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Effect of transient expression of human cholesteryl ester hydrolase on the

cholesterol metabolism in RAW 264.7 macrophage
FENG Xu,et d
(Department of Neurosurgery ,the First Affiliated Hospital , Liaoning Medical College )

[ Abstract JObjective:To study the effect of transient expression of human cholesteryl ester hydrolase (hCEH) on the cholesterol
metabolism in RAW 264.7 macrophages. Methods : RAW 264.7 macrophages were transfected transiently with pEGFP-N,~CEH under the
stimulation of FuGENE HD.After 24 h, macrophages were loaded with oxidized low density lipoprotein( 100 mg/L.) for 48 h.The expression
of pEGFP-N,~CEH was detected with GFP fluorescence and Western blot.The cellular lipid accumulation was examined by oil red O
staining. High performance liquid chromatography was used for qualitative and quantitative analysis of intracellular cholesterol and
cholesterol esters. Results: There were the most number of fluorescent cells after 72 h.The transfection rate was about 40% .The protein
expression level of human CEH significantly increased and partly inhibited expression of mouse CEH protein in mouse macrophage.
Compared with ox-LDL group, oil red O-positive cells of hCEH transfection group were greatly reduced.The cellular contents of total
cholesterol,, free cholesterol and cholesterol ester of hCEH transfection group were also obviously decreased.Conclusion:The gene of
hCEH expresses in mouse macrophages cell line RAW 264.7,and inhibits atherosclerotic foam cell formation through reducing
intracellular cholesterol level.
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EL 151 B8 52 A A% 3% 30 FFF AR 2 A S EL o AL o A B e
TTRARIVER X FC M E W4 ME 5458 SIUATRERG i 72
oY 4 A B 5585 47 55 32 (Reverse cholesterol transport, RCT)”,
A RE B B e RS M E B R A2, T CEH /- SR KARYER
7 RCT FHFRES TR, TR, CEH FEAFIE M 5
JE A RE AR o AR (B At A7 5% 52 , DA T 1 S 44 Py IR 5 B 9 0
PR, i, BATHER CEH 7€ i 30 BB RE R AL T Bt AR v
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HHT, EP9Xt CEH RS A 18 , RELB AT E A
e A8 F BEES /K #2 58 (Human cholesteryl ester hydrolase,
hCEH)EMFEAEA pEGFP-N ~hCEH, ASLEnE 555 RAW
264.7 /MR E AR, BF 5T hCEH X 400 4 AE (& AR
IS , LA B 8% CEH 78 ma i 2 Bk 345 A A (L BEHOE sl
BHRER, B8 CEH FE B SRR RE AL 1 AN A SE Y
P, RO IRIER R R,

1 MRS5HF*®
1.1 #H#HLEHN

RAW 264.7 /MR B E mE vk (b ER 2B L4
HEYPERSTRT ) B s , DMEM 3E3R5L(E B GIBCO 2 7A]),
F LB % B 8 B (Oxidized low density lipoprotein, ox-LDL)
(e EEYRBARAR ), FiEHBIE pEGFP-N-hCEH
(ALK ZFHTWE), FuGENE HD #44R7 (Roche A7),
CE AnEIRE M LA TAM TRARAR), /LR CEH
(mCEH)—¥1 FITC- FRicIEH R —HMFHA CEH(hCEH)
—3 RS BB RIS Y HLE —Pi(Santa Cruz A F] ),
12 Fik
121 ZAEEESE AR EE  RAW 264.7 /MUK
E MM KT 109% 8548 I % 89 DMEM 59834 BhBE A
K, BFRFMHR 37C 5%C0, & 24~48 h FEA—IK . BUTEL
£ REMMHTTER, AR TRES AR E AR 1 x
108 4~/ml, I 6 FLEEFFM H . NLFH ox-LDL( M 100
mg/L)AbFE 48 h, i 5 E WA BIMIR L
122 CEH BV FEY4AT | d RAEMitg, R
AEPiERMEEIEFE D, DI Y K40 % EH 50%
~80%. ¥ 2 wg BURLINA BRI DMEM 853289 KRN
100 pl(AFLR) , MR SIEE 10 min, #Rf5H FuGENE HD
B AR ERAHERS, B H (ul) - DNA(pg)
Hl 8 2( BB Y REM DA 100 pl EFR P IBS
HIBE 30 min, FRHMAEFHMASFLARA, 1~3 d MRS
B, RS $ 4 pEGFP-N, 4 (vector ZH)1E MR,

