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Separated Prescription Research on Black Currant Seed and Zexie Decoction, Crataegi Fructus
Combination about Depressurization and Adjusting Blood Lipid

YUAN Yuan, GAO Huijing, WANG Jianhua, ZHAO Jun*(Department of Pharmacy, The First Affiliated Hospital of
Xinjiang Medical University, Urumqi 830011, China)

ABSTRACT: OBJECTIVE To observe the effect of black currant seed and Zexie decoction, Crataegi Fructus Combination on
compounding hypertension and hyperlipoidemia rats in the influence ofsystolic blood pressure and blood lipid. METHODS
Renal hypertensionwere fed high fat forage to set up the model of the rats of compounding renal hypertension and
hyperlipoidemia. Using factorial design party and to determine factors and level number. According to factorial design 2°, rats
were randomly divided into 8 groups, and positive control group and sham operation group were set up. Each group was treated
differently. The drugs were given by intragastric administration, at once per day for 8 weeks. SBP, TC, TG, LDL-C, HDL-C was
measured to observe the effects of different medicine on the test animals. And pathology observation to the tissue slice of liver,
kidney and thoracic aorta was done. RESULTS Separated prescription experiment found that only Zexie decoction had effect
of depressurization(P<0.01). Black currant seed and Zexie Decoction, Hawthorn all could significantly reduce TC, TG,
LDL-C(P<0.05), significantly increase HDL-C. The most effective group was not been split, which had a good depressurization
and lipid-lowering effect, and could ease fatty liver and renal glomerulus arteriosclerosis symptom of compounding hypertension
and hyperlipidemia rats, make dissepiment of glomerular arteriole and thickness of aortic media thinningz, and effectually
protect liver, kidney and thoracic aorta so on capital organ. CONCLUSION The combinationhas effect of depressurization and
adjusting blood lipid, and has better protection for liver, kidney and thoracic aorta.

KEY WORDS: black currant seed; Zexie decoction; Crataegi Fructus; factorial design; compounding hypertension and
hyperlipoidemia
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1 MR5E%
1.1
1.1.1 3% {5 SD KR 80 K, &' M Bi&E (160
+20)g; YA[HES: SCXK(H)2011-0004. HiHriE
= h K 27 58 — B g 125 B 125 25 1t 55 o0 S 56 Zh W R
SR TR AR
1.1.2 Zi5RF RISk i & i A R
TAEAF, #5: 100923); Fi5. AAR. R
AT 110120)35 06 B 22 #0442 N T LR 251K
FARAR, 2358 0ERR MR 2 b 25k
A AT H 250 % 5 SRR O R R HE ) B R
FE Ribes nigrum LW M, PRGN EEE RHETS
Alisma orientalis(Sam.) Juzep. HIHL 25, HANZ R}
YA AR Atractylodes macrocephala Koidz. [f] R
=, g R SR BHE Y L B 2 Crataegus
pinnatifida Bge. var. major N.E.Br. ] il R L, F
FEHF A QLR AR R R H R AR, #L5:
110308, #it%: & H 25 mg); IMARERFECLIL
KYEEEMBEARA A, 5. 20110504, #E
K. BFKL 0.3 g)o SIHFERE(TC). H M =ER(TG)-
75 25 I g 2 A RE [ B (HDL-C) 5% %% & g & A iH
[ii] B (LDL-C) il & 177 & (5 733l 2202258,
7201244, 7201260, Z204201), ¥JisEE Ul wS
AT EFE,
1.1.3  {¢#  DXC8004: H 24 b Hr A (3 EH N
T AR B O LR AN A A PR A J RS
A7]); DM3000 T i 5% (15 E Leica) »
1.2 BAREST

1% Goldblattyk " i 15 5 — e 5 1k w5 1 R K
BRARAL . FARE G, BT AR 4 S m St i ek,
AR ROR A IR E e gk . RIRTHE,
TR K B, LA 46 5 (SBP) =140 mmHg, [FIFTC.
TGHEHAm HE5RFARALKE ST EE L,
RN ATER £ L)
1.3 . FIERE KRG H T

