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Experimental study of Pinus densiflora Siebold et Zuccarini on Hyperlipidemia and
lipid in Rats

Dea-Hyun, Kim* + Kyung-Sun, Soh*
*Department of Oriental Medicine, College of Oriental , Semyung University

Abstract

Int order to study the effects of Pinus densiflora on hyperlipidemia and lipid in rats, we divided the rats into three groups(Normal group,
Control group and Sample group) and perfomed the experimental research. Hyperlipidemia and lipid in rats were induced by high fat diets
for 8weeks.

The sample group was administerd the extract of Pinus densiflora for 14 days and control group was administerd equal dose of oral. And
then we measured the amount of serum triglyceride, Total cholesterol, LDL-cholesterol, HDL-cholesterol, Free Fatty Acid, phospholipid,
Insuline, Laptin, Body weight, epididymis fat weight & rate, epididymis fat cell, Cardiac Risk Factor(CRF).

The results were as follows :

1. Sample Group showed decreasing effects on Total cholesterol, Triglyceride, LDL-cholesterol, and Phospholipid levels in serum and
CREF significantly.

2. Sample Group showed increasing effects on HDL-cholesterol level in serum significantly.

3. Sample Group showed decreasing effects on Insuline in serum significantly.

4, Sample Group showed increasing effects on Laptin in serum significantly.

5. Sample Group showed decreasing effects on Body weight, epididymis fat weight & rate, epididymis fat cell significantly.

According to the above results, Pinus densiflora showed significant decreasing effects on hyperlipidemia and lipid in rats, it is
considered that it is appropriate to apply for hyperlipidemia, obesity.

Key words : Pinus densiflora, hyperlipidemia, obesity, hyperlipidemia and lipid in rats
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holesterol LDL-cholesterol, HDL-
w7} A58 AP EA, E

3] LDL-cholester =3 7&5\_/\] ]7%1/} HDL -cholesterol 3] &
ST Bgs Ao ZHAE ), GHRANAS
A3}l A Total cholesterolo] 220mg/dl ©]H =<1 37
AEZ FHEL 152%01H, LFAAEEZE 200mg/d
ojAo]™ 9.2%, ELDL-cholesterol 130mg/dl  ©]AFo]™H
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A7 AFA 4 7—‘?%’\]73 A ARSIt
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2) Wike 8%

A 300gS 5,000m round flaskol] W37 3,000m & =
FE et WHRE MBS, 247 EGES
#% AT o7 T IS rotary evaporatorZ 70°C,
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A3

3) FRE F 2 wg ik

A 10vEE 1SR st EEE, W, BRE
S R, FEHS AMEE HEETS BB
A ALE(D12451 Research Diets,USA)E 857 F-F3}
o BIRESD BFs FE3L, 2 AR 24
offe] ;s} Ak

A Ros HEHRS JUNATE BB NRE
S WY 154 149 5% 201/200gE 13}
Atk

1) Fm Y mEHE
A2 AAES U7 Fo] AHE etherD i 7]

The DlgERIste] #RiMske] iRl ¥l 2,500
1pm, 157 FOHEst] M-S kst



TR AL =N

gm keal%
Protein 24 20
Carbohydrate 41 35
Fat 24 45
Total 100
keal/gm 473
Casein , 80 Mesh 200 800
L-Cystine 3 12
Com Starch 72.8 291
Maltodextrin 10 100 400
Sucrose 172.8 691
Cellose,BW 200 50 0
Soybean Oil 25 225
Lard 1715 1598
Mineral Mix S10026 10 0
DiCalcium Phosphate 13 0
Calcium Carbonate 55 0
PhotassiumCitrate, 1H.O 16.5 0
Vitamin Mix V10001 10 40
Choline Bitarte 2 0
FD&C Red Dye #40 0.05
Total 858.15 4057

5) BIEA FERAiEIC| e

(1) Triglyceride

GPO-PAPH™9) ¢J3}¢] triglyeride kit(Bayer, USA.)E
ARgEte] Z}E R4 7)(ADVIA, ADVIA1650, Bayer, Japan)
2 233 at

(2) Total cholesterol

COD-PAP#™ell 9)3}e] cholesterol kit(Bayer, USA.)E
Ag-8he) A EEA7)(ADVIA, ADVIAL650, Bayer, Japan)
2 S5tk

B BREFASE 29 AR RIS DEFRY) WAE ¥

(3) HDL-cholesterol

HDL-cholesterol Heparine-Mn A3 Aol <] 8}
HDL-cholesterol Test Kit(WaKo Chemical-Industries, Ltd.
Japan) = S8tk

(4) LDL-cholesterol
LDL-cholesterol Test Kit(WaKo Chemical-Industries, Ltd.

Jepan) = S7 SFATE

(5) Free fatty acid
EAHW 93] V-NEFA Kit(WaKo Chemical-
Industries, Ltd. Japan) 2. &4 341tk

(6) Phospholipid
Bl ¢)8le] phspholipid kit(WaKo Chemical-
Industries, Ltd. Japan) 2 <74 3}$3t}.

