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WE: h7THE3MFEEFEERT—— 18 % & (eicosapentaenoic acid, EPA). = +
Z 8% V% B (docosapentaenoic acid, DPA) F1 = + = 8% 7 ¥ # (docosahexaenoic acid, DHA) %}
Sl R (UC) /NR K HE BB BN D, AL XA AR5 R4 (dextran sulfate
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%&%%?%%ﬁﬁ%%ﬁﬁ%3ﬁﬁﬁ%ﬁﬁUC¢ﬁ%%ﬁﬁ% & A 16S rDNA 75
WEMNTFH T EARTIMEBEFRANANBEMESH R . £REF, 3MEER
FHATURRMFAUCNEAERENTHE. RAEFHBENAS. S KENEER 4
BRGSO E, L& DPAEIF AR & T B RFE 048 87 5 UK 4 R 4537
AHAETENTHABRREZRTHMG —F. 16SrDNAGHEENFHERE T, 3G
R T AERMH UC AR EANTEE. HANEE. WEEE. RFHE/X 3\
HE. AEE. TEAEBEFMERRARBFENE N, MTEREE. EHEE.
&H%E\ﬁ%%&%%\T@ﬂ%%\ﬁﬁﬁﬁﬂgﬁﬁﬁﬁ$ﬁﬁﬁﬁ,h¢
DPAXM M g REE. BHAEE. TERHEEMERAFTE/EZNRFARBEAEME F W
WAEIER . A# KUY, EPA. DPA fn DHA ix 3 # & 3% flg it 7 LA B & % % UC /N B W0
E, AETUREFALTUCHRMERAHOEM 4, X3 MEREERIYUCH
THEERARSEE N HEFEREDNRAEERAME X KFR A EFEER, £ HEZDPA
WAENFRNRARRET S, FABRERERRBAREME.
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Wit 2025 4, i E UC B EGES] 150 T1 4,
R BT, T UChHREK ., BE A, H
RIRFEAR EZ R FH AR, AMUEEZW 744
70T, R EEA AR T H RINA T i,
R, UC togh A DAL 2080 < IAHETR
HHET, M TG UC 259 3 28 2 oK %R
X MR RIS . R AE, XLY)
BT DL — R L% UC BysER, HR IR A
JIT 7 ok 1 @A RN 24 1k A BB A N SR

TG R A5 2R AH UC A A= Fl & R i d 2L
B, CREURE & T AT UC ST i 25 T 1)
WS T VR R BTz 8 DOV A2 ) v 0
BENREE SRR, Hrhn3 ZARMAEIIR (n-
3 polyunsaturated fatty acid, n-3 PUFA) J& if§ ¥ Jig Ji
W B B . A WFSEIIESE, & n-3PUFA K
45 B B UC B9 KUK B 2 X T° n-3 PUFA
TR R ARE, Ah, $Em B R n-3 PUFA
() L B TR W] DL AT R0 il AR DY R R R R,
i G PRAE R, WA n-3PUFA XF UC 4 & A= #l
RIBEBAMGIERSY, T HEED AP,
Him R, HrbtsRm, HarfEs
B A, T AR DI REY . SR 2 A S g
A n-3 PUFA IR WA BEFEN RIBTFRY, RGEH
[t %X EPA. DPA Fil DHA X UC J i i T Bf 5%
i 1) BIF 5 5 R A DL o A SIE B DA SR R B (dex-
transulfatesodium, DSS) 51 C57BL/6 /N UC #5
#, X F EPA. DPA il DHA %} Ht 47 F i, LU
/1N B 4R BT 48 R B 5 9 1 B 8 48 (disease activ-
ity index, DAI), ZiR WA . A2 R
A9 BLPESr M Ag bR, PEH T 3 BT R BT x UC
BT R, SR 16S rDNA & w5 U 7 19 7 1
WE5T 3 FhifE 7 NG X UC /N B 8 B BE R 5200
DA I0Y DA T A 25 B A B A R 3 A it VE R T T