SABR R, 0 B AR R D I OK FRd i
AT RIS T B AT BE AL 434

WARH T N3 dH: A HCBINCH); B A
5% C 4lOLE). BH 2° HriR it ses,
A. B. C RRAHATHH 3 HLAWEA R
“HRRZ” R CHZT 2K, aRlRRN €07
<17, HILE 1

o EBAC R 252 2016 4F 4 H 55 33 555 4 )

#1 PHERTEEX
Tab. 1 Factorial design 2° schedule

Bt BEL i (C)
FH(A) (B) NEE] L]

THY  AHZ BRI (ABIC) LA 4L(A0BoC))
EEz) BB HMH(ABIC) FiEH+LEA

(AoBiCy)
Mz RH#% BintH4a EeyinEey sy ol
(A1BoCo) (A1BoCy)
7 BINCH+RER  BINeH+EE B+
2H.(A,BCo) HH(ABC,, 44H)

MRl seae Bt 3543 8 41, Horp 4 4y
SRR T T, FOR R A 2550 AR R A
N TR SR, HAh S AL RS
P77 50 A RRR ZG TR AR R . B SR I B R T K R
BENL N 9 2H, B 6 A, H 1 AE BT
M, mnEETFARAE, A 10 Ho KLBHS
IR ABoCo 41BN EFF(0.625 gkg-d);
AoB Co HEE7(2.188 g'kg '*d"); ABoC, 4
 # (1.250 g'kg'-d"): ABCo 42Nt ¥
(0.625 g'kg ' -d ) HPETEZ(2.188 gkg-d ) ABoC;
SHBAEHR0.625 gkg ' -d ) HLFE(1.250 gkg'-d ™)
AB\C, 4 ¥ V5 % (2.188 g-kg -d )+ 1L
(1250 g'kg -d™"): AB\Cy H (277 4) BNt
0.625 gkg ' -d )+ FV517(2.188 gkg-d )+ il HE
(1.250 g-kg™-d™"): AgBoCo A (BRI )ZEMK,: [
P 5ok W8 2H R FE 2 R (18.750 mg-kg -d T+ I fIE HE
(0.125 gkg -d™"); BPERMAKWK. LEEREF,
5 AR DA Rl I R M, A 38 DA s g sl
. BWRMEHSY 1K, LS.

1.4 2R

ORITELL R, B252, 4, 6, 8 AME. I
TR R ESHBK K SBP, &RXilE 3 Wk, HUHLF
BME . AR Fe bR T K RUE S5 B bk B 3 mL, 4
5% TC. TG+ HDL-C. LDL-C. 7 B 2% 0 22 Bl
R BB I R 3 Bl 50 I HE G ) f
HBE T R A8 3 22 AR
1.5 St nik

F SPSS 17.0 B AF#T. tFEFERM X 5 K
R ACIE=E s e R R NvS b e = T A
FhEH LSD K4 o
2 R
2.0 KBRUE P R IR A A i AR AR 2 ) 2 ST

80 HKR, BAHLEL 8 HONIRTFARA, Fli 72
R mE— IO PR, BHREIIERAN 78%.
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ERH S EFARMLE, SBP. TC. TG. LDL-C
B & T} 55 (P<0.01), HDL-C &3 [%fX (P<0.01).

R2 BFALGEAVAREER MBEEFLR(XLS)

Tt B B v
R 2,

e Mg M A R A R Bl T o

Tab.2 Comparison of systolic blood pressure and blood lipid in sham operation group and model group(x +s)

A5 SBP/mmHg TC/mmol-L™ TG/mmol-L™ HDL-C/mmol-L™" LDL-C/mmol-L™"
RFEARL(R=8) 120.74+2.07 1.4940.07 0.68+0.17 0.824+0.03 0.2740.02
AL (n=56) 159.98+6.88" 7.0740.78" 1.0940.22" 0.4740.08" 2.8940.42"

¥ SEFEARALLE, YP<0.01,
Note: Compared with sham operation group, "P<0.01.
2.2 5L v IR G R IfUEE K B SBP Y
Al

b6 & FH 24 5 [R] RSB, BEASZH SBP AW b
HBIT 8 I, FIERESHA. BINOHE
Bindl. FEEHH L. 4540 SBP TR &,
SR WK 3. 2EENETT E50, SR ERMEE
YRR, VSR EBFAKK K SBP
(P=0.00), T INCHAH K s SBP ¥ TE AL,
FFHEHZ MIEZEAER, 2RNE 4.

