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Effects of a new original formulation containing crude
drugs used for self-medication on model animals with life-
style related disease
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A new original formulation containing crude drugs used for self-medication was developed by a joint project of the
Federation of Pharmaceutical Inductries Association in Toyama, Toyama Prefecture (Toyama Prefectural Institute for
Pharmaceutical Research) and Toyama Medical and Pharmaceutical University. This formulation consists of 11 crude
drugs. In this study, the effect of this formulation on model animals with a life-style related disease was studied.
Spontaneously hypertensive rats added to hypercholesterol diet were given this formulation in chow for 8 weeks. The
results indicated that this formulation caused a decrease in vasocontraction induced by phospholipase A2. Plasma
triglyceride and lipid peroxide were significantly decreased, but blood pressure was not changed. Furthermore spon-
taneously diabetic rats were given this formulation in chow for 4 weeks. The results indicated that this formulation
caused a decrease in plasma triglyceride, lipid peroxide and fibrinogen significantly, but blood glucose was not changed.
From these results, it was supposed that this formulation exerted the suppression effect of vasocontraction, improve-
ment effect of fatty metabolism and decrease effect of fibrinogen. This formulation is thought to be a useful drug to
prevent the vasocomplication based on life-style related disease.

Key words a new original formulation containing crude drugs used for self-medication, life-style related disease, spon-
taneously hypertensive rats, spontaneously diabetic rats.
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1. EBMH

BllA ) YF TS5 v FERBELG A L5 A) BEUT®
NEEOEERBL UL+ 2288, AE (Panax ginseng
C.AMEYER O, HEEE, 30% EtOH i = + 2 545.5mg),
2% (Bos taurus L. var. domesticus GMELIN DJBG, 73
VVE, HAERRH JPXIV #i&, £EK5mg), EHR
(Corydalis turtschaninovii Besser forma yanhuso Y. H.
Crou et C.C.Hsu O#%, HEE, 30%EtOH it + =
60 mg), ¥EIRT (Cnidium monnieri Cuss. DRE, thEE,
0% EtOH i =+ 2 30mg), A+ vV 7 I F kK (HAE
= v =7 Allium sativum L. #H 5 100 mg), E#h
(Magnolia obovata THUNBERG Dz, HARE, JPXIV
¥, HFEEKIOmg), 447 (Angelica acutiloba KITAGAWA
OREFZHETHE LR, JPXIV K, £FEK200me),
~j# (Paeonia lactiflora PaLLas DR, hEE, JPXIV #
¥, HFER, 200mg), JIIE (Cnidium officinale MAKINO
DIRZE, HARIEERE, JPXIV #HKE, £EK, 200mg),
FERZ (Cinnamomum cassia BLUME O#iFz, thEEE, JPXIV
&, HFEK, 200mg), HE (Astragalus membranaceous
BunGe @18, thEE, £FEK, 200mg) OHRE 1830.5mg
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L 3E#AZR (dehydrocorydaline) % $5#& & L THPLC-profile
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#AZEIC 13, L-Norepinephrine-bitartrate (NE), xanthine,
xanthine oxidase (XOD), NG—nitro-L-arginine methylester
(L-NAME), phospholipase Az (PLA2), sodium nitropruside
(SNP), acetylcholine chloride(Ach) (FIGitik T2, KR
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HANg #BET1000g & LIS LG ABEAPT, A#
EHZ ML B10g 2B T1000g & L5 L ih BEE 4L
D3BIHS, SHERIEFR, * 75— L% 50mg/kg iE
PENES L, EBREMIT L, ChSMHOREBIEE M
BEEo#30#51c4k 5,
2) BRREERAS v MIXHTE405A - BORHE

EEREYNICIIHAREREIRE 5 v + (WBN/kob) (£ 30
B4 D HAR SLC skl ath, BN 2HVW ., AEREG
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Fig. 1. HPLC-profiles of MeOH soluble portion of the new formulation A used in these experiments.

Left panel: conditions detectable magnolol from Magnoliae

Cortex.

HPLC analysis : ODS-303 column (YMC-Co., 5 mm x 250 mm) and UV spectrometer (detection at 289 nm) using a mo-
bile phase of 0.1 % H3;PO4-CH;CN (45-55). Flow rate 1.0 ml/min

Right panel: conditions detectable dehdrocorydalline from Corydalis Rhisoma.

