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Abstract

Companion animals, which help people in various aspects, are a part of the family
and the market related to companion animals is expanding to all industries. Among
them, pet food is growing both domestically and globally, focusing on advanced feed
and functional supplements. With human and pet food becoming increasingly
vigilant, probiotics, which have become common as raw materials for health
functional foods, are being applied as pet food and supplements. In the field of
probiotics research, where research on human digestive health, strengthening
immunity, and improving mental health continues, it is similarly applied to
companion animals, and by controlling the intestinal flora, it is showing effects such
as alleviating joint inflammation, stabilizing bowel patterns, reducing smell,
preventing skin diseases, and relieving stress responses, especially solving problems
that are diversified with aging. In the research and development of probiotics for
companion animals after resistance, species-specific design taking into account
differences in digestive and intestinal environments, and interactions with specific
health problems and diets of companion animals should be continuously considered.
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I AT wiH(8) kRIEolAE AHie] 2715782 Y317
= &7150] YtH9). ESt & "/l A= (animal-assisted
therapy)= AAIA, AAMA 3E-E AYok= WHoR, a7t
9] Ao AE-L Al Agh St AoljlE] A B3E =ol=
o] =22 FH(10), PTSDVY & AEHA Ao E 9 9= &
Ago] HhsaS B9l W44 P €= ARI7E SISk QL
tH11). o]¢t Zo] RIHEES Ted] B&o] obd QI7te] 54kt
B2A BAA, AAA, ARlE dHlof] & kS WXL JleH 5
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Food Industry Federation, FEDIAF)= 7§} 1olE 2t &
AP B3 AR Y 7= A6 ATTo=A AFRAAE0]
QRS YFH o E 3 A3 ALRE AR & =S Tlo|egt
Q1Z AAISHL QUTH32). AlFREPHA AN AFE= A7
/d AE 9 75/ Y=o tigt gt 7tol=rel 9] e
RS s g0l 71678 AlRl] 4SS o] 28T Sk
AUt v =] A TR 9 A B8 9 2 A
B & gholstolof offo] ARGEE T 4= 12m(33) 7Lt 11%o]
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< 7199 Alg, 74, 9= 59 FE| tigt A0l 715t
202094 71E02 79 1,500 2] 0|29 (38) -2 S35t
TSRl AAEHO R HEE 7] SRt 3 S4AFA
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tH39). QI IA] Mg o] % AR 13t siAE fI5t vhels
E JFE0] 5910 HA] SR 83 Yol L5t
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v sE} Q7] ARl AAE FA; A= AdSgelA 4
73 716 A0 YRE HushE m2ulo|gl A gt A= o
UotA ZB=| 2 QItHTable 1). FF FEES ZHo|egA F
SRR H7EE G HAS A4Sk U m8EY] oF 1~4%S
AR 6k= A @714 I S4TR| Akkermansia muciniphila
< BT 9 giAF S5 AR50 FHYRE A ZEHo|QElAR
B7bE AlzolA FEH o9 Tl AlZAR(EV)= A
g Zgstet oAb Aol A|=el Bt Y= AlE ERIEIeH
(42), A} Ao]2 e gk nkeA0] AlFH A /<9
S HAAZTH43), Faecalibacterium prausnitzii= 783t
S mBEC] oF 5%E 351, butyrateE Adsto] A58
A3Kinflammatory bowel disease, IBD), 314 i S5
(irritable bowel syndrome, IBS), @ 59] WY X4 X7
71948 4= Ql= mRHO|QEAR ZHEHETH44, 45). HIAAAY
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Table 1. Latest trends in probiotics research
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Research area Strain

Effect Ref.

Akkermansia muciniphila
Treatment of obesity and (Resides in the mucus layer of the intestine

- Outer membrane proteins and extracellular vesicles (EVs)

enhance intestinal barrier function and treat metabolic

metabolic syndrome and accounts for about 1-4% of gut disorders (42, 43)
microbiota) - Significantly reducing body weight and fat mass
Immune regulation for IBD, Faecalibacterium prausnitzii - Produces butyrate and contributes to immune regulation (44, 45)
IBS, and diabetes (Accounts for about 5% of gut microbiota) therapies '
Respiratory infection treatment Lactobacillus & Bifidobacterium - Promotes IgA secretion to.strer}gthen mucosal immunity (46)
- Regulates gut and lung microbiota
. . Lactobacillus acidophilus,  Bifidobacterium- Contributes to relieving stress, depression, and anxiety
Gut-brain axis research . L L . (47)
bifidum - Effective in alleviating depression
. Bifidobacterium breve, Lactobacillus casei,- Anti-inflammatory effects on acne and atopic dermatitis-
Skin diseases . . ; i i . . (48)
Lactobacillus acidophilus strengthens skin barrier and reduces inflammation levels
Reduction of antibiotic side Saccharomyces boulardi Reduces antibiotic-associated diarrhea by over 50% (49)

effects

- More effective in children

=0} Hiot Ao nYELS W hARES o T &
EOP“W HAzE JEHEeo) Fe vIR=T Lacrobacilluset
Bifidobacterium #5F+= IgA EH|& £45to] Fut WIS 7335}
5lo] A 9l g 0PELS 2P o5 nYE 2o AeZeS
B3 EQrEY Helk: 287] AR 2t vk 2
T IR GITH46). o]FA ZEHlo] QE A0 HFARl A 1%
E= o wEs WY 3—41 4 83 oo X
(gut-brain axis)oll 44 FFE | AEH A, &5 21t
3l 7]ofgith= 75 T A&Aor HRET k. 55, B
ot EE T 3L BAO BRS ARES tido R g F 34719
A9 iz ANEY WeREA AR Lactobacillus 53
Bifidobacterium 49 €73 #571 £& ¥ B0l 2415 §9jn]
SHA ZaAzlon Bl At B & 89S U'io] +4
Eol2Ql A1tg HrH47). ZEH|QEIAY] (F] wi g
(@ A=g, ofEm)o] thet A5k YSEIL Qirt. HEAQl =2
Hlo| QEIAQ Bifidobacterium breve, Lactobacillus casei,
Lactobacillus acidophilusg ©183t AU 4] S7k= Alo]
E7RISY] RHIE AAA7|1L F9F A8 A mRgE S A3}
oto] B B 40t S-S WEoH(48) A9 F&t
Log WISK= HALE Saccharomyces boulardii® AFEO &
AZRRE B2 glo] 50% ol AAaAF on £ ofglolofA Eﬂ
Tl a0E HYIH49). o|FA mgHlo| QEIAE T B8
FAslsto] Aol A7, WY 73}, A A, mEAEs %ﬂ'
5 “4’0 2t o= QIAlC] 3781 FRkS PR A B S

e A7l HeFsiA 71oeke ERIX71AL Sl
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Sl F7HE Y¥LE FFT - Ao Aok 1ol
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i 0= 10|

43p7| 29 jole} oA AR ABE v-Z HlashH Q17ke] A
nABEES 9F 1002 719 RYER =M, $=2 Bacteroides
9} Firmicutes ¥(phylum Firmicutes)°] $-AISHA ZA5k1 QL
th ol&2 43}, WY 24, el M, B IA| T ot
AS ot F 29| #F2 AP EH ] FEH57). He
AT} FARRE WRETRE 7HAIAIEE, SA1 Aol 2-gsto] Tl
Hp A Asslof] B3t mlgEo] gt 1ol Hrk= Qx| A
T AET FARH]| 38 TAETSS Firmicutes®} Bacteroides
o, At Biglo] WiEA A-Zsl= EAS HIITK58). 1gol=
o SA Al AR AW mdETS TR glow,
Firmicutes®} Proteobacteria’t 58 F2& UYeh}=d] o]59]
e T} 2|5 Aslo] E3fE o] glon, HRd Ak
ARrA Rl E4o] Qirk. 7let areelo] A mAE 42 1071 ©]
Aol Al Eog FAEH, &2 Firmicutes, Bacteroidetes,
Proteobacteria, Actinobacteria 5] A TA4E2] 99% o4}
< AABIH(59, 62), M FABHA A HES U W,
a5t BHE QYL 4, B AL A=) Fa% AT gt
(60, 61).

