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Abstract

In order to study the effect of Lactobacillus plantarum R-15 on body weight and serum lipids of
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mice fed with high-fat, forty clean grade adult male Kunming mice were equivalently divided into
four groups randomly, named normal group, high-fat group, R-15-7d group, and R-15-35d group
individually. Among of them, mice of normal group were fed with basic feed, high-fat group were
fed with high-fat feed, R-15-7d group and R-15-35d group were fed with high-fat feed and suspen-
sion of strain R-15. Finally, the body mass, organ index, blood lipids and glucose levels of mice in
each group were measured. The results indicate that the body mass of mice in R-15-35d group in-
creased most slowly under the condition of similar feed intake with other groups (P < 0.05). The
strain R-15 had little effect on liver and kidney index (P > 0.05), but it could improve the increase
of spleen index caused by high-fat diet (P < 0.05), and significantly inhibit the increase of serum
total cholesterol and low density lipoprotein cholesterol in mice under high-fat diet (P < 0.05), and
reduce the atherosclerosis index of mice (P < 0.05), had a certain inhibitory effect on blood glu-
cose in mice, but the difference is not obvious (P > 0.05).
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1. 5|8

Bl & A AP RS R, RS SR 9 5 350 o T 9 93 R I JR 72 e T N SRAEERE[ 1] [2]0 Eorr, o0
I E A B A R & B PE T N 5 29%,  FEART NHGH I BT A i () R0, B2 3R [ (R AE
T RN 2] [3]o MLiE A BB & 5O A ) o 2 DR 36, 17 L s e N v O e L 8
ik 8.2% [4] [5]o #EARIE, HH[EEE KP4 H IEH KF 1 mmol/L, TICa i A7 555 1A XU £4148 I 35%
FEAS 1%, UJCo LSBT0 KT 2808 2%~3% (5] A% 4t e I 375 IH [ 1 1) 7 925 7 IR P A VT 288 L AR oK DUAITHE
HRREE SIS 25, Hil B g (R UL S k(6] [7] [8]. (HRIXLEELGW) &3 T, INEMALTF 7, e
18 B SOV R B DhRESZ I SO 40 5 Tk 1 e (R RIVE 9] [10] [11]. 2013~2016 4[A], 423k 45.4%L) |
) A N AFAE R B T J e, FL b IR SR S ik 6.5 12N, HOS HAEBAE BT 12]. NEHES TR
O MR T BB PRI . FERSVER DT I FLBR A 5, JRE VR ¥ 58 . MATAEE S, ™
HfEHENFRBRE] [13]. FRAWGETEA —ERAENE, HENEA GiEs iR EEL. S5 RER
W/ IG5 RIS . WEREAN = J7 55 0 /[ 1]. Rk, FHRBH. ZeA A s An BEAEEE L.

KEWTFEEY], HrFLIRTE A LA RSCE A SRR, BRAC IS IE & B K -F, R RAHUIE D%
WEFEN T2 B 2 AR RE N RIS 0 . LAt o LSRN e s W) 738 55 v 70 25t 22 P B o L i e AN e A
REDhRE I AR, FEAFEED AN B (Lactobacillus plantarum) KEEFLF B (Lactobacillus fermentum)
W& IR 7L #F 18 (Lactobacillus acidophilus) T & FL AT B (Lactobacillus casei)~ % fFt IS FLAF B (Lactobacillus
reuteri)~ X FF# (Bifidobacterium) B EK 6 (Enterococcus faecium)=5[1] [3] [6] [8] [14]-[24]. Frf, kF
B RH TS . BN PEE 70 i 22 (R LR T M S R A FLAT B[ 1] [3] [4] [8] [19] [241-[39]. HE A FLAT A P4 1 [ i
BUEIbE 2, BRI IR I TT0E « BRI PR (R4 o (2 e JUE ] e AR QA5 AR 40 o IR ] e P U 5
BAR . VRN FEIE ] LS GG M AR A, TR TR AC U R AR A OGN, (kAT AR T IR,
il R s (R IR WSS, SR SR E RGN, B — @ MPUIREDIR 1] [21]. FE{51E(2019). Kb
JEAE (2020) M1 T 1 45 (202 1) BIF 7 & B 30 4 7 L AT T BT R e (=] I 400 ) v JIg 0 8 475 3 S /0 Bl L3752 R ] Tt
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F Tt R AR TR N, BN DIRL(24] [26] [27]. BEER(2019) X BRAE(202 DU AR KA P 7L AT
PR P S RE A ) iR A o R A A, 0 I 7 A [ B AP R AN K [19] (2010 #2300 (02 D) B FUAK, it
SRR FUAT TR TR R R B A0 v i X 6 /0 B A L5 EL R e, /s BRCR B B AV A R (4] ATEL_E AT 5T
R, AR FUAT B R AT 128X G 1 A2 I 2 D L 955 L [ /K P S i AR ] o ) 1 BAR B R FUAF 1
WIS, A B EEXAE R RHEEAT I AT

