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Lipid-lowering Effects of Suaeda sulsa on Hyperlipidemia Rats
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Abstract: In order to provide a reference for using Suaeda sulsa in the prevention and treatment of hyperlipidemia, the effect of Suaeda
sulsa on blood lipids in the rats with hyperlipidemia was investigated. Fifty-six male SD rats were randomly divided into seven groups: the
normal group, Suaeda sulsa prevention group, high-fat model group, positive control group, and Suaeda sulsa high-dose, medium-dose and
low-dose intervention groups. Except for the normal group and prevention group, the other groups were fed with a high-fat diet. During the
experimental period, the normal group and the model group were given the same amount of distilled water via oral gavage. After 6 weeks of
intervention, the body weight, food intake, liver weight, periepididymal fat weight and serum lipid levels were measured. Results showed that
compared with the high-fat model group, the body weight, food intake, liver weight and periepididymal fat weight of the intervention group and
the Suaeda sulsa prevention group decreased, with the largest decreases being 22.20%, 34.72%, 37.17% and 60.06%, respectively. In terms of
blood lipids, compared with the high-fat model group, the intervention group and the prevention group had lower TC, TG and LDL-C values
(with the maximum decreases being 33.58%, 54.27% and 65.26%, respectively), but higher HDL-C value (increase by 53.95%). Compared with
the positive group, the intervention group had similar TC level, same TG level, but significantly (p< 0.05) lower LDL-C value and higher
HDL-C value. In particular, the high dose group exhibited the most significant impact: decreased LDL-C by 43.07% and increased HDL-C by
37.50%. Accordingly, Suaeda sulsa can prevent and control the increases of body weight, food intake, liver weight and periepididymal fat
weight in rats with hyperlipidemia, and also prevent and reduce the abnormal increase of blood lipids.
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Table 1 Basic components of Suaeda salsa (%, x+S)
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Table 2 The effect of high fat diet on the blood lipid in rats (mmol/L, x+S)

TC TG
gﬂﬁlj n N EY SRV N EY3 N EY SRV N EES
AR #EALE FEALA #EAE
AT LR 16 2.94+0.52 2.97+0.72 1.98+1.20 2.07+1.98
B R 40 2.82+0.67 4.43+0.92™ 1.73£0.73 3.10£1.52°
E: B EFATRALE: *p<0.05, **p<0.01
% 3 ERETARLERRT AR MAS AR
Table 3 The effect of high fat diet on the blood lipid in rats (mmol/L, x+S)
HDL-C LDL-C
gﬂ%'} n . S . \ YN N
HEAEH A FEAER #AS
AEE AR 16 1.03+0.38 1.11+0.42 1.55+0.30 1.63+0.20
B Rt 40 1.0240.32 0.79+0.43" 1.57+0.45 2.13£0.32™

E: HiEmstrRaarkis. *p<0.05, **p<0.01

B2 3 WA, mlS s 5 IE IR AR, &
)5, I HDL-C KR (p<0.05), RS
JeTARIE IR K R 2 #1iE HDL-C & &Mk, (HimlE
A I LDL-C & &E# 5 & 5 T 1EW 4, R E e

TAPRIMRTR AL MIH LDL-C & &I

23 FIEME MR K RAE

R 4 AP SRR MAEA R A E RN
Table 4 Effect of Suaeda sulsa on body weight of hyperlipidemia rats (g, x+S)

Weight/g
287 n
0 week 2 week 4 week 6 week

EFAFRE 8 529.67+14.91 605.75+18.31 617.03+17.21 606.75+15.78

BheAAE 8 634.33+56.70" 660.18+44.00 674.63+40.95 677.60£47.79"

FeIpEST FE 4R 8 648.67+55.01" 637.90+39.79 637.17+32.82 640.15+60.12
HFAEZHNEL 8 642.00+50.38" 598.12+62.71% 611.67+£53.374 643.65+52.54
HRFFA L 8 645.50+37.30" 621.60+34.95 604.37+31.62°4 586.80+24.14°4
HIRFRA T 8 643.00+47.49™ 645.15+58.40 649.17+52.54 651.72+52.50

FIRE T 20

8 528.33£16.50°°C MY 551 90405 (7 AACCIN 594 85101 37 TAACOMININ 590 8741861 AN O

E BAEAHBATEE, ¥ BEFIRBLAR, p<0.05; **: HEFIRAILE, p<0.01; A: 5ZIEERAER, p<0.05;
AN 5EEEALAE, p<0.01; O: SakstBLabin, p<0.05; OO SrakstBatbii, p<0.01; #: 5SFHFLE: p<0.05;
#: 5 HRFAE: p<0.01; o FRIFAE: p<0.05; oo 5P A EARE: p<0.01; Yo BRAZLE: p<0.05; Yok

LA ELakER: p<0.01 (& 5~8 F).

