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Consistency study on in vitro bioactivity of lactobacillin granules
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Abstract Objective:To compare the in vitro bioactivity between a generic lactobacillin granules drug and three
commercial lactobacillin granules drugs, this study investigated inhibition on pathogenic bacteria, the growth pro-
moting effect on probiotics, and establish a method to evaluate the in vitro bioactivity consistency of drugs that reg-
ulate gut microbiota. Methods: Two culture systems were set up to investigate the inhibitory effect on pathogenic
bacteria and the growth promoting effect on probiotics by lactobacillin granules. The in vitro bioactivity consistency
of four products was evaluated by microbial growth curve and analyzed by two — way analysis of variance with Dun-
nett —¢ test. Results: No significant difference (P >0.05) was observed on inhibition of Staphylococcus aureus
and growth promotion of Lactobacillus rhamnosus between the generic lactobacillin granules and the commercial
lactobacillin granules. Conclusion: This method could be used to evaluate the in vitro bioactivity of drugs that
regulate gut microbiota, and provided guidance on relevant drug development and quality evaluation.
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Fig. 1 Results of in vitro antibacterial test against Escherichia coli of the test solution containing 5% lactobacillin
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Tab. 1 Results of in vitro antibacterial test against Escherichia coli

TR Wz XU M R FEE RSD/
('sample quantity)/ (concentration ) / (petri dish)/ ( diameter of inhibition (average value)/ % lg
g (g-mL7") 0 zone ) /mm mm
2.51 5.0% 1 13.01,13. 16 ,13. 44 [13. 06 13.05 3.3 1.12
2 12.91.12. 88 ,13. 68 ,13. 57
3 12.91.13.03 ,13.48 |13. 58
4 12.32.12.30,12.71 ,12.70
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Tab.2 Linear regression analysis between concentration of test solution and the logarithm of diameter of bacteriostasis circle

gl W (concentration ) / LI sk 25t
(strain) (g-mL™") (linear equation) ’ (hypothesis test) ( conclusion)
KIGpes#i ( Escherichia coli) 5.0%~20.0% Y=0.5743X-0.6059 0.9632 ¢=8.01,0=5,P <0.001 TEAHZE (positive correlation )
SO EERE (Staphylococcus aureus) — 7.5%~20.0% Y =0.6939X-0.7907 0.9332 ¢=5.19,0=4,0.005<P <0.01  [FAH3&(positive correlation)
YOI TEG I (Salmonella) 7.5%~20.0% Y=0.7249X-0.8339 0.9563 1=6.55,u=4,0.002<P<0.005 IEAHF&(positive correlation)
ASHRFC ] (Listeria monocytogenes ) 10.0%~30.0% Y=0.6832X-0.6291 0.9823 1=13.79,v=7,P <0.001 TEARE positive correlation )
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Fig.2 Linear scatter plot between the concentration of the test — solution and the logarithm of the diameter of inhibition zone for Escherichia coli

(A) ,Staphylococcus aureus(B) ,Salmonellae( C) and Listeria(D)
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Fig. 3 The growth curve of Staphylococcus aureus(A) or Lactobacillus rhamnosus(B)
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Tab.3 Analysis of variance of inhibition test results for each experimental group
[LE 78 SR g A i ¥y e »
( strain) (‘'sources of variation (SS) (v) (MS)
45 10035 2 BR1# ( Staphylococeus aureus) Kb ] ( between — column ) 85.13 3 28.38 25. 65 <0.01
X 4H [A] (intra — group ) 4.87 7 0.70 0. 63 >0.05
17 (error) 23.24 21 1. 11
Jit (total) 113.24 31
2B FLAF T ( Lactobacillus rhamnosus) Kb FH 5] ( between — column ) 5.48 3 1.83 13.27 <0.01
[X 4[] (intra — group ) 14. 34 7 2.05 14. 88 <0.01
%22 (error) 2.89 21 0.14
Jit (total ) 22.71 31
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=@ [ ¥4} H# (positive control)

=@ |1 AR I T A 1) 256 B /A 7] (Shandong Zibo Xinda Pharmaceutical Co., Ltd.)