HPLC conditions : ODS-A (YMC, 4.6 mm x 250 mm) and UV spectrometer (detection at 250 nm) using a mobile phase

of [ Na,HPO, * 12H,0 ( 17.9 g ) / H,0 (970 ml) / H;PO; (
ml). Flow rate 0.8 ml/min

pH2.2) + NaClO, (14.1 g) / H,0 (1000 ml) + CH;CN (425
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A5 Lz BE 6 VT, ARERHCS Al0g 2R+ T 1000
g & U5 Ll ABEGIE, AREEHCILS Bl0g 2R
€1000g & LS L7 BE6ILD 3B IS, 4 AfHE
B, *v 77— V%i50mg/kg BEENEE L, EBRERT
L7z,
3) (E, mE, mTEEORE

ke, IME, M 2BMEICRIEL 2, MERERS »
FEBMESMES (=2—o¥ 4 v, ) ZHVS
Mg s » +BEIRE vERIML, BRECIOREL
) FIHUNRREIC L ZMEEBSMEDRE
1) EEEER

5y b ERFEEHROED ORI L &5 Lic, T D%, MIEK
FIRAEHEH L 3mm O v IEREERIL 2, 2 OFEAE<
7R RF v 8= (UC-5TD, FRARBIER, WE 0757
i, SHUAEZERME N 5 v 2572 — % — (UM-203, B&
BICERT, FE) WL, kI EEIERET (T-634, Niko
Bioscience, RF) 2HW TRk Lo R/ X R F v /¥ —
D/~ 2% Krebs iz# ((mM): NaCl 120, KC1 4.7, NaHCO3
25.0, KHyPO41.2, MgSOs » Ho0 1.2, CaClz2.5, glucose
10.0) T L, 37°C « pH7.4 T 95%02-5%CO; DES A R
B LW, #OEEAE60AH, 1g DESTRLLEE
LB T, 5X107 M NE TUE & &, INFEMEFEIRREIC
E BT, NRKEENERZEHORETE LT, 1070
75104 M D Ach 2 BREHRS Lt RIRRICNESHEFHELD
EMEEHORITE LT, 10905 10* M @ SNP % R
B U, MERIIGEARIHES 100% & L, Thioxd 5otE
FKTHL I,
i) UNHEFEER

5 U VRO NERFHIENMEER 259 5 709,
104 M L-NAME it L 0Bl L 72V v 78R EZR W, 10+
M xanthine 5%, 10mU/ml XOD %5 L/, &£U
- NG ROR %2 60mM KCl i & 2\ ARUFEA 100% & L Tl
E L1, A, thromboxane Az (TXAg) X3 5 UNHEE
BHatstd s77:-9, 109 M L-NAME ic X 0 EjftEL 2 ) v
FEA%EEV, 1U/ml PLA, 24 Vv H v 2IWNICEREL,
H U 72 R IROE % 60 mM KCl iz & 2 B RNHE % 100% & L
THIE L 72,
) MEHEDAE

SIMAEE R Het 2 45% oL U, Rkt B
35, Hg) 2HWVWT, 54 (19.2, 384, 76.4, 192.0, 384.0
sec) OF VIS (y) #5EIFTHOHFEL, FHEEZEHL
tzo T OEEE 2[EIRETL, FOFEEAAEBELE L, M
HERERE 13 384.0 sec! D¢V /)T 5 BIAIGE L FHa(E % JIE
& L, TXTOEIEIRIT CTHREITL IS
6) m#f#I L XF0—Jb, hitklEls, HDL O L X5 0—),
BELIEE, 747V /-5 VEDOAE

MR LR 7o — V3R, sl o —
WiHEE, HDL 7 v ¥ o— VERBERE, BRLEER
NEFOEVAFLYTN—EE, 7470 =4 VIEEEEL
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Hick bz 27 —nzovkk GRED LB W TRIE L oo
BE, BYMORYIKEVICEL TR, BMoFERCERIC
B4 2R (WBFI484E10H 1 H, HE@#FE 1065, —#duE
SRR 11412 B 22 H), ERBVOFABRS LUCREFICET
EHE (BRISS54E3 H2TH, REREREES) &AL
THEFT L 720
7) #EEtERRILE
AEBIPEEEHEERETH SO L, HETHELLT
Fisher’s PLSD 5 & b+ & repeated measured ANOVA % H
W, p<0.05 % b-TEEEDD E LT,

w R

1. BILAFO—LARBRARESDES v ML
%A - BOHE

D 8HEEEBROSHONRER S ICIMEHMERE 4,
SHREEST1.8+14.2g, 1735=11.2mmHg, MG A B 361.5%
96g, 186.0%5.4mmHg, W75 BB 357.0+48g, 190.0+
7.1 mmHg T3EBIcBWTEREEZZRAD U -1,

