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Ingestion of Gouda Cheese Ameliorates the Chronic Unpredictable Mild Stress in Mice
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(Bangasser and Valentino, 2014; Levinstein and Samuels, 2014; Thompson et al., 2015), 74| L2
Aelgealel AT} oafito] Bt 4 Qi A4 o2 AEAcHPlante, 2005). Tet 22 170l olak
Q-8o-=0] ATA A3t So] ubA] AWy} o] 9lrkar ¥ A ch(Daskalopoulou et al., 2016; Lotfaliany et al.,
2018; Milaneschi et al., 2019).

AZE o7 SAIE AW AF wRAE0ls, oA Uk ojofo] FRala b W Ale) 24 el ofvieal
A9, AERAE BjE, m)ujE-S $h8-5F3 9IthH(Nair and Prajapati, 2003; Walther et al., 2008), %] Z+= Z4= HoF
29} mjy|gho] FHSHATE, theke] abA Akt EflA ARAbo] Qlgole ERskaL, A= et AX Alo]o] v
g Welst 7% glck(Walther et al,, 2008), £38]8] 2L 2 w7} 7] wjiof w A7k YAlo] =2 o}
G4 9 9x]o] 7]oi5k (Bdgar et al., 1982; Kato et al., 2002), Gl A=l aafe}l A5 7hao] ELo] EJE}
(Higurashi et al., 2007; Gomez—Ruiz et al., 2006), ¥qt ofjz} ahu|qt gFad ) w A7} 7fAdo] avf= el
2 B 1% tHGoémez—Ruiz et al,, 2006; Higurashi et al., 2007; Kato et al., 2002). GxH, o 59 2 %J} s
5to] ok} 7152 Al ESHs Ao R HE7|E 51 tH Apostolidis et al., 2007; Yasuda et al. 2012)

A S Bochal S o e THLE G5 ol 1 Al el A S0 7 4
ko S AplolHT) = om(Bland et al., 2015b; Jensen et al., 2012), AA] &9 2| Z9} WaG= 1/\‘5}?_] +
$2 WS Azwc 24, 9, S22 Sl o F4e AOR BIELH 00 et al,, 2019). Telt 95 A4
AeFe AR Bt ZAERIOA T = Ao R B R tHWhite et al,, 2001), ©]¢+ F&sto] A2 = SAERI R}
5 L AT 4 5 AP §) Hol s FFO HHECH oot al, 2019, 75 4
gfzofl, of2|et wAIE shdsty] flsl Lol E2Elat A

pivd
A5 WO 2R -5 AT -9 ogoouglﬂcq % Fet A2 B = ok (Ferris et al., 2018; Saborio—

Montero et al,, 2018), 3 GA1F B4t 7|3} 24 ﬂ of th=w A2 -f-of EAERISFE Este] AA
A AEAE B0l AR BuE7|: 3¢ chBland et al., 2015a; Bland et al., 2015b), Z&{u} X]Z AYAlo] A
= 7o AR AT Belol leug KA SRE /\]“QO}"% A =5 Aitelle o SLERISfRE 4
ol o && Aoz B UTHBland et al., 2015a), |2} o] xwfz} S2ERQIY] A= At w2 vl A2
T WAL A2 2 2ep ZAER] X 29] 7]5/d Rolof thet At oFF] HALE A] aRgke,

2| A-Y = “Gut—brain axis’o|2} o= ¥ 7|5 e % ’5_ Zﬂ h—} AW wAE oE 7o) Ad/del dis A
FHom AFEgon, AgHo] Ay nAE #Fe HIAA A= FA A7ee I vzt = A AASEL
th(Bermudez—Humaran et al,, 2019; Martin et al., 2018; Perez—Pardo et al,, 2018). AU n]RYE #Z9|
¥z o W @ o] Tel(Guo et al., 2019; Li et al., 2019) b3 ®aEo] glofA m}ﬂol A 2 X7
MG eh] Joh AEdA S BET A VR FEL OB - US54 U Qo HES mY 9
L AE A4 o] 282 R 9]

