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Effect of silkworm chrysalis oil on apoprotein and lipid-metabolizedenzyme level
in hyperlipidemia rats
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Abstract: Objective To investigate the regulation of the silkworm chrysalis oil on the plasma lipid in hyperlipidemia rats and its
mechanism. Methods The rat model of hyperlipidemia was built by high fat diet and then ig administration of silkworm chrysalis oil
for six weeks to observe TG, TC, HDL-C, LDL-C, ApoAl, ApoB, LCAT, LPL, and HL levels in the serum of rat every two weeks, then
killed the rats in the sixth week, weighed the liver, and detected the LPL and HL levels in the liver. Results Compared to the indexes
of model group, the blood lipids (TG and TC), lipoprotein (HDL-C and LDL-C), apoprotein (ApoAl and ApoB), LCAT, LPL, and HL
levels of the rats in every group treated with silkworm oil were significantly different (P<<0.05) in a dose-dependent manner, and the
change of the relative enzyme level was earlier than that of the blood lipid and lipoprotein level. Conclusion The silkworm chrysalis
oil could regulate the plasma lipid and lipoprotein levels in the serum of rats by activating apoprotein and correlating
lipid-metabolizedenzyme, thereby to treat the hyperlipidemia.
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Table 1 Blood lipid levels of rats after four week feeding of high-fat-diet (x +s,n=10)

415 FE/(mL kg™ TG/(mmol L™ TC/(mmol-L™) HDL-C/(mmol-L™) LDL-C/(mmol-L™)
X e - 1.69+0.09 1.87+0.14 0.535+0.046 0.49640.020
B - 4.85+0.53" 9.92+1.00 0.30440.042" 0.872+0.061"
e PNl 6 4.90+0.42" 9.61+0.97" 0.31340.049" 0.865+0.088"
g i 75 4.85+0.57 9.84+1.41" 0.30540.034" 0.892+0.079"
6.0 4.86+0.56" 9.79+0.91" 0.31340.038" 0.896+0.057"
45 4.87+0.46" 9.68+-0.94" 0.317+0.046" 0.869+0.070"

XAl "P<0.05
“P<0.05 vs control group
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F2 TIHMMSEARMASAIEND (x+s,n=10)
Table 2 Effect of silkworm chrysalis oil on blood lipid in hyperlipidemia rats (x +s,n=10)

Mu FE/(mLkg™)  WEVE TGKmmol-LY)  TC/(mmol-L™)  HDL-C/(mmol-L™Y) LDL-C/(mmol-L™)
Xif e - 2 1.71+0.08 1.86+0.10 0.555+0.040 0.49740.022
4 1.70+0.09 1.89+0.13 0.5424+0.037 0.50440.020
6 1.71+0.09 1.90+0.13 0.543+0.042 0.48640.020
A - 2 4.82+0.54 9.83+0.87 0.300+0.039 0.866+0.057
4 4.6740.58 9.33+0.89 0.316+0.033 0.880+0.064
6 4.7340.59 9.66-0.90 0.310+0.036 0.864+0.062
e ISl 6 2 4.8440.45 9.55+0.55 0.3224+0.055 0.861+0.084
4 3.56+0.71" 5.76+0.72" 0.408+0.072" 0.718+0.072"
6 1.90+0.16™ 2.25+0.35™ 0.486+0.036™ 0.60040.032"
2 i 7.5 2 4.7040.50 9.67+0.99 0.307+0.039 0.88440.080
4 2.45+0.59"4 3.86-0.69™4% 0.4474+0.042"4  0.648+0.051744%
6 1.74+0.10%4* 1.88+0.10%4% 0.5334+0.0454*  0.506+0.026"4%
6.0 2 4.814+0.57 9.70+0.89 0.314+0.039 0.885+0.048
4 3.76+0.50™ 5.47+0.88™ 0.423+0.030™ 0.689+0.033™
6 2.01+1.09™ 2.92+0.25™ 0.463+0.038™ 0.578+0.048™
45 2 4.85+0.45 9.68-0.90 0.317+0.048 0.868+0.070
4 4.11+0.46™ 7.33+1.03™ 0.358+0.045™ 0.77140.050™
6 2.37+0.33™ 3.60+-0.58™ 0.43340.026™ 0.63640.048™
AR P<0.05: GBUAAIE: *P<0.05: HESMAIE: AP<0.05: F &HEEARRAT LI FE N, TR

“P<0.05 vs control group; “P<0.05 vs model group; *P<0.05 vs Zisu oil group; * Linear trend test had statistical significance, same as below

