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Effect on Fatty Acid Composition of Red Blood Cell Membranes of Supple-
ment of Korean Pinenut Oil, rich in 5-Olefinic acids, in Normocholestero-
lemic and Atherosclerotic New Zealand White Rabbits

Tai-Heon Yoon and Sang-Mu Lee
Labovatory of Clinical Nutrition, Korea Institute of Nutrition, Hallym Universily, Chunchon 200-702, Korea

Abstract

The present study was carried out in normal and atherosclerotic New Zealand white(NZW) rabbits,
to evaluate the effect of dietary supplementation with Korean pinenut oil, on the total fatty acid composi-
tion of red blood cell membranes. Erythrocyte fatty acids of chain lengths ranging from 12 : 0 to 22 | 63
were identivfied. In study I, palmitic acid(16 : 0) was found to be the main erythrocyte membranes
fatty acid, followed in turn by stearic(18 : 0), oleic(18 : 1) and linoleic acids(18 : 2¢6). There was
a large increase in the proportion of 20 : 4¢6 in 10% pinenut oil gorup on days 40 and 80(compared
with control), although the increase was not statistically significant. Most erythrocyte fatty acids were
less affected by the types or levels of oils supplemented for periods of 40 and 80 days. In study
II, at the end of the dietary treatment, the levels of 12:0, 14 1 0, 15: 0 and 18 . 0 were significantly
decreased in the 5% soybean oil/cholesterol group, whereas those of 12 .0, 14 : 0 and 18 : 0 were
significantly decreased, but that of 18 . 296 was significantly increased in the 10% soybean oil/cholesterol
group, compared to the cholesterol group. No significant differences in fatty acid composition were
seen between the pinenut oil/cholesterol and cholesterol groups throughout the supplementahon period.
In study 1ll, after 5 weeks supplementation the levels of 18 | 1¢9 and 20 . 1“9 were significantly decrea-
sed in the 10% pinenut oil/cholesterol group, whereas the 10% soybean oil/cholesterol group had
significantly elevated 18 ! 2%6, compared to the cholesterol group. The proportion of 18 . 496 was
significantly raised in the 5% soybean oil/cholesterol and 5% pinenut oil/cholesterol group, and the
content of 16 : 197 was significantly lowered in the 5% and 10% soybean/cholesterol groups, compared
to the cholesterol group at 10 weeks supplementation. In studies I, II and III, the total proportions
of saturated fatty acids were not significantly affected by the types of levels of oils supplemented
throughout the study period.

Key “words pmenut 011 NZIW rabblts red blood cell membrane fatty acid composmon, ‘atherosclerosis.
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Table 1. Effect of dietary supplementation with soybean oil or pinenut oil on red blood cell fatty
acid composition (continued on next page)
. After 40 days -
5% 10% 5% 0%
Soybean oil  Soybean oil  Pinenut oil  Pinenut oil

