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0. 05) , JH Ik 40 A ek ke 1 8 3k 4% 0 0 96 ok AR 0820 o 5 v B 4R L, R R R 0 4 K BRI 3K i PONT, SAA & B W [FR AR (P <
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[ Abstract ] Objective: To observe the changes of dysfunctional high density lipoprotein cholesterol
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(dyHDL) and the intervention effect of Xiangsha Liu Junzitang in rats with spleen deficiency and hyperlipidemia,
and reveal the effect and mechanism of Xiangsha Liu Junzitang on dyHDL in rats with spleen-deficiency
hyperlipidemia. Method: Seventy-five SPF SD rats were randomly divided into normal group, high fat group,
spleen deficiency and high fat group, Xiangsha Liu Junzitang low and high dose groups (5.67, 11.34 g+ kg™ ").
In the spleen deficiency and high fat group, as well as Xiangsha Liu Junzitang low and high dose groups, composite
method of improper diet and exhaustive swimming was used for 15 days for modeling. After modeling for 15 days,
normal group was fed with basic diet, while the high-fat group, spleen-deficiency and high-fat group, the Xiangsha
Liu Junzitang low and high dose groups were fed with high-fat diet. After 12 weeks, the Xiangsha Liu Junzitang low
dose and high dose groups received corresponding dosage of drugs, while normal group, high fat group and spleen
deficiency high fat group received corresponding volume of normal saline. After 4 weeks, the contents of total
cholesterol (TC) , triglyceride (TG), low density lipoprotein cholesterol cholesterol ( LDL-C), and high density
lipoprotein cholesterol (HDL-C) were detected by automatic biochemistry analyzer, while D-xylose excretion rate
was measured by phloroglucinol method. The morphological changes of liver cells were observed by hematoxylin
eosin ( HE ) staining. The level of PONI, apoAl and SAA in plasma were detected by enzyme-linked
immunosorbent assay ( ELISA). Paraoxonase 1 (PONI1), apolipoprotein Al (apoAl) and serum amyloid protein
A (SAA) gene expression in rats liver were detected by Real-time fluorescence quantitative polymerase chain
reaction ( Real-time PCR). Result; As compared with normal group, the serum TC, TG, and LDL-C levels were
significantly increased in the high-fat group and spleen-deficiency high-fat group (P <0.05), and HDL-C levels
were significantly lower (P <0.05) ; the levels of PON1 and apoAl in plasma were decreased (P <0.05), while
the content of SAA was increased (P <0.05); the expression of SAA gene in liver tissues was increased (P <
0.01), and the expression levels of PONI and apoAl genes in liver tissues were significantly decreased (P <
0.01). In high-fat group and the spleen-deficiency and high-fat group, the hepatocytes were rounded and
scattered, and scattered fat vacuoles were observed. In addition, the urinary D-xylose excretion rate was
significantly decreased in the spleen-deficiency and high-fat group (P < 0.05). After the intervention with
Xiangsha Liu Junzitang, the serum TC, LDL-C levels were significantly decreased (P <0.05) ; HDL-C levels were
significantly increased (P <0.05) ; plasma PON1, apoAl levels were increased (P <0.05) ; the content of SAA
was decreased (P <0.05) ; the expression of SAA gene in liver tissues was decreased (P <0.05) ; the expression
of apoAl gene was increased significantly (P <0.05). Liver cells swelling was significantly alleviated and fat
foaming was reduced. As compared with high-fat group, the plasma PON1 and SAA levels in the spleen-deficiency
high-fat group were significantly lower (P <0.05) ; hepatocyte swelling was obvious and foaming was aggravated.
Conclusion; The lipid disorder in hyperlipidemia rats was aggravated by the spleen deficiency, but was corrected
after intervention with Xiangsha Liu Junzitang. and its mechanism may be related to the regulation of the expression
of dyHDL-related genes and protein.

