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(FBE) B HRBEEG RS E 28§ £ # £ KB T 1(insulin-like growth factor 1, IGF-1)/4F 5 1 & & 1(speci-
ficity protein 1, Spl) & & RIEF XKW H o ik 36 AEEFHZ RN hEF L MAAMBAHG LA G4 12 X EH
EATEHEEBR 7 ARRAS AR Gm B EEA ¥ AL rr, HALEHRE, RAG ARG LT, R XML
NIEH A AL KB W5 M RARF W 4L 3 AR AR AT, B R R S — AL R, VAL R R R e R A
8B, T 8 Ja  BA4 & idnif £ 5 k4 8R4 24K, XA ELISA RT-PCR # A 4 1] IGF-1.Spl #5475, &8 (1) F# 8 /&
Ja, 5 EW 4 AU E IGF-1.Spl & & £ (P<0.01); 5AE A 41 th 3¢, I 25 4 5% 41 i 7% IGF-1.Spl & & T [ (P<0.01), (2)5
I 4t B, B B4 E 36 Bk IGF-1 B9 mRNA k35 & 8 % F A (P<0.001), 58 2 40 b4 | % 2 4F & 40 % 30 ik IGF-1 9 mRNA %3 &
T F(P<0.01), (3)5 IE % 4 Wk 4 AL 41 40 40 IGF-1 47 Spl #9 mRNA %3k & 8 % £ 7 (P<0.001,P<0.01); 5 # A 41 t %, % 25 4

% 41 FF 40 4 IGF-1 2 Spl # mRNA %k 3 & T I (P<001), i 18250 & 7T # % 0 IGF-1/Spl & 5 @ , 3t il B B £ 32
P LDL-C #y % BUAfe 3 32 T % % & JIE o
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Effects of herbal cake-separated moxibustion on IGF-1/Spl protein and gene

expression in hyperlipidemia rabbits

LI Qian', OUYANG Lizhi’, LIU Huijjuan', PENG Han', LIU Honghud®, GE Junyun', CHANG Xiaorong', LIU Mailan'*
(1. College of Acu—moxibustion and Massage, Hunan University of Chinese Medicine, Changsha, Hunan 410208, China;
2. Nursing College, Hunan University of Chinese Medicine, Changsha, Hunan 410208, China)

(Abstract] Objective To investigate the effects of herbal cake—separated moxibustion on the expressions of insulin—like
growth factor 1 (IGF)/specificity protein 1 (Spl) protein and gene expression in rabbits with hyperlipidemia. Methods A total of
36 male New Zealand rabbits were randomly divided into normal group, model group and herbal cake-separated moxibustion
group, with 12 rabbits in each. The hyperlipidemia models were prepared in each modeling group by feeding with high
cholesterol formula for 8 weeks. The normal group was fed with common food; the model group was bundled; and the herbal

cake—separated moxibustion group was treated with herbal cake—separated moxibustion with the applied acupoints divided into the
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abdominal and dorsal groups. "Juque" (CV14), bilateral "Tianshu" (S25) and “Fenglong” (S40) were chosen for the abdominal groups,
and bilateral "Xinshu" (BL15), “Ganshu” (BL18) and “Pishu” (BL20) for the back group. Moxibustions were applied only to one
group of acupoints per day, and the two groups of acupoints were alternately applied for 8 weeks. After 8 weeks of
intervention, serum, aortic tissue and liver tissue samples were taken from each group, and the IGF-1/Spl indicators were
detected by ELISA, RT-PCR techniques. Results (1) After 8 weeks of intervention, compared with the normal group, the levels
of serum IGF-1/Spl increased in the model group (P<0.01); compared with the model group, the serum IGF-1/Spl content in the
herbal cake—separated moxibustion group decreased (P<0.01). (2) Compared with the normal group, the mRNA expression of IGF-1
in the aorta of the model group was significantly reduced (P<0.001). Compared with the model group, the mRNA expression of
IGF-1 in the aorta of the herbal cake-separated moxibustion group decreased (P<0.01). (3) Compared with the normal group,
the mRNA expression of IGF-1/Spl in liver tissues of the model group increased significantly (P<0.001, P<0.01); compared
with the model group, the mRNA expression levels of IGF-1/Spl in liver tissues of herbal cake-—separated moxibustion group
decreased (P<0.01). Conclusion Herbal cake—separated moxibustion may affect IGF-1/Spl signaling pathway, and regulate the
intake and transport of low density lipoprotein cholesterol through cholesterol reverse transport, thus alleviating hyperlipidemia.
(Keywords) hyperlipidemia; herbal cake—separated moxibustion; insulin-like growth factor 1; specificity protein 1; cholesterol