Fatty Before :
acid Control

10:0 0.26+0.15 0.05+ 0.01 0.05+ 0.03 0.07+ 0.06 0.05+ 0.02 0.05+ 0.011
1270 0.68+ 0.46 0.12+ 0.05 0.14+ 0.07 0.12+ 0.07 0.10+ 0.04 0.14+ 0.04
140 1.04+ 0.40 0.64+ 0.19 091+ 0.17 0.72+ 0.16 0.59+ 0.18 0.89+ 0.43
15:0 0.59+ 0.17 0.66+ 0.17 0.71+0.20 0.50+ 0.13 0.55+ 0.13 059+ 0.11
1610 2405+ 379 3351+ 310  30.80+240 26.33+6.16 2879+ 536 33.35+ 0.50
16 0 197 032+0.21 0.10= 0.02 0.09+ 0.03 0.07+0.03 0.15+ 0.13 0.24+ 0.25
1700 1.04+ 0.21 141+ 0.37 140+ 0.23 1.18+ 0.08 1.23+£0.25 1.23+0.22
1810 11.06+ 3.29 16.23+£ 1.94 16.81+ 1.00 17.16+ 1.20 1619+ 2.78  19.75+ 5.06
18 1 1«9 8.44~ 210 1042+ 1.58 936+ 1.31 9.00+ 1.57 10.60+ 1.79 9.92+ 1.90
18 1 2%6 4.04- 1.30 576+ 211 6.31+ 0.34 7.84+ 2.04 11.29+ 7.93 5.34+ 1.26
18 1 446 1.14+ 0.75 0.72+ 0.33 0.78+ 0.04 0.81+ 0.30 0.75+ 0.27 0.76+ 0.50
2000 0.22+ 0.26 0.19+ 0.03 0.13+ 0.02 0.14+0.03 0.21+ 0.03 0.38+ 0.18
20 1 1%9 0.89+ 0.53 097+ 0.14 0.87=0.17 0.81+0.12 0.85+ 0.15 1.08+ 0.24
201296 1.20+ 0.83 128+ 0.25 1.33= 0.08 144+ 0.44 112+ 0.14 0.63+ 048
20 1 3»7 0.69+ 0.00 N D N D 0.04+ 0.00 0.07+ 0.02 0.10+ 0.02
20 1 496 0.26> 0.15 0.17+ 0.13 0.18+0.03 0.27+0.19 0.23+0.19 0.80+ 0.05
20 1 5%3 0.84+ 0.35 0.69+ 0.04 0.62+ 0.03 0.72+ 0.06 0.69+ 0.18 116+ 0.27
22 1199 043+ 0.17 0.29+ 0.22 0.23+ 0.05 0.40+ 0.18 041+ 0.26 0.58+ 0.33
22 1 476 0.44+ 036 0.23+ 0.09 0.22+ 0.07 0.22+ 0.09 0.24+0.08 044+ 0.15
22 1 5%6 0.61+ 0.52 0.57+ 0.07 0.55+ 0.05 0.68+ 0.34 0.55+ 0.09 0.37+0.17
22 1 5%3 0.68+ 0.47 0.50+ 0.05 0.43+ 0.00 0.47+ 0.06 0.49+ 0.05 0.69+ 0.23
22 1 6w3 2.05+ 0.87 2.36+ 0.50 2.58+ 047 2.93+ 0.87 2.25+0.12 2.33+0.84
260 039+ 0.19 0.57+0.19 0.30+ 0.11 0.25+ 0.05 0.27+ 0.09 0.73+ 0.28
28.0 101+ 067  1.27+0.08 1.34+ 0.09 109+ 0.55 153+ 0.31 142+ 0.46

Result expressed as mean t SD of two to seven rabbits.
ND, not detectable.
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Table 1—continued

Fatt s - -
acidy control 5%
o oo Soybean oil

10:0 0.05+ 0.03 0.04+ 0.00
12:0 0.14+ 0.09 0.18+ 0.07
140 0.72+0.43 0.60+ 0.03
150 0.57+0.07 0.53+ 0.06
16:0 36.11+ 3.17 34.88+ 1.71
16 : 1#7 0.04+ 0.00 0.04+ 0.00
17:0 1.34+0.03 1.39+ 0.20
18:0 19.07 + 3.06 2069+ 241
18 : 1%9 8.65+ 1.46 7.44+ 0.86
18 1 296 4.76 + 2.63 4.71+ 0.36
18  4%6 0.70+ 0.67 041+ 0.07
20:0 0.37+ 0.30 0.39+ 0.22
20 @ 1%9 1.00+ 0.22 1.00+ 0.09
20 . 296 0.51+ 049 0.23+ 0.04
20 © 3@7 0.11+ 0.12 0.12+ 0.09
20 4%6 0.19+ 0.10 0.23+ 0.04
20 : 53 1.194+ 0.25 1.36+ 0.05
22 1 199 0.50+ 0.25 0.73+0.31
22 . 4w 0.49+ 0.23 0.66+ 0.06
22 . 5%6 041+ 0.22 0.24+ 0.03
22 1 5%3 0.85+ 0.24 0.88+ 0.22
22 1 6%3 2.99+ 1.35 278+ 111
26:0 0.84+ 0.68 0.85+ 0.14
280 0.96+ 0.40 1.33+ 0.03

