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' Thisstudyaimstoevaluatetheimmunomodulatoryfunctionof!"#$%&'"($%)"#%''*+

&'"($",*-(!C &'"($",*-)CCFM8661throughanimalexperiments.Atotalof120maleBALB/cmice
wereadministratedwithlow,medium,andhighdosesof!D &'"($",*- CCFM8661orplaceboby
gavagefor30d.Theimmunomodulatorycapacityof!D &'"($",*- CCFM8661inmicewas
comprehensivelyevaluatedbyaseriesofexperiments,includingmousespleniclymphocyte
transformationanddelayedtypehypersensitivity (DTH)experimentstoevaluatecellularimmune
functionofthemice,serumhemolysinproductionassayandantibody-producingcelldetectionassay
toassesshumoralimmunefunctionofthemice,carbonclearancetestandperitonealmacrophage
swallowingfluorescentmicrospherestesttoevaluatethemonocyte-macrophagefunctionofthemice,
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andnaturalkiller(NK)cellactivityassessmenttoevaluatetheNKcellfunctionofthemice.The
resultsshowedthat!" #$%&'%()* CCFM8661significantlyenhancedthedegreeofearswellinginthe
DTH response,increasedtheproliferationlevelofmousespleenlymphocytes,promotedthe
productionofserumhemolysin,andimprovedthephagocytosiscapacityofperitonealmacrophages
andcarbonclearancecapacityinthemice.Theseresultsindicatedthecapacityof! !" #$%&'%()*

CCFM8661toenhancetheimmunityofmice,providingatheoreticalbasisforitspractical
application.
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!"

!"#!$%&'()*+,!-./"01

2%3!4567819:;!<=>?@1AB#

#$%

$

$%&CDEFG1HIJ!K<LMFG2%3

NO%P%<$QR3STU!VLWDEABX

YZ[\]^1TU

#!%

$ _`!$%&Vab%ac

d%aefghijkljmn'opSXYZ[

TU$ qrs!$%&tu+vwxy1z{|s

|}!DE1wx~�����jwx���jw

x$ ���jwx��!��jwx1����^

����1Z�s��!�CT/H���1wx

��s�a�s1<�3�

#&%

&��jwx�C�

\% Z�¡¢£¤1!��

'

¥¦§¨%

(

¥©§

¨haª«¬§¨­®¯°1�±��TU!tu

²³´µ¶·¸¹�º¸¹aª!»¼½wx¾¿

1À%!ÁÂ?@wxNO�ÃªÄÅÆjwxT

U

#)%

$ ÇÄwx�DÄABÈÈ�É!ÇÄwx��

ÊË!tuÌDÄÍÃÎ%ÏÃ&SK<²Ê1�

ay$ $%&t��ÐÑFG��%wxÒÓSX

Ô��DE1wx~�$

Õ3Ö×&T/HØÙÚ1$%&!KÛ}Ø

ÜÝÅj'

*

(K<ÞÊ1%ß��j�QR��

j!VZàáâ%ãE%Õ3�äÖå31æFGS

ç<Jè

#+%

&

!

(tP%<$3�!`<Çé

#,%

%a&

ê

#-%

%}e

#.%

hL%ë

#/%

S3�&

&

(KÛìv1íî

j

#*"%

S$qrs!<ÉÕ3Ö×&1$%���ïð

zG!`ñòFGmÃ

#**%

%óô<�õö

#*!%

h�÷Ï

Ã&øù

#*&%

S$Õ3Ö×&ú>Ö×&ú!V¹ûü

ýðþÿ�UVáâ!"

#*)%

$ØØ#$%&!Õ3Ö

×&tuÞ'µ�U(Å)áâ!"$

Õ3Ö×&

0012.,,*

K<ñò*Îj

#*+3$,%

%

ñò+»,Îj

#$-%

ha-.�/

#$.%

S��!0;Õ

3Ö×&

0012.,,$

1K<��wx1TU

#$/%

$ Õ

3Ö×&

0012.,,$

üý�U>é2%34Sáâ

5

#!43!!%

!<Ý61íîjhÁUj!C7Ù8á1Ý

69:$ T;ÍÕ3Ö×&

0012.,,*

<=½H>

?@!ABCÍÇÄwx1DE!/CÁF�U)`

��wx2%ßG91<Z(+HIJK$$

*+*

!"#$%

*+*+*

!"#$ Õ3Ö×&

0012.,,*

' LM>

NOËPáâ%3QR5S&

5607*

)

0839!),

(§

¨' TUVWX%YZQ[\& Á]å3'

*.:!! ;

1

<=1

^_j

(68(>?