AT U T WS P 285 R A 25 w5 0 ) — R A o PR JOEL 51 7 0 TR V) FLAT T8 R-15, X R ARAE
A AETE 4 h POREAVR P B R FEAG 70% DA E,  ELBRR BA BRI IR i AE SR A AL 15 ) 2k 2By
P, B @R FNE39]. it — B 708 R-15 B N FEAE [ R AU REROCR, AR LI v &
WPk, CURENE AR BRI/ OB SO R, BE TOI% 8 PRAE e R TR IR IR 26 AE XD RAR T R RS 4R %, I
BB MR s, PR AR BRI A . ST ST s 98 0, s ihoOT A B B SO

2. MRISHE
2.1. B8 W SERE

Pk TEPFFTHE R-15 (—80°CIRAT), ASLIGELRAF, WSS CCTCC: M2018010 [39].

RIEBNY: 40 H 7N W 4 G U I I B /N BRI AR R B 4 23 + 2.1 g/ R), T B H PR 2 LR ISR
SIVEEEIRAR, WAHES: SCXK() 2007-0003 .

FERITARL: RERIBBY 60% (KoK /NEE. BEEHEAREK), AR 33% (Foky . 39ROk AL G R)
TMAEZE 3% (FIMAZELENT I, HE 4% (RER. AR YR, WHEILAE WFREZ Y TREA R
A mflRTRL: FEAEEL 88.8%, FEW 10%, MHMERE 1%, MHER 0.2%, TRAJIERL. WEFAREEE: 1B
F 5 P 25 L R RIS Sh A B R A 7]

WA S EERE(TC) Hh =B8(TG)- 1% B 5 & A MH B BE(LDL-C) =% FE N5 8 F1 H [ B (HDL-C)
T ARG WU X9 6 350 0 o ] T R T R R A A

MRS AR5 77 5E[39]: B AW 10.0 g, 4HE 3 g, HHiE 80 1.0 mL, H&HE 20.0 g, FERRA 4 2.0
g, LFRENS5.0 g, BHIRE 41 2.0 g, -L/KARIREE 0.58 g, HlR4ER 0.25 g, 7&1H/K 1000 mL, pH 6.2~6.6,
121°C £ KB 20 mins

22. UES5RE

JA1003 H7 RV HRRHECAM AT DH6000B HLHVEIRLIEFRA: RIET RIS H TR A 7 ;
XMTA-7000 & GefEif THAE: B RiEASREAIRAR; THZ-82A MERIeH B R G &inh
WAL TGL-16A mif B OHl: SIRTMAFINE) s SW-CI-1G BABL T/EG: Lilgds
WL TAE G HVE-50 B &P KHE: HA HIRAYAMA ARl 721 o] B 6 it: i RM S
CFRAMAT: LipidPro MARS MARAIA: REEERIT R (RE)VERAHA .

2.3. 5k

2.3.1. {EPAFE R-15 BHEWL
HN—80 C UK ARAT HIRE D FLAT B R-15 HihAh 7, RIZEHA1T MRS AT F, 37°C RE3% 48 ho #k
HY AT VA T B 47 () MRS &}, 37°Cit s 7:.