=

=t ol 1Yot §4 FEEA AT AghE M55 diEo]
o, Age] AR ol Wl fiizolth Je A AdkE
I 9lo] o okt A Al 580] #43& Hol=H 53] 4
2 Foffol= Hie2jofe] o] afolHrt =rt. 11%ko|9] A
52 T AL 9 ] ZPAKSCEAs)Q] Aol S8
T 709 USSR Eollet Tt ik RS AYste
4lo] H3lo] o & gk FEE 7 el FW e
< Ald W3l A ARE, ZEHlo|QEA Folof w2} tEA
188 5= Qlth62). AHoR west U AeAIE 2= 1Y
ol= E #Fel 71 A 1ol o & ¥F= = 740l
=1 A e 4 Wske Ao 1|9 A% AEE
(IBD) 22 g ko] weishy gRlo= SRIEITHG3, 64).
7het 21%fole] U w2 2Ao| 7R3t AlEE AlSEE A
2 50wt 1ol A w52 wslsta] A A7gAlol 2
291 A4 ARS FESk=T] o]= Firmicutes?t -

9] Wi PEL 59 o] RoILH6H). MEHLE EGH K]

o T

)

¢

o Ml

9] Fol7k 1ol A nFES] TS STHAIZIAL B4 A
HPAEe] S EAlsto] FieE S ZiAsk66) AHEE
HEST G olEdo H3e tiH WY daA Ak RE2
A¥ol B £V} S Bifidobacterium spp.} Lactobacillus
spp. & S7M712L Clostridium perfringens 521 Y4 A+t
2 AN oEN Y ES WA F o (67) Heldt ZYE
YIS AEE AL} H|wsto] T U] SA 4] s
S7HI71 REE S fEoiglon DYEZHIE
Bifidobacterium spp.2| &% S7'et W Escherichia coli®)
e AAAAY. "WYY B9E Lactobacillus spp. <+ 7
Clostridium perfringens®} E. coli X% Z7MAZTHGS).
719 A vAE2 Firmicutes, Bacteroidetes, Fusobacteria
7h ApjE o s Apads, TETiAL HA o] S AERAL A
goll HAAR] A skt Alo]of wheh FFo] HIFHE9, 70).
ekl AeeslE AT Fusobacteriumit 2= S 7|9t
TES S7HIA FE2ARE A6 A QS Aldsh 1
442 ATk Bacteroides, Prevotella, Faecalibacteriumt
22 DA B F9] BEE SV B A AT
AU nBEY d S STHIRSY IR HYA Al Hlek
S7RIITH7). 57, A4, I35 59 AdAlT} AdE A=
£ 4% A A A4S F IF 25 Firmicutes,
Proteobacteria, Actinobacteria’} 58 A& E(phyla)o&
UERt oW, 4] JgelA wdE tFdol B =4, Bifido-
bacterium®r Lactobacillus 22 72 vl&3t G| A4S
AABR= Faecalibacterium®: Clostridiune) © 353 & A%
o 34 Y vF U AU AR 0 MY Al
9] Hlgo] F7I5leH HBE tfdo] Wil ofl ¥ JoRlE0]
] o] Ai=lo] AH R U el FAHl JFE vA
7Fs/3e] A71=HTK72).

S04 WgAS d= FAAY WA= £ coli®] Y
SA]o] WA=l on, MuA ]l nYE tFAo] Aastloy &
A A7 & ZHuBE tRdE FESIHITHT3). B4 A5
d AERE B 44 921t dxts]o] lo] A n¥ERY
ET Bed Y JF 2 F4)o] WAYsk= v A7gt
A9 A nE A2 Tl w1l o] & fAE=
Ao & UeHTH74).

O2HIO|REIA0| BIHSE AR
HHEE] A vlE2 A #AI9 A ool Fast o
s U nAEe] w2 Rt ARe] klo] . o
ATsl7] ffet thefet Zevtol A7} R E-EolA 485

ro
=
A

0]
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mo[r

R o
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tNTable 2) Bifidobacterium animalis AHC7S 4 A
Q}Q}O}h‘zﬂ aHo g [ofite] FAZ AAllar FU s &
QOM(75) Bacillus subtilis?} Bacillus licheniformis= 712
—fﬁoﬂ/ﬂ o AR 2 £0]1L BHe WAE AAaA7]
= 92 sI9tH70). Al g dAAESE A
Lactobacillus spp.2} Bifidobacterium spp. & Al&st A1}, &
QK Bifidobacterium, Lactobacillus) Bl-&°] -ou]slA| &7}
stal WA Al Clostridium perfringens) ¥l&S AR oW
A 84 JfAof Q351 ofN|EAL, HE|ZAF 9 =4 Alo|E
7II(IL-10)9 5= %—7}0}1 ASA A|E7HI(IL-6, TNF-a)
S AASHITHT7). ol#et FU $49] sk i miEe]
Qg3 ¢ v WA JfA O R ojojA HiE-E2] v TR EA|
£ A1 Q= oA F85HA Bk wed Hdol
Enterococcus faecium o3t AL FARH] YeRY, =2
Hlo] QE| AV} Joka ABFR-S o|7, ATtHoE Al A
HrHo g JRAIZITHE S IIFITHTS).
n2upo| QEAV} HHEE0] HAAA ABlo] rAl= 3784 &
= o] AolA JSE U E6], "ol gt of
FeolU = R EEClA TZEHo|QEAE e Agt
FHAR] HRA|E S84 7hsdo] Atk k¥ WY
S BHE T AoA], 5 mEHo| Q8 A S3kE0] HFA

ﬂlﬂl

N

Table 2. Probiotic applications for companion animals
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et At SRSt
. AT AP nEnfo] Q¥ AT} Ak Z(gut-brain axis)S
Fs L 7ol FHAA JFE vAl= AE
A 92 A3t 5 Qltks 7he S AR AEFA WS
=0 W HOA Bifidobacterium spp. & FoI3t A3}, EOF
&) oh 253} 3A4go] Zhastal, v %ﬂ‘ﬂﬂo]

71 AJE7E QPgskE Ao s =iy Bk ofyet A w
5 2291 FE|E(cortisol) BHIE 2ET & Utk

A, EEH}O]RE"AL 55| o9t HiEEolA Akl 2

A7 A HPE%EF 719 AEOIA Sa3t

) el ol _@}owu cHESY i g

ol s Ble] 941 7}&4

lofet 0.2 HEHE0), T ABL
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intestinal inflammation - Alleviating symptoms of acute diopathic diarrhea
Reduction of fecal odor and metabolites B?CI”US. SUb.MIS’ . - Reduce concentration and odor of proteolytic products in feces  (76)
Bacillus licheniformis
Commercial product - Increases beneficial bacteria and decreases pathogenic bacteria
(Lactobacillus spp., - Enhances levels of acetate, butyrate, and anti-inflammatory
" : . (77)
Bifidobacterium spp. and etc.  cytokines
Improvement of gut environment mixture) - Reduces levels of inflammatory cytokines
- Inhibits pathogenic bacteria
Probiotics, prebiotics, synbiotics - Produces antimicrobial substances (79)
- Regulates gut microbiota
N L . - Stabilizes defecation patterns
Digesive function improvement Enterococcus faecium - Improves nutrient digestibility and overall digestive function (78)
Skin disease improvement Probiotics - ReduF:es rash gnd itching !n dogs' wlth atopic dermatitis (80)
- Contributes to improved skin condition
Stress response mitigation Bifidobacterium spp. i Redgqes excessive grooming and aggre§5|on caused by amxiety (81)
- Stabilizes overall mood-regulates cortisol, a stress hormone
- Reduces inflammatory responses
Immune system enhancement Specific probiotic mixtures - Supports immune regulation (84)