3 THHMMEEARMBEPHEEZEAZNIET (x£5,n=10)
Table 3 Effect of silkworm chrysalis oil on apoprotein in serum of hyperlipidemia rats (x +s,n=10)

245 Fl/(mL kg™ Ik ]/ ApoAl/(mmol-L ™ ApoB/(mmol-L™) ApoAl/ApoB
xR - 2 0.089+0.028 0.205+0.041 0.4440.18
4 0.103+0.038 0.199+0.101 0.52+0.31
6 0.094+0.048 0.218+0.037 0.43+0.27
B - 2 0.040+£0.011 0.403+0.126 0.10+0.09
4 0.043+0.067 0.382+0.094 0.1140.07
6 0.048+0.036 0.418+0.083 0.10+0.12
e PN 6 2 0.045+0.068" 0.397+0.034" 0.11+0.05"
4 0.078+0.042" 0.321+0.053™ 0.23+0.21™
6 0.083+0.083™ 0.264+0.035™ 0.32+0.24™
A 75 2 0.043+0.046 0.420+0.063" 0.10£0.11
4 0.082+0.073™ 0.309+0.089™ 0.27+0.18™*
6 0.098+0.04244% 0.223+0.074%4 0.45+0.3244%
6.0 2 0.039+0.089" 0.425+0.054" 0.09+0.07"
4 0.079+0.043™ 0.310+0.087"% 0.25+0.22"
6 0.084+0.072" 0.231+0.1017 0.37+0.25™4
45 2 0.046+0.054" 0.389+0.048" 0.12+0.23"
4 0.068+0.041" 0.350+0.045™ 0.19+0.12™
6 0.081+0.030™ 0.254+0.064™ 0.32+0.18™
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Fx4 TWEHMSAEARMBESR LCAT. HL. LPL B9800 (x+s,n=10)

Table 4 Effect of silkworm chrysalis oil on LCAT, HL, and LPL levels in serum of hyperlipidemia rats (x +s,n=10)

415 FIE/(mL-kg ™) IS 1)/ LCAT/(umol-L ™ HL/(umol-L™%) LPL/(umol-L™%)
xit - 2 1.708+0.038 16.62+0.55 46.54+1.86
4 1.7414+0.108 16.67+0.65 46.45+1.40
6 1.71440.037 16.8240.52 46.36+1.63
ki) - 2 0.84740.118 8.60+0.83 22.44+1.07
4 0.844+0.117 8.4610.61 22.28+0.54
6 0.84640.119 8.3340.69 22.09+0.76
E PN 6 2 0.874+0.105 8.85+0.76 22.48+1.43
4 1.4514+0.157" 14.26+1.28™ 41.25+1.40"
6 1.591+0.096™ 16.67+0.52% 46.11+1.82%
i i 7.5 2 1.006+0.077% 9.55+1.00% 24.5041.79%
4 1.678+0.093"4% 16.44+0.55"4% 46.26+1.11°4%
6 1.708+0.05544% 17.1340.43%4% 47.07 +£0.95%
6.0 2 0.845+0.115 8.9140.75 22.28+1.06
4 1.528+0.109" 14.95+0.93™ 41.82+1.29"
6 1.694+0.052%4 17.09+0.71% 46.46+0.85"
45 2 0.822+0.119 8.7340.38 22.08+0.88
4 1.254+0.119™ 13.524+0.65™ 39.80+1.117
6 1.312+0.2117 13.90+1.35™ 40.84+2.06™

F5 #EMXSIEARAAERAMAES HL. LPL B9800 (x+s,n=10)
Table 5 Effect of silkworm chrysalis oil on indexes of liver and levels of HL and LPL in liver

of hyperlipidemia rats (x +s,n=10)

21 51 FlE(mL kg™ JH 5t &g JH B $E%/% HL/(umol-g %) LPL/(umol-g )
Xof e - 12.231+1.395 2.54340.005 39.07+2.09 53.52+2.42
A - 14.570+2.067" 3.42040.009" 21.08+2.26" 36.20+2.32"
E- PNl 6 13.325+1.090™ 3.001+0.004™ 38.35+1.82" 53.14+2.53*
A I 75 12.874+1.336™44 2.758+0.006"44 39.32+2.56"" 54.09+2.06""