__ After 80 days

10% 5% 10%
_Soybean oil Pinenut oil Pinenut oil
0.04+0.01 0.04+0.01 0.06+ 0.03
0.12+ 0.05 0.09+ 0.02 0.15+ 0.11
0.81+ 0.57 0.51+ 0.10 0.54+ 0.16
0.55+ 0.10 0.55+ 0.06 045+ 0.07
32.78+ 1.65 35.08+ 0.77 32.17+ 435
0.06+ 0.00 ND 126+ 0.00
1.18+ 0.07 134+ 0.14 1.08+ 0.35
2282+ 1.90 19.74+ 1.80 1891+ 438
6.39+ 1.30 707+ 0.34 954+ 5.70
3.55+ 0.22 4.06+ 0.76 10.60+ 13.58
0.47+ 0.06 0.57+0.12 0.58+ 0.50
0.40+ 0.05 0.36+ 0.00 0.33+ 0.14
1.02+0.15 1.10+ 0.16 0.83+ 047
0.22+0.02 0.28+ 0.06 022+ 0.07
0.05+ 0.01 0.07+ 0.02 0.33+ 047
0.23+ 0.03 0.24+ 0.04 0.62+ 0.83
157+ 0.29 1.35+ 0.08 115+ 0.64
0.75+ 0.35 0.88+ 0.09 0.79+ 0.39
0.59+ 0.10 0.53+ 0.22 046+ 0.18
0.27+ 0.03 0.29+ 0.04 0.27+ 0.03
1.00+ 0.15 0.68+ 0.08 0.55+ 0.29
3.18+1.16 1.86+ 0.18 1.68+ 0.78
0.54+ 0.10 0.57+ 0.06 0.38+ 0.22
1.03+ 0.55 1.49+ 0.15 129+ 049

Result expressed as mean + SD of two to seven rabbits.

ND, not detectable.
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Instrument . Hitachi Model 163
Detector . flame ionization detector
Column : 2mX3mm(ID)glass column
Paching material : GP 3% SP-2310/2% SP-2300 on
100/120 Chromosorb WAW
Column temp : 160C for 1 min then 1C/min to
220C and held

Injection temp : 220C

N, flow rate . 30 ml/min
H; flow rate . 36 ml/min
Air flow rate . 500 ml/min
Sensitivity © 10X 8

Chart speed . 5 mm/min
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Table 2. Effect of dietary supplementation with soybean oil or pinenut oil on red blood cell fatty

acid composition in rabbits fed a chow diet added with 1%; cholesterol

Fatty Before N
acid Stock Cholesterol
contr()l control

10:0 7 0.18+ 0.13 005+ () OO 0.05+ 0.03 7
12:0 0.59+ 048 0.26+0.16 0.13+0.05
14:0 0.79+0.23 042+ 007 046+ 0.09
15:0 0.66+0.07 048+0.09 048+ 0.04
16:0 3371+ 6.05 33.37+4.83 26.07+ 3.34*
16 . 1@7 0.15+0.09 0.50+0.21 052+ 0.16
17:0 179+ 0.16 123+0.19 0.96+ 0.08*
18:0 17.71+ 423 1530+ 2.29 9.80+ 2.04**
18 : 1¥9 1263+ 149 1826+ 2.21 1547+ 4.14
18 © 2¢6 13.46+ 9.22 16.03+ 5.37 27.15+ 3.96**
18 . 496 043+020 046+0.23 027+0.14
20:.0 037+ 033 0.18+0.02 0.14+0.06
20 1 1v9 1.09+028 121+0.19 0.74+ 0.05***
20 . 2%6 066+ 034 099+049 095+ 0.20
20 . 396 0.06+0.04 0.14+0.04 040+0.23
20 . 496 0.39+ 057 0.83+0.71 398+ 2.64
20 . 5%3 0.69+ 037 041+0.13 043+0.22
22 1199 0.88+ 042 0.78+£0.28 069+ 032
22 4%6 0.36+0.28 0.16+0.07 0.08+0.02
22 . 5%6 032+ 0.11 0.36+0.25 092+ 052
22 5®3 043+ 0.14 030+ 0.08

22 1 693 236+064 225+0 62 304+05'3

Soybean oil

2524+ 3.86

2502+ 4.88

_(continued on next page)

After 5
5 %

weeks

10%

5% 10%
Pinenut oil
0.04+ 001
0.10+ 8.01
0.28+ 0.04
047+ 0.03

23.22+ 0.68
0.32+ 0.10
1.07+ 0.18

11.99+ 1.06

11.08+ 0.90

30.73+ 1.66
0.28+ 0.15
0.14+ 0.04
0.73+ 0.06
1.17+4 0.53
0.84+0.24
5.74+ 0.68
0.24+ 0.04
0.49+ 0.12
0.08+ 0.03
1.33+ 0.59

