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[ ABSTRACT ] Aim Dyslipidemia is a key risk factor for atherosclerosis, which is strongly related to coronary artery
disease (CAD). The aim of the present study was to investigate the effects of Hedan on serum lipid profile, proprotein
convertase subtilisin/Kexin 9 (PSCK9) and high density lipoprotein (HDL) subfractions in patients with hyperlipidemia.

Methods Thirty-seven patients with hyperlipidemia were randomized to treatment with Hedan tablet 4. 38 g/day as Hedan
group (n=18) and placebo (n=19) as control group for 8 weeks.  The lipid profile, PCSK9 and HDL subfractions were
determined at day O and week 8 in both groups respectively. Results Hedan treatment for 8 weeks mildly decreased
serum low density lipoprotein cholesterol ( LDLC) levels, while no changes were found in total cholesterol (TC) , triglycer-
ide (TG) and PCSK9 concentrations. ~ Furthermore, Hedan treatment increased the concentration of large high density lip-
oprotein cholesterol ( HDLC) and the percentage of large HDL subfraction, while decreased the concentration of small
HDLC and the percentage of small HDL subfraction without changing serum HDLC levels in patients with hyperlipidemia.

Conclusion The results suggested that Hedan treatment of 4. 38 g/d for 8 weeks could confer a favorable effect on serum

LDLC concentration as well as HDL subfractions.

LG 58 e O R 7 fE R R R mlg (low density lipoprotein cholesterol , LDLC ) 5| 2 2j ik
ILSE AT i 19 S IE [ B (total cholesterol , TC) . HiH SRR AL, AL HE 1S MRS R AL &R AR E LD
— M (triglyceride,, TG ) DA K 1% %% F fig 25 (1 AH [&] B S O UREBE LA i ik O UL 2

[WimBH] 20150520 [#EEEH] 2015-10-15
[EE®N] Rt B BEEMN, EENF MRS 53 ks R AL 5T, E-mail wunaqiong@ fuwai. com, /ﬂi s
WA BIBFE R, EEE NG 8 SRR A REAL T 5T . B IRMEH @, B, WL A 0, EZNF MG 78 53
FKRERE AL AT ST , E-mail & 13901010368 @ 163. com,

)’«’H



1278

ISSN 1007-3949 Chin J Arterioscler, Vol 23 ,No 12,2015

25 1 5% A RS 5297 18 2 9 (proprotein conver-
tase subtilisin/Kexin 9,PSCK9) & —Fh i #4E H , 1#
i 5155 AR 8 H (low density lipoprotein, LDL) 52
RIR AR 7 A HESS G {28k LDL 214k F%
fift , AT LDLC B BR Y , 4K 2 JF #F H i LDLC
IKThE . BEAEAI ST IE S VF 22 6 i 245 W) e 46 Al 7T
SRR LA A ER o PCSKO /K400 | AT 1 55 24
YRR G B 25 R0

WY 2 B 5 % B A 2 11 IH [ B (high density
lipoprotein cholesterol, HDLC ) 5 560> i 19 & A &
M AN, S 5T R U T R HDLC ANfig
S 2% By ok ok A RS AL R R AL M R
S E % S 8 A (high density lipoprotein, HDL)
S H—2H 5 Jo P URE ZH 1, AN ASUIORE R /N F
7 ELAE A 2 1 43 A B A B2 R B 3R )R
PRLIEG , — 350 e 498 o L T 85250 2 0 B0 HDL 0k
I ARBRTT TR 2

PR e — R b B 2G5 55, B e FHS
s FRIEH LUSAMI IR R S AR, BA R A1 A
Mf32 P ARG, i AR A 6 PCSK9 B HDL
RURLRYSZNR PRI, ARBFY B TE LG AT 11 X Il %
1 PCSK9 FRISEMR L K% HDL J90L5 347 RS20

1 XWRMWAE

L1 #HRMEK

RT3 BB TF bR 4 B 0 AT R 37
) % Mg o B E N, B AL X A R 4.38 g/d(n
=18) ML R (n=19) 57,7 8 A, AR
FRERIERREZER 2HE, FHAFEE R
WREHS, NEfpE.OmfFFE &4 (2K TC>
5.18 mmol/L 2 TG >1.70 mmol/L) , [& B & 1 & 1%
¥k (BFES G E R B Bk CT S R 3 il
BRI KRG, QE 4 B B#
L IT 2K 2 Al SR e R v e o 2 4 DA 18 ~
70 %, HRATEBEELLANANKEA KD R
WG EAE EC ) FFBBHERE LT ANAN
RpMERR,FERESE T2, 85082 EAE,
TS, A R B AL, BN T R B HE TR E AL
74, B # A W % A B (alanine aminotransferase,
ALT) 2 4 ¥ % % B (aspartate transaminase, AST) 7&
EHERME3EU L, RAR G B A EH L RME
By 5 L bR HE R A SN
1.2 MRS R Mm% PCSK9 7k F4&

