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ABSTRACT

The effect of pine oil on lipid levels of

serum and body weight in rats

Kim Jae-ju * Lim Kyu-sang - Lyu Yeoung-su

The present study was carried out to investigate the effect of pine oil on the body weight and
lipid levels of serum in rats fed high cholesterol diet and high fat diet. Body weight, weight of
various organs, and feeding efficiency ratio were measured to study the effect of pine oil on obesty
at 4 weeks after an oral administration. Total cholesterol, triglyceride, total lipid, HDL-cholesterol
and LDL-cholesterol were also analysed to identify the ameliorating effect of pine oil on lipid
metabolism in serum of same rats.

The results were summerized as follows;

1. The increase in body weight and feeding efficiency ratio induced by choleserol diet was less in
pine oil treated rats. Furthermore, decrease in weight of liver, kidney, spleen, testis, and

epididymis were observed in pine oil treated rats.

2. Associated with the decrease in body weight, there was a concomitant reduction in serum levels

of total cholesterol, triglyceride, and total lipid in rats fed high cholesterol diet and high fat diet,
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respectively, after an oral administration of pine oil.

3. Serum levels of LDL- cholesterol was significantly decreased after an oral administration of pine

oil in rats fed high fat diet.

These results suggest that pine oil can ameliorate obesity and lipid metabolism in serum.
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2. HERJjE:

HREBWe &% HE srla¥dez 39 EHEH
(Normal group), #ME#HA(Control A; FFdxH)
EAHEE), HBEB(Control B; &AL,
HERFEA(Sample A; &Zd2HE&HS pine oil
& FAl Rdg AY), HEERFB(Sample B; &g
el pine oil& TAM FoATE Jh)e oAl
Hoz JYyUch

3. Diet Wi 3] &

HERAST HRHAY SId2dESAHS
cholesterol 1%¢] sodium cholate(Acros organ,
US.A) 025%E Frtstela, HBIB HEHB
o] HEHAEE lard(BKiE) 15%E 78k th

Bt BAEBELS casein(5%¥3te, =)o
2, BWHES com ol (HMYAZ, #3)& Al
e ud¥g EEE&L  AIN-76A(Harlan,
Teklad, USA)E Kokusan
Chemical Co.(Japan)®] A|&F& A&

cholesterol=

ol #FAT & K/HE EXRY NAEYN oES
Table 1.3} Zrt},

4. Wk

HBREAS HWIBABY = £HANKE, BRIFA
o WHHBAE R (pine o) HEE 100g7
0.001ml® 15 16 #&n#Es gt

5. BEME, K HEWE R KM
3} i 4 A

489 2Yr1HEt ®H 30g9 A8 E EF8
I EHS RERUES WESNen 38 MiEe
2 BEEMLE WEsta & # 16 1243 i
#£AZ F B THIES 3 fms dA3Ae
o B By BRE XA 7] 8 1265
T HEERANTIL BES WES F ethervtd T
oM PAEFMTete) WE KBRS FH Kmatx
WSS At d. R m#&E2 4C 3300rpmel
A 1540 EOpESe M-S R fE

Table 1. Composition of normal and experimental diet

control A & sample

control B & sample B

Ingredient/Group normal Ala/1002) (2/1002)
starch 67 65.75 57
casein 18 18 18

mineral mixture 4 4 4

vitamin mixture 1 1 1

cellulose 5 5 5
corn oil 5 5 5
sodium choate 0.25
cholesterol 1
lard 15
Total 100 100 100
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1) miF total cholesterol &8 WE

miE$ total cholesterol &2 C. Allain® %
Do) gkl oste] ‘FEU2HE 2HE A
HAM202-K; ohA<F) & AMgste WESA
t}.

2) MmiFE triglyceride & WE

i triglyceride &< Van Handel® %

B o) BEE gl 9] &t ‘Cleantech
TG-S(AM157S-K; olAtxeF) & A&l HlE
st ot

3) MmiES total lipid & AT
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sulfo-phospho vanillin}i¢l] 2] 3}
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4) M
cholesterol & & AT

Mm% HDL-cholesterol %< Warnick™ 9]
o oJste] ‘HDL 2 2ehA(AM203-K; ok
Ay E AME-3te] WE S A

high-density  lipoprotein(HDL)

5 P
cholesterol &% HE
MiFs LDL cholesterol &#i2 Fried-ewaid?]
Do A AEHAT. =
A HDL cholesterol® triglyceride/5%& W zte
2 3o

low-density  lipoprotein(LDL)

, total cholesterolell

[LDL=total-(HDL+TG)/5]
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vla] MAEBMET AfFREC] S 4 F I
t}(Table 2, Fig. 1, Fig. 2).

