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Chronic Inflammation

Inflammation—Related Dietary Patterns and Risk of Nonal-
coholic Fatty Liver Disease. A Prospective Cohort Study

Effects of Omega—-3 Polyunsaturated Fatty Acids on Cog-
nitive Function of Elderly Patients with Mild Cognitive Im-
pairment and its Inflammatory Regulation Mechanism

Inflammation— Related Dietary Patterns and Risk of De-
pressive Symptoms. Results from the TCLSIH Cohort
Study

Association between Anti-Inflammatory Dietary Patterns
and Decreased Grip Strength. A Prospective Cohort Study

Danone Focusing Forum
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Effect of Nutritional Intervention and Resistance Training on Clinical Outcome and Quality

of Life among Elderly Patients with Sarcopenia— A Randomized Controlled Study

RIEAMZ: T K [AREM] RITINEFRBETBINGXZEN AR RAE
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Effects of Exercise and Nutrition on Cognitive Function of Pre-Sarcopenia/Sarcopenia Patients

and Combined Intervention Research
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Effect of Nutrition and Exercise Intervention on Prevention and Treatment of Sarcopenia

in the Elderly—Based upon the Internet Plus Technology
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A Randomized Controlled Study of High Fiber-High Vegetable Protein (HFHP) Diet Pattern
Reduce Body Weight in Obese People of Community
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The Impact of Maternal Lipid Metabolism on Placental Function and Fetal Development
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Regulatory Effect of n—3 Fatty Acids on Chronic Inflammation

B MER
FRAFZRALTEFR

WE, XS5HAEANA, n- A8 Fa 5 B B (n -
3PUFAs) sTAMREEE LA A AN, TS % 54180 %
EW R ARREA *, AL n-3PUFAs i it K AE R B A
AR AVER AT T &, % n-3PUFAs £ AR RTAL =
W6 I W6 R RAEA S ARIE

XKEW: n-3 ERriaf e, XKERT; &
A

Ty

Abstract: Numerous studies have shown that n—3 polyunsat-
urated fatty acids (n—3PUFAs) play a beneficial role in human
health and may be related to the development of a variety of chronic
inflammations. In this paper, the effect of n=3PUFAs in improving
human health through anti-inflammatory effects is elaborated to pro-
vide scientific basis for the application of n—3PUFAs in the preven-
tion and treatment of human health.

Key words:

N-3 polyunsaturated fatty acids; Inflammatory

factors; Chronic inflammation; Human health
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SEUNHMREEHNARSR BRI EFREERNE
HNEERZE, ENBHIERHE (polyunsaturated fatty acids,
PUFAs) TTUIRTIMEKESBRIFATRELR, HE2WSR
=M, BAEZH n-3PUFAs, THEZ+#AFE (Eicos-
apentaenoic acid, EPA) f1—+ —#/NI%f ( Docosahexae-
noic acid, DHA), SUKREFS AFHENEMERA ( Cardi-
BESHE A RERMEMERXY,
PUFAs RN T EEMM D, AR TEEBMFB
( Nonalcoholic fatty liver disease, NAFLD) ., B5 % & kK
EMEMERRAAXEEETENEREA® , n-3PUFAs #KIE
KRN AABERBE RN TR, BRIEF n-3PUFAs
N ERMAERT . sHBkIEHAE( (Atherosclerosis, AS). &

ovascular disease, CVD) .

MmE. ¥RFK. REFEL. EHNEEER"Y, BEILASH
n-3PUFAs I IEA R HABM K ERE R R P ERBHT
RFTONFER,

1 n-3PUFAs EHE RIS K=Y

BE R n—-3PUFAs KR4 b sh 4 v SRR A8 9 M kR
HYMFETE NS~ R, M EPA FDHA Htk, MM
RBEZE AN TRFF B, E758%F, M oa-THKE (Alpha-lino-
lenic acid, ALA) A3, n-3 F1 n—6PUFAs # £ #11k 4B
RIFEEEHRR, XMk PUFAs TN LA E RS A, £E
W EMENEGTES, WA 1 iR, n-6PUFAs lIRHAR
I3HER (linoleic acid, LA), HEWLIEE y-THKER (y-lin-
olenic acid, GLA). £ 4 M % B ( arachidonic acid, AA)
. n-3PUFA MIBARZ ALA, TJ4#{LA EPA. —+ "B H
J%E: (docosapentaenoic acid, DPA) #1 DHA, Delta-5 %
"BF1#g (D5D) %1 Delta—6 X{BF1% (D6D) =&H FADS1
#1 FADS2 £ E 409, £ n-3 § n-6PUFAs R igf i3t [ %
BES , n-6 RIIM AA T =4 —+5IxE (PGE2. PGI2,
TXB2 # LTB4), n-3 RF M EPA 7 =& — +# IR
(PGE3. PGI3. TXB3 #LTB5), kB n-6PUFAs i TXB2
FaazImm/MiBRENNEWSEER, kB n-3PUFAs 8y
TXB3 ML M/ NMREEER, mEMEKREERERS; k8
n-6PUFAs 9 LTB4 2R AR & R, M/hRigEE. &8

BEMAEESBEBBERNEEAMNR, MMER
JEEF o (tumor necrosisfactor o, TNF «) ., A %-6 (in-
terleukin 6, IL-6), i3k @ n—3PUFAs f LTB5 7ZEiX LT E
MERNIE LTB4 /N8 Z, B9, n-3PUFA Riftid 2 ik =
EREFRAERANEMBRS MR, MERRAT. WERPE
F, RE ALA T UE AR LAL EPA f1 DHA, B2 H %
WRIEER, FIAANEDTIBA—EESH EPA 71 DHA £
BY (&), FTRASEERERBILE, REERME
B9 ALA B ERIRAMEE, S ALA 460 EPA 1 DHA 9
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LR B 4% ~8%F 0% ~ 4%, M R ALA B LR %
B, AN 21%F9.2%%  WE 1,

2 n-3PUFAs 5&IEREF

RERNNEAZZOELAERRE (EWMER, RAm.
HEMEE., mM/htk, AERAE). RENE (TNF, IL,
PAF. LTs, PGs. #Mi5>F. BERE. JEBHKE. E08.
FHK. WERGE), AR (BEILRFZHIRAR. £
RARE) WRSIEMNZE (MERRESMRESE RS
REFIFESHIM . BRMINAEREL, MM EMMARTAE), EX
FESREPHARBENSIREE~EN. S5HSIELERN
B F P RIRAKRENE (inflammatory mediators) , ZHAEE
F (cytokine) RAXZEKMNRM—EBR, MERTIZ T
MR R E KDL, B RENE. SE5KE
%, SMFREERFEYAENNESs FEEA RIS K
ERR, BIFEAMABEANE (interleukins, ILs). FiE (inter-
feron, IFN) . FEIRLEF (tumornecrosis factor, TNF) .
EEREE F ( colony-stimulating factor, CSF). #E{LHF
(chemokines) . £ F F (growth factor, GF)™, @K

T, FIMEMEE, TERSEBUHIEEEMHERHNEARD
SETIZRF, FARERNNXERRR-MARFHF
BNER, UMEREE F-o«. THE-y. BHBENZ-6.
m#x A2, B=K. IVMCEHEFREEHRE. CREE
B (C-reactive protein, CRP) ., FIFIREE2EXATF, M
IL-4, IL-10, IL-13 %, #{4AKET-p1 (TGF-B1). BE
BR, MEUEERERNAAF, BE n-3PUFA thES
mERRMEKTE, BFREER, n-3PUFA KRR
RS, —2 n-3PUFA EXTHMEE, RS HEE EPA
1 DHA JEFABRRILL), HMENESES, HFKEHERXA
# % B F NF-kappaB f9%EREM N, M M2 4 M A E
F TNF-alpha, IL-6 1 IL-8 &Rk ; Z2MBIFrA,
n—3PUFAT] NI # 4 M0 458 2 7= £ 1R & e 185 16 A A9 BT 3
BR%& (PGE2) MIB=/% B4 %; =& n-3PUFA Kiff £ A
BHEE, IREEEFEMNLIEY, MABBEATEEER
(Resolvins) F1{F#7&E (Protections), T #3544 20 B A0
EMMEES M= E R MABETF IL-4, IL-10, IL-13
%, REBRERY, AHNELEKE, IRHARIEL,
HEENMRPREEXTR, EHKR. B, 2AHBERGES

s o N N N e N N % 2-14 7 7
FRAENSRARE. NSTNATHFURENE. 588 MAMERPREEENRAER ", HREE1, HRE
-3 PUFAs pathway @-6 PUFAs pathway
Dietary intake of z = S Dietary intake of
ectontialFA ——  a-Linolenic acid Linoleic acid essantial EA
(18:3 w-3) (18:2 w-6)
Delta-6 desaturation
(FADS2)
r
18:4 w-3 183 w6
Elongation
r
20:4 w-3 20:3 w-6
Delta-5 desaturation Eicosanids
(FADS1) LTs group 4
Eicosancids r PGS group 2
LTs group 5 I Eicosapentaenoic acid Arachidonic acid _____ » { Thromboxanes
PGS group 3 (2015 w-3) (20:4 w-6) Lipoxins
Endocannabinoids
Elongation
r
225 w-3 22:4 w-b
Elongation
24:5 w-3 24:4 w6
Delta-6 desaturation
(FADS2) !
24:6 w-3 24:5 w-b
Beta-oxidation
Resobvin D1 .
Resotvin D2 Docosahexaenoic acid "
Kewoprotectin D1 ooy (22:6 w-3) 2506

1 n-3 M n-6PUFAs Ri§ti12



D1 F{RiP = D1 gEiFIRE M R MR MR MARTER, M
BRBEBAE , s, JHIEBZE D1 F{RIPE D1 IFREHD
TNF-« and IL-1B 8974, MRS ERERN,

3 n-3PUFAs &3 i & 4E A3t LSRR
R ER

WRTATIR, —EBMRNAERAREEBMARERX, T
n-3PUFAsE B A EA, HmaT—LEHRTHNAE X RE
EEARER,

3.1 n-3PUFAs it 2 BIfEFRfFIAE(E R

RER, REARKP, FABGAMKESHKRD ZHKI.
2 BFEIRSS (T2DM). SAEIMAE. AS. CVD &5 %, A,
n—-3PUFAs T e %1 T2DM MR £ X B K &FF AS 1 CVD Y
K, —TUErt 8 MEEHL X BAF 5 A meta DR, B
n-3PUFAs# % #| (1t EPA i 2 DHA) £ T2DM &E
CRP KB Z (K™ . Bahreini &' £ meta S 47 R F,
7% n—3PUFAs = 5 & n—-3PUFAs (9 & ¥ F <10 T2DM
BERMBFIEREENKTE, TADFRAMEHEENER,
THiatial <8 AE L&, mTHAtE=>8 Ak, RS
EREBERIKF, FEECE o DI B R TE A F AU AL S B,
B —EMNRAEER, XEEMTIFT n-3PUFAs 1313 &
BEBFRKF K¥EX T2DM BEMH#EA, 5%, n-3PUFAs
BIEASERKEATE, MERAEREFNZEF-B EAFXK
R, #F—PUERDETREIHBELEKTE, MTEEHT AS
ERY, 2019 £, —IR meta A&, n-3PUFAs T Y%
RYERIAT CVD BEMNA M AEMIREY), HEHEFERRY
HEKIER, BhERARKRP, EKPEE. BHIRTH
T2DM #1 AS B2EH, EHAEFEM n-3PUFAs (FX 1g &
EPA 119 8 DHA, T 3 NA) #1787 %A = B,
RBFRERSHIER , Ek>xF n-3PUFAs B3 fi {F
i T2DM RE X RAOT R T EERSEE AR Pt —
BHBENEE,

3.2 n-3PUFAs 3t/ & &R iIAEIER

&I, Ridker 5" f9%5 5 S 5 Bkoo6 A 58 44 I #2 A A9 2
FERRUEIR ML T UEYE, RIUERR TR K AE BT P& CVD XUBS A9 #E
&, n-3PUFAs i AMEZiASER R BT REMRL LR
ME=E. BEEFREMRIMARE, MREIE SRR
MEHE AR R MEINREN 09, EPA REEEEEEEEMMT
®ERY), TEFEA=M B4, AN EEMENE=E B5; B
=iE B4 RKEEER, EAMABMNERMELET, n-3PUFAs

IR RS S BRI R AR RE RS R A M ARE R
B . n-8PUFAs fR5M=A 3 B 1IF A EL o7 U (2 & M 48
FEEF. MY FRREUREZAEESRNE AL
Bf'* . Gobbo & @idUs£E 19 TIRAFITFR, &I n-3PUFAs
£ YFREY) EPA Hl DHA SREEERBIEREHERX, b,
ZEFEET (NFkB) T BRI 2K 4 (FFA4) thZ 3|
K4 n-8PUFAs B, ZEREFR2—FMARIZERE
T, HARHEERGEARE T, XERTE, AAEA
ERNEAEXEZEEEM, Weldon ' %I, EPA #
DHA #RE R Z R P EMMEENSEES TH TNF-, IL-
1o, IL-6 MAERRERERFKIL, BREZEXE TS DNA £
AR, BMRIESE™, &ilkEN n-3PUFAs 8851 #
HRETAEM, B p6b i REFHBRAER, Ml
ZMIERN , MBS 24 4 164 n-3PUFAs 19 G &
BBASZH, HRETINMGZEXREFHELESBEE,
n—3PUFAsT] DURUE E W4 R A BB RERAFR 214 4, #DH1H
TERSMBERR LR, thE Rt p-HIFI R e -2 a9E AN, (2B
HEE1EE5EA1 (TAB1) MO F R 1L R R FF %
SEBACERE 1 (TAKT) ™ e B AUERS 1 FHER, &%
B F15 S\ 2 H >,
3.3 n-3PUFAs XJ3EiBE 5 1%RE Br AT R 1E A