¥ 8 JEKM) SBP EATHTIN T Z 40 #r, Z5RE
V5 17 RE B AR B M i e K BRI SBP(P=0.00)
Mk AL G EEH, BAYRRE K
MELEEH. ERLES.
2.3 SN E M A AR U K BRI AR
Al
231 BRI R 2 A AR IE K B TC
sz R 3 Al 0L, K4 254 TC & & 2 A
RN THER ., 2ELNET Z00, 41
TR 45 2 R BN, %45 2 I Re PR AR OR
R TC & 8 (P<0.01), 458 W% 4.

¥ 8 AR MK R IM 3 TC & & HEATHT IR 5 % 4
HraR B, BINGHr . BRIE % Kol il b s H 3 Re
eI B M R B2 & IR I iE R R B TC
(P<0.01), F HZ5¥ia A 22 HAFH (P<0.01), 4
WA 5. i B A a] LUE DA =250 2G4
FAI TC 8 %«
232 FHXEMEE RS S &EIEKXR TG
Mz R 3 ATLAVEW, BRI R &AM
575 8 Y, TG & & LA RN N
@, EGMETTZHT, BREEHHENEE
G AE A, HREEHHARNRE TG & 2 A
28 25 A3 N B (P<0.01), 25 3R 4.

W 8 JE AR B KER TG & AT 7 Z i %
B, HRINOKF . BRIE T Kok s 3 e AR
B LR & A iR I KR TG & &, HHZ
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WIiE a2 HAE I (P<0.01), Z5RWFE 5. Wit EM
MR LB DL =25 0A 2 FRK TG & % .
233 SAEXHE M &L E S A s R I E K R
LDL-C [5gm  H3 3 aLUEH, BREAIZA 4,
HApsdfEes s 8 FidfEd, LDL-C &2
ANEFEER T ks . SESNETZ0, b
Hh Y R BN, 55 b 25 20 3 RE AR K R N
LDL-C & & (P<0.01). Z5R L% 4.

# 8 AR KR LDL-C & B #HTHr K 7 2 %
FraR B, HEINEF . F1EZ M LS s s 3 68
FAIR S M o IR & & g IfUE KRR ) LDL-C, JF
Hzy¥ia 4 22 HAEH(P<0.01), 458 0L% 5. ik
FLWL A M o] DUE H DL =25 & FH 24 B8 (. LDL-C
SEZR
234 FUNE M LR E A e e I E K R
HDL-C [F520 B3 3 Al 0L, FRBEAYZH R &4
e 8 AT, HDL-C & &5 S A F R
b, @ETNETZ9T, S4 RN
B, O EES BT EK R HDL-C &A%t
SR (P=0.01). 453 W% 4.

¥ 8 KM K HDL-C & Bt ik 7 24
TR, HINGHF. BTSN FH Y R T B
e I 2B v R TIURE K R Y HDL-C(P<0.05), 1t f#
ANRE T B e I 2 A v I ILAE K B ) HDL-C,
B2yl s A RIA L HAER . SRIEKS.

