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SEERENX TR KRFREREKE KEE
Rk RGIE X E R RIERRZME

W, KT, Hekm,
(LWBHRERZFRBHFE TRFR

2L, MWE, ZHE, BER

WL/ R4 030801)

HE A6, A THEE SRR ZAERIR T ISR NS W B AR AR K P69 %k, k.21 B E SR SD KR
60 R FAHLH A A B 15% K 22 (15% SO)  15%% 4 40 (15% PO) 15%A B 28 (15% 00).15% % 4 21 (15% FO)
Z 1:1 SOFO 4, A A ABE g Em 2 g s R , X 6 AR B FRAR 138, M A RN S8 i Es
TN R E HK KEROARITIE PR E T A EE T E R EMNITREALRLRRE L, AEFREETFTRS
B4k X BB (qQRT-PCR)A& M K FF ME2E R4 R R4t KA B ey Rk & 4R .50 ¥ n-6 Riafe g iy i 4% H 46.37%,FO +
n=3 RA4aFa B W B A F o 37.55% PO b 4aAe I Iy B A8 A 24.78% ,00 £ R4 Fa fis B B A5 A 36.39%, 4B K R AE
FPHEELS S LME LT, @ 111 SOFO Mk AT MM S Z K+ B 2K TF A BAE 15% SO 28(P<0.05), &2k R f s
BEAKEAOSTREFRER M 15% SO AL FHRESETRHALEF & TAMBAKL 111 SOFO 4 (P<0.05). 5 B4t
W, 15% PO M IE4k 48 B H T & (P<0.05), #4LHEELRER,15% SO A 15% PO AARBEMEN 5, 4R
WAR X A A 2 R AR 5T RAAA 15% SO B4 15% PO L4k 48 % (Hep) kB A ik B 3 4% (P<0.05);15% SO 41
Fo 15% PO W4k 455 R G (Fpn ) AR R X T2 F IR T L T E B MU (P<0.05), HrIRaat, 15% FO B =Hh4 5
HBiEEG 1(DMT-1) A B ¥ A% 82 F B4 5 (P<0.05),15% PO 454k F G 24k 2(TIR2) A B 44 R & ¥ B F BB A%
(P<0.05), ## 488 T 15% SO,15% 1:1 SO:FO =T A dip 4 HUik o i 4k K T 38 3 BT IE4K 69 ST AR | 2 M A8 B e 5 & ARG 1
8 A% 15% 00 & 15% FO AR 4k AR B 90 2% vk M 15% PO I 7T 24 5] A2 MF IR a9 4k it AR IR T & B WAk £ &b s F
R A SR AR LA — G BB AR

KB BRI, BEHE;, RHE; SRR
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WRAE NGB rpA ] b i — 38, HEA
AR B A BONIR MR AL S HE R A DA
KMo B sl it 22 BE 0 B AT B D 2 X

JIi 2 (Monounsaturated fatty acids, MUFA)Ff1Z A~
M FIE W 2 (Polyunsaturated fatty acids, PUFA),
S R P A SR I R R B R, — 2 A

JE R | T1 78005 PR o5 5502 P 95 1 A3 85007 02—, T i
JiE 4 i 7 T2 20 Bt 2 52 el A SR AE R Y
rz—H,

THE 18 107 TR 4 1 83 2 X MILAAR I I A8 7 A 52
e ST 3 5 ) A MR A B T AH OG . IIFSE R B, il
B A LA K Mg 1 T2 2 70 387 2 53 i Je 15 25 1 R
PE o NRDETE LB, S BEIE &, TCie IR i R (1 25 7
nar, B2 gl e B R UM EREAIC AR RN i 1D R
(Saturated fatty acids, SFA), X} F 5 A A1
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BEVAT RGO IE &% B, SFA X F i 5% 2 SUgod: iy 46
i BB HAAE R, AN A AR 107 R X T — 1B
HUEA W, AR RHBASH &
AN AR i T T 10 R 12 AR A T K Ab A W i AR
o7 A B R R AR AR, A AR IR
L 25 1E n—-6/n-3 PUFA B HLBI N 1:1 BgAs
YR 2001 R T W Mg | A R A
Wy A& AED R SR BAR Y P ) n-6/m-3 PU-
FA Fb A7) Xt T 79057 I ke DA R fde e 1 ik ) o L A
TR X,