WUC 9/ FBLE , #0162 R 105 iR O L 2
DPA) By Ay 2800, I I B8 45 UC S5 1 1k
PPt =%

1 MRS A

1.1 EFEMRNESLESE

W R Bk (dextran sulphatesodium, mw
36000-50000, 35 [E MP 23wl ); 28 Baol P A
WA & AL HRAEYHEAREGIRAE; 4%
2 5 P G PH AL 2H 2 E WO A b R R E R
AR/ F; EPA. DPA Fll DHA Z 1§ H1 7 52 56
= A (G >97%); AR T 3
SRS AE RS A A, %R 10% 75 5 Al
TRk JEAE /R & & EPA. DPA 1 DHA W&
BAE BE s HEE CSTBL/6 /N B (Mus musculus)(8 JF
W%, 30 5, &4l e H) T ik L5 sh )
ABRTAEAF], /NERURSRIERRE SR/ T [(2243) °C,
TR 50%+5% F1 12 h SE/MEPEFR 1, /N 9I4k 1 )5
JE IR S . A ST B A sh ) S i AR Iy B 2 M
KB S 1e BEZE Dy S . SEG R 8 A,
oy 7 JFh T, 56 8 Rk, HARR
ST RN IR,

1.2 S HZE

WRE A DAL B a4 H
2 /N AR BT AR AL AR (0~4 73) . FEMERTIEE (0~
441). FEEERIMN (0~4 7)) P01, TFarbniES %
Murano 55" {7k . Horb, FEAH BRI Y I A SR
FH A B 7 P 4G U U R) & (TCo511, b at s
AR A R FLY, AR U B AR R A
5E o DAL BISMEN ik 3 & F 45,

LI EMBRE LSRG BN
Xt /N BRGHEA T A 50 A 3R AR 25 1 41 28 (DA B W A< ity 3

®1 STHERBHR

Tab.1 Grouping and administration scheme

il T

grouping intervention period

IERLY
modeling period

EPAZ1l EPA group
DPA#41l DPA group

DHAZ1 DPA group

A model group ARl K
f#FE4  healthy group B3 SEEAINE N

10% EPAI A b kl-+4lii K
10% DPAIA bkl +2k 17k

10% DHA [1)& i Falek+44ii5 K

10% EPA ¢ B EH3%DSS/K I
10% DPA 114 i kk-+3%DS S /KA i
10% DHAF & i FH-+3%DSS/K i)
Frt A AR+3% DSSIKIE T

R LA R NE YN
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AT0)e WMERZEAH SRR B . B, 7
I, 7K EERE AR o B SR 2R T R R LT B
&5 218 Tl TAES LK. B
il R, M2 E

SRR G HERES AU 4%
ZRWEEREE 240, WK, FTH . W3, VARG
FIORAT o S5 LR R MR EE 9 2R R 2
FEAb 3R, PRSI . RANE AL (HLE) B0
oK 2% Bt 5 WA RS . AR Millar 461 f#fi8
AR HESEA T LB T4 -

DNA 423X . PCR ¥ 3 & 16S rDNA M| /5

ST AR, ARFE/NER, RIS . R RY2E
55 VR AU AL B IF AR B BR R OBy A o R 2 0 S A
ZH DNA 42 B0 7 & [DP328, KM bR db
50 A BRAE] ] BEEUM AR P 3 4 DNAL SR H L
W54 (5-CCTACGGGNGGCWGCAG-3") fI F
5l ¥ (5'-GACTACHVGGGTATCTAATCC-
37 XA W BE TR A B V3~V4 T AR X HEAT PR
PCR Jx Wi & & (25 pL): PhusionHot start flex 2X
Master Mix 12.5 uL, | F#F5144% 2.5 uL, #itk
DNA 50 ng, fin#afisK & 25 uL, PCR K27
98 °C 30's; 98°C 10s, 54°C 30s, 72 °C 45 s,
32ME¥; 72°C 10 min; 4 °C fR17. 2% BifiEHE
8l FBL UK R DU PCR #7384 7= 4, [l H bR A B,
{#i A Beckman AMPure XP fif ¥k #i fb A% B2, It H
Qubit*% M1t (Invitrogen, SEE) &, fii %248
& 2100 A=) 53 BT A (38 [ 22 4 23 W) ) il 45 F1 P
488 7 %, 348 1] Mumina 09 2 & 465 &
(Kapa Biosciences, & E) 72 5. ¥ ¥ FEH
51 A 9 2 R R AR A BR 2 W] E Tllumina NovaSeq
PE250 ¥ 5 [, MRIEFR IR, SE 47 X e
(2x250),

