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Fig.1 Unbalanced dietary oil/fatty acids intake results in metabolic disorders by affecting the gut mucosal barrier
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Fig.2 The structure of the intestinal barrier and the major influencing factors”
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YRR S I AG B 1) — MG Ch — 3, W54k
SFA T4 L, & & SFAs MR & W E AR T
EMA Y ZREERE R R e BEAR AT s T TRy
FEEE G R RE TR 1] 0 5 B 1 BURRE T A
PN BT Y 5 S8 LA R AR e gk — 2D 5E i
Wi, 75w & SFAs IR By /N BB RY hfl T8 2R )
AP3E A Toll A 32 4% 15 5 e 38 e o el £Q 38 1k ¢
REP STV Z TR, 5 W & K BE w3 A PUFA
AR B A A O BRI A L, & & SFA 19K
BRI B E LA, S B0 RE T AU R
JE H AR 2 B AR,

SR, [FIFE & & & SFA B9 ZL IS A1 %g i, & 1]
XoF i 30 TR 45 A8 1Y 52 e A B B 2% S8 AT RE
JERCAFLIE TP SFA B2 rh BE Y, 1T 4 il
1 SFA 5 %S K BRI , 3 VT SFA 956 &
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e 0T i T 2R 55 A= 0 5 2 T 140 R DG AT S b S
i 17X —4508, Z R & & I, A se A il (s
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[T 7K ST 20, 8 B A e 38 o BRI CS7BLY/6) AP
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TH PR E AN A - 2R3k 2K F Y 3
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PR & & SFA /g & 77 2L T e 1 n i i
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i 240 i ST R PN T I S SRR, AR R
RIS B B AR 40 I o0 AR R D DA e
HH 2(Muc2) F1'5 % 1% #2 8 H Claudin-1 F 57K
S IR R i R R B 1 56 R O T i Il
BERACEN, R E & SFA (198 i mDEHA 77 B oA
H & PESS 1 R 1) Winnie /) B, 8 23 3 20 B E
PREZE AL, L3 T R AH DG 1 g 285 2 11 Bl e 22 T
TERERY B2 38 o Jo L33, O 1 — 20 O 2 i
JiE I, 0 Jai 45 i 58 B e R0 AR R A s 7 SFA 1Y
o e VT 0 i A e T DA M R R 5 R R
i T 6 I A RE a3 T Ak 2 M 3 D e EE LY, B
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B R AE ) ot e G 2 FR BE IR I JE PR B D g, &
B AL A b8 M AR g XU
2.3 BANNFRERER (MUFA)KERA

MUFA J& K Z 508 s o & = F & s i
R, U H e & A Y, bl iR (C18: 1) 2 fe i
WL —Fh MUFA, 2 5 1E % 5 & i s A MUFA
) 90%P1, &F MUFA 45 A Xt i Bt B2 T 66 1) 52
W, ZRIAFR A RK—8, LmiEA Y bR
], — LS HT A B 92 R BT, MUFA $& A JFAS 2352 )
Jo B SR W 3 R R E T AR S XU,
FRO (25 AR F RN B AAH X R, X5 E T
o6 I PUFA 115 & 55 A 1 52 ) AH AL SR 777, A
WFFEFR, BEE MUFA (98 A R LIS iz 38 v e 25
Ji |, IF 5 5 3 HED 052 Wi (1) i T8 7R FF 465 44
BB Seni A E Y R E & MUFA 11 & B4R
X R R A A R B TR R R S IR e R g, (H
2 AV i T R A R T