#87¥ n—3PUFAs R MNERZ—2 EMET XERK
f98E S, n—3PUFAs o L UJLF AR E B9 T =X & i 4 i 13 72
¥ PUFAs 5 N\ ik 40 AR A9 RS BEAR o o] 4 F1 R 30 M FF U AR 7
MR, BIEMNMRE AT RREEREMRIPRENE
#1 NAFLD e s e, JHIRE D1 R R BRE B SHIR
HEH-2, IL-1B. IL-6 M1 CC MR FZHh 7 EMAKE
BSIEMNRNFT R RERE, EERERABNFT A
PEEMEE XYY, XRBAMERMAREHER D1 B
$ir, FHIRE D1 AT IR RIFSHAER/ R oIS MBEE, R &
%, B FFERMARREE, FERMARMA M1 BE M2 #3R L
REVTAR, FSAEERI T miRNA 454E, FFBEIEA A MAERS
EFHRILS, BHN—TARELHE T & NAFLD F34E
= El 2R HUE TS 1 (chemokine-like receptor 1,
CMKLR1) TR EHRIEM, CMKLRT £ 2 RAM. &
RAFMME, HEABMEEREPELEE, BEARMKE
NYBERA AN R A L TR D, BREXRE AR R AT 4 A
FAFALAH32Z) FiB CMKLRY, 72 BS B % SR B& /) 5 B9 BT B
F, BPAE CMKLR1 ##%°Y . SorM—IAR KA, AER
% D1 F4LIE o6 S5 M M R 2R MR SRR T R (R AT
AP ER R LR 3 EHE, ki, —IMARFEER

+ A
LA
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ZD1 EERBEREBEXFSHEH=BRE™, RetnE
BERZMD S5 NAFLD/IEERFMERER M FF & ( non-alcoholic
steatohepatitis, NASH) 3%, BMEHEKR. RAEH. 2
B O(EBETRE) THYECSEEERESRINN, X
LiRTHREF R =EMNRERNRENEE, MTiFmiks
FHRBMMNBREEHBA=BAN, HtxT, 2EREMEME.
n-3PUFAs, ¥ EBRMEBEST AN TN FRARD,
KEERIBIAS AR EPA 1 DHA T8/ FFATBE B T . BE
MUBRRELZERIELEE. "ERIEEBBRNERMERE
F, NERDFERMEMEHERAKE, EABMHEERN
AR n-3PUFAs 9 TR BER N TR S K
Mt EUBEIEEYRERE o BUE. B THERNTH
%45 A 1c ( Sterol Reg-Ulatory Element Binding Protein-1c,
JPSREBP-1c) TEM & AEH IR S ARSI £ AU >, th5h,
% E T erythroid—2 % F 2 B5EL 2 n-3PUFAs £14 8
SUFYEIEN, FEEENEENNECRE, FHEBLT
HUER™, IERAITARKRME, E& n-3PUFAs IR &, M
DHA, TTHIHIR &SI T M. RAEMEF L™, kb,
—MIRPRBTAT 533898, 7 n—-3PUFAs 1, DHA 7£ 5 /> NASH
X RAEFT 4L UK PSR & B A @ T EPA S,

4 R

n-3PUFAs AT K45 A A B TR RER XS ™ E
BE (IREBREIRR), XL, n-3PUFAs 1E AR E4M 3
FISRBESERRFORAERE EF, RE n-3PUFAs 3
MAVEATERE T2DM FEMRHNERELE — L ARMR
RiE, BHREEAMAENEKOWRBRTR, £E5EY
SKIRAS ALA B8 Esh a7 mRIRAY EPA #1 DHA, TJRES@id
ZgEMMEFEEEEL . BADE NGRSO NERREEHE
WER, NTieEEH oM E/RE, Rk EA EPA,
DHA. ALA xhME KB {TIAER, EPA, DHA 5 ALA
RE, FEHE—THNHRBE, —EHARKIVERFTMRIPER
7% NAFLD #fER S5 iAE A BB ERIRE W, BEABIIR
BEZESHYLRTR, EABAEANIRETES L HOH

SR,
S35 3L -
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Probiotics and Chronic Inflammation

(Lp662, 10°cfu/d), A= SLBR AT 299v F 7R 4L (Lp299v,
10°cfu/d), #206 R, RIEWEL T ZXHE T 3w, XA T
FE 2 BT, BE GBI, LA R ST H BER
B2 44 ( dextran sulfate sodium, DSS) 44 2w, # M X # 4,
FIH S 4w, BAKRE, BRMEIKR, 16s Wi BB, 4
MR R FIAT R B A TR DR ERE
#

GR 1. AENRF, MMAfEEX, CRP, IL-6,
TNF-o 89k ZE AL, 2. NeuSGe 2T R SR MAF W,
EARREFEN, B8, F5, B5; R % NeuSCe A E
ZERESH ; NeuSGe EAE S5 anti-NeuSGe 34k, CRP, IL-
6 ¥ HEEAE X R, 3. Lp662, Lp299v AR EHRLIK Y, K&
ARSI VG Folf fn 38 5 AR RMAF AR E R B, HXERF AR
WY MCAARMA N ERZES T BCA, AR &L
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it R TR L ERFERMKIKRS, BN
T F8) NeuSGe IR IZ R X EN LA, ZARTAREHE X
JEARY, BEME R AL, FFMEIET IR,

KW BB, BRI E; NeuSGe; HAH

Abstract ;
Objective  Chronic inflammation is a common risk factor of
various chronic diseases and is closely related to dietary status. This
paper discusses the correlation between dietary pattern and inflam-
matory factor concentration in the population, the effect of dietary
intake of Neu5Gc on inflammatory factor concentration, and the
effect of probiotic intervention on chronic inflammation.

Methods 1. A total of 2904 Xiamen residents were randomly
selected by multi-stage random stratified sampling method to con-
duct a dietary survey and detect the levels of inflammatory factors in
blood. Logistic regression was used to analyze the relationship be-
tween dietary patterns and inflammatory factors. 2. Determination of
Neu5Ge in food by liquid chromatography-mass spectrometry; 496
college students were randomly selected to investigate the dietary
situation and calculate the intake of Neu5Ge. The concentrations of
anti-NeuSGc antibody, CRP and IL-6 were detected. Spearman
correlation was used to analyze the relationship between Neu5Ge
and inflammatory factors. 3. Twenty-four male C57BL/6] mice aged
7w were divided into blank control group (BC), model control
group (MC) and lactobacillus plantarum gmnl— 662 intervention
group (Lp662, 10°cfu/d) according to body weight. Lactobacillus
bacillus 299V intervention group (Lp299v, 10°cfu/d), 6 mice in
each group. The experimental group was given the test bacteria in-
tervention for 3W. From the second week of bacterial intervention,
except for the blank control group, the other groups were given
dextran sulfate sodium (DSS) for 2W at the same time, causing
enteritis injury. The experiment lasted for 4 weeks, and combined
with body weight, fecal traits, 16S intestinal microbiota analysis,
colon pathological sections and other indicators to evaluate the
effect of probiotic intervention on the inflammatory state of colitis
mice.

Results 1. Among the respondents, the more inclined they
were to the healthy mode, the lower were the concentrations of

CRP, IL-6 and TNF-a. 2. The food with the highest content of

Neu5Gec is beef, followed by mutton, cheese, milk and yogurt.

The intake of NeuSGc was positively skewed. NeuSGe intake was
positively correlated with anti-Neu5Ge antibody, CRP and IL-6.
3. Lp662 and Lp299v reduced weight loss, diarrthea and hema-
tochezia scores; Reduce the degree of tissue damage; Reduce the
expression of inflammatory factors; The proportion of Verrucobac-
teria in MC group was much higher than that in BC group, and the
proportion of Bacteroidetes in MC group was significantly lower than
that in BC group.

Conclusion The healthy mode is helpful to keep the inflam-
mation in a low state. Excessive intake of Neu5Ge promotes the oc-
currence of chronic inflammation. Probiotics can reduce intestinal
inflammatory injury, adjust the structure of intestinal flora, and
maintain the normal intestinal environment.

Key words: Dietary pattern; chronic inflammation; Neu5Gc;

probiotics
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REBMIFEMREIRS (Low-grade systemic inflam-
mation state, LGSIT), BMEMLME, ELZMEMEKRILER
BRBRAERY , XMAENFS2BARFHREKEH
KHEEAY , 5—RAETRR, BUEAERSE2ERETEE
MREMB IR BEREKENLLE, FRRARRK LTI
BEBRER, BINRL. MEK. KAFIRR, UEREFER,

RERE. B ERIK. 2 BERF. ShEEEL. EES
MEERMFRBE N EENHERFI—E M IRERE,
PUM R PR ER PR B8 1 K A F IR B IG N 2-4 Z A HR1E, &
NN EBUHRERFHE CRNEHA
CRP). B4AE/%=-6 (Interleukin-6, IL-6) . FIEIRIER
F-a (Tumor necrosis factor, TNF-a) %, EMIEERD
REMEXBRIPREZTZER, SAGRRERERIFSEHR
BEERE, TEE—RIIRERFNSHEBMHERERE,
SmRBME. FE. RS, BHSREENEXNERS
#FE?,

BEREEXMEHRALELARNFTERRE, BMHRERS
EBMRAERRHNERER, HRRHE, BERRESSH
M IEMLES, IAAERER (E2BFHAY. 4
M. Bl MIAHS. SEAH G, e, BS. ®iE £
2. &, S1LEER. Rl) 5 CRP. SAA, IL-6, sVCAM-1
RESEMAXY, HAFEReER (ERKR. BX. 88,
%, &8, BERERY) 5 NF-«B. sICAM-1, sVCAM-1,

( C-reaction protein,

=

al
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CRP. IL-2FIL-6 REE RS, BEIARBERERSL
ERFHXE, RIGENEEER, A TRENEEMN
RERT, BRESBIEREARNBREFKIE, Mk
FREEZEBRRESER,

TRBELFENRYRERD, BEBERY, 6%
VREBHERNEBEREEK, SHEEBEHRBEAST,
B BRI A R —F R B 9 —N-R Z B2 | ( N-glycou-
lylneuraminic acid, Neu5Gc), TJRE 5B KAEM K £ X,
BEREREIEMREN, RENESI, HERFES
RERES, MEBHEFHKXA, BSFRKSMER, 0
Bk, MARRK. REMEERE ", EEk, HERLER
WHEER., BEERNIFETIG AN HER, ABTE
(Lactobacillus) . XUFF&E (Bifidobacterium) HF#HEHE R
NRESMBERRAAT MR, ARTEERE
FEE#Hz—, tENARREER ZN—MERE, &7,
HEYILAFE LC27 (Lactobacillus plantarum LC27) RILHE —
E R KR,

AXKRSEITTERNURERFERELSBHLENRX
7, PMESTRESERNZEMEXM; RITER NeusGe
BASEBHERERSHXERE, 2B A NeusGe f5 M 7E +
CRP. IL-6 IX% Anti-Neu5Gc HLiA IR E Z BIRHEXM; AR
EYFLATE GMNL-662, FEZFFLERAT & 299v Xi/)\fR 45 B &
HRIFER, RHERMANESHERENXR, MK
ABRHAENERES, MNTBIREHRERENANE,

7k

1.1 ANBEEASEXSBURENXR

2016 £ 12 A % 2017 £ 10 BRI ZH R EREVL A
JivE, NENT#HE 2904 EERS 5%, XA (MARR
WEEE) #TEAFERAEMERFZE, &N CRP,
TNF-o # IL-6 /K, FIF SAS9.4 #HTZHER TN, R
RESSEFOITERRERKRR, AHF Logistic B IF4T
BeEX 5@ LAERTF CRP, IL-6, TNF-o F9FEXM, &
WK KN «=0.05,
1.2 Neu5Gc BAESEMRENKXR

FARMEEE-FRIEHE A% (Lquid chromatography-
mass spectrometry, LC-MS) MEE R B+ N-& Z B
ZEMREE; MIMRENTERERKAFEE 496 ZEL
24h BREFARER 2AAERE BRI ITE NeusGe &
ANE; BNHIAEZE anti-Neu5Ge $ik. CRP & IL-6 R E,

X P SPSS20.0 # M4, #ITIEAMARLR, MR NeusGe 1§
AE5 anti-Neu5Gc #ifk. CRP. IL-6 & & # 4T Spearman
HEMES, BEKE «=0.05,
1.3 ImAERETF XIS 4R E R =0

XA 7w B M C57BL/6J /MR 24 R, AR EES A
448, A6 R, DR A=EXEA (blank control group,
BC). E#%xt884E (model control group, MC) . 1E¥AITHE
GMNL-662 T34 (Lp662, 10°cfu/d), BRZF 7L BR 4T &
299v TH4H (Lp299v, 10°cfu/d), BERMMEF 1w &, &
RELTIHAETH W, ZHETWE 2 AR, BKzax
RAS, HMARMLS TEHREREM (dextran sulfate so-
dium, DSS) #F4E2w, Bk, £ENYLRFFL 4w,
XRHERE, GEHE, £EMIKR, 16s BEEEI T, &
BREVI R SRR TEERER TN ER L/ NRRERS

E‘ géuﬁo
# R

21 BEINTRERE|RSBUHREMNHEXERR

211 BHIEEAL 1245 A, RRT 4 MERER, &
FRERER (ER6fFEN, BR X, XE). BRE
X (EERR. B, KR, E8R%. 2 k=26&). *
B-BERX (FEAK. B, &R, FX F) NRE-MER
(BEERBIFED) ; MIBEAL1659 A, BT 4 FER
BR, 2ARERRR (B&X. . &R, BX). B-Z-
RREN (EREBWNX. TREH SR, BR. EX). B
B (EERR. BX. KR, &8N, F, ) R
B (BR%E. BR),

2.1.2 AEIT S CRP K¥7 0.52~3.37mg/L Z 8], %A
1.8mg/L; IL-6 /K7 0.43~2.55ng/L Zjd], ¥4 1.3ug/L;
TNF-a 7K 0.21~1.58ng/ml = j8], $9%i4 0.9ng/ml,