% WAE B F oM % F FLASH(V1.2.11)
AR, AR U I 245 SR 1) & Ok R ATF A
Briz, £ FA A barcode 51 WFEH . R
Vsearch(V2.3.4) B At B A8, AT = BT 1Y
THthR % (clean data), 7 FIAERIE R T 97% 1Y
B2 8 SR — A 53 0T (OTU), Ptk e fE:
) OTU fXFE ¥ 51, H % T NCBI-16S £t 4 FE 19
RDP(# W 1A B4 P ) 43 25 2% (V2.2) % & — OTU
BTN HAT YRR . o 28 145 %L (Chaol
F1 Simpson 48 %1) LA J A= W 21 B 43 B 34 R H
QIIME(V1.9.0, http://www.r-project.org/) %% £ it
7o F R ¥ AF (http://www.r-project.org/) #E 4T 32 Al

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

I3 M (PCA), FHXF 4 41 BT 30 A0 v i @ vE AT
ﬁj\*ﬁo
1.3 BUESH

JH GraphPad Prism 8.0 % {4 #4711 43 #7 -
FH SPSS 19.0 # {4 X 52 56 %5 48 32E 47 B P Ty 22 4%
#1, F Duncan [K £ & /& 8 17 ¥ {H 0 5 (P<
0.05).

2 4R

2.1 AREX DAIES

AR 2 119 728 1 R 1 00 s sz /) R e R
B, SR FN BN & R 1) EEHE R, DSS &b H )
V] /0N B O ) A8 o - B /S B AR I o AH
SPREE, WEEIEI, 1 100% HAnE 103.11%, H
by 4 21 3 BUAS [F) R B 0 A 5 et i . RSN ZH 5 3
KGR T it B T B, 1 95.52% BE 2 81.15%.
EPA 4 . DPA #H 1 DHA 20 %5 4 K J5 1 i & i
TR, 41l 93.55% T FEF] 86.78%. 95.12% T
R 90.90% . 94.39% T 4% 89.59% (& 1-a), UC
(90 B 3R I AR 2%, AN AR AR G i A AE S g 4 1T R
B 1Y) & J' . DALZEA TR AL . (I
FEME AR AR HR AR, JFEATSE A RA, Tz
T UC Wil R 2 W, filt R 20 #F DSS 4b 3 1 (1]
DAL P/ PR HF7E 00 Hofth 4 417658 3 K5 i g 3
Ji, EPA. DPA. DHA I8 41 () DAL T4 4
oMM 0.33 3 m %] 3.33, 0.33 48 n% 2.67. 01
T 3.00 F10.33 4 £ 4.00 (B 1-b), AR 46 14 5T
1 DALT4r45 %, EPA. DPA Fl DHA i T Fi
AE AT 250 1l 100 T A4 5T R [ A DAL 1 T
H DPA R4 il £ FH 5 T oAt — 3%

22 FBFRY. KE. EB/KEREAAFSH

TR ZE RO R4, Tt . BERE . 7
I, KRR, K ERK, A 7.78 cm,
Jii i (mg) 5K (cm) 19 H A R 34.11 mg/em., HE
RUZH /N 25 i 1 B0 T B S R B K ML e
SE AN AR I, LIS R B e, R4
HAWKEWHHTHB4 M, M s516cm, i
BHS5RKEM M ETFF) 51.50 mg/em, EPA, DPA
1 DHA #H/NR 45 H AR K B 53008 6.25. 6.29
F16.31 cm, F3ll ELBERIZAHE N T 21.12% . 21.90%
F122.29%, Wit SR IES R0 42.15. 42.16
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() (H

1 3 MOEF s BT IR RS 1 45 R K/ BRER
() RS E; (b)) RAIESREL (o) I W () EMKE (o) SR EARE: () AREH0ivED: 1,2,3,4,5 2{0% EPA 41,
DPA #i. DHA . BERIHAEREA ; AR T R R FMEZE R (P<0.05); T
Fig.1 Supplementation of 3 kinds of marine lipids ameliorated the symptoms of UC mice