AN T i P s 118 A0 S o AL A4 g AR %) 2 1z
H5 R HMARZ 5P SZHUBHA X, R
HCHCISE A g 1 2% 18 IBORTR FH 0 2 BRI e 1 T B
T YRR OB PR, AT AL S b i 2 R
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R, A FEAME IR R BRSBTS
BRACHE 2 18] B A X1 B 9 5 5 Z- 00 Bk AT LA IR
Ji 85 KT T U A 2 W A BRI A, D T
X e £ 2R B, AT 5 0O TR g R 5 3R AL e
P RS S BUA N B B — 2D ™,
By ZARGOAAR N ER DT HE BB PEDR R, stk m]
U R AR — 9 5 2% 5 3 e 1) P ) 4 P XS T B A
Bl A B0 R4 AT BB 3 EE AR

I B &5 2R 2R A3 B[] 15 1T B A 52 23 A
Ji B R i 07 TR A S WAL AR A A8 B AL B B A
B, 2T, AT o 45T K A [R] IR 15 R+
JOC ) I B, O R R I LR S R B R OKF-
T ERACHIAR SC L I ) 2 1Rk | 15 e BB 3R -
AR 2 EL AR T B0 £ B 20 A I M 7 TR A J J
FUEEARE i 1 52

1 MBERE
1.1 MRS

MG ] — SR, AR I T & S
BN ) 5 4 B8 RE A8 il i A 4 80 TR o 4 T A R
O Rt e 3 A R B A R
55 SRR 7 G ) M AR S, P BE A L 3R gl X T
AIN-93G bRttt dbat 7 DR AP AR A FRA
Al

AT &, R REREYREA
FRZA ] 5 KRB K (Insulin ) ELISA 7] &, Eiff
VG AR R R D 5 I I R & | il £
I U &, rE U E ) TR AT s KR
BREE 1 ELISA Al &, ISR E Y RHE A
RS ) 38 i g 00 &, IRIUTR4E R B B
HoA BN A 5 [ M % i RNase T8 5R5, LA Tk

Y T A R 2 A ;RNAiso Plus i 7 &  Prime-
ScriptTM  RT Master Mix % 3 F & TB
GreenTM Premix Ex Taq™ II ik # & , K i#&
TaKaRa A= ¥ TFE 8w o Hog 20 148 [ 77 3 #r 4l
%,
12 UF5iE&E

ST, ZEERBIE A FR A | 2 D) e i
FRA, s A0 SR A B A HUSRR S 45 B 11K
FUIE A, J2 [ thermo 23 &l 5 B K AL AL HEHL , 2 )8k
AR F R IR R i BRO) L, b ok R4
WABRATE; AR HL, TEBHEMRRHE A R
Al 5 B GUEE , L AL A W R R AT B A 5 S Y
JtrE it PCRAX, K EZHERA ],
1.3 FHik
1.3.1 A AR e e &t il e 45 0l B 19 Aig 1D
T2 K BGR FACAH (i vk A T A U 28 3 K A |
BRI HEEC . BE T 2 A S AR iR H Rk )5, 48 0.45
pm U8R S B LI W SRl . Bk A
CD-2560(100 m x 0.25 mm x 0.20 wm) ; FHEFEF
130 CH£ 5 5 min, A 4 °C/min B3R THE & 240
C, PR FE 30 min; FEFE TR 250 °C 8 EE 0.5
mL/min ; 43 ERE ;43 H 1001 K I8 FID 5 A8 0
AR 250 °C,
1.3.2 AIRIEE £ BB 7 R AR B0 p B BC T DU A5 25
THRE B 1D 2 % d e, EAT R B R A IR ok
HRZH R AIN-93G TRk FE (KRSl 7%) , 5%
55 20 s 9 e R AE AIN-93G 1B 3 A K 7 1) 2 Ak
A 15% AR B RE ]I OR % 25 1R IR
TR & 1>0.05%, LAURE SR ML A B E 3580 A
AR 3 JEECH 1 R S S i T -20
CUKFE N REGIRAE

