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Abstract

This integrative review comprehensively explores the role of dairy foods in the prevention
and management of sarcopenia in older adults. The review examines key mechanisms
through which dairy components influence muscle metabolism, including activation of the
mTORC1 pathway by leucine-rich whey and casein proteins, regulation of muscle cell
differentiation and atrophy, and modulation of the gut-muscle axis through probiotics and
short-chain fatty acid production. Particular attention is given to bioactive components such
as lactoferrin and milk-derived exosomes, highlighting their potential anti- inflammatory,
antioxidant, and mitochondrial-protective roles. Clinical and epidemiological studies support
these mechanistic findings. Randomized controlled trials have demonstrated improvements
in muscle strength, physical performance, and microbial diversity among older adults
consuming dairy products. This study also addresses practical considerations, including
optimal intake timing, strategies for managing lactose intolerance, and the influence of
cultural dietary patterns. In addition, the limitations of existing studies are discussed,
including heterogeneous study designs, short intervention durations, and a lack of
standardized biomarkers. Overall, this review highlights the need for longitudinal and
standardized research integrating genetics, diet, and gut microbiota to further validate the
role of dairy foods in the management of sarcopenia. By providing a timely, evidence-based
synthesis, this review may help inform future functional food development, clinical
interventions, and public health nutrition strategies aimed at promoting healthy aging.
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T A AAZCR 7I&sigo| ule), k=919 ZH4S(sarcopenia)> AlA| 7|5 A3}, YA,
Aol 12131 49 A A Rtk FUt B EAE 5L oty AT FE o
W A, AT 7L 2= ¥ AUHBE B, vIEEE ot 7 Aot 5 B3R e
2] 71H o= Qlsf WAk, olF 271 stAY FMoks A2 ARt =3t A%t F83t tiH]
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7V iAo, TRt 715/ Jdaet e AdEe E83t Alo] XM H3E o 11 2yt
ekenta Busk2], E9], -9A1E(dairy foods)2 1EA AR, 7HAIQD, 2+, H[ER
DiEwE opzl, SEH, §34 HEfolE § &5 tiite] 384 FFE = T £ B A=
< U okl Qlof 24T oo BnbAQl Ao T QITH3 4. ol fAIE
9] op|i At 74 9 mTOR(mammalian target of rapamycin) A2 A= 83}, ZAE 235} 4
4 2945 A Za5], FudE 282 38 TS 280, vEZELo} 7|5 B3| Higt
A-H71 Bo] BarEQlek EIF T 5 fEf AAFL EAP|A 5ol v AHE B9l HarEx
o™, oj#fel 82 TGS 71 FAHCE ofsfstal AdH o Mgow AFsl= H &
7194E star JUTHB-101. ol & = fAIEC] 1RAY TaAT ol A 7199d 4= Sl
P 9 B 717E BRHeE 1Ak, A E I 2AE HiR e R vEA UEy
FAE A S ARRICEN, AT diE 3t 484 Alo] Ak 1o ek 7]5k
AlgstarAt gt
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1. RNIZE 7[dt SF49| Z] At =H 7|H