6.0 12.743+1.531744 2.697+0.009"44 38.59+1.93" 53.71+1.92*
45 13.240+2.348™ 2.980+0.007" 30.85+3.48"™ 46.37+2.01
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Table 6 One-factor-correlation anaysis of plasma lipid, lipoprotein, apoprotein, and lipid-metabolizedenzyme
_ TG TC HDL-C LDL-C
TRPR
r P r P r P r P
ApoAl —0.573 <0.05 —0.365 <0.05 0.914 <0.000 1 —0.328 <0.05
ApoB 0.482 <0.05 0.615 <0.01 —0.284 <0.05 0.899 <<0.000 1
LCAT —0.886 <<0.000 1 —0.919 <0.000 1 0.865 <0.000 1 —0.873 <<0.000 1
HL —0.896 <<0.000 1 —0.937 <0.000 1 0.850 <0.000 1 —0.892 <<0.000 1
LPL —0.898 <<0.000 1 —0.940 <0.000 1 0.849 <0.000 1 —0.892 <<0.000 1
4 it PRI, A b I R AL e e T RS Y e
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IR EIEM DS, 1 HDL-C HLAg 74 b H [ 5
(fiE IS, HDL-C %1 LDL-C i 5, #IpiHZe
L ApoA F1 ApoB [FR I 79, ApoAl j& HDL-C
W EEMWEAKS, 24 HDL-C B &1 70%,
CAEME IR E S HDL-C (KK S, J2 gt
WOCHENG LCAT M30E M, 17 LCAT 71 JH[#] f 1%
) iz T T EEAE T, 5 ApoAl TS LACT,
IR L[ 0 16 3, AT AR O [ e A~
[A 1t ApoAl Fil HDL-C —Ff 241 AS A1 %5 ; ApoB /&
— R IR MR BRI, EEAF/ET LDL-C
H, Hod ApoB 100 7 LDL-C 1 95%LL F, FEHL
REJEEN LDL-C S AU ic A 1 4y ) PRl A ] et
(AL, T ApoB & LDL-C i F 84k EH, 7F
BN YEPERR 2. TG A1 LDL-C (AR ik 3 2
YER, #55 IR [ e S AR OB, S EOR AL
A=Y, A R AR R AR R R, A VR 2 G
EEREZEMMEN, FZAHE LPL. N H =K
filt (HTGL). HL A1 LCAT. HL & H/H S m 4 &
J 2 5 MR B A 0 ORI, T I v T 1
W2, S5 IRE ARG B AT R,
FEM IR AR AR BT EZEH . HL 36 1 2%
Al G AR AR L, 5 PR e O SR
PRI m AR S ME DS, LCAT S oy ISz e 4
BRI FBEE A, W IS 4L B 4 HDL-C
NG 2 57 T 107 1R A A 2 i S JIH [ R 5 3 67 1152
B, AERHERE (CE) REMmuHiNE. CE —M#
LB A1 HDL-C 454, 7t ApoAl s T, CE [
LR, JRlE HDL-C B R, [k, LCAT 76
L5 JEL [ P i Ak K HDL-C ol 280 i v B 4 1
HDL-C 5 T4 fufift) HDL-C 324k 454, it 4ni

R HE A4, Ao B A BT AR b g T,
LCAT &P #k e HDL-C WAz . BA b ijd B AR 144 iy
(VG T 5 7K B A OG, i H O AT SEER AU
], LCAT. LPL. HL #B& i~ 5 8 F AR 1 O i
Wi, PR b o 4 2 B L,

AN SE B BT A S o 2 B 1 SR AR I AT
KEFRI M, 5 LEYID IR R 20 I U8 1 F A Qi 14
FAMUH o A0SR FH o i R K B A2 v IR of
RERLY, 25 T AT, KR TC. TG,
LDL-C 7K1 B S FAR, 1 B A i ey LA L A 1) AL
TC. TG MAEH, X T g fhiE K BLLE LDL-C
1~ HDL-C BRI R AR 2560, HAa B R
E, Lzl m ApoAl FIFE{L ApoB, $i
ApoAl/ApoB 1, #5 HL. LPL Al LCAT %1%, M
T AR FEVR T MARIVE o Bl g (1 S IR A R i 1 ok
A B I IR R A B s, WD T AR i
P TG, TC. HDL-C #1 LDL-C Ry, EliEt
BTN E A (ApoAl. ApoB) M RIS (LCAT.
HL. LPL), MIMIAZ|FEK TG, TC. LDL-C, #&/
HDL-C /KF-1) H 1, Hdk— P50k 1 AU s 1k
LIRS B ARG o ARSI 34 A I 0 3o v LA
SR L RGO RS T TG /K, AT REMIRE
I AEHL I A W e T e £ b R D (R e,
TR AR A HE, ARG B TG IR
A, TR T I35 T TG (/KT ASZI IR R B,
A A M AR BRI T2 ot . Bkl L, At
U ¥R e T I () B ¥ T AT A R I N T s,
XS AT IRANTE R FIF H o

gr LTk, AR b OR USRS, B
BRAR LA 7K P, B8 1 g PR L ) 2 2 A i o 4 v
ApoAl/ApoB {H K EACE B TE, LAl E i 4k
TR I AR B 1T AT UL R A R
T I [ 7 (g M SR TC AR . AE Ze o it A< £ sk