2) FHMEomEFEH

D) Ach #51c & 2 NEREMEMEMEEH O RAMER I,
Achl0* MOBET, XHEEES2.8:7.3%, MG A#ES7.6E14.3
%, W5 BEES6.5T4.7% TIEMICEER DM -1, SNP
BEIc & 2 NRIEREMME MEER O R RKMERE,
SNP10*M 0BT, WHREMTE1.6%, MH AFHIR1E
1.7%, L5 BEL93.110.5% TIHRICELE DD - 72,
%7, Ach, SNP & bfhDoBE W T b IFRICEER
DI - 1z,

i) Xanthine/XOD #5ic & 5 MEIHEIEA 13 60 mM KCl
IHE ISR LTt BB BT7.6511.6%, 5 A B62.7£12.3%,
LG BEE46.1112.4% T 3ERIICEEZR DL - 7o PLA;

50 -
40 -
S
= 30 1
2
g
5 20 1
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10 1 I
0 ,,
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Control Control  G/0UPA  Group B
Groups

Fig. 2. Vasocontraction treatment on PLA; (1 U/ml) in aorta of SHR
treated for 8 weeks. All aortas had intact endothelium, and had been
treated with L-NAME. Contraction was expressed a percentage of 60
mM KCl maximum contraction. Asterisks indicate significant differ-
ences from SHR control group (*p<0.05, mean £S.E., n=4). The data of
Wistar rats were shown as the normal control.
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Table 1. Changes in Total cholesterol, Triglyceride, HDL cholesterol and Lipid peroxidase levels.

Control Group A Group B Wistar rat
Total cholesterol (mg/dl) 99.8+£7.4 93.8%1.1 95.5+8.3 121.3£99
Triglyceride (mg/dl) 66.8110.1 453+2.7% 40.8£4.9*% 58.81+6.3
HDL cholesterol (mg/dl) 333%1.2 323%1.2 340+1.8 -
Lipid peroxidase (nmol/ml) 2.60%0.15 2.15%0.10* 2.13£0.09* 2.09%0.11

The results were expressed as mean & S.E., n=4. Asterisks indicate significant differences from control (p<0.05). The date of

same aged Wistar rats were shown.

Table 2. Changes in Total cholesterol, Trigl

yceride, Lipid peroxidase and Fibrinogen levels.

Control Group A Group B Wistar rat
Total cholesterol (mg/dl) 110.3%£6.2 111.8F4.6 102.7£7.7 105.6+10.3
Triglyceride (mg/dl) 3235+11.7 255.5+472 200.7+36.3* 24.0%4.5
Lipid peroxidase (nmol/ml) 2.931+0.10 2.57%0.12* 2.60£0.12 2.20%0.17
Fibrinogen (mg/dl) 309.5+5.3 255.8+26.6* 291.7%£9.0 250.8£24.1

The results were expressed as mean = S.E., n=6. Asterisks indicate significant differences from control (p<0.05). The date of

same aged Wistar rats were shown.