`a!b¸cde)fg(%

3QR<hi\$ å3jk>NOËPûl��á

âmnQRo@5SÁ]å35S$ å3Á]üp

NOËPÁ]å3qI�å3ersItuvþ

ÿ !wxJ·/

@ABAC!9!!9&*+?*!99)&9 #99*%

�

@ADAC!"!! "+&"E"/,"/"+#*,)%

$

*+*+,

!"%& yz{§¨)

<F(0

(%|a}~'

�����i\& ��}~%

F=2G *,)9

�k�'X

��!�ZQ)5û(i\&���4'����%

3ZQ<h[\& Öé���§¨Îj���9

�%���)

'HIJKCLML (LNO

!

2''

('���%3QR

��<hi\&

PJQR

*

S

NO ¡�)

*"!

(%¢£ÒÓ

6

)

0CQ 6

(%

!

!

)T

¤¥¦§¨)

UA1(

(%©é ªj«

¨¬­Ö®¯)°±{('

<I;VJ

�9i\$

*+,

&'#()

î¸åv²³&´)

'W25 <X7-""

('�µ¶·

%3[\& î¸ }��¸å�¹º)

2Y8'G<06A

ZW

(%¤-.»�k¼'

'HO[VC 1ISHO[

i\&½ö�

N)

=(&99!7A

(%

\P

¾)

1]!9

('�µ¿ÅÀ

7

Ár}

i\&ÂÃmTÄ)

<^T0@T*1U

('fgíÅi\$

!!!!

!

""""

"

####

#

****

*

++++

+

;;;;

;

J9



!"#$

!"!#

%&

#$

'&

%

(

!"#$%&'()

! "!#" $%&'(

!!"#$%%&

)*+,-./01234

!"#

)*+,-

$$%&'(()

./0123! 45

678

!"#$

'

%&'(%&!)*+,-./0

123456789:;!<=>?

(

@A%B3

4C"DE'FGHIJK# !"'<=3LM!N

OPQRSTUVWX*+YN3ME

)*+,

$ Z[\

]^_

!!"#$%%-

`a

./ 0

b!cdefghXi

j% !"k<=3:;! lmno

1

$ [\]^_

!!"#$%%&

pq3

.

rstu?vwfxugh3

XijME""yXijz{|}~���!�o

�[\]^_

!!"#$%%&

fghXijME""y

Xijz{}:;$

)"*

9:;<

)+*")

567%89

&1/

�gh��Z����

��

&

�!��b�WD�

.

u!��*+��s

t!no

&

$

)"*"!

-./1234 ��&����YN�t

?����'

1/11

� ('¡¢£n¤()

)1.,

k&¥¦

*+§YN����'¡¢£n¤(k¨©ª�)!

«¬

2

rst2­YN��# e.!%®*+YN

��.!

!34 5

¯°3gh!@A%®±Est²

2

#((

�!³4´MµU�²2¶·¸�*X¹*

+YN��.! ºX»F%®�¼²2½¾�!¿

ÀÁ¿Â3¼QÃ2ÄÅÁ¿{�* ÆÇ

6

È0%

®YN��²2ÉÊÀstkÈ0%®/0ËÌ

ÍÎst*

78

%®ÏÐ¼QÃ2]ÑÒÓÔ'

9:;<=;

0>?@0A3B>4:C>

!

DEF

(�$

)"*"*

:;<9=>? stÅÕÖ×|{

!

ØÙ

�oÚ!²2

GHGG 1%I/

ÛÜDÝ$ ÛÜ��ÞÐ�

t! ¬ß

!

{��uà��Ð!