reversal; low density lipoprotein cholesterol; IGF-1/Sp1 signaling pathway; blood lipid
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1 7 A AR A B [ 8 G, 1 T E 5 . SCXK
(1#1)2020-0005 ], 5. 58 f P8 % T i) e v s 2 R 2 52
5 sh Al IOKARBR e i, 1RSI BT L I s

TR B — Bl AE | S B0 kS R B AL S50 100 AR
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5 38 2 IGF-1/Sp1 il B, 75 RCT A1 HLP %2

KOG R A B a1 50%~70% , i FE 20~
25 C,

1.2 FEAURE 50

121 FEA AUmEBEH O (S,
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TOYOBO) ; IGF-1 ELISA i # & (iS5 .JL17113,
LA YR A BR A R ) 5Spl ELISA 7 &
(45 :SY-00967 , b1 B AE PR AT BR A A ) o
1.3 HLP SR £ 517

SR AP v I s B R CB O S vE T A
HLP A5E80 v JIE [ it A 2 i AR £ ARl RHIBE 5 84% ik
RHARDRH (SRS G )  10% 8 85K 5% 5T 1% A &
P, AR ) A HSCI S B GE R R  AROKORBR e
MEFR 120~150 o/ H %22 8 J& (56 d).
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£ 4L AR KT, % Eb T AR 5 1AL 8 T JiS 4 1] il AR
IRV Je £ A T A5 8 R i g AR Ak

BRPFAE SEPE 2SI B3 I3 TC S 12 mmol/L,
MR A LT TC (B TR (B0E % 2H TCAE )3
LA I TG A1 LDL-C & B 5 15 % 4 A% T+
(P<0.05) , J )& HLP #E81 gli5r
1.4 Tk

JIT A S ATl MR SR 1 R o W IE R AL
BRI PR 0S4l B4 12 H ., BRIE # 4 3t
Bl i A A1, Ay 2 2 g R MR v I TR v B DR
Frsk 8 A, il £ HLP Ak md | 5o e | 4% 41 35 e
R, K LA 7:00, IEH 41 FB R T DL
AR RAE PR A DE R A AE IR G 2 TRE )5 T
ARG 26 F R B0, T 100 30 min, 440 T 154k 8 J4
KB kR R B 120~150 of K 43 BI7E i R AT
GERPEMESR 1 J5) iR 8 5 & B b 3l ik
Relfit, 11 8 JEG IR ESPKCR 1ML, 4 CHiE 2 h 5L
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I A 7K

B 24 0F T B AR B LB S, S A i o S
DL B AL T T B, BN GE A, Jnd 0 2R A 1
TR IR LK 78 0 3 A 4 25 9 15
R e 4 o AR B SRR SRR R T2 E BT AR
BT R 4 M BT WA B IS P S A W2 7
PSR TR 1A, E R 8 il Rk 6 d KB

