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ABSTRACT: AIM  To observe the effects of Liuwei Dihuang Formula ( Rehmanniae Radix praeparata, Di-
oscoreae Rhizoma, Alismatis Rhizoma, etc. ) and its compatibility on female rats with ovariectomy-induced athero-
sclerosis. METHODS The small amount of fat beneath the ovary was removed in the sham group, the other fe-
male rats were ovariectomized and fed with a high-fat diet and VD; to induce rats with atherosclerosis. After 30
days, rats of total cholesterol level more than 5 mmol/L. were randomly divided into six groups: model, estradiol
benzoate, Liuwei Dihuang Formula, Foxglove + Alisma, Dogwood + Dan, Yam + Poria group, administered orally.
TXB,, CRP, TNF-«a

and IL-6 in blood were detected by radioimmunoassay. Immunohistochemical and Western blot analyses were used

Oil red staining was used to detect the degree of vascular lesion. The levels of 6-keto-PGF,_,
to detect the expression of GPR30 in aorta. RESULTS Liuwei Dihuang Formula and its compatibility reduced
vascular disease, improved the balance of 6-keto-PGF, and TXB,, reduced the expression of inflammatory factors
in the blood, and increased aortic expression of estrogen receptor GPR30 in model rats. CONCLUSION  Liuwei
Dihuang Formula has therapeutic effects on menopause atherosclerosis.

KEY WORDS: Liuwei Dihuang Formula; menopause atherosclerosis; endothelial function; inflammatory factor;

estrogen receptor
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KELL10% /KG5EmE (Rl 300 mg/kg) TS
BRI, BT AL YIRS BE 8 7 B Ae i,
RIZHUIBRAUMBR 8 . RJ5 3 d & H — K ILRESE
TR 20 TN, B4 RIFIRIELES d PIEE R AW
LG R, Bl TG AR AL TE BH 2 5 B S AV IC
FEAY 20 W B B kL, A R RE R 3% JIH [
0.5% AH 2 AM. 0.2% P Kk B 4 W5 e . 5% 1 B
10% J#% . 81. 3% H-i fpkk L glhn Timi gk, [R5
JEINEELEA R Dy (315 J7 WU/kg) 13k, %EZE30d
J&, B I S B R (TC), P TC {H S ~
10 mmol/ LAY Fil P KB43R .

2.2 WAL HFE B TCIES ~10 mmol/L )k
BN MR . R R ME B (1.8 x 107° g/kg)

H, N T (6.75 g/kg) 4. M/
(2.97 ¢/kg) . W&/ FHE (1.89 g/kg) 4.
Wh/ % (1.89 grke) 4H, BHIEAREEE AR
TR ERE B 4525, BH 1R KH R REdH
WIS 83 H—R; T AR R 20 K B
BTERTN0.5% B4R, HH—IK,
HEELLG) 11 A

2.3 EFpkmEALEERN (1) ¥ FEIKAER
HlLrY 60% S EE IR 10 ming (2) JHZL 0 T
EWSE 3 hy (3) 60% SRR 6 ~7 K, &
SRR B R LTt (4) ZRIRKIZUERR AR,
AL/ N DK Sy, TR, R IR 1 bR IEAT
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Tab.1 Oil red O staining standard score sheets
PSSR EE V57 53
B DG, JoaT e 0% 0
A W R AT e B, AUV T 3 mm? 1% 1
BEHL UK T 3 mm® PR LT YL BE bR 2% 2
BEPLEL A B, KB BESR ALK T 3 mm® 3% 3
BEHIL-F- 78 35 2 Bl ik N gt 4 9% 4
PRI A R T e LR 0.5

2.4 R iEA M 6-keto-PGF, . TXB, F= £ M H F
KPS RRAEE 12 h 5, I 10% 7K & &%
(300 mg/kg) I JE T S R, S5 PKIM 1.5 mlL
A A 100 L 5 % -EDTA-Na, HiBEE PR,
Pi4 °C . 3 500 r/min B .0 10 min, 43 % I 3,
-20 CLR7F, [RIFFERM, 3 000 r/min #5.00 10 min,
SYESINTE , AS PR AR AL st AR W HOR IS B
S0 4> B ke M 6-keto-PGF, . TXB,. CRP. TNF-a
L6 7K

2.5 Western blot ;& # | #i% 2 < 4k GPR30 %1%

FHPKIRIE G, SDS-RAMmEEHER K, H
VKBTS REARBEA TG AL PR ], ML vk, w4 fiete
JE80 V, ZEfii 120 V, HAJKJE K PAGE BE Y
BB R B IRA 4 R I b, WO 5 8 B e
3% A-iM g F A (BSA) BHWTZE vhifih, 4 C&f
M. F TBS BEUkS , KEAEHE 0.1 mL/em® LA
—0 (Ui 1 500 Fike) 228, 4 Cidk, TBS
YRS, IMAZHT (12500 k) , =N HE IR Ak
1 h, EVEEMARARS min, B5, FIHEERK
A 2h 0¥t % 8 Chemimage 5500, LA B-Actin A
WNZ T3 o