2. W&o mR nAE B

el mEL E#BFo] 1151+060gd HR
BEASA 1571£038go.2 F71stn HREAAAM
1398+£037ge 2 #Add 2T HEH(DP<0.05)3
= WzE el o nls), HENBY HEHNBS
11.401£027g7 10921060go2 EHFERT A
g Byov HEMHS A BEd EES E
WHES 25010.09gel HlE HEBRHANAM 291%
0.04g2 2 F7Het2 HEBFACA 247X007go2
Zaste] 2% HEM(E<0D)UE W3S el
o visl), HERHBY HRHFBL 251£0.03g7 240
+0.13g2e 2 ZFr g 7tk ZAE BAS FES
BE-S EEF 085+0.03golw, HEFAA
093+£0.03ge 2 F7lstdoey HEBHB:E 08%
002ge =z HYE WE Holx &P HEIA
o FERIFBoIA 0.88:003g7 0.77x003ge2 &
Zto] ¥mpEe] wls) gAY HEMHS B £ 9l
Atk BhY HELS EWHY 3320.11g0] vlE
HREBEA A 38100402 HEM(p<0.05)UE
Z7He RYn BBHAE 3701012g02 Z43F)
gon, HBHEBE 3371011, HRHFBE 335+
0.09go 2 Z79} #2E BQo HEMHLS o
Ak BAAREMY EES EENY 381
0.22gel wlsl HEELAIA 453+0.22g, HHIFA
A 3.14%0.14g, HEHBIX 6.07£048g, E®R
HBolA 326%0.14g& uEhio] 7 HEHK
(g<0.05)0E F7+9t #2E B tH(Table 3, Fig.
3).

3. M+ total cholesterol &itol vl ¥
"

Mm% total cholesterol &8 EHFCl 89.95
T250mg/de]dl ¥l mETAElEREHA HE
PEAS A 23531£1869mg/ddE  Fotete HEHK
(p<0.05)¢ YER A on, HEFFAC M= 183.27%
965mg/de2A HMAEAC] vla] BEEIA Z4d
Atk BEHARHEFY HRBIBY FERABAAME
Z}7] 101.9114.23mg/des} 83.90+£1.92mg/dee] &
2ol HEEE<O0BIUE #F2 378 UEhdiA
t}H(Table 4, Fig. 4).

4. i triglyceride &ftd vl )= e

Mg triglyceride &8-S IEHEEo] 82.86=*
6.39mg/deld] B8 FmITUASEES /M YR
A°lA 100.57%7.76mg/dLE F713 T FIERAEA
9456+6.18mg/d 2 Ao HEHS
ATk FE SEHAMEFY  HEHBAAME
13051£9.78mg/de2 A IEFRA  wldl  HEH
(p<0.05)3l = e FEHBAAME
96.98+7.24ng/de 2 A HMEBe Hlsl  HEMK
(p<0.05))E #F42E Yetdldch(Table 5, Fig. 5).
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5. m¥F total lipid &l V]| ¥E

e EFRL 30583t
11.92mg/de®) wla] HEELAA 609.25%26.10mg
/R ABEEOB)INE F7HE Bix, BRH
A%l A 503.14130.49mg/de2 A HEREEAC] wls] H
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6, Fig. 6).

6. M+ HDL-cholesterol &fo] vwA&
22

Mm%+ HDL-cholesterol EFR¥C] 4446
£0.60mg/deddl Wls HEHEANA 23.24+1.52mg/
2 AEHE<MBNUE #4HE BT RRFA
A 2453+1.00mg/de2 ¥IEEEAC H]d] 7ol
A Frrsted HEAS AW HEEBAAME
35.82£324mg/de 2 EF T w3 HEM(p<0.05)

A Bl O
(=) R
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QA BasHen BEHEBINANE 4145+275ng/
de2 vl HEEBO Hld Frtstdou HE
e gl (Table 7, Fig. 7).