1 d, WERIALATHIETT 2 4 & 4L ECF R AU
R CFERET T L OB g A AT AT B
T ES AN A0 3 G 1 (L 305 Fe 2 ) S 4
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& A FES 4T 1 AT HUR R oK s 7 R U R
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JRR T S 56 e, R 2 Sl kIR 5 mL, 3000 v/min 2500
15 min, B E3 . BYBCE S k— B, B 3 mmx3 mmx
5 mm AP BV HE TR B SR ILA PBS e i s
MAGFE . FIRFRAY T80 CUKHRAA TR,
1.5.2  IffERI 4 A 3 A 4L Rayto—Chem-
ray 120 52 56 4 113 H TC TG F1 LDL-C (% & &
1.5.3  ELISA ZAI0E T IGF-1 Spl B& & (1)K
L RE S BT K R RRRL I e R I R PR
2. (2)% IGF-1 Spl #xifEd T 10 000 t/min T Z5.L»
1 min, 85 MUABRE S, 1 L B B T AR e
SAF S HE 10 min, R BUEUEOR B TS 5V
TRAIG  BE A [ e B ARt o R J5 AR 7 22 0F
11 2 % LO A6 B, T ) Hh A TR B A bR v . (3) IR
RTR) A BB U i 50 L I ABRHEAL , 55 I A Al L
50 wL REIURE S . FHEAISE S CE T 37 CHMRT
BE 90 min, AT, FAALTINA 100 pL A9
FALBUR TAEW RS, B A B B 5 & F37 C
PR PR E 60 ming JERFLIAR, TA4LIN 350 wL
VRV, R 1~2 min, 4 B AR A (I, R
Vet AR 5 Uk, BEFLIN 100 pl BESE A9 TAEW,
AR B RS E T 37 CHAE S E 30 min,
FEW R TR 5 U, BEFLIIR W va i = Y AR R
90 L, HEHEE S ET 37 CHAH P ESE 15 min,
BALM 50 WL Z 1R, Zb 0, (4)7F 450 nm P
TN AL OB (OD ) o 7EMZE IR WS 15 min
DA EA T I 2 5 S AR JIT A5 o i 28 3153 A4 4
EAEIEE g

1.5.4 RT-PCR 35 3 3h Bk IGF-1 ) mRNA % ik
EHHFHLUIGE-1 Spl ) mRNA ik (1)B-actin,
IGF-1 F1SP1 4t 3 X%} RT-PCR 5# 8% (L% 1),
(2)RNA $2 1. 43 9 B F= s ik JHFBERE &0 100 mg
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TS s B Trizol 1 mL %I 24 5 min, £ 4 °C |
12 000 r/min F&.L> 10 min; B, 4 1 mL 2@
W IMASEN 0.2 mL,E % 15 s, WM E 3 min,
T4 °C.12 000 r/min T &0 10 min, FEA 532G,
WOk 1 )28 i s K AR A RR s i 5 7Kk RE AR R — 2 1Y
CBE RASIFERS AL, L 12 000 r/min #5045 s;
T2 2 1 500 L #2112 000 vmin #0045 s, il
500 wL EPERPEPIR,12 000 r/min B> 45 s; ]
100 wL 7K BEBE RNA , 33 WG b A0 2 RNA ¥ B2
(3)RNA 555 B FEA I T g FEAT 10055 5% BT
il 1 4 SR R L (4)RT-PCR ML A5 72 3 97 48
T REBERE i P UK AL < 430 TR AR A R L 1S pL
P 1%35 N5 W5 68 6 Fi KRS I Fi vk 100 min, i P 5
JBE AR A AR <

#Fz 1 B-actin, IGF-1 1 Spl 5| ¥WEEF

N 24 B ST (5-37) 1 /bp
B-actin 1E17] : CTGGCTCCTAGCACCATGAA 180
B-actin S 1) : AAAACGCAGCTCAGTAACAGTC
IGF-1 1E17 : GCTGGTGGACGCTCTTCA 189
IGF-1 J2 11 : GAACGAGCTGACTTTGTAGG