2.1.3 % CRP, IL-6, TNF-o BIREEM 4 MESHER
BN NEKRET=F, Fo3WEHR 1. 2. 3,
CRP, IL-6. TNF-a R BN HEETE, BEEXAFRED
HEEZE, FWMEZEARARE (BFEFH. R, Xk,
IR, WA, BRI, POB. BMI, BERE) #HTHF Logis-
tic EH, EBMHIFEWN R, HMEFREENXE, CRP
(P<0.05, OR=0.616, 95% CI. 0.423~0.896). IL-6 ( P<
0.05, OR=0.913, 95% CI=0.841~0.991) . TNF-« ( P<
0.05, OR=0.890, 95% CI/=0.820~0.965) MR EHIK, 7
THIFENRF, BMETFRRERXE, CRP (P<0.05,
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OR=0.908, 95% CI. 0.837~0.985) . IL-6 (P<0.05, OR 0.908, 95% CI/=0.837~0.986) AYIREMIK,
=0.899, 95% C/=0.829~0.976) . TNF-a ( P<0.05, OR=
®1 REETFSEMRERKRN Logistic [JF5 4
1 CRP IL-6 TNF-
B B P OR(95% ClI) B P OR(95% ClI) B P OR(95% ClI)
ERER
1 —-0.058 0.431 0.943(0.816~1.090) 0.143 0.749 1.154(0.478~2.784) 0.016 0.693 1.016(0.937~1.102)
2 —-0.052 0.479 0.949(0.821~1.097) 0.152 0.738 1.164(0.478~2.832) 0.002 0.952 1.002(0.924~1.087)
3 —0.038 0.611 0.962(0.831~1.115)  0.044 0.927 1.045(0.406~2.692)  0.009 0.827 1.009(0.931~1.094)
e RS AR
1 -0.502 0.008 0.605(0.418~0.877) -0.127 0.002 0.881(0.812~0.956) -0.13 0.002 0.878(0.810~0.952)
2 -0.521 0.006 0.594(0.410~0.861) -0.103 0.014 0.902(0.831~0.979) -0.105 0.011  0.900(0.829~0.976)
3 -0.485 0.011 0.616(0.423~0.896) -0.091 0.029 0.913(0.841~0.991) -0.117 0.005 0.890(0.820~0.965)
FTR-BRX
1 -0.054 0.197 0.947(0.874~1.028) -0.066 0.117 0.936(0.863~1.016) -0.035 0.395 0.966(0.890~1.047)
2 -0.066 0.112  0.936(0.863~1.015) -0.058 0.161  0.944(0.869~1.023) -0.028 0.497 0.966(0.890~1.047)
3 -0.069 0.094 0.933(0.860~1.012) -0.073 0.082 0.930(0.857~1.009) -0.036 0.385 0.966(0.890~1.047)
RR-E
1 0.018 0.668 1.018(0.938~1.104) 0.017 0.683 1.017(0.937~1.104)  0.022 0.599 1.022(0.942~1.110)
2 0.025 0.552 1.025(0.945~1.112)  0.005 0.902 1.005(0.927~1.091) 0.017 0.686 1.017(0.937~1.104)
3 0.020 0.627 1.020(0.941~1.106) -0.010 0.811  0.990(0.912~1.075)  0.01 0.816 1.010(0.931~1.095)
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1 CRP IL-6 TNF-o

2 B P OR(95% ClI) B P OR(95% ClI) B P OR(95% ClI)
TREX

1 -0.131 0.458 0.877(0.620~1.241) -0.197 0.544 0.821(0.435~1.550) 0.346 0.572 1.414(0.425~4.702)

2 -0.131 0.460 0.877(0.621~1.241) -0.238 0.476 0.789(0.569~1.410) 0.082 0.887 1.085(0.352~3.346)

3 -0.115 0.521 0.891(0.628~1.266) -0.335 0.337 0.715(0.360~1.419) -0.296 0.541 0.744(0.289~1.918)

A-E-ERERX

1 —-0.065 0.116 0.937(0.863~1.016) -0.025 0.548 0.975(0.899~1.059) 0.018 0.666 1.018(0.938~1.105)

2 —-0.065 0.117 0.937(0.863~1.016) —0.020 0.627 0.980(0.903~1.064) 0.021 0.608 1.021(0.942~1.108)

3 -0.076 0.069 0.927(0.855~1.006) -—0.029 0.492 0.971(0.895~1.054) 0.007 0.858 1.007(0.929~1.093)
RREL

1 -0.097 0.019 0.908(0.836~0.984) —0.086 0.040 0.918(0.846~0.996) -0.117 0.005 0.890(0.820~0.966)

2 -0.103 0.013 0.902(0.831~0.978) -—0.096 0.021 0.908(0.837~0.986) -0.110 0.008 0.896(0.825~0.972)

3 —-0.096 0.021 0.908(0.837~0.985) -0.106 0.011 0.899(0.829~0.976) -—0.096 0.021 0.908(0.837~0.986)
REHER

1 0.046 0.617 1.047(0.875~1.253) -0.129 0.799 0.879(0.326~2.368) 0.044 0.285 1.045(0.964~1.133)

2 0.079 0.544 1.082(0.839~1.396) -0.111 0.829 0.895(0.329~2.435) 0.038 0.364 1.039(0.958~1.126)

3 0.035 0.705 1.036(0.863~1.244) 0.103 0.849 1.109(0.384~3.199) 0.030 0.467 1.030(0.950~1.117)
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Fig.1 HE staining of colon tissue (100x)
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Fig.2 Immunohistochemical staining of IL-1p (200x)
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Fig.3 Immunohistochemical staining of TNF—o (200x)
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Food groups Weights® Faf:tor b
loadings

Positive associations
Soft drinks 0.0016 0.36
Foods with filling 0.0025 0.28
Instant noodle 0.0026 0.25
Poultry 0.0021 0.23
Red meats 0.0013 0.21
Liquor 0.0023 0.18
Animal blood 0.0058 0.17
Fruit/vegetable juice 0.0011 0.16
Tea 0.0002 0.16
Inverse associations
Whole grains -0.0008 -0.38
Nuts —-0.0100 -0.27
Tubers -0.0014 -0.19
Leafy green vegetables —-0.0020 -0.18
Wine —-0.0042 -0.16
Eggs -0.0020 -0.14
Explained variation in food groups, % - 4.73
Explained variation in white blood cell, % - 1.78

a AR AR M TR R A de J — 26 TP A B AY [ ) 2R B, A
AR E WL R RAE W RETE A A TTRR
b LA P R 5 o 1o A2 ek AT R [T 23
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NAFLD ZE X

EEENBEREHEERESBFENEELNEERE
BN ERR. FTENBFREHER—NHFLHAST
(Toshiba Xario SSA-660A, R, HA), BEREHRER
FEMNBREERE, NAMEAARNEN, FEHE
MHEXABREUATHMEAHU LLAOFRESFE RN,
‘TR, MERMFRIEFFRE . NAFLD #E X H 77
EREHREMBERSFEEERE (=210 /B, &=
1405%/F) HMABRER (W2 ERKREREF M
%), BRI HT M B E 65 ERIF (Kappa REH
0.90) "', NAFLD &4 & X 4Bt i5 A8 & RIS ¥ b NAFLD,
WBC it #fnth 3 B i) T fh

rE—RERRE, TEF8HE10 WRESEHFKMER,
M % = 5 47X Sysmex XE-2100 (TOA Ef7 8 T2 5,
wWp/, BA) WE WBC T8, WBC T+ i A48 M j8]
TREH<2.0%, =EMHE (FBG) REMEAF K Cobas
8000 B 1Y (FRIZHIARAS, EESEMW) XA
HEREABEANE MEXRIBEE (TC), HHA=T
(TG). REERECERER (LDL-C) MesZEEELER
F2 (HDL-C) thfEA% KA {(HTNE,

LS E5EEEMITRE, EFKEUEER (WC),
SENERHE 01 EX, AENEEHEI 01 2T, 5%
WERENEXRENFS AR TET, RFENXEK, &
B8 (BMI) MITEAZEARERINEEHNFEH (kg/m?),
BEEREE QSR ERLROER, M5, HESREFMA
(HBE. WA, #l) . A, KB, PARE, BFEERERE
MEREFERAMEREURRERELEERER, £H TM-
2655 i (A&D, RH, HA) ELMETHRME, &K
MARAFEATHRNENFHE, SOEREX AME =
140/90 mmHg St ERIBRENELICHIRANSMEAD,
FERBWEX AN FBG=7.0 mmol/L HAHRRENERK. =
gIMYEE X 4 TC=5.17 mmol/L 5 TG=1.7 mmol/L & LDL-
C=3.37 mmol/L i fRAMEREZAY, EAZERIENERESD
ERRETFESEENES , SARNSERENENRGLE
B RUNEERR, A Zung BIHIERE RN EHEER
Fitow

SEENBERBEELTENPMAE (MO EEE)
MORTERENLERT, MR ETEEMNERELRE
BRI B RIS HT A NAFLD . KipskETA 2 REHE] (2019
F12A8), NEHRE A, UL E AN EHESE, F



F Cox LI MBS E B T fh ik B RAEE BETED 5 NAFLD XS
ZENERXME, ERUXEEE (HRs) #l 95% & {5 X (8]
(Cl) =r, FRERFERERZRRBITM T FLHRER
®, BEARHERX BT, S8 Cox HABAENEREE
FEER . M. BMI, RBERR., KB, HEEE. Bl
. REBRAN, B1ED. SEHAEKEEA, aflik. 8
MfE, ¥RK. BREEE (B CVD, 5lE. SiEME
MIERF) . MBERTIMA A ERE R, FRRERER
BN BTN D AL EL A AL BB D — DN ES T E R TEX
LERBERY L MR

BITELFR (<40 5=40 &, FEHEMANPAEE;
40 2 NAFLD X m R — N Hr =2 ) . #5. BMI
(<245 =24 kg/m?, BEFHEHRAE® ) KN7EF (<285
=23 /\Bt/B, BABAFHMEANDEE ), BOE. 5
EIAE. RFMMABYERH#THE, DURRX LML
HEEMTHFRERER NS S NAFLD Z 8 KB A —3

M, BT 7E Cox Bl FEE IR I — N RATURAE R X L4 F
TEMNRBIIES ZEANZEEA,
BAEAT T —EHBEEST, DIFHBRINNERNRE
M, BE, BIBEIEAZE WC mAZ BM kEE HEMNIEE,
HOR, BANHBR T EREHIE —F N KL NAFLD 5 5%,
FrBESit2 Hr9X B SAS 2 9.4 (SAS Inc., Cary,
N.C., USA) #%7, P<0.05 #iAABZITFEX,

& R

TEPAIE 42 6 (3722 NfF) MBEIGH, HILT 2744 fi
NAFLD fyE & 5", 32 FIE T TCLSIH BAFIRHF S 556
EARE, 712877 B8NS 5E S, 5470 A (42%) =B M,
% BMI, WC B AEx (4 frfalie) 435024 36.5 (30.6,
46.3) %, 230 (21.1, 25.1) cm, 79.0 (72.0, 85.0) cm,
BE. SEMEMBRFEOELBREDFH 13.8%.
33.5%70 2.52%,

*x2 Z5EMNEZEME (n=12877)

Characteristics Total( n=12, 877) Men( n=5470) Women( n=7407)
Age(years) 36.5(30.6,46.3) 37.9(31.0,48.4) 35.6(30.4,44.8)
BMI ( kg/m?) 23.0(21.1,25.1) 24.2(22.4,26.0) 22.1(20.4,24.1)
WC(cm) 79.0(72.0,85.0) 85.0(80.0,90.0) 74.0(69.0,80.0)
TC(mmol/L) 4.55(4.03,5.12) 4.58(4.04,5.14) 4.53(4.02,5.11)
TG(mmol/L) 0.91(0.68,1.26) 1.06(0.79,1.48) 0.82(0.62,1.09)
LDL-C( mmol/L) 2.62(2.16,3.14) 2.72(2.26,3.23) 2.54(2.08,3.05)
HDL-C( mmol/L) 1.44(1.21,1.70) 1.28(1.10,1.50) 1.56(1.34,1.82)
FBG( mmol/L) 4.90(4.60,5.20) 5.00(4.70,5.30) 4.80(4.60,5.10)
SBP (mmHg) 115(105,125) 120(110,130) 110(105,120)
DBP ( mmHg) 70(65,80) 75(70,85) 70(65,75)
WBC count( cells 10°/L) 5.60(4.90,6.49) 5.70(5.00,6.60) 5.50(4.80,6.39)
ALT(U/L) 13.0(10.0,19.0) 17.0(13.0,23.0) 11.0(9.00,15.0)
AST(U/L) 17.0(14.0,20.0) 18.0(15.0,21.0) 16.0(13.0,19.0)
PA( MET-hour/week) 11.6(3.90,23.1) 13.7(5.10,28.5) 9.60(3.30,19.9)

Total energy intake ( kcal/day)

2239.6(1729.5,2861.9)

Depressive symptoms score 37(31,42)
Smoking status( %)
Current smoker 14.7
Ex-smoker 3.82
Non-smoker 81.5
Alcohol drinking status( %)
Everyday 3.25

2433.9(1898.3,3072.0)

2092.2(1638.1,2677.4)

36(31,41) 37(31,42)
33.7 0.86
8.37 0.50
58.0 98.6
6.76 0.67
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Characteristics Total( n=12, 877) Men( n=5470) Women( n=7407)

Sometime 53.2 72.0 39.4

Ex-drinker 9.08 9.55 8.74

Non-drinker 34.5 11.7 51.2
College or above( %) 76.2 75.9 76.4
Employment( %)

Managers 47.8 48.4 47.3

Professionals 16.5 20.7 13.3

Other 35.8 30.9 39.4
Monthly income=10, 000 Yuan( %) 40.0 39.9 40.0
Hypertension( %) 13.8 21.5 8.05
Hyperlipidemia( %) 33.5 37.6 30.4
Diabetes( %) 2.52 3.91 1.49
Family history of disease( %)

CVD 30.4 28.8 31.5

Hypertension 50.6 48.7 52.0

Hyperlipidemia 0.37 0.33 0.41

Diabetes 25.0 22.3 27.0

=3 BT R RERETES T NAFLD Zm M = 8 /Y REAZHNREEBAEZR, EREERERENL; T2
xR, ERAZRNER G, BRXEBRTINSESUE KEFHHRs (95% Cl) EREXEBEITSHNSD LK
SEmar#iAatt, NAFLD 9 HRs (95% Cl) #5804 1.02 &, W1 A1 (S2E), IOME 2 4 1.01 (0.90,
(0.91, 1.14), 1.22 (1.09, 1.35) #11.44 (1.30, 1.60)  1.13), WA A% 3 X 1.15 (1.03, 1.29), WM 4 A
(#HM P<0.0001), ZEFETEHR. M BM 5, XF  1.26 (1.13, 1.41), BHMHH P<0.0001,
FHAXUHNMRBE, AH# P REETHSLFRA. £FH