Soybean oil
0.03+ 0.00
0.28+ 0.09
0.52+0.12
0.53+ 0.08
25,78+ 4.97
0.23+ 0.13
0.10+ 0.16
12.99+ 1.91
10.78+ 2.75
26.77+ 591
0.26+ 0.26
0.14+ 0.06
0.69+ 0.22
1.05+ 0.53
0.36+ 0.20
3.93+2.92
0.37+ 0.19
0.72+ 0.40
0.09+ 0.05
0.07+ 0.70

Pinenut ol
0.05+ 001
0.10+ 0.03
0.28+ 0.02
049+ 0.10
2396+ 2.12
0.14+0.11
1.11+0.18
1460+ 1.36
10.91+ 1.48
30.59+ 0.85
0.28+ 0.21
0.17+ 0.03
0.80+ 0.18
1.17+ 0.16
0.86+ 0.27
4.53+ 1.05
0.26+ 0.07
0.62+ 0.22
0.07+ 0.03
1.15+ 0.20

0.08+ 0.08
0.21+ 0.18
0.61+ 0.20
054+ 0.13

048+ 0.293

124+ 0.22
13.07+ 2.66
11.99+ 1.96

0.62+ 0.38
0.28+ 0.31
0.71+0.10
1.34+0.37
037+ 0.13
345+ 1.81
041+ 020
0.68+ 0.26
0.07+ 0.09
0.43+ 0.11
249+ 042 256+ 0.58

2.77+ 041 230+ 0.69

Result expressed as mean + 91) of two to seven rabbits.

* P(0.05, different from stock control
** P{0.025, diffenent from stock control.
***% P01, different from stock control.
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Table 2—continued

Fatty s
acid Stock
control

10:0 0.29+ 0.10
12:0 0.14+ 0.04
14:0 0.41+ 0.08
15:0 0.47+ 0.04
160 36.00+ 4.16
16 . 1¢7 0.50+ 0.08
17:0 1.35+ 0.17
18:0 17.87+ 2.33
18 : 1w9 1597+ 0.79
18 . 2v6 13.76+ 5.24
18 . 4w6 0.16+ 0.08
20:0 0.18+ 0.03
20 . 1%9 1.07+ 0.16
20 . 2@6 0.51+ 0.22
20 . 396 0.05+ 0.01
20 : 496 0.35+ 0.19
20 : 5%3 049+ 0.10
221199 0.98+ 0.04
22 . 496 0.19+ 0.09
22 . 5%6 0.11+ 0.06
22 1593 0.29+ 0.16
22 . 6«3 167+ 0.15

Result expressed as mean = SD of two to seven rabbits.
* P{0.05, different from cholesterol control.

Cholesterol
control

0.08+0.09
0.36+ 0.17*
0.57+ 0.16
047+ 0.09
24.41+ 350>
0.79+ 047
1.09+ 0.31
11.36+ 1.67***
14.74+ 4.60
24.78+ 5.16™*
0.36+ 0.31
0.13+ 0.05
0.96+ 0.45
1.06+ 0.40*
042+ 0.24**
464+ 291**
0.28+ 0.05***
0.70+ 0.25
0.09+ 0.03
0.08+ 0.50

3.32+ 0.52

7 ”Arfter 10 weeksr .

oAl of furk BB ik

5% 10% 5% 10%
Soybean ol Soybean oil Pinenut oil Pinenut oil
005+ 002  0.04+001  0.05+001  0.06+003
0.17+ 0.05* 0.13+ 0.06" 0.23+ 0.16 0.22+ 0.06
0.36+ 0.10* 0.29+ 0.09° 0.51+ 0.28 0.45+ 0.06
0.33+ 0.06" 0.39+ 0.09 0.53+0.10 0.64+ 0.15

21.07+ 197  20.08+ 1.73 2269+ 0.79 21.67+ 1.10
0.38+ 0.17 0.43+ 0.15 0.55+ 0.20 022+ 0.14
0.76+ 0.16*  0.840+ .23 1.21+0.19 1.65+ 0.39
9.16+ 0.95*  8.25+ 1.43b 9.75+ 144 11.06+ 1.29
1471+ 1.84 1351+ 2.65 14.53+ 4.14 11.82+2.01