Spl 1E 1) ; TACCACCCTTACACCCAT 130
Spl Sz 1) : GATCCCTGAAGTACCCAAT

1.6 Siit= ik

S Bl 7 SPSS 25.0 th b1 Ge it M, RT—
PCR #5801 7 5 M 2 41 One—way ANOVA 3, 4
THEERR T L IS A i, 241 Rk PR aE 2
BRI —K AN A Kruskal Wallis i3, DL “M
(IQR)"F/R , M4l 25 54 G it 2% & Ui AT £ &
FLAE, DA “xes "R, LA P<0.05 M EFA G2 FE L,

2 R

2.1 HHSEARIMTE T TC TG LDL-C (& i i

AR, 45 AL %S o TC TG \LDL-C % & /K -F
2 F YRR L (P>0.05) , A 1] bk i) #5
TUZH 550 25 0F SR 41 TC B3 T 1E % 41 (P<0.05)
TUIER R, RS, IERWANEEET 1 H &
P R T R AT 1 H TR B A A
TSHET- 1 5 R e i it I e s T 1 B 2
T F 201 DA 48 247 [ B0 R BB TS 2

WAL BORY L B2 F R 41 5 I AL E o

& TC TG .LDL-C & & Jt 5 (P<0.05) ; b 25 1f %
Y1 SRR LB 4 25 S5 R G 3 A E L(P>0.05) .
TG, BRI B 250 & 415 1E A R I v R
TC.TG .LDL-C 7 & Jt i (P<0.05) ; 58 AL %
B 25 Df 22 21 1 iE v TC TG LDL-C & f#ER#{IK (P<0.05) o
W 2,

*2 BAETLTWRERG . GERE.FHE TC.TG,
LDL-C & & I [M(IQR) , mmol/L]

Eisgan WFE IER A (n=11) BIRIAL(n=10) B&ZPER (n=9)

TC AT
iy 4
T HifE
TG #EHHET  0.652(0.351)

1.204(1.403) 1.595(0.773) 1.489(0.919)

1.951(0.846)  21.46(3.329)* 20.942(11.835)*

2.079(1.151)  17.66(3.545)*  9.860(1.781)**

0.834(0.628) 0.727(0.415)

RS 0.392(0.481)  2.175(2.068)*  1.271(1.614)%
FHi)5  0413(0.132)  2.438(1.197)*  0.833(0.203)*>
LDL-C TE#ERT  0.457(0.869)  0.779(0.456)  0.755(0.565)

G

T B

0.794(0.649) 15.594(1.806)* 14.507(9.014)*

0.798(0.372)  10.75(2.723)*  5.251(1.865)*"

S IE R 4 AL, #P<0.05 ; 5 4 He#e , 2P<0.05 .,

2.2 B IGF-1 Spl & &= L
THUG , 5 1EH 4 BRI T IGF-1

Spl & & EJH(P<0.01); SR L AL, B 245 U e 41

& H IGF-1 Spl & R (P<0.01), WL 3,

®k3 BEALRHRMFEF IGF-1.Spl EEHSELER (vs)

gl n IGF-1/(pg/mL) Spl/(pg/mL)
EH 4 11 91.86+37.24 2.91£0.75
R 21 10 212.40+61.56%* 5.73£2.25%%
b 245 1 % 4 9 127.66+18.42% 3.72+0.71%

TE 5 IE 5 4 L H, #4P<0.01 ; S8 20 L8, #P<0.01

2.3 AL %R F E K IGF-1 ) mRNA ik &
R

SIER A IR A E Bk IGF-1 1) mRNAZ
KR _ETH(P<0.001) ; SRR 2 P, B 24 0 e 41
IGF-1 ) mRNA ik N (P<0.01), L 4,

F4 BHEFLWHRFBNAK IGF-1 B mRNA RiIXZ LB (vts)

SreH n IGF-1/(pg/mL)
EH A 11 1.00+0.06
(k| 10 2.69+0.15%%

W 25 1) 9 41 9 2.07+0.27%

T 5 IE A B, 20 P<0.001 5 5 4 He g, #P<0.01
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24 HAHLKARIFHAL IGF-1.Spl Y mRNA %Kik
AR

