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[ E] BH »>HEEBERKESRAFEWAIL E A LIRS &GI8 i B F b g R ed Fh KT & 08 i
BEREEAMELS, Fik SRS REBEE(n=53)FEERE (n=50), % A0 I 5§ o 58 & g KT
JL R A AR &3k kM e B B RO B A AR E KT, BR SRk BB E(TC) Hiw =8 (TG) ARE s
EYReE B (LDLC) B % & TAE B B4 (P<0.05) ; % I8 fe ok 40 ) B M T-H P ke B 69 &k 39 & T4 At pé 2
(P<0.05) , 7 2 B B FOK RAK T AT BB 2L (P<0.05) , % L& MR T W )3 547 27, % 5 de i 208 7h TC #9 3k 52
o B & 4 LDLC Ao 5 b B B2, %@ TG 49 4%k 5 %00 B & A WL AN B 85 = LDLC, % v 4 B st B 20 TC A= TG 69 1k 5
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[ABSTRACT ] Aim By testing cholesterol absorption and synthesis markers of hyperlipidemia patients reveals choles-
terol metabolism traits and correlation between the blood lipids and other risk factors. Methods 53 hyperlipidemia pa-
tients and 50 healthy persons were enlisted to detect liver and kidney function, serum total cholesterol (TC) , low density lip-
oprotein cholesterol (LDLC), triglyceride (TG) , fasting plasma glucose (FPG) and other indicators, and serum markers of
cholesterol synthesis and absorption were determined by gas chromatogram. Results Squalene, lathosterol synthesis rate
in patients with hyperlipidemia were higher than those in healthy control group (P<0.05). Stigmasterol absorption markers
were higher than those in healthy control group (P<0.05). Multiple linear stepwise regression analysis showed the inde-
pendent influencing factors of TG were LDLC and campesterol, the independent influencing factors of TG were LDLC and
desmosterol , independent factors of TC and TG in health control group were LDLC and lathosterol. Conclusions Choles-
terol metabolism markers in patients with hyperlipidemia were significantly higher than those in healthy control group in squa-
lene, lathosterol, and the decreased rate of stigmasterol cholesterol absorption that results in increasing absorption of choles-
terol was lower than healthy control group. The independent risk factors affecting TC and TG of hyperlipidemia group were

cholesterol synthesis (dehydrogenation cholesterol) and cholesterol absorption markers ( campesterol) except LDLC.
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LG 57 6 2 3l K o5 R A A 1 O I A 5 0 1) R
FERG PR A AR [ o R T I B
A RGN EL [P R A BRI T T S [
AR 2T s8R EREZ ", HATHE
PR SR L S 8 A [ R A 45 b -5 0K
B IR D, ABFTERT 53 451 1A S i i 2 R SO
TR I L e I A 5 5 IR 7S W, B A T AR O
AT LG S R T [ 7 A AR A, O S A
SRAE R PR ZR S35 ML 173 A RH S, A o S LA
BE AR IR AU

1 X&MT7TE

L1 HARIK

B e i AE B2 53, 5 20 4, % 33 f, kA
BHERAFHEBEAT T NERITL, £ 50.3+
5.9 % K JH[E B (total cholesterol, TC)>5.7 mmol/L
Fr( =) H il = B8 (triglyceride, TG) >1. 7 mmol/L, #
PR % e ot flg AR B T B R o IR OER R, R
X B A A% HL o flg IE B4 BE A, 35 50 I,
B 13 61,4 37 4,454 49.6£7.2 % R H R T H
Rk, BT B Tk EE
1.2 &Y ERNE

ERE12 h,vE R AR KK 4 mL, 4000 r/min
B0 10 min J5 B L %, -80C R, # AR
TC.TG, & % K g & A fE & B (high density
lipoprotein cholesterol , HDLC ) % % & A5 & & 1 [ &
(low density lipoprotein cholesterol , LDLC) | % A2 i 4
(fasting plasma glucose ,FPG) .,
1.3 RBEIERYS & MARE DA

R HATHT I Sy S 3 AR R
B A AR & (A8 7- I b B e A B )
SR ArEH (R ER TEHE AEE), A
PRAEE B R BT LA R R om, A E B
B R R B DARE [ B A R BT R 4 Bk /B
B B R R kA R E, B AL wmol/mmol ,
1.4 HZIHFEFE