!J/K/L

o�áu}

~�Ð��!

!!/K/L

âãä

DGE

'

9>:C< C=B4=M=;:4<

0=MM>A>4;>

(�ÛÜuàzå!DÝáu6X��R

S*Ã2

NA:O?H:0 HA=CP $K/K*

ÛÜ1æ$

=

)

)*+>-

$$%&'(()

6?@AB9:

,-./0 ) 1223456073/-8954 0:;0692048 5< !"#$%&'"($%)"#%''*+ &'"($",*- $$%&'(()

!" #$ %& '(Q) *+

-

,-./ - 0123 /K1 PD45 ./ 0 -/

6789:*+

67;<=>?@A*+

78>?BCDE

FG(! - H0I L"-/

%

!"RQ0J/K1 PD45 ./ 0 -/

KG(! - H0I L"-/

2

!"RQ0J/K1 PD45 ./ 0 -/

LG(! - H0I L"-/

$

!"RQ0J/K1 PD45 ./ 0 -/

1

M-./ 1 0&23 /K1 PD45 ./ 0 -/

NOPQRST*+UE(FV

FG(! 1 H0I L"-/

%

!"RQ0J/K1 PD45 ./ 0 -/

KG(! 1 H0I L"-/

2

!"RQ0J/K1 PD45 ./ 0 -/

LG(! 1 H0I L"-/

$

!"RQ0J/K1 PD45 ./ 0 -/

.

,-./ . 0&23 /K1 PD45 ./ 0 -/

W:XWYZDE

67[\]^>?_^`abD

cd0e>?bD

FG(! . H0I L"-/

%

!"RQ0J/K1 PD45 ./ 0 -/

KG(! . H0I L"-/

2

!"RQ0J/K1 PD45 ./ 0 -/

LG(! . H0I L"-/

$

!"RQ0J/K1 PD45 ./ 0 -/

CCCC

C

DDDD

D

EEEE

E

FFFF

F

GGGG

G

!!!!

!

=

!

)*+>H

$$%&'(()

I/0123!45678

,-./0 ! =<<0>8 5< !"#$%&'"($%)"#%''*+ &'"($",*- $$%&'(() 54 .5?@ A097B8 -4? 567-4C 5< 29>0

!f ghdi(QB jkdi(QB di(lmQS ;ndi(op qrdisop

M-./! 1/KT.!/K$% 1+K$$!/K22 &$KT$!+K&& /K//+ +!/K/// + /K//1 /!/K/// %

FG(! 1/K$/!/K.T 1+K+%!&K$L &2KL/!2K+& /K//+ $!/K/// % /K//1 /!/K/// .

KG(! 1/KT%!/KL. 1+K2T!/K%. &$K%%!.K%/ /K//+ 2!/K/// L /K//1 1!/K/// L

LG(! 1&K/1!/K+2 1+K$.!1K&L &$K&+!TK$T /K//L .!/K//& % /K//1 .!/K//& /

$&



!"#"$!%& $!'(%)"

%&"* +,-.

!

,/ 01

"

+2-3/45-01 "60120/45- 57 !"#$%&'"($%)"#%''*+ &'"($",*-

%%+89::; 75< "-=0-34-. (>>2-4/? 4- 843,

@AB!*$) A+ +AAC #%("*%" $*C D(A'"%&*A)AEF G51H IJ (KK2, L MNMI

!"!

!"#$%

##$%&''(

&'()*+,-.

/01

!"#$%&'()*!+,-./0123

45678*#$"9:;<!"3/0!"# =

>.!"?@AB$;<!"CDEFGH;IJ

K/0LMNOP"/0!"QCDRSTOP*

/0LUV!"WX

!"#$

#Y!"Z[\"/0!"S

]^_RSOP/03`ab/0*!"$cd

e"f_;<!")g%hi2jk#$,!"l

mnop"%!"NX*Bqrs& tuCDvw

xyz_{|}T~z*�����/0YT�

���*��%���r��,

%&'(

��*��

��#$��"L������}

))'*+,,-

`�

�/0!"��*��&

��

-

4�"���/0��� "CD¡¢

*..