—O— IR JLE i 25) 45 B 22 7] (Harbin Children's Pharmaceutical Factory Co., Ltd.)
PRI Hb 241 24545 P /A 7] (Heilongjiang Dina Pharmaceutical Co., Ltd.)

=@ |L 5T F il 245 FE 45 IR 2 7] (Beijing Jingfeng Pharmaceutical Group Co., Ltd.)
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Fig. 4 Growth curve of Staphylococcus aureus(A) or Lactobacillus rhamnosus(B) in different products
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Tab.4 Analysis of variance of inhibition test data for products from different manufacturers

AR F w5

('strain) (‘'sources of variation (SS) (v) (MS) F P

4 75 00,35 2 BR T ( Staphylococeus aureus) Kb 3 E] ( between — column ) 0.36 3 0.12 2.96 >0.05
[X.2H ] (intra — group ) 1. 65 7 0.24 5.90 <0.01
%% (error) 0. 84 21 0.04
& (total ) 2.85 31

RZBEFLAT A (Lactobacillus rhamnosus ) Kb FH 5] ( Between — column) 0.25 4 0. 06 2.58 >0.05
[X.2H ] ( intra — group ) 32.33 7 4.62 190. 75 <0.01
%% (error) 0. 68 28 0.02
& (total) 33.26 39

BERFI 4 AT A 7= hl % 4 8 00 % BR R 1Y
AR BE T B 2 22 5 (411E] P >0.05) 5 %F
B BEFLAT B A9 1 G W A 22 5, 45 FHPR ) RS A
—E(4[E P>0.05) .

4 g

PRONIE P 0 22 T, LR B 2% X <6 20 €0 7 2 2R
R S5 SO T A A0S P A0 A T, R 2 B D 4 e
077 A B SR ) PP R RO RO R R (HUR X T
SR FLAT B, 0 R R B B A /R AR , st
WAPTRTAS % BROK 45 B I 4 s LR, w5 51
R 2H X AL A A T IR

FEHEP , — 71, % 4 A2 B e A AR T 4
FWIHEIE , A [R]85 H R BUE 30T BE A
[ 12710 AR B 3 AT LR S AR AR
i — 2k, R 2 I R A 1 A B R, A 2L
PEARAL BRI R o A AR S T BRI LA R A i
HERBCR TR T 3 22 AE AL BEIH 2, Al g 2 3% 245
Py PRI 2R 0 A SR 5 R A

oy — 3, RSN B Sl G R IR 5 R A IR
META BRSSP T8 N s U T8 0 5 1
SEIEFRAANE T 2 Rl MR W I A7, FLRR R R
AR LR 8 B 2 LT T S 00 T 1 394 5 {HURS
AN T A BR R, A LT T
JE MRS D , 32 2 S5 S L3, 7 24 B 22 1 1
JAY A H T A s ik g
ERA LR T 2K AT LU PR I B T A R SO S /) B
B AL, 410 ) R MRS ARG B s, 2 i
AT AR Song Z R AR SMEREFRILIUESS, B
PMEFUFFAE 2.5 x 10° cfu » mL ™ {IREE TR, AT LA
RO R 1 A T A W R A FE 18T B 90 i A=

HWEWHR L

PR, M 3 E A o T AR R B . PR, AR
BN A AT 5 LR T 2 0RL Y 245 B RS A5

FLAT, B A 3 i PR A0 Jia 3l 11 R 981 5 28 25 7,
BT b DAL T 3R O AR A B AR = ) 26
FEERAL A AR ST B A PR B g R
TR A ZE 5 1l R0 S5 S o 24 W00 T R A R Bt A2
2%, ARME T 1o B — A A DN 7 3 B2 o A VA
Peo BRI Z RSPk T b, 4 255 R 4R
) i B 2 21 sl A, MR 30 i 1 R A ) 2 i PR 4
AEAB B2 VA 24 0t g T A S I, L
SR 5 AR AR R AN, HAk 5 52 1A
ZE 5 AR IR I [] ) E AR o 2 R R B
Wyia e 1) 235 SR T 25 3 P PR 10 TSRO A IR
ARSCR TN i 38 6 DL ) 00 T8 A0 i A
IR G, BB TR RAL L —  (H R, Wl 1
R T I, AW H RN EFLBAR,
AR & & T IF A AR AL BRI T 3k o