B 4 /A0, TTUET, BRTPTASN, IEHEX A
S HAD S AR E AR ZE M ZER (p<0.01), 5H
BT iR A OC, T 1 0 R 2H 5 Ty 40 T 3
Z5 (p>0.05), RFNHATRTR K @it
T2 wla, THASHEBAML, s EsgsmEd
REIHWL, DHIN: 9.40%. 5.84%. 2.28%, H:
HmE AR PSR BN (p<0.05). BFHTHEA,
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RCRTFATEA . BRIEEXTRA S mARAs, Wb
HEHAD S IV BEEZE R (p<0.05), 73 HIFEIK:
9.00%- 16.50%. 13.59%. 7.84%. 11.32%. 14.56%,
H IR A E RN AR L m R = 2, HE
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AR ORI TR EAL . TP S HoAh %7 &4
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[ARE:, R EAAA R E G R Es, H
A R B o B 2, TR TR 2 AR 2
KT IER 4, RN T A S Rk 5 8k
G I EA B S I A, o AR RERE A T A5
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EMER (p<0.05), HEflEHEE &R 5NN
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At e s U Frtd. WmBidaSm. K5
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BAM, m. FHAEHEHFENREEZER
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b 28.16%. HFHEZALLES, & HAIEHAE R
FNEZE R (p<0.05), TEEE 7k : 32.38%1.29.43%,
HEt g 'SR T ratA. mpidS &, +
FIBHIENEZEER (p<0.01), HSEHFEHIE
i T S 1 s e eyt o - WG N D L N E 0 5
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EL A HH 2 R
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K, #HANEWIE, B APEREAC, A g
XPE T RSOk, B IR . BRI
W, ETEE ME T L s BT, AT RN
BURGEE, TERBREE, FREHESE, R
ASKEARFE R, JEITER . A ATRES R TR . [
B, BEEerdeaitaimitg, oktEn, BKEK,
R, AR R >, R A E TR
VI IR RS AR T, AT TR RGEREZ R
e, DRI R sh i B v AR AR LA
FAR RN, R R Bt A4/ N P
A AERE S RS S m E [ B £ 5 R ) /) R A
TN HEHES SO AT e KA VIR B 2P 4T 2%
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Table 5 Effects of Suaeda sulsa on food intake in hyperlipidemia model rats (g, x+S)

Intake/g
287 n
0~2 week 2~4 week 4~6 week

AT R LR 8 215.44+31.91 171.90+12.34 147.38£11.16

BARAEA 8 166.78+26.98™ 141.43+10.68™ 122.2446.68"

FeIpEAT R 4E 8 162.19+26.63™ 130.43+23.09"4 129.88+14.29™
S EX=Tk ! 8 120.30+17.18449¢ 92.32+12.60" 44 87.82+6.13449C
sV ES Lk 8 148.18+16.07" 100.80+7.89 440 91.66+11.19"449¢
Sk il il 8 153.37+23.08" 125.35+4.87"44 120.71+11.317

s Sl 8 152.82+36.58"# 107.05+7.43 ™ AA#0x 118.08+12.68™ < “##

2.5 3 B AR K BURT B R 2 AL e

EX:R A0

A N IR B AR U 2R LA 5 5 BUR I & AR T 1D A2
P, AT AR 5T S5 0 A NIRRT iR« thER
6 FIAN, EAUZHATE., PHEENGE. A RE =2
Ji NG B /AR B 0o HE A 43 S T 1 = 37.87 % 47.34%

25%. 50%, ZEFMEZE (p<0.01), P E AR
MR OR BR ORI 75 e i HUREASEZRY ] DA oK R A A 7
HERA . ST TAH S PR B B S8 A R s ey
HERLRLLH IS A T R B, FTRALIF E 2073 R & 12.98%.
16.20%+ 10.96%, it =2 & NE = 75 5 N B 19.29%
11.56%+ 9.61%; WA= FFE: 37.17%, =2
HEHE N F%: 60.06%. H5IE2H K2 TS 2H I B e it
RUHA BEMEER (p<0.05), HIHR54H R &R/
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37.17%. fai~ HFREEA SRR 2H B S A i R e A
R BA BEEER (p<0.05), HIRBHHRCR Z 2
1> 60.06% . THTTZE I X P 52 J g L 5 HoR - 1 5 4F
EMREZR (p<0.01), FFEHIFEK: 37.17%.
26.83%- 27.80%- 25.03%- 29.44%, P52 JE 55
FEA: 24.17%-. 60.06% 44.64%. 50.52%- 54.85%-
55.82%, HWPTRARALTPHMEH . T 5HRH EL
B, IR A R B S R e A A G B 2
(p>0.05), {HFR;2H 5 HAD S HIAFAER B2 25 57
(p<0.01), LA EUEBATE 25 i) ARG = IR vl R i 7
18 B MR A QU SR ELOR RO BT & Al &, FF oA
JH I K B =2 J 361 5 7 ) 38 in B — & 1) T 428
£