5IEH A A R JF4H 2T 1IGF-1 Spl HmR-
NA Fik 3 LT (P<0.001 P<0.01) ; S RI4 [
M0 R 4 IGF-1 .Spl ) mRNA FikE 30 g
TRE(P<0.01), TEILE S,

x5 HHFTWHRAFAL IGF-1.Spl B mRNA

RiEZLE (vs)
Pl n IGF-1/(pg/mL) Spl/(jpg/mL)
I 4l 11 1.00£0.14 1.00£0.34
B 2 10 3.34+0.19% % 2.16+0.26%*
' 25 1f % 4 9 2.13+0.18* 1.05+0.18"

e HIE R A R, #%P<0.01, *##P<0.001 ; S5 A4 L4, *P<0.01
3 itig

HLP 2 th Tk P9 i 52 48 38 25 L 5 BOIR o K 7
SR AR . IR Y R B A2 IR R
J7 SRR KB IR YT R AR T O 2 B0 R IR T I
i 5 B BE AR T, AR BF 5 7 R IR AKX 1T 3 HLP
YR TR R D) I, K TR 4 0 B 24 0 e AL T 46y
Tl A IR 5 O Ky 3 R A X6 HILP A2 78 47 ) 5
Wi, SR ES 5 BRI A S A L AR A
5W250f &4 TC LDL-C K34 T, Bk 2R
TCGe i 3 S AR AT 4k 2 5 i kR AR 3 O 200 1 i
SEE RS A — 2 AT L B2 AR BB 8 X
PLRIAE T L Th 25 25 B AN SE R IR IME 2S5
S TR I PRI 5 5 5 At IF 9 224 1 R, s B
AT AT AT AR BR | RAR | B A A 8 B A /X
AU R O Z S B S R, O AT,
9o 3E G I, R AT AT RTR A 4 73R
HPHIERC I, B AR B i B . Bake JUIEAT
T B 955 128 RS | i 3R A AR R 2 A, R
BIYIOC T RCT AL BF 52 R BT, B8 2 Df % n] 38 5 1
T HF o 481k g A 14 5 W) B0 Y 3% K (peroxisome
proliferator—activated receptors, PPAR)y ()35 ¥
S5 R Z AR B 2% 1 B (scavenger receptor class B
member 1, SR-B1)Z&ik!"; nf 41 il i 7 [7] Y 5% %
b1 A/RhoA HH ¢ B2 i€ ¥ i 1 (ras homolog family mem-
ber A/Rho associated coiled —coil containing protein
kinase 1, RhoA/ROCK1)mRNA 23k , i & FFIE X 52
& (liver X recepter, LXR)mRNA 2 k!, 1] i 3% 5

JFWE RCT #% 32 R LXRa 119 2% 3504 AT 42 i#f RCT,
PE T LR & FEBT B0 KR A BB AL 4 1

A% S 7 o i e AL AR SR 8 R, S E
HULH, SR 5 B 2 DE AL Y TC TG \LDL-C %
Y THE I H TC H s TIE# 41 TC {8 3 5 UL |,
I35 TG # LDL-C & & 5 I AR5, W] HLP
RS R . PR DE R T 8 JA )5, SR 4 1L
i, W25 E 2 4 TC TG \LDL % &3 F B, Hs TG
G MR EFEACE, SRR -8, 5E T
B 245 0 2 (4 B M7 5580 AR B 9 K B, B 24 e 4 A5 %
RUZH A, T T HLP Al il IGF-1.Spl & 1
i, N T 8k IGF-1 i mRNA FIFFHLUGEF-1 |
Spl i) mRNA #ik#t,