ARG 252 A B 38 B A 0 s i, AN S0 Ak 2
it A ARENE A fi b8 PR AR R R
HHRIFHE BT AR SRR g b
BAERNE B 5 T 52 21259 s A2 (LR M 9 2k
PR A ), A4 35 25 1 2 A BEIH 3R
g FRII | 2 SE 3 PN TT ik o

Sk

[ 1] (EBRHE, O, TR, 55 . FLEREHURNG (AR ) HUR L
BARFFEHEREL ], PR MBS ,2015,26 (1) . 143
REN LY, YANG YY, ZHANG JM, et al. Advance on antibacteri-
al mechanism of lactic acid bacteria antimicrobial peptides [ J].
China Food Add,2015,26(1) :143

[2] BAEK,HI,BHS. FIRERVICEREAIT]. BEY



JPA

(3]

(9]

[10]

[11]

[12]

LYy WmES

Chin J Pharm Anal 2024, 44(2)

- 279 -

2F 7R ,2013,33(2) 189

QUAN ZF, YE N, YAN QG. Research progress & application of
lactobacillin[ J]. J Microbiol ,2013,33(2) :89
ARG R 5P PR 5 s (1X47) [S]. 20155
Technical Guidelines for the Development and Evaluation of Bio-
similar Drugs (Trial) [S]. 20155

C EIEEMERLRE R MO (D], K REH TR
2#,2009

LI X. Study on High Bacteriostasis Activity of Lactin [ D].

Dalian; Dalian University of Technology,2009

SR WU, SE,AF L FLBRTE R AN K O
[J]. W5l RIERA741k,2010,16(2) :19

WU GR, DAI CM, MA CP, et al. In vitro bacteriostasis test of
labtobacillus[ J]. J Inner Mongolia Univ Nat,2010,16(2) :19
A7, AR, /N, 4 . ARRE A LR B R TR PR &
PERIDFFE ()], RHEER T A#BEE R, 1999,4(2) 17

HE N, WANG CL, GU XB, et al. Studu on the optimization of
the activity of Lactobacillin with well test[ J]. J Tianjin Inst Light
Ind,1999,4(2) :17

ARYEFE, MG, PhUHT, A5 . LR TR 20 A St A P T 11 40 T
BORWEFE[T]. B BAOL R4 ,2019,36(2) : 142

ZHU YL, WANG P, SUN JX, et al. Antibacterial effect of Lacto-
bacillin on Pseudomonas aeruginosa[J]. J Qingdao Agric Univ,
2019,36(2) :142

MOHAMMAD AA, MASOUD Y, ALI M, et al. Antibacterial effects
of Lactococcus lactis isolated from Lighvan cheese regarding the recog-
nition of nisin, lacticin and lactococcin structural genes[ J]. LWT -
Food Sci Technol, 2018,89(3) ;186

KIM SY, SHIN S, KOO HC, et al. In vitro antimicrobial effect
and in vivo preventive and therapeutic effects of partially purified
lantibiotic lacticin NK34 against infection by Staphylococcus species
isolated from bovine mastitis[ J]. J Dairy Sci,2010,93(8) :3610
B, K B AR, B, 5F . 2 Pl R FLRR I R BSN4 il BCN4
PIFRHEDTSEL D] A A% ,2017,37(5) :65

