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Effects of Schisandra Fructus hexane fraction on high fat diet induced
hyperlipidemic mice

Hyun-Young Kim, Sun-Mi Park, Young-Kyun Kim*
College of Korean Medicine, Dong-Eui University

m Objectives  The berries of Schisandra chinensis (Schisandra Fructus) are given the name Omiza in Ko-
reane(fitk 1), and have been used asremedies for many ailments: to resist infections, increase
skin health, and combat insomnia, coughing, and thirst. This study was designed to investi-
gate the effects of Schisandra Fructus hexane fraction (SFH) on serum lipid levels in Hyper-
lipidemic mice.

= Methods In this experiment, effects on total cholesterol, HDIL-cholesterol, triglyceride, AST, ALT,
fasting blood glucose in serum were measured. And in addition, histopathological and gene
expression changes in liver tissue was also observed.

m Results SFH did not affects weight gain, serum AST and ALT in hyperlipidemic mice. Oral admin-
istration of SIFH lowered levels of total cholesterol and triglyceride, which were elevated by
induction of hyperlipidemia. Finally, administration of SFH lowered fasting blood glucose
significantly. And SFH also ameliorates anti-oxidative stress systems in internal organs which
play key role in disease prevention.

® Conclusion Results in our study suggest that SFH can prevent obese through regulation of dyslipidemia
and hyperglycaemia.

m Key words  Schisandra Fructus, hexane fraction, hyperlipidemia.
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Schisandrae Fructus
Methanol Extract(100g)

Suspended in H,0
Hexane : H,0(1: 1)

H,0 layer

Hexane layer
Chloroform : H,O(1: 1)
\

(8.169)

[
Chloroform layer H,0

(1.229)

ayer
Ethyl acetate : H,O(1: 1)
A

|
Ethyl acetate layer H,0 layer

(5.079) "Butanol 1 H,0(1:1)
Butanol layer H,0 layer
(5.399) (61.0g)

Fig. 1. Purification procedure for the fractions iso-
lated from Schisandrae Fructus. Hexane, chloroform,
ethyl acetate, 1-butanol and water were used for
solvent.
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Table 1. Compositions of high fat diet

Ingredients gm kcal
Casein 200 800
Sucrose 68.8 275.2
Cellulose 50 0
Soybean Oil 25 225
Lard® 245 2,205
Mineral mix 10 0
Vitamin mix 10 40
L-Cystine 3 12
Choline Bitartrate 2 0
Potassium Citrate 16.5 0
Dicalcium Phosphate 13 0
Calcium Carbonate 2 0
Maltodextrin 125 500
Total 773.85 4,057

a) Typical analysis of cholesterol in lard = 0.95mg/gram
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Fig. 2. Effects of SFH on changes in body weights in
hyperlipidemic mice. Body weights were measured
on day whichSFH group was firstly administered (day
1) and every 7 days. NOR group, naive mice (n=8);
CTL group, hyperlipidemic mice (n=8); SFH group,
SFH administered mice (n=8).Values are represented
as mean=SD.
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Fig. 3. Effects of SFH on total cholesterol levels in
hyperlipidemic mice. Total cholesterol levels in se-
rum were measured using spectrophotometry. NOR
group, naive mice (n=8); CTL group, hyperlipidemic
mice (n=8); SFH group, SFH administered mice (n=8).
Values are represented as mean+SD. #P < 0.05 vs.
NOR group, *P < 0.05 as compared to CTL group.
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Table 2. Effects of SFH on Changes of Food and Water uptake in Hyperlipidemic Mice

Group Food Uptake (g) Water Uptake (ml)
NOR? group 6.04+0.45" 13.85+2.63
CTL group 6.05+1.37 12.26+1.74
SFH group 5.84+1.51 12.58+2.21

a) NOR group, naive mice (n=8); CTL group, hyperlipidemic mice (n=8); SFH group, SFH administered

mice(n=8)
b) Values are represented as mean6SD.

NOR 3} H| 15192 7%
2 WEE QI

ol Rl 2 7

4. 8% 3 HDL-cholesterol 3 ¥H3}of

u R g

7} A3} NOR+:, CTL+ W SFHol| 4] Z;
F71+7.73, 75.63+5.21 4 69.25+8.66mg/d]1>.
B UeR ZF ot Afole)] SAIF O E [-o3t Zfo]7t
LFERLEA] R0 TH(Fig. 4).

