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Effects of Krill and Cadmium on Lipid Composition of Plasma
in Cholesterol-Fed Rats
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Absiract

To investigate the effects of kel and cadmium on fipid composition of plasma in cholesterol-fed rats, male
Sprague-Dawley rats were raised for 4 weeks with 8 experimental diets. The cholesterol, 3-lipoprotein,
phospholipid and triglyceride concentration of plasma in rats fed krill diets containing below 5% (w/w) krifl
were not significant differences in comparison with those of contrel diet. The ingestion of cadmium caused a
significant increase in free cholesterol(1.6-fold), triglyceride (1.6-fold), f-lipoprotein (1.4-fold) and totai
cholesterol (1.3-fold) level, and then HDL-cholesterol concentration of cadmium diet was 1.6-fold lower than
that of control diet. The krill supplement of cadmium diet rather resulted in a increase in total cholesterol, free
cholesterol, f-iipoprotein and friglyceride concentration of piasma.
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Table 1. The operating conditions of GLC for analysis of fa-
tty acids from Antarctic krili powder

Instrument Hewlett~Packard 5890A series 1

Column Fused silica capillary $P-2340
30m x0.25mm 1.0

Detector Flame tonization Detector

Column temp. 90" C{5min), 6°C/min o 230°C,
230°C(18min)

Injector temp. 230°C

Detector temp. 250°C

Carrier gas (He) 25ml/ min

Attenuation 107"%2

4% 39

Haw 5mgd 6N-HC! 10mlE 7lale A 434 8l
T 10" CollA] 2447k Ea] A7 &, Lol & o
- zhobl msted Ak AlA s T fFH o8 0.2N-
sodium citrate buffer (pH 2.2)2 25mlE A A48 &
al A ekg #she] o}l mAbE-A 7] (LKB4150, ALPHAZ
olul i 4} oF-& A el h,

HolzA % HHP

27| A5 200410g9] Sprague-Dawley# 2] 431 &
H 480tel g B AL A7t st 7B 2
ALEE MANSGEE -, S A Sl vl&FE Al o
o2 evlEly 8o el 437 A4 4
.2 AlS-3hgd o) Aol AL Table 29} 2 2w mineral
B vitamin mixts AIN-767| & upgl oy Ao g
ZEA]o] 2 (8}, HRA] 01T (Go), AEAle] (G, Ca, Gs),
FYFH7} FFEF FAF(GeCd) ¥ 2EHy) s
Fod T {Gald, GsCd)2] 8 group 2 2 rglch

MY ¥ XEEY

T ARTY HYFES Gl 45zt Algelm
B YA F17] A 1647 AA A F ethyl etherZ 714
A A AT T BRE A Bale] Al Fal
2 Agstedet EDTAZE A= f43 g FE54
A1 28 (3000rpm, 30min)gt ¥ ¥S A3tz IE
el Bgsked Aol Agsldrl €aFe f-Ad
%, 2220, felZd28E, HDL-Z9 20 %,
FAAA g dx A pAL 2z f-lipoprotein reagent
set (A 33, Q) Cholestezyme-V (o] 8}e] Aok
o3 el 318}, ol B, Freecholestezyme-Vsss, MDL~Csss,
Triglyzyme=V, Plzyme F.&w 0 2 A A1 &g},

Table 2. Composition of the experimental diets {unit : %
Standard Control Krill diet Cadmium diet
Ihgredients — - ——

S Go Gy Gs Gs GeCd GsCd GsCd
Casein 22 22 22 22 22 ] 22 22 22
Shortening 9 9 9 9 9 9 g 9
Corn ait 1 1 1 1 1 1 1 1
Mineral mix* 4 4 4 4 4 4 4 4
Vitamin mix* 1 1 1 1 1 1 1 1
Chalin bitatrate 0.15 0.15 G.15 0.15 0.15 0.15 0.15 0.15
Cholesterol - 1 1 1 1 1 1 1
Na-cholate - 0.25 0.25 0.25 Q.25 0.25 0.25 0.25
Sucrose 10 12 10 10 10 10 10 10
Corn starch 5Z.85 51.e 50.6 48.6 46.6 51.6 48.6 46.6
Krill - - 1 3 5 - 3 5
Cadmium {ppm) - - - - - 100 100 100

*AlN-76™
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Table 3. Proximate components of Antarctic krill used in

experimental diets
(%o, i)

Moisture Crude protein® Crude lipid** Total sugar Crude ash

5,3 81,17
t64.5)

15.8 3.2
(16.7) (3.4)

125
(13.2)%*

*Total Nx6.25 **Ether—extracted ***On dry matter basis

Table 4. Fatty acid and amino acid composition of Antarctic
krill used in experimental diets