2.4 IR 54 SBP M i A bR 1 b

R R, TR E el A, B
NS KF TS A0 A 0 S R 4007 9 B 9 i 1
e 4177

Y 8 JEEMIEH T H5RFARM. BAH K
FHEXT R ZH (1) LU AR 25 R AR 60 NR AT R 4524
8 G A M 5 FHPEXT I L #, SBP. TC. TG.
LDL-C & HDL-C TRFZR;, SHAALE,
SBP. TC. TG. LDL-C # & [#{%, HDL-C B & J+
H=(P<0.01).
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®3 HAHSALAMEEMAKE RS E KM HEAFAKFHRE(XLs, n=6)
Tab.3 Comparison the change of systolic blood pressure and blood lipid in each groups by given different combinations in rats
(xxs,n=06)

e 73 P[] AgBoCo 4L A1BoCo 4l AgBCo 4l A¢BoC, 4 ABCol ABC, 4 AoBiC, 41 ABC 4l

0 J& 160.1+6.8 157.8+£3.4 159.7+5.7 156.742.0 154.746.9 156.7+1.8 158.1+5.0 158.8+6.9
2 4 157.9+6.1 156.1£5.5 151.9+£5.8 158.3+£5.8 150.7£5.5 158.5+5.7 151.1£7.2 150.2+6.7
SBP/mmHg 4 & 159.1+£3.8 159.0+6.0 143.2+8.9 158.6+2.8 138.6+4.2 156.8+6.7 139.0+6.1 140.9+6.0
6 4 165.9+4.5 155.0+11.5 131.3+7.5 162.1+4.4 130.2+4.5 157.8+5.5 134.5+3.3 131.8+5.0
8 JA 172.3+4.8 158.6+12.1 126.1+8.0 167.145.2 122.246.3 160.145.3 126.9+2.0 127.5+4.1

0 J& 7.01+0.70 7.13£1.06 7.06+1.25 7.00+1.30 7.11£0.35 7.09+1.00 7.05+0.73 7.07+0.71
2 4 7.60+0.86 6.33+0.91 6.18+1.26 5.95+1.55 5.97+0.47 5.86+1.06 6.02+0.71 5.524+0.89
TC/mmol-L™ 44 7.39+0.70 4.43+0.90 4.27+1.19 5.06+1.04 4.66+1.13 4.80+0.98 5.30+0.54 4.48+0.30
6 4 8.44+1.79 3.46+0.93 3.75+0.87 3.86+1.43 3.93+0.54 3.62+0.26 3.45+0.35 3.2240.76
8 JA 9.88+0.85 2.72+0.51 2.93+0.44 3.10+0.85 2.37+0.48 2.59+0.31 2.34+0.73 2.05+0.43

0 J4 1.03+0.22 1.14+0.20 1.06+0.22 1.13+0.14 1.06+0.26 1.0840.15 1.03+0.16 1.10+0.11
214 1.18+0.11 1.02+0.06 0.98+0.21 1.00+0.11 0.96+0.29 0.97+0.15 0.97+0.16 0.97+0.13
TG/mmol-L™ 44 1.26+0.09 0.82+0.07 0.87+0.09 0.85+0.06 0.81+0.14 0.75+0.03 0.85+0.11 0.82+0.07
6 4 1.32+0.12 0.76+0.06 0.83+0.08 0.78+0.08 0.76+0.10 0.78+0.03 0.8140.09 0.77+0.05
8 J 1.31+0.06 0.75+0.08 0.74+0.02 0.77+0.03 0.71+0.07 0.75+0.04 0.73+0.04 0.70+0.04

0 J4 2.89+0.41 2.81+0.17 2.88+0.60 2.91+0.80 2.80+0.61 2.94+0.32 2.98+0.42 2.96+0.28
2 14 3.25+0.63 2.76+0.19 2.53+0.58 2.78+0.63 2.22+0.68 2.43+0.28 2.23+0.70 2.37+0.14
LDL-C/mmol-L™" 4 3.24+0.37 1.93+0.05 1.92+0.29 1.95+0.61 1.83+0.76 2.04+0.66 2.00+0.67 1.80+0.24
6 J 3.24+0.37 1.57+0.29 1.46+0.34 1.51£0.15 1.50+0.68 1.50+0.35 1.47+0.29 1.3840.50
8 Ji 3.74+0.52 0.99+0.46 0.93+0.48 0.92+0.48 0.82+0.38 0.89+0.19 0.83+0.44 0.76+0.15