(7) Insulin

RIA9] 93}ed Insulin kit(Coat-A-count Insulin, DPC,
USA)E Al£-3l r-counter(COBRA 5010 Quantum,
PACKARD, USA)Z 23514k,

(8) Leptin

84 5 Leptin % Rat® kitA| 2 ARE-3lod ¥
counting 7| 7](Gamma count Cobra II, Packard, USA)E &
e )

(9) Cardiac risk factor
Cardiac risk factor(CRF) £ o3 249 93t 13}
ATk
Cardiac risk factor = Total cholesterol
HDL cholesterol
(10) 1B E

A% 7ANES 2447+ 30| Elatric balanceZ 243}
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(11) feliibi% E2

B 919 e Aest BiEEe 343
AoH, BiES AShHE ALFFY YE82 33

o

111



tigteR 3] A 10d A1E

(12) ARG EiAE

AaE RydAuey] 23S FeEn A0 &
3 AFEGAE 7 (Image-Pro PLUS The Proven
Solutiom)E ©]4-3led HERAS ZHAoH, A2Y
H2 pixelsE EASFHT:

2. MRTH

AFFHE B8] st HRES BRIET A}
ole] that AAL student ttestZ 3F O FfEE
a<0052 &9t

3R M
1) Triglyceride

THEHS 82.8+135mg/dl, HFEES (106+18.6m/dl
o), HEBRMS 84.0+144ng/d 2XN BEAES ¥ IE)A
EATH LR F(p<O.01)3tA sl tHTablel).

Table 1. Effect of Pinus densiflora on Serum Triglyceride
Levels in Hyperlipidemia & Obese Rats by High

Table 2. Effect of Pinus densifiora on Serum Total
Cholesterol Levels in Hyperlipidemia & Obese

Fat Diets
Group No. of rats TG(mg/ dl) p value
Notmal 10 828+13.5"
Control 10 110.6+18.6 -
Sample 10 840+ 144 <0.01
a) : Mean £ S.D

Control : High fat diets for 8weeks .
Sample : High fat diets for 8weeks and Pinus densiflora for 14days.

2) Totaf cholfesterot
FEEHEE 760+11.7ng/dl, BEES 109.5£11.7ng/d

olW, BEAIS 912+219mg/d BN BT B 2
EASHO T 4(p<0.02)3HA 745t THTable2).
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Rats by High Fat Diets
Groups  No. of animals ~ Total cholesterol(mg/dl) P value
Normal 10 76.0+11.7%
Control 10 10954117 -
Sample 10 9124219 <0.02
a): Mean+S.D.

Control : High fat diets for 8weeks .
Sample : High fat diets for 8weeks and Pinus densiflora for 14days.

3) HDL-cholesterol

FERLS 220+4.1ng/d o] BIBEELS 23.042.9mg/dl
T, BB 228+132ng/d 22X HEHS BTN F
AgH oz §o(p<0.05)3A EAFHCE §93A
Z7)519 TH(Table3).

Table 3. Effect of Pinus densiflora on Serum HDL-
cholesterol Levels in Hyperlipidemia & Obese

Rats by High Fat Diets
Group  No.ofanimals HDL-cholesterol(mg/dl) p value
Normal 10 220+4.10
Control 10 23.0+29 -
Sample 10 22.8+32 <0.05
a): Mean+S.D.

Control : High fat diets for Sweeks .
Sample : High fat diets for 8weeks and Pinus densiflora for 14days.

4) LDL-cholesterol

EHES 201122ng/dl, BWRHS 26.7+13.Tne/d 1
97 BEHS 21.8+20mg/d QoW BT v ws)
N EATHOE §9)(p<0.01)3HA 745 THTabled).

Table 4. Effect of Pinus densiflora on Serum LDL-
cholesterol Levels in Hyperlipidemia & Obese

Rats by High Fai Diets
Growp  No.ofanimals LDL-cholesterol(mg/dl) p value
Norrmal 10 201229
Control 10 26.7+3.7
Sample 10 21.8+29 <0.01
a): Mean+S.D.

Control : High fat diets for Sweeks .
Sample : High fat diets for 8weeks and Pinus densiflora for 14days.



5) Free Fatty Acid

FHERS 4884318/ |, BREES 5391564Eg/ | 0]
o, EERES S0+164Eq | ZA, Bk vZA B
ABHH 02 §9)(p<0.05)31 74551 Th(Tables).

Table 5. Effect of Pinus densiflora on Free Fatty Acid
Levels in Hyperlipidemia & Obese Rats by High

Fat Diets
Groups  No.of animals  Free Fatty acid(#Eq/ /) P value
Normal 10 4881312
Control 10 539456 -
Sample 10 502+16 <0.05
a): Mean£S.D.

Control : High fat diets for 8weeks .
Sample : High fat diets for 8weeks and Pinus densiflora for 14days.

6) Phospholipid

EERES 136.0+13.5mng/dl, BRES 191.0+33.9mg/dl
olm, EEEES 1520+24.1ng/d A HERHE w2
A EASHOZ o) (p<0.01)3}A 7485 THTablet).