2.3.2. BERHIE
PRSI () 4 T 8 Fh 2R T 10 mL 4k MRS B57:%E 1, 37°C. 150 rpm 15 3% 24 h &K Fh T
HU 1% A 7554 T 100 mL MRS Witk 7558, 37°C. 150 rpm 3555 12 h WKW HHE W L 2 min
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(8000 rpm), & i, VIVEM AR K VEVR 3 k. BJ5 KB ERRE . SPHORAR TR 5%, BIng
PEEARBOR, A B K R E 1.0 x 10° CFU/mL, B T 4°C A4 H

2.3.3. INESTE RS

B 40 HEH/INRE T30 55137 s b5 AR il R B v DA, F3(12.0~25.0)°C, AR (60~70)%.
IR HT/N B E R B S UOK, &R TR 1w PP N & TR o 105 4/ BRUBE L 73 U 2H(10 J/4),
SRR A mE4 . R-15-7 HAI R-15-35 4, WFE S w. BAWFESARBEEE AL 1, RIH
], PRUEZNR B BRE . Yok, Bk, RERENTE. Eil. SResRIERE. R
&

i

Table 1. Experimental grouping and gavage treatments

1. AT ARET AN

A Tkt HEH I
pay iRl FERTEL + TERK AFEEK 20 uL/H/d
i TR + ToRIK AFEEK 20 uL/H/d
R15-7 H TR + ToRK PR B 20 pL/ R/, #8:7d, Mgk K 20 pL/H/d
R15-35 41 TR + ToRK iR B i 20 pL/ R /d

234, MAMBETHSRAR. ANFIAE
S, #AUNREFE 5 . SRR RIOERE . SRR R RN, RN H

RARR R, Hob, BT R AR) I, FRFA R ARQ) 5.

T NRIE (g) - et RIS (2)

HIPHL (g/d) = R I (d) ®
KT IR (o) — Gk
mﬂﬂ%$0@2“7%5§252fmgwnm% ®

2.3.5. M#RFn i AS PO 55 R
NGRS B G, PREAREEZAE 12 h, WRIREREUL, JFAALSE. Horb, BB i E 4 A i
PRSI0 B, & IR 4°C L 5000 rpm 50 10 min, Yt B2, HL 300 wL i3 i Al
G52 IfLjE TC. HDL-C LDL-C 1 TG K JE, H4% 3 (3) th B 3h ik ks A 1k #5 £ (atherosclerosis index, Al).
_ TC(mg/L)-HDL-C(mg/L)

Al
HDL-C(mg/L)

3)

2.3.6. AEERIEHUNE
W 1.3.5 AR ERA /NG, RIS USRS ARG, VA RO A B R K e 44 S DB 2R T

KAy, S MARITUR, 4@ TS SRR

JIE#5 5 (mg)

W (mefe) =g )

“4)
2.3.7. BiES

PL_F#4 E F Excel 2017 SCRYBEAT 20 M. AbFR 51 E . SPSS 19.0 Siit -3k 47 Bk &R 7 Z 04 5.2
HER, P<005NEREREE.

