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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.

Key words: silkworm chrysalis oil; hyperlipidemia; plasma lipid; apoprotein; lipid-metabolizedenzyme

LIRS SRS R R BETHEAT IR AR, IR SERIEN] n-3 2 AN AN TR
AL ER, R E IR A S ZHOE A IRAREIR,  (n-3PUFAs) [EEA FAT BEAG O i A B A8 TP
KRR AANEY RIS WA R GA T IER ) BRH M =8 (TG) K-F. Jhem & BEE & A
I f B SR DU RIIR TR I, 3 (HDL-COZKPy b i/ MRR RN 3 i 5 Py
DAL R 7 A 22 AR IR R BRI . 2 Dhfie. BRIRIL R, e SRS T

Yk BHHEA: 2010-05-05

EEWE: puNTRERRHQUHTH (2006831H05)

fEHEN: WS (1983—), %, WHLRHAERMLUIRL, W hEIRE i B4, Tel: 13645814031  E-mail: deer-lul112@sohu.com
*@IWAEE  HRET Tel: (0571) 88015220 E-mail: chenwp@zucc.edu.cn



¢ %% Chinese Traditional and Herbal Drugs 35 42 % 252 # 2011 4E2 H +301-

AUy AR R R AR e, R AL
TR . AN SRR T E, T 30%
(RGN, EL T SR 75.8% AR ARG IR, 10
FURRWRR KA 23.3%. ZRifilh e A4 — € T
SRR ok T AN R T IR ) Rk
80% /A, RIF=HuANIH], i R I 4 Bl 22 AR OK
{EL o7 BRI (R M 0 B AR ) o7 BRI A —
Pl 2 DhReRAg S 7y, e AR A 5 DHA 150K,
PR I RENZ Ty ORI AR, R
M FLAT R S B AT 0T L ] P R /N R e S E
DASG BRIy B A AR T fs P00 Co ML 9093 25 1)
AEo B o~ VBRI IFIAEL4) St 76 TS 20 Fik of B A4k
(AS) RATRAEZEMEN, HFZ R
Wi TG 7KF, BB g Ko 916k AR JE [ e
SN (LCAT). RS A ENEE (LPL) . JH R
(HL) #8158 8 AR 1) oGk, 7EIRAR b
RIEEEAEMY, O s R Y, aifm g 4o 5
FIOBEIRE AR, & RE A R T AT AT
FEVE G IF . (ER AT G A g orh 5 A AR G 1
HUHIIF A WARE . A S50 DA BRI R 2 (10
JI H0SE K SR A S AR, A 2 e 0K B A P T
AU RS AR, P BRI AR LA
1 #

1.1 K4

HEPE SD KR 60 H, 140~160 g, H#INLEELE
SRR S S LR, A% IES SCXK G
2008-0033.

1.2 RAFI5E

W RL, T S S s R
BT 2% AIN-93G [EFrfcT7: IHMEEE 1%, S
B 10%- M 10%. MEEAE 79%, T2, W
TR A MR s ATifah, Els PHMH
YR I R, T T A b S R
TG. RHEEE (TCO. % & M & 1 JH [ A
(HDL-C). &% G (A HEEE (LDL-C). B
R 08 T A B AR A A NREA
BRI &, T AR b A R R A R A 75
WEERE R (FC) Wl &I T Sigma A ],

FW135 Bl ORI 2R AR A, MEF—
03L T AU (T AR A R A D,
JHBE—50 M ZE U (bt SR R A B
AFD, IMF—320 RYIZ YN Gl SR
RIBABRAT), RE—2000 gtz K ds (iglse

EAXES) ), AllegraTM 64 Rcentrifuge =id 4 %
201 (Beckman Coulter /2] ), TissueLyser 11 15
WA KA (BEE Qiagen AH]), Sunrise—
BASIC fihriX (Fi-t: TECAN 2] ).
2 FHE
2.1 FEEEHAFIE

KRR LS A PR RSP 2 it
FEWHRIE R, 28 B S Tl A b v I B A T
PN 3 BRI, vl ANHLR R T RRIE 93.5% LA
b, Hrp ZABARITRIE 65.3%, 445 n-3 R o-
WHKIR 54.6%, n-6 ZRFIIHTR 10.7%; FRALA
IRIE 28.2%, L AHEMER 27.2% TR MR
1.0%.
22 AR AE

I SD KHR 60 J, MV HERESE 15, W i
& MREREUKE, #4A RIS TG, TC K¥HE
Bk 6 41, &40 10 2, BIXFIRaH, BAIZH, 495
Al CBHPEXT LD, ZRifymt. F. milE (4.5,
6.0. 7.5mL/kg) . mNRIERBLINE, XA A5
M ig 2K 6 mL/kg; KAmdl ig Lo 6
mL/kg; ZEUHIM AL AR ig 45 2. Bl
h(22£2) °C, HXNREEA 65%, FAHIEE
WAL, BRIk,
23 EEEREEL