Table 6. Effect of Pinus densiflora on Phospholipid Levels
in Hyperlipidemia & Obese Rats by High Fat Diets

Groups  No.ofanimals ~ Phospholipid(mg/dl) P value

Normal 10 136.0+£13.5?

Control 10 191.0+33.9 -

Sample 10 152.0+24.1 <0.01
a): Mean+S.D.

Control : High fat diets for 8weeks .
Sample : High fat diets for 8weeks and Pinus densiflora for 14days.

7) Cardiac Risk Factor

EREES 3534057, BIRAES 4.82+10.720] 1, BEH
< 40510724 BEEES VNN SATHoRE
2](p<0.05)3MA #4381 tHTable7?).

o] ERIASHE +U9 ARY BiA NEFE A= #

Table 7. Effect of Pinus densiflora on Cardiac Risk Factor
in Hyperlipidemia & Obese Rats by High Fat Diets

Groups  No. of animals CRFE P value

Normal 10 353057

Control 10 4.82+0.72 -

Sample 10 4.05+1.07 <0.05
a): Mean+S.D.

Control : High fat diets for 8weeks .
Sample : High fat diets for 8weeks and Pinus densiflora for 14days.

8) Insuline

FEBS 168+2.14U/n, BEHES 20.1+3.74U/l
oW, BEEES 170294 U/nl 2A RS B3] A
EATHOZ §9)(p<0.05)3H 748}% THTable8).

Table 8. Effect of Pinus densiflora on Insuline Levels in
Hyperlipidemia & Obese Rats by High Fat Diets

Groups  No. of animals Insuline( 11 U/ ml) P value

Normal 10 136.0£13.5%

Control 10 191.0£33.9 -

Sample 10 152.0+24.1 <0.01
a): Mean+S.D.

Control : High fat diets for Sweeks .
Sample : High fat diets for 8weeks and Pinus densiflora for 14days.

9) Laptin

TFEES 123+13ng/d, HRHES 69+19mng/d o)H,
BEAES 8.8+12.6mg/d 2A BB vwalA FAT
HOZ F9(p<0.05)31A 743 thTable9).

Table 9. Effect of Pinus densiflora on Laptin Levels in
Hyperlipidemia & Obese Rats by High Fat Diets

Groups  No. of animals Laptin(mg/dl) P value

Normal 10 123413

Control 10 69+19 -

Sample 10 8.8+£26 <0.05
a): Mean+S.D.

Control : High fat diets for weeks .
Sample : High fat diets for 8weeks and Pinus densiflora for 14days.
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10) HE

EERS 291.9+152g, HRAES 367.8+364g01H, ®
Bt 3200+179g0. 24 HEH I vwso A
HOZ 89 (p<0.01)3}A 72319 tTablel0).

Table 10. Effect of Pinus densiflora on Body Weight in
Hyperlipidemia & Obese Rats by High Fat Diets

Groups  No. of animals Body weight(g) P value

Normal 10 291.9415.22)

Control 10 367.8+36.4 -

Sample 10 329.0+£179 <0.01
a) : Mean+S.D.

Control : High fat diets for 8weeks .
Sample : High fat diets for 8weeks and Pinus densiflora for 14days.

11) Epididymis Fat Weight & Rate

HIEA FH9 AWeFS B 26712258, %
RS 970+4.74g0\H, WEHS 42811965024 ¥
fdEst musly EASHoR Tr«l(p<001)o}7ﬂ &
YL, Agol N AWgFE EHS 074+
0.62%, ¥FEELS 2.95+1.39%0] 1, E.ﬁfﬁﬁ% 127+
0.56% 02X HEES Hwsy EAFHOZ §9
(p<0.01)3}HA] 744313 thTable 11).

Table 11. Effect of Pinus densiflora on Epididymis Fat
weight & rate in Hyperlipidemia & Obese Rats

by High Fat Diets
Groups No.of Fatweight Pvalue Fatrate Pvalue
animals (2 (Fat weight) (%)  (Fatrate)
Nomal 10  267+£225 0.74£0.62Y
Control 10 9.70+4.74 - 295+139 -
Sample 10 428+1.96 <001 127056 <0.01
a): Mean£S.D.

Control : High fat diets for 8weeks .
Sample : High fat diets for 8weeks and Pinus densiflora for 14days.

12) Epididymis Fat cell

EHEES 2.15+0.98 X 10%pixels, HHRRES 9.32+4.24
X 10pixelso) ™, FEEES 5.8142.30 X 10°%ixels 24 %
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Table 12. Effect of Pinus densiflora on Epididymis Fat cell
~in Hyperlipidemia & Obese Rats by High Fat

Diets
) Epididymis Fat cell
Groups  No. of animals (X 10%pixels) P value
Normal 10 2154098
Control 10 9.32+4.24 -
Sample 10 5.81+2.30 <0.01
a): Mean=S.D.

Control : High fat diets for 8weeks .
Sample : High fat diets for 8weeks and Pinus densiflora for 14days.
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Fig. 11 Epididymis Fat cell(100X, H-E stain)
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