1) Mammalian target of rapamycin 228 CHEX $HM XHu QHIE Qaff S0 It
TATFY 2E2 Tl A Boff 719 43S Bele R AR Y AsdYg AR
ol o]ZojxH Fig. 1914 AAEIHTE ©] 5 mTORS o5 W 3 A9 dAF<Ql
serine/threonine kinaseZ, 7|54 - A0 7 JEEL T 712 B34l mTORCI(mTOR
complex 1)7 mTORC2(mTOR complex 2)9] Fe|2 £A sttt £5] mTORC1S &8 Tzl
P 24 54 HEE Zgotn, AR, oA ES] FAllleucinel), 71A1A A= 5 Hhddt
9] Alzo] ofsf &4 2AHETH11,12]. A 262 484 i/ PI3K-Akt A5HE F2E
ZAs}sle] TSC1/2 E3AIE JARCZHN mTORCl AL =5k, SA°f integrin-PI3K-
PDK1-Akt AEE B3] 2489 $Z0lM mTORCI A2S &5lk= Aog dajA JrH12-19].
ob| AR Rag GTPases Ragulator A1 59 mTORC1E 8|4AF 9o & o]F5A|# Rheb
& oz ARt o] IHoA Sestrin2e MEZ W leucine ZAAIZ 2851 GATOR2
AAE HATCEZHN mTORCl XS §&31H, arginine A= CASTORIS &3 &%t
[20,21]. sk9] Az @A oA mTORC1 p70S6K13} 4E-BPls QlitS}slo] elF4F ERHA|
B= FX5PH, S6K1 243}t 4E-BP1 A siAlE B3l 5'-cap 2l&2 mRNA W= S7HA
ZItH22]. E3L mTORCl ULK1 SKIsKE Bafl AheAlE A5k, UPS(ubiquitin-
proteasome system)= (P02 A0 24 iid AP FA]of 7]1ofdiTH23). ol#et d¥
9] 71 M= W Tid A, itk At S5, 3] MyHC(myosin heavy chain) &
AR dE IS AEStFig. 1).
7 TAT} 7l 1eQl tid QIAIHE AtolA 5 T 3 felde £
ZAOR v HAEIEH24,25]. 18y 18t 3olA 714 mTORC1 &/d°] S7Ijke=M
| E5}== 53} A3 (anabolic resistance) 0] TAIE 4= Q= Hu: 2]
31tH11,26,271. BCAA 5 leucine o5 THlE 91 7iAloflA 71 SAAQl opw]icato & I
A 9lom 2%} Wl leucine F= leucine-rich TlE A= 55} Ak 2E 9 2742
ool ExbAQl HeFo 2 AAEIL 9lom, 5t HaYst leucine E+= leucine-rich THHA A3
£ 55 AP F5 4 AT ool abaQl HEko g AAET QIrH25,28]. Leucine A¥=
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et Y Al ofEE A S5 2T ool adhFI25,28]. 78 Tl
leucine &F°] Ot mTORClE A5H| A=otH, = Taide o7 A 3¢ 389 wke 3
S5 7HAIRIS] AEAQ oAt S S0 AR Bk o 218ste] 5 Tl Y e
FARY fABkE H 71998 4 AEH29-31]

2) DEZEZ0L 7Is XMol2 QIst ledpky 24AS FME R M2ZMHSEHo M8

SALE AW YA ARl A 2 AS Fiols 4 220w, H|EZEok= ATP 444
H5F ofyzh AAE Al oAt thARE 2 AShe S4 AlEAv|elHH32]. 12y k3t 2 2
Hag PAolMe vEZT ol AT ARk Qi 5Eo] Ao, BditkhF (reactive
oxygen species, ROS)°] S4&lo] ZA4f 24T} 28 Aot FUETH33). §5] vEZEe ot
4 #I|(mitochondrial quality control) 719l &&Hfusion), EZ(fission), TIEI}A|
(mitophagy)7t &8 %% VIEZEE0} 7|5 Aoke 7k&3kEw, ol Tld Foff A= Z-dalet
<95 R A7 EE 371 olojxTH32]. TlEo] nEEE o} 7 Aok 9% Y AR AE
g4 AeE S/oleto] 1ot I v A5 AEE Rk, Z2dos Iy S B
AZITH33-35]. wEhA] REEEEo} 7| BEL Lol W A4S A 9 RS 5k S
Aoz A= ik

T FAE 7 YA B8 nEEE0} 75g Eootl I8 A fAlske 8%t
FE AR FERY itk IE AN = FAE FE AdEe] UCP2 455 E/ststo] Ash
AEHAE Aot HEFZEE ol 58 B4 BT WAE SEAIA 24 &S Gkt Aow
B EACH36). T3 lactoferrind} tiF TilA 7l aiE-g &9t A4 Keapl/Nrf2/HO-1
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Fig. 1. Regulation of mammalian target of rapamycin complex 1 (mTORC1) activity and satellite
cell-mediated muscle differentiation. Resistance exercise, growth factors (IGF-1, insulin), and
amino acids (notably leucine and arginine) activate mTORC1 signaling via the PI3K/Akt pathway
and amino acid sensors (GATOR2, Sestrin2, CASTOR1). Activated mTORC1 phosphorylates
4E-BP1 and p70S6K1, enhancing elF4F complex formation and protein synthesis. Skeletal
muscle satellite cells are activated and differentiate through myogenic regulatory factors (Pax7,
Myf5, MyoD, Myogenin) to form mature myofibers, contributing to muscle growth and
regeneration. MuSC, muscle satellite cell.
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A& 9 PGC-1le L& T7HA AR 835 veliglen, &8t 719 2224 54 9 3
2 30E FE5tH37]. Lactoferrine =8} ¥ HEojA] 3pike} 9 gels Bk HolH, 5
8 5 T AT AR 2EE Bl AZ 8} AAof 7]ofshz 2R HATEQIH38]