7. Mif%+ LDL-cholesterol &fiol v+ &

Mg LDL-cholesterol IE#HRo] 2891
T1.92mg/ded e W3] HEEANA 192.86£20.40
H B (p<0.05) = YEt R
FERTFAY A= 158.161£13.76mg/de 2 HEBAFA
Hla] ZAastR ot AEKES AU HEHBAA
¥ 39.98+345mg/dtE FIFslA T FEAFBAXAE

SECREE

EL
RS

mg/di = Z7ME

28.04+361mg/dl2 743U =H
HE M (p<0.05)& YEIHTable 8, Fig. 8).

- Table 2. Effect of pine oil on Body Weight & Feeding Efficiency Ratio in Rats Fed High
Cholesterol Diet and High Fat Diet for 4 Weeks. ‘

Group Initial body Final body Body weight Total food FER
weight (g) weight (g) gain (g) consumption
Normal — 32625+1264  38487+937  5863%7.36  607.12+1437  0.10+001
Control A 320.00£9.05 390.62+9.11 70.63%=8.15 666.25L8.72 0.11£0.01
Sample A 342.1216.65 384.85+10.54 46.1714.40 556.00£15.32 0.08+0.01%
Control B 300.00+13.34 366.12£1068  66.13=7.85 519.62+34.36 0.13£0.01#
Sample B 346.25+12.33 411.00+9.94 64.75%5.66 -525.12%13.46 0.12£0.01

Values are expressed as meanz Standard Error of 8 rats

FER . Feeding efficiency ratio
(Body weight gain / total food consumption)
Normal : Non-treated group

Control A: Group fed with high cholesterol diet

Sample A: Group fed with high cholesterol diet and administrated extract of pine oil

Control B: Group fed with high fat diet

Sample B: Group fed with high fat diet and administrated extract of pine oil

# © Statistically significant as compared with normal group(P<0.05)
* © Statistically significant as compared with control group(P<0.05)
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Fig. 1. Effect of pine oil on body weight in rats fed high cholesterol
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Fig. 2. Effect of pine oil on the feding efficiency ratio of the rats fed

high cholesterol diet and high fat diet for 4 weeks.
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Table 3. Effect of pine oil on the Weight of Visceral Organs of the Rats Fed high cholesterol.
Diet and high Fat Diet for 4 Weeks.(g/rat)

Group Liver Kidney Spleen Testis Epididymis

Normal 1151060 250x0.09 085*0.03 3.32x0.11 3.81£0.22
Control A 15.71£0.38% 291£0.04# 0.93+0.03 3.81+0.04# 4.53*0.22#
Sample A 13.98%+0.37« 2.47+0.07« 0.88%£0.03 3:70E0.12 3.14£0.14%
Control B 11.40£0.27 251+0.03 0.85%0.02 337011 6.07=0.48#

Sample B 10.92£0.60 2.40%*0.13 0.77=0.03 3.35+£0.09 3.26%0.14%

Values are expressed as Mean* Standard Error of 8 rats.

Normal : Non-treated group

Control A : Group fed with cholesterol diet

Sample A : Group fed with high cholesterol diet and administrated extract of pine oil
Control B : Group fed with high fat diet

Sample B : Group fed with high fat diet and administrated extract of pine oil

# © Statistically significant as compared with normal group(p<0.05)
* . Statistically significant as compared with control group(p<0.05)

18 ¢
BNormal
16 | EControl A
IS ample A

EBControl B
OSample B

Weight(g)

Spleen Testis Epididy mis
Group

Liver

Fig. 3. Effect of pine oil on the weight of visceral organs of the rats
fed high cholesterol diet and high fat diet for 4 weeks.
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Table 4. Effect of pine oil on Serum total cholesterol Level in Rats Fed high cholesterol Diet and
high Fat Diet for 4 Weeks.

Group Total cholesterol Inhibition
(mg/dt) (%)
Nomal 89.95+2.50
Control A 235.31+18.69%
Sample A 188.27 £9.56* 20.0
Control B 101.91 £4.23#

Values are expressed as mean=® Standard Error of 8 rats.

Normal : Non-treated group

Control A : Group fed with high cholesterol diet

Sample A @ Group fed with high cholesterol diet and administrated extract of pine oil
Control B : Group fed with high fat diet

Sample B : Group fed with high fat diet and administrated extact of pine oil

# © Statistically significant as compared with normal group(p<0.05)
* @ Statistically significant as compared with control group(p<0.05)
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Fig. 4. Effect of pine oil on Serum total cholesterol Level in rats fed
high cholesterol diet and high fat diet for 4 weeks.
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Table 5. Effect of pine oil on Serum triglyceride Level in Rats Fed high cholesterol Diet and high
Fat Diet for 4 Weeks.