KREFRATI AR RN], Hb i IR X T il
B A8 25 A A RO I A 0 B AT B 25 E T, iR e
T 7 T AL 15 0 RS AE o FECA B9 3RO Ml IR
1P A I T 2R R 1 £ i T R R AR Y
B A F R A Y TS A
JFH 2 ZE 5 P MRS T 6 B A A o MUFA,
SRR, Ik 70% , B E S MO I
i EE BRI WESE K IR, 5 A MIONE i 5 T R
R B AT TR g — R, BRI R A A A
AMEEMAIER P HX S 2H &I M, &
MUFA (14 b vt Ji £ 85 2 97 fige A1 98 s XU 11
YEHT, W1 RE S5 H ol 38 i 38 Bt b 2 BE A7 1E & X B
R WFSE KB, v R A RT AR 0 i 2 R R
B B K (G. Roseburia) F13 $7 42 B (F. praus-
nitzii ) IS B BE I E B T X P 2R BN 5 2
TRURE PR (T2DM) ) 2955 KU HL AT BRE DG, i
— PSR IR R A MUFA B9k & 5 =0, iy
() b PR AR B, X B T R TR TR R Y
DL B BUIE R BR B Y 25 AR B RE T R B AT B AR
FHWI

— TR B ASE I B 1 A B A 5 B 3R B MUFA
Xt F REAR I 1 R E P09 AU BT B AR, &
TR 1 I 1 0 =X 5 105 Mk 45 B 96 R R B R 5%

KFR T T PR AR B RO ¢ R il R i 2 i
n] 2% ff w B AE LR 49 (Dextran sulfate sodium,
DSS) i 5 18 /N BRUE5 Iy L 2L 473 , I35 o0k 52 245

B3 R B RN 485 1 b Rz 240 R 5 ) AT, T e O T
il A A AIEE 1 (Stearoyl —-CoA  desaturasel ,
SCD1)7E S A2 v & 45 SC AR FH, SR, A 3
T NHE B I R 50 A 55 48, MUFA X 52 2 B
BE I RAE KT BB IR, EARH
Hh AR 3 M AR G OC R A A Y R O
1) MUFA £ A RT3 st 9z Ve 45 i 28 0 ve 2 s 1)
B RSP, e, B R aE R, R T
MUFA $5 A el 35 iz 18 5 R5E 57 B 2y e FTAH DG AR i 25
HAEHIAE 258 A K — 50, MUFA X4 a8 R
P2 R FH (N fi 3 T8 R 5 4 MLAA 18 48 E 45 )t
AN B 2830 BORHA DT & B, 56 F MUFA A
KT A FE 5 [ BR 22 AF 5T T (TOM) | 36 [ ARl 75
(USDA) | o £ &b %2 42 Jmy (EFSA) 5% 3% [ 4 R 9
Ph2x (ADA)TE N I BUBAILFS B35 A7 B 7 R
F X 2 25 JL AT MUFA i i 18 B B A0 02 47 95
SRS 5% M () FH DG BIF 2 AT 75 B iE— 25 R A
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PUFA FP2E %% J& 1 H s i 5 UL AR D7 iR
FA ML) PUFA @3 3% 06 %! PUFA, PU-
FA JiE £ 48 AN i 18 Bt B D) e 52 0 55 SFA 1) 5%
W f77E B 22 5 . DA IE TR BELS A oA ), O Kk
IR S SFA B/ RS IR 03 57 06 A
PUFA 909/ B HE B3 LU S PR 3 1 3 o v
POFFR T B (R BEREAR 3 08 28% ,10% F11
12% ) 5 & 3 FAAIG ; LA, W) M 2 SFA JRE &/ B
i 18 TR R R AT 5 0 e/ BRSPS AR B, GX R
SFA [ £ S0 ) 1375 5 i 3 BB 45 A 1) IES P A4
K e,