3 2 gepol& E3 njEZE ol M Al 38A JE vX= AR IEA QL
t}. Acetaminophen & 7t €4 HdloA whey protein hydrolysate:= ROS %43 NLRP3
inflammasome /3 AAI5}1, PINK1-Parkin A2E& &3 v|EnA] £302 &4H n[EET
go} AIAE FEIATH39]. o Yol lactoferrindt 7 Tl A Aol zoflA 21d Hikst
9} chillz 7}2 W dg} BkE-& Aol TLR4A HWEE TAA]A Alst AEH AL AF: HRS-E Al
ZA&ol= 3IE UERATH40]. o9 o] fAIE 52 A 42 Nrf2-HO-1 H= 843},
PGC-1le A=, HIETA] f% 5 T3t 714S B9 v|EEELo} 7|5% HoFo =M, 3242
2 Lol mE &5 7|5 Aokt HAT AHS ASfel= b 719 4= Slch

3) Z2¢IE MSHYI RME R YL A

+50IH P AT Tl MdE SxIsto] AR BIhE feoks W, o Y, kool 2
olgHy A= Tl RS Esteo] L9152 Zafgict. mebA 2Hhid d(muscle protein
synthesis, MPS)#} $H| 234 £31 2 2915 Al 24T A} 74 fIg s
2 259oH14]. 2973 Z80lA myogenin w8 TA]
(myocyte)2 AA|7121, MyHC L&} 3 o8] 4% 3482 Aohe 78 ZARIRoITHALL
M E(satellite cell= 891 FA2Y] F8 F/MERA &Y T 4G A8 29
(myonuclei) B3l A4 ITZ SHAT, o7t gl wet VM E(pool)S] 74t 715
Aozt Wok, ol Y 582 Aldtchs AT 83t ey Yl A-83irH42].

TS 2B4 58 Aotet I o Eoff A= EskE EAX A, tiEH o E UPS
9] E3 ligase] Atrogin-1/MAFbx®} MuRF1-2 & & T¥id& EstAY 4% B A5 E
JAIgro 24 L& A5k A A RE LA Qlek E3] kol v Ak Aol
olzgt o]aMg AlS7} RIEEEL0} 71 o H AFA ARIEZIRI A7t AR} Z9150] B
AstEo] 2EASE 73R 14](Fig. 2).

9 F, A2, 8AE 5 fAEC] S5 e
Aol I5 JUAE, LT T 2
AIA A Gl AAYEE BEE wiete] A A= 245
Ao|m[43,44], AlZ W Zg S AFAU L5 AFAT FAlof A0 840|ct Blg
9 DE JUWolA Zgt 919 S5 SAska45], T FUIASE fAT Bt ofugl 2804
mTOR 9 IGF-1 Alodgg Z4stelo] Tl sHdat #3185 FXske 202 HuHitH4o].
S B2} HiE HEl
D AL AT E R parathyroid hormone) B8] 715 {kdlo] & &4 28 #3515
Zefoty, =19 YA 2 24 S TV AR dEA SItt45,47]. SHHCE & o,
Zr3t HIEH D= 3% 99l(bone-muscle unit)2] B34 A0 429l 24 QlRfolH,
3 A AFHe FHATET ot SoF A ARt w3kE Rt $83%F I HEe=
AAE 4= Sl
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4) HYLIOIYE S S8t MU B =

A9l A EE-2 Bacteroidetes?t Firmicutes’t dsk= £33 A=, WY 24, YA
TR, T AH L AL A7 FAO A TS $YRITHAS,49]. AN ES TrdlE,
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Muscle Loss and Atrophy via
Inflammatory and Proteolytic Pathways
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Fig. 2. Mechanism of muscle atrophy via inflammatory and protein degradation pathways.
Inflammatory cytokines (TNF-e, IL-6) and mitochondrial dysfunction trigger muscle atrophy. TNF-
a activates the IKK complex through TLRs, inducing phosphorylation and ubiquitination of 1xB
and nuclear translocation of NF-x£B (p50, p65/c-Rel), upregulating MuRF1. IL-6 activates STATS,
increasing transcription of ubiquitin E3 ligases (atrogin-1, MuRF1). These ligases promote
protein degradation and inhibit myogenesis by impairing satellite-cell differentiation. Imbalanced
mitochondrial fission and fusion (Drp1, Mfn1/2) suppress mitophagy, leading to reactive oxygen
species (ROS) accumulation and inflammatory stress, which aggravate muscle atrophy.

