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Abstract : Objective To investigate the effects of blackcurrant on lipid metabolism and intestinal flora in High — Fat Diet
mice. Methods A total of 150 C57BL/6] mice aged 7 — 8 weeks were selected, with half male and half female. Twelve mice
were randomly selected and fed a normal diet as a blank control group. The other mice were fed a high — fat diet for 8 weeks,
and the mice with successful obesity modeling were selected and randomly grouped according to gender. The 60 mice were
divided into four groups, including high — fat( normal saline) , low — dose (1 250 mg/ (kg + d) ), medium — dose (2 500 mg/
(kg - d)), and high — dose(5 000 mg/ (kg + d) ), with six mice in each group. The subjects were given continuous gavage for
10 weeks. To evaluate the effect of the intervention and explore the possible mechanism of the intervention. The results were
described by (x +s). Differences between groups were tested by ANOVA (« =0.05). Results There were significant
differences in liver weight, liver coefficient and kidney weight between ND female group and HFD female group and each
subject group (P <0.05). The subcutaneous fat mass, perirenal fat mass, perirenal fat mass, and mesenteric fat mass in the
ND male group were significantly different from those in the HFD male group and the LOW male group (P <0.05). The
subcutaneous fat mass, perirenal fat mass and uterine fat mass of ND female mice were significantly different from those of HFD
female group and LOW female group (P <0.05). There were significant differences in TC, TG, HDL - C and LDL - C
between the ND male group and the HFD male group and the HIGH male group (P <0.05), and there were significant
differences in TG and LDL — C between the ND female group and the HFD female group, the LOW female group and the HIGH
female group (P <0.05). There was a significant difference in ALT among the groups (P <0.05). The cells of the liver tissue
and adipose tissue in the ND group were intact, and the cells in the HFD group had large fat vacuoles, and the cells in each

test group tended to return to normal levels. There was a significant difference in B — diversity among the four groups (P <
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0.01). The changes in the abundance of Firmicutes, Bacteroidota, and Verrucomicrobiota were also observed (P <0.05).

Conclusion

regulate intestinal flora.

Blackcurrant can reduce body fat and visceral fat, regulating blood lipid metabolism, protect liver function and

Keywords: Blackcurrant; High - fat diet; Lipids; Lipid metabolism; Intestinal flora
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Fig.1 Body mass changes during the intervention period
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Table 1 Organ mass and liver coefficient of male rats in each group(x s, n=6)

Pl ATHE Tt (g) HTHE A (% ) B I A () JHLE B ()
ND 7 1.05 +£0. 18 4.06 £0. 46 0.34 0. 05 0.07 £0. 01
HFD /i 1.39 +£0.26 3.33 £0. 64 0.39 £0. 05 0.08 £0. 02
LOW /it 1.33+0.17 3.39 +£0.44 0.40 £0. 06 0.08 £0. 02
MID 7 1.25 +0.27 3.25 0. 84 0.39 £0. 04 0.08 £0. 02
HIGH #fE 1.20 £0. 17 3.17 £0. 35 0.38 +0. 02 0.08 0. 01
T2 ASHMERUIERS B SIFIER B (v 5, n=6)
Table 2 Organ mass and liver coefficient of female rats in each group(x +s, n=6)
bl AT i (g) AT 2 A (% ) I i () JHLE i (g)
ND Jiff 0.83 +0.05" 4.24 £0.32° 0.25 +0. 02" 0.06 £0. 02
HFD Jff 1.00 +0. 13* 3.57 £0.19" 0.30 0. 03 0.08 £0.01
LOW #f 1.00 £0. 12° 3.86 +0.53* 0.32 £0. 03" 0.09 =0.02
MID Jife 0.90 +0. 06 3.68 +0. 26" 0.30 0. 04 0.13 £0.06
HIGH 0.95 +0. 09" 3.25 +0.50" 0.30 £0. 03 0.11 £0. 08