£¤¥¦'§iV" _xy`¨zovw"\

©sªMz'

#!-/

0

)'123

(*/0��@«¬6­

&'

!4/5/#

()`®hi2jk#$"CD

%&'(

��

��iV"\%&'

#!-/

+

)'123

(©sªMz\¯°

��!"±_²!"±*³s´µ«¬�¶"·V

¸¹¶ºB*��#$# �»¼4�"½¾¿ÀÁ

Â©s*����}

))'*+,,-

4@Ã����

/0!"��"����/0!"��iÄtÅ#

6

·Æ

!4/5/#

"

66

·Æ

!4/5/-

"

78

·ÆÇ«¬6´È#

2

)

!"#$%

##$%&'')

&'()*+,301

$*+, ) -../01 2. !"#$%&'"($%)"#%''*+ &'"($",*- ##$%&''(

23 0/445467 *8853*19 *3 8*0/

!":

!"#$%

##$%&'')

&'(45+,-.

301

;<!"%É

(

/0,ÊË; '!"ÌÍy(

LiÄtÅ*°.!"ÎÏ# Â

(

/0· *!"

ÌÍy_ÐÈ6ËH»ÑÒ"

(

/0T��Ó"ÔÕ

��%¡�DÖ"×ØÙÚÃ$

(

/0'Û/0(Ü

uÝÞ

(

/0# >./0?ß��$Ã$

(

/0à

áâ|Ë;" CDË;`JãÎ;*ËHIäR

S"åÃ$

(

/04Éæç�èé"YËHêRS

�*ëìíîïð4Éâ|Ë;)ÝÞ

(

/0ñò

ó�â|Ë;"ô%4ÉõöËH**ÝÞ+"YË

H÷øJãÒ4ùú��¡�ÚÛ/0"Iûâ|

Ë;"UV`üý*WX& tuCDË;|Ú/0

£ ¤ 3 þ R 5 þ ÿ ¤ ! L � � � � � � }

))'*+,,-

`��;<!"��*��&

_x"`¨zov"\!&©sz��*þR

5þÿ#$@«¬6­&"»¼%·

9

&&J°!©

s*����}

))'*+,,-

"4`��*;<!"�

�â|@{��&

6

:

!"#$%

##$%&'')

&'(45+,-.301

;6<4/ : -../01 2. !"#$%&'"($%)"#%''*+ &'"($",*- ##$%&'')

23 =582764 *8853/ .5301*23 *3 8*0/

'$_x"`¨zov"

6

·Æ

!4/5/#

&

!">

!"#$%

##$%&'')

&'(78

?

9:)

;-.301

()

:

*+/0Z[ê!,-°./0.Z"

9:èé/;/0â|*þ0)/03z1*+

/0

!;,$

&0)

:

*+/0ß@2+33�È�Ü45

67!89/0*tÅ"%Î;Bq*!"/0):

;<="0)/03*+/0%z1>k3!"#

$*p?7ÿ

!;0:;+$

& tuCDvwx"z_{|}

T~z��*Î;@AB�r,*+/02+�

rL������}

))'*+,,-

`��0)

:

*+

/0��*��&

�

;

«Æ"_x"`¨zov"½C¿À

<!-/

0

)'1

'\©sz(����}

))'*+,,-

*��*@

!"

#$2

%)'123&

'()*+,-

./02%!-/

,

1&

20,-3

=)

</

.456! 7 -,5,0">5?0 050;"95,9

89$! <!-/

,

-<599"9599 -;5/<";5;-

+9$! <!-/

0

-,5-0";5+, ->599",5<>

6

:9$! <!-/

+

->5<0";5,> ->50<"95+/

6

IN



!"#$

!"!#

%&

#$

'&

%

(

!"#$%&'()

! "!#" $%&'(

!!"#$%%&

)*+,-./01234

!"#$%&'()*+,!

!'()((&

"#-./$0

1#$2345678$ 9

*!&(

+

!",-.

:

*!&(

$

!",-.

;<=>?;8% ,<=@ABCDE@F

G$#$H2345;01GIJ'()KL!

!'