RIE B R Bk AT A, T -80C R,

7 TC TG \HDLC bL % LDLC ¥ £ 5l 4 B 3 4 1t
AMHATRN; A B8 FEEZ W B EK A
2 B M i A ] i 9% PCSK9 A F, PCSKO A4 3] #y 1% IR
£0.154 pg/L,
1.3 HDL B H7

X 3% T B B R B Uk L R Lipoprint
HDL % %4 ( Quantimetrix Corportation, % [E ) # 47
HDL T & 471 A48 % 24, HDL 2+ & 10 # T
B OTAI~3REABE, TA4~7 REF B,
TR 8 ~10 K& /NFA, 5N 44 HDL A
v RE R B 0K B DL R HDLC A 5 HDLC K & B9
Bath,
1.4 SitZFH*E

EETERENEETH A +5 k7,
Student’ s t £ % DL & Mann-Whitney U £ %6 F T . %%
FAFEREE, kAN EEN X HEHATHE,
BITHMESHZE MR AR R BT, &
R EMEE XN P<0.05,
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Table 1. Baseline characteristics of the subjects in placebo

group and Hedan group

o H GRFNH(n=19) fifFH (n=18)
W (%) 53.61 +7.06 55.12 £8.65
5 () 8(42.1%) 9(50.0% )
BMI(kg/m?) 25.12+3.02  25.67 +2.89
TR 1L (5] 4(21.1%) 3(16.7%)
BEIRIE () 2(10.5%) 2(11.1%)
SR 97 M R (1)) 1(5.3%) 1(5.6%)
W KA (1)) 7(36.8%) 3(16.7% )"
FI4RAE( x 10°/1) 6.77 +1.64 6.59 +1.75
HEER AR ( x 10°/1) 3.59 +0.97 3.83+1.23
M7 ( mm/h) 9.89 +8.01 11.21 £10.26
ALT(U/L) 25.65+12.73  27.41 +14.21
AST(U/L) 18.67 +9.36 17.92 £8.05
LT ( mol/L) 69.54+10.39  71.96 +12.34
JRZ A (mmol/L) 5.23 £1.44 5.31£1.05

a N P<0.05, 5% H L,

2.2 T3 mAgiE K PCSK9 7k B30
Wi a] B4k TC . TG . HDLC .LDLC A f PCSK9
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Table 2. Effects of Hedan on lipid profile, PCSK9 and HDL subfraction

ZANE (n=19)

i FHH (n =18)

moH
L 8 Jil HL 8 Ji

PCSK9 (ng/L) 289.56 + 63.71 306.21 + 56.32 291.23 + 51.44 314.70 + 67.25
TC( mmol/L) 5.73 + 1.02 5.87 + 0.93 5.80 = 0.97 5.34 = 0.86
TG(mmol/L) 1.97 + 0.91 211 + 1.22 2.01 + 0.80 2.18 + 1.02
LDLC( mmol/L) 3.89 = 0.99 3.93 + 0.85 3.97 + 0.69 3.14 + 0.61"
HDLC( mg/dL) 66.41 = 8.84 65.32 = 9.11 68.73 = 10.01 67.63 £ 9.77
KBk HDLC ( mg/dL) 29.58 + 3.68 28.43 = 3.91 29.00 + 4.72 32.81 + 4.23"
rp A5k, HDLC (mg/dL) 23.75 + 3.97 25.12 + 3.87 24.71 + 8.82 26.16 + 4.56
JINBRE HDLC ( mg/dL) 11.92 + 2.18 12.06 + 2.14 11.4 + 2.41 8.26 + 2.28%
KA HDL( % ) 43.68 + 5.39 42.97 +5.70 42.23 + 3.62 45.69 + 5.86"
rh ARk HDL( % ) 40.07 = 6.77 39.38 = 7.12 39.61 = 6.61 39.25 + 5.13
/NEURE HDL( % ) 17.71 = 4.21 18.01 = 5.14 18.40 = 4.63 15.01 = 3.71*

a i P<0.05, 5HEAILMLE ;b R P<0.05, 5LEFLE,
3 i #

far P R % IR $5 00 5 e 2 A H A (A P Rk
TAEH PCSK9 /K- LA K2 HDLC MV % 43455 1 52 Wil i
TeiiE , EARMFE T, RATEH R A 4.38 g/d farFt
RIRYT 8 JEIAT LA 3 FAIE HDLC K5 SV 784 (14 3k 1
FILLA 3T 5298 2 HDLC /NBURL I 764 7 e i A L
], [l Bk, %k AR 35 1M 5, B 7 AT REAIR LDLC /K-
ZAh,%F HDLC 9 Il 3% 7K F-JC B @ 52 me) , % ifn 2% PC-
SK9 7K 7R IG5