& 3 TCLSIH BASIHFZ i R R ER 81T 4 5 NAFLD XU 2~ BHIXBE (n=12877)

Quartiles of dietary inflammatory potential score

P for trend®

Quartile 1 Quartile 2 Quartile 3 Quartile 4

Range -1.12,-0.13 -0.13,-0.06 -0.06,0.01 0.01,1.40 -

No. of participants 3220 3219 3218 3220 -

No. of NAFLD 619 607 694 824 -
Model 1 1.00( reference) 1.02(0.91,1.14) 1.22(1.09,1.35) 1.44(1.30,1.60) <0.0001
Model 2 1.00( reference) 1.00(0.89,1.12) 1.15(1.03,1.29) 1.27(1.14,1.42) <0.0001
Model 3 1.00( reference) 1.01(0.90,1.13) 1.15(1.03,1.29) 1.26(1.13,1.41) <0.0001

NAFLD, JEERGPERRIIIF; TCLSIH, RKEAREME ST 58RI

a BRAES AU, (ERNK L (95%EF X))

b i JH Cox [MIABIRIHF #3 P AH,

BERL 1. RIEEE,

R 2. EEXFAEME | MR BM BEAT TR

BERL 3. X RARAR DG . RIERIRAL . BAEKE | R . RN | R0 S SREEEEA . SR SRR . BRI . R (R
FOMUEBR . F MUK mAR AR ) | VAR R AT 28 25 A A 2L

&



BATRE AR ERH. BMI, FA%Ez., sflE. S5ML
fiE. BRR. MAAMAERTRERLERTHS X NAFLD £
BRENEEZEER (R4), BRELEREERTARSR
BEM, ESATHENNEREAEN (fim, SMEFE
RIR) o ZMEBEERERAMNBLEETEESME (n=
1770) FFERT (n=324) ABHAMBRER/N, LI, XH
MBI R, XFMEBXHESERLEZEREM

R (ZEEH P=0.02; %*4),

AT WC A2 BMI B M A4, BRIOIUEE
AR REREEITES S NAFLD L mA S 2 8 777 M IE48
* (REtt. mMaAiZ4 vs MaArg1=1.20; 95% Cl. 1.07,
1.34; EHEMDT P<0.001), EHF, HREE—FHIHTHE
4 NAFLD 5538 fF, ERtEERELREMNARE,

®4 BEXEELEITSS NAFLD K2 BRI XE, REERBRERNIESHT (n=12877)

Quartiles of dietary inflammatory potential score P for P for
Quartile 1 Quartile 2 Quartile 3 Quartile 4 trend® interaction®
Age(years)
=40 1.00( reference) 0.99(0.85,1.17)°¢ 1.10(0.94,1.29) 1.18(1.00,1.38) 0.02 0.92
<40 1.00( reference) 1.19(1.00,1.40) 1.23(1.04,1.45) 1.40(1.20,1.65) <0.0001
Sex
Men 1.00( reference)  1.17(1.02,1.35) 1.25(1.08,1.44) 1.33(1.16,1.54) <0.0001 0.02
Women 1.00( reference) 1.02(0.86,1.21) 1.02(0.85,1.21) 1.20(1.01,1.44) 0.07
BMI ( kg/m?)
=24 1.00( reference) 1.03(0.89,1.18) 1.14(0.99,1.30) 1.23(1.07,1.41) <0.01 0.14
<24 1.00( reference) 1.00(0.83,1.22) 1.21(1.00,1.47) 1.36(1.12,1.64) <0.001
PA( MET-hour/week)
=23 1.00( reference) 1.07(0.87,1.31) 1.21(0.99,1.48) 1.30(1.06,1.60) <0.001 0.65
<23 1.00( reference) 1.01(0.88,1.16) 1.16(1.02,1.33) 1.29(1.12,1.47) <0.0001
Hypertension
Yes 1.00( reference) 0.98(0.77,1.25) 1.16(0.91,1.47) 1.09(0.85,1.40) 0.28 0.29
No 1.00( reference) 1.07(0.94,1.22) 1.17(1.03,1.33) 1.36(1.20,1.54) <0.0001
Hyperlipidemia
Yes 1.00( reference)  0.92(0.78,1.08) 1.09(0.93,1.29) 1.15(0.98,1.36) 0.03 0.18
No 1.00( reference) 1.09(0.93,1.27) 1.19(1.02,1.39) 1.36(1.16,1.59) <0.0001
Diabetes
Yes 1.00( reference)  0.92(0.51,1.69) 1.00(0.55,1.83) 1.31(0.68,2.50) 0.41 0.39
No 1.00(reference)  1.04(0.93,1.17) 1.17(1.04,1.31) 1.28(1.14,1.44) <0.0001
Anti-inflammatory drug use
Yes 1.00( reference) 0.91(0.55,1.50) 1.02(0.62,1.69) 1.21(0.72,2.01) 0.42 0.72
No 1.00( reference)  1.03(0.92,1.16) 1.17(1.04,1.31) 1.28(1.14,1.43) <0.0001
BMI, {AEF5%; MET, fUi2iht; NAFLD, JEFEREHERRIIRG; PA, AE3h,
a JH K B O S K 2H PN Y PP R0 TE Ry SR A e T RS
b FH SR LA B 153
e MBLE (95% EAEIXIE) (A MIME) .
PHREARSE | PERI . MCEAE S, MORRAL RO . ZEERE . . FEWA . BRES), BREREEA . EMLE ., SIRMLAE . BEIRE . B

TRAEL (AR OB GO . R SR AR ) | SABAER TG 2 250l IO
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FEX TS B BB A B R BURTRE MEBA SIS A, A1)
RIBEELREHEITH S, NAFLD A RRBEHES, X
MXBMEFAEEARER. HREFA. PAMKKE
REURMAAMIERER,

BEAFM, X2E—ER WBC THUEA K EIREY
SkEIEKEREITED TR, WBC HEENREEURR
ZEANBRNEIRZ—, HXRHENRARK, EHE
NAFLD f— M 2F HMTUNE S, My FE%M CVD &K
EETeE ks, RN RAEEF, WBC IHTHES
MRS 5% %+ NAFLD 9K BE 0 33%, HE ik, )
WBCIH#HARNZEMERREBRITIFEERTIRGES
NAFLD 85 BE & 09 K B RE .

EEPLREARFEAANE 6. C REEAFMER
REFEARERFEARNTEMETERREHRES
A BINARESPLRETRPHBNE R REHEET
NEHELYANES, Fl, RARYHSERIRBIAE,
MNARBLEEETEZNEEE, BRAEBRMNOARA
HNSNMEABRTAERANKERSDIERIREZRE,
BERXBHEYERSE ZEZEON, XRPILLERY
HERPEBUEAEKEABREEEXEEMNER,

EEIBENE, RAFPEEFESHNREMLN, WILF
%, BEAWMRF, FHANRREYNXIF, TR
FEBMNOMRF, KR ERSNSEEEFTIREETN
REEMAENESE, IEPEFEEEYERAR S HER
MERR—BMN, 5—7HE, XMHTHHNRAZXBOITES—
MEWHLE S RTBREARKE, REESBRHFLBENE
RGN AR 1 W oh, BMZATMHRERE, RES
NAFLD 2IFtE%, BEAERTBANERXRRG, XMIEHE
KMRIBR T,

B FRERLEHE TS5 NAFLD RN = 8% R
M RER S5 5%H TCLSIH IR P HENELE RE— M,
EZRRENEAZR R, FK114EA RRR #1 WBC iH#UE A 18
NEE, SE—MUSHE, AL, YREBRAENKS
BYBANENFENRXERLRER, XMERERS NAFLD
MERRERAX (B AL 4vs T RI% 1=1.52;
95%EEX 8, 1.28, 1.81; #HEM N P<0.0001)", —
MEBHNURMEARNESESNERR, AHTERERS
BREMNLERX (ERASMTIRR. 40, SRS
BHaY) 7 B5 NAFLD RIEARS, MiEEEERERM

PEESER (BAKRKEBAKR, BE. 2489, 6F#H
Bim) SREHOXERNEEXES NAFLD ER#EXS, &
i, —mENERRERE, ebbEEe (£f—FP=ES
ZEENEA. ZBNEHE, FEAESERILNAE) AR5
RIRMAERR, METNEZRDFREHHRES, X
ABMNNERE T HBRIER,
WFXMBEA—FMIRNEERS, BEESREBENE
BEATRESHEFAREERSE, NI E£RERXABEA
F, fltn, —MHNMRRBESERERS THRES
SBRERSEEL, FAZIRSTEEZSEBHRIEERX
MREMS T, B—FTENRER, RABSERAMNK
TRREREY, BT HHBEARERE, MNRSIXTIE
MRS TR, #HmE NAFLD &R BRRIEN, b, BAE
BEeERTESHARENBMEERR, WRRE, BRMEHER
SERIEMAE, MIBMAES NAFLD %1%,
TEMNAM, XRE—NEEHRBAE T BRRER
BB 5 NAFLD WX Z EMX R, XTMRMNLBBHE
HAfEMEit, AEAEMRIFARTRENREXER, LI,
BAVERSBRES AT ASTRE T HRERNBREM,
REWY, XMARBEE—LHBRME, Bk, REE
ZFEA FFQ TR SBAENTE, AT EABRNER
Z, FEERTRERAHERENT, i, REBEEL
AEEBERY 35 HRMUA T 15 ATER S XEBETS, R
m, REBRRTFSTURRIBUEBERORERAEN, BX
AR THRERZRER, BERENEBENTIES,
WBC it#i#ts, £, EAWRF, RE WBC IHH—IiHE
R AR M RE MRS, B WBC T EE A —FMRE I
BrzERORERSY, BEUERIRM T KEN—I
el Bk, kRREFHMEEREY (FlM, AHEEN
%-6, C REEANMBHREEF) FARKEELSEEN,
F=, NAFLD EBEEBEBFHIZHN, XFLAI21LH
NAFLD W& fETT %, A, EAMEABENARS, EHE
T EBRBFEER (£i0f) SENRERMEBER TR
B, Wb, BEEZHPEERHEHARBRURE, £
m, REFETXENREXAEER, BNEEFATERZARSR
A&, &5, BTERNOHARF, SMBEB2FEREA,
Alts—EREMFZMAARERS TFHEMABENLEN,

& it

X — KR T ELFEABAIITFR S, BAMNEIAM
WBC T 8 A RIEFRIC IR ME X BE R S5 NAFLD &% X
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BREEHERX, ARRERETEMALRYEBENE DT UM
B NAFLD & &, thoh, BIMNEAA#—FBTTERS
NAFLD #8X 89 £ A AL H 2 B M RAE
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Abstract: Objective To evaluate the effect of omega—3 pol-
yunsaturated fatty acids on cognitive function of elderly patients
with mild cognitive impairment and explore its potential mechanism
by measuring the level of plasma inflammatory factors. Methods

Using the method of random stratified sampling, the elderly aged
60 and above in four communities of Pingdingshan City were
screened for mild cognitive impairment and the influencing factors
were investigated by questionnaire. The 86 elderly with MCI found
in the screening were randomly divided into the intervention group
and the placebo group according to their cognitive level. The pa-
tients in the intervention group were given 4 capsules of intervention
preparation ( containing 1040 mg of omega—3 PUFAs) daily, and
the placebo group was given the same dose of olive oil. The inter-
vention period was 6 months. Basic cognitive aptitude tests software
was used to evaluate cognitive function. Inflammatory factors in he-
matological indexes (interleukin—6, interleukin—10, tumor nec-
rosis factor—a). The content was determined by radioimmunoassay.
Results

After 6 months of omega—3 PUFAs treatment, the per-

ceived speed, rotation efficiency, working memory span and total
score of the elderly in the intervention group were significantly
higher than those in the control group (P<0.01). The level of IL-6
and TNF-a in plasma was significantly lower than control group ( P

<0.05). Conclusions Omega—3 PUFAs can improve the cogni-

L I5 BB L 4 CNS-DSM - 2013 -029; K HE T R FH 2 it 5 1 1 B R A 95 31 Tl 3 A 00 5

lgjnutr@ zzu.edu.con

D



tive function of elderly patients with MCI. The improvement of cog-
nition may be related to the reduction of IL-6 and TNF-a The lev-
el of secretion is related to the reduction of inflammation.