[ Key words ] Xiangsha Liu Junzitang; spleen deficiency; grease; hyperlipidemia; dysfunctional high
density lipoprotein cholesterol ( dyHDL)
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1.1 3%y SPF 2% SD K 75 B, i & (190 =
20) g, HIL T RKAAWRHE R A R A w $24t, 3
Y& A% k5 SCXK (i) 20150001, 48] 5% T 1L 7°
P& 25 K500 s i bt 5238 B0 67 8 T IE 5 SYXK
(i1)2013-0009, % P JEL & 18 ~22 C, R & 40% ~
70% ,FIEM SR, B R 12 h/12 h BRI, )
YIS A5 G 1L 7 B 2 R S sh e B 5L 23
e, 7 2 95 21006092017056
1.2 2 FWABEFHHAEG6 g, {3 g4t
SR 12 g ARE 12 g, AR 12 g, 1L H 6 g, kK6 g,
KHREO6 gHW, U iR TLrhEZ
KF B BE B, A0 7 A B 24 K2 B s I B rh R 2
S O B AT 2 0T S E AT S 2015 4E AR
(hEZH)MER, 2RI h 5, R AEE, 3
KA 20 min, U8 HE 3 WK, GBI, e AT B E
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RAF o
1.3 X% CHOD-PAP 3 TC,TG, B 1 LDL-C,
HDL-C Iz 3500 & (VU N3 A B AR A R A A
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CHO105161 ) ; SR A M-t 41 (HE ) 3 a3 (32 = KA
WHEARARA A5 CO105) 5 D-AME 8] 4 =l ¥4
A & (R AR Y TREWT 58 BT, ik 5 A035) 5 5K
i 7% Yt 52 B PCR ( Real-time PCR) i &, trizol ( H
A TaKaRa 2 #l, #t 5 4> % & DRRO47A,
DRR820A) ; K L% BB 1 (PON1), # ls & 1 Al
(apoAl) , IfiL 7 J& #3 FE 25 11 A (SAA) il B #9221 ot
W5 (ELISA) 35 & ( LRt AE R R A BR A A,
#4351k ml059548 | ml059547 , ml059546 ) ; PCR
5 ¥ B Premier 5.0 %k {4 & it, PON1 | JiF 5'-
CTCCACTTGTCCATCCTTCAGT-3', F Wi 5'-ACCCG
.24 .

CTTCGATTCCTTTAACT-3", ¥ 4 A Bt K & 4195 bp;
SAA ' 5'-ACCAAGTTACTGGACCCCCT-3", T i}
5'-CTGAAGGCTGTTTGCGAGGA-3"§ 14 B Bt K i Ny
180 bp; apoAl I W7 5'-AGGGTGAAGGATTTCG
CCAC-3", F i 5'-CTGTTCCTGTAGGCGA CCAA-3',
PoHE R B B 162 bps il BE-3-B R 0 S
(GAPDH) I i 5'-AAGGGTGGGGAC AAGACAGT-
3, F i 5'-AAGTTGTCCGGAGGT GCTAA-3', ¥4 H
BCKFE N 158 bp, 519 ¥ 41 ¥ B s 4 T i A2 ) 1
A R H A .
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{0 5 A PR 2 |] ) s MULTISKAN FC AU F§ FR A, ST
16R AY & ¥k i i 25 0 ML (8 B Thermo /& #] ) ;
BioSpec-nano B8 Zh-1] W43 560 11 ( H A B4y
H)); 7500 A Real-time PCR ¥ ( 3 Applied
Biosystems /3 F) ) ; TAB-120FR #4 4> 5 3 4= fk 3 H71 A
(HAZRZ 2 HE]) ;DM IL LED 3% 5 5 2% 5 i 6%,
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A HL,EG 1150H A 41 HE AL, HI1220 AIHL A HL (£ =
Leica 2N H])
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5% HERE, N 83. 3% W ra k) M m A AR Ih S
B 252, 4 2 70 Fe AR Bl 4 2% 1 B A R R Bl
BLHEWAHE PR SRR A NS T ERDANE S
T RIS R 5. 67 ,11.34 gekg ' (LA
i) I W A L NG 4 B R v S 2 45 T A
Mo AR A R K

2.2 A EAA S AR G TC, TG, LDL-C,
HDL-C & & WM AT — 0, KBS B A28k, b
MR 10% K G F B RR B, | FE 3 bk OER i,
3 000 r-min "B .0 30 min B0 E, - 20 C 7
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2.3 ELISA ¥ 1fi 3% #7 PONI1, apoAl,SAA & i