F1 FARBERERF (%)
Table 1 Formulations of feed in every group(%)

N 28 3
X B8 21 15% SO 15% PO 15% 00 15% FO 1:1 SO:FO
&G 20.00 20.00 20.00 20.00 20.00 20.00
A B K 13.20 13.20 13.20 13.20 13.20 13.20
B-D—vk via XA —a—D—vik v ) £ H5 3F 10.00 10.00 10.00 10.00 10.00 10.00
ORI H 39.75 31.75 31.75 31.75 31.75 31.75
ek 5.00 5.00 5.00 5.00 5.00 5.00
X 2k 7.00 15.00 7.50
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(Ex1)
. 28 )
A
5 18,40 15% SO 15% PO 15% 00 15% FO  1:1 SO:FO
P 15.00
B i 15.00 7.50
HHE 15.00
AIN-93G & 4 Jf %44 3.50 3.50 3.50 3.50 3.50 3.50
N 0.30 0.30 0.30 0.30 0.30 0.30
AIN-93-VX % % % o4 1.00 1.00 1.00 1.00 1.00 1.00
R 3 G B 3k 0.25 0.25 0.25 0.25 0.25 0.25

1.3.3 WAL EESr 60 HIE s gUEYE SD K
(21 Hiy), MFILvgERK2%E [SCXK ()
2015-0001], & T-Hr sl ¥ b5 im 5% i W PR 3R 7
d J&  BEALS R 6 4. X EZH [ 15% SO 41.15% PO
4 15% 00 #H .15% FO Z41F1 1:1 SO:FO £, %1
AR FHEIMAG 8 7% SO BIAR#E AIN 93G /i
B3 15% SO .15% PO .15% 00 K 15% FO
20 LA AIN 93G fal Bl A 3Rl TR 15% ) AS [H]
g ,1:1 SO:FO ZH ¥ il A 2 R 7.5% K 3
7.5% 0 25 H K BRI 2 43 A 97, % 9 I BE AR 4+
1E(2322)°C, KELH B & Yok, &2 d e R
B Ak 1 ot () Ao B g R B B 2 5 2 T 1)
TR, A S AR I, e g At 13 8, SEI A R,
KEZNE 12 h, BREFEALBE A I 3 B FF 41 2
&

1.3.4  REUFRER A8 LS R S ENlE =
FERH 5 1k 70 6 150 R 9000 7 A L P U ) 28 0 A e 5 3R
T,

1.3.5 KRB ERA CHE bR I HeAH DG 7]
o U BRI O B £ 2 1 IV R SRR S
1.3.6 KREJFIEAZLE S ENE KB O0S5g
JHFHIE2H 21 28 R DO 3 M T A, ML 5 mLL

T2, i, SO 445 oI N a5 2 s A Bl T i AY
HHHETIE R TH A E RS RRIRE VR AR 50 CLL
T HCH T A RO G AUBE T O O R
AR, B & 50 mL A IR, A FEI A
FH LB G 45 2 IR BT 3% A (ICP-MS) ] & JiT JiE
AP

1.3.7 KREFFIESE @RI Re AR
BB E T K, SZRBKYE 1 min J5 UL
W Y YL {5 15~30 min, PAZEWEK FE 40 Wik 5~
10 min, A PFLLGe R Y A 9 4% 5~10 min, 4 H
KK PR B K E W MR R 3 A B T
Bi N REEUR AT /34T .