0 )4 0.47+0.08 0.46+0.07 0.46+0.11 0.49+0.05 0.46+0.08 0.48+0.11 0.49+0.07 0.49+0.13
2 4 0.51+0.05 0.57+0.13 0.56+0.18 0.60+0.09 0.62+0.10 0.63+0.12 0.54+0.15 0.63+0.12
HDL-C/mmol-L™" 4 J 0.46+0.12 0.61+0.10 0.79+0.11 0.73+0.09 0.79+0.11 0.62+0.15 0.73+0.12 0.9140.16
6 ) 0.49+0.14 0.83+0.23 0.91+0.13 0.83+0.20 0.88+0.22 0.86+0.18 0.91+0.11 1.02+0.11
8 Ji 0.48+0.15 0.93+0.16 0.98+0.08 0.94+0.32 1.07+0.10 1.00+0.21 1.00+0.25 1.08+0.11

H: A-BINGH: B-EE: C-liiE; 0-AHZ: 1-HZ.
Note: A—black currant seed; B-Zexie Decoction; C—Crataegi Fructus; 0—without drug; 1-give drug.

R4 AASEFPEARGEERMELMFKELNEN £ RS AHAUSERMEGME KR WY E K LR AT

47 5 R (Greenhouse-Geisser 1% 1F ) AT B % T E AT &
Tab. 4 The changes of systolic blood pressure and blood Tab. 5 The factorial analysis of systolic blood pressure and
lipid in each group with repeated measurement analysis of blood lipid in each groups by given different combinations in
variance model rats for 8 weeks
B P P
W H Sy
SBp TC TG~ LDL-C HDL-C SBP TC TG LDL-C  HDL-C
K
L L 0.00 0.00 0.00 0.00 0.00 A 087 0.00 0.00 0.00 0.03
L HHA 0.13 0.00  0.01 0.02 0.11
0.00 0.00 0.00 0.00 0.02
U HHB 0.00 0.00  0.15 0.01 0.01
. C 1.00 0.00 0.00 0.00 0.06
U HHC 0.84 0.00  0.03 0.00 0.25
%
S K A*B 0.16 000 003 0.2 0.25 A™B 0-28 0.00 0.00 0.00 054
SBUMFAYC 084 000 002 002 044 A*C 0.36 0.00 0.00 0.00 0.44
42 B*C 0.54 0.00 0.13 0.02 0.33 B*C 0.43 0.00 0.00 0.00 0.26
B EEFA*B*C 046 0.00 0.01 0.00 0.26 A*B*C 0.62 0.00 0.00 0.00 0.16
H: A-BINGH; B-EER: C-IlE. H: A-BINGH: B-EER: C-LE.
Note: A-black currant seed; B~Zexie Decoction; C—Crataegi Fructus. Note: A-black currant seed; B—Zexie Decoction; C—Crataegi Fructus.
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Tab. 6 Optimum combination compared with each control groups for 8 weeks

41 ) H¥ SBP/mmHg TC/mmol-L™" TG/mmol-L™ LDL-C/mmol-L™" HDL-C/mmol-L™"
AB,C, 4 6 127.5+4.1Y 2.05+0.43" 0.70+0.04" 0.76+0.15" 1.08+0.11"2
BFEARA 8 122.7+4.5" 1.50+0.06" 0.69+0.17" 0.28+0.02" 0.82+0.12"

ISF %ot 2 6 123.8+3.8" 2.10+0.78" 0.67+0.03" 0.74+0.36" 1.05£0.149?
TR 6 172.3+4.89% 9.88+0.85%% 1.3140.06% 3.78+0.50%% 0.48+0.15%

T SHEAALE, VP<0.01; SHEERALLE, PP<0.01; SHHEXBALE, YP<0.01.

Note: Comparied with model group, "P<0.01; comparied with sham operation group, ?P<0.01; comparied with control group, ¥P<0.01.