BB Daes £, 285 0 R o 8 B R4
PREWHR R B AER Bk, 40X EHITFE
IF A 447 # % JH Pearson # % 441, & %44 & IF
A A 2 K A Spearman 8k 4T KA % & MR
& E A AT R TC TG AL @ m B F, WA
Z A 2 R BOR R LA AR ¢ A B, DA P<0.05 4
ZRARITFE XL,

2 & R

2.1 IeARELFRILR

PIZLAFERY B R E IR BTHE 50 (body mass in-
dex, BMI) W4 1 (systolic blood pressure, SBP) | &F
7K & ( diastolic blood pressure, DBP) ¥ J04t 1124 2% 5+
(P>0.05) , 1M = B IMLE 4 LDLC TG \TC ,FPG 3
2 A X IR AL, HDLC i 5 (I e Ffe B4 (P <
0.05;% 1),

®1. MERTEEE BRAELARLLR

Table 1. Comparison of general data between the two groups

fEREXT AL R ILAEZE

H (n=50) (n=53) P A
/14 (#) 13/37 20/33 0. 004
R () 49.6+7.2 50.3+5.9 0.198
B (m) 1.63+0.07  1.66+0.08  0.838
1K (kg) 66.55+12.54 70.96+14.40  0.275
BMI(kg/m?) 24.93+3.99  25.62+5.01  0.937
SBP ( mmHg) 116.60+14. 08 121.01+14.55 0.585
DBP ( mmHg) 77.16+9.82 79.88+10.37  0.585
HDLC( mmol/L) 1.5320.73  1.45 +0.32  0.026
LDLC( mmol/L) 2.89+0.48  3.7220.62  0.032
TG ( mmol/L) 1.1320.37  2.70+1.79 0.00
TC( mmol/L) 4.57+0.58  5.72£0.72 0.05
FPG(mmol/L) 5.02+0.0.77 5.93x1.74  0.026

2.2 MmiEFPREEERKR &HRELE

5 i IR 2E IR ] 5 1 5 0 v I ot S
RGN, FA I -0 e B2 0% 5 B 30 vy T Ml R T 1L
ZH (P<0.05) , 1 AR [ i W bm sy v A o [ B
R AR T fa B X IR 20 (P<0.05) , AR =9
(77 JEL [ | 5 7 T | 4 [ 2 ) A 7 40 22 () 24
gt R (R2),

& 2. BREMER S R BRZE B BB R I 2 S LR LR
Table 2. Comparison of cholesterol absorption and synthesis

between dyslipidemia patients and healthy persons

RuthrE fRRREXTIEZE R LA ZH P
( wmol/mmol ) (n=50) (n=53)

i kX 1.560+0. 600 2.110+0.544  0.021
o R ] 0.167+0.051 0.169+0.044 0. 461
7 W BR e 1.560+0.601 1.835+0.772  0.039
[ 0.364+0. 114 0.284+0.069  0.011
A I 2.064+0.717 2.028+0.910  0.632
SRV [ e 1.597+0.794 1.404+0.849 0. 847
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2.3 BEMESRTC 5 6 #EEEREIFEDR
BMI.FPG,LDLC B X 57

TC 5 LDLC i[5 B | 4[5 B 1FE AH OC , 5 T[]
WM I S T 70 BB FPG fUR G
AHIE A3 BT S 7R 5 W TC A% Ak 5 B S /9 i U A Ry
LDLC > 5. [ 8> 745 IF Jo 2 > S5 300 361 et 3 3% A [l 1A
Mrig s, LDLC il E e TC Mk s 2, 2
JCLMEMH )50 TC = 1. 808+0. 997xLDLC+0. 145
x (S & B/ N E R ) Do 4L R® = 0. 837, 2 4041
BN Z eS8 R IA i [3 7248 5 RE MR A8 2 (TC) 1Y
Bl 83.7%, & F k% (F =134.361, P =
0.00) ,#AERIMIH T A E L (K3 F4),

® 3. BEEMESR TC 5SHXBEIRHBEXES T

Table 3. Correlation analysis between TC and observation in-

dexes

Ei=L7D rH P1{E
iR X -0. 402 0. 003
Jiewil e -0. 462 0. 000
74 HE e P -0.448 0. 001
SR T i e 0. 446 0. 001
[ -0.508 0. 000
A5 [ Pt 0. 387 0. 004
LGIEIR -0.175 0.210
FPG -0.272 0. 049
LDLC 0. 903 0. 000

F4. USEMNESR TC AREEN S TEEZR T E TS H
Table 4. Multiple linear regression and multiple stepwise regres-
sion with TC of hyperlipidemia group as the dependent variable