(a) the loss of weight; (b) DAI score; (c) representative macroscopic images of the colon; (d) colon length; (e) the ratio of colon weight/length; (f) histo-
logical score; 1,2,3,4,5 represent EPA group, DPA group, DHA group, model group and healthy group; different letters represent significant

differences(P<0.05); the same below
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F1 41.35 mg/em, 43 5l b AR Y 2 FEAIR T 22.18%,
22.15% Fl 24.55%(1& 1-c~e). iX i B EPA. DPA
1 DHA ] D i 2 2% fit DSS %t/ BUHE Sk (19 45 i 41
U5 50 L BoK M, iR 45 I I e 2540 56 3%
WESWHY) B®EST, MRAKMFE, BE
HEFBE S, IRARZE R S8, R IR PR
LAV R 0, SR, FERLARIAL b i 30T B 5
AR A0 R P R R A0 kR IR, AR
WIEMETE , B KB IR, 812175 R 3.51
/¥ . EPA. DPA Fll DHA 4b B J5 , ix 2641 4515 3|
B @ekas, 3 4IAZHSUAPESY 2,51, 2.16 F12.23
(F1-f, EIM). Ph b g 2 B & 3L, DPA A
DHA 7 & 4% T 3 5& 9 /E L 1 EPA 19 {4

1~5 43 B4R EPA 21, DPA 4. DHA ZH. K20 ik e 2

PR
23 BEMESHH

% B 5T Coverage {i J5 WA A< 1) 78
TR, (EERC, I B REAR 8 AR R
] DL A SRR FEAR I [ B AL, S AR AR
(7 T (A 00 1, Ud BT 25 SRR A S AR AR (1Y)
FLE O . SEEEEAIN b, #EAIZ4] ACE. Shan-
non, Chaol $8 %12 F# L (P<0.05), B DSS &b
IR T /NS BN E YRR S EmE
FedE, XFUIRIL/E EPA. DPA il DHA 4 v fif
M (K 2), MRHEEES T OTU M4, Hil4E S 4l
A FRA 9 OTU 19 3 UK (8] 2-a), Hirh 5 41
LHE OTU A 681>, fRHEAFA N OTURZ ,

EiR /NREEFELR HE H1 /5 (400x)

Plate Images of colonic sections stained with H.E (400x%)

1-5 represent EPA group, DPA group, DHA group, model group and healthy group
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430 4>, BERIAREA ) OTU 2>, A 1994,
EPA. DPA I DHA 41 ¢ fi ) OTU 43 %Il 2& 309,
361 A1 222 4> SR HH 3 58053 53 B X6 A [\) 28 3] A=
YR V& 4584 AR R EAT 408, N XL Y E RS
Lt S = R o W D Ol = LB W= O =3 A
77.42%, Ui EHIX 2 A~ 32853 AT DA o ff b g A
fb B AR DL 56 FR o BN 4 5 el B A Y B A
UL DSS 5 5 ™ S L AL T /I BV 18 TR 1Y 4 AR
SiH, ZHEMAEMA N ZE S B K. EPA. DPA
1 DHA 21 B R AE f oA B v, A T A5 380 21 i fidt
FREALZIE], H DPAZH 5 fd e 41 R A A MR B
Vi EPA. DPA Fl DHA i n] LA 52 2 3 &L A9
il W RE S T IE W, [ DPA 21 W 322 97 fd e 41
(I 2-b),

IV KR &40 BE R HL AR K E R
H T s R B, SA WML, H
Lk, AL BT 0 ERBER ] (Firmicutes) |
AT B 1] (Bacteroidetes), “F JE B '] (Proteobac-
teria) . it 2k & ] (Actinobacteria) Fl it &k #T & ']
(Deferribacteres), il 5 B A4 18 ] 47 %K BE 14 1]
(Tenericutes) . 1% 4 &[] (Cyanobacteria), P& #T &
I'] (Acidobacteria). ¥%%% % | ] ( Planctomycetes) Fl
PEEE ] (Verrucomicrobia) %5 (& 3), JEBE ]
AJ 38 o A BT A A BT 3 WA SR T T 4R E RN
AN, JERETE T RNAURT B T 0 e i 5 50 AR R
TERE DGUST, (e e 20 vl JEERE TR T T RUAULRT 1T 1] 1) AH
Xt 3= B 4 B R 51.75% Fl 40.16%, H — & Z I
(F/B) A 1.29, A% 7Y 4 JEERE B4 1 RN FULFT 7 11 04 AH