1.2.3 Western blot 85l CEH BRI HR72h)5
A AR IR T REE EPERN. A TBS EitEm
A RIPA 2 (19%NP40,0.5% B SRR, 19%SDS,0.1%
PMSF )R 40, % DR I e B AR E . sk,
SDS BN BER R s vk , 551, 5% WRAS I B A7,

A 1:200 f5R B A RP R CEH —HBCEL A CEH —¥1, 2%
Z 2 h, B —actin fEANZ . TBST BEAE/E A FITC- #RICAIE
b —HiaHR i S B AR IC P HLE ZHL L IRE 1 h,
TBST Wi AE/5 #17 BCIP/NBT B, X Ff Chemi~genius SEH A,
BAGATTHNEANRIER,
124 L O PeEMRRAAREEREM T HWENE
WEANALL PRS w3 3 K, UAE 4°C . 10% F B EE 10 min,
FAhZT O e fa . 7K ¥ 5 min, 60% R BER I E 5 min, F
S HEAMLL O B2 10 min,60% R EE4H4E 5 min, JKEES
min, Mayer [ R ARE LM YL 8 5 min, 1%HCl 43 B8 R
TS, 7KPE 5 min FFHA, # Wada 7O TRE R B
FERSTHT, BARIE AR M pE W AU TR A . ISR 4HHT
FETE B E BN T KA M R AC R -, SRS M T A
FERATAMMRIERGNC A+, LRI AT O Y &
FLEEDLITE— D HLEF( x 400)H 2
125 BEREAEEE(High performance liquid chromatog raphy,
HPLC)E:  HHMANEEHE  FRIERE, BB S ol
¥ 33, A 1 ml0.9% NaCl FRE B, K EFE,
KGR AR, B0 AIEELES R Cullen MITAS
BT BRI W E AR FC A CE & 2. TEEBERSMRE
W AE T B, A me/g . GBIE R GBI . C18;
WA FRISEE - IEBEEE  ZAE(35 £ 12 ¢ 52,vv) , AR EEBE
B 5 FEFE + 1 mb/min; BB 2 210 nm, KT RIEE 8 min; ¥R -
20°C. A CE B¥/K##% CE 15 5 A [ B Total cholesterol , TC )&,
LI HPLC M RERIFE R, S BEERR % FC BIUE
CE M8 &, mg/g MR A AL,
13 %hit#am

RREHE L IR + brMEE (2 £5)F75, 1A SPSS 13.0 8¢
THERESER; LA P<0.05 A EREA BEME X P4l HE
FOBCR A ¢ K%, 2P RE A BRI A 400 8] 1 2 LU R
R EEFEPT B SNK H %,

2 & R

2.1 A CEH 4 RAW264.7 1 {2 B Evi e e Rk
pEGFP-N,~hCEH # 4 RAW 264.7 /] LA 4% F Wk 40 g

J&,24 h AT LLFE BAMEE TSR ERIAYIN, 48 h ST
FEREH BN, 72 h WML, HEE 40%(& 1),
2.2 Western blot 8] CEH & & A&k

ST ¥ hCEH 7E RAW 264.7 /N B B W40 B v Y
ik, & hCEH Xt mCEH B0, A IR Western blot AR
W %% 4t pEGFP-N,~hCEH /5 hCEH H! mCEH & H7E/MR
BEEBMAMENERDL. REERTI hCEH ERKRERE
(B 2), vector AT 4H . mCEH FE H7EH S hCEH A M
vector ZH FIARST FiL B (LL B —actin HHE )43 5125:0.58 +
0.93 1 0.93 + 0.92; BiZHAH tt ,mCEH B 7 hCEH HEA &
8 B T #% (P<0.001), 3B hCEH 7¢ BLE W40l N K B ik
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B 2 Westernblot 44 CEH EERIFRE

1EHX ARZH

Yt pEGFP-N,~hCEH 72 h %6 v ( x 400) 5 B. [A]—

ox-LDLiES4H

B

FREF Y 8T F B AR ( x 400)