Helps prevent infectious diseases

68 | https://doi.org/10.35732/ctlabp.2024.10.2.63



HIBISST} D2KI0|QEIA

2 ol

% glon 2gto] B
w4 olgE 7o) Zjolg Pk JLke3, 84). ol
navjolQelat WAy Aol 24, FEEIYA
A7 sl mevlo| o8 s, mejujol
ol QEAZ Ag3to] i) Ff uERY o] ZsBhglont
(79) oIt 3ol Tk Wt FAL ok Aataloletn Bk
3 glom Y WY 9 % FRY B, 8% 5o mak
A7/} Wastcha Hzakey). vedel] Qlojd mzlo]os
2o} mefutol 9840 AL ANY TBERS ZESE AT
o R WRAN UG ks A wso] i v

o] M= Ler(82), ole e ndE oA
7HE SA0 e EN deke AT

7zs

o
O =

. )
®

KSLABP

AR S A o] A7 IS glont HiR
Kol =go] S AEE glow] vkt Felel ool s
910} Aol Bl AET} 2 Aol ol gh=rkTable 3).
i

A WEE JEEL WeERE minto] Qe A A 9
B5Re] oA 54, 0 VAR BeA, b, T 52
FPH0E Tetslo Aek Ak 3 AR W) A vl
BB YL At ke, Ak ool Zlol= Hol7t ik, wet

A, oleftt § Eol4 uyE T4 Ttsle] meHloloE A

e ddor o A7) A7t A4 Aol ARl AA7IA] Aok RFEKB89, 90). F WA, S B7Isfof gtk =t
ATE B mETLL A U4 ke 9] ek gke 0leEA #Rk R0 Welo] g, S48 A go
% SIthe RAPE Sl el 371 e 5o 5 35l ] o, A WA A4S BRSA) Qolok Sk B3], wojeo)
Mol myoh ShAS WRkT, 9l BEE nAE 2 e O wRiEEOIAA Twdt We vhee fuUsA s ol
ks ezt UTkss, 86). Ed WrEiEEY] A AR 2 oF AHON. Al MARE NEER] 4tl] BN AEsla
tokt shHoE 2 S FAGE 2 A% o Be AT 4 Qlojok ek AlRkRrt AMel 9] et Bl g
Holu} 47149l ek W7t So utslojop 3iekgy). AT & o] Basts, 4 Huol] RHslel A7) AET 4 Ut 59
ol 7he] A mAE & AFREI AR SHo| wot e} Q17 o] Zasit}. E3t, 71E WY AldhE AASHAY -+t A%
SEOE QIR nE w9 7Fs e EAcks ARellA R < X5 59% 1Esfof rH92). vl MAR= WEEEY
80| A FEATE] F24S Het ZHrkss). Aiate] 452-8-S TRsjor sher] HhelE R Agke A o]
FUoA HHEEEEORE WiEs dF ZRHO|QHA AES AE ol FFS v 1Pole 4] TEZ T AHG
glolER AEslgitt. tiF-zo] vighita FHl= 2 AlllA 7t A AGZ Aosh, o= AUl v8E tdol dF= Ek Ht
Ao} GAPEEE EL ok ol oelact Bkl W, T 244 BB TRt Aehg 401 4 9tk weby, e
FEE w1 glom AR pUAEE FE Qo 2 7199 HIO| QE A= o] 23t Atk EAS 1Eslo] A E|ofof 5j, e
Table 3. Probiotic products for pets available in Korea
M= millibe =
com oAlR coat Softt2 fit 6510 EEIHfOISi%'?H;:I@, s = U= B FHZ2 20
o8l & AZ&IE fitd  BZGHI0IQ  HEHHHA AF0] Z=H{0|Q65 7 &8, 0Kt 10| 5 43 7ts
. ozym  SHUETE JIHOR AsES Uk QEMBOIH(EFSA) 59, ZEGPY 1
- < HOl= HE
OoHIO|EA &R, Al=0l| §24A 7HHSIA 504, HACCP & 1SO
O OA oo
SHOIEH il PHOIEA QIBALLOIA A1
B mresT oapjey O BEIR A 212 KB 52 WESS NSHS SCD ABRIY AOMK] Y
o
. ZO[X| B QUFOR, & AW I M| =8, A=Y TYO=2 MK
CHCHO A 5 == o o TT 7 O o e [ o o o
YR =072 oFRIsh T
2B EAEHOIREA  JWAEY HIREE Y HYS YISt HAEHI0|QEA H5
Ll YEHAER SHY HRSE N U KY, QAR Y YA

Curr. Top. Lact. Acid Bact. Probiotics 2024;10(2):63-74 | 69



ksus\’

Hio| QEIARLY] 2 GHAY 4= Qlnt oA B4 17 &A1
o] AAYo R mEHPO|QEIAE 48] Ak WY

g dyzy| I3 & EX A% =
o] ¥ sE9] Hishs A7 Ao U= d5E A
(91). 7L gofl &3k mEHpolegA X]EE ‘1}3:15501 g1t
7] Hefet FEE AREHoloF shn, A 9 /-5 SOl #+59
@go]l FAEolok gt olE flsf FEgE AHF(colony
forming unit, CFU)E Xgla, QFYAS BASH= X4 7]40]
Z 251TH90).

W58 ZEHO|QEA Je F Eold A4, A Bt
A3, AldTel JeAkg, 54 A7 A9k A,

e

Y 544
=2 9, HE A E 55 THHoR JEdof gt ol
9l s 47 S AW dRe] 7]ofske avpael X

Hlo] Q85 et 4 Sk

2 o

RSO Tt SHN 28 FE WATES 150 Y

o2 el 9lod veEEal Halw /\]XPQ < ARlEoRR
5_—];}(}'5]5’_ o]q_ 1‘501]/\—15 H]—E%EE/J Q,I-Q /\]‘EQ]' 7]

§ BEE 08 Fhe B2 AAHOR
3} w5 0] 420 A} ARMIT 9L

A Sl Iz
= A%IM 2371574

89| 22 2 AoloUAL YHSE 420 25
A HGET ek A 2] 207, A Bk A0 A
4 501 42 27} Aol ZRsto|2EAS] ol 3
SFERIPIE fAtsb 48517 Slof a3 e FARemA

FHg= o5} wjHue obdsl 9 WA 74, mEAs) oy 9
AEFAHRS 95} 5o] IS Hol|HA E35] TH3IE Tk
£ 84 st itk U weieRs meselosA) o
% Adol= 4317] 9 o] Aojs 1T F Eold A
o HietEEo] 547 T4 4 Aee] J2sg 5o] A&

& 32{Eofof gtk

d

Q:

References

1. Alexander C, Cross TL, Devendran S, Neumeier WH,
Shearer GC and Swanson KS (2018) Effects of prebiotic
inulin-type fructans on blood metabolite and hormone
concentrations and faecal microbiota and metabolites
in overweight dogs. British Journal of Nutrition, 120,
711-720.

70 | https://doi.org/10.35732/ctlabp.2024.10.2.63

v
ke
Uz

2. American Pet Products Association (2020) Statistical
Breakdown of U.S. Pet Ownership and Spending
Patterns.

3. Animal and Plant Quarantine Agency (2017) Results of
the 2017 Public Awareness Survey: Pet Ownership in
Korea. Ministry of Agriculture, Food and Rural Affairs.

4. Ashrafian F, Behrouzi A, Shahriary A, Ahmadi Badi S
Davari M, Khatami S, Rahimi Jamnani F, Fateh A,
Vaziri F and Siadat SD (2019) Comparative study of
effect of Akkermansia muciniphila and its extracellular
vesicles on toll-like receptors and tight junction.
Gastroenterology and Hepatology from Bed to Bench,
12, 163-168.