R2 HRWEWEBR o ZEESHT
Tab.2 Alpha diversity of samples for all groups

ACE48%L Shannoni§ %L SimpsoniE %L Chaolf5% R
ACE index Shannon index Simpson index Chaol index coverage rate
EPAA 570.15+25.41° 6.23+0.15° 0.85+0.02" 573.39+£21.25¢ 0.996 8+0.001 0°
DPAZ 615.31+31.64° 6.95+0.21° 0.86+0.01° 613.88+22.35° 0.99254+0.002 1°
DHA% 484.26+18.26" 5.93+0.11° 0.86+0.03" 486.00+19.58" 0.9915+0.001 1°
BRI 425.10+20.35° 4.53+0.25° 0.90+0.02° 431.38+23.14° 0.997 5+0.001 3°
fik REAH 628.75+25.67° 7.15+0.16° 0.88+0.01° 631.05+25.44° 0.9924+0.002 7*
I RAARF R REELEER: TR
Notes: different letters indicate significant differences (P < 0.05) among different groups; the same below
fi R 0.25
healthy group T4l
.. }}ealthy group
0
DHA 4 DPA #1
L) DHA group < EPA 41 + " DPA group
Ne)
model group | i O -0.25 -  EPAgroup .
v AN N .
’ = 5 * DHA 4
N DHA group
K5 050 | ’
= R
H . model group
-0.75 | )
~1.00 ' ' ' '
0.2 0.3 0.4 0.5
EPA 4 FE A1 (57.66%)
PCA1
EPA group DPA 4
(a) DPA group (b)

2 MmAEESR S
(@) HFEE: (b) ERS T E
Fig. 2 Analysis of the difference between sample groups
(a) Venn diagram; (b) PCA analysis
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100 | pe——
T

90 |

[OI1 Epsilonbacteraeota

I JEMMIE1T] Verrucomicrobia

80 \%

70

60 |
50 | %
40 t

30

AT /%
relative abundance

20
10

0D V7% 1] Planctomycetes

.

el RAFR ] Acidobacteria
B W4HR ] Cyanobacteria
KN ZKEEFR ] Tenericutes
KJ unclassified
WikAT1E ] Deferribacteres
Z2 4[] Actinobacteria
LB ] Proteobacteria
WFFEEI]  Bacteroidetes

[ JEEER ] Firmicutes

.

1 2 3
7
group

E3 Ik FSTFEEERNERE

Fig.3 Relative abundance of gut microbiota at the phylum level

Xt 2 BE BT [ (9 B 39.15%71 20.57%), {H
J&: F/B |7+ & 1.90. EPA. DPA il DHA 41 ",
JEREG T RUAT BT T =F B2 T & F/B L {E T+ =
SRR . AT TS A R R BT
Z—, Hha& Tir2asaw, mRWATE
(Escherichia coli). VI 1R (Salmonella). B ELIR
B (Vibrio cholerae) Fl i '] W2 ¥F B4 (Helicobacter
pylori), X SE YN B il F BE R IR I B S e, ]
UC R €., SILA), MR TR — S
W e R MR o 3% 28 20 1R e 8 15 ALK Y 5
REN S, R o LA 1 i L AR S R e i D e,
TR/, AIE TR AE XS 3B 2.39%, 1
X — B E AR A R I E T 17.58%. EPA.
DPA Al DHA [+ #il ] 17X — K@%, ek
WA B 2 AR . Bz, DSS 4k
HE R T /N E R AR Z AL, T EPA. DPA
F1 DHA 91 TR 2% fif 1 X FeR e

Bk AR ARF AL H{EE4IM
L, AR 2 B R R B R AR A, PO X
F= 8 BEE n Y 3 R R A AT R B (Allobacu-
lum). TAFF B (Bacteroides). Hi#i ik JE (Des-
ulfovibrio). A ERE JE (Enterococcus). Y75 W&/
& B IR @ JB (Esherichia/Shigella). F. Bk B &
(Lactococcus). %55 1K 1 J& (Prevotella) F1 7 #2 &
J& (Lachnospiraceae), % BT 1) 32 H 8
LGP 5e 2 RS . BB (Rikenella), BB

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

e . mosde R . TRATHE . BT w
J& FVER AR E B (% 3). £ LTk, EPA. DPA
1 DHA [+ T ] 7 25 25 B =F 5 0 B AR A A 5
P ERE RN, BLsh, DPA R3S [CHEE .
PERFEEJE . SIFFEEJE . T R AT B R A 1 R
AR Y B B A A R VR