1.3.8 FEFEME K 1 m L RNAiso Plus ITAZE
0.1 g JFEAHZ, 5435 K G HE B RNA, K U
RNA WMk B M 2 )5, 4% 4 pL PrimeScriptTM
RT Master Mix Fll— % &t (1) & RNA #2509 im A
EP &, 3 H Rnase—free dd H,0 Jl1 % 20 wL(&
LV B i ZE oK AT ) R RIR A H ) 37 C
15 min .85 °C 5 s 4 CLRAFI S5 HAT IR %, =2
JF 4% 1% 95 °C 1 min;95 °C 105 .62 °C 30 s (45 M
F£);95°C 15 .60 °C 1 min 95 °C 15 s My & F 0k 4T
PCR ¥ 3, 5194 F 3%,

x2 519575
Table 2 Primer sequences
AR 145 (5°—37) A 35
F: ACTTCGAGCAGGAGATGGCC
B-actin NM 031144.3
R: CCCAAGAAGGAAGGCTGGAA
F: TGCCTGTCTCCTGCTTCTCCTCC
Hep NM 012582.2
R: TCGCAATGTCTGCCCTGCTTTC
F: ACAAACAAGGGGAGAACGC
Fpnl NM 133315.2

R: ATGACGGACACATTCTGAACCA
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(8% 2)
AR 14 A5 (5°—37) A9 5
F: TATCTAGATGACCAACAGCC
DMT-1 NM 013173.2
R: ATCTTACCCAAACTGGCACG
F: AGCTGGGACGGAGGTGACTT
TfR2 NM 001105916.1

R: TCCAGGCTCACGTACACAACAG

1.4 BIEFITSH

2 EREHSM

KM Graphpad Prism 8.0.1 FBEAT/ER B 2.1 BEAMBSASTER MM AR

P LS Y98 45 fE 1R (x2SEM) 7w |, I 2% ] IBM
SPSS Statistics 23.0 B F 1707 Z 55 R IR Z 5
Ve LR 7 2200, T3 LA Tukey %2517 2%k
I LR, DL P<0.05 WEFBEA G #E XL

8¢ 3 RT, 5 H AR RN R T R L o
H24.78% , A3 n—-3 SRS B R S RN
37.55% , HIHY 1 v BN AR RTRR B R 4 4k 36.39%,
K n—6 N AR IR & &8 46.37%.

44 2 A oA
x 3 AREMMAE+REZRERERM LG (%)
Table 3 Main fatty acid composition in different oils (%)

g o B2 AP K SO PO 00 FO
C10:0 - 0.0541 - -
C12:0 - 0.0416 - 0.0470
C13:0 - - - 0.0330
C14:0 0.0484 0.7470 0.0103 3.1265
Cl4:1 - 0.0164 - 0.0482
C15:0 0.0093 0.0259 0.0080 0.3375
C16:0 8.1243 14.5697 5.9625 10.3569
Cl16:1 0.0592 1.1619 0.4417 3.8084
C17:0 0.0824 0.1617 0.0341 0.3189
C17:1 0.0328 - - -
C18:0 3.0451 8.9745 2.0454 2.3226