3 000 r-min ' B0 30 min BUIML 3K , % ELISA 5] &
YA 73 ) K6z I 1L B PONT, apoAl, SAA & & . #5A
(7] v 2 8 A 1A it AR I A A Al AL A, B L SO L
R R BN 10 WL FAR T 5 B B 40 L fim A
Pl fL N BE AR SO L £ 2, 0 g b a0 100 Wl J5
37 CIRAE 60 min, PE¥ 5 WF, A B €105 (A-B
1:1)100 pL,#ES6)5 37 C A4 15 min, 4 50 A
50 wL 2 E ¥, 450 nm P& FLIROERE A,

2.4 (R ZEREIGE D-RBEHEME S SCg T A 2
KREHEH 5% D-ABEHW S mL, 28 AEEK,S h )5
W PRI IC s R, BURME 5 pl 5 XZEK 45 L
i T, 4% D-AHE 500 & 0 B 5 48 4, 3 il T o) R
25 A M E A UV AR E R SO INFESS R S
R, ET 100 CHhK P EW 4 min, TR K P %
1,554 nm T4 A IR E O DA HE
il

2.5 JIFEALURBUE S WS KT E T 4%
ZEWEE 24 h DL E, CBER R OK, @3, 4 8]
ALORJER S pm, i T 28K H 2 min J5, HE Q4
et 5 min, 32 T A KK BE S 10 min, # H 2818 K
VEVR 11K ,95% Sk 2 min A PE 2 0, WK

FEWS min FHEPE 2 Wk, PER I E R

2.6 Real-time PCR #5 {l] BT if PONI1, SAA, apoAl
mRNA 7K trizol 2 fif JHFWE2H 2, 48 U R RNA |
B cDNA, B 42 PCR 2R 2 4:95 °C 10 min,
95 °C 15 5,60 C 1 min,40 PMFE#H . A SYBR Green
Mater Mix i 7] # Il mRNA /K, & & 3 W, M
AAC, 2% Real-time PCR 5 S k17 % & 43471 ,AC, {8
3 H B mRNA C, {5 N2 mRNA C, {H 1 2 1H,
AAC, HEHZH AC, 55 HA AC, (218, F¥H
Xt 27

2.7 geitsEdiik R SPSS 16,0 GEit 84 43,
BRI AR Tt 7ok, B8R DL v =5 ROR, 24100
Lo B R B 2R Ty 25 43 B, 4 TR P LG R
Tukey’s K55, P <0. 05 R ZRA G2 E L,

3 &R

3.1 SAKRRIMAE X D-RBEHEM R R 5IEH
R, = B 41 A NE k= B 41 K B v TC, TG,
LDL-C B B T} (P <0.05) ,HDL-C I &A% (P <
0.01) , FLIg i = M 21 K Bl A A% £k i 2 B 2 KT
FRRAL BTG T 2E 2 5, R = AR 4R BUR D-AK
W HEE 32 FEAR (P <0.01) , & R4 K BUR D-K
BEHEM R EOE W A i 22 5 RG22 B L 5 R
[ RN 2 AN = S a7 [ =11 5 £ N W 1
TC,LDL-C B i F&{% (P <0.05) , HDL-C & % F &5
(P<0.01), WLFE1,

x1 BWAEFHXNARME TC,TG,LDL-C,HDL-C 2% D-RHEHM EHFI (x £5,n=8)
Table 1 Effect of Xiangsha Liu Junzitang on TC, TG, LDL-C, HDL-C levels and D-xylose excretion rate in rats(x +s,n =8)

51 e Te TG LDL-C HDL-C DAl
/g kg ™! /mmol - L ™! /mmol -1, ~" /mmol - L, ™! /mmol -1~ /%
EH - 1.38 +0.21 0.48 +0.18 0.53 +0.17 1.15+0. 18 29.32 £2.18
= g - 1.78 +0. 34" 0.72 +0.23" 1.02 0. 35% 0.75 £0.21% 22.44 £4. 66
i 1 e - 1.82 +0.33" 0.75 +0. 16" 1. 14 20.27% 0.72 +0.26% 19.01 6. 63%
BWARE T 5.67 1.41 £0.26% 0.53 +0.15 0.55 0. 14*° 1.13 20.25>% 26.08 +4.57
11.34 1.40 +0. 18> 0.52 0. 11 0.57 +0. 19* 1. 14 +0.23%% 27.02 £7.91°