AR Sk O, — R R R A R 4
LA, DB R TG, TC Al HDL-C /K
S~ 55 [ s L) 25 S8 el (40 0 AL SR B i s Ll e
PR R (P<0.05) AR, #fE m R i
LRSI o
2.4 iEFRIEI

SEITR 2. 4. 6 EIERIIMTIE, KRR
iv 130 U/kg T 2%, £ 15 min 45 BT 2405 BUIT 21k
k., BSR4 3 mL, 3 000 r/min £5.0» 15 min,
Hifiiy®, # TG. TC. HDL-C. LDL-C. #JRHE
1 Al (ApoA D+ #JEE 1 B (ApoB). LCAT. LPL
FHL Mgk, 6 JEJakbstshdy, ORISR, )
AT W IO A B R KT o I3 R R TG
TC. HDL-C. LDL-C. ApoAl. ApoB. HL. LPL
(0 e 342 G e B AT . I LCAT (il
€, SR T AE 500 nm K AR
7€ FC /K°F, BLFC /b5t CRIJEE B s b D 3%
7N LCAT 35 PE R/ e KRR I F AL SE, Vg
Hl, WA TS, RN, L4 CAEREERAKIRYE,



*302-

¢ ¥ % Chinese Traditional and Herbal Drugs 25 42% 25 23] 2011 52 A

JRE R JELCR T R i, vH R4
2.5 HuEALE

KH SPSS15.0 Geit 7 Bk k. gl iz g &
11 5 AR A DGR /K T 1) 22 57 R B IR 35 22 4y
M, FFHEAG AR (P<0.05), WK LSD 4y
POGRHATA 00T s By AR 3 ANl 74l
e AT TR RO (1 LR AT T3 20 A B kL v
ARIKY s S FRPR 4 IR /KT 22 SR B R
BT 200 . RO SEMEEA. IR

A DG IR AH DG 43 472K FH Pearson correlation AH 2%
I3t
3 ZER59H
3.1 SRR 4 B &LH K R MmAS N

L 1ERER, SEERE 4 85, SR
2 b, HoAth %20 K B TG TCHDL-C.LDL-C
KPR W, SIS, T H R B2 4,
N TR (=3 7V G S O S5 W i <o =S I VL EA N1 Rt 7N
B ERLT -

*1 SERE4BEARZFERRMASKT (x+5n=10)
Table 1 Blood lipid levels of rats after four week feeding of high-fat-diet (x +s,n=10)

2053 FHE/(mL-kg ™) TG/(mmol-L™") TC/(mmol-L ™" HDL-C/(mmol-L™") LDL-C/(mmol-L™")
xit i - 1.6940.09 1.8740.14 0.53540.046 0.49610.020
it - 4.85+0.53" 9.92+1.00° 0.30440.042" 0.872+0.061"

E ISl 6 4.90+0.42° 9.61+0.97° 0.313+0.049" 0.865+0.088"
AU 7 7.5 4.85+0.57 9.84+1.41" 0.305+0.034" 0.892+0.079"
6.0 4.86+0.56" 9.79+0.91° 0.313+0.038" 0.896+0.057"
45 4874046 9.68+0.94 0.317£0.046" 0.869+0.070"

XA "P<0.05

"P<0.05 vs control group
3.2 FUFHX S s K RILAE RIS M
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FIHHXSEARMASIRME (x+5,n=10)

Table 2 Effect of silkworm chrysalis oil on blood lipid in hyperlipidemia rats (x + s,n=10)

Mu FHE/(mLkg)  HNAJE TG/mmolL™)  TC/mmolL™')  HDL-C/(mmolL™") LDL-C/(mmol-L™")
it HE - 2 1.7140.08 1.86+0.10 0.55540.040 0.49740.022
4 1.7040.09 1.8940.13 0.54240.037 0.50440.020
6 1.71+0.09 1.9040.13 0.543 0.042 0.48640.020
By - 2 4.8240.54 9.8340.87 0.300%0.039 0.86640.057
4 4.67+0.58 9.3340.89 0.316+0.033 0.88040.064
6 4.7340.59 9.6640.90 0.31040.036 0.864+0.062
e il 6 2 4.84+0.45 9.5540.55 0.322+0.055 0.861+0.084
4 3.56+0.71" 5.76+0.72" 0.408+0.072" 0.718£0.072"*
6 1.904+0.16™ 2.25+0.35™ 0.486+0.036™ 0.600£0.032"*
Ead il 75 2 4.70%0.50 9.6740.99 0.307%0.039 0.88440.080
4 2.4540.59"4 3.860.694%  0.44740.042"2  0.648+0.051744%
6 1.7440.10%4% 1.8840.1044% 0.533£0.045*4%  0.506+0.026*4"
6.0 2 4.81+0.57 9.7040.89 0.314%0.039 0.88540.048
4 3.76+0.50™ 5.4740.88™ 0.423+0.030™ 0.689+0.033"
6 2.01+1.09" 2924025 0.463+0.038™ 0.578£0.048"
4.5 2 4.85+0.45 9.6840.90 0.31740.048 0.868%0.070
4 4.11+0.46™ 7.33+£1.03" 0.358£0.045™ 0.771£0.050™
6 2.37£0.33" 3.60+0.58"™ 0.433£0.026™ 0.636+£0.048"™
LRI P<0.05: SEUHAILE: “P<0.05: S MAIHE: AP<0.05: F PRSI E L, TR