DOI: 10.12677/hjfns.2022.113024 204 5 E R


https://doi.org/10.12677/hjfns.2022.113024

H% &%

3. ZBREH
3.1. NRIFERERTEIRIZEL

ZliES: 5 wiasE, SAUNRBERWE 1. HEPTR, S4B EE X AEMEAT0 w)iEA—
O, BRSNS B 1 A @A N R E I K I BT e A, BRI R A YRR i
XEREERSE(2020). FHEEQ2DFF 4R RA—E, 7T ie5 pr R ENE 272 id /o8, AHF
FUT B BRITEEL S 60% 08 5T EURHAN 33% K 8 1 2R IRk 24] [26]. HELERE B /A A AT H R-15 1 4
J& s AN E IR T @ AR = AR 4L, TR R-15 BERSHMH]N R AR B K . H2FHE R-15 2 )5, R-15-7
H/NRAERERENK, 23 AESmeEmEREA -, T4 & T R-15-35 41, i R-15
X /N S A 8 K 10 400 200 ARG T R Ak R R EE 1S R, i B LA A P e R A N (A PR . 3
JAZ G, R-15-35 dl/NRARE 5 H e LA 2 ALV, X0l RE S ARIE T R-15 B0 AR5 1A
PR G B AR IR BER A 6. REIRIRR W, ALRRWEPUIERERCR S HE B A& 2 IEAHK[26]. AL
R-15 MMM 2.0 x 10" CFU/R/d, NFEISIESE(2019)BEHHHIER 1/10 [27], AEE SRR &
(1 1/40. E A 1/40 [26]. HARIGEEHG, SHF4& R-15 BER S EN, RIIHLIEEIEEEICN 1.8 x 10°
CFU/mL, ZINWILEEN 18%. 1% B HOK MR Ik /> vl 78 A2 3R 56 5 AT k-15 PUALRERSCRIRGS R R 2 —, iX
T Js AR T B R-15 AT AR 21— 52 AT AR R RR

55
50-

457 l e l

i@ W =84 O R-15-7 B R-15-35

bn -
3 0 o
® ]
E 35
30 1
251
20 , : L. LB
0 1 2 3
FAIFR I 1] Fwr

KRS EGAMIEL, R-15-35 MR B2 R B E(P < 0.05).

Figure 1. The changes of mice body weight with time
B 1. NEASEREREE LR

32. MRFEREEME. XR|EEMFTRFIAR

FIMGRIG LR G, AN R PR S nE .. ReEMEERHAR, 4R0E 2 . 7
PR EIG N7 T, I /N BRI R = AR & B R T A 3 (P < 0.05), HAPREEERZL
HeH s bmth 23.8%, Ui RF K& AR AT PUKIE PR /N B R B & . 1 ARG A5 (2020) B T FR
AR B B AL BRI B Hm 9.7% [24]: BhTEIE(2019) BUHAE(2021) B SR FLAT B HUIE EBCR
B, AR &N R B E LR XAI[6] [27]; 268 a5 (2019) M3 FR % 8 41 R & & b s g 4R FLER
PREE 1 2R [3] 0 X b 22 PR AT R 5 B Al A Rl s 2R O AN EE O, AT T BT F B TR R S 60%E AR
FKIFRE 33%8 KT 3% R, 5 TR b & T A G 55 (2020) FN5K F# 45202 1) B FH ZEAil R R 22] [24] .
FEVAELR 2 5 T, R-15-35 2H A Aalkb R FH 20 B 336 T3 e 3 4, JUIL 2K T = AR 4LRT R-15-7 41(P < 0.05),
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W R-15 W AFER G BAERIE ALY, S0/ BRI SRR Y 22, e A B HTIL e TRk, X —
PR 5 R ENBEE(2020) W LS5 R —2[24]. TIFE & S QO1NWIFEH, AL LG B AR FUIL IEAOBL | 32 202
IR SRR B (3]

Table 2. Body mass gain and feed intake per day, and feed utilization rates of each group

2. BHENBRAERIEME. HARREFMERF AR

21531 PRI T (g) KHHE(g) TAEVF FH (%)
SRkl 14.97 +1.92° 299.95° 4.99 + 0.64°
Sl RN 12.24 + 1.46° 235.55° 5.19 +0.62°

R-15-7 4 13.13+1.77° 242.20° 5.42+0.73°
R-15-35 41 10.70 +1.12¢ 228.55° 4.68 + 0.49°

v FFB NS ERAFRRREREEP<0.05). .