5. Ashrafian F, Shahriary A, Behrouzi A, Ahmadi Badi S,
Davari M, Khatami S, Vaziri F and Siadat SD (2019)
Akkermansia muciniphila-derived extracellular vesicles
as a mucosal delivery vector for amelioration of obesity
in mice. Frontiers in Microbiology, 10, 2155.

6. Bag S, Ghosh TS and Daset Bl (2017) Faecalibacterium
prausnitzii isolated from the gut of a healthy Indian
adult. Genome Announc., 5, e01286-17.

7. Baillon MLA, Marshall-Jones ZV and Butterwick RF
(2004) Effects of probiotics on the fecal microflora and
nutrient digestibility of dogs. Journal of Nutrition, 134,
20875-20898.

8. Barko PC, McMichael MA, Swanson KS and Williams
DA (2018) The gastrointestinal microbiome: A review.
Veterinary Internal Medicine, 32, 9-25.

9. Barry KA, Wojcicki BJ, Middelbos IS, Vester BM,
Swanson KS and Fahey GC Jr. (2010) Dietary cellulose,
fructooligosaccharides, and pectin modify fecal
protein catabolites and microbial populations in adult
cats. Journal of Animal Science, 88, 2978-2987.

10. Bastos TS, de Lima DC, Souza CMM, Maiorka A, de
Oliveira SG, Bittencourt LC and Félix AP (2020)
Bacillus subtilis and Bacillus licheniformis reduce
faecal protein catabolites concentration and odour in
dogs. BMC Veterinary Research, 16, 116.

11. Bauer JE (2007) Therapeutic use of fish oils in
companion animals. Journal of the American

Veterinary Medical Association, 231, 1594-1601.



HIBISST} D2KI0|QEIA

12.

13.

14.

15.

16.

17.

18.

19.

20.

21

22.

Belkaid Y and Hand TW (2014) Role of the microbiota
in immunity and inflammation. Cel/ 157, 121-141.
Bermingham EN, Maclean P, Thomas DG, Cave, NJ and
Young W (2017) Key bacterial families (Clostridiaceae,
Erysipelotrichaceae and Bacteroidaceae) are related to
the digestion of protein and energy in dogs. Peer/, 5,
e30109.

Bradshaw JWS and Cook SE (1996) Carnivorous
adaptations of the domestic cat's digestive system.
Journal of Small Animal Practice, 37, 79-88.

Bureau of Labor Statistics (2012) Consumer Expen-
Diture Survey: Spending Trends in the Pet Industry
(1996-2012).

Case LP, Carey DP, Hirakawa DA and Daristotle L
(2010) Canine and Feline Nutrition: A Resource for
Companion Animal Professionals (3rd ed.). Mosby
Elsevier.

China Pet Industry Association (2020) Pet Ownership
in China: White Paper Report. Retrieved from
http://www.chinapetindustryassociation.cn

Choi JH, Park EJ and Lee HJ (2019) Analysis of the
domestic pet food and supplies market status. Journal
of the Korea Contents Association, 19, 115-122.
Craven M, Simpson KW, Marks SL, Rishniw M,
Suchodolski JS and Steiner JM (2010) Genetic
susceptibility in boxer dogs with granulomatous
colitis. Journal of Veterinary Internal Medicine, 24,
725.

Deidda F, Biazzo M, Amoruso A, Pane M, Allesina S
and Mogna L (2021) Facial acne: A randomized,
double-blind, placebo-controlled study on the clinical
food
Bifidobacterium breve BRO3, Lactobacillus casei
LCO3, acidophilus  LAO2.
Dermatology and Therapy, 11, 285-295.

Desai AR, Musaad SM and Leung KT (2009)

Characterization of feline fecal microbiota using

efficacy of a supplement  containing

and  Zactobacillus

cpn60 sequence-based methods and investigation of
animal-to-animal variation in microbial population
structure. Veterinary Microbiology, 137, 120-128.

Endenburg N and Baarda B (1995) The role of pets in

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

g

enhancing human well-being: Effects on child
development. In I. Robinson (Ed.), The Waltham Book
of  Human—Animal
Responsibilities of Pet Ownership(pp. 7-17). Pergamon

Interaction:  Benefits  and
Press.

Euromonitor International (2021) Pet Care in South
Korea: A Leading Frontier in the Asia Pacific Market.
Buropean Pet Food Industry Federation (FEDIAF)
(2021) Nutritional Guidelines for Complete and
Complementary Pet Food.

Fortune Business Insights (2020) Pet Food Market Size,
Share & Industry Analysis by Product Type (Dry Pet
Food, Wet Pet Food), by Animal Type (Dog, Cat,
Others), by Distribution Channel (Supermarkets,
Online Retail, Specialized Pet Shops), and Regional
Forecast, 2020-2027.

Friedmann E, Thomas SA and Eddy TJ (2018) Pet
ownership and cardiovascular risk. 7he American
Journal of Cardiology, 131, 162-169.

Gee NR and Rodriguez KE (2017) The role of therapy
dogs in human healing. Animal Frontiers, 7, 32-36.
Grand View Research (2023) Global Pet Supplements
Market Report.

Gronvold AMR, L'Abée-Lund TM, Sgrum H, Skancke
F, Yannarell AC amd Mackie RI (2010) Changes in
fecal microbiota of healthy dogs administered
amoxicillin. FEMS Microbiology Ecology, 71, 313-326.
Hall JA, Tooley KA, Gradin JL, Jewell DE and Wander
RC (2003) Effects of dietary n-6 and n-3 fatty acids and
vitamin E on the immune response of healthy geriatric
dogs. American journal of Veterinary Research, 64, 762
=772

Hand D, Wallis C and Dowd SE (2013). The canine
microbiome: Implications for human and canine
health. Trends in Microbiology, 21, 91-98.

Handl S, Dowd SE, Garcia-Mazcorro JF, Steiner JM
and Suchodolski JS (2011) Massive parallel 16S rRNA
gene pyrosequencing reveals highly diverse fecal
bacterial and fungal communities in healthy dogs and
cats. FEMS Microbiology Ecology, 76, 301-310.
Hendriks WH, Emmens MM, Trass B and Pluske JR

Curr. Top. Lact. Acid Bact. Probiotics 2024;10(2):63-74 | 71



e,
. N
\ B
\1,% §§’ )

34.

35.

306.

37.

38.

39.

40.

41.

42.

(2012) Gastrointestinal pH and nutrient digestibility in
carnivorous mammals. Journal of Animal Physiology
and Animal Nutrition, 96, 527-534.

Hesta M, Janssens GPJ, Debraekeleer ] and De Wilde
R (2001) The effect of oligofructose and inulin on
fecal characteristics and nutrient digestibility in
healthy cats. Journal of Animal Physiology and Animal
Nutrition, 85, 135-141.

Inness VL, McCartney AL, Khoo C, Gross KL and
Gibson GR (2007) Molecular characterization of the
gut microflora in cats with inflammatory bowel
disease. Journal of Animal Physiology and Animal
Nutrition, 91, 48-53.

Jeong SU (1999) Gastrointestinal surgery in dogs and
cats 1II. Journal of the Korean Veterinary Medical
Association, 35, 448-462.

Jergens AE, Crandell JM, Morrison JA, Deitz K, Pressel
M and Ackermann MR (2006) Clinical benefits of
probiotic canine-derived Bifidobacterium animalis
strain AHC7 in dogs with acute idiopathic diarrhea.
American Journal of Veterinary Research, 67, 1190
1197.

Jergens AE, Pressel M, Crandell ], Morrison JA, Sorden
S, Suchodolski JS and  Steiner JM (2010) Mucosal gene
expression in dogs with inflammatory bowel disease.
Journal of Veterinary Internal Medicine, 24, 725.

Ji IB, Kim HJ, Kim WT and Seo GC (2017) 4 Study on
Development Strategies for Pet-Related Industries.
Korea Rural Economic Institute.