IR, AN[REIZERA PUFA X 38 1Ak 9 5t i
WA, PR R, 03 Ml w6 B K4
PUFA X/ BRI A 5 3R ILAE (4 52 i AR AN []
R T e “mE E-HEY " BEAECRNN 5
YERRAM, Lam S5903E— 58 ik KB, 5 03 B
PUFA kb B0 AH He , HED (480 A1 IE 15 ) F1 06 %! PU-
FA T HU4LMEPE CSTBL/6) /N RS AL A b B Bt
SAE RO AT B -F Y R B FRRfas, thf
5 &M, w6 A PUFA BE& T8, ANAUMET
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C57BL/6 /B i 450 f, T EL3G I 1 =g 3 7
B PR 2R BT i (Clostridium X1) B #F 1 (En-
terobacteriaceae ) F1 ¥ 14 ( Clostridia spp.) %5 W H¥ [
FEEW D AEE 06 M PUFA BEE NI 03 A PU-
FA, AR i 16 TR BF 25 L, OF 0 F 45 A2 78, In LR
FF TR FOBUBE R 11 45 1 = B3, Xk — 2P b T
JEK e U ) ) G 2 200 R 2 10 R A7 5 14 4 TR
IR F5% , /N BRAE A B RS, A Y
WESE, H & 03 A PUFA % & 7 SO B2 15 n B4
BEZ AR I A0 5 RE B 5 JUAT B =F 3 LU A R AR, i
X — LA R AT 5 I Joe 4518 A 9 1 DRI 522 £
FH I R,

XFF T R B, LY 03 Al 06 % PU-
FA 9 i 38 % I 25 B R 0 i £ g Thpe A
FWER . BRI, #M 7S o3 B PUFA ] FEAIG i
R Y A (1829 S AR G vk IR R e O 0
8 58 i A0 L PR 1 7 A, B B g RN B g 1YY
It , X 9 M W s HoAT AR AR Y R 5k
T, E S 03 B PUFA il (f2 65t A8 05 )
() 1] B BE 2035 SAMP1/Yit /N B [71 g A 3 2 , IF
FEAR F4/80 PH M B A% 41 i/ W5 41 B F SAMP1/Y it
/N BN 66 RS o 3 0 R R, L A A R A R R
(MCP-1) \F14r & 6(IL-6) Fl y T K (IFN-y) 1y
FEIR K- A X 45 21 g S e — IR
i £ 2 AU R 1 W g KU B2 i (1) 2R 45 &5 3
W], w6 B PUFA 7] e 5 15 K Bt P45 I %, T @3
A PUFA W AT B HLAT SR4r 4 I,

WA MR R, 03 K PUFA 98 AN T i iE
EHEARREIRIEFIF LS —aE i, FhX
R F BB AR &, &R o3 & PUFA #
N — R 23 BTN 5 RE VB s 1) AU 041 RA AN i
KT w6 I PUFA £ A X % 8 26 5 57 B VR i) 52
W AETE S, 64 DU R (Arachidonic acid,
ARA) & —Fl L ) 06 A PUFA, &2 RT AR K |
=S EEALA YT mAF s & B, 1K
TE S ARA BIEE SR DSS 5 %89 Wister K
FRLZ5 i 6 1 S RE I, T X IE W /N BT R B
AT

F LRI, BRI Z A5 KW PUFA 948 A
FI O Y T RE SR, a2 A s XU 7y
YEH H R WA WS HRR PUFA 58K TH] B AT

VERIAEAE2E 57 . J&T PUFA X7 18 Bt I ) fig () 52
M A RE— BRI IE, ENTRIREEA LBl BE k45 &
HEAMEH

3 BERRERIE N Lt 15 3¢ B 5 BE Th BE B9 22 fim

T L SCEZE N HEFD Al & SFA $EA Bk
Tz B BN B 3 5 B VR, I e R
H 8 R & AR I KA R AR DR, JUH 2
PUFA X iz 5 165 3¢ ) 8 11 52 i 415 R K BB, il 1
PUFA AR A HAE AR T BE L AFAE 25 5%

