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With Edible Oil on Fat Hoarding and Cognitive Function of Rat
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Abstract: The effects of constituted edible oils prepared from medium chain triglycerides and conjugated
linoleates on fat accumulation and cognitive function of rats were investigated. Sixty SD rats were randomly

divided into control (distilled water), lard, healthy oil and combined oil groups. The rats were oral

Wi B 2022-02-20
fEEfEN: FE K, B, 1991 A, MR, R REERS . E-mail: xyf2995@gzucm.edu.cn.
BIEE: BB, £, 1974 g, Wi, #UZ, U m i RAEE SHA RS . E-mail: hycao@gzucm.edu.cn.

128



E305 2022 F £ 45

- ) °®
BB il
c TR;hEnai:l
SCIENCE AND TECHNOLOGY OF GEREALS,01L8 AND FaoDS

BAENIT

administration for 4 weeks. The body weight, food intake and water consumption of rats were recorded, while

the cognitive function was investigated using morris water maze. The Lee’s index, as well as the weights of

perirenal, abdominal, epididymal and epicardial fat were measured, besides, the blood was obtained for blood

glucose, liver function, lipid metabolism, leptin and TNF-a testing. The structure of small intestine and liver

lobules was observed. Compared with the control group, the weight of perirenal, epididymal and epicardial

fat, as well as TNF-a and ALT were significantly higher in the lard group. Compared with the lard group, the

fasting glucose values, ALT, the weight of perirenal, epididymis and epicardial fat, as well as TNF-a were

significantly lower in the healthy oil group and combined oil group. Compared with the control and lard

groups, the level of triglycerides was significantly lower in the combined low group. The reconstituted oil has

potential benefits on controlling the increase of triglyceride level and inflammatory response induced by high

amount of oil intake.

Key words. medium chain triglycerides; conjugated linoleates; fat accumulation; cognitive function

T HE PRI B W BE HIh =R (MCT ). J:400
MR (CLA). o-3 RINIMEBRBENIRFC L) 12
FHTHERE SRk A PERIEYT o Horbr, g
SR EA T . P R S R Bk
FHTARJG PR g B A QI B A £ 25
7B LR A B B Sl R R SRS, S L AE HAE
JREE i L B R A B iz . SRR
I R —Fh AT 22 A BT BE B R AR AR B R
A LA Ao 5 o) 240 R0 L A i D 4 A O T Ak
U0 N 0 A0 LB, R R SE A B AR PPARYy JE R 7E
Ji 17 40 i v A 2 3k a0 T O B B AR, -3
Z BRI R A o= JRRAR ST, — RN
iR (DHA ) U TO%EAE 0 i i 5 e B L A e 45
J5 T EA A = i A

T eI B 6 HE R 1) £ AL AR R B, AH CF
FARIETMRZ | X TR BRI s B 30
SR b, TSR e il S g F= A,
=lE . ANHRURTE 17 R S5 T BE i s F A A
R T LA B9 19 B3 D) B Ay 53k . 2020 4F Tyler
Maher 2120 MCT #1 CLA B2 iR . LMAE I
W BERIC AR D ESE X %, 3P4 MCT/CLA
T AN AR R Rk 22 5%, SRR
MCT /- S B HE LR | B-2 TR (B-HB) WRIE
(T R DU (ghrelin ) ¥R 2 (440 ) 70 £ B
R RS R A SASERL, JFH MCT Xf
T AT AN B HEZS 2R DL K B-HB VREE T
UL T R RE AR AE T, 5 R AR s (R
FHAMARE T MCT 7] BE B hgUsk

FET I, A DU AR B R RO R X4,
TEHER A M SR T HE TRl e, ZRB B YIhE
THTAE XoF fedt e A i K BRUR I FEL AR LA B R B g 1Y) 5
Wiy, JE PP HOR R BRI 7 AR DL R A B 2 RE
(RS o AN 0 18 BB H il = L LR R |
B o WRER TR . & & DHA B EE N
RIFES, HPREAEY MCT SR 47%~73%Z
P sh, DLESWEE MCT & &7 k%t TR
AR
1 #MRlER=E
1.1 R

70% 4 H I =R R L 60 %o IV H R 1 4
K. S0%E AN A . 10% DHA Bk . 415
e R (7N A RA R MRS
(TNF) -a ELISA 0l & JbatPUiE A YRkaL
BIRAH; TTKOEE., WK, EZyEREHR
FIAT PR/ ] ; HE YLl . AB-PAS YLy . At
Yrs I 2 4R AL AR A IR W 5L e
J KB R 2518 0K .