N bRk REL 95% Al {7 X []
Ay — P
B FRfEIR TR LR
1 L 1.805 0.263 6.856 1.276 2.333 0.000
LDLC 1.052 0.070 15.046 0.912 1.192 0.000
2 W 1.808 0.246 7.360 1.314 2.301 0.000
LDLC 0.997 0.068 14.682 0.860 1.133 0.000
SEMIBEEE  0.145 0.049 2.933  0.046 0.244 0.005

2.4 SEEMAEAHTC 5 o6 #HPBEBERBEFREYR
BMI.FPG . LDLC BtB X454

TG 540 % | I Z0NH [ it 74 JIE e e | =2 [
i FPG BMI IEAHSE, 5 LDLC S i & 5% 45 [ B 61
FHOG , AHOC A3 T S 735 5% 1) /=3 B IMLAE S8 2% TG 1 i Y

DA SEFR AR IR R Ji S0 H [ 5 > LDLC > FPG > 7-45 H
Bl s %A [ A3 HT s, TG F g 7 520 R 2 A
AN FEEEF LDLC, TG 1) 2 504k M IH 5 78 TG =
2.858+19. 818 x (i & A0 [# M/ AH [& Fi ) — 0. 944 x
LDLC, P 2%k R*=0. 462, F L4 1 2 T4k M )
HFFR ) H AR SRR B AS 5 (TG) A 4t
46.2% ., % F K3 (F=23.315,P=0.000<0.001),
PAMEIA AR (EKSM6),

& 5. BIEMER TG SHXERHBEXER T

Table 5. Correlation analysis between TG and observation in-

dexes

EiEt r i P{a
kX 0.597 0. 000
U5t S o 0. 631 0. 000
74 AR JE Pt 0. 467 0. 000
ST ] Bt -0. 408 0. 002
[ 0.225 0.106
A [ -0.355 0. 009
BMI 0. 106 0. 449
FPG 0. 490 0. 000
LDLC -0. 556 0. 000

*6. UBEMESA TG HELTEN S TLEER P EIA5H
Table 6. Multiple linear regression and multiple stepwise regres-
sion with TG of hyperlipidemia group as the dependent variable

o AEbriEIL R L 95% I {5 [X [
e —
B bRMER ¢ TR R
1 W -1.766 0.794 -2.225 -3.360 -0.173  0.031
BREAIERE 26.402 4.540 5.815 17.287 35.517  0.000
2 W 2.858 1.786 1.600  -0.731 6.446  0.116
B ENEFE RS 19. 818 4.842  4.093 10.093 29.543  0.000
LDLC -0.944 0.332 -2.847 -1.610 -0.278  0.006

2.5 EBEIERATC.TC 5HXIEMRMN S TL& R
FEFHHT

A3 LA 6 b IH [ B AC 8 7= ) ) LDLC ., FPG
BMI & 48 i X FRZH TC TG AR k72
TCAAEIZ L A 534, 45 R BR300 TG 1Y A 57 5%
Wi R 2 A 7-9 AR GE 2 A LDLC, H AR bR ifE 1k & %% 7-
I NHLERESLDLC  {H P 35 fif e R A8 5 (TG ) Y 43 [
10K 25. 2% (V&% R =0. 252) ; 540 TC (15~ fa ke
K2k LDLC 7-4s IR ke i, H AR bR fb =% LDLC >
T-HERRJE S, P 2 RE A BRI AR 5 (TC) M E 43 b Ry
75.9% (P& R*=0.759; %K 7 F1 8)
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F 7. UMERIMEA TG ARLEEN S TLER S E AL
Table 7. Multiple linear regression and multiple stepwise regres-
sion with TG of healthy control group as the dependent variable

AEbrEIL R KL

iR t P
B PRz

1 W 0.719  0.133  5.415  0.000

74 NEBERE 0.267  0.080  3.363  0.002

2 B 0.007 0.317 0.022 0.983

THEMHLERE  0.287  0.076  3.768  0.000

LDLC 0.236  0.096 2.452 0.018

xR 8. UEEXMBATC AREEN S TLERF OIS
Table 8. Multiple linear regression and multiple stepwise regres-
sion with TC of healthy control group as the dependent variable

E[7R( T
il ! P1E
B Frifiis
1 W 1.578  0.265 5.959  0.000
LDLC 1.039  0.090 11.480 0.000
2 W 1.932  0.281 6.876  0.000
LDLC 1.015 0.085 11.871 0.000
74 BRERE -0.183  0.068 -2.713  0.009
3% it