Johnson KA, Hulse, DA, Hart RC and Kochevar DT
(2001) Effects of an orally administered mixture of
chondroitin sulfate, glucosamine hydrochloride, and
manganese ascorbate on synovial fluid composition
in dogs with osteoarthritis. American Journal of
Veterinary Research, 62, 775-783.

KB Management Research Institute (2023) 2023 Korea
Pet Report. KB Financial Group.

Kim HJ, Cheon JH, Oh HS, Kim HJ, Jeong EA, Seo GH
and Song KY (2023) Research and current status of
pet food supplemented with probiotics: A review.

Journal of Dairy Science and Biotechnology, 41,

72 | https://doi.org/10.35732/ctlabp.2024.10.2.63

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

v
ke
Uz

179-190.

Kim J, An JU, Kim W, Lee J and Hwang W (2017)
Differences in the gut microbiota of dogs (Canis /upus
familiaris) fed a natural diet or a commercial feed
revealed by the Illumina MiSeq platform. Gur Pathogens,
9, 68.

Kim JP, Seong MH and Kim EJ (2013) The integration
of pets and ICT. KT Economic Research Institute
Report.

Korea Institute for Industrial Economics & Trade
(2023) Growth and Innovation Strategies for the
Domestic Pet FEconomy-related Industries. Korea
Institute for Industrial Economics & Trade Report.
Kramer CK, Mehmood S and Suen RS (2019) Dog
ownership and survival: A systematic review and
meta-analysis. Circulation: Cardiovascular Quality
and Outcomes, 12, e005554.

Lee HY (2019) Consumer characteristics analysis on
the selection attributes of pet food. journal of the
Korean Society of Food Distribution, 19, 115-122.
Lee JP, Lee JJ, Yang JW and Kim YH (2022) Research
and prospects on pet probiotics and gut microbiome.
Livestock Food Science and Industry, 11, 45-53.

Lee §J and Kim O] (2020) Effects of a group
animal-assisted therapy program on cognitive
function, depression, and quality of life in elderly
people with dementia. Journal of Arts Therapy in
Korea, 20, 115-134.

Lenox CE and Bauer JE (2013) Potential adverse
effects of omega-3 fatty acids in dogs and cats.
Journal of Veterinary Internal Medicine, 27, 217-226.
Logas D and Kunkle G (1994) Double-blinded
crossover study with marine oil supplementation
containing high-dose eicosapentaenoic acid for the
treatment of canine pruritic skin disease. Vererinary
Dermatology, 5, 99-104.

Marrella V, Nicchiotti F and Cassani B (2024)
Microbiota and immunity during respiratory
infections: Lung and gut affair. /nrernational journal
of Molecular Sciences, 25, 4051.

Mars Petcare (2023) Product Launch Report: Pedigree



HIBISST} D2KI0|QEIA

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

Multivitamins for Pets.
Marsella R, Santoro D and Ahrens K (2009) Clinical
efficacy of probiotics in the treatment of canine
atopic dermatitis. Veterinary Dermatology, 20, 356
362.

Martinsen TC, Bergh K and Waldum HL (2005) The
role of pepsin and acid in the gastric physiology of
carnivores and omnivores. Scandinavian jJournal of
Gastroenterology, 40, 887-893.

McCarthy G, O'Donovan J, Jones B, McAllister H, Seed
M and Mooney C (2007) Randomised double-blind,
trial of two

chondroitin nutraceuticals in dogs with degenerative

positive-controlled glucosamine—
joint disease. The Veterinary Journal, 174, 54-61.
Middelbos 1S, Fastinger ND and Fahey GC (2010)
Fermentable fiber inclusion affects short-chain fatty
acid and ammonia concentrations in feces and fecal
microbiota of healthy adults dogs. Journal of Animal
Science, 88, 294-305.

Ministry of Agriculture, Food and Rural Affairs (2023)
Results of the 2022 Public Awareness Survey on
Animal Protection.

Ministry of Food and Drug Safety. (2021). Guidelines
for Safety Evaluation of Probiotics. Retrieved from
MFDS.

Mirae Asset Securities Magazine (2024) India also has
many Dogs and Cats!

National Institute of Animal Science (2024) HHE5&E A}
2 Y¥E=(Nutritional Standards for Pet Food). Rural
Development Administration.

Nestlé Purina PetCare (2020) Nutritional Innovation
for Pet Health. Nestlé Research Highlights.

Pan Y, Larson B, Araujo JA, Lau W, de Rivera C,
Santana R, Gore A and Milgram NW (2010) Dietary
supplementation with medium-chain TAG has
long-lasting cognition-enhancing effects in aged
dogs. British jJournal of Nutrition, 103, 1746-1754.
Panasevich MR, Kerr KR, Dilger RN, Fahey GC,
IS (2013)
Modulation of the faecal microbiome of healthy adult

Guérin-Deremaux L and Middelbos

dogs by inclusion of potato fibre in the diet. British

05.

06.

67.

68.

9.

70.

71.

72.

73.

g

Journal of Nutrition, 113, 125-133.

Pilla R, Gaschen FP, Barr JW, Olson E, Honneffer JB,
Guard, BC and Suchodolski JS (2020) Alterations in
fecal microbiota and fecal bile acids in dogs with
idiopathic inflammatory bowel disease. Journal/ of
Veterinary Internal Medicine, 34, 2609-2621.
Rahmannia M, Poudineh M, Mirzaei R, Aalipour MA,
Shahidi Bonjar AH, Goudarzi M, Kheradmand A,
Aslani HR, Sadeghian M, Nasiri MJ and Sechi LA
(2024) Strain-specific effects of probiotics on
depression and anxiety: A meta-analysis. Gur
Pathogens, 16, 1-10.

Rossi G, Pengo G, Caldin M, Palumbo Piccionello A,
Steiner JM, Cohen ND and Jergens AE (2014) Effects
of a probiotic on the fecal microbiota and metabolite
profiles of healthy dogs. Journal of Animal Science,
92, 3261-3271.

Rossi G, Pengo G, Caldin M, Piccionello AP, Steiner
JM, Cohen ND and Jergens AE (2020) Effects of the
probiotic mixture Slab51® (SivoMixx®) as food
supplement in healthy dogs: Evaluation of microbiota
and immune modulation. Frontiers in Veterinary
Science, 7, 613.

Samjong KPMG Economic Research Institute (2018)
The era of pet economy: Pet business trends. [ssue
Monitor, 93.

Sanchis A, Czarnecki-Maulden G and Park ] (2019)
Probiotic cats
stress-induced behavior. Animals, 9, 1082.
Schmitz S and Suchodolski JS (2016) Understanding

the canine intestinal microbiota and its modification

supplementation  in reduces

by pro-, pre- and synbiotics-what is the evidence?
Veterinary Medicine and Science, 2, 71-94.
Schoster A, Staempfli HR, Guard BC, Jalali M and
Weese JS (2018) The effects of probiotics on the
of healthy dogs: A
double-blind, placebo-controlled study.
Microbiology, 221, 92-96.

Shoveller AK, Yamka RJ and Swanson KS (2023)
Nutrition and aging in dogs and cats.
Advances in Animal Nutrition, 1-20.

microbiota randomized,

Veterinary

Recent

Curr. Top. Lact. Acid Bact. Probiotics 2024;10(2):63-74 | 73



e,
. N
\ B
\1,% §§’ )

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

Simpson KW, Dogan B, Rishniw M, Goldstein RE,
Klaessig S, McDonough PL, German AJ, Yates RM,
Russell R, Johnson SE, Tchernev GA, Harel J,
Fairbrother JM and Schukken YH (2006) Adherent and
invasive E. coli in boxer dogs. Infection and
Immunity, T4, 4778-4792.