C18:1n9t 0.0163 - - 0.0965
C18:1n9¢ 18.3279 23.2883 35.8055 10.7117
C18:2n6t 0.1884 - - -
C18:2n6¢ 45.8806 10.3750 4.1703 3.3456
C20:0 0.2185 0.1693 0.2900 0.2924
C18:3n6 0.3054 0.0599 - 0.2116
C20:1 0.2882 0.5426 0.1345 3.8485
C18:3n3 5.1148 0.5423 0.5835 1.7841
C21:0 0.0324 - 0.0147 0.0391
C20:2 0.0498 0.5057 0.0046 0.3636
C22:0 0.3441 0.0112 0.0948 -
C20:3n6 - 0.0912 - 0.1924
C22:1n9 - 0.0113 0.0074 -
C20:3n3 - 0.0871 0.0068 -
C20:4n6 - 0.2578 0.5529 1.1544
C23:0 0.0025 0.0120 0.0228 0.0658
C22:2 - 0.0111 - 0.0576
C24:0 - 0.0085 0.0574 0.0767
C20:5n3 0.1024 - - 12.0161
C24:1 0.0572 - - 0.4984
(C22:6n3 - 0.0476 - 23.7457
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2.2 h¥ A o i A A A BR B A AL B, AR 4 R
i 1 A 3 AT S A% AL ARDRL PP IR T 1R B9 4

x4 EFATWIERARFMAEH RSB (%)
Table 4 Fatty acid composition of feed in every group (%)

21 5 SFA MUFA PUFA n-6 PUFA n-3 PUFA
st 8 41 11.91 18.78 51.64 46.37 5.22
15% SO 11.91 18.78 51.64 46.37 522
15% PO 24.78 25.02 11.98 10.78 0.68
15% 00 8.54 36.39 5.32 4.72 0.59
15% FO 17.02 19.01 42.87 4.90 37.55
1:1 SO:FO 14.47 18.90 47.26 25.64 21.39
2 4 T, WHRALYS 15% SO 4LIR N %5 BAKVBRMENSAXRFHESEOEM
P n—6 PUFA B9 H 5% 85, 15% PO 201 ) i i (9/d, x=SEM) N
‘ N A Table 5 Effects of dietary fatty acid composition
F T SFA:MUFA = 1:1,15% 00 4 5 7 i ¥4 1% on food intake of rats (g/d, x + SEM)
: 2 S e 1 T K 1L
EFI MUFA eqt’fﬁﬂﬂilﬁils% FO /E_Eﬁﬂﬁ%*@f&}qj é’ﬂﬁl] %gﬁ‘ﬁﬂlﬁ]'&ﬁkﬁ%ié#&@’%
n-3 PUFA L&, 1:1 SO:FO g I 12 #4 h —
X IR 2 04 + 2.63*
n-3 PUFAm-6 PUFA~1:1, " 17.04 = 2.63
23 iﬁ?ﬁﬁ%ﬁ‘]iﬂﬂfﬁ 15% SO 15.46 + 3.13*
H% 5 Al A, 241K BUTE S 0 a] - ¥ & 15% PO 14.42 + 3.36°
R AR 15% 00 16.96 = 2.95°
=] 2 T t BTl By
2.4 j(u:dﬂ:ﬂff’%%*E&Hﬁ%%*jqﬂ:]:ﬂmg 150 FO 1649 £ 3.81"
PPl 1 AT, A5 2 R U I 6 4 B S E
EHE R (P>0.05); 5 X IBALM I 1:1 SO:FO 41 1H SO0 1539+ 2.64

el KT E MR T IRALA 15% SO 41 (P< e APTHRAETAARIEEX(P005).

0.05),

1.5

—
>

JB& £ 2 K
Insulin level/ng-ml™"

o

o

7 % 7K T
Glucose level/pmol - g™

0.0

215
Group
(a)

T AR PR ROR 22 5 A G2 8 L (P<0.05), F A,

1 BEERBREETXRFEHEE (@) RESE(b)KTEHZME

Fig.1 Effects of dietary fatty acid composition on levels of liver glucose (a) and insulin (b) in rats
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2.5 XRIMA&KEXIERF
MR 2 mfH, RERIMLEARSEEASHZ
(8] ¥4 JC @ 35 Pk 25 5 (P>0.05) 5 1 15% SO 4 1fil 75

M20E H S R

Hemoglobin content/g- 1.

134t

Serum iron content/mg- L™

B A Bt

Ferritin content/ng-mL!