3 iR

595 M 45 W RAE AR AE S0 —Fh IR 2
iE, BHAYTERK .. 58 KWR S 2590 R
FAAE AT 3 2 e ) AR 9. 52 56 3 3o 1
B /b . DALESr . 5K . 4 E /A&
JE R L B4y, E4 T EPA. DPA fil DHA
X3 PR B0 UC /NI PR PE T, IR
16S rDNA M ¥ 19 77 058 T 3 B X UC /) B
i 3 T B A RN 25 R s e, B 7R A AE
A AR B R 3 I RENR BT B UC MR LI,
DI G & e g e it =%

VA U/ L I R A S B R 4G R
() M ARER o FR T R A RE IR
AL, UC B FERE ™ 5 19 A Z i se K i, 3
O O E R WRICE SR . T UC XELUAR
B, REKME, FBURFEEHEINE, ERERK
TR, BLAh, UC B Wi N ™ 511 98 0 R 4%
T HO BT K i, SRR I, s T
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Tab.3 Relative abundance of gut microbiota at the genus level

TR e RE2H BERIZH EPAZ DPAZH DHA4L
name healthy group  model group ~ EPA group  DPA group  DHA group
Fi 7 2 [ B Akkermansia 5.51 4.75 10.59 16.15 12.21
HIWTE IR Rikenella 4.62 1.32 5.16 7.97 3.12
AR Allobaculum 1.78 15.74 7.56 2.35 4.12
WATFHEJE  Bacteroides 2.75 7.12 6.25 5.16 6.49
WU FFH B Bifidobacterium 5.26 0.25 325 4.45 2.16
5 FEIREE  Blautia 5.56 1.06 3.61 3.82 3.16
TEATHIE  Butyricicoccus 325 0.24 2.18 6.27 3.15
WERIRE B Desulfovibrio 2.11 7.45 3.15 4.46 4.82
JHEREE 8 Enterococcus 1.05 325 1.28 0.75 0.99
B R/ ER AR Esherichia/Shigella 2.05 10.15 5.25 3.15 6.24
HITHIE  Eubacterium 1.36 1.19 1.25 1.41 1.25
Faecalibacterium 1.62 1.32 1.12 1.97 3.11
HNFHIE  Lactobacillus 18.45 10.45 20.23 14.48 21.16
FLERWEE  Lactococcus 0.15 5.28 2.15 2.58 2.11
Moucispirillus 2.67 1.93 0.44 1.02 1.02
WUZNEHE  Oscillibacter 2.86 0.27 131 2.15 2.17
AIUFFHJE  Parabacteroides 1.25 1.26 3.45 3.24 424
WHIKWEE  Prevotella 1.25 3.15 1.12 0.56 0.84
P IK#)E Roseburia 1.28 1.36 0.41 0.16 0.32
EIRNEHEE  Lachnospiraceae 2.56 4.85 3.15 3.25 1.56
M EMEE S Ruminiclostridium 5 0.99 0.73 0.18 2.52 0.40
WHALEREE B Peptococcaceae unclassified 2.30 0.29 0.88 1.07 0.24
MEMEIE 9 Ruminiclostridium 9 3.37 1.19 0.34 1.06 0.51
FERR W J®  Acetatifactor 2.74 0.38 0.43 0.11 0.45
A58 K&  Burkholderia-Caballeronia-Paraburkholderia 2.29 0.27 2.67 0.15 0.72
2R JE  Kineothrix 1.32 0.36 0.49 0.25 0.31
Lachnoclostridium 0.56 0.06 0.61 0.08 0.16
Intestinimonas 2.67 1.93 0.44 1.02 1.02
Firmicutes_unclassified 1.19 1.18 1.41 1.53 1.89
Anaerotignum 2.41 0.41 0.11 2.15 1.72
HAth  others 12.77 10.81 9.53 471 8.34

Wagh 732, 2 B X BOK S ol DSS ZRBRZE /N B BT I A BT b | I
55, SUEETS, FNSUEERFERHE . Pl MR, XUdWIB R s, MifE EPA .
Yo, JREM RS FHCN M, ARSI T DPA Ml DHA 4rh, X SEERERAS DLE MR, 34
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S5 4 1 DALV 43 43 BRI T 16.75% . 33.25%
F125.00%, HiUL AT LA Y 3 Floifg 7 i BT 34 n] LA
G2 /N EL DALIT 43 9 F+ 55, H DPARY T &5 it
I 2 b T o =3, U &5 R AR A 2L
WA g R ml DA .