T 9 QAL Balsto] 4% ool WAt ofuiAlE FaH, o] TGOl AR FE At
RBL g e el WA S3koE ofsalel TRt 24 i) Jee mATHS0. ©f F

lipopolysaccharide®} trimethylamine N-oxidex= A4l ¥3-& F%dk= ¥, SCFAs(short-
chain fatty acids)?} B54RE &5 A 2 | 3 28] 710511,

=5} o A= FUu)BE Bt (dysbiosis)o] BHAsH] o8& T 59 tARibEo] &
4510, o= I715 Astet WHsHA ATETH52]. & Y 715 ASkE Q' endotoxemiat®
NF-«B 425 53] TNF-e9} IL-63} 22 934 AMEJ}J % 15 S7H1A 298 e
AAotaL Halg E31gH53). ¥HH SCRAse ¥95 2 ¥ a3ks YeRfe, AMPK A1S:
o AR HARE 7R =4 MPSOl| 3784191 YT 17313}[54] ES AU ES O}U]lr—*}
2 el tiARE 55@.’3}01 =5 giAle] ZHEZ 07 7|of3i52). 9lE £9 tryptophane IGF-1/
p70S6K/mTOR AEE B/d3felo] 4R T4 I /54
bacillus?} Bifidobacteriume ¥4t BIEF B12, H[ERI Ko} 22

il

Z1161(54,55]. Lacto-
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>FUI

$32 B8 215 20 BoleH36,57). oleit wiolA] SABL AEINET 28 AL
AR o 0] Q9102 TR Ik 4 DHIACHIL 34 DADE MPSE ol
TEA G FRUY B ohlel, AUnAE 242 §5H HElE Ao Bus 9]

] SAE Auoje} 22 HFg oA=L [actobaa]]us Bifidobacterium¥} 7+& 84S

5, ol& tAEC] AAd5k= SCFAs? HIEFTIL: A28 Z(gut-muscle axis)S 5o
o7 molo} A A AIE UERICISE.50), 9 QS ATl B 7t =
oM M= 2, o /i 2 271s Al Z10fet A= BAFRITH60]. web ERE Eeket
FARE 71 9 SA= AR E A 25 47 GAE S0l 28T o Sl RO dEe
2 Wi,

2o
E“Jlm
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) 2% [l AAE(milk derived exosome)?| 28 M &5 SI7

29 8 A4Z(milk derived exosomes)> T2 A&, microRNA S thst A <l
AZ Zelal glon, "Y 2d, gAF 28, AR o3 74 9 StiAF 31 5 TSRt
A 71500 71ofeh= Ao& HuET QItH61-64]. AE7HA9] A7 F2 4§ -5 das
< FHE F9Eo] gorf o= Ef(human breast milk) fef AAF T3 L5 T
9 tiab 2483 Ay Y IAES Ad AeE HuESl=t], 2AIZA AktmTOR-
p70S6K AT S} ke dd 3 371 2 &5 A £41 838 YeigleH, ol -+
AAE9] & F8Hanabolic) 715 7Fs"de ok AR AAETH65]. HH, & F 95
F= 5 T 7)EE d4AE/BV AFoME C2C12 &3t FEE F4 02 thild s Z71 24
F A4 g 9 225 S Z2 FFE APt giEHo R HuE|gin)

L AN st HE dFME A 2§ S AA4ZE(bovine colostrum-derived
exosomes, BCE)°| o5 P4 24| Bt 313t 838 Uehfi= Z210E HE|QiH8]. BCE=
95 7 BEolA Atrogin-1 ¥ MuRF13 22 915 ¥ 544 dédS JAlota LE23kE
305190, A 9 uReA HEofi= Itk wild {4 U ST oA AUn|dE 24
W E 25 AL A Bl At WEE QI E5] dexamethasone F& 915 PRA HE
oA BCEZ} 4% 52 wiAE S A BE Uepdllths 32, f A4 7150] &5
of A Zgopr|Hrk= AudE 2 oAt &4 2E8S 3 1A 71HY T3S AARITH
| Li et al.2025)2] =204 7 ARAAEA= A Hut A8 S AF 2d, WY A
FAl Tofeto 2 4 HejlE] 240 F83% A4S T 4 2 Ao, FrE 2 HY
Alzete] AJoag-Z Fet Aede 9 HHE AAlstaL QHH66].