AJF]e] "ol o 2 HLE] HDL-cholesterol & W3}
= Rt 7
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Z
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eI

277} SFHO| Foj7t Byt ¥, 4719 Fojom

100 [

80

60

40

HDL-Cholesterol(mg/dl)

20

T |
NOR CTL SFH

Group

Fig. 4. Effects of SFH on HDL-Cholesterol levels in
hyperlipidemic mice. HDL cholesterol levels in se-
rum were measured using spectrophotometry. NOR
group, naive mice (n=8); CTL group, hyperlipidemic
mice (n=8); SFH group, SFH administered mice (n=8).
Values are represented as mean=SD.

g Bl €4 = triglyceride $F WS 7
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60.25+9.59mg/dl5 521 NORo] Hlaf +<
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5). SFH-S NORw Y} H|Wal3l-S 9ol 72

317 =2 A2 ke Qi)
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Fig. 5. Effects of SFH on triglyceride levels in hyper-
lipidemic mice. Triglyceride levels in serum were mea-
sured using spectrophotometry. NOR group, naive
mice (n=8); CTL group, hyperlipidemic mice (n=8);
SFH group, SFH administered mice (n=8). Values are
represented as mean=SD. #P < 0.05 vs. NOR group,
*P < 0.05 as compared to CTL group.
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Fig. 6. Effects of SFH on glucose levels in hyperlipid-
emic mice. Glucose levels in serum were measured
using spectrophotometry. NOR group, naive mice
(n=8); CTL group, hyperlipidemic mice (n=8); SFH
group, SFH administered mice (n=8). Values are rep-
resented as mean+SD. #P < 0.05 vs. NOR group, *P
< 0.05 as compared to CTL group.
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Fig. 8. Effects of SFH on ALT levels in hyperlipidemic
mice. AST levels in serum were measured using spec-
trophotometry. NOR group, naive mice (n=8); CTL
group, hyperlipidemic mice (n=8); SFH group, SFH
administered mice (n=8). Values are represented as
mean=SD.

dIE ¥<Ql NOR*l| H|sl f-ogt S71& Hola,
SFH2 102.63+20.44mg/d1= UER} CTL:

o Hlsto] fofk %@EP(Fig 6). SFH=
NOR+-7} H] 5}l 7-9-ofli= 28] =2 424
& | Qi)

=1
e

Fig. 7. Effects of SFH on AST levels in hyperlipidemic
mice. AST levels in serum were measured using spec-
trophotometry. NOR group, naive mice (n=38); CTL
group, hyperlipidemic mice (n=8); SFH group, SFH
administered mice (n=8).

Values are represented as mean=+SD.

7. @A F AST &=F ¥islo] u]x]&= G
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U/LO R YER} 7} b Alolof] FAA o8 {93t
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Fig. 9. Effects of SFH on lipid accumulation of liver
tissue in hyperlipidemic miceLiver tissues were ob-
served using haematoxylin and eosin stain. A, NOR
group; B, CTL group; C, SFH group (x100).
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Fig. 10. Effects of SFH on lipid peroxidation levels in
hyperlipidemic mice. Lipid peroxidation in liver tis-
sues were measured using spectrophotometry. NOR
group, naive mice (n=38); CTL group, hyperlipidemic
mice (n=8); SFH group, SFH administered mice (n=8).
Values are represented as mean=+SD. #P < 0.05 as
compared to NOR group.
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Fig. 11. Effects of SFH on GSH activities of liver tis-
sues in hyperlipidemic mice. GSH activities in liver tis-
sues were measured using spectrophotometry. NOR
group, naive mice (n=8); CTL group, hyperlipidemic
mice (n=8); SFH group, SFH administered mice (n=8).
Values are represented as mean=+SD.
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Fig. 12. Effects of SFH on SOD activities of liver tis-
sues in hyperlipidemic mice.SOD activities in liver tis-
sues were measured using spectrophotometry. NOR
group, naive mice (n=8); CTL group, hyperlipidemic
mice (n=8); SFH group, SFH administered mice (n=8).
Values are represented as mean+SD. #P < 0.05 vs.
NOR group, *P < 0.05 as compared to CTL group.
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Fig. 13. Effects of SFH on catalase activities of liver
tissues in hyperlipidemic mice. Catalase activities in
liver tissues were measured using spectrophotometry.
NOR group, naive mice (n=8); CTL group, hyperlipid-
emic mice (n=8); SFH group, SFH administered mice
(n=8). Values are represented as mean=SD. #P <
0.05 as compared to NOR group
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Fig. 14. Expressional profile of microarray. The nor-
malized ratios were hierarchically clustered by using
CLUSTER and then visualized using TREEVIEW pro-
gram. Red, green, and black color represents up-reg-
ulation, down-regulation, and no change of gene
expression, respectively. The color intensity correlates
with expression level of the gene. CTL group, liver
tissues from hyperlipidemic mice; SFH group, liver tis-
sues from SFH administered mice.
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Table 3. Number of down- or up-regulated genes. The number of down-regulated genes(below 0.5 fold ratio)
or up-regulated genes(over 2 fold ratio) were measured in each experimental condition.