VR BT T UC BALHI & S e, B
BRI R B, T N T I T8 A W ) R A
VE R FL R PED) 3 hY B 22 07 101, Menni 469 X}
876 44 2 1 3k JB & 1M % ¥ ¥ BB Bt n-3 PUFA (¥
KPP TR R 2R TR, &
I n-3 PUFASs 48 A i 5 17 18 #5419 2 FE PR A
PRI, H n-3PUFAs $E A & 55 9 ARE D
i 3 2 995 1) 2 9 R A I T n-3 PUFAs $8 AR 2 11
A, Miyamoto %6 [y A5 £ W, n-3 PUFAs 7
Jo 3 rf RT DA S e A A, O AR R AR
W, xR EA R ERAER
MIFE R, B o X252 i T R I 454, JiK
TH W BRI 3K AL . ARSI 7R TR R I 22 R UC
E PR LA L, SR FH v I B O AR T3
Fofr o 7 g 56 /0N B 3 i 2R S S e o B /N
B 3 P ) A AR ) R 5 A S R O RRE
WA FE HE2HENRS, RIEMAEYFEEE
() Chaol F5%UF ACE 5405374 631.05 1 628.75,
FAE AW 2+ P B9 Shannon 45 ZUF1 Simpson &
B9k 7.15 F10.88, DSS AbFE AR T /8 B
T A R E R AR, BEZH Y Chaol
T8 BUM ACE #8800 3 T FE 3 T 431.38 1 524.10,
Shannon 5 £t [ 2] T 4.53, X Fh i R4 FH7E
3 PP AR AL BRAE AR B T — e R I R i
M4 A A OTU {5 8, R PCA WY 7 % 5
HIRE A HEAT B ZREE AT, B R AR R
MO ET, SRS I E S R, &1
B B AR IR SRR A1, VAW 5 AR i ] £k
A A 2 S R A RS R 2 2 (] Y
FEES e, 3 FMIGVERR BUAL B A T =3 2
i B 3 Bl 7 g 5 AT LA &2 DSS Ak B 45 /)N B TR
BEAT R 2L, Hovh DPA 2 RE Sl i SR A5 5 4
BB MBI, W] DPA X T % 18 W RE ALY
B AL T HAL =3 . XN E YA
BCHAT AT, BBV TR AT IS, BRI R
JhEkE R, RAEWE/EWIKEE, LKEE,
IR E B E W FE R T BER
BT, mR o KR, B R, U R
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J&, FOTRFIREIE, TR, HAFEEM
WL A R A T B T R R R . 3 Rl
JIg o 10 B T A R T A AR
DA B PR A o XA S R AR i B R AT S
TheE b, 25K, DPA XF B 58 2 R JE .
PR E . T RRAT AR IR A R AR R R R
() P 45 4 FH 838 3R T EPA Fll DHA, Bl 5% & [G R
Ja& S — R T R R AT A K Y g 1
VA, 5 LR G I RN R IO AR A A % D) AH
K, XFYERE LA R H EEAE . Tk
W R, B o & [ B A6 1k 2 s 36 b7 % ) fig Al
i 3 T i B I R 2B B T AT R 4 R RO
PR P IR —Fh 5 M 5 B A AR L % 55 AR
BRWEE. TR, ZHEMNFEESHEE
R A 98 B 7 1) Rk M oG, R R
FE R 9 0E N T & AE T HEWAER, Bk
B SR RGBS BB, T
TR AT TR B8 R RE R T A R 22—, R
B, HAETR™ AR hREEEZEH, #%
N R IR YT B M 45 i % B — R AR A R 10 2%
AW TERAE N —FPH LAY SCFAs, 245 i 4i il
) e = AR . Bl ad A O 40 M A1k . A
i SO BEL s O T2 B B A% 3, AR R
a5 T kPR AR P, B A s AR
Ja 2 H LB I T SRR, RS e Y
KRR M. R A TR R T R 43
M) RN T Ip A E ST, &S 8RS M
PRI, PRI 2 TR R B W o B I T R AR

