flavonoids of dingxin on lowering blood lipid in rats
with hyperlipidemia [J]. Chongging Medical, 2017, 46(4):
433-435, 438

Nishikimi M, Appaji N, Yagi K. The occurrence of
superoxide anion in the reaction of reduced phenazine
methosulfate and molecular oxygen [J]. Biochemical and
Biophysical Research Communications, 1972, 46(2): 849-
854

IR T AN 2 AL IR AR ARG prsa ettt
R S Sy D Re s3] DY) 1 & 4 2%, 2018,45(12):22-24
XU Jun-jie, SHE Ning. Effects of feeding probiotics on
growth, antioxidant capability and immune function of
newborn piglets [J]. Sichuan Livestock Veterinary, 2018,
45(12): 22-24

Cederbaum A 1, Lu Y, Wu D. Role of oxidative stress in



MR BRI

Modern Food Science and Technology

2020, Vol.36, No.1

[26]

[27]

(28]

[29]

alcohol-induced liver injury [J]. Archives of Toxicology, 2009,

83(6): 519-548

T AR ) W2, S e AR X B RS A K S AT
AL i D BB R 5k TR 2 1 1A 52 1 [). Zh 08 77 241,
2019,31(7):3294-3301

YUAN Wen-hua, LI Guo-ging, Han An-fa, et al. Effects of

probiotics on growth, immunity, antioxidant capacity and

expression of reproductive related genes in young pigeons [J].

Journal of Animal Nutrition, 2019, 31(7): 3294-3301

PR AT 2 0, 15 00K, 55 52 A AT A U0 B8P PRI NS A 7
PERE . PR TR bR B G2 D e 1 52 i [3]. o [ R 2
#%,2017,37(8):1540-1544,1582

TIAN Lang, HE Xian-xia, HOU Yue-e, et al. Effects of
compound probiotics on production performance, antioxidant
index and immune function of yellow feather broilers [J].
Chinese Veterinary Journal, 2017, 37(8): 1540-1544, 1582

BT 2 AR AT A= - 1 S FLR i 1 R I FE[D]. A b 5T b i
HEE25K%,2015

A Rong. Synthesis of piperine derivatives and their
lipid-lowering effects [D]. Beijing: Beijing University of
Chinese Medicine, 2015

SRR IEAE R TR, A5 SR W S At T v A
i K BRI TT ROR B Bh A% LU 7T [3]. P S 25 531k, 2017,
14(23):8-12

YUAN Qian-fa, TANG Si-meng, CHEN Si-yu, et al. A
comparative study on the therapeutic effect of astragalus
polysaccharide and simvastatin on hyperlipidemic rats [J].
China Medical Herald, 2017, 14(23): 8-12

[30]

(31]

[32] Wt

[33]

S TR B0 IR IR AR SRR A 2L AR
Wi [J]. Y 5 5441, 2016,31(4):554-557
SHI lJing-jing, SHI Bo. Effect of hesperidin on lipid
metabolism disorder in hyperlipidemia model rats [J]. Journal
of Traditional Chinese Medicine, 2016, 31(4): 554-557
KRR T, AR 07 7, A U i A TN B R A TR,
ML AE A AN E A i AR B TR 23 T A ZR I 520 [9] 48 ML
2% 2017,34(1):88-90
ZHANG Hui, ZHU Yu-jing, LI Fang-fang, et al. Effects of
microcapsule probiotics on performance, blood biochemistry
and antioxidant index and nutrient digestibility of finishing
pigs [J]. Pig Science, 2017, 34(1): 88-90

DR B R, BB 5. T AR RN PIXSAE R RE L LA
BETT S D RERLIL T AL A FRRR IR RE A [3]. 3048 772
#2,2016,28(3):908-915
JIA Cong-hui, YANG Cai-mei, ZENG Xin-fu, et al. Effects
of clostridium butyricum on growth performance, antioxidant
capacity, immune function and serum biochemical
parameters in broilers [J]. Journal of Animal Nutrition, 2016,
28(3): 908-915
AR BB, T S R R AR A I A WA
AT R RAE RIS A KRR ml‘{ﬁﬁ%‘mhﬁ&ﬂilké#@
RISEIA[]. B0 E 77244, 2018,30(6):2318-2327
ZHAO Jian-fei, HU Gui-li, TANG Qian-ning, et al. Effects of
compound enzymes and probiotics added to sorghum diet on
growth performance, serum antioxidant index and intestinal
structure of Liangfenghua broiler [J]. Journal of Animal
Nutrition, 2018, 30(6): 2318-2327

(E#EEE 90 1)

(23]

[24]

[25]

Sundram K, Hornstra G, Houwelingen A C V, et al.
Replacement of dietary fat with palm oil: effect on human
serum lipids, lipoproteins and apolipoproteins [J]. British
Journal of Nutrition, 1992, 68(3): 677

3, AR TR A AT i e e T 4 5 A IS A
I F A RIFER]. H S, 1995,1:39

WANG PING WANG Chun-rong, ZHANG lJian, et al.
Effects of palm oil on blood lipids and thromboxane levels in
healthy young Chinese men [J]. China Oils and Fats, 1995, 1:
39

¥, TR VIR 22 2 AN AN R TR Bt Fe et fe [9]. b
1Hi/I§,2008,33(12):42-46

WANG PING, ZHANG Yin-bo, JIANG Mu-lan. Research
progress of polyunsaturated fatty acids [J]. China Oils and

[26]

[27]

[28]

Fats, 2008, 33(12): 42-46
A F A5, X < == L Il R AT A TR 9] AR vk B R
$,2001, 2:28-29
GU Li-wei, ZHAO Jin-lan. Research progress of conjugated
linoleic acid [J]. Science and Technology of Cereals, Oils and
Foods, 2001, 2: 28-29
Yakubenko V P, Byzova T V. Biological and
pathophysiological roles of end-products of DHA oxidation
[J]. Biochimica et Biophysica Acta (BBA)-Molecular and
Cell Biology of Lipids, 2016, 1862(4): 407-415

I B T 2 ) i 1) 5 3t B H AT 58 T[], P 2RI
1993,1:34-38
YU Yue-cheng. The texture and evaluation method of
sausage products [J]. Meat Research, 1993, 1: 34-38