* 306

¢ %% Chinese Traditional and Herbal Drugs

Ba2d F2H 201152 AH

L MPRINE S, bR a-MERRIRSE, oAl JLF )
R AR A FIE TR, AR dis b A4 5 4%
(R o o B A P ARHER 52 AN ) B4 R 20 1) AR AH L

B
w

Wi R A FATLA B A o ot i 24 W i v 114

IV S Rt — DR

Sk

[1]

[2]

(3]

(4]

[5]

(6]

(7]

Bonow R O. The challenge of balancing scientific
discovery and translation [J]. Circulation, 2003, 107:
358-362.

Woods V B, Fearon A M. Dietary sources of unsaturated
fatty acids for animals and their transfer into meat, milk
and eggs: A review [J]. Livestock Sci, 2009, 126: 1-20.
Wang C, Harris W S, Chung M, et al. N-3 Fatty acids
from fish or fish oil supplement, but not a-linolenic acid,
benefit cardiovascular disease outcomes in primary-and
secondary-prevention studies: a systematic review [J]. Am
J Clin Nutr, 2006, 84: 5-17.

Lovegrive J A, Lovegrive S S, Lesauvade S V, et al.
Moderate fish-oil supplementation reverses low-platelet,
long-chain n-3 polyunsaturated fatty acid status and
reduces plasma triacylglycerol concentration in British
Indo-Asians [J]. Am J Clin Nutr, 2004, 79: 974-982.
Geleijnse J M, Giltay E J, Grobbee D E, et al. Blood
pressure response to fish oil supplementation: meta-
regression analysis of randomized trial [J]. Hypertens,
2002, 20: 1493-1499.

HePE, BUWRR, UMK, 4. GC-MS Atz b iR
Wi sy [ HhE 2%k, 1998, 33: 138-140.
Balk E M, Liehtenstein A H, Orang M, et al. Effects of
omega-3 fatty acid on caronary restenosis intinmmedia
thickness, and exercisetolerance: a systematic review [J].
Atherosclerosis, 2006, 1(84): 237-416.

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

I EAL, BRASE, 5 B Ao K SRR AR D
JHTE e m 3], b A A2 24, 2007, 19(6):
483-485.

Zirulnik F, Giménez M S. Dietary regulation of liver
NADP-isocitrate dehydrogenase in the rat [J]. Nutr Res,
1999, 19(2): 247-255.

ARME, K ¥, BAEEL @ m IR MRS W Bl ik
P55 HE BT k0 0 Rk [3] b I R B AL
2006, 10(48): 145-147.

R, GEIE, EEE, S W2 KU
FLATRHUEN [0 Mt BERRS 4R, 2006, 26(12):
1179-1182.

W, FEDRHE, MESEES. SN MR L ] e D e B S
PEROSR 20 vk 9] LR — B o B 4R, 1985,
12(2): 259.

B, ¢ i T apoAl/apoBL00 ELAE N 52 f 4
M [9]. SEsBE FZv s, 2002, 9(11): 835-836.
Baroukh N, Ostosa M A, Vergnes L, et al. Expression of
human apolipoprotein A-1/C-111/A-1V gene cluster in mice
reduces athemgenesis in response to a high fat-high
cholesterol diet [J]. FEBS Lett, 2001, 502: 16.

FAFK, KT Mg, FRERAE. TR0 R R M I L ) 52
ISAEST [J]. Hp gL 455 Ak, 2006, 26(2): 131-134.
Barud W, Palusinski R, Makaruk B, et al. Dihydro-
testosterone treatment in men with coronary artery
disease. I. Influence on sex hormones, lipid profile,
insulin resistance and fibrinogen [J]. Ann Univ Mariae
Curie Sklodowska Med, 2003, 58(2): 241-246.

PRER, ST, 2% 2 My R IR 4 H & FERL e ot
&[] T SE SR, 2006, 4(4): 47-49.

I B, 2275 WER. LPL EFZEES K TG
KAV e kw2 LSS A [3]. AU A B KA
#, 2001, 22(21): 1992-1995.