2.6 Sk afuibmsgig F 2k GPR30 Rk kg
VIR W RS, Cmkik, SRl 20 min

J&i, A 3% it S A A P BELIT N R R S SR . O
WA ME B PR, A GPR30 —#T, 4 Cid
o PBS PSS, WA ZH037 CHEE 30 min, PBS
S0k, LA DAB W8 10 min, JRARREY, R
B R, A, HI Image Pro Plus 5.0.2 E{R 347
BRI 7 45 4 PHE 20 B - 2 5% BEE (10D) .
2.7 witFFiE SULREIRU x £ TR, L
SPSS 12. 0 Geit# ki AT4eit /34, Z 41 Ww Lt
BRI q K

3 &R

3.1 sovRM oy BB AR AL A KR £ B bkt 3k T
R FrR WAL O Yt n] WAL R A 3= o) koE A B
WAL gesEs, HESR 0, mEY 5Kk, HLIRHE
MRy, SBFARAALKA B ENES
(P<0.01), SAHMHEDNKGHTIAAHLL, HRAS
WA ARFERRE W, MAEESGE, P kg
B, HIRBCERERNLY, SEAHM LA B
PR (P <0.01), HARBKE R EFKTE, 5
BFEREBA BEEZER (P<0.01); NERi
w5 AU S oW AR B4 I B AR TS il R A
(P<0.05); &SR LRI R FEHEER (P>
0.05), WK1,
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fﬁ% A ltﬁ_ AR B/ LR/ LZ/
BT FEEAE FIRA RE4A

T HEFARILE, P <0.05,"P <0.01; SHUMLLHEE, * P <0.05, P <0.01; SXbkii#e)r4itbdz, P <0.05
B 1 ARt ES REAXERARENRBIERFE A ZE (X +s, n=10)

Fig. 1 Effects of Liuwei Dihuang Formula and its compatibility on artery plaque formation in model rats (x +s, n =10)

ARt 5/ 53

3.2 AR AT ABRABMBRE R KL F TXB, o (P <0.05, P<0.01); 25452541t REA [F) T il
6-keto-PGF| T Z A8 Hrh  SCIRAUREW], B IR TXB, /KF, SEUA LEERAM SN, 25
HARFM I T 6-keto-PGF, KB 5 R RE, TXB, fil IR REM (P<0.05, P<0.01), #4254
TXB,/6-keto-PGF, WIHAL B B FH RS, ST R4 WIRFEE TXB,/6-keto-PGF, M LLA, SHIAIY] 1L
BARENZSR (P<0.01), SHZGHMEAFE  AREEZER (P<0.05, P<0.01), NIK#ETS
FEHIF ) 6-keto-PGF, 7KV, SHRIZAARLL, BRI AL T2t/ 2805 | L2580/ P i 25 %
BN IR B/ P XA, ERA R EE EREARENE (P<0.05, P<0.01), W2,
R2 AKRMEAREANEEKRIMEF 6-keto-PGF,,, TXB, BN (x £s, n=10)
Tab.2 Effects of Liuwei Dihuang Formula and its compatibility on 6-keto-PGF, and TXB, levels in model rats (x +s, n =

10)

ZH 5] F/ (g-kg™") 6-keto-PGF,_/(pg-mL~") TXB,/( pg-mL~") TXB,/6-keto-PGF |,
BFARA - 86.47 £6.37 " 75.98 £7.11* 0.88 0. 11 **
FETRIZ - 62.84 £7.28 86.81 +7.74 1.40 0. 19
I L 1.8 x10°° 78.30 £7. 56 ** 78.07 +4.89 1.01 £0.14*
ISR 7 2H 6.75 76.57 £9. 84 75.35 +4.00 1.00 £0. 14 *
Pt/ PEIE U 2.97 67.18 £9.294# 81.38 +6.19% 1.23 £0. 14 #24
\LIZE /1 e 20 1.89 69.70 = 10. 65* 79.16 £5.50* 1.16 £0. 18 * #2
125/ 1552 1.89 72.57 £9.09 * *# 77.26 +9.12* 1.08 £0.20 **