W HIERAEYP<0.05,2P<0.01; 58 LY P<0.05,Y P<0.01; 5 s 4> P <0.05, P<0.01 (%2 ~3 i),

3.2 XA UK BT 4005 B 522 i IE
WL TE A M A% B O S e 20 MR AR B A, BT S
B 5 5 TEH 2H A, o AR AR N R o i 4T 400 A
RAZIG i 105 2 6 WY S, PR 4 0 25 5, i
TR0 40 ML AZ B 1] B I, L5 s i 2L R, T v
0 2L DR BT R 4 M 0 I s 9 ) A 3 22 O 4 i S
WA A0 N 1 BUR R U 20 i s == 0

3R/ HE 20 P e i 98 A, 4 B HE 31 R 5 O A, B
BIEH . WE1,

3.3 XK EUME PONI,apoAl, SAA & 1Y 5%
55 4 e, B 4 R IE R = AR 2 K BRI R SAA
EE B ETE (P <0.01) ,PONI ,apoAl & i i E R4
flR(P <0.01), H I8 R & I8 2H K B il % PONT, SAA
FHUBM T mAEH (P <0.05); 5 M & & 54

.25 .
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(HE, x200)
Fig.1 Effect of Xiangsha Liu Junzitang on liver pathology in rats

with spleen deficiency and hyperlipidemia ( HE, x200)

R, B b S A ) i 4R B2 SAA %
AR FEAK (P <0.01) ,PONT ,apoAl & 3 T
(P<0.01), W#E2,
3.4 XK EJHFME PONI,SAA, apoAl mRNA /K1
o 5 EH A R, B AR R e A 2 K R
I PON1, apoAl mRNA /K % T (P <0.01),
SAA mRNA 7KF i 2 EJF (P <0.01); 514 & = g
H R, B NH I 5 R = 4K B IE apoAl
mRNA 7K 8% FJF (P <0.01),SAA mRNA /KF
B T RE(P <0.05), W3,
4 itig

(NG - RIKEE) =R, ZHRR
b, HoMg i T 40 ) & I, A T R R
W o7 b BE AR 8 R IRE B9 e BIL R BRE A of

£2 BWAEFHWARIME PONL,apoAl,SAA SEBHFI (x 5,0 =3)
Table 2 Effect of Xiangsha Liu Junzitang on plasma PON1, apoAl, SAA in rats(x +s,n=8)

20 51 Fl /g kg ™! PON1/pg-L~" apoAl/mg-L ™! SAA/mg-L "
EH - 10. 66 0. 21 1.47 +0.18 1.56 +0. 11
=15 - 10.12 +0.25% 1.22 +0.09% 2.01 0. 15%
i K 5 i - 9.66 +0. 10> 1.14 £0.10% 1.83 £0.16>%
FEUARE T 5. 67 10. 16 +0. 34%¢ 1.37 £0.07% 1. 60 £0.08*%
11.34 10. 45 +0. 1339 1.41 £0.09%% 1.59 £0. 08*%

#3 FEWABFHXEFAE PON1,SAA,apoAl mRNA X RIEEHFI (v £5,n=8)
Table 3 Effect of Xiangsha Liu Junzitang on relative expression of PON1, apoAl, SAA mRNA in liver of rats(x +s,n=8)

21 51 Fl /g kg ™! PON1 apoAl SAA
IEH# - 1 1 1
i g - 0.78 £0.09% 0. 62 £0.08% 1.47 £0.13%
i K 5 i - 0.73 £0. 14% 0.54 +0.12% 1.53 £0.29%
FEUAETY 5.67 0.81 £0. 14" 0.81 £0. 094 1.19 £0.24°
11.34 0.88 +0.08 0.82 +0.09%* 1.15 £0. 34