Group Triglyceride Inhibition
(mg/de) (%)
Normal 82.86%6.39
Control A 100.57+7.76
Sample A 94.56+6.18 6.0
Control B 130.51=9.784
Sample B 96.98+7.24% 257

Values are expressed as meanz Standard Error of 8 rats.

Normal : Non-treted group

Control A @ Group fed with high cholesterol diet

Sample A : Group fed with high cholesterol diet and administrared extract of pine oil
Control B : Group fed with high fat diet

Sample B : Group fed with high fat diet and administrated extract of pine oil

# . Statistically significant as compared with normal group(p<0.05)
* . Statistically significant as compared with control group(p<0.05)

160 -

MTriglyceride

140
120 -
100 —
80 | |
60
20
0 : = ——

Normal Control A Sample A Control B Sample B
Group

Triglyceride(mg/dl)

N S

-1

Fig. 5. Effect of pine oil on serum triglyceride level in rats fed high
cholesterol diet and high fat diet for 4 weeks.

_88_



- Pine Oile] BRe] m FEEASH E R BEBMLA 1A KR -

Table 6. Effect of pine oil on Serum triglyceride Level in Rats Fed high cholesterol Diet and
high Fat Diet for 4 Weeks.

Group Total lipid Inhibition
(mg/de) (%)
Normal 305.83£11.92
Control A 609.25+26.10#
Sample A 503.14+30.49+ 174
Control B 32487£17.0
Sample B 279.50£9.01+ 14.0

Values are expressed as mean= Standard Error of 8 rats.

Normal : Non-treated group

Control A @ Group fed with high cholesterol diet

Sample A : Group fed with high cholesterol diet and adrministrated extract of pine oil
Control B : Group fed with high fat diet

Sample B : Group fed with high fat diet and administrated extract of pine oil

# . Statistically significant as compared with normal group(p<0.05)
* [ Statistically significant as compared with control group(p<0.05)

700

WTotal lipid

600

300

Total lipid(mg/dl)

Normal Control A Sample A Control B Sample B
Group

Fig. 6. Effect of pine oil on serum triglyceride level in rats fed high cholesterol diet and
high fat diet for 4 weeks.
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Table 7. Effect of pine oil on Serum HDL cholesterol Level in Rats Fed high cholesterol Diet
and high Fat Diet for 4 Weeks.

Group HDL cholesterol Inhibition
(mg/de) (%)
Normal 44.46:0.60
Control A 23.24+1.524
Sample A 2453%1.00 +5.6
Control B 35.82+3.24#
Sample B 4145%275 +15.7

Values are expressed as mean= Standard Error of 8 rats.

Normal : Non-treated group

Control A ! Group fed with high cholesterol diet

Sample A @ Group fed with high cholesterol diet and administrated extract of pine oil
Control B : Group fed with high fat diet

Sample B : Group fed with high fat diet and administrated extract of pine oil

# © Statistically significant as compared with normal group(p<0.05)
* . Statistically significant as compared with control group(p<0.05)

50 r
M HDL cholesterol

ull

Normal Control A Sample A Control B Sample B
Group

45

40

35

30

25

20

HDL cholesterol

15

Fig. 7. Effect of pine oil on serum HDL cholestero] level in rats fed
high cholesterol Diet and high Fat Diet for 4 weeks.
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Table 8. Effect of pine oil on Serum LDL cholesterol Level in Rats Fed high cholesterol Diet
and high Fat Diet for 4 weeks.

Group LDL cholesterol Inhibition
(mg/de) (%)
Normal 28911192
Control A 192.86+20.40#
Sample A 158.16£13.76 180
Control B 39.98+3.45#
Sample B 28.04+3.61* 299

Values are expressed as mean=* Standard Error of 8 rats.