T SEFARAILK, P <0.05,%P <0.01; SHAIHLILE, " P<0.05, P <0.01; FXURMBITHLE, 2P <0.05,44P<0.01
3.3 SekibFH A RERARMER K R o iF XA T M (BRILZY/IRZE A TNF-a, 1L-6 b)) A B3
wFe RIS RARY], BARIAREUME T CRP, 22 (P <0.05, P <0.01); 7SBRHLE 7 FEAT
TNF-o, IL-6 ZKFARTF R, SPERMALEA S CRP B B T &0 4, FAR TNF-o 91E
FEMEER (P<0.05, P<0.01), HAZ5HMEEA MU RO T I A/R 2%, 2580 8 &5
FIFEEERY AR CRP, TNF-ar, 116 K-F-, SR (P <0.05, P<0.01), W3,
xR3 AKRMEAREENEEKRMFEHR CRP, TNF-o, IL-6 FI#M (x5, n=10)
Tab.3 Effects of Liuwei Dihuang Formula and its compatibility on CRP, TNF-o and IL-6 levels in model rats (x +s, n =10)

20531 FlH/ (gokg™") CRP/ (mg-L°") TNF-o/ (ng-mL~") 1.6/ (pg-mlL~")
BFARA - 1.40 +£0.23 ™ 1.08 +0.13 * 142.92 £16.45*
TERIZH - 2.57 £0. 20 1.35 £0.25 162.56 + 14. 54
W — e 1.8 x10°° 1.43 £0.32* 1.12 £0.08* 139. 74 +16. 30
AL S N-wa| 6.75 1.44 £0.31* 1.10 £0.19* 140. 48 +12. 50
P/ FEE U 2.97 1.90 +0. 09 *# A4 1.04 £0.27 " 142.30 £11.17
LIZEBE/ ) He 4 1.89 1.88 £0.08 *#44 1.12£0.18* 140. 53 +14. 38 **
e 5% 1.89 1.94 £0.34 *# 00 1.31 £0.24% 152.18 +14. 06

VST ARL L, P <0.01 ; 5HEIRIZH A, * P <0.05, P <0. 01 ; 5B 74 b, 224 P <0.01
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Western blot Z5 5 7~ , HiAIZ] GPR30 [ 315 B i
T, SHBTFERALEAREEZS (P<0.01),
MM T RS BC AR AT DA T GPR30 Bk,
HRAALKARFEEZESR (P <005, P<
0.01) ; {HZKF-H8 R K B EHAKF, SEFR
Mt WA BEN (P<0.05, P<0.01), %

GPR30

PACI i G G W GNP = e

WZRBE/ LZi/
T EBE O FRE REA

=

A

BF  BAA TRith R/
RA A K

T HTFARELE, TP <0.05,"P <0.01
#,7 P <0.05

2 RRMEAREANEREKXRE

h------

SORRA BEN (P <0.05, P<0.01), #ut/&F
ICRIRVRTE SiNeT 3 € a LS SINRCIIE VPR 2N
I/ RSB BEMEZE SR (P <0.05), WK
2. BRI ERIE TAHIEE R, HA LA
Z A REMEZER (P>0.05), WK 3.

GPR30ZE MR R ik &

s SRR AL, * P <0.05, P <0.01; SN TA L, 24 P <0.01, SR/ FIEA

Bk GPR30 EARIEMEM (X £s, n=3)

Fig.2 Effect of Liuwei Dihuang Formula and its compatibility on the expression of estrogen receptor GPR30 in model rats

artery (x s, n=3)

ABRFARH

D.7SWR 3 U7 42

E Rth/FEH FALZRE /PR A

T SETARAILE, P <0.01; SERA L, “P <0.01; SAKME T4 HLE, 24 P <0.01
3
Fig.3 Effects of Liuwei Dihuang Formula and its compa
rats artery (immunohistochemistry, x400, x +s

4 iTig
Lo SEAR IS TR K B SRR B,
SRR R AR BT, R i R A
AT F AR, 48 2 0 Lok 56 o Al ik it
FEREAR A 5 e G P B e 3800, D5 P T M 3%
Fo HAZ RN 2 28 I A O 1055 3R G 1A B 38 A
THERFE, WS B AR S K AR RE A K
FRE R SR AL, X PE AR G 25 ) B TR R
SCo FRATTR A BUIN 519 5 170 1% o v A 4 A6 R 4 A 3R

10 000
8 000+
& 60007

2
4000+
B

2 0004
JEAE BB LB
PP o P P
G.L2/¢R % Sl IR

AR E T REAXER KR EFK GPRI0 RIAMZME (RBHL, x400, x5, n=6)

tibility on the expression of estrogen receptor GPR30 in model
, 1=6)