29.77+ 301 3215+ 390" 27.84+ 3.78 26.50+ 3.09
0.21+0.21 0.23+ 0.17 0.36+ 0.16 0.57+0.14
0.15+ 0.02 0.13+ 0.04 0.13+ 0.05 0.11+ 0.03
0.92+ 0.28 0.77+ 0.28 0.61+ 0.06 0.64+ 0.15
0.95+ 0.23 0.90+ 0.29 0.88+ 0.25 111+ 0.24
0.40+ 0.07 0.37+ 0.11 0.50+0.11 0.52+ 0.13
520+ 1.52 502+ 1.52 3.66+ 0.97 2.78+0.36
042+ 0.11° 0.34+ 0.06 .39+ 0.11 0.49+ 0.09

1.27+ 1.1015/ 1.31+ 1.36 0.44+0.14 0.53+0.15
0.07+ 0.03 0.05+ 0.03 0.06+ 0.03 0.05+ 0.01
1.00+ 0.39 141+ 0.69 .28+ 0.08 042+ 0.11
331+ 0.74 391+ 0.34

345+ 0.99

b P{0.025, different from cholesterol control.
* P{0.05, different from stock control.

** P{0.025, diffenent from stock control.
*** P0.01, different from stock control.
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Table 3. Effect of dietary supplementation with soybean oil or pinenut oil on red blood cell fatty
acid composition in cholesterol-induced atherosclerotic rabbits

(continued on next page)

After 5 weeks

Fatt e e e T
acid BT lesterol 5% 10% 5% 10%
control Soybean oil Soybean oil Pinenut oil Pinenut oil

10:0 020+016  009+003  006+002  006+002  005+001 006+ 003
12:0 0.93+ 042 0.25+ 0.08 0.38+ 0.03 0.19+ 0.03 0.25+ 0.12 0.13+ 0.09
14:0 141+ 0.66 0.90+0.21 074+ 0.24 0.76+ 0.16 1.25+ 0.65 0.53+ 0.31
150 0.50+ 0.17 0.59+ 0.19 0.56+ 0.13 0.58+ 0.01 0.91+ 0.25 0.59+ 0.18
160 29.81+4.07 2791+093 2846+ 093 2652+ 1.16 2746+ 258 2590+ 2.84
16 1 197 0.24+ 0.03 038+ 0.11 057+ 0.12 0.32+ 0.02 0.39+ 0.18 026+ 0.10
17:0 113+ 0.11 111+ 0.11 1.06+ 0.25 1.06+ 0.07 1.11+ 0.14 1.00+ 0.10
18:.0 1416+ 3.02 1447+ 109 1435+201 14.03+0.30 1391+ 221 13.12+ 143

18 1 1¢9 13.89+ 3.82 1649+ 286  1529+282 1397+ 1.75 12.19+ 1.10 10.69+ 1.27
18 © 2%6 21.05+ 453 21.33:-048 2166+ 196 2559+ 057"  20.84+ 3.95 26.66+ 4.36

18 © 4¥6 0.18+ 0.14 047+ 0.18 0.30+0.21 0.47+ 0.06 0.28+0.17 0.37+ 0.55
2010 0.26+ 0.11 0.26- 0.04 0.24+ 0.03 0.19+ 0.04 0.26+ 0.03 0.20+ 0.03
201199 0.66+ 0.20 0.98+0.12 0.91+ 043 0.80+ 0.09 0.74+ 0.25 0.65+ 0.10°
20 1 2w6 0.75+ 0.27 094+ 0.14 0.83+ 0.34 1.15+ 0.16 0.89+ 0.19 0.95+ 0.14
20 1 3%6 0.11+ 0.06 0.20x 0.04 0.22+ 0.09 0.67+ 0.54 0.25+ 0.10 0.30+ 0.13
20 4%6 184+ 219 0.80+ 0.44 1.28+ 0.82 1.50+ 0.76 1.26+ 0.62 3.26+ 2.37
20 1 5%3 0.84+ 049 0.96+ 0.31 0.80-+ 0.26 0.44+0.09 0.53+ 0.19 0.56+ 0.29
22 1199 0.82+ 053 1.14+ 0.16 110+ 0.40 0.81+0.27 092+ 0.22 0.72+ 0.36
22 1496 0.26+ 0.10 0.11+£0.11 0.15+ 0.09 012+ 0.11 0.28+0.09 0.20+ 0.09
22 1 5%6 0.15+ 0.14 0.32+ 0.10 0.19+0.11 047+ 0.18 0.30+ 0.12 0.33+ 0.18
22 1 5%3 0.53+ 0.17 0.36+ 0.05 0.48+ 0.09 0.37+ 0.09 0494 0.03 0.50+ 0.08
22693 2.22+ 091 237+ 0.23 3.82+ 0.39 2.93+ 0.68 331+ 0.79 3.46+ 0.83