IGF-1 2544 55 & AR, & 1 70 22 LR
AL 2 IR, 2 SRR E B IR BT, W]
DATEAE WO N 1 0 JIEJFF JOE 25 £ 20 4028 B op A
B4 IGF-1 E iRy SRS A R I R T IGF-1 32k
T KA ) 27 5O A1 8 JFF IO B L PR %o & 1 e 4 ik
T2 ROV 4 W (0 BRI, (12 2 AR 3 5109, 1GF—1 & B 1k
LDL-C 7KV Thi i) — MR R R —E 7 IGF-1
AR LAY I3 LDL-C ¥ EEC, IGF-1 Hitfa )/
BL 2% B 1 M 0 A0 4 DG ik B AN 2 5 0 M vl O i
A B PR 26 1K S TN TGF—1 YA (14 412 3 Jik o9 e
ARAE FH 88 38 LDL f4 48 ORI [ B pig £, 4 B 5T
K, TC LDL-C HDL-C 1 TG Fti#F 1GF-1 iz s /K
B b G e B R R S CRe S R R IGE-1Y)
mRNA %3k, N/ 5 RCTY, RCT it LDL-C #f
FLAE T 1 IR [ B 2 30 A0 JE 40 240 B 8 i HDL-C
W FE A A 00 IE [ s DA A S 4 2 A i 5 G2 Tl
HEAT I B Y ok RO, AR %% BE R 2R 1 524K (low density
lipoprotein receptor, LDL-R) %15 RCT 4% HDL-C
1 LDL~C 43 51 B ML rh B H>), A58 R 30, S A
RUZH LA MR 2 DR 20 R 1 HLP S 75 TPIGF-1 1Y
T, T T ES K FHZUGF-1 fmRNA Kk &
WAC A 0 B 24 1 A ad 2k R O I P IGK-1 M L, R
JHLZU IGF-1 ) mRNA #ik i, #5546 LDL-CHY
B2 RCT 82, AHEIMAEIA 5 1ER], FRIEDRICH
SRR IV TG — 12 22 M i 1 Je 1) JAU s ot )
., WAL RN IGF-1 FLCs L& N 2 )
FAAE U BISCER B AUIRAKOF IGF-1 24 a] F50.Co 1l 795
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FRAET-HP . AR CTICE-1 5 A AR5
I RAFA P WG G, BRI U C R BR 7,
IGF—1 7K -3 1% 54 55 ¥ Al J00 0o 1 45 95 5 SE 1
RN B 24 1 Sl 1 IGF—1 7K1 T i 28 A4 T A
e DX TR KT, AT 2 380 3 4 ot J A3 A 7 7

Spl J&F Sp HHZK % (Sp1~Sp9), fit i i 45 & 1X
S BE PR 5 X GC/GT X LA K o i 2 Ak b 3
b LAY | SR AR Z R B IR B, & FE X S e
53 A AR SR /400 0V FH R 8 4 4 5 2 1T R VR
Spl %% 5% R 76 5 5 7 R 45 BUAH DG 1 B R 4% st rh &
PR HE B R I 3 3 PR X 24 45 I D 4 2L B AR
B HA EEE X LDL-C K- TH i 24 iF Spl
WERR TSR i RCT & F2 v ) SC B8R 11 SR-B1 7E JiF
JIE #4235, DA T It 2 H HDL—C 458 HiG2E AT
MY RCT 2N, WA, Spl Al SR-B1 P [al 34 i
LDL-R J&gh+, B4R s LDL-R, BRI LD L-C
KSR, B R SE W IR 25 42 W] Ll 1 5 5 SR-
B1 %k, #F RCT J8 75 ML AR, A58 v, SR 2
Feds, BR2h E 2 41 R 8 T HLP A i+ Spl 19 & &,
T T HFALZ Spl i mRNA AR e I bs 25
ZAEMS T M HLP BEAY 4 Spl & 5 %3k, B ) Bs
SR-BI, A # HF 41 o LDL-R , &I i % LDL-C /K
- A2 RCT, & & GC Y X3 Py Y Spl 43 s 7T fiE 2
IGF-1 ZR(E 56 S HEARS, RS R T Spl 5
IGF-1 R 3h F I 45 512, Spl 25 &G T & i
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