25 Ak, 3 iR EPA. DPA Fl DHA
YR LA A % 2% i DSS 4b T 25 /)N KL Sk B 4 i HE
A L R SRR R, TT LA R A 2
/IN B T 1) 4 e B K R B, A& /N B 1
i, Hop DPA X UC /N R T AR T EPA
F DHA. %t /)N BRU) 38 T8 BE 22 FF P B 41 0tk AT 4
Br, &30 DSS Kb 3 52 FEAR T /N BV G R Y
ZHEME, W T HIEERAAR, HhEER
IR A AT R . BRI JE . ek
s . R TEIR AR O E . LK E . R
WE . HHEIREE M EREIEE, R A b
e I JE . PR R . ORUEFT R . A o7 4
IR JE . THRRAF AR . EA P w0 B B e o
3 VR R BT 3T LME & UC /N B 36 1R 7Y
AL, i g R ok, DPA X w2 %
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Effects of three different marine lipids on ulcerative colitis mice and
their gut microbiome

ZHU Kai', DAI Zhiyuan "**, SHEN Qing **, ZHENG Zhenxiao "**'

(1. Institute of Seafood, Zhejiang Gongshang University, Hangzhou 310012, China;
2. State Key Laboratory of Aquatic Products Processing of Zhejiang Province, Hangzhou 310012,China;
3. Collaborative Innovation Center of Seafood Deep Processing, Zhejiang Gongshang University, Hangzhou 310012, China)

Abstract: Ulcerative colitis recently has become an increasingly common disease worldwide, mainly
due to people’s unbalanced daily diets. The effects of three different marine lipids, namely eicosapentae-
noic acid (EPA), docosapentaenoic acid (DPA) and docosahexaenoic acid (DHA), on ulcerative colitis
mice and influences on their intestinal flora were studied. In the present study, the C57BL/6 mice were
used as experimental model, induced by dextran sulfate sodium (DSS); The protective effects of these
three kinds of marine lipids on ulcerative colitis were evaluated by the indexes of the body weight loss,
disease activity index (DAI) score, the morphology of colon, the length of colon, the ratio of colon
weight to length, the microscopic images of colon sections stained with hematoxylin-eosin (H.E) and
histological damage score; 16S rDNA high-throughput sequencing method was adopted to characterize the
influences of these three marine lipids on the microecological changes of intestinal flora in mice. DAI of EPA,
DPA, DHA and model group increased 0.33-3.33, 0.33-2.67, 0-3.00, 0.33-4.00 respectively; length of colon tissue
increased by 21.12%, 21.90% and 22.29% in EPA, DPA and DHA group compared to model mice (5.16 cm); the
ratio of colon weight to length of EPA, DPA and DHA group reduced by 22.18%, 22.15% and 24.55% compared
with model mice; mice treated with EPA, DPA and DHA showed lower histological damage score (2.51, 2.16,
2.23 respectively) while DSS treated mice showed worse intestinal morphology (3.51). The results of pathological
indexes showed that the decrease of body weight, the increase of DAI, the shortening of the colon tissue and the
increase of histological damage score were significantly inhibited by the supplementation with these three kinds of
marine lipids, compared with the model group. Moreover, DPA was more effective in the prevention of the loss of
body weight, the increase of disease activity index score and the increase of the histological damage score than
EPA and DHA. Higher abundance of Akkermansia, Alistipes, Bifidobacterium, Blautia, Butyricicoccus, Eubac-
terium and Oscillibacter and lower abundance of Allobaculum, Bacteroides, Desulfovibrio, Enterococcus, Esheri-
chia/Shigella, Lactococcus, Prevotella and Lachnospiraceae were showed in mice treated with EPA, DPA and
DHA by 16S rDNA high-throughput sequencing, compared with the model group. The results represented the sig-
nificantly regulatory effect of these three kinds of marine lipids on intestine flora ecology. In addition, DPA was
more effective in the regulation of the relative abundance of Akkermansia, Alistipes, Butyricicoccus and Esheri-
chia/Shigella, compared with EPA and DHA. All these findings indicated that EPA, DPA and DHA, these three
kinds of marine lipids could significantly alleviate the symptoms of UC, and the composition and structure of
intestinal flora in UC mice were significantly affected by the supplementation of these three kinds of marine lipids.
Based on these, we assumed that the regulation effect of these three kinds of marine lipids on UC was related to
their regulation effect on the specific intestinal microorganisms. We hope this study could provide important refer-
ence for the research of biological effects of marine active lipids, especially for the biological effects of DPA.
Moreover, we hope this study could also provide important reference for the dietary control of chronic diseases.
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