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[ ABSTRACT] Aim To observe the effect of melatonin deficiency on macrophage cholesterol efflux and the risk of ath-
erosclerosis in pinealectomized rats. Methods Melatonin deficiency rats (n =16) were created by pinealectomy (Px),
and compared with sham-operated rats (n=14). Blood was drawn at the 0" week and the 12" week after surgery to measure
serum lipids, glucose and insulin levels. Macrophages were collected at the 0™ and 12" weeks to measure cholesterol efflux
rate and ATP-binding cassette transporter Al (ABCA1) expression. Results At the 12" week after surgery, the body
weight, serum triglyceride (TG), very low density lipoprotein cholesterol (VLDLC), free fatty acide (FFA) and glucose
levels were prominently changed in Px rats compared to those in sham-operated rats at the 12" week (P <0.05). The AB-
CAl mRNA expression was significantly decreased in Px group compared to sham-operated group (P <0.01). The differ-
ences of serum-induced and apolipoprotein Al-induced cholesterol efflux rates between 0™ and 12" weeks in Px group were
both significantly lowered compared to those in sham-operated group (P <0.01). Conclusions Melatonin deficiency

promotes the metabolism abnormality of blood lipids and glucose, and attenuates ABCA1-mediated cholesterol efflux.

AR R R I — b T A SRR IR BRAE
RIHEAT PR Sh i AR B AR Y R
Witz (reverse cholesterol transport, RCT) J& i 1= 2%
JE 88 H (high density lipoprotein, HDL ) ¥ 21219 Y
JIEL A1 2 s 2 IR 1 0 A O 0 s e, DT 490 )

[WFEHHEI] 2012-10-09

FE 2% By Jjk 385 B A 4K, (atherosclerosis, As) B &4, I
SN2 L B S A A 20 M A 7
fIH [E [ ( free cholesterol , FC) Z5%% 1z | g /Mg 4= HDL
WK 0 B2, B R4 A A E T AL
( ATP-binding cassette transporter A1, ABCA1) 7E i3

[fEERN] EW,HEMHEA E-mail h andy00120@ gmail. com,, EIHAEE T 2%, Lo 4 U 058 7 o) R LG

AR, E-mail iy xswy_pumc@ yahoo. com. cn,



524

ISSN 1007-3949 Chin J Arterioscler, Vol 21 ,No 6,2013

Frpile AR T, R AR 5 5 LA
[ 2 ) A AT 52 0 As B A i e, H R Je i
1, AWFTH AL T A R R O R K B =2 A R
BRI PR R R i = PRIE T R BRI | LA A 38
RIS, LR ABCAT 3k J2 H A 5 i) 240 i 4 JIE
[ BE MR RE R ARAE

1 #REE

1.1 ERFRAEShYEBIE ST

Wistar 24 & 536 2,10 B #,220 ~230 g, 17 3
FTimmER S0, LA ERREL 18 A An
BFARL I8 R, AMTRIAIZER KM O0.5 mL ]
MEREME, FRREFAZES R EEREA
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o 0] 7 Je] R R R AT
1.2 MmFELIEFRNE

RO B ARG % 12 A4 10 h EHE,
L # kR L 2 mL, 4 % L E = B (i
glyceride, TG) . & fIE [E B (total cholesterol, TC) i &
& g % & FB & B (low density lipoprotein cholesterol ,
LDLC) /& % £ Ji§ % & JE [ B (high density lipopro-
tein cholesterol, HDLC ) . % & fi§ ff B ( free fatty
acide, FFA ) #n i 4% 2 i th A0 [ 46 2o & 7600 4 H
HAEMA NN, DFRERAARAEERER
ELISA i | & (Rapidio 2 & ) A&l . i 3% B 5 & A
KEE GRS R AN & (LRI AT A
FAT) AR, KA AR H AR E KRR A
[E B (very low density lipoprotein cholesterol, VLD-
LC) \3F HDLC(NonHDLC) 7K-F B fik & & SR 8 4%
(insulin sensitivity index,ISI) .
1.3 EBEERMAENTESESR

BT 0 A 12 B R E S REE KRR, RN
5% BBV EETREEMES, AU EN 8
mL D-Hanks i % 2 mL &, R 2% # B 1 min,
FABRMFEREZTERK, 1 ~2mm /o, JRE
PG IE RBRR W R B R R 2 K, A
33 KB B % ,1000 r/min F A8 10 min, W&
FE I E s 20 LT3R I A N 10% Jif 4 o 7 B

RPMI1640 3 = 2, B F 37°C 5% CO, %0 i 3 5 45
B, MG BE G 4F 48 h Ol — K,
1.4 EEZAEREEEESMNRZERNE

WE24 NN ES 2 EFI 2.0 x10" 4,
B R E H 16 h, #m 1.0 mCi/L th*H-JE
EBEER3TCET24h EHREFERAR, o
NABFESHRE B AUEXE A FEFS AFEH
flg & & Al (apolipoprotein Al, ApoAl) % F Fu AR V&
HDL %Sk, % TR EWERE, ORI E
TE N 4 M AR R, 48 AR UE PR B A N 0. 5% Triton-
X100, % 1 h J& Uk & 20 JL 2 AR 0, 2 B T AR
REWNBRBRA, T RS BRI, Fras
P QR A i A o S A o - A
ROH-FBE B AR E = A AR T B/ (4
Sh R R + 40 BB AR RO BUE ) x 100%
1.5 EBEZBE ABCA1 ERRIEEE PCR &