1.1.2 K5 sh¥

60 H SD HEPEREL, 110~130 g, Sh¥EHKIE
5 44822700002441, ¥F Al UE SCXK (8- )2020-0051 :
PRt A s A YR A TR A W]

12 UF5EH

Morris 7KK E MBI RS : HilERERHL
BRRAT; BAKAL 13-12T, 3L IB-P5 . #i&R
RHEFARAF; WYL RM2016: iR

129



BAENIT

.
WAL

E30%5 2022F F4H

FALERABR ] 5 27 PL KD-P: #iiL4s 44
MR AR IS A R A s A GFL-230: Kt
B I AR R A RAFE 4 A s Ak i
7080: HA7; K EEFAYL: FEECHRBHL (b
EHAFRAFH

1.3 REHE

1.3.1 Ak

FREEH M =B OR (4l 70% ) | FLHEI
PRI A (60% ) . SETRFF AR (50% ) . DHA
BB (10% ) . gifgil, e Dine g AR
SEME . AR E L AR T a2y, ARk
5 DA B I PREN . BUPEMIRG S B AR, i PRk
Hl =Eg . AEIER . STk . DHA Sl
TR LA B, AR S BRI i ek S 2
(18 2 5543 ) ) BROAS ) 5 B R R A, ol % T 8 1 A
RIAFERY A KSR . Rt . AR HE
AR
1.3.2 565 &

FEEL AT MY R B 1k 3 B8 A ik 2207 >k 149 B i
FE R RV, A DG R R T 5 434 g 1 ol FH 4
R IR S BRI B H B R A AN 6 g
( B R D2 2021 4555 7 5045 ) , DHA B H
e RHEATE <300 mg( Jit PAEHS 2010 455 3 540
), i EEH I =R A S R e AR A R
ARG DHA S8 % 10%DHA, s E A
T DHA #Ek 5 H s KA <3 g, FrLTE
ARE “fEERE R4l ' DHA SRy S R A
AR 30%

AR H IR TR % 60%CLA, AHY T
oy R L HE b R H R B E B KA AN
10 go FLHE MR AR H BREE N 6 g, a5 M
HEEAMT 1 g BPRLE 2SRRI EARMEH, &
a AT T A | AT R R H AR
H1~3 g EEFAL, AR K P R f K
Wl “HAEYEREA” 3 g, BPHH0ThER
1.8 go AU H% FAES BEVR BE T2 5, EHCH £
A 10 g HATEh 48 254 5

60 H SD B R B BEHL S A% BREH | FE A
fRFEmARZ . ERCHARIC. . mAlEd, 3t o6
4, ma 10 2, #E 28d,

X BEZH - R R SR 1 mL/100 g #E B 251K

RN BR A . H IR B IRER 0.9 g/kg HEF L,

TR (-3 BRITERA ) : HU 50%HK K
ST . 10% DHA B BBt L 7 « 3 i
TRE, RMSYIRE 0.9 gkg 4524,

HAMISMEHFIE (MCT: 47%) 4. B 70%
KA B 0 =R . 60% ) AR AT M ER R . 50%
WA LTFAN . 10%DHA FEilp i I 3.5 ¢
1.5:3.5: 1.5 7RG, IERIIYWIEE 0.9 gkg
mely,

BA MR HE (MCT: 60%) 41: B 70%
A EEHIH =R . 60%4 A ILHE I ER AR . 50%
W AR ZE TR . 10%DHA Bk B F R 5 - 2
2 VTR G, REIIWIAE 0.9 g/kg 4524,

HAMIEEFIE (MCT: 73%) 4. B 70%
WA R EEH I =R . 60%4 A S50 T I R Bk 14 IR
BiiEtt 73 #FATIRG, RIESIWIAE 0.9 g/kg
L E
1.4 —fiER

3 RicEARRMAEEMEE R, BRICRK
Kk, EBMWER AR, &5 —H, K&
R BRI 2 K B4 S AR, THE Lee’s #5480
15 KEEiE

G 4 KX R R KR B A, E ]
TR . LT 3 K, WA 1. 11, IV
GBI 4 G244 R BT 1] b BE 43 3 AN 3 A A K a5l
AR, RGEE R HAE 2 min N TR EF-G AR
6] ( JekEEIRI, Escape Latency, EL) . U1K K
£ 2 min WARBEHR BTG, W L8 A 51 A
B G Ak, IEREER 10 s, FEk
BEH . AR R TE I 1 AN )E FE AT
TR, H 258 A

