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The Effect of the Unsaturated Oil on the Normal Liver and Lipid
Metabolism of Rats Fed Several Plant Oils
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Abstract

To investigate the effect of the unsaturated plant oil on the normal liver and lipid metabakism
rats were fed the daily dose of 1.57mlVkg body weight of perilla oil (Jodine value 199~207), corn cil
{Todine value 115~139) and olive ¢il (Iodine value 80~85) respectively for 28 days. The results
were as follows. For the 14 days all the test groups showed normal weight gain with 7.86~20.89%
increase rate. In the period of the 3rd and the 4th week the increase rate of the perilla oil group
was decreased significantly under 17.53~13.8% of control level, but the remainders{corn oil, olive
oil) keep normal. The feeding of corn and olive ¢il for 28 days did not show any harmful effect on
normal GOT, GPT aciivity, ALK-P, serum cholesterel and serum friglyceride value of rat. The
perilla oil feeding for 21~28 days slightly increased the GOT, GPT activity as 174.87, 93.46u but
decreased the cholesterol and triglyceride value as 54.6~0.36mg/d] compared to control. In the
pathological finding of test group liver some rats im Z8days feeding group showed reactive
change of kupffer cells, and were noted dilated bile duct in a rat of perilla group, and were seen
vesicula nuclei in corn oil group and mild fatty metamorphosis in ofive oil group. But most

subjects did not show any characterized sign of acute or subacute liver damage.
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Table 1. Composition of experimental diet (%)
A B C Contro!

Corn starch 547 54.7 54,7 54.7
Crude protein 22,5 22.5 22.5 22.5
Crude fat 1.35 1.35 1.35 1.35
Crude fiber 14.25 14.25 14.25 14.25
Ash 4.5 4.5 4.5 4.5
Ca 07 0.7 0.7 0.7
P 0.5 0.5 0.5 0.5
Perilla oif 0.2 - - -
Corn oil - 0.2 . _
Olive oil - - 0.2 -
Vitamin mix 1.3 1.3 1.3 1.3
Table 2. Initial rat weight

A 6EE YO ANafd3e 4984 ra 19
o] #AF 126.7gd thee 19 0. 2mi(l. 577ml/
kg, rat) Bl @& 71E8S Zola] MEE7] uhel
ZFzA oral zondeE AHE Bl o] 2o
Ze] dae At A B00keald] B%IH
(B25keal/60kg) o & 'FatE A whak(69. 4g/60kg E-
1 15g/kg) & Wl 0.99] g SFoF kg Fe
1. 27ml/kg {0, 16m1/126, 7g rat) o] v} =3t FEAIH 1
4d ANu BAEE L 5Tmi/ke (0.2ml/126.7g rap &
A4

HEEE 434 2 A=25A4AAF dazd
HET BF 2dolt) AFR 26l 15730y sy
e

EMo| MBIEIMZIAL A 7Yelct HEFE o
ZFHA Z HE rat 5EY L ¥ol ether M1 E 3
9 HEated GOT, GPTE Reitman-Frankel &8
cholesterol-2 HAH LR iriglycerides Trinderd 0.2
Alk-P= King king¥ 2.8 =384

THEE HAb Ao B ratE #E-she] A&
liverZ 10% formalinol] T A)12) & paraffin section®]
FEL hematoxylin eosin® A3t A7AAst o)

24 BAAHZ]  AE B4 AREH EAAGE
PC SAS package® o] 88glen 478 ¥ A5L
ANOVAER T -74 & ARgslgd

N

Zn 9 E

i

Rat#|Z0isl ol anatomy : AGAA YL ratd) S5
€ Table 28} ol T 126, 7golx AtRAHELL
18. 5g/rat/day ©i%ict.