3.3. MNRAVIESSIE R

RIS R SN R BAR AT RS, BEJe, BRI MRS RRE /AN RUFIE . M & B I 4E,
HHE RS TE R, 45K 3. R-15-35 /NI IR B0 S BEARHOI MR T Hoe =4, HERAEE
(P>0.05); MEATFEHCS T B4 P < 0.05), KT mE4HA R-15-7 ZH(P < 0.05). BtEHHEY A # R-15 Xt
ANERFF AT BEFERCE A TR, B e ks = 41w IR R 2E i O 48 0 o Y s el 4
AR /DRI &A% 1M R-15-35 MR EUR T H e WA, RIPESHEE R-15 7 LAFRK S AR
A6/ BRI HE 5 5

Table 3. Organ indexes of mice in each group

3. BREDRBERRER

21531 JHEfE S (me/g)  METE B(me/g) ISR £(me/g)
SRl 46.18 +5.32° 246 +0.31° 18.17 £2.27°
i 4529 +4.93° 3.46 + 0.44° 17.50 £2.11°

R-15-7 41 45.82 +5.22° 3.83+0.36° 17.88 +2.72°
R-15-35 41 44.89 £ 4.56° 2.96 +0.33° 17.22 £2.45°

3.4. InAE P95 Rz M FEHE ST R

PRI 5 JE Ja, X IRES A/ R BRARER UM, 23 &l % TC. HDL-C. LDL-C. TG K IfipE, #7
FrgE BN 4. HRATA, @A TC. HDL-C F1 LDL-C 7K P34 B E TGP < 0.05), KL
M v R ARDRL BT DA /N R Bl BB RE . R-15-35 2/ RIS TC A LDL-C & 3E K T & fg4L(P < 0.05),
R AT R-15 0] LA & g o 75 5 00 i I ILAE, &5 Bosch ez al. (2014) [28]. Lim et al. (2017) [29]+
Aminlari ez al. (2019) [32]. Yu et al. (2019) [31]. ZFdnAn5F(2019) [31A1 F HI55(2021) [26]8F Fi 45 AL, (H
AT IR IS B R TG AR B (P > 0.05), X 1T B A2 A 5 B FH 2L R 11 77 S LA B 35 (/) BREE 1B Rk 2
107 CFU/H/d)s T 125202 1) 785 P RRAS [ SLER B 78 AN [ 77 581 S/ B ot g B i F e i (R 770 24 4 % 10°
CFU/R/d, RAIELHN 4 x 10° CFU/HA/d), BIE AR F/NR IS TC. LDL-C 1 TG /K P T
IKHE A = R [26]. Gan et al. (2020)[FEFEHFFURIL, &7 &Y AAT @ AR EL /N R L% TC #1 LDL-C
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PTG EA33]. 5 AT B dE i, I B R-15 B MR BR2E R & ¥t 7 A — & it
Al BBAh, BRI R A R KT B2 T e (P < 0.05), XA RESEE AN R B E R
FHm T HEHANG 2.2 FiR), AR S KR RER S ENZ 60%) MR (2 3%) % F K.

R-15-35 L IMH /KPR T i AR ZH AT R-15-7 4, RAMKFIE R-15 mT LA RBEF- &, HRCRABE
(P> 0.05), JE AT Lldid 5 sy R-15 FOE B A0 aE, DLHE— D UPAN SLAEHI /0 R A4 P I s 60 A 388 I e 380 2R

Table 4. The level change of blood lipids and blood glucose in mice
= 4. NRIMASF M AEIEARTE 1L

o TC/ HDL-C/ LDL-C/ TG I/
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
RLEE 100.42 + 17.36° 59.86 + 7.82° 47.83 +7.33° 86.14 +15.32° 162.68 +28.01°
g 4H 124.30 +22.53° 70.71 + 10.82° 56.25+9.97° 89.00 + 21.06° 123.07 £26.32°
R-15-7 4 111.52+£2132° 6733 +£11.34° 43.80 £9.19° 8133 £18.17° 120.22 +21.99"
R-15-35 41 105.65 + 18.43% 69.86 + 12.57° 37.14 £ 7.06° 89.42 +20.09° 112.58 +23.71°

3.5. BBKEBILER(AD

G HE S AR ALE, ERWE 2 s, R-15-35 1 AT EHEEH K THEH, THEKT
BLL(P < 0.05), VEHDESEER R-15 o LSGE MR & sl f ARG IR . AL EE 2 R B[#2 LDL-C 5
HDL-C Z [Al L5, —M LDL-C /K-Flkr, AT ARERK, S kok BEAsE A JRURS R i, 5 AR 2 e o
B s Bl Ik A AR 1 PR ERE e K I A R 50 Jk R 55 A T LR [40] [41] [42]0 HEEZEREE R-15 XF AL
B 5o, R AR TR SR IT a0 5 6O L s i B EE B T 5 R0 S FH A