Dy W9T71%, B AREAEL T S AR 30 5l fhiooks A A AL Y
R, RBUMMASIA ST, A R T . Dk
L, B IAE 1 (9 23 0, i E Bl BRI ST
o PNIR LT 7 BB T LA si e R, M
WRRRRARIE AL, PRI R AN, I 1E R

i, SRR AL A R
PR B2 2006 P i 472 20 Jk ks R S A A 1 8 Bl 3
T, AN RA AR SR AR MR TR PRSI R I
EIRSIRTIRE . T EEA N B IR AT 5K I 1A RS ER
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% (PGL) . —FfLA (NO) %, Uil + A Il
BER (TXA,) 45, PGL, A W /MO B A sk
AR DIRE, TXA, v LUAE /M 3R 45 9 HLic4s i
EEROL DN B A M T LA D 200 i R LB 8 v
e UG TR 5 W I 43 Wb PGL, K TXA, . Tfij PGI, Al
TXA, TER N ATE, RIAEH 6-keto-PGF,  FlI
TXB,, TEIEH A HURZS T W W B Ak T sh 25
i, FRBLRZAT PGL, A1 TXA, Ao 3T, 431
B/ ERAE | A R AR AR S AR TR G, AR
ES BRI AEREAL 14 K A o ARHIFSY e IR ARY R B 3¢
1 6-keto-PGF, B i F B, TXB, 1 TXB,/6-keto-
PGF, W] 5 F+ 55, 156 W B 4 391 2 Jok ok A 0 £k K R
PGI, F1 TXA, (AR IR . 7S tHh#5  nl DL i
i PGL, F1TXA, (9P, OR47 % N K 40 i,
HESZ AR S PR AR AL I R A R R, IF HaxX—1E
FH 2Rl 2R/ PR RN 24/ AR ZS 20 SR o

HETRVF 25 R0, shikekrerifb & A 2 —
ABPERRERG L B, CRP J& A 52 1)k Y fn 4
LU, FES IR B S R, ZEALAR
()RR G it fe b A R RIS 2 shkiks
FERE A6 & i i A rp i B AR S AR A, nT LA
1t 2RI ML 2B ke RERE AL B e SE SO, nbREh
kA A AR Ak A2 . CRP 3k 38 & AR 5 28 4E -4
TNF-o 1 IL-6 3535, 2N ) REREAT . CRP
AT P SR RE BEER P (1 5 W 0 1 S SR AMA L i
SR> TR Z AN A L R PR A
A FAHEIEE SR SR A/ (INOS) 11
GrUb, IR —EAL A G (eNOS) HYTEME,
T RPN B A A i — DA IR T BEARE AL el
TARPN IR P MER R KT TR, FEBE CRP KT
O P R A RN TNF-o A L3 3
PN R A AR TL-6, TL-6 FESh Kok ALk & AE I 32
KK, SRR — 2042 CRP, I TNF-o
FERIE K R R P A E R . sh W S 6 uE B
KA KR TNF-o (YR I838 0, 1045 P9 52 40 g
i 7 B, S Rh T ME U ER AT DL 2% A X —
G180 FEHAE B Bk RERE AL & A B, A
PN RZ B4 45 7T fifi TNF-o 38 i, TNF-o it —
AR E TL-6 (4 REHCHE i, = 2% e R4 6 af 47 P o
BRI . TEARBFFE b & B, B R K BRI
CRP, TNF-a F1 IL-6 BB Fhiy, UEBHAT SAE S &
Ao ANWRHLEE ) 20 R BT P = 3% K I SRR
U B 7S A b 3 7 ] L 3 00 ) 9 RE U % B AT 3 B ik
SRR (L AR 1 R e . 4% 2 0T FEAIR CRP AR
2116

FH, 2 M/ TE AL 48 85/ 7 iz 24 ) BE B & R AR
TNF-a, IL-6 /K, x—45 BRI PR EH &
TR P PRSP R TR

SARHH SR AR B R A, BR T ME R KT
TRAL, SRR 2R TR ST, W
1P A A7 AR % 8 A M VR 2% B A 1 B ok ok R s A 1) 2
JEU L MEBER 52 RSy A% 2 AR RIS 32 /K. GPR30
SERFEAZ AR, L5 HAE I B ok ks A A Ak 7Y OC R HOR
ZENFeE, AWK BAE GPR30 Rk Y 3 bk 5 ke
fifi Ak /N ERBE R b, 53 /N BRUAH B G 1 A8 4 4 7
pEE e MER R AT LAl i GPR30 i PI3K/
AKT i %, $55 eNOS 935 7112, 3 NO (B
i, RPN, TR S ko ARl . T
Fib ] LU i % 2 R B A Al (COX) g3k
kB s PG, B4y s, JHES PGI, Rl TXA, F
i FE R GE SN, ME P R @ o GPR30 3T
MAPK 3 %, i &A% TNF- 1932351, dE—4
IR IESORE A KA, IR RAE RN, G2 Bk
FERE AL A F . AN SE 86 & BRI 4 3 5 ik GPR30
FA W R, M RAYT R B R RO Z K
S GPR30 (2RI B T, Higm FiE® 4,
[ A7 43 A B Rk AT AR NP K
ERAIT R S B M BT R S R R R
— B ONMR M T IRT IR S R s B, ERE
WIER A, TRk BRI A, ISR
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