155 : Table 3ef4] ¥ #e] HEF7TE 7.86~8.
Wxe WEEY 11.7%< & Ss=Ex ditge]
AEFTL BFn, 0] Ak A Holide] ¢l

4]

\Group A B

Week C Control
1 111.67+2.91 118.33x14.81 11367+ 371 135.50-11.50
2 128.33+9.91 113.33+ 5.36 126.67+14.84 114.50+ 9.50
3 142.00+8.54 131.00+£14.57 138.00+ 6.11 120.00+ 0.00
4 121.33+5.78 127.00+ 7.57 121.33+ 6.17 151.00+ 0.00
M.+S8E 125.883+4.56 122,42+ 4.29 130.17+ 5.08 - 12850+ 7.10
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Rat slodo} Matsty 2t}

GOT : Table 7oA 4571l 23 dizas Hu
158,818, 07uef ¥l ®t A¥dEs Bd& A B C
22Y 174.87+18,67, 148.10%7.24, 153.71%0.37u2

Increase (%) 8.637

gtk 1A C@ 1Mol 3t wimeh BTAL g
Tab}‘;e 3. We;ght gains of rats for Ist weelk experlment (g}
T Group o i - )
Wefh o A B._ ~ _ c Control _
1 118.11+£5.95 128.11 +20.50 120.78 +:2.69 14850+ 8.95
2 142.11+7.38 118.33+ 6.18 138.44+9.99 129,67+ 7.15
3 154.33+5.52 146.22+ B33 1561.22+4.25 133.83x 7.26
4 129.67+8.54 136.00+ 4.55 152.78+5.20 171.00410.58
M.+8.E. 136.06+3.58 136.26+ 4.08 140.81+3.66 14344+ 5.06
Inerease (%) 8.08 7.86 8.04 11.72
Table 4. Weight gains of rats 2nd week experiment ()
Group
Week A B B B B C , Control B
2 17587£897 1421411251 168.22+13.83 15988 +5.73
3 185.00:+5.14 178.22+ 8.65 181.56+ 3.00 163.67+4.91
4 153.11+2.81 158 56+ 2.78 184.56+ 5.93 211.67+7.31
M.+8.E. 171.26+4.32 159 64+ 5. 04 178.11+ 5.11 178.39+4.98
Increase (96) 20.66 19.48 20.8% 23.07
Table 5. Weight gains of rats for drd week expenment (g)
\ o ~ “ -
Qoup A B s} Control
- Week . - B ) ) o
3 213.33+5.26 205.67+9.47 211.67+4.99 181 17T+ 14,68
4 i74.67+4.88 185.33::4.71 222.11+5.90 248.60+28.30
M.+S.E. 194.00+5.84 195.50+5.69 216.89+3.95 214.89+ 9.81
Increase (%) 7.5 16.13 1861 17.53
91 pC Q.05
Table 8. Weight gains of rats for 4th week experiment (&
Grouap
Week __A B C Controel
4 189.11::4.17 211.11+:3.52 257687450 284.52+25.69
14.05