5k 2 MENAEIER I, 60 mM KClI# ot LT, =t
MEEE37.421.8%, WLH AEE22.3+3.0% M5 BE2.414.1
%EMF A BECBLWTHRICNBEROE TR BED S
(p<0.0D) (Fig.2),
3) MM S IMETRERE, K970 2IMKE, 590 2 M
DE 42 TR 1.6910.05 cp, 8.33+0.50 cp, 4.580.90 cp,
5 AEE1.77£0.06 cp, 9.21£0.39 cp, 4.63+0.26 cp, MK
BE167£0.02¢cp, 8.77*0.12¢cp, 4.67+0.26cp T Fh &
SERICEEZEBD L - T,
4) M= v 27 o —fl, HDL 3 L X 5o — )i 3 8
NS EZBD D - 1o HHEREIIE (3 X8 EF 66.810.1mg/
dl, 75 A #4532 7mg/dl, 445 B # 40.8£4.9mg/dl
EWAHA-BEICBLWTHEERIET LR (p<0.05), @1k
EEE d XA 2.6020.15 nmol/ml, #5 A B 2.15+0.10
nmol/ml, #75 B # 2.13320.09 nmol/ml &5 A - B #Ic
BOWTHEIET L7 (p<0.05), (Table 1)
2. BARIERRS (WBN/kob) 5 v FIZxtT 385A - BO
R
D 4 8MZEREZEOZFHOKREL ST IMEEES 4, WE
B£363.0£189 g, 708.847.9mg/dl, #L4 A Bf353.8+15.2
g, 636.2+37.8mg/dl, M5 BEE3T40+262¢, 6083+
88.7mg/dl T 3BRICEEEAE DL -1,
2) FEHIME O MEEEME:
1) Ach 512 & 2 BRI ME MAEEFH O BRI,
Achl0 S MBIz, XHIB#E49.0£3.9%, M5 A FE56.1+2.8
%, M5 BEEDS3TE3.5% T IHBICEEZRD I, - 12,
SNP #5142 & 5 NERFEMRFPEME MR (FH O S AMERR I,
SNP10“* MOz, *$IEE£95.8+0.4%, A A #96.1+£0.8
% M7 BE96.0L04%T 3BRICELBED LT, 1,
Ach, SNP & &fthiDBEICE VTS SHMICELRD LN -
720

1) Xanthine/XOD #5 12 & 3 ME IHE/EA i3 60 mM KCl
IRt Lt BEEE53.355.3%, M5 A B¥43.81£4.9%, M
B BEA4T142% T3 HREICELED L, - 7o PLA, %
ik 2MEMNHEIER I, 60 mM KClUIHEIcxt LT, IR
B£31.3£33% M H ABE309+-4.8% MABBE23.2+39%
TIHRUICEEZTZD L h -1,

3) MHFHRT LR F o —fHId 3BIICELRD UL - 12,
T B A A 14 S BB BE 323,55 11.7 mg/dl, M5 A B¥ 2555+
47.2 mg/dl, AL BEE200.7£36.3 mg/dl & M5 B BEA%R
BHCHANTHEIET L (p<0.05), BEILISHEE I3
B2.93%0.10 nmol/ml, % A #2.57+0.12 nmol/ml, #
5 B#2.6020.12 nmol/ml & SHBEEICHNTUH A BIZE
BIET L (p<0.05), BEIZETHEE (p<0.1) &1,
M7+ 79 7 =4 v{EiE, SEBE309.55.3 mg/dl, WK
A B 255.8%26.6 mg/dl, M7 BEE291.749.0 mg/dl & MK
ABHTHBRBHCHANTERICE T L (p<0.05), (Table 2)

£ B

=3 L AT o - VERARRESHES » McBiT 3045
A - B0 8 BEEESIC X 2RITICE W THEBE, W5 A,
WEBHEOIBEICAKEOEZEEZT DU L2 Eh S, A
H A -BOWRBRIRBECEELLEh-12EELIONS, &
7o, WA A+B &b SHR OIFEHME I3 BESZ 155 -
726

WBHME O MEEBMEICBIT 2 RETHC BV TMEPI R R
D—DDIGETH 5 Ach loxtd B PR AR I B A2 1
WKEERDT, S VN NVEEDIEETH % Xanthine/XOD
WL BNHERIGIC b ERAD o1, DT EMS, AE
BIcBLWTOH A-BREZMNEICED 5N 5K KEED
BTR5 VhVOEETEICH L THEEERIES L 12 &
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EZoNhb, —F, PLA ST &2 MEIGREIER X R#
THA ABitNTERICEE.RLI, BEMEILE
WCIERNE O TXA;z 15 & O MENFERTF O EETTED
WEANTWEIO ZEhs, MWHA-BMHSHR KB 3
TXA &Rk ST E L, MBI TEE IS L /ol gek s
REEN L, ERAEEOHRK I TXA, ARICEEE RITT
WENINTBHY, ZzoES&EA N5, T, TXA;
G IMENHEER D & 715 5 3 MV IMREEE 1§ #i il Ba o Y51 E
MEBL, B$RELEEEOBESSREINTVSED, T