T 20 AT PR T2 T s ko AR I AR L K
TG 55 Y BB I R AF 9 B 25 26 43 #r & Ao 7
AL F IR LA VT S 25 W AT 52 8 5 B AR 9T
o 5 T S 25 Wy KA g T AR o B T AT
FEAMEGE A far PR AT AR BERE IR LDLC ZKF {H X
TC.TG J HDLC 70 . 5% W, 1% WF 58 r 15 (19 45
R EGBRAEMRATE 22—, TR 5 A X L al #R
ST IR G,

PCSK9 J&— 7 32 5l JHF Wk 43 00 1) 2 11 1l , 42
Y5 LDL SZR%5 G i {2 1k FLRa g ) | dbe it fiki 75 i 3¢
LDLC /K FETF i, Rk, PCSK9 #IA K42 i g 57

DA Bl ik ok BE RE AL A yA T 0 ) AR R A RS
RIS 5 AL T 0 B R 24 W AL A TT 2 DA AR
YA a] LA _F AR PCSKO /K AT I 85 ik
YIIT AL, (HA A PF A X PCSK9 7K - 1 52 i
W IO OCHRIE , TEAWISE T, Sl fif 11 4.38 g/d iR
J7 8 Jil 5 , PCSK9 /K-F-TeAB8 4k, $&7R i P o] LUGR FE
FEAIK LDLC 7KF , {HIf AR50 PCSK9 7KF-,

VARSI A TS Ay HDL J5UkE A% i 4 1t HDL
MR R D A 5T RAE HDL K0k I R 5
LI R A G T HDL /N0 760 5.0 1 455 5 7
WA IRATH BEAE BT 5T & BB AR AT
20 mg/d JRYT 8 JE AT LA 2 T s HDL Uk 2 (1)
e 5 LA TR A HDL /NGRS SIF 259 174 v 8 B G
FLf 200 sk 4R /R BT FE A A T AT AJE F HDL /N
S84 [ia) A U SV 7R 57 A AT Dk A0 S0 50 ik o A s A
BN o ARSI, 105 PF iR T e IR AR A
AT B TR HDLC KRR I 78 1 3 3 0 EL A7)
1M EL AT REAR HDLC /INSURE S 78 1) v 38 R Ee 431, (5 %
HDLC f9 i3 B TC A s, FRATT I IF 584 % vp
P BE 455 1Y 5 a7 UG 7 SR AR

AWFFEAFAE LT R BR A« 15 58, AR 9 )2 — I



1280

ISSN 1007-3949 Chin J Arterioscler, Vol 23 ,No 12,2015

B INEEARIF ST B L AR RS WLEE IS A A g, TT
BEANRETE 4B 7 faf £ 7 X T I 35 10 0 A58 5 56
= ARG far P R B R R I R R R A B
VAR T 52 far P R X 00 g R 2R R s 5 5
VO, FRATHAT BB AL TT 289657 19 JE 1R R BE Ak
X B PRI AN REHEBR L T T 2% PR 28 mT BB il i 1
XF AR 2 PCSK9 7KV RN 5 5 J , far H el 22
HDL VB (R 5800 J2 75 52 Wil Il PR 45 Jmy FeATT I8 64T
WMEL, A By RAEEA G T IR AR K 4
7N AT P+ A e B ILAE S 2 v 6T i fS 3 L PCSK9 DL K&
HDL W& 520,

SN AHIFSE 2 S R N I DR B S 7 Ay
FFRBE T R PAM 3 LDLC /K, 3 7] DA 3% HDLC
BN 057 i N

[ &% k]

[1] Mahalle N, Garg MK, Naik SS, et al. Study of pattern of dyslipi-
demia and its correlation with cardiovascular risk factors in patients
with proven coronary artery disease[ J]. Indian J Endocrinol Metab,
2014, 18 (1) : 48-55.

Soltani R, Hakimi M, Asgary S, et al. Evaluation of the effects of

—
%]
[

vaccinium arctostaphylos L. Fruit extract on serum lipids and hs-
CRP Levels and oxidative stress in adult patients with hyperlipi-
demia: A randomized, double-blind, placebo-controlled clinical tri-
al [ J]. Evid Based Complement Alternat Med, 2014, 2014.
217 451.

—
W
—

Seidah NG, Prat A. The biology and therapeutic targeting of the pro-
protein convertases| J ]. Nat Rev Drug Discov, 2012, 11 (5) ; 367-
383.