VA TG AR B IR 2 A IE  H 00 R B A
SRy, AT SR FUNE S DY % o T B R IR

IR AR R AT AR AR, 2R 4

IR AT AR Rl A B R A LU A e PR

Z i T e R B KR SR | 95 i Ok R AT DL 2
I, B AR R IR R A TR TR B RO Y
N BRI IR T AR, B S K B
WAL R o MR s Kk AR ML
VA AT O T A U TG DA D 55 3%
Fr 3 Bk ST WAL A T 2 s A 1 Bz B L R K Y
BRI TR U R IR RE R R IR g R
B, IR Ad5E S R AR 1R OGS DA I 1 K
= i MUAE AR AL A F 5 i A e il R . HROONE T
VAV i 07, AR T8 R Z 85, Xt I
IRESR B A B 9 21 IE AR R, 7 i BE Rl b 38 0 R B
- 26 -

g A= AL TG U

HDL J& it 3 o — ol 25 18 20 B B0k K /s K2 2 fig
WR— IS (A, BBt HDL 25 RCT, Hi A 1L,
BU A RE , P92 4046 52 R B o R I B 5 R 0
YHLRSZ FIFREE 5 9% IR O 45 [N 3 St
¥ 51 % HDL & ohfig' ™ . #F9¢ & B, dyHDL W] BH %
apoAl {23 ATP 454 &35k AL(ABCAL) i/ &
() RCT s 2 . RCT # [ B 32 AR ik 12 2
T DL A A R 2 T T HE AT AR A
P, 24 F Sk PR 2 B0 e IR R R AR KT
REALG, 17T AL AR Py R st P v, 0 T o TR AT AR g Joi



525 BT )
2019 44 A

[l S5 56 77 7

Chinese Journal of Experimental Traditional Medical Formulae

-
FEE

Vol. 25 ,No.7
Apr. ,2019

R 2 AL, E & B0 & & IR I AE i & AR R R
apoAl {28 RCT Zhfig iy 3= A , H 3 3k 7K 5wl ] 42 )2
e RCT /K7, h4h, apoAl i & HDL i % 4k i ¥
() F T4, AT 5 HDL 2 [ Hi A AL i PONT 25
&1 BB kA E R AR B /E . PONL &
JEEIE A5 B0, A7 7E T 150 2% B IR AR 1 b i) — Fh b AL fk
YT A Y R YRy HDL 454 52 5 vk K D RE
TELEM LA, R ), HDL XJ{2 #F PON1 [ 45 i &
AL PONT ThRE r 75 M B K A B A & 2 1 & X,
H UL UL, PONL 5 HDL 5 % V) A9 A= B EK R . sh ¥
RAE LTI 75, SAA M Ry 58 i fi Wb iy 2
— TE I3 A AR apoAl 5 HDL-C 454, 4k ifif 5
W HDL-C 2 i, e 4h, SAA 3 n] 3 id & #: HDL
1 apoAT 14l B B i AR [T G L 4% B Wl TR 1 4k
T 400 4 UL 3] 52 536 17 5 0 AT, 5 A SAA T
fie e HDL RIhmem F 2 R Z —,

ARSI 25 R B oR 5 IE R A R, I 4L A
750 1 2 K LI S S O 40 R 3 o A ™ o, L
EEARA KRR R m I ™, b, g &
B K BUR D-ABEHEM R U] A% T 15 4, D- K8
I 5 R A R R IE ) A AR 2 — " R A
iR 1 I I RE A RS 7R 75 B AR T, ELISA 45 R i
7,5 IE AL H A, v B 4 RN R R 4R R Ot
apoAl,PON1 ik 7K I 3 FE A, SAA 3Rk i & Jt
L FL i E e 4 % apoAl,SAA & &0 BE T
B2, U8 W 9 i 4% 2 X v A i i K B HDIL Ty R AH 56
1) RCT 3 B A — & W9 30 i /5 J, i %t HDL T fig A5
KPrf bt B — M A/EH . Real-time PCR
SESR T, 5 OE W A R, mORE AR s s 4l
apoAl ,PON1 mRNA 3 k7K B 35 F5 MK, SAA £ ik
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