Key words: Mild Cognitive Impairment; omega—3 polyun-

saturated fatty acids; Inflammation

BREINAER (MCl) 2 EEFILIZIINANERE,
MANBEEFEERNERBEZ W, NTEEZUHAMRZ
B EIAFINEE R B AVRES . MCI EX B M IAAMITIEE RS 1
FHMER, MCl B2EHINAZMRRXBEER (Alzheimer’s
disease, AD) FHERTHKRELFNS AR, MCI &
EH, BFANE 8%~26%NEFAREHERATR, HAXRE
AFEROBRZINNTEEFEZEAN 10 5%, MCI EL K
AEZEFRAENE R TN EZNER,

Omega-3 Z R1BFIBEAER (omega—3 polyunsaturated
fatty acids, omega-3 PUFAs) 2— XL RNBFMASAHE, =
EH a-T B (a-linolenic acid, ALA). =+ fi 1% &
( eicosapentaenoic acid, EPA) =+ Z#x N /&ER ( doco-
sahexenoic acid, DHA) X —+ "%k f /& (docosapen-
taenoic acid, DPA), omega—3 PUFAs &E=E R D FEE A
B, LFEBBENRYPIER, BEHFEFENEEE
HIFrEQEREE, omega-3 PUFAs, JiE DHA # EPA,
ERAEBERNEEN DY, R RARMEPNEEEN MR
FAf&'®' , DHA. EPA £ 511 RARAF AL F1 & Fis 233 A9
ZRidR, MEHAFENNDIETEEZNEZWY, LI,
DHA fl EPA R T EABE XN R AEMR, S5H XK
R, SEEEXR, omega—-3 PUFAs XIAZITHAE RIS 2
TRXE, AMRIEHENEINMINGE TS omega-3
PUFAs IR ERE X,

RESKMLBRBUIEX, TEHBEARMEREGESH
FRANAL AR AT @ B A S RN IR IEAENEE, R4&S
BBMRENKLE, RERNSBMBRBEHR LR FKE
B, 2—MAMNERERGAMRN, KHEFHIKHR
BERSBHELTH, SHERTHEERNEME R, EHR
NH, RESETEER AD FMCI (B ERENE, Rg
MEAR BE A0E IR BR AN °T 8 S BB R BTIRZS, 40 MCIT'™ , ome-
ga—-3 PUFAs #IA ATATR X EHEEF, EEMAER,
WRIE B3 omega—3 PUFAs @14 35 % 77 0B > 72 4 U R 1R
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E (HEREB),

MAIRE, EEREMREHHIL A MCI; Fit 60 K I
E, 85 5RUT; BEZR, L2BAEEARE; BREFNAN.
. EReEN, TURAINDENNNL; To. .8
MEMRGEFmERRURBHER, BRRART,

HERiE, BS. AWEASREE; TAXENHE
RITHER. BHERIEHER; T 30 RNFEHATE
. BERUEHNSCEHRFINRE M EZRNEEXNR SR
WA, NEEEB,, M. #4EEB,. H#EFZE. RE.
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N=~53, ZERFIRIHE, HFASEITEIN20%, AL, AKX
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W, ERATENERNEI TR RIS A TMA
R R,

FHAT =X R A omega-3 PUFAs SHIHKRE, &
BRX, XMk, %S 100 mg DHA+160 mgEPA, F
2A4H omega-3 PUFAs &£ 1040 mg (400 mgDHA+
640 mgEPA) , R FILA AR A MM AR HE, T E AR 0 HA
B, HANE. RAFNENFZNSFREA—,

1.3 ANFIThEEFEM

NI MR AR ENZEROCET RS 0
BCAT #4317, BCAT HAFH EIF-LIM MW, o X405 %
B, DERE, EERE, THECZMEIZEAIENAE
AN TN, HPMRERERA “BF (HRE)
O OORF (RIE) BB RBGEME; OEREX
B OObE” IREETIE; EENEXE CXFiEE" Rk
HATWTE; THERIZRAE “CEBEREIZ” RERH#FTNITE;
BIZHIARA “WFEAH/A” I “TRXEFEBFIN kLR
EMIE, ERITEFE. BCAT HENXERAITEN AR
E Ak Excel URERTF, 16 43 TR A9 9 $0% BB 4K 14 F F i
FHARFR AN BRERSOHFBRERAIEDIE 2P =

N= [ 1

(#r PR HE DI X FIRFE LR TESY ) /2+0 BT D +1ER
FIRFIFS+OEZRBIZES+ (NEEABIAFEI+EEBX
EFFIANES) /2,
1.4 MR RMEREFKEUNE

DHNFTFRTNELE THAAIRENRIN RS EEHK
fm5mL, HEMFFHRA, RARHRESFTENE IL-10,
IL-6 1 TNF-o &8, XFIERIt Tt AU AR FRE,
1.5 HERAEIMSGIT ST

K F SAS 9.1 it #HTRIT N, EEARX AWM
RS, BEHBESIREZERT; ITHEARMAEDERT;
HHEARKB RS, BEZRELM Logistic AN XK E
FAMClI BFREREMT ., ERENHEXEE, BRMES
SHEREFEFNABREEETIEOEERIBIRE,; A
ZXFHEREDPTHARALLRIBESERLE, mEEMNHE
XX HABBBEDYT, P<0.05 AEZEZITFEX,

2. &8

2.1 MRMRHEEFER

BT FEMLT 820 B X EZFAMIT MCI FFE, £
B 95 fLEFANFFE MCI 92, SRBARKRAMASH
B, 9 ARARREMOSRE. mHRAE&H. ELSM
ARRAEEREHHER, FEMARKETR 86 A (TWEA
44 N, REFIH42 N), KL HEI6 MEMNTM, 64 BEE
ARZTHACKREY N BIRE (THH32 A, ZRFA 32
AN, BRERIE,
22 ARIMNKMERFR

SERACRFEANL T BRI 3G A MCI ZEE AL 64 B, T4
R 7, REFAR B, TMAZEANFHER 71.78+5.66
%, HhBH22 A, &H10A; XEOA, NEZHITA,
mE N EEHE 21 A, TREFIAEEANFYER 69.84x
6.89%, HEEM19 A, 183N, XF1 A, NEZXFHS
A, FEHUEZHEFE23 A, REFESFTRAER. F
. XHBRE. BEBR. HXBEREFLFITZSHT, =57
THITEREX (P>0.05), BEFTTLLM, k1,
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MCIf s
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HifgEn=17 -
2FE R BHEYE (n=2) ;
fiE S s (n=5) ;
Y 0F HEER (n=3) ;
FEAMCIfB 2 BEANFL (n=7) .
n=820
L 4
FEMCIEHRA HEBx n=9;
n=95 ABELERE (n=1) ;
30KAFEMIT &M (n=2) ;
BEHERES (n=6) .
L 4
Z 5T RIRE
n=86
I
¥ 4
omega-3 PUFAs& FIE 5 A i & R Y e B
n=44 n=42
B n=12; B n=10.
Bi5E1ERE (n=5) ; B ER (n=3) ;
MK (n=2) ; 1BLERRES (n=4) ;
1EBARZS (n=4) . 5B (n=2) .
F 48 52 AL R FR i 38 %2 R FILA 52 A REHL AT IR IR 1A
n=32 n=32
E1 RENROBEMAE T
F1 HAREFERER
TE REFIHE(n=32) T4l (n=32) v/ x? P
FiR (%) 69.84+6.89 71.78+5.66 1.230 0.223
e 0.611 0.434
5 19 22
x 13 10
XEE 1.565 0.58
INEE 9 11
N 23 21
BEBR 0.267 0.606
JhE 3 1
HERE 29 31
HRIER 0.129 0.719
B 28 27
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F2 THAIMAFARMNSIAFBENRILLE (XS)

REFIE (n=42) FHAH(n=44) t P

MMSE 184} 25.62+1.68 25.11+1.66 -1.403 0.164
BCAT B4

MR E 4.00+2.98 4.32+3.15 0.480 0.632

DB 7.95+4.64 8.00+3.21 0.044 0.965

TR E 5.52+3.64 4.70+2.13 -1.281 0.203

BRSIVAN: 7.38+4.85 7.29+4.48 -0.094 0.926

EIZEIA 7.71£3.69 7.02+4.97 -0.730 0.468

B 32.24+14.62 31.23+14.87 0.318 0.752

2.4 omega-3 PUFAs 3t MCI &£ AE A IhEE
HIR
FmeNAE, ®WHBCAT Wik A oi9F RS, ML
BAE, THRAARNKIANNMENHERREARE (P<
0.0001) , THAZFALEMBERE, FEFEHE, TIREIZ
E. CZBATERTMAESEMN (P<0.05), 5REH
AR, TRAEMRERE., REXEMIECIZ EAE

HEFEHNEE, ERFFITFEN (P<0.05),
2.5 omega-3 PUFAs Xt MCI &£ A I 3 &4 FEF
K FR R0
TR R RFAMTRAL E Z R TEFITZEX (P>
0.05), FHE, FRMELZAME IL-6 F1 TNF-o 554K T
EFFHET (P<0.05), IL-10 SFMBTLLBREF S HIESE,
EBEXFIHTFEX (P>0.05), ¥k 4,

&3 TFTWAEIEAA MCI 2% A BCAT XTS5 b8 (X+S)

T FHE TE P
TR
FiA(n=32) 3.94+2.81 8.76+4.212 4.82+0.61
<0.0001°
REFIH (n=32) 6.25+3.91 7.31+4.73 1.06+0.57
INERE
T (n=32) 8.07+4.85 9.85+4.26 2.79+0.91
0.06
RRFIH (n=32) 10.37+4.93 10.89+5.47 0.44+0.73
g g
FiA(n=32) 4.25+2.14 7.38+3.232 3.27+0.47
<0.0001°
REFIH(n=32) 6.75+3.83 6.75+2.77 0+0.65
TR2IZTE
T (n=32) 4.73+1.99 9.15+3.872 4.42+0.58
0.0027°
ZREIFI4E (n=32) 5.88+4.09 7.69+5.082 1.81+0.52
iLIZH/IA
FiA(n=32) 6.94+4.81 9.73+3.00% 2.79+0.85
0.35
REFIHE(n=32) 8.53+2.88 10.41+3.422 1.88+0.46
FiA(n=32) 27.30+12.09 45.39+12.032 18.09+1.46
<0.0001°
REFIHE(n=32) 36.91+13.94 42.09+15.182 5.19+1.37
a STHRTIRA BEES, P<0.05; b G4 ILEH BEXES, P<0.05,
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Fz4 THEIEHAMCl ZE ANMRRERFKERLE (X£S)
RRIFIA (n=31) FHA(n=31)

FHaET FHiE P FHAT FHE P
IL-6,pg/ml 112.13+25.37 104.99+33.53 0.359 122.08+34.48 92.00+36.99 0.006 *
IL=10,ng/ml 143.82+44.24 147.80+40.78 0.704 121.31+39.76 134.98+27.14 0.075
TNF—o, fmol/ml 15.52+7.62 12.10+3.91 0.077 14.39+7.58 10.97+3.76 0.042*

« 5P EA BEES, P<0.05,

3. it

BEHFAONER L, ARRBREFELI, ENA
ZEANBMEMOAIEE, MCI AN D ZHR G916 K51 HIR

T, TBRRAAFE-ATEFILDINME (CIZED. 58
TIRE. MR=[EIEE. TR/ MOTUESE) NRE. K3ITFE

ERESIEAINANIIEERIE, MCl BFIANMNETHEREES
AFEE, BRAFFRANPEL WM EFENNEE,
FREBZEINMER. MHRERAKED AR A
PAEEA, £t K2R, BEIIAAL omega—3 PUFAs T &
SHEHIAMINEE TR (40 MCl) ZEANFBENRRT W,
Meta STt R E 7=, omega—3 PUFAs X {& &% £ A AIA
ML, BN FREMAROINANREREGRIPER,
ZHAOANNBFTERAAENFRERZ. FENNRNEET
@'Y, EAWRT, MClEEAEZ omega—3 PUFAs & 7
REFTHMANARE, MRERESSRTMAEERS, BB
BETHRYA, RrEFIRNNREEEFBEFRNE, 5
meta D TER—B, TIECIZHE 75 T FFT 2 (8 44 Ak 1
ZMEMARXEX", THELIZTREE MCl iZERZ
—o KARMEER, B 6NAMNTHM, MAMRIKRITE
BIZrESSHERS, STMMELEEEEZR, HEA
TRSHHERAGREERX, TMAZFALELZ E
BHiReEKEBES T RA, 2~ omega—3 PUFAs XF
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Table 1 Food groups for the dietary inflammatory potential score

Food groups Weights® Factor loadings®

Positive associations
Soft drinks 0.0022 0.36
Poultry 0.0035 0.29
Red meats 0.0025 0.28
Foods with filling 0.0030 0.25
Processed meats 0.0131 0.25
Fruit juice and vegetable juice 0.0016 0.21
Tea 0.0003 0.20
Liquor 0.0019 0.17

Inverse associations
Whole grains -0.0012 -0.40
Tubers —-0.0024 -0.22
Leafy green vegetables —-0.0048 -0.21
Nuts -0.0091 -0.19
Coffee —-0.0010 -0.02
Explained variation in food groups, % = 4.76
Explained variation in white blood cell, % = 3.40

a Weights are regression coefficients derived from the final step of the stepwise linear regression models. Each weight represents the contribution of the food

groups to the dietary inflammatory potential score.

b Derived by reduced rank regression with white blood cell count as response variable.
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Table 2 Baseline characteristics of participants in the TCLSIH Cohort Study (n=7,118)?

Characteristics

All

Men (56.9%)

Women (43.1%)

No. of participants

Age (years)

BMI (kg/m2)

WC (cm)

TC (mmol/L)

TG (mmol/L)

LDL-C ( mmol/L)

HDL-C (mmol/L)

FBG (mmol/L)

SBP (mmHg)

DBP (mmHg)

PA ( MET xhour/week)

Total energy intake (kcal/day)

WBC count (cells 10°/L)

Smoking status (%)
Current smoker
Ex-smoker
Non-smoker

Drinking status (%)
Everyday
Sometime
Non-drinker
Ex-drinker

Married (%)

Living alone (%)

Education level ( college or higher,%)

Occupation (%)
Managers
Professionals
Other

Visiting friends ( %)

Household income ( =10, 000 Yuan, %)

Individual history of disease (%)
Hypertension
Hyperlipidemia
Diabetes

Family history of disease (%)
CVvD
Hypertension
Hyperlipidemia

Diabetes

7,118
37.2 (31.5,45.6)
241 (21.7,26.8)
82.0 (73.0,90.0)
4.64 (4.10,5.24)
1.07 (0.75,1.62)
2.70 (2.21,3.23)
1.32 (1.10,1.60)
5.00 (4.70,5.30)
120 (110,130)
75.0 (70.0,85.0)
11.6 (4.60,24.0)

2288.0 (1802.9,2896.7)

5.70 (4.84,6.68)

17.9
5.22
76.9

3.11
61.2
9.01
26.7
85.2
7.44
80.8

51.7
18.5
290.8
55.6
46.7

21.4
43.2
4.83

33.8
55.8
0.49
29.6

4,050
38.2 (32.2,46.8)
25.5 (23.3,27.8)
88.0 (81.0,94.0)
4.70 (4.15,5.30)
1.31 (0.92,1.95)
2.80 (2.31,3.33)
1.19 (1.02,1.41)
5.10 (4.80,5.40)
125 (115,135)
80.0 (70.0,85.0)
13.3 (5.50,27.6)

2419.8 (1922.7,3029.3)

5.89 (5.01,6.82)

31.0
8.82
60.2

5.11
76.6
8.63
9.68
85.9
8.32
81.5

51.7
22.0
26.3
50.6
46.6

29.9
51.0
6.64

33.2
55.4
0.46
28.2

3,068
35.9 (31.0,44.3)
222 (20.4,24.6)
73.0 (68.0,80.0)
4.55 (4.04,5.15)
0.84 (0.63,1.19)
2.55 (2.10,3.05)
1.53 (1.30,1.81)
4.90 (4.60,5.10)
115 (105,125)
70.0 (65.0,80.0)
10.4 (3.90,20.5)

2114.2 (1668.7,2660.8)

5.46 (4.60,6.40)

0.73
0.53
98.7

0.53
41.2
9.50
48.8
84.4
6.27
79.9

51.7
13.9
34.4
62.2
46.8

10.1
33.0
2.44

34.5
56.2
0.53
31.5

a Continuous variables are expressed as medians (P25, P75) and categorical variables are expressed as percentages. BMI, body mass index; CVD, cardio-
vascular disease; DBP, diastolic blood pressure; FBG, fasting blood glucose; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipo-
protein cholesterol; MET, metabolic equivalent; PA, physical activity; SBP, systolic blood pressure; TC, total cholesterol; TG, triglycerides; WBC,

white blood cell; WC, waist circumference.
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Table 3 Association between dietary inflammatory potential score and risk of depressive
symptom in the TCLSIH Cohort Study (n=7, 118)

Quartiles of dietary pattern scores

P for trend?®

Quartile 1 Quartile 2 Quartile 3 Quartile 4
Range -0.67,-0.13 -0.13,-0.03 -0.03,0.07 0.07,1.37
No. of depressive symptom 224 225 253 288
Person years 4,462 4, 361 4,316 4, 326
Incidence per 1000 person years 50.20 51.59 58.62 66.57

Model 1
Model 2

Model 3

1.00 (reference)
1.00 (reference)

1.00 (reference)

1.03 (0.86,1.24)
1.06 (0.88,1.27)

1.05 (0.87,1.27)

1.18 (0.98,1.41)
1.23 (1.02,1.47)

1.20 (1.00,1.44)

1.34 (1.12,1.59)
1.40 (1.17,1.67)

1.31 (1.09,1.57)

<0.001
<0.0001

<0.001

a Obtained by using multivariable Cox regression model.

b Hazard ratios (95% confidence interval ) (all such values).