B2 BEReERBamdARLIEA ).
BE(b) B EB (c)kFHFm
Fig.2 Effects of dietary fatty acid composition
on hemoglobin (a), serum iron (b) and ferritin (c¢)

levels of rats

B Rhm H B T4 K 1:1 SOFO 41
(P<0.05),
26 AREREIHBURMARFEXSEN
A

i 3 AT, SR H L 15% PO 4L i
Bk TR (P<0.05)

200

B
Iron content/mg-kg™

4531
Group

3 AEERBEIEEMNKEFESRSENZN
Fig.3 Effects of dietary fatty acid compositions

on iron content in liver of rats

27 KRBFHEALETELTELEER

P& 4 AL, L A € DX SR RS L
E, 1E 56 B IR 2H 23 P9 R] D A R E A 1 i
YL URL K /b BEAR AR (O B0RL, R W T R,
15% SO ZHA1 15% PO 4 kith (o Bk &
2.8 ARAFHEARHGREEXERRIEILER

M S AT, S5XFRAM L, 15% SO 4
15% PO 24 Hep K& [H K3k W 2 FEAL (P<0.05).
15% SO 41 15% PO 4 Fpnl FEH )85 W
FRT HEAREIRA (P<0.05), 54 HRAAH,
15% FO 20 DMT-1 3£ M 1 335 & 8 3 %7 &
(P<0.05), SXFHR4IM L ,15% PO 4 TfR2 3£
3k B i F AR (P<0.05) .

3 itig

AAGE R, KU R Y S Al A D
FEIMAR R K A E XA 15% SO 41 iF
W5 R ¥4 i n-6 PUFA ) H i e 5, 15% PO 4
JIE 105 B2 K8 S SFASMUFA =~ 1:1,15% 00 41 i iy
MR A8 B MUFA 19 EE B 55, 15% FO 4105 15 iR



160 hoE N % R 2023 455 8 ]

T RTINS N BT
Y R RS e

F e
(e)15% PO A

(d)15% 00 4 (e)15% FO H (H)1:1 SO:FO
B4 ARFBA[ALEETHLBER
Fig.4 Prussian blue staining results of liver tissue in rats

1.5 1.8

Hep mRNA ik
e =
D ~N

Hep mRNA expression level
Fpnl mRNA ikt

Fpnl mRNA expression level

0.0

DMT-1 mRNA Fik it
DMT-1 mRNA expression level
TfR2 mRNA ik &
TfR2 mRNA expression level

5 XRAEFAES Hep(a).Fpni(b) .DMT-1(c)# TfR2(d)mRNA B Ri%E
Fig.5 Expressions of Hep (a), Fpnl (b), DMT-1 (c¢) and TfR2 (d) mRNA in liver of rats
e n=3 PUFA 09 LM =5, 1:1 SO:FO 4R8I SR R T BE -SRI ik v ase FH B4 B D R A
R H i n-3 PUFAm-6 PUFA=~1:1, &uliflgrh S SOl IEAS B & B 56, TR SR F T 5250 1] 1)
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FHRRYFREELE EEZR,

JH RS2 HLAA WS B A0 80 A0 = B2 88, RS 5
Az ZE L BN SR i 1 22 = R R R A&
A EEFER, ARWREBUT IR U — 25 T i
ASTR] Big 15 i X AILAA B i AR B 52 e 22 i A 5
FW, E IR E (BB HERE L R 45%) T T30 12 JH
J5i ,93.3% M BB JE R B BT 8 5 KAkt , R
R REAE 5 | S LB A S ALY, AR oe 45
R, T 15% A [R] 15 £ BE W7 R 48 BG4 i £ ik B
TR UG, A4l BRI IR 45 0 2 i e B B 22
5, BT ARG R A & TN R AR
PRI 17T e A TRk B 43 9 AS ) P e 3 oA 1t B T
ENGLOESE S-S N Wig i Rop S S W
W2ZEFHEL T, 1:1 SO:FO 45 R K I Z 1K
TR K 15% SO 4, #E 1:1 SO:FO 4 F
RN T n=3 ZAMLHAAG TR, o IE R g
5 AN AR Z B BRI, 25 A 22 00 iE
FELE R, n-6/m=3 PUFA () Fb 49 38 w5 ] DL 35 A9 5|
T RAE B Y & AR T B FO AR T
iy 70 T T AR 5 2R KT Y ek A T
N 2 U E RO AR I LA A R B
AR RE 5 7= Az AT I 52 R,