()(&

"$MNOP/$01;#$QR()KS& T

UVWX$YZ[\]

!!"#$%%&

DOP;^_

/

/

$01`Q'abcd&

00

Me

!'()(&

$

000

Me

!'()((&

$

12

Mef()*gh&

)

!

*+,-.

""#$%&&'

/0123

(

456789

:;<

#)*+ ! ,--./0 1- !"#$%&'"($%)"#%''*+ &'"($",*- ""#$%&&'

12 3121/40.(35/61785*. -92/0)12 )2 3)/.

!+:

*+,=.

""#$%&&'

>01

;<

67?@

:;<

34

01ij`Q;kl01$ Dmn;kl

opq'rscd&

34

01QtD'uvw(xy

z{|}$.~��kl;���6�D��;�

�$-��s�

5

01��''��(�#��$

34

01;cd��A�h*kl}��f�$�W�

�01M�;��*kl5�C��n^� ¡

¢£¤@¥;��$���¦§01¨*©ª:0

1«¬����cd& �­���$

34

01�q®

kl¯*$-i°±²³´µ¶·$¸i.�¹�

�º»¼$½¾xy¦¿¹ÀÁÂÃ$�¦§��

ZÄÅÆ��&KS

34

01;¯*$DÇn;kl

q'rsÈÉ& cw��

34

01¯*ÊËÌÍÎ

YZ[\]

!!"#$%%&

D

34

01;ÏÐ&

Ñ

6

(e$ABÒDE@FG$Ó']Ô>?

@;

34

01¯*Õf()*gh&TÖWX$YZ

[\]

!!"#$%%&

DOP

34

01¯*fN(ÏÐ&

12

Mef()*gh&

)

=

*+,=A

""#$%&&'

>01

;<

67?@:;<

#)*+ = ,--./0 1- !"#$%&'"($%)"#%''*+ &'"($",*- ""#$%&&'

12 ;< /.>> 5/0)?)04 )2 3)/.

klio×ÇnØÙÓÚ�;& ÇnÛÜkl

`Q$ ¡�"Ýbumn;��ZÄ!Þß�4

àZ%'¨'áhZ�"âmn£¤Óãà;ä�%

åæ01�$ç×mnèéê;ë·& -ìmnk

l`Qíî¼$Çn½fï:¼%'ðñ"Ý'á

«ò$ó-ôõöß;�à$÷rÏÐmø;ù­

à¯úûc&

üýþUVMN$YZ[\]

!!"#$%%&

q'

KSklR;`Q$qnM�.ÿ�

6

!"�&

&

"

#�$æ·|} !%&'ï "67UV(e $8

<=@!

*!&(

+

!",-.

"ú,<=@!

*!&(

$

!",-.

"O

P()|}()KS$

!71 8

*ô;OP+,-0

1./67(e$YZ[\]

!!"#$%%&

8<=@

;OP+,-01K0QR()KS$1MNYZ

[\]

!!"#$%%&

q'KSOP01kl;`Q&

9

"2"32òÊË67UV(e$67;8%,4

!<=@OP2"32ò;à5()+,$MNY

Z[\]

!!"#$%%&

q'KSOPn6kl;c

d&

6

"7!"67(e$8<=@OPÇn7°8

QR()KS# /$01#$234567(e$

8<=@ú,<=@UV9:*$�01#$QR

()+,# 14!67;UVMN$ YZ[\]

BBBB

B

CCCC

C

$$$$

$

#&



!"#"$!%& $!'(%)"

%&"* +,-.

!

,/ 01

"

+2-3/45-01 "60120/45- 57 !"#$%&'"($%)"#%''*+ &'"($",*-

%%+89::; 75< "-=0-34-. (>>2-4/? 4- 843,

@AB!*$) A+ +AAC #%("*%" $*C D(A'"%&*A)AEF G51H IJ (KK2, L MNMI

!"#$"

[1]KUMARR!SOODU!GUPTAV!etal.Recentadvancementsinthedevelopmentofmodernprobioticsforrestoringhumangut
microbiomedysbiosis[J].!"#$%" &'()"%* '+ ,$-)'.$'*'/0

!2020!60"1#$12-25.
[2]WANGXZ!ZHANGP!ZHANGX.Probioticsregulategutmicrobiota$aneffectivemethodtoimproveimmunity[J].,'*1-(*12

!