2.5 HHEEEWE

BFARA: KEFFNr-gEriEm, FRA51
M, FFEnRR = E, SRR B NERAT IR
W, F/NERS BN T 5, A S R TE s
TR A, MRS . BAA: i
P WK E RS, AR eirs, R
FREL, ANV R AR s B NER G I R,
AT UL NEREBKEEAL, B NERNER /NS, RS
JE, R B A N Y L PN B A A R HE B 3R
Bils TR A RERE, PR AH PR HES B A BT,

BEA
Bl 1 A4 KR AT IER A& 254 E (200 X)

it

Fig.1 Morphology and structure of liver in each group(200 X)

gy
B2 Ak R E AL A2 A E200X)

Fig. 2 Morphology and structure of kidney in each group(200X)

RFARLA
B3 A4 KB ERE S S E@E00X)
Fig.3 Morphology and structure of thoracic aorta in each group(400X)
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BN R S AN B SR SN T SR 4y
BT NF T, EEAEWRS N y- TR . A0
FUR I BINCHHESA R 3 B fe I 2 BK = s
MLSE 5K S L% TC. TG LDL-C & & #E4EAKR 6
J B B ) R S s Bk e AR AL B e 0 T ) P A
IR R, BTG TR T A i g1 . 65
TSP SR W, BEV5 3 06 1EH ILE /N BRAT FAAIK
HU i AR o 5k 82260 e e m], (KR
HA W MAE . T sh kAL FIE R - B AAT
AV K B R AR B SO B, S LR R
e MR TLSRE ) 175 0 B R B 22, gl B Rk 5] ik AT
500 FEREEM RIS, Wngeas 2 i i i K7,
A BT Py . RS B R E, ol TR
AR AR o 0 L5908 () R A2 o H R T i B A
Ji MAE B BB BB VR I 7 R A2 L 254
KR4 B 1 H Bisfl+ ACEL +fih T 28 f TC 254, (H
X AR AN RS TH] S A AR 8 A
IRCR . R F RTS8 IR, AR
NN, B R RIS .

ARSI EE R, @ AT R AR A
AT Rl 7 22 0 A 03t T RISk BT AL
& (L A 2H 5 SR B R AR i e i 4 U7 - 1AL iE 2
75 AT A R A P v AR R R L () K R

SBP. TC. TG. LDL-C, J}# HDL-C. HF¥EH
HE 27755 BH 4 55 B ZH (= FE 3 1 A R ) 8 SR R AR
AHIE o [R]85 B 2 LS R I, AR 2H U e
AR AE R B f T 0 v AR B — e E s FR T ekAR
B /NER N K AE A0 S i = 3 ik A G TR RE IR . A
FUEFAERE, SNk ALAE 5 BES i 4T B
X v LR A 9 v i ORE K R B R e . A
MR IRIEER, IR R 8 K33k .
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RER, B 2 s, B, BRI s s i SIS, BN 310058: 28T K2
B I B 35 E B, B 310009)

WE: BE # Kekwh =M (furanodiene, FDE)3 AT IR bR £ %69 40 10 &% PASO(CYP)BEFE eI, Fask  RIBIRAT
J&M ik, # 3 FDE ZRIMMH K & P at Kk R A AR ##4k CYPLIA. CYP2A. CYP3A. CYP2C. CYP2D. CYP2E1 #47
FIAER, SFit BARR A [Cso Ml ; RPMAMRIRSL “HBIE" ¥ F % (cocktail i%), R KKLZIK. #%#¥ FDE40 mgkg™
F2 160 mgkg NESHF 7 d, AIFMEKREE CYP BiER T, R  FDE sF X RIF#4/K CYP2D1 # CYP2C6/7
HEZBE AR AE IR, 2 1Cs 2 ) 4 15.8 F7 23.8 pmol- L™ 5 sF ATtk CYP2C9 L7 42 55 64 ¥4 VE /A, 1Cs0 4 26.1 pmol- L™,
Larmrbss, K A# F 40 mg-kg ' FDE, FF#tkiik £ % CYP B3 £ B 5 T 40; # § 160 mg-kg ' /&, IF 44k CYP2E]
A 3T B LA 164%., 4518 FDE sF K A AMF kR CYP -2 A 84 394 4E A 4235 ; 40 mg-kg ' FDE *F kK R AF#t 4
KREECYPBARTHRFFEM, 160 mgkg ' FDE s itk CYP2El A — & 8935 168 .
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