Normal : Non-treated group

Control A : Group fed with high cholesterol diet

Sample A : Group fed with high cholesterol diet and administrated extract of pine oil

Control B : Group fed with high fat diet
Sample B : Group fed with high fat diet and administrated extract of pine oil

# @ Statistically significant as compared with normal group(p<0.05)
*  Statistically significant as compared with control group(p<0.05)

250 -
BMLDL cholesterol

LDL cholesterol

Normal Control A Sample A Control B Sample B
Group

Fig. 8. Effiects of pine oil on serum LDL cholesterol level in rats fed
high cholesterol diet and high fat diet for 4 weeks.
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B, ®EEeZE EHEJdE MELE AREMmO]
EEole MR o] T o) OBNES,

HZ o IEWEES Ve gy SE FHe
S&E SREETR RUREDT, B
TR 2o g gUx, fEE T HEen W
Do) ol 7o wak HRHy W £ BEsHA
pEEEn ™, pRBREAY, BEE®, BEKT
8 =800 = min mRe MBET Esm,
(LY BMLE BEaE 5 e Hest A8
Hx Qo obA7A pine oild] WE ATE §

AT

=463
7@

R BEZ L PlAE AR -

olo| K= pine oilol KK, BF, B, FIR
fEfel Qo™ pam 2 AfbE Wikl WA=
AAg afst glewe AAREC BHe nEsH
2 o Ew Bl pine oild IRHSte] faE &
e, Wes HE 8t L £(BH BLE HRVS
2 #Esld 2dd. A HEAAE HEREEwe
Bs ABWeR FiHsly] A HEiozE o
LTEHY 5920883482
HIBNA, SiEREE T3t HWEIY

" FBHASY HRIIBE Fol 453 4%
&t

7} FIERREY] WA e) MEHEES B9& vn
ANEE o, HFe2HESAMEMET S AE
25 EEHEG HENo & F7IE Rdon
pine oil& T FWAANA HEMtA w8 T
2EE EAHFig. 1). REHHRE o2
RESEME Jetde AEERAAT HER E
HEtol wd Aestdon pine oil TS YR
MRt 4 8 Bo AAYEKRS AdASE &
#H7F Qe Ao g UE1(Fig. 2) 53 52d2
HEAMH FABMNIAN FEEIT AAEZHE B
At REIFY TE AEAES EET
HEHNE F718 B SEHAMANC Sds
HERERET 4 Jebsts=d(Fig. 1), o= 4t
® 5% Azl e Aol At} pine oil XA
ol A EBEEMmET AR Tadte Aoz
Ho} pine oilo] #EFES &S SN AR, &
AE 2 RAKHe HIERKESE AHA7E A
o2 FAHHED

Wese ERS W, BW, OWE 2A 2 A
FAEMHLS B2 H =Y pine oil AR A
wbAQl HiE FAE B T SARSMAL
< F OERN BT CHEHS Jehddch a8
B ET AFEMS 29 ARMFANA FEI
B, 2AABAE 5 39 EesdAM FEHEY
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- KBAEHESG

fr

a2 Jeh, 2HASEKANT HFEHS
B HERRIBOl Hls 4% e nged
(Fig. 3), ©1& £} AHE&E KT/ BE ER
o) o) G PNE Aoz BHAY. BE
o] ZristE AWM oz fgEhol LoldtA BT
= BB R EEo 2718 ez molyH
HBRHBAXNE fBfio] Zra0SdE e &
Bol 2318 2A¥Se By o= VB ®
el N E vHERS ub s} RSl My el wi=
Al BREO) 278 AAAAE FE Aoz A
o IEMS SEBRS Isisel BREHE AU
R#ERIEZ A FEANAE total cholesterol,

id

triglyceride, total lipid, HDL-cholesterol,
LDL-cholesterol 52 fght ¥ #HEY &S

DAste FRE A5 IRENAHY WstE W
#3tach

Mm% total cholesterol IEERE] W3
% AR HBRHAAM HEHIE F7HE B
I HBRNAY BAAE 2% HES HL2EHAES

i =Ne}
CEiA=

veElRer SIdsdESaENe  HENANA
Elati g w8 ¥2 &8 Yedn M
D= FHEBHEAT 55& ¢

F ARG Fig. 4). B
B 4BA R BBEHC MY %Y EHABO W
7y 7+ @A Jdeld A& total cholesterolfE7}
pEe] vawdsy gede P 5V W
fERt dX3H pine oily HHHE AL AL
2 $39H.

triglycerides= Z& MEIFHEMY FRH/LE R
WiBf2E B3lAM Free fatty acid Zel= A3}t
oot Frelv el £HHE AAFAA A
triglyceride 2 A5 = AAEHZ JEMES
PEIRW, BMEREEALAE, OBEE S T FH
RTAUP® K #EoIA triglyceride SRS 75
ZH2HERENT SBVAENE 25 KR
A Frksta EEROIA BYgov, FEM
2 EhglhREl M7 el TH(Fig. 5). triglyceride

HaE

i Vol13. Nol. -

&o] total cholesterol #E7+= WHZ &gl
BEHAAN SZA2HERERHI v =& FX
g 7158 GhiiEmiE ol SIS AH
7t §8% Aoz Hpd.