YANG YJ, ZHANG RJ,ZHAO L, et al. Characteristics of two
lacteins with efficient bacterial inhibition effect[ J]. J Microbiol ,
2017,37(5) :65

SR AL, AR, 4 RO FLRR T R AU T I AR I
WAAIEMELT]. ERMAESSE, 2000,12(5) :266

GUO SJ, DAI JH, LIN MX, et al. Preliminary observation on the
growth of in wvitro Bifidobacterium promoted by Lactobacillus[ ] ].
Chin J Microecol, 2000,12(5) :266

T, MR B A LR T A 077 08 B A T ) B A
BIBESELT]. &R, 2011,36(5) :13

YU N, CHEN ZJ. Screening of lactic bacteria for bacteriostatic ac-
tivity and characteristics of antibacterial compounds[ J]. Food Sci

Technol, 2011,36(5) :13

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

KA BTN B, . USRI IS -SZ -2 -1 41
T EFF TR I R OCR PR (). B 5 R T,
2020, 46(23): 29
ZHANG MY, ZHAI QX,ZHAO JX, et al. Clinical efficacy evalu-
ation of Lactobacillus rhamnosus JS — SZ —2 — 1 against Helicobact-
er pylori infection [ J]. Food Ferment Ind,2020,46(23) ;29
IRAEDC, FEAEE, SR I, A5 . BUESEERLAT R Sk Al AL T R
P4 A7 W R AR K R SR I BGERCR IR L] b
E A 2824 ,2019,44(9) . 1107
GUO JW, CHENG RY, ZHANG Y], et al. Alleviating effects of
Lactobacillus rhamnosus against abnormal intestinal microbiota and
development induced by ceftriaxone antibiotics in early life[ J].
Chin J Antibiot,2019,44(9) :1107
R-E - Aidkmg,N - E - 540 . AR %E TN IM]. 5
SRR Abst: Bh ikt 1984 :797
BUCHANAN RE, GIBBINS NE. Bergey’s Manual of Determina-
tive Bacteriology[ M ]. 8th Edition. Beijing; Science Press,1984 ;
797
BERNARDEAU M, VERNOUX JP. Overview of differences be-
tween microbial feed additives and probiotics for food regarding
regulation, growth promotion effects and health properties and con-
sequences for extrapolation of farm animal results to humans [ J].
Clin Microbiol Infect,2013,19(4) :321
B, T R, 5 FLRRIE R o B A R ARG IS
ANEE R )], B E L ,2021,49(8) 4
ZHAN Y, WAN JH, LI YM, et al. Effects of Lactobacillus tablets
on gut microbiota in antibiotic — associated diar — rhea model mice
[J]. Dairy Ind,2021,49(8) :4
SONG HY, ZHANG JB, QU JL, et al. Lactobacillus rhamnosus
GG microcapsules inhibit FEscherichia coli biofilm formation in
coculture[ J]. Biotechnol Lett,2019,41(8) :1007
PRIESS . LI R BRTA A B0 B A B A0 T 28 B DX 1 s e = ik
[D]. FEFIEAS : A5 R2,2020
CHEN YN. Antibacterial Effect of Pediococcus acidilactici and its
Cloning and Expression of Bacteriocin [ D ]. Huhehaote: Inner
Mongolia Agricultural University,2020
A Iy, ThESY . DR 20 2 AR Sh W W T R i
BINIHLT]. SR, 2019, 31(9) : 3961
ZHAO L, SUN H, MA YF. Metagenomics and its application in
animal gut microbiotal J]. Chin J Anim Nut, 2019, 31(9) . 3961
T, KBk, A, A TR S AR SN M PR 1
AW T AL B SR TN 1 R B, 2201910602847, X
[P]. 2019 -07 -05
DING B, LIU XY, LI J, et al. Microflora co — culture device and
evaluation method used for activity evaluation of microbiota prepa-
rations in vitro: China, Z1201910602847. X [ P]. 2019 =07 -05
(AR3CF 2023 410 A 18 Hiz#H)

RWEHR L