R ILE v 40 i 5 RNA, 3 4% 75 2| ¢<DNA, PCR
B 47 Primer 5.0 2% #i% i+, ABCA1 £ H FiFsl 4
5'-ACT CCT CAA TGC TCT AAC C-3', T8l 4 5'-
GTT CTT CAT CGT CCA GTT C-3'; § % % H GAPDH
#5141 5'-CAC GGC AAG TTC AAC GGC ACA GT-
3", T3 4 5'-AGC GGA AGG GGC GGA GAT GAT-
3', f& ABI7500 real-time PCR {47, # 1t & FL 4
G Co i E A S mRNA WA xRk &,
1.6 BEMEZ ABCAl BB FEENTE N

RHE v MM % E B ,BCA F B & B 40 pg
¥ # ¥E 4T SDS-PAGE ¥ JiX W, ik 4 % fn %% Ji, Al &
5% Jit. fig 4 93 % 7 % U # ) 60 min, in A ABCA1 fn
B-actin & — 4T (i B L 1:1000) ,4°C 1% 7 it 7,
TBST % % 15 min x 3 K J&, fm X\ 1:2500 # B 8 48
N E RS E 60 min,-ﬁq—J/}(rﬂ TBST & % 15 min
x3 K, ECLAXXREANERE X KLFRELER,
Quantity One 4. 0 1§ A 8 4 S AT & £ 247 .
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0.05) , Ifil.3# TC HDLC 1 LDLC S5{% FARHH T
2R (F2) ; AR K R M K5

F2. 0 Af0 12 ARBEEFMASKTE (% £5)

TR A 2, 1ST B &K (P <0.05) ,{H
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1. FRABEXREEMBRERKE (v £5, ng/L)
Table 1. Serum melatonin levels in rats before and after

surgery at night

| FAH FAE
ERIEA (n=16) 40.38 £7.32  8.19 +2. 05"
BFARHA(n=14) 40.34 £6.93  42.96 £7.62

a i P<0.01, 5ARRFTRMAAE AGERTARUILE,

Table 2. Body weight and serum lipid levels in rats at the 0™ and 12" weeks

- 0 J& 12 J#

ERARIKRH (n=16) WFARA(n=14) FMFRA (n=16) BT RH(n=14)
KT (g) 233.56 +35.46 231.75 +37.72 498.25 +77. 81" 434,69 +57.95
TG( mmol/L) 0.38 +0. 16 0.39 +0. 13 0. 67 0. 25* 0.45 +0.31
TC( mmol/L) 1.73 £0.28 1.73 £0.25 1.88 £0.57 1.62 +0. 44
HDLC( mmol/L) 0.53 +0.04 0.54 +0. 04 0.58 £0.23 0.45 0. 14
LDLC ( mmol/L) 0.21 0. 10 0.21 0. 06 0.28 0. 09 0.32 +0.12
FFA( pumol/L) 664.50 +197. 74 664. 93 +194. 56 1244.33 +374. 64" 668. 00 +319. 78
NonHDLC ( mmol/L) 1.20 +0.26 1.20 +0.23 1.31 +0.36 1.17 +0.34
VLDLC ( mmol/L) 0.17 +0.07 0.17 0. 06 0.30 +0. 11* 0.20 +0. 14
a’hN P<0.05,bH P<0.01,5BFARLA 12 F6fELES,
F3. 0FAM12 AXRMLYE RSRKERREEEHEEE (v £5)
Table 3. Serum glucose, insulin and ISI in rats at the 0™ and 12™ weeks
b e 12 JA

FMRIEL (n=8) BRFARH(n=8) FRAEA (n=8) RFARH(n=8)
LB ( mmol /L) 8.46 +1. 88 8.32+1.28 13.56 +2.93* 9.06 +3.24
JREZE(U/L) 17.01 +1. 63 16.56 0. 68 17.30 +1. 80 15.58 +1.61
ISI -4.94 £0.23 -4.92 0. 16 -5.17 +0. 39° -4.91 0. 40

a i P<0.05, 5BF A4 12 JEf HEL

2.3 EMBKIT K RIS B W 40 56 BB B B 5 i R
spAG!

RZE BhA R s 5 V200 e L 6T P 7 3 2R A e 3
AR, FHAARRL 12 J8 v 4 i i [ BN R S
AL FLmE A T R, (H 4 I3 175 5 4 A [ B o1 3t
R ApoAl 15 NHEEEEA A 3 & HDL 1755 1) I i s
ANACRAEPIARI 22 3 T 5 B (R 4) . TR

F4. 0 A 12 BRRIEREEMEAEEBFIMNRE (v +5)

IET 0 JABZOKV IR, SRR 12 Ja 4y 7551
JE [ B AR U R (- 7.29% +5.91% FIl - 3.80% +
4.79% ,P <0.01) LA Kz ApoAl 55 A fIH [ B4 M ik 4
O FE AR (- 4.21% +4.82% F1 - 1.20% =+
2.12% ,P <0.01) S{EFARLA L4 i 2 F %, {H HDL
5 T NE R RS MR AR AE ZE AL [T T B 25 57
(-0.31% +1.33% 1 -0.30% +1.43%) ,

Table 4. Cholesterol efflux rates of the peritoneal macrophages in rats at the 0™ and 12" weeks

0 A 12 JA
JIH FE BEA MR (% ) . N
ENRAEL (n =6) BFARH(n=6) EMRIR (n =6) BRFERH(n=6)
2MEES 38.10 £2.75 38.41 £4. 81 30.80 +4.42 34.57 £3.64
ApoAl e 17.31 £2.44 17.50 £2. 19 13.11 £4. 60 6.26 +3.61
HDL %5 12.28 £2.75 12. 60 £2. 82 11.93 £2.82 12.30 £2. 66
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Figure 1. mRNA and protein expression of ABCA1 on the peritoneal macrophages in rats at the 12" week
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