2021!26%19&$6076.
[3]TURVEYSE!BROIDEDH.Innateimmunity[J].3'()"4* '+ 5**1)/0 4"6 7*$"$-4* !88("'*'/y!2010!125%S2&$S24-S32.
[4]BONILLAFA!OETTGENHC.Adaptiveimmunity[J].&'()"4* '+ 5**1)/0 4"6 7*$"$-4* !88("'*'/0

!2010!125%S2&$S33-
S40.

[5]FILANNINOP!DEANGELISM!DICAGNOR!etal.How!!"#$%&"#'(()* +(",$"-). shapesitstranscriptomeinresponseto
contrastinghabitats[J].9":$)'"81";4* ,$-)'.$'*'/0

!2018!20%10&$3700-3716.
[6]ZHOUQQ!GURC!LIP!etal.Anti-/"(.%,0((" modeofactionofnaturalL-phenyllacticacidpurifiedfrom !"#$%&"#'(()*

+(",$"-). ZJ316[J].5<<*$16 ,$-)'.$'*'/0 4"6 =$';1>?"'*'/0

!2020!104%12&$5283-5292.
[7]WUAJ!FUYQ!KONGLY!etal.ProductionofaclassIIbbacteriocinwithbroad-spectrumantimicrobialactivityin

!"#$'+(",$'&"#'(()* +(",$"-). RUB1[J].@)'A$';$-2 %"6 5";$8$-)'A$%* @)';1$"2

!2021!13%6&$1820-1832.
[8]SONGYL!SUNMY!FENGL!etal.Antibiofilmactivityof!"#$%&"#'(()* +(",$"-). 12exopolysaccharidesagainst12'30(("

4(05,0-'[J].5<<*$16 %"6 9":$)'"81";%* B$-)'A$'*'/0

!2020!86%15&$e00694-20.
[9]ZAGOM!SCALTRITIE!BONVINIB!etal.Genomicdiversityandimmunomodulatoryactivityof!"#$%&"#'(()* +(",$"-).

isolatedfromdairyproducts[J].=1"1+$-$%* B$-)'A12

!2017!8%4&$597-604.
[10]LIUYW!LIONGM T!TSAIYC.Newperspectivesof!"#$%&"#'(()* +(",$"-). asaprobiotic$thegut-heart-brainaxis[J].

3'()"%* '+ B$-)'A$'*'/0

!2018!56%9&$601-613.
[11]YANGB!YUEY!CHENY!etal.!"#$%&"#'(()* +(",$"-). CCFM1143alleviateschronicdiarrhea6'" inflammationregulation

andgutmicrobiotamodulation$adouble-blind!randomized!placebo-controlledstudy[J].C)'";$1)2 $" D88("'*'/0

!2021!12$
746585.

[12]ZHAIQX!LIUY!WANGC!etal.Increasedcadmiumexcretionduetooraladministrationof!7"#$%&"#'(()* +(",$"-). strainsby
regulatingenterohepaticcirculationinmice[J].3'()"4* '+ 5/)$-(*;()4* 4"6 C''6 7?18$2;)0

!2019!67%14&$3956-3965.
[13]HIRANOS!YOKOTAY!EDAMK!etal.Effectof!!"#$%&"#'(()* +(",$"-). tennozu-SU2on!1"(.%,0((" $8+2'.)-'). infection

inhumanenterocyte-likeHT-29-luccellsandBALB/cmice[J].@)'.$';$-2 4"6 5";$8$-)'.$4* @)';1$"2

!2017!9%1&$64-70.
[14]!"#!$%!&'!(.)*

9'4':%&"#$0-'). (%,3). CCFM760+,-./'01/2345678[J].9:;,<=>?