3R A B A EGFP-hCEH %%

£1 WO FEMERMOENSR(x £5,n=4)
Sre %1% BRI E 433 (%)
TEH X AL 6 6.65+2.10
ox-LDL 5S4 6 86.7 + 3.19*
vector £ 6 84.83 + 1.694
5L hCEH 41 6 15.68 + 2.60®
HIEH B4 *P<0.001; 5 ox-LDLEF4AML: 4P>0.05;5

vector 2 H %5 - ®P<0.001
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AREIIL RN ( x 400)
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CIEW YIS BB4H 5 C. ox-LDL %S4 ;D. $53¢ hCEH 4 ;a. (755 ) H [E Bl ; b. 6 [ EEL i

H4 SHBEGIESTERAEMAEEEEMCE SR

FATNE T mCEH B3Ik,
2.3 RAW264.7 > R ¥4 E o4 fm fo it kAL
ox-LDL %S 48 h J&5 , THZL O P fa%h R BIR  1E 5 X} R

40, A TE 2 S A R SRR AR 4T O Sefa P40 i
> AR TE S URER BT, ox-LDL iS4, Jhar 0 Jofa

PR PR AR Rl A , LR REZT 3, AR M i e , B A IR 2
BEK, 40 i 52 R SR AT (181 3)o 3 i b % R 44 A 2
BOTLIE S (R 1), MR H 6.65% +2.10%31 i )

86.7% + 3.19% 34 /N% 10 f%5LA L. HPLC ReillZ5 5% Br (& 4.
7 2):ox-LDL WS4/ TC .FC.CE {8, B3 & T IER X R4,
(3.10 £ 0.66 ) mg/g 34 /M%(63.01 + 6.19) mg/g,CE 5
TC ZHKTF 60%, LA_EZ5 50 B Wi Mo iR LR B B
2.4 hCEH # RAW264.7 ) R34 E o 40 JoL A & 3& =12 B
BE KM Fh

THEL O Jefaf1 HPLC Kl 45 R 28 (3R 1.38 2)vector 4
5 ox-LDL ' FAEHII TG AR L. bR R
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R2 SNEBEEINESHABNER (x £5,n=4)

api| CE TC CE/TC(%)

EEXTRA 3.10 £ 0.66 11.43£2.15 14.53 +2.79 21.28 +0.99
ox-LDL JE 34 63.01 +6.19% 36.11 + 4.08 99.12 + 9.40* 63.57 + 2.05%
vector 4] 59.30 £3.934 3430+ 1.554 93.60 £ 5.034 63321234
Y hCEH 4 9.34 £ 1.35% 19.59 + 296" 28.92 + 4.26® 3231 1.16®

5IE% G4 35 . "P<0.001; 5 ox-LDL 341 L3R : 4P>0.05; 5 vector 4155 : p<0.001

B E gkl . Y hCEH 45 vector HAHIL(E 3.
1) O Y65 B4 40 b ) BH B 08/, 53 IE # A0 A.
HPLC %5 R 8%, AN CE.FC # TC S BB TFE,
ERVABEWH(E2), FCERA3430+1.55) mgg T
2)(19.59 + 2.96) mgfg HMH FC I, CEMC F 63.32% +
1.23% B AR 32.31% + 1.16%, L85 4+ hCEH T LA 3%
MHI AL, 18> CE FE4NM P R EFF 58 FC 9.

3 it i

ERAMREEGRARMERRE- T2 THESRT
B, —Jr, Er4it LDL MR, S0 4npEt4n
fu FpEs (g SR ) ME A (IWBERE T EH
F LDL M4 —ERENE LB, ERARKETER
BSHRZERE FBMmN DL, I E—EWiRKRILG
[0, F—J5 T, BN HUE T K2 Ak, CD36 Z Ak H
BZERMER, X ox-LDL M KB WAL B T B W40 i IR o
KRR I R0, AL ox-LDL F9 5 B EAIM, AR
WEH 100 mg/L B, BIRALRESS , IR FRIE 90%.