P i g RE A B EE K% B 52 Jo i 1 Bt
AT RE R HARAE RGP RO A R iR,
ML TRV PEIRE BT AP Y] ool ) B A L R PRI B
5 S S LRI, 6/ B R AR PR A T 48 v A i
HIEAT . SRl M e 4E T 2 P R
PRI SR BRI L, GRfd AR AR e, e/ 3
RPN S . ASWETTSE RAT A AT DL R iR
TAPAFIRE R 18 P8 PR v IR ILARE K Bt PO AR i A T
M5 FRZE SRR — 2. WL ISR e AT
Pt £ 24 A5 e TR K SR RE BV ARG I, AT £
R SRR % B S AR i (R BRI B i
R, Uyttt —PR .

7 6 FISEX B IAE X FR AR & Mis2 A AR ERY20D
Table 6 Effects of Suaeda sulsa on liver and periepididymal lipid weight in hyperlipidemic rats ( x+S)

417 n MFE/g WERREE/g FFRE £ 4/% £ RS EMRE/%
EFATRRLE 8 17.80:£0.49 8.1142.17 0.03+0.00 0.010.00
BfaAEA 8 28.65+5.16™ 15.40+0.95™ 0.04+0.01"" 0.02+0.00”
(RS 8 24.60+4.05"2 11.11+1.19744 0.04+0.00" 0.02::0.00"

HMESHEE 8 24.93+1.09™ 12.43+1.22744 0.04+0.00™ 0.02+0.00”

FAEFHEL 8 24.0142.96"2 13.62+1.03"4¢ 0.04+0.00" 0.02+0.00”"

FOMEMAEL 8 25.51+1.98™ 13.92+1.62"¢ 0.04+0.00" 0.02+:0.00"
FMEFGLA 8 18002710 6 150 g"AAe oo 0.03£0.00° 27227 0,01:£0,007 4 ¢ O

2.6 3t A i A A B9 %o

HH# 7 AN, B 5IEE ST RRAAEEE, TC, TG
K BT 41.65% 41.60% (p<0.01), FHAfHEH]
RIS, o VIR R e sy, ER T A
SIS R IR RRIEC 7 I A . SRRV TC & &
FEL, B E . RFEA BRI (p<0.05), 4
AIPEAK: 28.33%. 19.51%, HAIEH AL, H
AR R N EE . S TC S&(E

HRF AR I P BB R (p<0.05), 435
Bf&: 27.31%- 33.58%, SmiflEAHANEM Y. T
HEHAAR TG SRMEM, . . KFIREHE
IR R, BRI FEK: 33.61%; 31.68%-
25.07%, i EHRICR R . i S &
M, ZREE (p<0.01). S5HEH TG S&EME
FHEG, TR EEZES (p<0.0D), HAETH
AR S P EART . DA A AT DA I
TC. TG &ML, FEHXNHIA = RETYfER.

HEL, mAEARETT SR S A Y. TS
R 7 ESEEXEEIMAEA R I & 2 AIFT
Table 7 Effect of Suaeda sulsa on blood content in hyperlipidemia rats (mmol/L, x+S)

4i %) n TC TG

iR 8 3.11+0.46 2.1240.25

BAsAEA 20 8 5.33+1.93" 3.63+0.52"

PRI 2 AR 28 8 326402355 2.01£0.45°2
HIMEGHEA 8 3.8240.35%4 2.41£0.167440¢
HINEFHE4 8 4.8740.56"°° 2.48+0.08°4°¢
FMEMF T8 8 429+03174¢ 2.7240.84°°¢

HRER 8 3.5440.13°4° 1,660,514 A#0%x
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% 8 BIEXIEARILIEAR M 2 HF T
Table 8 Effect of Suaeda sulsa on blood content in hyperlipidemia rats (mmol/L, x+S)

485 n HDL-C LDL-C Al
EFAT B 8 1.28+0.12 1.65+0.25 1.44+0.35
B RE AR 21 8 0.70+0.24" 3.31+0.90" 7.3243.32"
RS gt 8 0.95+0.59 2.02+0.3254 1.90+0.28°4
FREZH A 8 1.524041°%°  1.1520212%°  1.78+1.00%%
SV EXEIR 8 0.83+0.32 221403824 3.02+1.35%%
FIREARF A 8 1.01£0.43 249+1.17°%  4.05+1.95°4¢
HME T 8 1.04£0.26" 1494022557 274£131°8