M total lipid &2 EEH v& & &
fHREe] HEEREANA FUlele AE¥S Holn HE
S HENA v Zidsded, YRHEBE A
A% BE BAM HEY F7t FAE vEIIY
H(Fig. 6). 53] total lipid &&E-2 HBRACNA
A F7H5 vEdD HHKRE HREFANA
24 JdEgEd, total lipid7} total
cholesterol, triglyceride ¥aEER S 3}
AP kE mBRsY 4RE AT W 7
A& daet & 5 Utk

HDL-cholesterol & R B ol A birg:
cholesterol & A #3te] Mol A cholesterol S A
Adt FFez wtete] cholesterolel FALIEAL
ZF7MN e BEE g 4F BEE LES %
BRTZ J4"z ded B
HDL-cholesterol& 43l g89lo2 &aiA gl
t}B48% b HDL- cholesterol &8-S E#BE
of uls] HBAFAS HBHBAIA HEM(p<0.05)
T BAE HAa FREA, HTRIBIAA F7t
et HEMS A cH(Fig. .

oy

ole

SEE:

30

(=]

}.

HDL-cholesterol &2 total cholesterol, total
lipide] &&Eo] 2¥UA SR EEFAAN #E7}

Exod EWuKREE HBRFB/T BEHAC H&
E skt

M LDL-cholesterol & &S F &EHAA
E#FFFA vls] HERol #Wmstn WEMAME
veldon HEAHAES A3 Unix) B¢
AA HEMD<.0)E FAFE & ANTHFig. ).
HDL-cholesterol &&T < M2 SE2H2HER
RN A SEFAMENFEYG 22 28S YEWA
o},

LA ke Aol A frfdte] o4& miFe] BEE

Zag
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72 E 93 HDL cholesteroldl & W& A%S
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& A4d A 599 Ane AN A2 B
Zd2H SR/ SEHALE vd 532
EMmiEe] FFE Hole Aoz BHEd. Ed
MFERTF =& EREE AT AEFAN 2
g o4& AfAFFl Y3 pine oil FEEFFS] HF
EE EMBERIT 58 Ae2 Vel

HEE #5R, pine oilo] JEMEARY WBEEME
WEIE L Eesel ERE HA A1 mEh total

cholesterol, Triglyceride, total lipid, LDL
cholesterol ¢ BEEEmME Nl g HDL
cholesterol &&< #|mAl7le Roz YEY

pine oilo] R BEEHD BHE LEAZL
22X BEEME WS BT BHeR oY
HE miEmiE BHF 59 A#HEBR B 2
BHl A AR AFHE u, \ARkAE A
pine oile} fERGAEMES) KRN B(Lel mifgR5M
Bl Stel wlAe G #AI EERY HES
BEHS 12 BK Wl 2928 Aoz EH
2=

V. & W

Pine oil°] IE#) PlAE BEE HERWOZ #
Bstuzx mEddHEaHY SEHARHZ FE
g Ew AR BES WSELR € OERS &
e BZY HR ded 22 MR 24

1. Pine oil& MEHERY EEEME Mo
AHMES ETadon FRIMANMN HE
tol FEES AT

2. Pine oil2 [EWERS R, BW, BE 21
o HES BAoAZRen BARASMEKY =
2% BEEHIA BLAHD.

fesaRe mEKs + total

EES BEH A BoARA

o H=

3. Pine oil&
cholesterol 9]
.

4. Pine
triglyceride @)

oil: FEWIBRSY MRS
EES WAOANALY HBHB

AA HEH] ARHAUC

5. Pine ol E#MERSY MFERST B total lipid

o gES FEHE A BoAH

6. Pine oil2 JEHERY mERS P
HDL-cholesterol®] &&E& #|iAHLo Y 43
B A

7. Pine oil2 JEWARY mERS b
LDL-cholesterol®]l &&& WA

BRIFBOIA HEMC] REAAT

BAbo] R2 pine oilo] JEE il KEME
s ge Aoz mpE

2% XK
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