@!2020!39"2&$81-88.
YINGCP!CHENW!ZHANGH!etal.Physiologicalcharacteristics!safetyevaluationandgeneticanalysisof9'4':%&"#$0-').
(%,3).CCFM760[J].!3'()"4* '+ C''6 E-$1"-1 4"6 =$';1-?"'*'/0

!2020!39"2&$81-88."inChinese&
[15]TIANFW!ZHAIQX!ZHAOJX!etal.7"#$%&"#'(()* +(",$"-). CCFM8661alleviatesleadtoxicityinmice[J].=$'*'/$-4* F)%-1

!!"#$%%&

ABCDEFGH

'

IJKLMNOPQ(

R<STUABVWXYZOPQ![\]X

YKL^,KL6_'`aXYKLOCb7c

()*+

!

d[efCDghijMNkVlXY) m,UC

DXYZOno[Npqrstu)

&

#VlghU

v) ghw,<xyOz{/XY4|!/XYO

}~'��AB��PQ$y�,�!ghw,<;

y�XY���������! ��,���!r

����������*��!g�w,<;��

XYKL"�VW/

,

KL+g�. /

-

KL¡#

���¢£��*¤¥!¦�AB§¨©ªw,<

«¬OPQ

()

!

./+

) m,U­[efVWghw,<!

®¯VW°�XY)

)

#efU�±²^,O³´<

µ¶�BmU�·7kVlXY) m,U[^,¶

`a^,[VlXYO<µ,,,¸¹º»¼!¸¹

º»¼ABCDgh½¾ij'VWz{XYKL

OPQ*��!m,UOU�·7!�º¿À¼'Á

ÂÃ¡dABVWXYOPQ

(.&'.)+

) R<STU

!!"#$%%&

ABCDXYOMN[N;ghw,<

OVW¶�m,U^,OBm<µÄ�)

Å½ÆÇ!R<STU

!!"#$%%&

[ÈÉEF

OKLXYMN' �ÊXYMN4ËH

'

ÌJKL

MN!BÍCD°�XYZ) ÎÏÐO}Ñ[Òm

,UR<STU

!!"#$%%&

O!QÓÔ-ÕÖ×)

IM



!"#$

!"!#

%&

#$

'&

%

(

!"#$%&'()

! "!#" $%&'(

!!"#$%%&

)*+,-./01234

!"#$#%& '()(*+,-

!2012!150"1/2/3#$264-271.
[16]ZHAIQX!YANGL!ZHAOJX!etal.Protectiveeffectsofdietarysupplementscontainingprobiotics!micronutrients!andplant

extractsagainstleadtoxicityinmice[J]..+/%&0(+) 0% 10,+/20/"/34

!2018!9$2134.
[17]YULL!ZHANGLY!DUANH!etal.Theprotectionof!"#$%&'"($%)"#%''*+ &'"($",*- CCFM8661againstbenzopyrene-induced

toxicity.%" regulationofthegutmicrobiota[J]..+/%&0(+) 0% 5$$6%/"/34

!2021!12$736129.
[18]!"!#$%!&'(!).2*+,-./0123456789:;<=>[J].?@ABCD!2013!34%15&$149-153.

WANGG!TIANFW!LIUXM!etal.Screeningandidentificationoftwolacticacidbacteriastrainswithexcellentantioxidant
activities%( .%$,/[J].!7,0(%,( *%8 9(,-%/"/34 /: ;//8 5%86)&+4

!2013!34%15&$149-153.%inChinese&
[19]ZHAIQX!WANGHC!TIANFW!etal.Dietary!"#$/)"#%''*+ &'"($",*- supplementationdecreasestissueleadaccumulation

andalleviatesleadtoxicityinNiletilapia%0,1/#2,/-%+ (%'/$%#*+&[J].<=6*,6"&6+( '()(*+,-

!2017!48%9&$5094-5103.
[20]EFG!!H!IJ!).KLMNOP/9QR8S?TUV9WX[J].?@<XYAB!2021!47%9&$143-148.

MASY!WANGJ!ZHAOY!etal.Developmentofprobioticdietarysupplementswithchocolateascarrier[J].>//8 *%8

>(+$(%&*&0/% ?%86)&+0()

!2021!47%9&$143-148.%inChinese&
[21]Z[\!]^_!`ab!).cd6e8XYfghi8/jklm[J].?@<XYAB!2019!45%12&$120-126.