Fatty acid Area, % Amine acid mg/g**
40" 9.77 Lysine 36.25
16:0 18.42 Histidine 18.57
i6:1 §.95 Arginine 33.28
171 2.13 Aspartic acid 45.97
18:0 1.36 Threonine 17.15
181 19.584 Serine 16.64
162 2.31 Glutamic acid £65.32
18:3 2.04 Proline 25.10
20:0 0.47 Glycine 32.60
20:2 .86 Alanine 28.62
20: 4 0.98 Valine 26.04
20:5 19.73 Methienine 19.82
2216 9.32 lsoleucine 3VFY
Others 3.82 Leucine 33.91
Skar 30.02 -Fi’—ir::;?;anine ggzi
MUFA 30.52 .
PUFA 35.24 Total AA 50212
P/s 1.17 EAA 214.13

EAA S Total AA 0.43

* Figures represents the number of carbon atoms and the

number of double bends
** On dry matter basis
ke SFA, Saturated fatty acid 5 P/S, SFA/PUFA

MUFA, Monounsaturated fatty acid ; AA, Amino acid
PUFA, Polyunsaturated fatty acid
CAA, Essential amino acid {Thr+ Val + Met + lle+ Leu +
Phe + His + Lys)
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Table 5. Contents of total cholesterol, HDL-cholesterol, ratio
of HDL-cholesterol to total cholesterol and atheros-
clerotic index in plasma of rats fed the experimental

diets for 4 weeks {mg/ah
Group Total HDL iB)/(Ay  Atheroscle-
choiesterol (A} cholesteral (B) X 100(%) rotic index*
STD 458+ 5.0° 38.2+6,9" 83.4 0.2
Go 88.1+10.8° 35.6+4.9" 40.4 1.5
Gi 79,7+ 9.1° 36.1+5.7" 453 1.2
Gs 75.0x 8.0° 36.1+4.7" 48.1 1.1
Cs 81.7+ 6.9° 36.6+5.7° 44.8 1.2
GoCd 113121607 22.4+3.5° 19.8 4.1
GsCd 116.4+11.5° 26.3+4.1° 226 3.4
GsCd  135.8+10.4° 23.0+4.6 16.9 4.9

* (Total cholestero-HDL-cholesterol)/ HDL-cholesteral®
** Values represent meanxstandard deviation (n=6}
**%Values in the same column with different superscript letters
are significantly different (p< .03}
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Table 6. Contents of free cholesterol and cholesteryl ester in
plasma of rats fed the experimental diets for 4 weeks

{mg/dh
Group  Free cholesterol  Cholesteryl ester  Ratio{%)*
5TD 8.1+1.6° 37.7£4.0° 82.3
Go 20,0+4.4% £8.1£6.5 77.1
Gi 18.1£3.8¢ 61.5+7.8" 77.3
Gs 14,3£2.3° 59.6+8.6" 80.9
Gs C 161228 64.8+6.1° 80.3
GoCd 31.0+6.6 77.1£9.9¢ 72.6
GsCd 25.7 5.0 85.7+8.7% 77.9
GsCd 41,2495 94.643.9° 69.7

*(Total cholesterol-free cholesteral)/ Total cholesterol
**Values represent mean = standard deviation (n=4)
***Values in the same column with different superscript letters
are significantly different (p<0.05)
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Table 7. Contents of S-lipoprotein in plasma of rats fed the
experimental diets for 4 week

{mg/ah

Group B-Lipoprotein

STD 26.7= 9.1°

Go 208.5+14.8°

G 164.4= 8.6°

Gs 151.6x12.0°

Gs 154.9+10.2¢

GoCd 293.2:25.0¢

CsCd 379.5x28.9¢

CsCd

4725:17.5

*Values represent mean £ standard deviation (n=6)
**\alues in the same column with different superscript letters
are significantly different (< 0.05)

Table 8. Contents of phospholipid and trigiyceride in plasma
of rats fed the experimental diets for 4 weeks

{mg/dl
Croup Phospholipid Triglyceride
5TD 85.3+ 6.7" 78.7£3.3
Go 1011 7.7% 7241600
G 94,4+ 4.9" 70.33.8"
[e%) 96.3+ 3.6% 63.242.7
Gs 95.1+ 4.3* 63.3+6.2"
GoCd i13.4% 7.4" 114.442.3"
CaCd 1023+ 5.2 128.4+5.1°
Csed 1187+ 9.5° 145. 7475d

*Values represent mean tstandard deviation (n:6)
**Values in the same column with different superscript letters
are significantly different (p<< 0.03)
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