0.9
0.8
0.7
0.6
= 0.5
< 04
0.3
0.2
0.1
0

of B4 R4 R-15-741 R-15-3541

Al

Figure 2. The Al value of mice in each group

2. BRI ALE
4. g

BEE ALK R R, BRIE TR R R S5 R AN A B A 2R L - B I A A e o T 2K I A
FrEEENREE. F LAY ST ARG BT SCE X R, H SRR, JFe s
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ok A GRS [ 1] Kk, I LGN AEMBERGEFER L. EFE, HRHEK
PR 73 FLBR A B A PR R [ B AN PR E R D BE, FEOF R T ORE B FE AR, 3 B FLIR BRI 7 P4 JIR [ e A0 470 A
JhE B A T () R N R AL 1] [4]

AT T T HH I AGE I RS B A FE A 1) A R0 B A 257 G S 10— R L A R R B L e e ) P LR
B, TR R-15. 1% B8 bR LA BRI AR « i JE £ R AR 00 8 B i RE 0, AR N AR B I 0o
AW LLZ R AR OY R B bR, B AESGT EE B I SRR e /N E, REs. ISRk
P ILAE AN RS (52 . S5 R EoR: ESEEEOT, MYIAATHE R-15 RERSTEA S MR & & 115 oL T i)
AR E NN ERK, BARERIRI R, B —EPUIEERE 77 XN BRUVE S RO U 4 25
ARTCEEMA,  H AT R E IR R B G I SR He Ak, A SR et BIRERRE /N RIS TC
FLDL-C (6, JEREFAC/NRI ALIREG e/ RIS KA — e MHEH, HERAE
. MAERERIEGES2019). MM AAEF2019). XI585855(2020). Kim et al. (2017; 2018; 2020). Jeung
et al. (2019).Choi et al. (2020)F1 Huang et al. (2020)5< T F4 7L AT B B H ] A 470 BB PR AE 36 A — 5[ 1] [3]
[25] [34] [35] [36] [37][38], FHCUESEAEYFLAT 66 F AT P A0 [E RE AN HTACE D RE /0, ™ W Rk — B4R
BT HE S

RARSZIGA G AR Z AL, an T P B ERDRL o &G B (e B ot R RIR 7, 3 mT A R a8 2 /) B4
58 2 AR AR i e ) B R SR, TR TE S ARG b o B A v A AR D B TR s R — AR =
FLRR B, ANREFL o IR WAEA) FLAT B R-15 7E B AH [ B AHTAE R o 1038 ), T e e Salie h it —20
AL HE B 77 LI R R A E A I R-15 B R RIAEVE 5, B BRI A7 e R A B K (13 045
Ky ARHER R POZE T RIS SR, 75755 SR 06 b & A I B A, o SEI0 PR ALREHE RO E B R &
EARNLE, RAE R R-15 3 EA — 2 00 B AR [ B AT AR AR, SRR bR R-15 B S 2
Tt 5 R B FH AR A

5. &t

TERRIRE R, SA/NRCREEAHIT, S BT R-15 1825 28 30 & IR 16/ B &
HBAK(P < 0.05), FEIEDRIFIF2(P < 0.05); R-15 X HFHEATE T8 S04 55/ (P > 0.05), {H AT 203 & ik
38 A AT AR BB (P < 0.05); i 5535 40 o A0 £ T /0 % I 7 A I ] e 0 4 5 i 2 1 R e )
Fi(P < 0.05), FERRMR/NRENIKEAEREIL IR (P < 0.05); XH/NRIMEES —EMEfER, HESARHEEP >
0.05) . 5 78 F7 A (1 Aty ek 2 2 2 A e IR 28/ BRUPR SR BT (P < 0.05), 6 AEJHEASE 284 2 F) ) S 5 5o

E&WE
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