CTL group SFH group

Down-regulated genes 153 56
No-change

Up-regulated genes 527 310
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Table 4. Ontological analysis of pathways regulated by hyperlipidemia. Top 10 processes were selected and
the scheme of metabolism were designed using related processes.

Term RT Genes Count % P-Value Benjamin
sterol metabolic process RT W 15 2.6 1.4E-8 2.6E-5
cholesterol metabolic process RT W 14 2.4 3.6E-8 3.3E-5
sterol biosynthetic process RT | 9 1.5 8.8E-7 5.3E-4
cholesterol biosynthetic process RT 1| 8 1.4 1.6E-6 7.3E-4
steroid biosynthetic process RT 1§ 12 2.1 2.7E-6 9.9E-4
transcription RT [l 80 13.7 2.8E-6 8.4E-4
steroid metabolic process RT N 17 29 6.9E-6 1.8E-3
requlation of cell cycle RT W 17 2.9 2.2E-4 4.9E-2
lipid biosynthetic process RT W 20 3.4 2.6E-4 5.0E-2
requlation of transcription RT 86 14.7 3.5E-4 6.1E-2

blological
process
AN

metabollc single-organis
process m process

single-organis
m metabolic
process

carbon
utilization

biosynthetic
process

single-organis small molecule organic primary
m biosynthetic metabolic substance metabolic
process process metabolic process
— process N
organic I AN - -
hydroxy organic organic cyclic || lipid metabolic
compound substance compound process
metabolic biosynthetic metabolic >4
process process

small molecule || 292N’ alcohol steroid || ©r9anic cyclic lipid
biosynthetic hydroxy || otabolic | | metabolic || <OMPOUNd I o ntheti
ocess compound metabolic losynthetic
P process process process process process
alcohol steroid steroid
biosynthetic || metabolic biosynthetic
process process process

steroid

biosynthetic
process
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Table 5. Ontological analysis of pathways regulated by SFH administration. Top 15 processes were selected
and the scheme of metabolism were designed using related processes.

Genes Count

%

P-Value

Benjamin

transcription

regulation of transcription

rhythmic process

DNA metabolic process

DNA recombination

regulation of RNA metabolic process

DNA repair

regulation of transcription, DNA-depandent
cellular response to stress

regulation of transcription from RNA
polymerase Il promoter

response to DNA damage stimulus
chromosome organization
circadian rhythm

negative regulation of macromolecule
biosynthetic process

DNA replication

RT 131
RT sy 142
RT W 12
RT 48
RT H 14
RT [ 84
RT 30
RT [ 82
RT 41
RT | 38
RT 34
RT 34
RT | 5
RT 28
RT W 19

13.6
14.7
1.2
5.0
1.5
8.7
3.1
8.5
4.3

3.9

3.5
3.5
0.5

2.9

2.0

1.0E-5
6.5E-5
7.0E-5
2.9E-4
8.1E-4
2.2E-3
2.5E-3
3.1E-3
6.2E-3

8.7E-3

8.9E-3
1.3E-2
1.4E-2

1.9E-2

1.9E-2

1.8E-2
5.9E-2
4.3E-2
1.3E-1
2.6E-1
5.0E-1
4.9E-1
5.2E-1
7.3E-1

8.0E-1

7.8E-1
8.7E-1
8.7E-1

9.2E-1

9.1E-1
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