FHZ 8 mIAN, SR g, TR TR 4L
JHT HDL-C SEEm THMH. HeflEdAq
WM ZER (p<0.01), miflEA T E HDL-C &R
BN, FhE 53.95%. SPHMAIE, &L (K&
H & TiBi4H HDL-C & &fdm T IHMAL, hlFt -
37.50%- 5.94%. 8.65%, HEflE&HEA BEEER
(p<0.05), A= HDL-C FIRCRIE T B4
B ZH LA, T HEH AN 4H 1M LDL-C & & fH 3%
KT, RIS 65.26%. 33.23%. 24.77%-
54.98%. SAEHABIAA, LDL-C ¥FEREME
5 (p<0.05), HEFIEHFK LDL-C HI/EH R 5%
BE. HHEMTHEER, sREHAEREEER.

BFKRELIEEL AL & B S BBk FEREAL OC R EE V),
B ME BRI E R bR, SFACRUL, 1R ARIBhk
AR EUNT 4. R AL KT 4, MR CSERAE
BKREAL, FE ol LR 1)) LR sty » ZEAR SRR,
FHZ 8 mI %, BARAIRR AT KT 4, RIAKREH
KRR . MRATTEN, WA, . (KFIE
AN L RES A RO BRI 1 AL 18, UEEH 3
IR PR R BRI 2, AT LR R SR T 2 ik ts
REREAY, I T 90/ £ I B 095 PR DR o

B 3R 5 AT R 2 2R v IR ARDRHR] A IR R R
B, SR HRE, SR AP TC. TG, LDL-C
I IPEAR: 33.58%. 54.27%. 54.98%, HDL-C Ji&
32.69%, EHIG AT WL B2 A TS = B
5 BRI R R R N\ A A R e i 3 e iRy, IR
[l P P 5 AR R, BRI RS BBV 2N B iiE 2
Wi, B, — 0 BEER AU = P S
AT IR L, 57— 0 4 LR A 7 7 DU i 26 (5 HE
hbh o BB 4EnT DA R B8 2 RHER A =4, fHiEE
Z MPRERAR Y A & SR RICR . 3XFE, i
Jikee U7 FH B8 2 14 R T - R RE R DA 7R RELRR 1) 25
Ko WEEAFLERT Ak > W R ERE R sEmaAl
P IR FE B AR . (e b e R Bt AR R . 4]
JFAERE S R ) B (0t DR T 2 e 38 i 2 AE

[ B R e, TRIHOK SRR R PR T e S A E R
o KA FHETERBE s R, R B
3 g VA RfRsiess g S0 nT v M 2 4 T PR I
S JIE ] e K 2 I B T IR A /K2 5%0~10% o
meta /MBI, ez B S G HORHIR S P i B
I B AR PR AR R . shiseeaiis!™, e
IR A4 BB 2R, R
HIAR R AR IE /N LS TC. TG M LDL-C /K°F,
FH& HDL-C /K ARAALERE B2 g A
— 5, HACEHAAERZEREIREY), HETWCA,
KR LDL-C HAE G IR I BE K R I E
MBI LDL-C B, A 2338& S ks FERL 1)
R . i Catherine 55 NI 7R B, BEZRAL G
AIRER TG T BV =R B g, ] Ee
AW TS LDL HEA -4 Gl aicE 458 1 i
Bl AR, A EEANE T LDL M5AL, s/ i
N BERR [ B HER, s E ] R FAAE o

K BRI I FEA T e -5 B AIRATLE IR 24 %
IR EIA R, TEXN TR, R4
B EEATTR, RMESFENSERN
11.65%", gkikbkae NSRE T2 Ok i
TR AN S G EE R TR rh R B A o
DAERE S B B S BN 4.84%. AT I A %
ICPTRE SR A 4EMIAAE A D%, Fsa s A2 Wi i
WM ARACE PN VB AR — 20 R R, BRI
T FIFE R AR AR A Jg 23 )

3 g

ZE BRI, BRI LME m i U K AR E . 4
. FE. WEARBESA N, AmEmEEA
U7 B2 il A B R £ S 3G I, k2> PN A I TR
BT P2H vT B IR E K BRI TC. TG
LDL-C /K°F, &% HDL-C /K, FEIEIEN =G
IRER R o BA R . AT 4 7E IE
KRR m AR R AR, AT AT i e
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