Souter MA and Miller MD (2007) Animal-assisted
therapy: Benefits and challenges. Clinical Psychology
Review, 27, 234-245.
Statista (2021) Global Pet
Analysis and Market Trends.
Statistics Korea (2021) Results of the 2020 Population
and Housing Census.

Stevens CE and Hume ID (1998) Comparative

Physiology of the Vertebrate Digestive System.

Supplement Industry

Cambridge University Press.

Suchodolski JS, Markel ME, Garcia-Mazcorro JF,
Unterer S, Heilmann RM, Dowd SE, Kachroo P, Ivanov
I, Minamoto Y, Dillman EM, Steiner JM, Cook AK and
Toresson L (2012) The fecal microbiome in dogs with
acute diarrhea and idiopathic inflammatory bowel
disease. PLoS ONE, 7, €51907.

Suchodolski JS (2011). Intestinal microbiota of dogs
and cats: A bigger world than we thought. Veterinary
Clinics of North America: Small Animal Practice, 41,
261-272.

Sunvold GD, Fahey GC, Jr. Merchen NR, Bourquin,
LD, Titgemeyer EC, Bauer L L and Reinhart GA (1995)
Dietary fiber for cats: /n vitro fermentation of
selected fiber sources by cat fecal inoculum and in
vivo utilization of diets containing selected fiber
sources and their blends. Journal of Animal Science,
73, 2329-2339.

Sunvold GD, Fahey GC, Merchen NR, Titgemeyer EC,
Bourquin LD, Bauer LL and Reinhart GA (1995)
Fermentation of fiber sources by cats. Journal of
Nutrition, 125, 26045-2609S.

Swanson KS, Dowd SE, Suchodolski JS, Middelbos IS,

74 | https://doi.org/10.35732/ctlabp.2024.10.2.63

84.

85.

86.

87.

88.

89.

90.

91.

92.

v
ke
Uz

Vester BM, Barry KA, Nelson KE and Cann IK (2011)
Phylogenetic and gene-centric metagenomics of the
canine intestinal microbiome reveals similarities with
humans and mice. ISME Journal, 5, 639-649.

Swanson KS, Grieshop CM, Flickinger EA, Bauer LL,
Healy HP, Dawson KA, Merchen NR and Fahey GC
(2002)  Supplemental

mannanoligosaccharides influence immune function

fructooligosaccharides  and
and nutrient digestibilities in the large bowel of dogs.
Journal of Nutrition, 132, 980-989.

Szajewska H and Kolodziej M (2015) Systematic
review with meta-analysis: Saccharomyces boulardii
in the prevention of antibiotic-associated diarrhoea.
Alimentary  Pharmacology & Therapeutics, 42,
793-801.

Turnbaugh PJ, Ley RE, Hamady M, Fraser-Liggett CM,
Knight R and Gordon JI (2007) The human
microbiome project. Nature, 449(7164), 804-810.
Verified Market Reports (2023) High-End Pet Food
Market.

Wood L, Giles-Corti B, and Bulsara MK (2015) The pet
connection: Pets as a conduit for social capital?
Social Science & Medicine, 61, 1159-1173.

Yoon YS and Lee BK (2020) The relationship between
gut microbiota and probiotics in pets. Animal
Bioscience, 13, 145-155.

Yount RA, Olmert MD and Lee MR (2012) Service dog
training program for treatment of posttraumatic stress
in service members. U.S. Army Medical Department
Journal, April-June, 63-69.

Zicker SC, Jewell DE, Yamka RM and Milgram NW
(2012) Dietary supplementation with medium-chain
and fish oil
performance in aged dogs. Journal of Veterinary
Internal Medicine, 26, 556-563.

Zoran DL (2002) The carnivore connection to

triglycerides improves cognitive

nutrition in cats. Journal of the American Veterinary
Medical Association, 221, 1559-1567.