Model 1; unadjusted.

Model 2 was adjusted for age ( continuous: years), sex (men or women) , and body mass index (continuous: kg/m?).

Model 3 was additionally adjusted for smoking status ( current, former, or never), alcohol drinking status (everyday drinker, sometime drinker, ex-drink-
er, or non-drinker) , married (yes or no), education level (college graduate or not), occupation ( managers, professionals, or other), visiting friends
(yes orno) , living alone (yes or no), household income ( < or >10, 000 Yuan) , physical activity ( continuous; MET-hour/week) , family history of dis-

ease (including cardiovascular disease, hypertension, hyperlipidemia, and diabetes [ each yes or no] ), hypertension (yes or no), hyperlipidemia ( yes

or no), diabetes (yes or no), total energy intake (continuous: kcal/day).

Table 4 Association between dietary inflammatory potential score and risk of depression

symptom stratified by major covariates (n=7, 118)

Wholegrain consumption

Q1

Q2

Q3

Q4

P for trend?®

P for
interaction®

Age (years)
=40 (n=2, 954)
<40 (n=4,164)
Sex
men (n=4, 050)
women (n=3, 068)
BMI (kg/m?)
=24.0 (n=3,699)
<24.0 (n=3,419)
PA ( METxhour/week)
=23.0 (n=2,071)
<23.0 (n=5, 047)
Hypertension
Yes (n=1, 522)

No (n=5, 596)

1.00 (reference)

1.00 (reference)

1.00 (reference)

1.00 ( reference)

1.00 ( reference)

1.00 ( reference)

1.00 (reference)

1.00 (reference)

1.00 ( reference)

1.00 ( reference)

Sugar rich dietary pattern

1.12 (0.86,1.45)°

1.03 (0.78,1.35)

1.26 (0.98,1.62)
0.81 (0.60,1.08)

1.21 (0.93,1.57)
0.91 (0.69,1.18)

1.16 (0.83,1.63)

1.01 (0.80,1.26)

0.98 (0.65,1.46)

1.06 (0.86,1.31)

1.19 (0.91,1.56)

1.24 (0.96,1.6)

1.22 (0.95,1.57)
1.15 (0.88,1.51)

1.33 (1.03,1.72)
1.07 (0.82,1.39)

0.94 (0.65,1.34)

1.29 (1.04,1.60)

1.13 (0.76,1.68)
1.22 (0.99,1.50)

1.15 (0.87,1.52)

1.45 (1.13,1.87)

1.31 (1.02,1.68)
1.33 (1.02,1.73)

1.30 (1.00,1.69)
1.30 (1.01,1.68)

1.33 (0.93,1.90)

1.31 (1.06,1.62)

1.14 (0.77,1.69)

1.35 (1.10,1.66)

0.25

<0.001

0.07
<0.01

0.04

0.02

0.27

<0.01

0.41

<0.01

0.25

0.40

0.95

0.64

0.38
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Wholegrain consumption P for
P for trend?® . "
Q1 Q2 Q3 Q4 interaction
Diabetes
Yes (n=344) 1.00 (reference) 1.77 (0.71,4.41) 1.38 (0.52,3.70) 1.36 (0.52,3.55) 0.64
No (n=6, 774) 1.00 (reference) 1.03 (0.85,1.24) 1.19 (0.99,1.44) 1.31 (1.09,1.58) <0.01 07
Hyperlipidemia
Yes (n=3, 075) 1.00 (reference) 1.13 (0.85,1.52) 1.18 (0.88,1.57) 1.26 (0.95,1.67) 0.12
No (n=4, 043) 1.00 (reference) 0.99 (0.77,1.26) 1.22 (0.97,1.55) 1.38 (1.09,1.74) <0.01 o1

Abbreviations; BMI, body mass index; MET, metabolic equivalent; PA, physical activity.

a Obtained by assigning the median value within each quartile group as a continuous variable.

b P for interaction was calculated using likelihood ratio test.

¢ Hazard ratios (95% confidence interval) (all such values).

Obtained by using multivariable Cox regression model. Adjusted for age ( continuous: years), sex (men or women), body mass index ( continuous; kg/
m?) , smoking status (current, former, or never), alcohol drinking status (everyday drinker, sometime drinker, ex-drinker, or non—drinker) , married

es or no) , education level (college graduate or not) , occupation ( managers, professionals, or other), visiting friends (yes or no) , living alone (yes or
y s 2¢ g s P gers, p s s g y s g y

no) , household income ( < or >10, 000 Yuan), physical activity ( continuous: MET-hour/week ), family history of disease (including cardiovascular dis-

ease, hypertension, hyperlipidemia, and diabetes [ each yes orno] ), hypertension (yes or no), hyperlipidemia (yes or no), diabetes (yes orno), to-

tal energy intake (continuous: kcal/day).
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Association between Anti-Inflammatory Dietary Patterns and Decreased Grip Strength. A Prospective
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ERRINTRF, FMN2HT 2018 F£5 B E 2019 F 12
B® TCLSIH tREIEE, FHTTELH 1 FHHEH, 7
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USA) #17, lTBRRBIIANERE, P<0.05 WEXARE

GOTFEEX,
+
& R

M20134E 5 5% 2019 £ 12 A, #2,840858 5% (B
M, 60.2%) WHANKWE, R2IEHTHRSEENEL
Wi, BHMERPALE (F£25. 75 MEDIE) 4 45.0
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B WC (E*) {5 90.0 (83.0, 95.0), BEMSME.
BB MAE F#E PR A B & BIRE K 36.9%. 56.7% 7 10.2%,
BAO., BUHMLHNELEN P (%25, 75 BH1)
51K 431 (38.9, 47.4) AFFFI26.0 (23.1, 29.0) AfF,

F2 REABEURESBEAIARNSESENEZRSE (n=2,840)"

HF1E BAR B (60.2%) %M (39.8%)

B5% n 2,840 1,711 1,129
R (£F) 44.6(38.2,51.6) 45.0(38.9,52.0) 44.1(37.2,51.2)
BMI(kg/m?) 24.8(22.4,27.1) 25.8(23.8,27.9) 22.9(21.0,25.2)
WC(cm) 84.0(76.0,92.0) 90.0(83.0,95.0) 76.0(70,82.0)
TC(mmol/L) 4.82(4.24,5.42) 4.86(4.27,5.45) 4.76(4.16,5.38)
TG(mmol/L) 1.20(0.83,1.76) 1.42(1.01,2.03) 0.94(0.70,1.34)
LDL-C(mmol/L) 2.83(2.32,3.39) 2.89(2.40,3.43) 2.72(2.19,3.26)
HDL-C(mmol/L) 1.30(1.10,1.58) 1.20(1.02,1.40) 1.52(1.29,1.81)
SBP( mmHg) 120.0(110.0,130.0) 125.0(115.0,135.0) 115.0(105.0,125.0)
DBP( mmHg) 75.0(70.0,85.0) 80.0(75.0,90.0) 70.0(65.0,80.0)
FBG( mmol/L) 5.10(4.80,5.40) 5.20(4.80,5.60) 4.90(4.70,5.30)
Hs-CRP 0.74(0.40,1.41) 0.85(0.49,1.58) 0.60(0.33,1.20)
WBC ( cells 10°/L) 5.59(4.76,6.50) 5.80(5.00,6.75) 5.20(4.40,6.08)
PA( METxhour/week) 11.6(4.40,24.7) 13.3(4.95,27.4) 10.6(3.85,23.1)

BREE (keal/X)
HERER TS
TRABARSL (%)

2242.7(1730.6,2825.9)

36.0(30.0,41.0)

2366.5(1851.0,2919.6)

36.0(30.0,40.0)

2041.9(1606.1,2569.6)
36.0(31.0,41.0)
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FEAE BAR 54 (60.2%) % (39.8%)

L AR 20.5 33.4 0.98

TR 8.22 13.1 0.80

MR IRE 71.3 53.5 98.2
BRI (%)

BERBEE 5.21 8.13 0.80

BRIESE 65.9 77.0 49.3

EEEE 8.17 7.90 8.59

MR BE 20.7 7.02 41.4
BERE(KRFERULE,%) 71.4 74.8 66.4
HRAK (%)

238 47.7 50.8 42.9

Tl AL 17.2 18.9 14.7

Hfth 35.1 30.3 42.4
KEWA (=10, 000 7T, %) 52.2 54.6 48.5
DMARE(%)

FSIES 27.9 36.9 14.4

7= M AE 49.7 56.7 39.1

HERRS 7.99 10.2 4.69
KSR E (%)

CVD 41.2 39.4 43.8

SHilES 62.1 60.7 64.3

= M A 0.28 0.41 0.09

HEER I 30.6 28.2 34.20
E4R 7 (kg) 37.2(27.2,44.4) 43.1(38.9,47.4) 26.0(23.1,29.0)

BB EZ L (kg/ year)
BEAAEIRAZENIE (Kkg)
AREIFEFENNEEZT M (kg/kg/year)

0.51(0.43,0.59)

-0.06(-1.60,1.60)

-0.00( -0.02,0.02)

-0.03(-1.70,1.80) -0.20(-1.50,1.18)

0.56(0.50,0.62) 0.44(0.38,0.49)

-0.00( -0.02,0.02) -0.00(-0.03,0.02)

1 BMI, fRE$e%; WC, EF; TC, MHMEEE; TG, Hihm =8, LDL-C, K% & 5 A HEE; HDL-C, &% 58 I H [, SBP, Uk4i
J&; DBP, #FiKJE; Hs-CRP, mifit C M ; FBG, ZSMEIMME; PA, {KJ1i%5h; SDS, AR HITFEE,

RIETTREREEE I SBAIGEREENN
FEThZENXE, EXENSTEREF, BEHRL
BEBASRENEBHATNGEAREENTHRAEX (P<
0.05), EXMRALBFBEMNER S, RARSFEM— DR
K=, GEIE ST 0.8447 kg (95% CI-1.6636, —0.0258;
P<0.039), AEIFEFENNERE TN thFELLAN X

(B=-0.0175; 95% CI-0.0315, -0.0035; P<0.01), #ff,
EBEHNEZTERET, RENRFNBEEZR, ERHMNE
LIFEREAG, MABRRSEN— M EE, EERATE
0.1825 kg (95% CI-0.5986, 0.3906; P<0.640), {AEiF#
EENNFEEZMBFELRMARXEE (B=-0.0009; 95% CI
-0.0113, 0.0095; P<0.860),

@
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®3 BERXEERTSSENMEERRENNFESNE (&%5) HXEK (n=2,840)"

B(95%EFX[d]) P value
BHENNEEELML (kg/F)
HEE A 0.0463( -0.6958,0.7884) 0.9007
HHE 2 0.0600( —0.7604,0.8804) 0.8837
A3 0.1825( -0.5986,0.3906) 0.6404
BHAEIFEIE N NEEEL(kg/kg/ )
A 4 0.0029( -0.0070,0.0127) 0.5635
1A 2 0.0025( -0.0084,0.0134) 0.6438
1EE 3 -0.0009(-0.0113,0.0095) 0.8607
B(95%EEX[d]) P value
ZHENMEEEZML (kg/F)
(il -0.8912(-1.7655,-0.0169) 0.0417
R 2 -0.9170( -1.8044,-0.0296) 0.0390
A3 -0.8447(-1.6636,-0.0258) 0.0393
T GERBIENNFEREEL(kg/kg/F)
Model 1 -0.0171(-0.0319,-0.0024) 0.0205
Model 2 -0.0177(-0.0327,-0.0027) 0.0184
Model 3 -0.0175(-0.0315,-0.0035) 0.0123

a fIHLAEEIEBIEL, B AR BCRARYE IE B AR 1 REIT /03 I — A 22 T AR A

1

XPAEHS (4F, EZMEAEE) R BMI (kg/m®, JEZMEASH) BT THE,

B2 EEXIRARRGL (CHAT, DARTEUAAR) | POEPREL (H W HRIEE | ARMGEE | el & AN # ) . #EKT (REELSE) |
Al (23, Ll AREHb) . RIEAWA (<8i=10,00000) . AI3E3 (MET-/p/E) o SRR [ GOSN, Mk, &5 m
REFBEPRA CGREA) ], MMBAER (<Ei=457)) , mE CREE) . MlRIIAE CR2EE) MR REE) . BREREA (TR/X),
FRERL 3 ARS8 7 (A7 BE AR AL sl RE L VR T R O 8 D I AR T R Ty, ARBT R (D2 .