15,77 13.81
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Table 7. GOT Activity (kar. unit)
Weeka“p A B c Centrol
1 181.17+22.78 162,775 +£25.75 150.67+12.03 154.25+14.25
2 130.33+£11.57 158.75+ 20,25 158.00+39.99 156.50+ 8.50
3 138.00+-21.29 132.50£ 6.50 153.83 2313 159.00£56.75
4 252.00+40.707 146.83£12.13 162.33+ 8.38 166.75+14.50
M.t S.E. 174.87+18.67 148.10+ 7.24 153.71+10.37 158.8 +18.07
¥ p<(01
Table 8. GPT Activity (kar. unit)
Group o
Wook A B C Control
1 63.17+ 3.09 59.50+ 2.50 69.67+ 6.00 62.25+3.75
2 T6.00 1 16.447 96.25 +28.25 106.67£35.22 86,50+22.00
3 103.00+21.36 68.33+ 3.28 80.50x+ 6.56 73.25+31.75
4 131.67+30.83" 69.50+ 7.57 78560+ 5.03 90.75+10.25
M.£S.E 93.46+11.82 7250+ 6.29 83.58x 8.80 7818425
Table 9. Alkaline phosphatase activity (kar. unit)
Group
Wook A B C Control
1 61.67+ 3.47 54.75+ 9.75 77.83+13.68 66.00+10.00
P 47.33+£10.17 81.00-18.50 58.00+ 3.55 78.50£11.00
3 58.50+11.59 60.67+ 3.37 6183+ 7.03 41.75+10.75
4 67.00+ 9.96 55.33% 6.55 4867+ 4.51 4775+ 375
M.+8.E. 58.62+ 454 61.95+ 4.91 61.58+ 4.73 58,50+ 6.55
Table 10. Concentrations of total cholesterol (mg/dl)
Group o
Week A B Cc Control
1 56.47+12.53 79.70+17.17 72.59+2.11 65.96+ 6.33
2 62.35+ 8.50 64.18+ 1.10 H4.77+£9.44 50.24+ 550
3 44.67+13.97 4221+ 1.58 48.98:+5.08 58.25+15.61
4 5491+ 8.44 56,50+ 6.89 78.52+1.33 66.84+ 6.37
M.xS5.E 54.6 + 6.64 61.89+ 3.79 63.71£4.36 60.33+ 6.37
B, CEE& WEFTDH & Folrk Glout ATl ta ¥ Hol S, ia FEBRS ARTAR ZHRAM) A
2 g Btk 53 AT 4FA 252.0x2.7uE & 9] fle Ao Roln EARY A 45

#98 Fe 1y,

GPT : Table 8o 4530l 4% 2g9] ¥
78.18x24u2}t ¥luwE ATS W 93,4611, 82ue &
 Frt H9A 58 4FA 9 13167230 2% §4
el 712 29 B, CT& 453 Ao add
& VEhfo] B 72.5+6.29, 83.58+8, SuRE Hyt
2 9% giddrh olite GOTe GPTRS HEg

(i

Zold 7o) thd 48E  ROE B,

Alkaline phosphatase : Table 9014 ™72 &
# 58.5+6.5u8t Him#E A, B, Ciel #bz} 58.62+
4,54, 61.95%4.95, 61,58+4,73uz WETH Ag
A @ Beo| HupE &} glsith

Total serum cholesterol : Table 10c|M 2T H
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Serum triglyceride @ Table 11904 Mas] Bt
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Tabie 1i. Concentrations of taﬁal’n chmeme}m {mg/dh)

Centrol Fig. 2. B group bver ¥ & E 100 x. Hyperplasia of ku-
e pifer celis, mild lobuiar disarray amg wesi-
cuiar nuelei are noted.

'435‘,‘"“’] o ‘}“ o DAsE oy S Sy

Fig. 8. T group liver H & B 50 x. Dilated ceniral vein,
congested sinuseid and reactive kupifar cells
AIE 5OST.

siruzsoid 2

I, A grpup liver e e H & B 260 x. Heactive kuplier
amd reactive c:hamge in i\mpuer T BTe SEem. ceil mild metamorphosis are noted.
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Table 12. Fatty acid contents of sample and experimental diet (%)
Group o . L . : .
Fatty acid Perilla oil Corn il Olive oil Oil of experimental diet
Saturated Cue 510 7.90 7.57 14.43
Cuo 110 0.95 trace 3.46
Cw.o 007 0.46 0.19 0.57
Unsaturated Ciwn 1485 22.32 64.57* 22.27
Cuz 17.06 50.12* 19.50 38.48
Cu:s 45.20° 0.21 0.30 2.36
Chis.o: Palmitic Cis:1: Oleic
Chus.0: Stearie Cis:2: Linoleic
Co:0: Arachidic Cus.3; Linolendic
* : Major ingredient
oA E ddes B g 3R, 45 BR F

Fig. 5. Control group liver 5 & ¥ 200 %, Normmal type.
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