TS 7 TolA [Eist AAZ/AEAEE C2C12 TAIE ZdloA i STt A
ZHYE froke A0E BEQHe7]. ogt o83t F3k= F2 jn virro E0lA ERIEL
o, 3}t B 2T in vivo BEOIA9] 7154 f8/0] Holiils F712Q1 FFol 8tEH.
ojAY 9 ¥ 27 Fef AAES I8 il 4 1, 295 A, nIEZEEor 9 oAt
4 A T OUsE SHAAN 25 A7 TR 7EsEE AAISEAL o, AR e =
in vitro = E& HE0] Z39tE]o] glom, QA A A= i AFHAR]] 2ol 1t o]y
2t in vitro A} 2, YF in vivo AFNNE 7 A4aF A3 99, 5 3 5
(rotarod), 5 W oH|iAr B 5 715 A Hol| fOJeh HSHE ok ek Al BarEo],
A At k9] EGA7E 2AFH10,68,69]. o]t Afol= Ad it Al A=Y vs
w3h, Fo 717 4 85, 37 AR W= Aolof] 7|0 7Rsdo] 1.2 [70,71], ¥ A
AN AR, 25, 98 )0l wet dage] A 48 24d0] g 4 Utk HollA
BE & UH62l. 53] AetollA B AAES 24 fH dagol Bis] Aol HdiE

W2 Z 0= AHA QIeH72l. 97 fef AAE2 5 A7t BEE A7t oFd AlgkRola
Z37F LA oy, X BCE 7olA 2915 Al E oA A 85 St AR EHA]
TS L5 1A 2okl A4t 9 3§ 7ol Sl itk

At

BNl

o

2. fAE ¥ MSHY o HI0| mE o

Lol AT o E 7S 913t Tl B ek oigk Y e A 100 |zt o -
Aoz gdslo] fom, E5| fAE A9 duES F4HoE I B g AE
(randomized controlled trials, RCTs)¥} 7] A A7} th $F=ATH6,73-75]. Table 1
FAE Sidy} A5 tild S dido R £ oA 9 e A4S L - FEIRE Zlolth /A
childl o 2y ulE TR 571 95 B AE 7RA, 121 leucine ¥= £7F 2 MPS £33
1o 384 837} th=9] RCT 9 IS E AollA I3tslA| Bus|Qiet. vhd A4 Thlde

0x
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Table 1. Clinical study of dairy vs. plant proteins: outcomes from human studies

Type of study Protein Participants Duration Key findings Reference
Dairy Systematic Dairy products Healthy adults, 3-12 weeks t Bifidobacterium and [6]
proteins  review (RCT) overweight/obese butyrate-producing bacteria

individuals, IBS patients, t Gut microbiota diversity
and other diverse conditions | Inflammation-related markers;
suppression of pathogenic
bacteria
Cohort Dairy products 21 countries, (n=147,812) Long-term follow-up | Incidence of hypertension [74]
(average 9 years) Incidence of metabolic syndrome
| Incidence of diabetes
RCT Whey protein  Healthy older adults Single session t MPS [77]
(n=30) t Blood leucine concentration NCT01062711
Plant RCT Soy milk Overweight and obese men 4 weeks t Alpha diversity [102]
proteins (n=17) t Bifidobacterium
t Lactobacillus
RCT Soy protein Healthy older adults Single session No increase in MPS [77]
(n=30) | Blood leucine concentration NCT01062711

RCT, randomized controlled trial; IBS, irritable bowel syndrome; MPS, muscle protein synthesis.