i E WA v RS T o> 0 IR E B, I R A
AP LABIRN JF RAFAE . CE f1 FC, CE ZEE REARI N B &
8 B e 40 BRI TR AL , T B0 R 40 L B TR 15 PO A2 400 JE A
B AR ALY, Hoak B hn BT 40 M R sh i R A ARk,
FREE AR 2 ARSI, ATA
i CE ZEE AN MK RIEFE ST 1 40 4519, 1989 4
HRIRGE T 46 BUE v an i, R USRS 88 (Hormone-
sensitive lipase , HSL) W] 21k CE B/KETEHD, L IEREE R
ZMffa HSL AT LANEN CE Bk st , [t Au APy RS B 08,
R AARFTIEH , BT HSL ZRRMRERE g,
A AMEHFIEH R CE K& IR T2 CE mkfg , R
TRIBEE, 76 BUE M A oK AR 1 00, BRIk HSL
R/ BT RN CE MK, (EIRE N A-
CAT S MM AR &, B FC AN RERE T
AR REREAL T R, BB S IRtE i, A R IR R g
EHZE, HEAM PR EE CEH M ER/DR
AT DASR D SRR RE AL 1 R A2,

HE ARt HSL, B3/ CEH #9325 0] LI nsaxt CE
BYKRRVE (B33 FC PR, 7T LA B0 E B vk 40 A
WREVER ., HRIfA hCEH ¥R EMMMRNIRE, AR

I CEH ¥4+ RAW 264.7 /NGB B V4R, 3% H iF
B3 hCEH KRB AT LIRS 0§ mCEH MRk, HiFWT
hCEH 7ZZ RE A AR R R R 5, TTH B MK CE W
R, INGR FC BRI Ea R ATE L. X RUE TR
USRS A hCEH PR ZBEE IS EAY , 14 BBl pkoRrEag
AR SRR 5T, R (A0 2 S KA .
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MAPKSs i B A i AUl 403 2 s Pl b 94

#BAE,F % ERE
(BERERASMBILEER PICU,EK  400014)

(#5 E]8 ¢ . WE2LZFELE A A (Mitogen activated protein kinases, MAPKs) =258 R 20 M AME S 8 7 B85 (Extracellular
signal-regulated kinase,ERK ) .C—jun Z H K558 (C-Jun N—terminal kinase, JNK) .p38MAPKs 7E {5 U451 473 i 28 43 6149 537 LA S
Fik, P RES B MEIF, BTF MAPKs {5 S e 8if T th B £ KRB ETER . # &% 414 Wistar KERENL A0 F&4H
(n=6):Z5 5 A (A) HERE 3.7.14 d 4(0,.0,.0,, ) . FHHE 7 d+ERK #M#i5] PDI05Y( 0+PD)A . Ei % 7 d+p38 MK
SB203580( 0-+SB )4 .F & 7 d+INK W3 SP600125(0+SP)EH KA 255, + IMHFIH . HA,PD98059 0.3 mg/kg B SB203580
0.2 mg/kg K BURBERIKTE A ,SP600125 15 mg/kg ZHEREE ST LB T SR AN UL A2 A 3 #H 47 IR O ZEIF 23 5 0 % i v/
F &t ( Wet/drg ratio, W/D) Fili#03 Y& ( Bronchoalvedar lavage fluid, BALF ) [ 5 B ROIE 5% R0 5 40 104G I BB L MAPKs
TENGLH LU 7 , Western blot ¥l MAPKs B &84k, 4R 55K EBALE, RESBLAMALN WA RBRER,
0, % 0, 41/ W/D. BALF B3 & & 5 RE0H B1IN(P<0.05); TIHMEIFI4 F 0+SB.0+SP AL 0, HEHER
= | RS T AR, RN w/D LB i E B R Rt B T RE (P<0.05); MAPKs P IRE R E A FAH BRI L,
SAA I s B AR RN 4 b L PR 2 B B B0 /L ; Western blot Z5R B8, B84 ERK . p38 INK EH G RPE R T4 &
BEZMEFLL 0,4 ERK & 0, 4 p38 INK FikEE , £{5 5@ B IM RN GEH SONH I MAPKs EHHRIE. £# . SBKE
SIS A ERK \p38 INK {52812 ; p38 & INK rlRE{R i T S E MM BN AL R E.

[ 266233 )i 5 565 MAPK s 155352 ; 15 S ka3
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