*P<0.05 vs control group; “P<0.05 vs model group; 4 P<0.05 vs Zisu oil group; * Linear trend test had statistical significance, same as below

R3 FEHMSEARMENSEEEFE (x+5,n=10)

Table 3 Effect of silkworm chrysalis oil on apoprotein in serum of hyperlipidemia rats (x+s5,n=10)

245 F4/(mLkg ") Pk ]/ ApoAl/(mmol-L™") ApoB/(mmol-L ™" ApoAl/ApoB
xR - 2 0.089+0.028 0.205+0.041 0.44+0.18
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 0.38240.094 0.1140.07
6 0.048+0.036 0.418+0.083 0.10+0.12
EiNi 6 2 0.045+0.068" 0.397+0.034" 0.1140.05"
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™
il 7.5 2 0.043+0.046 0.420+0.063" 0.10+0.117
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+0.101"% 0.37+0.25"4
4.5 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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Table 4 Effect of silkworm chrysalis oil on LCAT, HL, and LPL levels in serum of hyperlipidemia rats (x+s,n=10)

HDL-C 5 ApoB. LCAT. HL. LPL R F#%, 5
ApoAl EMAHK, HGEH AR E (P<
0.05).

215 FIH/(mLkg ") I a)/ ) LCAT/(umol-L™" HL/(umol-L™") LPL/(umol-L™")
xit - 2 1.70840.038 16.6240.55 46.54+1.86
4 1.741£0.108 16.6740.65 46.45+1.40
6 1.71440.037 16.8240.52 46.36%1.63
itic) - 2 0.84740.118 8.60+0.83 22.44+1.07
4 0.844+0.117 8.461+0.61 22.28+0.54
6 0.846+0.119 8.3310.69 22.09£0.76
E ISl 6 2 0.874+£0.105 8.8540.76 22.48+1.43
4 1.45140.157" 14264128 4125+1.40™
6 1.59140.096™ 16.67+0.52" 46.11+1.82%
AT 7.5 2 1.006+0.077%* 9.55+1.00% 24.50+1.79%
4 1.678£0.093"44% 16.44+0.5544% 46.26+1.1144*
6 1.708 +0.055%4* 17.13+0.4344% 47.07+0.95%
6.0 2 0.845+0.115 8.914+0.75 22.28+1.06
4 1.52840.109™ 14.9540.93™ 41.824+1.29™
6 1.694+0.05244 17.09+0.71% 46.46+0.85"
45 2 0.822+0.119 8.731+0.38 22.08+0.88
4 1.25440.119™ 13.5240.65™ 39.80£1.117
6 1312402117 13.90+1.35™ 40.84+2.06™
RS TG S AR SANRTAE+ HL. LPL IR0 (x+5,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 F4Ht/(mLkg ") JH it & /g R RE$840% HL/(umol-g ") LPL/(umol-g™")
Xof e - 12.231+1.395 2.543+0.005 39.0742.09 53.524+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™ 3.00140.004" 38.35+1.82% 53.14+2.53%
e i 7.5 12.874+1.336™4 2758 +0.006™4 39.3242.56" 54.09+2.06""

6.0 12.743+1.531™4 2.697+0.009™4 38.59+1.93% 53.714+1.92%
4.5 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
e TG TC HDL-C LDL-C
r P r P r P r P
ApoAl —0.573 <<0.05 —0.365 <0.05 0914 <<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 g SR, A R L] P T BRI e i

WAT I 2 A SEIS AT FCEE 7S, R FH v I ] e
a5 E TG TC MAE. MiE TG T & el
P 0 B B G K6 K 2%, LDL-C /K F-T) 15 5 8 ik s e A
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U OCHENE LCAT MG 7, 117 LCAT A5 JH [ i (1) 33
) iz e T EEAE T, $E ApoAl TS LACT,
L ] P PR35 [ 3, BT oA DL e P
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FEM I AR AR BT EZ/EH . HL 36 1 72
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(3 M5 IR 7K P A O, 1 H O S FiaR
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TC. TG AEH, % T i A K B LDL-C Ff
1~ HDL-C BRI IR AR 2560, A B R nes
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HDL-C 7K~ H (1), WiE—2P 50k 7 A i v
LIRS B ARG o ARSI 34 A I 0 Jeh v LA
SR L RGO RS T TG 17K, AT REIBE
A AEHL I A W e ) T R g e R D (R e,
TRRWIRR AR A HE, ATEHLES B TG IR
A, TR T I35 7 TG (7K ASZI IR K B,
AU A M AR B BRI T2 It . Bkl L, A2
U ¥R e T I () B ¥ T AT A R I N T s,
XS A TIRANTE R FIF H o
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