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Table 1
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Formulation and calculated chemical compositions of the basal diet.

FLERE (LAB) BRI A ABUEM AT 0 (JCM) , g percenage 09

7E30°C FE5 7748/, WtdlE, 500088805504, TLE MK oo mea 8
_ Wheat flour 25
Bek Wik, BT IR TPBSH . A4 =1 tt/&/f Adhesives 0.2
Soybean oil 2.0
N Ca(H2PD4)2 2.0
{I)—‘IU ASE VCphosphate ester 0.1
W N . N Choline chloride (50%) 0.3
A HRWEC T E L, g =M R E (E2) o I viemie mc 0.2
Mineral mix" 0.2
NIE 4 B LAB KRR R A BB 5K M5t PR L) e ot 20
e lipi :
— M2> N ) > \ ﬁSh 9.5
VRMEFES" CHIE R ERER T, PL4ERFLRIILLEITE /7. Crude fibre 31
N free extract 27.9
Table 2
The treatments of the experiment for comparison of Lactobacillus rhamnosus JCM1136 or/ ? Vitamin premix (g/kg): thiamine, 0.438; riboflavin, 0.632;
and Lactococcus lactis Subsp. lactis JCM5805 as dietary supplements in tilapia. pyridoxine'HCl, 0.908; p-pantothenic acid, 1.724; nicotinic acid, 4.583;
biotin, 0.211; folic acid, 0.549; vitamin B-12, 0.001; inositol, 21.053;
Treatments Diet menadione sodium bisulfite, 0.889; retinyl acetate, 0.677; cholecalci-
ferol, 0.116; DL-a-tocopherol-acetate, 12.632.
CK Basal _ . P Mineral premix (g/kg): CoCl2-6H20, 0.074; CuSO45H20, 2.5;
LR Basal contained 1 x 10° CFU JCM 1136/ feed FeSO4-7H20, 73.2; NaCl, 40.0; MgS04-7H20, 284.0; MnS04-H20, 6.50;
LR+LL Basal contained 0.5 x 10® CFU JCM 1136 and 0.5 x 10° CFU JCM KI, 0.68; Na2Se03, 0.10; ZnS04-7H20, 131.93; cellulose, 501.09
5805/g feed

LL Basal contained 1 x 10° CFU JCM 5805/g feed
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Table 3

Growth performance of Tilapia fed diets supplemented with Lactobacillus rhamnosus JCM1136 (LR) or/and Lactococcus lactis Subsp. lactis JCM5805 (LL) for 6 weeks.*

Experimental diets
CK LR LR+1L LL
IBW (g) 0.20 = 0.02 0.20 = 0.02 0.12 = 0.02 020 + 002
WG (%) 2681.90 = 166.47a 277265 = 22921a 2919.07 = 256.48a 3532.20 + 403.43b
FCR 1.39 = 0.05b 1.33 = 0.07b 1.29 + 0.03b 1.04 = 0.02a
SH (%) o4.07 £ 6.12 91.11 *+ 2,22 89.63 + 231 93.33 = 294

*In the same line, means with different letters are significantly different (P < 0.05), means with the same letters are not significantly different (P > 0.05). Data represent means + SD

{n = 3 fish).

CK, basal diet; LR, basal diet with 1 x 10” cfu/g of L. rhamnosus JCM 1136; LR + LL, basal diet with both 0.5 x lll]acﬁ.l..-"g of L. rhamnosus JCM 1136 and 0.5 x 10® cfu/g of L. lacts JCM

5805; LL, basal diet with 1 x 10° cfu/g of L. lactis JCM 5805,
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Table 4

Intestinal microvilli density and length of Nile tilapia fed diets supplemented with Lactobacillus rhomnosus JCM1136 (LR) or/and Lactococcus lactis Subsp. lactis JCMS805 (LL) for six
weeks. *

CK LR LE+LL LL
Density (count/pm-”) 85.66 = 7.45a 120.85 + 8.23b 133.47 + 9.00bc 134.79 = 7.01c
Length (um) 0.91 = 0.06a 1.11 = 0.05¢c 0.96 = 0.04b 0.96 = 0.03b

*In the same line, means with different letters are significantly different (P < 0.05), means with the same letters are not significantly different (P = 0.05). Data represent means + SD
(n = 3 fish).