it i

EXTMARFEMAIIFARS, RIMNMVUEIRENESR
KRBT ELHRENENTHEENRX, R, &5
MARENESRERRTD SR NI TRZBFELTEZXE,

SRTNMRFE, AHERITE (WBC) MBI C RNE
B (hs-CRP) EENMEEMMEE®, WBC it £
hs-CRP th 2% A Fitfh & &F X RS IERFEH>>
Ak, MEARITHE8HC REEEEARRRAREEE
FRERXERENMEE T HESENIEXNRREER N,

EARRF, FHEXNESVERYEANRERE|SE
REPEM, ZLRYVELSFFENREERRT (NELEF
CHE., . X% M), HEFMEANRENIER, &M
ARBFEAEEEER™Y, MABARERXSHIEERE

XFNRYBERSHER, HRER, AEFLMD, BF
WERERESBNZEBFAEERXLR™ , —TH 300 &1t
KEFASSHNBMEMRRER, BRAEELE (D) ¥
NERNZERFEZEXRK, XTEEZHAHRENER
B, BRMNOARERBMES T URTHRMER, FHH
RERSENZEMNXKERTMLE, SEESHTHREK
LoaniEsa (] ob S8
ATRABERESLXMENTHZENOERXR, X2
FANEENRRE, Bk, REN-—IMREN, BRSH®E
MRYBAESZUNIIAREZEAX, IRBERTH
BEAEANAREPEER™ ., Rty BELTERER
PR ENBEERGERTEREALD BHEINENR
K, MAREEERSHHEERY (WKR, BXNER
¥), FURBLROBRUERYNAFZEKESINA D

D



B IS, RESRSRMMANKEINE X, RESH
BRINEASBHNEENEARNHMNER, SHEHEN
ZHETE A, KENEREONABLHNEY, TUE
RENTHERHRE,

EBHE, AEMPRELUBEARERETIVISEN
BFEREXK, SRMNNARER K, ZAIEBLR#T
M—TRtIRE 7 RMMNE R, SBE ML, LMt
BESHNASEEMRE, KRNAXNEAEES™, Ik
o, BENMTENGERERGHEEEZZER, FWRENS M
MEMHBERNERCERABNEWEY , RXNARFEE
H—FEPATAENMAB RSB N TR ZENXRAPEFE
BHNLHENER, RRNAREZTEXA—PHRE,

XTARE LR, X2E—FEH WBC £ hs-
CRP e W REMARE YR IR RE | X EHE TS A RTRE M B
R, WITHER DMK, AFRXABRTIT R T UL E 7
REBMABRERSEAIZANERXER, FABRERN
DR T BARERNZN, XHE—NERZNRIYER
FUNERREE Y, BAilt, RITMABRRERTNRIBERR
o AMRAEERTHSEENRLAER, WAOGRITHEE
B, HegFamaETREE,

BINARE—LRRYE. 5%k, BEREANERER
FFQ iF{&R), XA RS HIMNERE, MABRSHE
EREMNBEETRE, XTESEWMER™, HR, #XE8
BN, B=, AHRERABEEEF hs-CRP E4 X
HIREY, REBMIEITEAN hs-CRP ZEIFR L3 52 E A,
BETRIARRRITSLES , Bk, RROARBELF
HtbRAEAREY (MARBENE6. MBHREEAT) EAR
NEE, M, ERBMNMN—LRIHTTAZE, BHEHF
SHRBHRLAEETREEMAXAERSBAZENXR, £
F, AFRMNOARERRARR X, FNERRHEMA
B, AbFTEH#R—SWHRIFTELMABRPNER,
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Do Dietary Phytochemicals Regulate Chronic Inflammation? A Review on its Biological Activity and

Mechanism of Action

BERN
RAERARFEAHDES

RERSRBIEEFER,

RE: REAMKAEE, F4, 414, LFERLL
Rl —Fr AT PR B, Kt —deR 7 4], L KR
TALHE R AG E An A, T R PR KR ) A AT AULIR A R
A Yow, RBHR AV IR EAE K 2 TR F R mF
k&%%%&&%%*éﬁﬁ%m%m,6ﬁaﬁmﬁ%ﬁ
WA AR R L AR R —AX R E, L5 RERER
AL B B K R AR BN P A A J R R B 6
O ERBEMEmE S LR, CRASTERFFTG
BHEAIR, AL EBLZERT B RRGMP LT SRR
PR R 64 T R E AR 2 AL

BEMHSZFRBRMAEFKENRS, AMINEFEAR
MRBEMEETEXREM, LMEXR (CVDs). 2 BfE
R (T2D) MURBEFEMIEEREMER (NCDs) MK
$RBFEEFH, BBERFEL, BHSERBIENETER
A, hEFEREREARBEN—NEERE,

KEWRKPAEE (Inflammation) 5 NCDs ¥ & %17,
REFHRENKRENS TR, AL, MENAERE (LER
BMAAE) REAIERE, XA NCDs REEZERXY, &
HERERZWH NCDs WNEEFTNFE, TERERXE
Bt L FY) (Phytochemicals) B H# X iE1HE & NCDs
%%ﬁﬁﬁikﬁfﬁﬁﬁ% X, ERM AN HEIE FFH
o AXFEGRTRERERBFENED LT
WiB 8 M RAERYE M R EAB A,

BRYUHPEHEEXSZHENSTRD, RTEFTMN, &
SHEFZEYEMR S (Bioactive food components) , X B
FH¥E. KRN/ EEYHERYNEDEERD, HIK
HEPHZEY, ENREYEERFEEP=ENSTRE
SARMERD FERERE =D, HOUEYHEES, &
NMEELZH., BH. X% MR, XL EY. BIHK

FREREFRARERLRE, M 510515

&Y. HYBHE, ERREVEES, EULEDEER
#. MEk, RIEEBRESMEYEENE, ENARXS5H
AR KFEMIAT, RERE CVDs, T2D, #EEH NCDs
FEXEEEER",

1. BRELEH NCDs K EME R XE
HEZ—

RELVENERE. B, 2fh. LEEFEMFIRDN
—FE IR R, SIRERMMEERGHNERYEFL
RIE, BREEYE (NHE. KSF). LEENYEHER
FURBELIRE, RERNE, REMRKZABE AL, M.
. BMIMERE, SHELTYRGELIREERE
KIESH R, %Eﬁ%ﬁwmﬁﬁl¥@%—§%ﬁ
(NO). BHENE (ILs). MEIAEREF « (TNF-a). F
HE-y (IFN-y). C-REEH (CRP) FXMAAEMIMEHA
FURIERRFEHRIIRE E, (PGE,) &%,

KAETTDHEMAE (Acute inflammation) F118 1M &
( Chronic inflammation) , 2 ¥ X ERKFAE, FEMHEE
(IRIARE—NB), MBHREAHRFE, REREREU
WAL E, BURES—MIERRM. BN, IRSEFE
FRERREIRDS, FRABMEE LA ( Chronic low-grade
XNAINELBENELR/BERFE,
TEMRABMUREMMERLILE (Chronic systematic low-
CLGI A4 FERATRER
REF SR AR M AE T T A sk K EA R R B L MRS
B, CLGI &K (HAML), HIEBREMRE, &
RAIMAERET LN, RARFETOLE REMLE, BERE
RAPRE, 4. M. #.E, WBERT AT, REMRE
=y EIPEST el b ekl b e S

inflammation, CLGI),

grade inflammation, CSLGI) ,



RAEZE—IERTY, —FHE, 2UAETESFHH M
ERN, REMBHR{GET, REALEENEE, Nl
A= ERPERS . B—7HE, CLGI WS XHAE~ER
FnE, KREWRRZPE CLGI ZERE, T2D, CVDs, IEER
MAERA TS NCDs S — N EE L FFE, BFRIAME R
HEFKEHS 2~3 &, E#MINAZEH NCDs K AMAE
H—MRBRE,

2. MU EWIAEIBERERNEE

EOUFYMEIERXRBTHERX. KR 22V FEOHEE
Y, SHEREBENEYHERYN, ARSEBRSMHEH
HEYLZEY, BEBRLT, PARREEREANEYKL
FYHEBATILEER157, MEREREANNEDLZY
NHEEES", AERTREARILERET, EABHHK
&Y. AnkE. NAZLBMERNOERKRNSE X CLG
FEE#H NCDs WREESXRRE, MEARX. KR, &84,
REEMNEREANEBEI CLGI MEEFHHMN
NCDs, HEERXNEBTHR. £8Y. RREELHEM4E
AR TYRNERSAE, ERAIENFEENEDLE
B, 2REBT 10 NMEREZ T EETACERNES
15/, BRABINBERIEFHEENEAGREAEL 24
KRMIMHEE", RATREARELY, SESHARERH
REWEAX S5 CRP, IL-6 MM EFFLKERSY 2 A
xS BRMNBAEEXAMREVNREXEBELK K
BEEXxHPEESR (Mediterranean diet pattern) B 53 B
U, BAF Moli-Sani BTEE M BASIER ERFF 53 7 #83d 7000 &
FiR =35 FMBE MMM, ERAMBHFHFERE/ERERXS
RIRMAERBHNRS KR KEF X", ) (Coarse
cereals) ZB/NEMAKSI, TEBERERERLRFNYIE
BEOFmEAY, BREAE. &, EX. 52N —&/NXm
(BB, BIEAK, 8K IRNENK, BENKF
INNK) , HREEFENEYUFYNLER. HEE. EY
HE2. ABEE, Zhang FRF LA KR BHEREFHEH1 CLGI
MEYEESH BEROZEDUEYN—MEEREX
B, BUNRIERARKR, BREALHFELUZYD
RRETPURE CLGI 38 B FFish CVDs'™ . R AGZRZEx £
FEMEXMER (MOMERR. MERTHERRNXE S
XBHRE) BEHEARRD,

BEHA, EFAEMRRE T ZFMHEYLFZYOHERE
#) (Crude abstracts) R HE{K (Monomers) iE#z CLGI 1y
EWFEE, UEBELEN G, FRTRFIRERMTRA,

7Y nues

DANONE

FERERENZHENEVERYSIHEEEEFTEZN
7% CLGI 4 MEEM, SMEUEYRFAERELTENNR
w, TECRMBANSWEXLEY, HPEWXLEY Z
BETHEOHRYHNAMN, . R, £ X4, TEMNR
YVIXKBEEREES. FEKRNEX. K2, Trh%E, B
EMNERECEYSERTH, ENNEREE. RI8
FILRZZEFEFE (EGCG). KEF&HMH (WAZH. £
HAZRE), wet. Fidx. 2555, g%+ 44F
MEEEYLFEY EGCG RERBEME LA, MAKEMX
FREEYHFH, It 72 6 2-3 & 2 #FkkE M
EEEFRNGRTAMARRE, BEEERES (FXL
F/ESHT) BERATITNEZERBAMERTY (NO,
CRP Ml IL-1) RIMAGKTE, e MEHF KA & &R
R, Fadin Sz BHE R (200 mg/d) FHUAITERFE
MRS LM, KRB EZRRRUFERNBARLR M
WERSHEBRERE™ , —THENRNESBIRKIRELNR,
BWRETUEZREHPERODFAMNEEHC REEA
(hs-CRP) H/KF™, mARILFEMMBE R 37 fis M
ERTHAR B ML (40-80 %) FEMKEN. WE. T/
FINBREXKIE AR, RILKRTDULRARINGE, MK
AR AR E R RN BE IR o] LB Z R R, Boots &
HARME, RATHEDREFRTTNETHHAR, £W
WEETUREEUEHEMAE, EREZIRXEFAREN
BN E XN BIRRSAIN, BKE4H T8 ANMRE-H4E R
C T INH R > E AR KA £ WIREY (CRP M IL-
6), WMEEMATEUHMAEARBLER—ZHRIE,
Pfeuffer FE T#HEEH E (APOE) EEDRIXS 49 ffEfR
SHARTHEIINERX XK, XIHF 150 mg/d #iR 3= 8
BIFE T MmAS TNF-o /KT, 2THEATEM, McAnulty
EXAMYNERX LK 14 B RHETTHERNAR
FERETH, KR TUBERKENSIENERI AL,
BRAEMMRRELRZEEE W, 3 —AEINE
MR, PEWEENHAXTEIROZENEHO ARG
RIEFREYSE BN, o, RTBRZMAIRBRE,
weE® | FRER™ . 2HTERFER CLGI M4
YiE M,

3. EW W18 M R AE i T RIAE AL

3.1 EE NF-«xB{E2@K
REFZEF (NFB) REHEEMNHZ AR FZ—,

52/

~ [}
- S
g
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ERFERTHRETDEENER, EHAIYFE LIS
™ NF-kB/Rel & & B9 Bl ®: NF-xB1 ( p50). NF-kB2
(p52). RelA (p65). RelB #1 c-Rel, BHEIER T, NF-«B
ZEK (p50/p65) SMEI IkB (o, BEe) EEMEEM
FURTSM TR+, BEIFMES (0 TNF-a, IL-1B.
ELMELPS &) B, B2 kB M (IKK) HHSE, B
L IBHEZREZTRUKEM, Bz, NF-«B I E BRI
i NAEZR, SHERN b FIIEE, BHEERN
R, HEBMAES, NF-«BFr BEIMER R SER LA
BEF (TNF-a, IL-1, IL-6 %), B4 BE—-—SFHEREEE
(iINOS). HEEH (COX-2). #LETF (MCP-1). #f
DFE, Hh, RERBETF (0 TNF-o, IL-1 %) F NF-
xB o I BiE SHMCE, HULLSIER NF-«B JEL T 7 4058
B EAR%S, Eit, #5KERNAIBAREY KRN
IS CES S/