CUISM!XUCY!MAOBY!etal.Proliferationandvitalityretentionof!"#$/)"#%''*+ &'"($",*- inapplejuices[J].>//8 *%8

>(+$(%&*&0/% ?%86)&+0()

!2019!45%12&$120-126.%inChinese&
[22]nop!qrs!!tu!).vwgxhyzcd6e8{|}~����[J].~�6B!2019%3&$76-82.

HEJX!JIANGYZ!WANGSY!etal.Studyoncompoundfruitandvegetablejuicepromotingtheproliferationof!!"#$/)"#%''*+
&'"($",*- inmilk[J].@-0%* AB0+4

!2019%3&$76-82.%inChinese&
[23]����������.l�?@�4��<���� %2022��&%�����&[EB/OL].[2022.11.20].https$//www.samr.

gov.cn/cms_files/filemanager/samr/www/samrnew/hd/zjdc/202201/t20220113_339092.html.
[24]��!���! ¡_!).J¢£¤¥¦§¨©'ª«¬¦§�4­®¯8°9±²³´[J].~�?@µ¶!2022!22%5&$

92-102.
HUANGJ!HUANGJL!SUNJY!etal.Theeffectoffucoidanonimmuneandintestinalflorainimmunocompromisedmice[J].
C/6+%B" /: D-0%()( E%)&0&6&( /: ;//8 7,0(%,( *%8 9(,-%/"/34

!2022!22%5&$92-102.%inChinese&
[25]PARAMITHIOTISE!SUGDENS!PAPPE!etal.CellularimmunityiscriticalforassessingCOVID-19vaccineeffectivenessin

immunocompromisedindividuals[J].;+/%&0(+) 0% 5$$6%/"/34

!2022!13$880784.
[26]HUMED A!IRVINEK M!PRIDANSC.Themononuclearphagocytesystem$therelationshipbetweenmonocytesand

macrophages[J].!9+(%8) 0% 5$$6%/"/34

!2019!40%2&$98-112.
[27]HOEKSEMAMA!DEWINTHERMPJ.Epigeneticregulationofmonocyteandmacrophagefunction[J].<%&0/F08*%&) G

'(8/F 703%*"0%3

!2016!25%14&$758-774.
[28]!·!E¸¹!º»¼!).½¾¿ÀÁd9¦§±²³´[J].?@<RdDÂµ¶!2013!32%3&$324-329.

WANGF!MASF!LIHC!etal.Studiesonimmuneregulationeffectofethanolextractfrom3+&","4*+[J].H/6+%*" /: ;//8
7,0(%,( *%8 I0/&(,-%/"/34

!2013!32%3&$324-329.%inChinese&
[29]ZHAOJQ!YANT!WANGYQ!etal.5"#$/)"#%''*+ &'"($",*- BC299canalleviatedextransulphatesodium-inducedcolitisby

regulatingimmuneresponseandmodulatinggutmicrobiota[J].!?%&(+%*&0/%*" H/6+%*" /: .//8 7,0(%,( G 9(,-%/"/34

!2021!
56%11&$5698-5707.

[30]KAMADAN!SEOSU!CHENGY!etal.Roleofthegutmicrobiotainimmunityandinflammatorydisease[J].!J*&6+( '(K0(L)

5$$6%/"/34

!2013!13%5&$321-335.
[31]HONGSW!BAIKJE!KANGSS!etal.Lipoteichoicacidof!6$,1&$/#/##*+ -*$"(+ interactswithToll-likereceptor2through

thelipidmoietyforinductionofinflammatorymediatorsinmurinemacrophages[J].M/"(,6"*+ 5$$6%/"/3y!2014!57%2&$284-
291.

[32]LIXL!SUNQ!WANGYW!etal.Theregulatoryeffectsof!57 &'"($",*- peptidoglycanmicrospheresoninnateandhumoral
immunityinmouse[J].!H/6+%*" /: M0,+/(%,*N)6"*&0/%

!2017!34%7&$635-643.
#5678"9 :$

#$