CK, basal diet; LR, basal diet with 1 x 10 cfu/g of L. rhamnosus JCM 1136; LR + LL, basal diet with both 0.5 x 10" cfu/g of L. rhamnosus JCM 1136 and 0.5 x 10* cfu/g of L. lacts JCM
5805; LL, basal diet with 1 x 10® cfu/g of L. lactis JCM 5805.
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Fig. 3. Cumulative survival rates of tilapia challenged by injection of S. agalactine after
administering either basal diet or basal diet with probiotics for six weeks (means + SD.).
Different letters denote significant differences (P < 0.05). CK, basal diet; LR, basal diet
with 1 x 107 cfu/g of L rhamnosus JCM 1136; LR+LL, basal diet with both
0.5 = 10® cfu/g of L. rhamnosus JCM 1136 and 0.5 x 10® cfu/g of L. lactis JCM 5805; LL,
basal diet with 1 » 10® cfu/g of L. lactis JCM 5805.
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Table 5
Diversity indices used in this study.* Sequences Per Sampie
sample ape chaol shannon simpson goods_coverage
CK 43.29 + 4.56b 40.11 = 267b 1.15 = 0.23 0.31 = 0.08 0.95 = 0.01
LR 25.37 + 6.03a 25 + 6.00a 1.40 + 0.02 0.39 + 0.01 0.95 = 0.01
LR+LL - 33.88 = B.20ab 33.17 = 8.5bab 1.50 = 0.32 0.40 = 0.07 0.96 + 0.04
LL 33.23 + 7.66ab 33 + 7.55ab 1.55 = 0.09 0.42 = 0.01 0.96 = 0.03
LR-7D 42.85 = 15.42ab 4273 + 15.73ab 1.64 = 0.62 0.46 = 0.18 0.97 = 0.01
LR +LL-7D 29.58 + 5.88ab 29.33 + 6.03ab 1.25 + 0.24 0.33 + 0.09 0.96 = 0.03
LL-7D 45.92 + 3.90ab 48.83 = 4.19ab 1.46 = 0.23 0.42 + 0.15 0.96 = 0.03

*In the same line, means with different letters are significantly different (P = 0.05), means with the same letters are not significantly different (P = 0.05). Data represent means = 5D
{n = 3 fish).

CK, basal diet; LR, basal diet with 1 x 10 cfu/g of L. rhamnosus JCM 1136; LR + LL, basal diet with both 0.5 x 10 cfu/g of L. rhamnosus JCM 1136 and 0.5 x 10® cfu/g of L. lactis JCM
5805; LL, basal diet with 1 x 10®cfu/g of L. lactis JCM 5805; LR-7D, the LR group cessation in probiotic consumption for 1 week; LR+ LL-7D, the LR +LL group cessation in probiotic
consumption for 1 week; LL-7D, LL group cessation in probiotic consumption for 1 week.



3 . Results and discussion

C PCA_PC2 Gi RN (IR A A T S LRALA
LL#4 (EILR-7DFILL-7D) BELER . £

A HC2H 8] B3 97 22 e 350K
2 SO R 25 2E B s T
’ ® ox T RS AR A, TR ) B RI7E M i

M LR

Gl A B IS TR A 56 o 1T 28 2 T ) B9 P I

o THEHUR TR E RS .

o RSB, R R A B 1L s T
B et E R B, T B 2 A T

: ﬁ : TR (X Do R, TR AR, 5

PC1(26.54%) o £ BEA 1 Sy B .

v

(=
@
o0
®e
b
i
L 4

PC2(14.02%)

&

=10+




3 . Results and discussion

EARRY, fEmERA, B
(Proteobacteria) s+ & )
17, M CKA M h R E
( Fusobacterium ) /5 F FHuf7 .

Falaivwe abundanos

N

- ] P 5 - = " i L F r
= % i E " m 3 3 r -3 — - o il | - - J
[x ) K] = = =} = = = = e i ] i |

I_lll.hlnl.u.lnu CrparnstaL s Przhesis feva . Tl

 Bmkeoedie | EFurann ﬁ Bt .

.Lvlir:u:l-n- .I".'lahun- | Sttt

Fig. 5. Taxonomic distribution of gut samples at the phylum level.

CK. basal diet; LR, basal diet with 1 x 10" cfu/g of L. rhamnosus JCM 1136; LR+ LL, basal
diet with both 0.5 x 10® cfu/g of L. rhamnosus JCM 1136 and 0.5 x 10° cfu/g of L. lactis
JCM 5805; LL, basal diet with 1 x 10° cfu/g of L. lactis JCM 5805; LR-7D, the LR group
ceasing probiotic consumption for 1 week; LR +LL-7D, the LR+LL group ceasing pro-
biotic consumption for 1 week; LL-7D, LL group ceasing probiotic consumption for 1
week.
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Table 6
Genus subdivision abundance in the four groups.

Abundance rank Genus/Acidobacteria subdivision by source

CK LR LR+LL LL
1 Cetobacterium Rhizobium Rhizobium Rhizobium
2 Unclassified Unclassified Unclassified Unclassified
3 Plesiomonas Escherichia-Shigella Escherichia-Shigella Escherichia-Shigella
4 Macellibacteroides Achromobacter Achromobacter Achromobacter
5 Alpinimonas Phyllobacterium Phyllobacterium
6 Bosea ﬂeifﬂa .DE!mﬂ Dieyilobwac terivrm
7 Alsobacter Cetobacterium Cetobacterium Cetobacterium
8 Escherichia-Shigella Burkholderia-Paraburkholderia Lactococcus Delftia
9 Vogesella Chryseobacterium Acinetobacter Chryseobacterium
10 Rhizohium Enhydrobacter Burkholderia-Paraburkholderia Acinetobacter
11 Meganema Acinetobacter Chryseobacterium Weissella

CK, basal diet; LR, basal diet with 1 = ID“cfujgut'L rhamnosus JCM 1136; LR + L1, basal diet with both 0.5 x 10" cfu/g of L. rhamnosus JCM 1136 and 0.5 x 10® cfu/g of L. lectis JCM
5805; LL, basal diet with 1 x 10® cfu/g of L. lactis JCM 5805.
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