REWMRFMA, EHLZEY EGCG™ | MER™ | #
BE®, KE2HEY, &5 AFAEY . EHg
=% SHRERL S TIEE NFB S BB L ERR
CLGI MAEMZEE N, MATBENH, AEEFHREYTIX
ZEH | & LPS ®IRM/ R ERKRMIE (RAW264.7) #KIEE
Bh o] L HI ) NF-«B SE M m D> X iEBEE R (iINOS #
COX-2) MFRIEMRKENT (NO M PGE,) /=
10 7 LPS RIMA RS B3 5 A9/ )\ BRUBE S B Ik 40 R ¢
AEAERI | Efth MR E K2 BF Ab o[ i@ 13 # %] NF-«B J&
MR MER R FR=EY ARRKRthRE, XTE2H |
1 Ab & 0% NF-«B {5 SBEE TR/ RIBH &L,
REEEHM NFB ESBEHNARFNERLBEESHT
FIFRIKKF, EEM IKK, IkBa Fl p65 FIBEER 1L,

3.2 EIE TLR4 ESi@ K%

Toll #3214 (TLR4) RINARARERGHMHERIR
B, ©UIRHLPS, BHEHR. SELERZEREA
(ox-LDL) %fcik, BRAESLIME 14 (CD14) MIHBITS
TLR4-FEH DL EB 2 (MD-2) ZUhEEWES, £
TLR4 @i X M Tol/ AN F-1 SEEHE (TIR)
SETHGENSF, €1 MyD88, TIRAP, TRIF 1 TRAM,
TIRAP BUE Tl I A AR K -1 ZAEXHEE 4 (IRAK-
4), IRAK-4 EEHE IRAK-1, #H—HHE Tl I EIRIE
A¥Z&EXETF 6 (TRAF6), TRAM 5 TRIF & FE #
HE TRAF6, M EH TRAF6 52 L4 AH Ubc13-UeviA
EREEHER, —TEREELEKRF P M EHRE 1
(TAK1), TAK1 5 TAB1/2/3 &&/a, 3BT NF-«B 1S

B (NIK) #1 MAPKs B8 (MKK) #CE NF-xB 1 MAPKs
BFERE, B—AERELN AT B EEREN %
% (NADPH) S {1k B4 57/~ 4£ ROS, ROS # —F @it
PI3K/Akt 3& 12 M 7& NF-xB {5 S B &, #7589 NF-xB
MAPKs #£EBEBREALAFHERKIE, FEEXET (@
TNF-«. IL-1B. IL-6, iINOS/NO, COX-2/PGE,%), M
MNSERERR ™,

FEMARTBITH TLR4 FSBEH FTHERERIE
TR ERE" . 7 LPS RIM A A /)R B %40 i RAW264.7
FNRATRIER P, FHEZTINTIE TLR4, MyD88 1
p-IkBa B9 X B, 7 LPS 71 PA FI38 69\ B B % 40 f
RAW264.7 f, KEEH A,. A, #1 | ¥J8E1H4E TLR4/MyD88
ESBEMD FRIARBBURERAFE ™™, MERT
B33 T8 TLR4/MyD88/NF-«kB 155 18 i i & {FE 4% PR 3% 1
WAREARKER FRES ) E0TEIT RN KA
TLR4/NF-xB {5518 B, #0%l ox-LDL i S 89K K B A ES
B, MmESEREARBEHECRELE™ , ZHEFT
B3I BE BT TLR4/MyD88/NF-kB 1S @ B R 2 1 2 & 515 |
SRS SN ES KB UEKREXTAARMK
RN, A BB I H TLR4-NF-kB 15 5% B H
BEESHSELES . LPS ESHAE . NEAEL
R RN AR A
3.3 ¥ PIBK/Akt S5 iE &

BEARBEALEE -3 - B8/ E O MEE (PI3K/Akt) REXBEER L
B kB #1 p65 WE K £ BEFR (b, #THE NF-«B 5 K AE
MEELRR™ , Park TR I RRERE IS 55 A R Ak 4 4 40
fish TLR4/MyD88 1S4 NF-kB. PI3K/Akt #1 MAPK 15 S
WEE, HEFRINKBEE LPS BSHAERN" , Han &
REZBZMNLETHEKEAST 7JiB1d PIBK-Akt-mTOR 5 5i&
PR 1E5R AR D BT, MR B MEE R TNF-o
FSHRENLEH™, oh, EHFTRNTIFRE PISK/ Akt
IKK/NF-kB 1= S@BE& M HI B, R gp120 FSH/NRERAE
R AE, EEEiT PIBK/Akt/NF-kB 1= 5 & B 1 I S 1L &
MARXMKE, HMER LPS FSHNRSEMFRB,
Peairs % % Il EGCG T i T PISK/Akt/mTOR i 12 & %
MRL/lpr /NR R FRAAAR Y 2™, Yao FIREM R X ®IT A
T PIBK/Akt ESBEEHE L ENLE (H,0,) FSHNBHE
FREAMEARFRG AL EENIRERE ™, LuE
RIUMWR FBIT PIBK/Akt FSBEIN G KEFMEAT, N
T B e RERFFSONAEEEL, 1, WERE
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WAREIMTIEE PIBK/Akt ESBHREBSREEFN K
T, AREANAZEABANTREITEER PISK/AKt 55
BERTARA LPS i S AN FRMAT A MBI R ER N, KEE
NSMAEAZBRARGFEAM WIS E, Lu ELIH
REHF D B PIBK/Akt 55 BEER I/ N RPN FHIK
AESIRAEDWMARE, HindE/NRAOIEBEET AHFIAM
EiB®, 20 (R) ~ASEHE RGB EASHENMNEH,
Zhou MR A & ol BT HI# PIBK/Akt 15 5 BEE M S HI K
EFMATRHERN ZBREBRESHFSH, N=HEH
REMN - EAET T ELEE PIBK/Akt, MARK #1
Nrf2/HO-1 {5 5@E& % LPS 15589/ iR E W& 41 ff Raw264.7
KIET" . Bitar SR8 o-FEFERAERIT PISK/ Akt 4R #4712
EZE T2D ARFHBARFHLEFAT,
3.4 FIEEEMEERK

EmMmaEER AL, B, BT RERN MR KHE
DERNAERRERE, SENGFEREERENE, EF
R R AIE B4 i o] LR R AR S A9 T T B H R BV 3F
FHEZHEANIIR, WIRAERMAERML (Macrophage po-
larization) , EREM R4 T E =4+ LM F AN E MR
(M1) FIEFEHHENERME (M2) mixE, M1 B2E
WXZHAE ST B LPS Bisk S EAMAVMMEEF (40 TNF-«. IFN-y
%) HEESEL, PMRERERETF (IL-12, IL-1B, IL-
6. IL-23 1 TNF-) , RIERLEM, EEEFHIFREERN
FERNMAE, BHBFELTSRIBMRENARR G, M2
BIERART B IL-4, IL-13, IL-10 FiFESEL, LMK
BFIL-10%, BHEHRL. IEERMAREESHET,

REMRFE, ERMMEIKRILENTSE CLGI X NCDs
KESEROEENG™, MM LY oTEE 00 E % 4mA
WAk mIEE CLGI, Tan A I EHZ 0BT HFIE WA M1
REMERINHFSHNERAES, /R X RAW264.7 E
MR A AEAR R, E B R HEEBIIT BT E WA IR LR E
KBERIFSHRE , ZRRTETRIEHE M1 B M2 ER
R ERFLBZMBESHARNE NERFIHME
KAERK™, Wang EREWME ZAHNPIK_ELTES
AR RE B T AR B 0 40 R AR 14 1538 X3 5F B & A9 W (5 S iR 1A S
R, Kim ELXIWEETFESMIER -1 BAEER
40 B 3R B A 4 3 TR/ AR RS S A9 T AR A0 IR 2T
3.5 AR

BE (Lipid raft) 2 /FAE b = & BB E & F#5 85 AS A9 — F
MASWEE, KNA70 nm £H™ , FEHEETE R

7Y nues

DANONE

EXRMEER, BEENHARBEEZESHFESHNE
BE¥a, ERERNT, RERXESHTEEERBEERIH
HEEARNSRERESESHENXBEMH"", Zhang &
AMATEEB BEMH FEBARZY _ZEBRBR
(NADPH) S {LEstk#iM ROS M4 i, MHIXERESHT
TLR4 HEHFNEBRRHESES, RERLFEE™, XE
BHEEEIEM (FE/FK) BEKRIFEN, HREMAE
BEfRELEEHRS], cURKERTEEESE, AEEENE
WHR%E, NIEMAEESS) FERETIENEES "R
b, RERERAFUE , AMARE, SHLEDLED
I B ERERENNSES, PEAEESES™ . EGCG M
MAEESHBABRENERETINES S F 67LR H %
EGCG T 5 67LR %4, LA HT-29 #Rfarth Toll HEEAE
B (TOLLIP) By3%Rik, TOLLIP #—$ iz TLR 5 S %
S, N RERN S, FceRl E—ME MO RERE
BE (IgE) 2, FHETHRRE, THEERZREETSS5
RIERNHIEE, ZMELUEY EGCG, £RAR. WIEER.
ABEZNMAXRUTBRSHARRBRELEMTENE, #HHiERE
FceRl {5 Si@E%, KIEMH CLGI BTEMC?
3.6 FTRFEER

mER, REWRFKPVAEBESHEREE (Gut micro-
biota) 22X, BHEEMASS5HET CLGI k4, EES
MR, RIFEAM. NCDs., REMHK. HEBHE
REERNAELRRTAEEERA, HXBZHHREN,
EYL S O] DUR T B E A AR R E, S RER M E
(HUA) RHERRSSENMSRBRENSIE, $HE
REMFE I, ZERR TN HUA /R 7E =52 4B B
2 (SCFA) HHEMMENEE, BFEMTEE. TEXAER
UGC-001 #1 Butyricimonas, JF ¥ %% i 1& B &5 A9 IZ 14 14 35t 0
AEBRMINE, SHEN, FEREEER T AE, XU
HBEAET M LPS /KEE IL-1B, TNF-o Z 4 F F # mR-
NA 33k, FHH 7 5 B+ TLR4/MyD88/NF-kB =518 & 19
BUE' , Yan ERIMRRER TR A KATE = 4 8 LPS R
IPBIREFF SR KEMIER G, Palocz FiREZRE
EAEMILITE 2142 TR LPS 5 S IPEC-J2 AfER %
EME NS, Xong E4X N EETABMERGE =
(MCD) %RRIFSHIEEBMRHMEL (NASH) /IR,
ARG EBH A, TTRERIT AT BB B i i il 1 B SR 4% R Pig A 14 AT
K, HEMERRANEZEER6NAR, MRFRERLE
FRESERR, BEFSEREFRERERMRE, MR
FHOMEEEAS, LHEEMNKT L, AREHN spp. 4
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FEHRENREINARBEAB , ZHEZXTBIETH
EEAENEREHA ™ | EREIE R AR A E™ FAS A5

#, AEHERERRBY B ETHERFEMR D-
FABESHTER/NRERNORENEMLE ", FEEER
EE B AT e EEERERAR " REBLNR B
KIERR, Liu FREWMEE TR T B R DHATE ( Bacte-
roides) ZEBEEMBRY (PM2.5) BRIIENFREMNR
M. REME R EFEFRG, ARABRITES AT RE
BHEMSENE/NRAN CLGIT™ , o M E BRI

FrU | BBIRRERSIRAKE" MEmLTT,
37 Hft

Y UFYREEERENNEESR, Rk, 26
FEIAELE/NE (Inflammasome) [, Nrf2l'®! = AP —11110]

& MAPKS[11O,111] 1%—_:!5%
R %,

B, U/ RNA (miRNA) ™M, &

BE, AXENHLZDBREMRENEHERRE —
HENRTHRZEARMRILE, EERXSEILEXRES T
MEINBLE AR, ERIEEFZEFRF, hPYMEINALE
KEARMEFENERTROTRFZRATAR, BRBRGTRE
EEZRTREFRKRTR, LHRREATHE AT R MEE
PRE X BRI TR, EWLEYEEE M EN
HERARSR, DYMEIIRELRAREBGEHINFBX
ENE, EhRFESERANTR,
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The Association between Dietary Inflammation Index and the Risk of Rheumatoid Arthritis in Americans
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Background: The correlation between dietary inflammation

index (DIT) and rheumatoid arthritis (RA) has been found, but
the effect of confounding factors is not considered. This study aims
to further explore the association between DII and RA risk by taking
the Americans as the research object.

Methods: The data from the 2005-2018 National Health and
Nutrition Examination Survey (NHANES) database included 1819
self-reported RA individuals and 8602 non-RA individuals. The an-
alytical methods include logistic regression, additive model,
smooth curve fitting, and the recursive algorithm.

Results: There was a positive correlation between DII and RA
in Americans (B=1.068, 95% CI=1.026 to 1.111, P=0.001).
This result was still presented in the subgroup analysis, including
age less than 50 years, female, other Hispanics, BMI=25, and
federal poverty rate>185%, and it was more pronounced in smok-
ers. The results show that the superposition of DII and other risk
factors would increase the risk of RA (>1.068). In addition, in-
dividuals with RA are inadequate in intake of anti-inflammatory
foods, in line with the Mediterranean diet.

Conclusions: The inflammatory potential of the diet is posi-
tively correlated with the risk of RA, and has a superimposed
effect with other risk factors, increasing the probability of the risk
of disease. These results emphasize that reducing the intake of pro-
inflammatory foods may be an effective measure to prevent the onset
of theumatoid arthritis. However, eating anti-inflammatory foods
exclusively is not the best option. Intaking some pro-inflammatory
foods like protein, energy, and total saturated acids may be neces-
sary to maintain the physiological function of the human body.

Key Points;

® Dietary inflammation index (DII) is positively correlated
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with RA risk. of RA.
® When DII and other risk factors appear at the same time, ® Among the pro-inflammatory foods, the intake of protein,
the effects of the two will be superimposed on each other, increas- energy, and saturated fatty acids is still required by RA patients.
ing the risk of RA. Key words: Diet; Dietary inflammation index; Inflamma-

® When the DII is the same, Hispanic has a higher incidence tion; Rheumatoid arthritis
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Anti-Inflammatory Nutrients and Obesity-Associated Metabolic-Inflammation: State of the Art and Future Direction
Giuseppe Grosso, Daniela Laudisio, Evelyn Frias-Toral, Luigi Barrea, Giovanna Muscogiuri, Silvia

Savastano and Annamaria Colao on behalf of the Obesity Programs of Nutrition, Education, Research
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Anti-Inflammatory Diet and Risk of Heart Failure: Two Prospective Cohort Studies
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