IR AR 5 o M i A8 00 1) v S R 2R
R R b Xk JIEL [ e 2K P 4 3 22 SR A% ¢ IfL g
B0, T3 S b A B 198 22 L [ e A ) e 28 285
Ho W55 AL PR P R B2 e, AL JE [
MR MAC RN 65 TR B g SR A, PR A 2 L AR 48 A O
AN RE BT S e A P AL [ e A A A A, 2R L i
H e IEL T IR T AEE 5 1AM I R A i T 8 I W 1LY
Hh 5 L[ P I TR A0 S5 I UM [ e 7 - L e
W eI ) ATV R IE [ B AR AR, R T AR ) [
TR ( ST 7] 1 | 2 [ e A TSt ) WO A o3 5 R ] e
W B R L AT T 22 AR Sy BRI I MR A T
Slibernage 25" Xt 6 A 57 3% 4362 19 3Z ik & AT
Meta 7347 & B, /o L5655 R0 55 A Py L ] e g WA
TR, DT AN A e I T s A 5 0 I A 5 9 AH
Ko AE A4S WHFEH A RABTTIRST 1 4R )5 B I
ot I/ AL [ Pt L {8 4% R SR 0K F- 43 SRy WO A5 4, e B
BEE I LA R B T, B I B s, B 2 et
TIRYT B R e Lo 1 Y i e 184, i 76 4% 4t
IAE H6 b A R R B 22 57, Kleber 4511 W
G 1 JIELIT AR 15 et AR 2l ik s 2 7 R R R ) O

AR I, A I S T R A [ AR Y R
%, bR Sh s 28 T s, 6 1 £, A 4 [ A A1
177 2 A i e IR e e A 5 et R 2 Jok s A8 R B
YIADE, R CFRATT o] DAAS . R AR A i 1
FELR K- AN S e A iy B T e 6 4 QAR o5, i L
Pl 5 IS 5 b B 5 1 e Co s T ALY L BT,
] A1 L TR ] R 53 o V75 s 75 0 T o B AR 5
BRI TATIR DRI I DR B i 25 97 80T e IR
FEACI Y SE 30 5T, I HL IS — R

FEIEH AR, 0T B 0 A5 4t 4 5 s 87
7, WO, B R A W R AT, DU T,
[ AEFE 8 N AR AR A, AR — 30 H Bl X
FhEh &P TaE " O SERAIESCIE R A S
A AE ] P2t [ s S 280 A 1. 18 me/dL, 29 R i
R 1 0. 829%™ AHF 9T Pl i 5
IR A A 7 P B 7 IR 1 e 47 25 v ke o ot
HRZE TR SO ok 7 T e % [ S 7 [ B4 41
FE T I (0 R SRR S 2E 2 3,
1y 1 K PR A 2 5 o g 38 T 48 S R T 1y W A
P A U0 P 5 I L 8 L 3 O I K R
PR AR Tt P2 I s ) 5 5 R MAC 84 o, A1 sk e
5 1o JI I A R L T s %) A A e o5 3 2 o £
O 1 A5 B, A A6 i L 1 i %) W2 AL T B 965 30 fbk
SRRRAE Ak O i I 5 o i e SCEE R

AHFFE 53 G 5 B TR TC TG 1Y
TST FERE PR R BR LDLC SB[ EE AR i hr 2 P s R
HAM, SR E B Rk 225 W3, 5 E
HMNE KA S5 R — 5 HF R AT RE 5 0 bE s
FARE A K, BLAh, A58 H = B L E 41 FPG
TR L g RN B 20 55, H i g IE 4 TG 32 FPG 5%
WEVAS Y T e S0 MEL 11 B2 A1 LDLC. B 5 0, 33t 7] fig 2
T AP AL ATE 58 0 G2t B A [ AR i 2 5 g v —
ANELAL (HL ) S 0 5% WA A8 03055, Katsura 2507 HF
TR WA S 1Y 2 O PR BB 1 2% LDLC Ay 7
o -5 R 1 PR A 25 0 1 R S T -5 1 1 A B b
ARPICE 3T e MR A g B e T E R EE A
LIRS RSP

S NH B B WSORR AR 5 45 i 25
LA UIAH G, Ko DU AR [ BRI G bR 7S 9, %o 4

FrAH I EE G R N AR S, s & N BiR O PR At T
T BB RS A A
[ &% k]
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