SEBR b, AR C AT KBS S R I R
NN bR s i PN N R N TE (S
B —Jg 7 R S RN Ak NARAEE e, B A PR
KA, KA R R . STk, AN D
G AR TR B 56 B T IR 1A B Bk P i
0 B 5 s 1 R [ e i 4 T A Ak g R VR A A
EAEMR LI, AR 06/w3 B PUFA £ A 7]
JnJEl C57BL/6 /N B4 g 7 B0 05, S [R) Le A9 A
06/w3 B PUFA £ A XS T 7 18 0 R 25 74 1 5% i) AN
6], R, 5 e B w6/w3 % PUFA % AGA 18 1 4
1 Ji 3 0 R A A R0 PR R, g R
PEZE I 98 /1N R 5 SRR B iR A R R B, R
06/w3 B PUFA A LLBIR 5:1 B & T35 X,
AU N SR 2 R T B0 Wistar KRRV 3 B RE
PYZERLAARGL , B T P9 G R B 1 100 B et
BEREREEE TS, 2R EHILT 06/w3 # PU-
FA A H BT, o] 6823 ik — Fh 92 30 B iA
JT H PALAE 157 5 W,

5NN, w6 B PUFA EA 12 RIGME, M 03
A PUFA W B AR IEME, Z 00058 & AR
A FEEL N PRI N o3 A PUFA, BV i 4 65 o3 A
PUFA L1 FEE Y far—1 5K w6 546 0 P9 IR %
3 B PUFA, BT S2F w6/w3 % PUFA [ b 5[
K, AT 28 ff FRPOARS 75 10 far—1 /NER (w3 IR T R 25
TR —1 %% 3L PR/IN B ) B 38 5 2% 0 5 2R 1 R A K
SRR R RS TN A I S5 AR I — 2
U T R A 05 sfa—1 /D BRI B A BE AR 06 B
PUFA 25009 AP 8 B 3 K1 F R GE k48 1 R
i B THREHO e AR 50 0 55t & R, B IR w06/m3
Bl PUFA $A LB (4:1) , 30 ok 75 /0 4F CBE
P A PR BOIR 7 I i A L 1T w6/03 Y PUFA
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P A5 2 Al T 2500 T R R ERRL iﬂ%%ﬁ
JEERE TR 1 AUAT B8 1T B AR =F B LA 3 Ty B
SN A

255 TE R ART I8 TP R T T AN () 28 7 Al R e
TG AXT SD K FU% B B 2 BE AN HLAA AR 8T 7k
SERYSEE , IF A BT T RE R 40 BURN L ) R AR
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Influence of Fatty Acid Intake Forms on Intestinal Barrier and Exploration
of Edible Oil Intake Patterns
YE Zhan'?, LIU Yuanfa*
(“School of Food Science and Technology, Jiangnan University, Wuxi 214122, Jiangsu
State Key Laboratory of Food Science and Resources, Wuxi 214122, Jiangsu)
Abstract The diversities of the fatty acid compositions contribute to the differences of the nutritional characteristics of

the different edible oils. Long term unbalanced dietary edible oil or fatty acid consumption have been evidenced to be
correlated with an increased risk of developing chronic metabolic diseases, and the gut mucosal barrier displayed promi-
nent influences during this process. Therefore, in the present review paper, the types of the gut mucosal barrier, as well
as the influences of the dietary oils intake on the gut barrier functions were introduced. Moreover, the research progress
about the influences of dietary oil intake and the fatty acid species (i.e. saturated fatty acids, SFA; monounsaturated fat-
ty acids, MUFA; polyunsaturated fatty acids, PUFA) on the intestinal barrier had been summarized. Considering the im-
portance of the fatty acid intake ratio for maintaining the metabolic balance of the humans, the effects of w6/w3 PUFA
intake ratio on gut barrier functions also had been elucidated. Finally, based on the forms of edible oil consumption by
the Chinese residents and the current research status about the concepts of balanced faity acids intake, several consider-
ations were proposed for adjusting the edible oil intake mode based on optimizing the fatty acid intake ratio. All of the
aims were to provide references for improving gut barrier functions and reducing the risks of chronic metabolic diseases.
The present work could be of some significance for understanding the nutritional characteristics of different fatty acids,
improving the processing and nutritional quality of the edible oils, optimizing fatty acid intake patterns, and assisting in
achieving the strategic targets of ‘Healthy China” from the perspective of improving intestinal barrier functions.
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