T HA B RAR EARF R RR AL 2 55 A Gt E =, H P <0.05,

2.3 W EE  S4/NRUE R AT R E AR
B dnse 3 Mg 4 r7n ., Dunnett 35K 50 45 R TR,

ND HEZ/INRBE T R W Bt 5 HFD M4/ R HE 32
B E A G2 L (P <0.05),

LSD k4 5
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Table 3 Fat distribution of malerats in each group (x £s, n=6)

! KT AR (g) B JE g (2) ERNE (g) ZEN Y EE)
ND /i 0. 17 £0. 04* 0. 05 0. 02* 0.38 £0. 17* 0.35 +0. 08"
HFD 2.53 +0.59" 0.95 +0. 13°¢ 2.12+0.37" 0.87 +0.23"
LOW /i 2.25x1.02" 0.62 £0. 16" 2.02 £0. 64" 0. 60 0. 26"
MID i 2.21 £0.31" 0.6 +0.24" 2.05 £0.50" 0.61 0. 14*
HIGH 7t 2.05+0.91" 0.61 £0.2" 2.06 £0.47" 0.59 +0.24*
I AR LR R R R ES AR #E X, H P<0.05,
x4 KUAMBIENI NG (x5, n=6)
Table 4 Fat distribution of female rats in each group(x £s, n=6)
P! KT AR (g) B JE AR () FENEW(g) i Z IR (g)
ND #f 0. 19 0. 06* 0. 14 0. 07* 0.20 0. 10 0.27 0. 06
HFD #f 1.07 £0. 49% 0.74 £0.31> 0.93 +0. 45" 0.42 +0. 11
LOW i 0.78 £0. 29 0.62 £0. 14" 0. 69 £0. 23 0.38 +0. 15
MID H 0. 60 £0. 25 0.42 £0.20" 0.44 £0. 10 0.38 +0. 08
HIGH i 0.56 £0. 24 0.59 0. 19" 0. 80 +£0. 37 0.46 +0.21

i BASE AR AR T R b 22 A et 8 3, H P <0.05,

Dunnett JEAG 5525 5 W , ND 2 /N B2 IR i
[k HED ME2H &% LOW ME2H A H 22 58 it or =
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g it 5 HFD BEZH N 4% 32 1 0 A He 25 S A Ge 3t
2R (P <0.05), HFD Mt 20 /)N B ) B 7 o i 5
MID W2 AH b 25 R A S22 L (P <0.05) , ND

M/ 5 BB Wi it it 5 HFD Mt 20 . LOW i 20 1
HIGH M2l AR EL 22 5 Ge 2% 8 X (P <0.05) , HFD
WEZH/INER T B BRI T e 5 MID B2 A L 25 S5 A Se 1t
FEL(P <0.05) i B 32 F00k M B R I
07 J5 £ - B IR o AR BRSO, B MID 26 2R
=3/

RS HBAHAMERIMIELSH (x £5, n=6,nmol/L)
Table 5 Blood lipid results of male rats in each group(x s, n=6,nmol/L)

S TC TG HDL - C LDL - C
ND M 3.60 +0. 34" 2.21 +0.21" 1.09 +0. 24" 2.51 £0. 16"
HFD # 5.63 £1.09° 2.01 £0.23* 2.02 +0. 66° 3.61 £0.74*
LOW M 4.64 +0.89% 2.21 +0.30% 1.44 +0. 46® 3.21 +0.51%
MID #f 4.93 £1.30% 2.21 £0.22% 1.53 £0. 60 3.4 0. 82%
HIGH #f 5.30 +1.41% 2.19 +0.23% 1.74 +0. 40* 3.57 +1.07*
B SN iR R R A 2R A il L, H P <0.05,
K6 FAHAMFIMABE R (x5, n=6,nmol/L)
Table 6 Blood lipid results of female rats in each group(x s, n =6,nmol/L)
! TC TG HDL - C LDL-C
ND #f 3.82+1.03 3.94 +0. 33" 1.34 0. 72 2.49 £0.36
HFD #fi 5.01 £0.49 2.96 +£0.22" 1.28 +0.24 3.73 £0.28
LOW JifE 4.24 £1.61 3.00 +0.20" 1.26 +0.55 2.98 +1.09
MID M 4.18 +1.69 3.27 +0.52° 1.47 £0.95 2.71 +1.36
HIGH M 4.39 +0. 83 3.20 +0. 26" 1.27 +0. 41 3.13 £0.58