	1. 조석철 완료
	개요
	1. Alexander C, Cross TL, Devendran S, Neumeier WH, Shearer GC and Swanson KS (2018) Effects of prebiotic inulin-type fructans on blood metabolite and hormone concentrations and faecal microbiota and metabolites in overweight dogs. British Journal of Nutrition, 120, 711–720. 
	2. American Pet Products Association (2020) Statistical Breakdown of U.S. Pet Ownership and Spending Patterns. 
	3. Animal and Plant Quarantine Agency (2017) Results of the 2017 Public Awareness Survey: Pet Ownership in Korea. Ministry of Agriculture, Food and Rural Affairs.
	4. Ashrafian F, Behrouzi A, Shahriary A, Ahmadi Badi S, Davari M, Khatami S, Rahimi Jamnani F, Fateh A, Vaziri F and Siadat SD (2019) Comparative study of effect of Akkermansia muciniphila and its extracellular vesicles on toll-like receptors and tight junction. Gastroenterology and Hepatology from Bed to Bench, 12, 163–168.
	5. Ashrafian F, Shahriary A, Behrouzi A, Ahmadi Badi S, Davari M, Khatami S, Vaziri F and Siadat SD (2019) Akkermansia muciniphila-derived extracellular vesicles as a mucosal delivery vector for amelioration of obesity in mice. Frontiers in Microbiology, 10, 2155.
	6. Bag S, Ghosh TS and Daset Bl (2017) Faecalibacterium prausnitzii isolated from the gut of a healthy Indian adult. Genome Announc., 5, e01286-17.
	7. Baillon MLA, Marshall-Jones ZV and Butterwick RF (2004) Effects of probiotics on the fecal microflora and nutrient digestibility of dogs. Journal of Nutrition, 134, 2087S–2089S. 
	8. Barko PC, McMichael MA, Swanson KS and Williams DA (2018) The gastrointestinal microbiome: A review. Veterinary Internal Medicine, 32, 9–25.
	9. Barry KA, Wojcicki BJ, Middelbos IS, Vester BM, Swanson KS and Fahey GC Jr. (2010) Dietary cellulose, fructooligosaccharides, and pectin modify fecal protein catabolites and microbial populations in adult cats. Journal of Animal Science, 88, 2978–2987. 
	10. Bastos TS, de Lima DC, Souza CMM, Maiorka A, de Oliveira SG, Bittencourt LC and Félix AP (2020) Bacillus subtilis and Bacillus licheniformis reduce faecal protein catabolites concentration and odour in dogs. BMC Veterinary Research, 16, 116. 
	11. Bauer JE (2007) Therapeutic use of fish oils in companion animals. Journal of the American Veterinary Medical Association, 231, 1594–1601. 
	12. Belkaid Y and Hand TW (2014) Role of the microbiota in immunity and inflammation. Cell, 157, 121–141.
	13. Bermingham EN, Maclean P, Thomas DG, Cave, NJ and Young W (2017) Key bacterial families (Clostridiaceae, Erysipelotrichaceae and Bacteroidaceae) are related to the digestion of protein and energy in dogs. PeerJ, 5, e3019. 
	14. Bradshaw JWS and Cook SE (1996) Carnivorous adaptations of the domestic cat’s digestive system. Journal of Small Animal Practice, 37, 79–88. 
	15. Bureau of Labor Statistics (2012) Consumer ExpenDiture Survey: Spending Trends in the Pet Industry (1996-2012). 
	16. Case LP, Carey DP, Hirakawa DA and Daristotle L (2010) Canine and Feline Nutrition: A Resource for Companion Animal Professionals (3rd ed.). Mosby Elsevier. 
	17. China Pet Industry Association (2020) Pet Ownership in China: White Paper Report. Retrieved from http://www.chinapetindustryassociation.cn
	18. Choi JH, Park EJ and Lee HJ (2019) Analysis of the domestic pet food and supplies market status. Journal of the Korea Contents Association, 19, 115–122. 
	19. Craven M, Simpson KW, Marks SL, Rishniw M, Suchodolski JS and Steiner JM (2010) Genetic susceptibility in boxer dogs with granulomatous colitis. Journal of Veterinary Internal Medicine, 24, 725.
	20. Deidda F, Biazzo M, Amoruso A, Pane M, Allesina S and Mogna L (2021) Facial acne: A randomized, double-blind, placebo-controlled study on the clinical efficacy of a food supplement containing Bifidobacterium breve BR03, Lactobacillus casei LC03, and Lactobacillus acidophilus LA02. Dermatology and Therapy, 11, 285–295. 
	21. Desai AR, Musaad SM and Leung KT (2009) Characterization of feline fecal microbiota using cpn60 sequence-based methods and investigation of animal-to-animal variation in microbial population structure. Veterinary Microbiology, 137, 120–128. 
	22. Endenburg N and Baarda B (1995) The role of pets in enhancing human well-being: Effects on child development. In I. Robinson (Ed.), The Waltham Book of Human–Animal Interaction: Benefits and Responsibilities of Pet Ownership(pp. 7–17). Pergamon Press.
	23. Euromonitor International (2021) Pet Care in South Korea: A Leading Frontier in the Asia Pacific Market. 
	24. European Pet Food Industry Federation (FEDIAF) (2021) Nutritional Guidelines for Complete and Complementary Pet Food. 
	25. Fortune Business Insights (2020) Pet Food Market Size, Share & Industry Analysis by Product Type (Dry Pet Food, Wet Pet Food), by Animal Type (Dog, Cat, Others), by Distribution Channel (Supermarkets, Online Retail, Specialized Pet Shops), and Regional Forecast, 2020–2027. 
	26. Friedmann E, Thomas SA and Eddy TJ (2018) Pet ownership and cardiovascular risk. The American Journal of Cardiology, 131, 162–169. 
	27. Gee NR and Rodriguez KE (2017) The role of therapy dogs in human healing. Animal Frontiers, 7, 32–36. 
	28. Grand View Research (2023) Global Pet Supplements Market Report. 
	29. Grønvold AMR, L'Abée-Lund TM, Sørum H, Skancke E, Yannarell AC amd Mackie RI (2010) Changes in fecal microbiota of healthy dogs administered amoxicillin. FEMS Microbiology Ecology, 71, 313–326. 
	30. Hall JA, Tooley KA, Gradin JL, Jewell DE and Wander RC (2003) Effects of dietary n-6 and n-3 fatty acids and vitamin E on the immune response of healthy geriatric dogs. American Journal of Veterinary Research, 64, 762–772.
	31. Hand D, Wallis C and Dowd SE (2013). The canine microbiome: Implications for human and canine health. Trends in Microbiology, 21, 91–98. 
	32. Handl S, Dowd SE, Garcia-Mazcorro JF, Steiner JM and Suchodolski JS (2011) Massive parallel 16S rRNA gene pyrosequencing reveals highly diverse fecal bacterial and fungal communities in healthy dogs and cats. FEMS Microbiology Ecology, 76, 301–310. 
	33. Hendriks WH, Emmens MM, Trass B and Pluske JR (2012) Gastrointestinal pH and nutrient digestibility in carnivorous mammals. Journal of Animal Physiology and Animal Nutrition, 96, 527–534.
	33. Hendriks WH, Emmens MM, Trass B and Pluske JR (2012) Gastrointestinal pH and nutrient digestibility in carnivorous mammals. Journal of Animal Physiology and Animal Nutrition, 96, 527–534.
	34. Hesta M, Janssens GPJ, Debraekeleer J and  De Wilde R (2001) The effect of oligofructose and inulin on fecal characteristics and nutrient digestibility in healthy cats. Journal of Animal Physiology and Animal Nutrition, 85, 135–141.
	35. Inness VL, McCartney AL, Khoo C, Gross KL and Gibson GR (2007) Molecular characterization of the gut microflora in cats with inflammatory bowel disease. Journal of Animal Physiology and Animal Nutrition, 91, 48–53. 
	36. Jeong SU (1999) Gastrointestinal surgery in dogs and cats III. Journal of the Korean Veterinary Medical Association, 35, 448–462.
	37. Jergens AE, Crandell JM, Morrison JA, Deitz K, Pressel M and Ackermann MR (2006) Clinical benefits of probiotic canine-derived Bifidobacterium animalis strain AHC7 in dogs with acute idiopathic diarrhea. American Journal of Veterinary Research, 67, 1190–1197. 
	38. Jergens AE, Pressel M, Crandell J, Morrison JA, Sorden S, Suchodolski JS and  Steiner JM (2010) Mucosal gene expression in dogs with inflammatory bowel disease. Journal of Veterinary Internal Medicine, 24, 725.
	39. Ji IB, Kim HJ, Kim WT and Seo GC (2017) A Study on Development Strategies for Pet-Related Industries. Korea Rural Economic Institute.
	40. Johnson KA, Hulse, DA, Hart RC and Kochevar DT (2001) Effects of an orally administered mixture of chondroitin sulfate, glucosamine hydrochloride, and manganese ascorbate on synovial fluid composition in dogs with osteoarthritis. American Journal of Veterinary Research, 62, 775–783. 
	41. KB Management Research Institute (2023) 2023 Korea Pet Report. KB Financial Group.
	42. Kim HJ, Cheon JH, Oh HS, Kim HJ, Jeong EA, Seo GH and Song KY (2023) Research and current status of pet food supplemented with probiotics: A review. Journal of Dairy Science and Biotechnology, 41, 179-190.
	43. Kim J, An JU, Kim W, Lee J and Hwang W (2017) Differences in the gut microbiota of dogs (Canis lupus familiaris) fed a natural diet or a commercial feed revealed by the Illumina MiSeq platform. Gut Pathogens, 9, 68. 
	44. Kim JP, Seong MH and Kim EJ (2013) The integration of pets and ICT. KT Economic Research Institute Report.
	45. Korea Institute for Industrial Economics & Trade (2023) Growth and Innovation Strategies for the Domestic Pet Economy-related Industries. Korea Institute for Industrial Economics & Trade Report.