B R W5 G 385 5 4488 B A 8 m) i oy ¢
16200y gt i — 20 T IR 1 1 7 R R B R B
RN 52, 25 R, & 41 R Bl 21 8
KiEREASTELHE 25, K 1:1 SO:FO
MRS BEIRT 15% SO 41, il n-6 £
AN FNAE 7 1 AH 3 T 38 8 n=3 Z2 BRI R T
T, 05 Sk v kT, AR R, Bt
2 R 8 2 X8 AR S A ) 4 5 4 R L R A i)
JHE W8 A B AR, S BOMOBE T =222 i 15% SO 4l
KEBESZE SRS T 151 SOFO 4, #RE 15%
SO W TN , ML Ik 2 44 4 B2 A T 1E 8 I 455
LY, (H L B e A I 35 kK 5 2 EL 121 SO:
FO I 5| i 3% 4 /K 7 1 B (2 A8 4k 08 B & 1
n=3 HLANIEF A 7 IR T TURE % DA I Ak B it R
5 32 0 5 1T R MILAAR I K-

VE R R i Z UKL 2, IR IR 2 4 0 2224
fednE, #E—XHFREE S |k T, 45 R K
M ,15% PO A4 T X IR4 (15% 00 41 .15%
FO 24 . 1:1 SO:FO AP\ F+ 5. ICP-MS %521 5 4%

WK 15% SO 4N BE & 5 5 6T REATAH e e i 2
eSS, (HME L R WoR A —a Bk
OB BROTRR 23 52 Mol JHF0E e 5 2215 538 %, 2 88U
5 3R Z RS R RS, 855 R 5 2 R L T
BRI E LR WA 15% SO T T4 R BT
[ 15 F R AOKSE M T 1:1 SO:FO A4 Bk
5, 15% PO 2K FRUFIEIE 5 2 ARk A A
BH I A Ak T2 20 K BRI IE 0 & A T R 0S4 I
A B2 Y T AR S 56 9879 S 3 P I Ak R
(4 7K - B AR 8 5 | ke K BRBL AR & A8 i i 2 B,
H2C 451 KBRS/ 725

JF o T AL A A A AR S 2 B O LAY
VEHT, HAT DL i 43 02k R 25 (Hep ) 76— HH X 25
{14 A B B P 8 R AR AR I I Ak R S Y 4 F
KH T A 4 8§55 -1 (DMT-1) B8 1 %
TR-2 (TfR2 ) % SR E U 11 S ia A i —— Mgk
% 3z 1 (Fpnl ) 55 2k A8 A0 5 8 1 i 2 5k A
Jas 12020 ACHIE 5 R AR R G 3 PRI 1 2 R 0 g
REIR, SXEAML,15% SO fil 15% PO 41
Hep JEPRFRIRAKOF- BB TR A M R &
11 78945 PR 5 30T IR BRI K 98 22 K7 A ot
TRk L R R P VR AN I S =, O B
Fpnl FE RN T 70% 813 2 F RS EEH )G
BREZE M RIEE LE, R& kI E KR
P 1 WA T I RO PR R BRI I Ak L I T Ak AR
P e B8 R AT JOE B 55 B8, ARFSE T, 15% SO A
15% PO 21 K Bk 8 28 3L [ & 38 R I, Fpnl 43k
IR TR, X T AR 5 BOR BUF IR TR
JRIH  TAR2 32 B3k 1 JIF 4 i 6 ™), HORAU—
FlA S B IR A0 M 2R B LR, R T
JIE B RN RETI Hep (14 & B8 5 PR 7B A HF 5 )
FE 45 R B R TR2 mRNA F ik KA LY
Hep FiKkIEAR—F, DMT-1 133552 B 40 MRk
TR 15% FO 4 DMT-1 3 F ik & T il
B H AT IR 2R DU RUIR AR X F 15% SO & 15% PO
AT IR T 1 9 £ 3 0 R A | KR O R
A HALHE A Rt — PR