T HA B RAR EAR Rl m 25 A it # 2, H P <0.05,

2.4 fgveR LSD pEAG I 4E B i, ND MEZH /N B
Mg TC #e & 5 HFD HEZH A1 HIGH ME2H 22 %4 4 it
FE Y (P <0.05); ND M /NG TG e 5

HFD /it 44 A1 HIGH IE4H 2 F A S it %2 X (P <
0.05) ;ND M2 /NG HDL — C ¥ E 5 HFD i
1 HIGH M2l 22 R A G it24E L (P <0.05) ; ND
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H/NEUMLYE LDL — C ¥k BE 5 HFD M4l F1 HIGH 41
ZRA G FE L (P <0.05) , Dunnett 245 5 45 R
7, ND HEZH /N BRI S TG Wk EE 5 HFD #fE2H (. LOW
WEZL A HIGH M4 AH Lk 22 F A it 22 B L (P <
0.05) ; Ui B 3Z 34 T HWOxT = B s & /N TG R A

LEFER . ND B2 /N BRIl LDL - C ¥ B 5 HEFD
WELHARLE 22 R A S it B L (P <0.05) , HFD B 20
LDL - C ¥k ¥ fie &, #5210 41w A~ B, HED i 20
5 MID Hi2H 25 5 A G it 5 L (P <0.05) ,MID #fi 4]
5 TR, H23E ND MK,

KT AUMERITIIRE LA SRS R (2 5, n=6,U/L)

Table 7 Results of liver function and related enzymes of male rats in each group(x +s, n=6,U/L)

AST

FAS

LPL

Vax:l ALT

ND i 51.67 +7.26°
HFD #ft 74.17 £24.12%
LOW 56. 67 +24. 10°
MID 41.50 £17. 45"
HIGH #f 37.50 +8. 87"

207.00 £30.76
167.67 +32. 10
203.33 £55.05
170. 50 +39. 38
202. 33 +84. 84

132.22 +£26.52
141.77 £25.43
113.19 +21. 07
149. 14 £22. 31
150. 59 +30. 00

279.65 +48.46
238.00 +£55.43
238.67 +66. 68
263. 09 +100. 98
252.43 +90. 88

I BA AR PR 3oR AR 2R A g # R L, H P <0.05,

RS K UUMERUTIIRE MANSCHE R (2 5, n=6,U/L)

Table 8 Results of liver function and related enzymes of female rats in each group(x +s, n =6, U/L)

AST

FAS

LPL

il ALT

ND #f 44.17 £12.94
HFD i 68.33 +26.39
LOW I 56. 00 + 16. 44
MID Jif 40. 00 £19. 60
HIGH #f 44.83 £23.75

201.00 £55.03
269.67 £37.02
272.33 £67.16
264.00 £79. 92
244. 83 +89. 08

119. 66 +21. 52
142.95 +37. 80
130. 74 +27. 68
123. 86 +24. 67
107. 17 +30. 47

195.74 +32.57
281.40 +99. 87
258.45 +102. 88
221.94 +85.51
185. 60 +29.79

I B RAAF TR 3oR AR 2R A G # B, H P <0.05,

2.5 Ao T AEAE IS AKX B Dunnett 753 AT 45
R, £ RFIE ALT 3R JE 2R A Gt E X
(P <0.05) ,HFD 2l /NRL ALT 3% T, 45 %24
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T
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Fig.2 HE staining results of male rat liver( x20)
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Fig.3 HE staining results of liver of female rats( x20)
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Fig.4 HE staining results of male epididymal fat( x20)
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Fig.5 HE staining results of female uterine fat ( x20)
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Fig.6 Box diagram of alpha diversity index of male rats
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