	46. Kramer CK, Mehmood S and Suen RS (2019) Dog ownership and survival: A systematic review and meta-analysis. Circulation: Cardiovascular Quality and Outcomes, 12, e005554. 
	47. Lee HY (2019) Consumer characteristics analysis on the selection attributes of pet food. Journal of the Korean Society of Food Distribution, 19, 115-122.
	48. Lee JP, Lee JJ, Yang JW and Kim YH (2022) Research and prospects on pet probiotics and gut microbiome. Livestock Food Science and Industry, 11, 45–53.
	49. Lee SJ and Kim OJ (2020) Effects of a group animal-assisted therapy program on cognitive function, depression, and quality of life in elderly people with dementia. Journal of Arts Therapy in Korea, 20, 115–134.
	50. Lenox CE and Bauer JE (2013) Potential adverse effects of omega-3 fatty acids in dogs and cats. Journal of Veterinary Internal Medicine, 27, 217–226. 
	51. Logas D and Kunkle G (1994) Double-blinded crossover study with marine oil supplementation containing high-dose eicosapentaenoic acid for the treatment of canine pruritic skin disease. Veterinary Dermatology, 5, 99–104. 
	52. Marrella V, Nicchiotti F and Cassani B (2024) Microbiota and immunity during respiratory infections: Lung and gut affair. International Journal of Molecular Sciences, 25, 4051. 
	53. Mars Petcare (2023) Product Launch Report: Pedigree Multivitamins for Pets. 
	53. Mars Petcare (2023) Product Launch Report: Pedigree Multivitamins for Pets. 
	54. Marsella R, Santoro D and Ahrens K (2009) Clinical efficacy of probiotics in the treatment of canine atopic dermatitis. Veterinary Dermatology, 20, 356–362. 
	55. Martinsen TC, Bergh K and Waldum HL (2005) The role of pepsin and acid in the gastric physiology of carnivores and omnivores. Scandinavian Journal of Gastroenterology, 40, 887-893. 
	56. McCarthy G, O'Donovan J, Jones B, McAllister H, Seed M and Mooney C (2007) Randomised double-blind, positive-controlled trial of two glucosamine–chondroitin nutraceuticals in dogs with degenerative joint disease. The Veterinary Journal, 174, 54–61. 
	57. Middelbos IS, Fastinger ND and Fahey GC (2010) Fermentable fiber inclusion affects short-chain fatty acid and ammonia concentrations in feces and fecal microbiota of healthy adults dogs. Journal of Animal Science, 88, 294–305. 
	58. Ministry of Agriculture, Food and Rural Affairs (2023) Results of the 2022 Public Awareness Survey on Animal Protection.
	59. Ministry of Food and Drug Safety. (2021). Guidelines for Safety Evaluation of Probiotics. Retrieved from MFDS.
	60. Mirae Asset Securities Magazine (2024) India also has many Dogs and Cats!
	61. National Institute of Animal Science (2024) 반려동물 사료 영양표준(Nutritional Standards for Pet Food). Rural Development Administration. 
	62. Nestlé Purina PetCare (2020) Nutritional Innovation for Pet Health. Nestlé Research Highlights. 
	63. Pan Y, Larson B, Araujo JA, Lau W, de Rivera C, Santana R, Gore A and Milgram NW (2010) Dietary supplementation with medium-chain TAG has long-lasting cognition-enhancing effects in aged dogs. British Journal of Nutrition, 103, 1746–1754. 
	64. Panasevich MR, Kerr KR, Dilger RN, Fahey GC, Guérin-Deremaux L and Middelbos IS (2013) Modulation of the faecal microbiome of healthy adult dogs by inclusion of potato fibre in the diet. British Journal of Nutrition, 113, 125–133. 
	65. Pilla R, Gaschen FP, Barr JW, Olson E, Honneffer JB, Guard, BC and Suchodolski JS (2020) Alterations in fecal microbiota and fecal bile acids in dogs with idiopathic inflammatory bowel disease. Journal of Veterinary Internal Medicine, 34, 2609–2621. 
	66. Rahmannia M, Poudineh M, Mirzaei R, Aalipour MA, Shahidi Bonjar AH, Goudarzi M, Kheradmand A, Aslani HR, Sadeghian M, Nasiri MJ and Sechi LA (2024) Strain-specific effects of probiotics on depression and anxiety: A meta-analysis. Gut Pathogens, 16, 1–10. 
	67. Rossi G, Pengo G, Caldin M, Palumbo Piccionello A, Steiner JM, Cohen ND and  Jergens AE (2014) Effects of a probiotic on the fecal microbiota and metabolite profiles of healthy dogs. Journal of Animal Science, 92, 3261–3271. 
	68. Rossi G, Pengo G, Caldin M, Piccionello AP, Steiner JM, Cohen ND and Jergens AE (2020) Effects of the probiotic mixture Slab51® (SivoMixx®) as food supplement in healthy dogs: Evaluation of microbiota and immune modulation. Frontiers in Veterinary Science, 7, 613.
	69. Samjong KPMG Economic Research Institute (2018) The era of pet economy: Pet business trends. Issue Monitor, 93.
	70. Sanchis A, Czarnecki-Maulden G and Park J (2019) Probiotic supplementation in cats reduces stress-induced behavior. Animals, 9, 1082. 
	71. Schmitz S and Suchodolski JS (2016) Understanding the canine intestinal microbiota and its modification by pro-, pre- and synbiotics-what is the evidence? Veterinary Medicine and Science, 2, 71–94.
	72. Schoster A, Staempfli HR, Guard BC, Jalali M and Weese JS (2018) The effects of probiotics on the microbiota of healthy dogs: A randomized, double-blind, placebo-controlled study. Veterinary Microbiology, 221, 92–96.
	73. Shoveller AK, Yamka RJ and Swanson KS (2023) Nutrition and aging in dogs and cats. Recent Advances in Animal Nutrition, 1–20.
	74. Simpson KW, Dogan B, Rishniw M, Goldstein RE, Klaessig S, McDonough PL, German AJ, Yates RM, Russell R, Johnson SE, Tchernev GA, Harel J, Fairbrother JM and Schukken YH (2006) Adherent and invasive E. coli in boxer dogs. Infection and Immunity, 74, 4778–4792. 
	75. Souter MA and Miller MD (2007) Animal-assisted therapy: Benefits and challenges. Clinical Psychology Review, 27, 234–245. 
	76. Statista (2021) Global Pet Supplement Industry Analysis and Market Trends. 
	77. Statistics Korea (2021) Results of the 2020 Population and Housing Census.
	78. Stevens CE and Hume ID (1998) Comparative Physiology of the Vertebrate Digestive System. Cambridge University Press. 
	79. Suchodolski JS, Markel ME, Garcia-Mazcorro JF, Unterer S, Heilmann RM, Dowd SE, Kachroo P, Ivanov I, Minamoto Y, Dillman EM, Steiner JM, Cook AK and Toresson L (2012) The fecal microbiome in dogs with acute diarrhea and idiopathic inflammatory bowel disease. PLoS ONE, 7, e51907.
	80. Suchodolski JS (2011). Intestinal microbiota of dogs and cats: A bigger world than we thought. Veterinary Clinics of North America: Small Animal Practice, 41, 261–272. 
	81. Sunvold GD, Fahey GC, Jr. Merchen NR, Bourquin, LD, Titgemeyer EC, Bauer L L and Reinhart GA (1995) Dietary fiber for cats: In vitro fermentation of selected fiber sources by cat fecal inoculum and in vivo utilization of diets containing selected fiber sources and their blends. Journal of Animal Science, 73, 2329–2339.
	82. Sunvold GD, Fahey GC, Merchen NR, Titgemeyer EC, Bourquin LD, Bauer LL and Reinhart GA (1995) Fermentation of fiber sources by cats. Journal of Nutrition, 125, 2604S–2609S.
	83. Swanson KS, Dowd SE, Suchodolski JS, Middelbos IS, Vester BM, Barry KA, Nelson KE and Cann IK (2011) Phylogenetic and gene-centric metagenomics of the canine intestinal microbiome reveals similarities with humans and mice. ISME Journal, 5, 639–649.
	84. Swanson KS, Grieshop CM, Flickinger EA, Bauer LL, Healy HP, Dawson KA, Merchen NR and Fahey GC (2002) Supplemental fructooligosaccharides and mannanoligosaccharides influence immune function and nutrient digestibilities in the large bowel of dogs. Journal of Nutrition, 132, 980–989.
	85. Szajewska H and Kołodziej M (2015) Systematic review with meta-analysis: Saccharomyces boulardii in the prevention of antibiotic-associated diarrhoea. Alimentary Pharmacology & Therapeutics, 42, 793-801. 
	86. Turnbaugh PJ, Ley RE, Hamady M, Fraser-Liggett CM, Knight R and Gordon JI (2007) The human microbiome project. Nature, 449(7164), 804-810. 
	87. Verified Market Reports (2023) High-End Pet Food Market. 
	88. Wood L, Giles-Corti B, and Bulsara MK (2015) The pet connection: Pets as a conduit for social capital? Social Science & Medicine, 61, 1159–1173. 
	89. Yoon YS and Lee BK (2020) The relationship between gut microbiota and probiotics in pets. Animal Bioscience, 13, 145-155.
	90. Yount RA, Olmert MD and Lee MR (2012) Service dog training program for treatment of posttraumatic stress in service members. U.S. Army Medical Department Journal, April–June, 63–69.
	91. Zicker SC, Jewell DE, Yamka RM and Milgram NW (2012) Dietary supplementation with medium-chain triglycerides and fish oil improves cognitive performance in aged dogs. Journal of Veterinary Internal Medicine, 26, 556–563. 
	92. Zoran DL (2002) The carnivore connection to nutrition in cats. Journal of the American Veterinary Medical Association, 221, 1559–1567. 