4 Z5ig
MET 15% S0,15% 1:1 SO:FO A L4 i
IR NIRT R 7 N D iy B 7 R AW v A T i
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Effects of Dietary Fatty Acid Compositions on Insulin Levels, Iron Contents and Iron
Metabolism Related Gene Expressions in Liver of Rats under High Fat Diet

Cheng Feier, Shen Jiaojiao, Zhang Naning, Yang Haoyu, He Lixia, Yun Shaojun”, Feng Cuiping
(College of Food Science and Engineering, Shanxi Agricultural University, Taigu 030801, Shanxi)

Abstract Objective: In this study, the effects of different dietary fatty acid composition on liver glucose level were dis-
cussed based on the interaction of insulin and iron metabolism. Methods: Sixty 21-day-old clean male SD rats were ran-
domly divided into: control group, 15% SO group, 15% PO group (lard), 15% OO group (olive oil), 15% FO group
(fish oil), and 1:1 SO:FO group. Firstly, the fatty acid compositions of oils were determined by gas chromatography,
and then the contents of glucose and insulin in liver were measured after 13 weeks of intervention with different oils.
The contents of hemoglobin, serum iron, ferritin in liver were also detected, and the iron deposition in liver tissue was
observed by prussian blue staining. The key genes expressions of iron metabolism in rat liver was detected by quantita-
tive real-time polymerase chain reaction (qRT-PCR). Results: The n—6 unsaturated fat acid content in SO was 46.37%,
the n—3 unsaturated fat acid content in FO was 37.55%, the saturated fat acid content in PO was 24.78%, and the mo-
nounsaturated fatty acid content in OO was 36.39%. There were no significant differences in the contents of glucose in
the liver of rats in each group. The level of hepatic insulin in the rats of 1:1 SO:FO group was significantly lower than
that in the control group and the 15% SO group (P <0.05). There were no significant differences in hemoglobin and fer-
ritin among all the groups, but the serum iron content in 15% SO group was the highest and significantly higher than
that in the control group and 1:1 SO:FO group (P < 0.05). Compared with the control group, the iron content in liver of
15% PO group was significantly higher (P < 0.05), and prussian blue staining results showed that brown particles in-
creased in 15% SO group and 15% PO group. The expression of hepcidin (Hep) gene decreased significantly in 15% SO
group and 15% PO group (P <0.05); the expression of ferroportin 1 (FPN 1) gene in 15% SO group and 15% PO
group was significantly lower than those in other high—fat groups (P < 0.05). Compared with the control group, the ex-
pression of divalent metal transporter 1 (DMT-1) gene in 15% FO group was significantly higher (P < 0.05). Compared
with the control group, the expression of transferrin receptor-2 (TfR-2) gene in 15% PO group decreased significantly
(P<0.05). Conclusion: Compared with 15% SO, 15% 1:1 SO:FO could inhibit the increase of serum iron level and liv-
er iron deposition, and then resist the decrease of insulin sensitivity; 15% OO and 15% FO had no remarkable effect
on liver iron deposition, while 15% PO could cause liver iron deposition. Overall, appropriate supplementation of fish oil
can improve liver glucose and iron metabolism.

Keywords dietary fatty acids; glucose; insulin; iron metabolism