—
~
[

Welder G, Zineh I, Pacanowski MA, et al. High-dose atorvastatin
causes a rapid sustained increase in human serum PCSK9 and dis-
rupts its correlation with LDL cholesterol [ J]. J Lipid Res, 2010,
51 (9):2714-721.

Awan Z, Seidah NG, MacFadyen JG, et al. Rosuvastatin, propro-

—
W
[

tein convertase subtilisin/kexin type 9 concentrations, and LDL cho-
lesterol response; the JUPITER trial [ J]. Clin Chem, 2012, 58
(1) 183-189.

Raal F, Panz V, Immelman A, et al. Elevated PCSK9 levels in un-

—
=)}
[

treated patients with heterozygous or homozygous familial hyperchol-
esterolemia and the response to high-dose statin therapy[J]. J Am

Heart Assoc, 2013, 2 (2) : €000028.

—
~
[

Wen C, Xu H. The new strategy for modulating dyslipidemia: con-
sideration from updated understanding on high-density lipoprotein
[J]. Chin J Integr Med, 2011, 17 (6) : 467470.

Barter PJ, Rye KA, Tardif JC, et al. Effect of torcetrapib on glu-

—
o
[

cose, insulin, and hemoglobin Alc in subjects in the investigation of

lipid level management to understand its impact in atherosclerotic e-
vents (ILLUMINATE) trial[ J]. Circulation, 2011, 124 (5); 555-
562.

[9

[

Michos ED, Sibley CT, Baer JT, et al. Niacin and statin combina-
tion therapy for atherosclerosis regression and prevention of cardio-
vascular disease events: reconciling the AIM-HIGH ( Atherothrom-
bosis Intervention in Metabolic Syndrome with Low HDL/High Tri-
glycerides: Impact on Global Health Outcomes) trial with previous

surrogate endpoint trials[ J]. J Am Coll Cardiol, 2012, 59 (23): 2

058-064.

[10] Group HTC. HPS2-THRIVE randomized placebo-controlled trial in
25 673 high-risk patients of ER niacin/laropiprant; trial design,
pre-specified muscle and liver outcomes, and reasons for stopping
study treatment[ J]. Eur Heart J, 2013, 34 (17): 1 279-291.

[11] Superko HR, Pendyala L., Williams PT, et al. High-density lipo-
protein subclasses and their relationship to cardiovascular disease
[J]. J Clin Lipidol, 2012, 6 (6) : 496-523.

[12] Rosenson RS, Brewer HB Jr, Chapman MJ, et al. HDL measures,
particle heterogeneity, proposed nomenclature, and relation to ath-
erosclerotic cardiovascular events[ J]. Clin Chem, 2011, 57 (3):
392410.

[13] Barylski M, Toth PP, Nikolic D, et al. Emerging therapies for rai-

sing high-density lipoprotein cholesterol (HDLC) and augmenting

HDL particle functionality [ J]. Best Pract Res Clin Endocrinol

Metab, 2014, 28 (3) : 453-461.

[147] Kingwell BA, Chapman MJ, Kontush A, et al. HDL-targeted ther-

[

apies; progress, failures and future[J].
2014, 13 (6) : 445464.
[15] Z=54g. wiPh i iadT 39 B AR MUAE AT 80 & AN [ T].
TP RS A O IAER AR, 2012, 12 (1) : 166-167.
Christogiannis LG, Kostapanos MS, Tellis CC, et al. Distinct

Nat Rev Drug Discov,

[16]
effects of fixed combinations of valsartan with either amlodipine or
hydrochlorothiazide on lipoprotein subfraction profile in patients
with hypertension[ J]. J Hum Hypertens, 2013, 27 (1) : 44-50.

[17] B 3, JEmER], ak wb. Fplhh S EEF A b 7T iR 77 RIS mUE A9
ST e VR [T]. PR R BF 5T, 2012, 10 (12):
83-84.

(18] E 32, T K, MIL. A7 FHAIT IR MR & 8% BRI AE 7Y
Meta Z3Hr[J]. HEZG0H, 2013, 13 (7): 106-110.

[19] Urban D, Péss J, Bohm M, et al. Targeting the proprotein conver-

[

tase subtilisin/kexin type 9 for the treatment of dyslipidemia and

atherosclerosis [ J ]. J Am Coll Cardiol, 2013, 62 (16): 1
401-408.

[20] Xu RX, Guo YL, Li XL, et al. Impact of short-term low-dose ator-
vastatin on low-density lipoprotein and high-density lipoprotein sub-
fraction phenotype [ J]. Clin Exp Pharmacol Physiol, 2014, 41
(7): 475481.

(MESCHwiE  SCEH