SRR . FiEmE 4 X, BFEaH
2, BREAA ST, 2SI 2 min NR
SRR B, Soit B ads . SRR . F
BB, /N FUE Hh g DXl Tk ) % A A ]
DL R BT T B R
1.6 BERAIER

RUKA B 5, KBRS 1E 3 30 kK
I, BEJS 5T IFFRE R BRNT . MR . B2
i JU o BB U




E305 2022 F £ 45

. oo
~ iR GhilEHsE
p 7] ~ [
SCIENCE AND TECHNOLOGY OF CEREALS,OILS AND FOODS

BAENIT

17 MhikiEtRER

RUKE BRI G, KBRS IE 32 30 bk i
s R4 B 3h A A 2 B ORI il v A= fb FE A
FHEEE (leptin) . BAHEEEL (TC) | My H il
=RBE(TG ) | LT = %5 B2 i 2 1 JB[# B ( HDL-C ) |
M5 IR F B B (LDL-C) . ELISA ¥
IR RBEN F (TNF) -a 7K F,
1.8 fRIEFER

KB BB KBS, G5— B AF /N K/
W, FAESEKBE, BRI, IR4AR
W15 M E T 4% 2 R T A2, HE o6
Je T S R SR
19 #HESH

K HI SPSS19.0 Geit#ft, Bl L x +5 o,
P[] B3R A ST FEAS T K 36, 2 AR AR ] L
BRI ANOVA 437, MRE 7 22 55 PE A 30 45 2R %
#% LSD =X Dunnett’s Kz, b P<0.05 KA Gt

B,
400

—
300
100 [

0

- T 1

1R /g
[\%)
8

B B B D B
FF Py
& & & &
EAAE S
80 r
60 ] ] N
&
?540
3
20
0 1
X &
4_\%?‘@ %§®@L§§> @%®&%\%& "R’\\%
& & & &
RS S

2 ZBRERH
21 KER—MER
KEFLFHRET 4 A5, SHRBAKE L
Lee’s fRETC 5 . SXFIRAAR L, F4 ik 4H 25 I 1
VA TG 225 SmdlA L, A4 A
SR BCA (150 2t 2 25 M OB 1 W 2 R K. 1361 4 )]
THAETE B AN 2306 KRR A 4 3 s e s i, (L
S TR Bl R f BT B S SR AE T s B — 2
st WK 1,
22 KRBIEmRER
KEFLTHAER 4 G, SHARKRERED
TR EZES; SXTRAAELG, A AR
BiF S I AL SR 1D R W T s SR
FHEG, (BRI AL . 2 eI AN i 750 a4 5 R R A
B 52 i M O A1 R 1D o o S AR . R
Y R TR EZ AR AR, &—
FROAf RIS o it Bl B B 2 T vih s e 42 o 44k
B LAR#UIE ., WK 2,

50

10

Lot
=°l T T__T T
£ ,|
=
e
7B B B B B B
& & &S

1 BHRRMEE. FK, LeesiEHR =IEMEE

Fig.1 Body weight, body length, Lee'sindex and fasting glucose values of ratsin each group
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Note: “#” compared with lard group, P<0.05; “##” compared with lard group, P<0.01, Xzs.
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Tablel Latency of localized navigation evasion for each group of rats
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X IR 2 72.375£12.717 42.250+7.774 32.125+2.803
20 52.750+17.166 42.320+0.720 22.500+10.428
fa BRI AR 21 56.000+£10.235 42.760+0.730 27.000+14.292
S BCAR) 20 61.000+13.058 43.320£0.515 21.875+8.609
SCH ) 2 52.875+16.374 43.520+0.445 15.250+4.789

S C fen ) 2k 2 54.125+10.179 43.890+0.864 20.500+11.779
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Table2 Spatial exploration of ratsin each group
20531 BB AT /em PR L (E i ] LG A

X 2l 5.900+2.025 26 781.240+2 364.260 8.870+3.486 6.754+2.610
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S R A 2H 7.100+2.846 24 458.180+5 640.480 7.786%2.158 4.966+2.265
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Fig.3 Relevant indexesin the serum of each group of rats
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Hematoxylin-eosin staining of liver tissue
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Fig.6 Hematoxylin-eosin staining of small intestine tissue
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