https://www.ejmsb.org

U s 24 A e g BEE oW 34 B W] SA Ateld MPSH leucine A
A3 7 Bk ARl A& Uelyltt ol=tt Axk= Tido) A4 £/, £3| leucine T
YA ol &F Aol7} WA 5 §E3o] S8 FFS A = USE AKRI E9] 84 Td
98y 5 AL =2 leucine T BEE A8} - T4 EAJLE QI8 MPS A= B3t Hold
chlgog SxEutol itk thro] MY Aol 5 B = 5 7|5 BIAIE AR =21
22 tjZ7o] vig] 28, o8, 287 183 @] AlA3S5 A A short physical performance
battery) ol FJgt 7/iAS Hlow, ol2idt avl= A3 253t P2 A4S 6 A=
AFS HEITH60,73,76]1. Y] i e 45 S7HEE ofy2t 7153 A H(functional
outcomes)g F8 B7} W I WFOR Wkl Stk &, 3} 53 Wlol| Hof
HY &5 oY 58, QIS 858, 181 A A 22 H R on gl A#S0]
A EYE I JTH60,73]. FAIE B A BE3e 28 75 =
=019] AAIA P (frailty)2 E2total, A71802= 94 2 71 44 98 1A 5 Q=
FYE A Ao Fri=|a Qict. $hH AlEA ThldE E835 QA e HA}F Skl 9loH,

T ol e 55 7 SA Aol IR 25 TR AR Jido] Bt ok ey
HEE o 2= MPS A= J%, "otu|ieAl E leucine 5, 183 AT Aol Ao SHolA
FAIE Thido] AlEA Tl H ot 940t 3RS el 2 0= B7HETHT74,77]. ol#dt Aol
Thild 48} - &5 &, "o iAt 24 £ leucine 9] Afole} FHC). wheki] AA7HA]
49 A A FE ST o, AAE SeEe A T vlel &8 3 9 oAb B

X
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24
4
o
olr
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3. 1K U= fAE 3 ¥ 2HAS of M2

Q2| =919] B 2 AFRS 515 800-1,000 mgelH (78], 315 179] -8 A7t B4
SR AR H AT 319-457 mgo 2, TATFY] F 40%-80% =l EXSE Ao HIlE
ATH79). ol =W AL FAE AF BT R, FFEWS FHEC] OF 75%E =2 At
o] QIH80L. F 504 ol 5249l 9l to R g itol| whE, opyzt g4l it
FAES ¥k HAXH AP 252 AL B9 FASA ARIEZIRIQL IL-100] S7FotHA]
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p
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= HA0lM SATFT o] /Mdsle Ao veRgth Eek HA A 40 g9 7]
Al a1 B &8 F7H ASH oS M7, 1 B AT wE 9
EFdoke 2oz HUFHAHS1]. thEe] ARt ld odold S5 A &5 T 73 9
025 g& H3% 4, & D=l Hl8l otA] L5 LEo| wofs Skt 24T
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Working Group on Sarcopenia in Older People 2= ‘28 A4S 20430 4 948
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Table 2. Clinical trials investigating the health effects of dairy products

Type of study

Participants

Treatment Duration Key findings Exercise References

Humans of any age,

Fermented-milk kefir | Total cholesterol

RCT health stftus, or sex 100-800 mLday 10 days—6 month | LDL .cholesterol. X [97]
(n=907) «< Bone mineral density
RCT, Older adults with su Ientl:;?:t(ijgsl (whe t Grip strength
quasi-experimental  sarcopenia=60 years pp. ) ‘y, 10-24 weeks «> 5-chair stand test O [101]
stud (n=854) protein, leucine, casein, o qait speed
y milk, and soy) gat sp
RCT, Heaztgg/_ecﬂde;ae:;iults Milk protein 26 weeks t Lean body mass o 75]
double-blind (n=1 2};) 10 g/day < Physical performance tests
. t Muscle strength
RCT’. Mlddle-aged_Korean Fermented whey protein 8 weeks t Muscle mass X [73]
double-blind adults (n=120) .
t Physical performance
RCT, Older adults with . . . t Grip strength
double-blind sarcopenia (n=380) Leucine-enriched protein 13 weeks t SPPB score X (7l
Korean adults Long-term follow-u Maintained muscle mass and
Cohort Dairy product g P physical function X [60]
aged>50 years (~10 years) ; .
| Risk of sarcopenia
t Lactobacillus
RCT Adults (total n=468) Dairy product 3-12 weeks t Bifidobacterium X [6]

| Bacteroides fragilis

RCT, randomized controlled trial; LDL, low density lipoprotein; SPPB, short physical performance battery.
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