Heb] 2 Aol AN B Bkl 4w AN 49 Ao Aol A AEAACUMS) 2 B
g2ole] AAHHR A oA WEY Wt © A S 9| AskE Brska shoich
Ziqa}

X=HHZ Qs AEYA [Y EFA 2| He U S AXPYIS WM F3}
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2] 9-3-2] Gouda cheese7t 2E# A dao] A37} Q= A F 02N 284 4= =A] Hrtehr] $a) o] AT
AL AEYA G 985 Hrind 2N CUMS 2ES =95t 4719 I8 2 iro] B71stih(Fig. 1A).
CUMSE Marin 5(2017)9] Bl mah 1071A|(2%, 1%, EAz}o] Al HolAgh 5)o AEHAE #85}0],
AEHoR Frstt, CUMS, CUMSHIC(AHA] A= 4%), CUMS+HC(Z2ER] 2= AF) 159 Ale2 4
& tiztol| vlal §2lakA Fasklth(p<0.05)(Fig. 1B). 59l M3l= CUMS, CUMS+JC, CUMS+HC o] 4]
45240 Ak S BATHE CUMSHIC Eol AT 65 A 25 338 & 25 Aol F2stAl S713ict

Figure 1, Schematic diagram of the experimental design using mice.
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(A) Experimental design (B—C) The body weight change(s) in all the groups. Asterisk (*) and sharp (#) indicate significant differences for NC vs
another group and CUMS vs CUMS—JC, respectively (p<0.05).



(Fig. 1C). A= AF7F &5 BdoA Q1A 7|58 5o ©e 5ol nA= 9 Bast] Sl YMT(Y-
maze test), FST(forced swimming test) W SPT(sucrose preference test) 871 3 tHFig. 2). &717|%%
g5 2A317] Q8 YMT B71S 423951902, APEa 1wt B]&(spontaneous alternation ratio) 24 Fig, 2A°] ¥
Alatelet, B4 dizta} vlasto]l CUMSTollA = APEA Rl it 7L f-ofabA] 46190 m(p<0.05), AA2F &4
BRQl 2|25 el uheAe S5 o] A S EE I, ey, CUMS nRe-29 Blu g of, X =5 2
T 2FolA e FSTLF SPT 41}, & %ol 1 Sl F5 AHESA 25 A wete] o] WA= Hirg)w
sucrose AT E(HHFY &5 W= 59 WAZ Hug)o tairles o2 & 119 {23k Zol7t §isich(Fig
2B-D). $-F Aol ¥ 77Fol nA= G2 7|E AtollA HirEo] gk Conway et al., 2014; Hernell et al.,

ro

b 4

@A) Y-maze test ®) Forced swim test
#

- 200

40 p ek w

- 2
=~ = 150

~ =

: £
o i

2 = 100

o] o

P b
3 o 501

< g
= gl

%XQSJ
-~
(©) D)
Sucrose preference test Sucrose preference test

@ 3 = 2.5-

z :
B 2 201

B2 g

2 2

:

34 :

= :

[ ]

¢ S 9 ¢ i

< & R >
N & .
C &~ &
& 0‘5

Following 6 wks of CUMS, all the groups were subjected to a series of behavioral tests. Only one behavior test was conducted daily in the
following order: (A) Y-maze test (YMT), (B) forced swim test (FST), (C and D) sucrose preference test. Asterisk indicates significant differences
between groups (*p<0.05, **p<0.001).
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2016; Verardo et al., 2017). 53| Nagai(2012)= ¥=sto|n] 9 mpzl& Wk 22 A7 B4 Agke] 9o <
F Ao o8l A" = Qo Bugoh, B3 ok AtoAs T 2AEHAE W G 95 XA AFH7L
2EHA 71 AolE AT Bk (Schubert et al,, 2011), o]AL & A-tolA 377195 H=
2 ARESE B dAte] YMT Zaket dajah=t], A2 Fof IAIglo] CUMS nhe-A mElo] 37179 58S 34|