- Result é);f)resséd as ‘mean + Si) ofrtW}(;' t(3 fi\;e rabbits.
+ P{0.05, different from cholestrol control.
> P<0.001, different from cholestrol control.
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Table 3 —continued

After 10 weeks

Fatty
acid Stock Cholesterol 5% 10% 5% 10%
control control Soybean ol Soybean oil Pinenut oil Pinenut ol

10:0 0.06+ 0.00 0.06+ 0.02 N D 7 N D 0.06+ 0.01 0.09+ 0.06
12:0 040+ 0.26 .28+ 0.13 0.12+ 0.02 0.34+ 0.24 0.28+ 0.07 0.53+ 043
14:0 1.22+ 0.49 1.19+ 0.66 0.56+ 0.16 0.95+ 0.35 112+ 0.21 1.13+ 0.38
15:0 0.59+ 0.22 0.57+ 0.19 0.40+ 0.18 0.46+ 0.11 0.54+0.08 0.51+0.12
16 : 0 2326+ 152 2035+ 039  20.19+0.69 2444+ 5.11 21.67+ 1.09 21.81+ 3.01
16 1 1%7 0.37+ 0.16 0.73+ 0.21 0.19+ 0.01" 0.22+ 0.13" 0.49+ 0.22 0.50+0.11
17:0 0.92+ 0.08 1.23+ 0.57 0.84+ 0.45 1.19+ 049 0.90+ 0.27 0.66+ 0.04
18:0 1413+ 198  11.63+0.99 1031+ 215 1505+ 3.36 12.38+ 1.21 10.9+ 1.75

18 1 1%9 11.08+ 2.61 1081+ 079  11.79+ 354  9.987+ 1.22 1150+ 1.85 14.07+ 6.51
18 1 26 2352+ 877 2694+ 259  3243+352 2411+ 1266 2812+ 0.95 2524+ 1.90

18 1 4v6 042+ 0.22 0.61+ 0.19 1.32+ 0.20° 1.41+ 0.80 1.09+ 0.14" 0.58+ 0.11
2010 0.30+ 0.06 0.16+ 0.06 0.16+ 0.04 0.15+ 0.02 0.16+ 0.01 0.15+ 0.05
20 1 199 0.52+ 0.12 0.51+ 0.05 0.43+ 0.04 0.59+ 0.11 0.61+ 0.09 0.64+ 0.15
20 1 2%6 134+ 0.72 150+ 0.15 2.03+ 047 2.20+0.28 1.78+0.27 1.66+ 1.23
20 : 396 0.19+ 0.12 0.35+ 0.10 035+ 0.10 0.42+ 0.06 0.62+ 0.07 0.62+ 0.52
20 1 496 2.85+ 2.06 534+ 1.04 401+ 0.87 3.46+ 1.15 4.57+ 0.35 4.23+ 3.53
20 © 5¢%3 036+ 0.11 0.32+ 0.05 0.54+ 0.06 0.47+0.07 0.30+ 0.04 0.52+ 0.36
22 1 1%9 0.51+0.10 047+ 0.15 0.80+ 0.05 0.61+ 0.03 0.50+ 0.07 0.67+0.18
22 . 496 0.22+0.12 0.10+ 0.07 N D N D 0.09+ 0.03 0.17+ 0.04
22 1 5%6 0.84+ 0.57 1.31+ 0.67 152+ 0.19 117+ 0.42 0.79+ 0.06 1.31+ 0.90
22 1 5%3 046+ 0.32 0.34+ 0.00 0.32+ 0.04

22 1693 2.09+ 0.23 3.33x 0.81 1.96+ 0.52 221+ 0.21 2.28+0.15 2.87+ 145

Result expressed as mean + SD of two to five rabbits.

P PL0.001, different from cholestrol control.
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