AEY A9} X|= HFofl WHE L 0IUE 25 HEl

2T Aol 34 2 T 2B AT AU v E 43 B0
al., 2019: Marin et al., 2017). Li 5(2019)& &% & vp¢-29 B AFRE upe2ofld 92502 B
ol FARE WES etk Bugch X =27F FRIA] 9 AF Fhae] & vl Gk AU nE
5 Wsteto] HAYS Hrlel] s PCRS B3 w1 v|AE 75 E(phylum)sEolA] BA8191aL, 3l dhe|
glote] 24 H&L Bat + EF HAKSD) % 1fo] ZHE(pie chart) FE = YeFHATHFig. 3). Saccharibacteria,
Verrucomicrobia, and Tenericutes= o]H T1EAE AE&E ] kofon CUMS Ay n|HE 28 AT} B
e uf = 2oz} 9L it AN Sn|EA = CUMS + JC Z1E59] Bacteroidetes= CUMS H}-A0f H]| S|
FoJatA S7Fek= A2 YEGtHp<0,002). BHdE, CUMS + JC 259 Firmicutes ¥x= T2 153 H|w3h
o Fhadhs o8 WHEQIY, AuHo R A2 22 e o gt vlasty 7P H 22 346 e
are| o} 4] A WSt Aol ek 2 <fn|E Ad}, 2 A5 ol AR A= AdFH e dE ol £ Wt
off JFE wHon, npe-A mof| A CUMS| 2s) &4 QA 58S 7iAstL AEHAR Qg H7A19] H4E
Hoslh=d Aol & AR FET 4= v}, 28y i 7154 AR A 2E ] YA HEE F

Itk R = QI tHGuo et al., 019; Li et

=}

Figure 3. Change(s) in the gut microbial population by cheese intake in CUMS mice,

NC CUMS CUMSHJC CUMS+HC

M Bacteroidetes 16.38+0.60 18.15+0.37 33.32+0.20 t * 16.39+5.12
W Firmicutes 70.14£6.68 70.53£0.55 66.66£0.20 | * 75.16£9.34
[ Actinobacteria 0.06£0.00 0.06£0.00 0.02£0.00 0.03+0.01
[ Deferribacteres 0.13£0.01 0.31£0.03 0.03£0.01 0.40+0.04
[l Proteobacteria 0.01£0.00 0.00£0.00 0.00£0.00 0.01£0.00
B Other 13.28+7.30 10.94£0.96 0.00£0.00 8.00+14.50

The mice fecal samples were analyzed with quantitative polymerase chain reaction (qPCR) assay, and the cycle threshold (CT) values were used
to calculate the proportion of higher bacterial taxa. Communities characterization is also displayed in the pie chart, Asterisk (*) indicates significant
differences among groups (p<0.05).



AR 59} ZAERI 262 W= Gouda cheese®] A7} W 2EG A djao] a7} Q=4 AGshr] 9
3l CUMS wh$-2 melg ARgstglet, A4 dizstol vl CUMS, CUMS+JC, CUMS+HC T1&Eo)lAl A% 343}
PAE, A 25 FFT F 25 2o CUMSHIC ZaollAvt folatA 718kt &5l et s ollA Gouda
cheese?] ok goti7] 9la YMT(Y—maze test)E AASAT, A4 dhx2atat vlawstel CUMSe| 2faf Apd
A ) H|L(spontaneous alternation ratio)o| 2544 AAstH o, AA 9t EAER] £8-9 cheeses
ol IAFoA = s 58 o] AEs] IEE s Ik Gouda cheese HFE QIR AW n=E %
312 2] $sto] uto] A E(pie chart) #43F A7}, CUMSC.2 213 5713t Bacteroidetes Hl&2 SAERS]
Zof oJsf 18.15%°lA4 16.39% HE== 7AFch, Tyt A A A== Bacteroidetes Hl&S +2I5H S7HA13
U, Firmicutes =& the 1F°) Hlg] AAaA7] Aoz SRIESIY, 2240 AA|9F TAERRI /2 T
Gouda cheese AF= AW vld= #52 H3tol] Gk vxlen, YMT B71E sdf v AEHAE oAsto] 7]
Ve SOl AT AL SHstsich
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