TEMD, KoEHMORTT, WA A - BBMEBKREC
B A R aREE D B B,

MERARDOKGT T, WA A - BIIMANLE, MR
LvZ2F7o—Jb, HDL OV Fo— W BICEEEREZ 5 -
fols, hEEHECOBEEET 2B, 7o, MtOBEER
{EIEGEICBVTHOMT ABIRBOWTHERETEZED
foo TOET, Bov 25 o—EEEMELEERLEORM
HICBT 2HMED BB OB, TFE, PHEIEHED
KT EMmmckE BT 2MEY by o, mpodikls
B o & N SEIIREEL DR T L b EEBHTD Th 5,
MEEORBILIEEICRIL T, SIMERFD DERKFHRED
KBOWTEATZEVIMEDND 5, BHEEOHERD, %
B LB UERICET 2lENH D, ChoEEORE
&b, MoEEILIEEEICREEL I L akEtErsd 5,
BRGNP O7Y) -5 OH VELEDISIELKZ &%
ZETHE, BRERBEEOETEZY -3V LIck - TR
159 2B D Nitric oxide DEB £ L0, MEWN
FREERAE T 2 alREE b RS R B,

WBN/kob 7 » b3 HAREREIRE € 7 v cRYIBAE
TH5IEMOE P OBERFEIHED €7 VBN & L THA S
NTW3, Solo 4 BROKRIT T, KREICELZBDL» -
Rl ENOHBIIEEIN L EEZONE, 72, WL
A+B & & WBN/kob 7 v b OIMEMICIZHELEZ 5h -
fo o, FMEMEICBI2RFTTS, MEELOMTES
B -t, THhO6DIEDS, MHA-Bo 4D
B TEAEF VB MR TER S Il MERKEEC
R THERH S LTS S 12,

—J, MRS oWetc, hiiEiEELs B ©, i
BICHUARTERICET L BidLca v x5 o - BMH
REIEEIMEE FVICBWTUE A« BRH RO R
BRI ENS, EFVEWNCLBEITIHSD, WLHFAB
PIEERBREBEHEE T 3RS RE S N, & 51T,
MAEARBWTIRY « 7V, = VEOKRTEED 12,
M7 « 79/ =4 VEO LA, [MRMER %4 UKEZEe
LDAEE S OBELIRED ShTVWE I EMSHEREEE
ThHb, BT 2ERITBOTYFD, AW, HEED, i
R IBERBERCRITEEPRESATBY, L5
ALBWTT 4 7Y /= MEQIKTA2BH 12 alfetd b 5,
COHEP S, MKV A v Y —FRELD S G MRSE I
ABLOEELTVWEEEZEZI SN,
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A LA BICERNEIERAZR &0 5 RE L ESH %
MAIMETH S, b FOEFEEFEREVORELZES 3
L&D U OEERAEREREICMAZ &, WXL
VZEHOEN O bEETHEEEZEZ O, I5I, 40
DOREE D MK EO S0 6 S EIMHESIHRFE 1 5,

ViEo#ER»S, WG ABomaviro—LARNE
RFEIESMET v b3S CICHARRIERIRE S v BT 3
ME, MmEckETEEEESrTRl, MERREIIRET
84 SHR ©O PLA RS TENBD ONLDATH - 12,
Uh L, il oMk otz E®ET 5L, &b
EHMREHEIIDIG A - B2 EFLVEY O MEKGED
BEPLREED T MG 2 AT RS R I N i,

SERFLABILA Y OF VTS5 v FERREELE A 3,
[Pana-wang (AZT)] L WVWHBEMATRERE E L THGE
SNBTFETH B, 5%, BRUHOEEFERLSMICHT 3
HEEFHEE L TOERP R a0, ACEKROEGT
OEMIINROKRTE2ET B EEZ o1,

wOm
EliA ) vFr TS v FEEESREWS A - B3, &iEM -
SIMESHE TV v b OMENFEIER ZMEI L, i

ZETIEL LD 6, BIREELEOREEBIGICE M
WY TH B alREMARIB I N, £, BARREERERE S
WSy MZBOTHIRERBANREL, 74 7))/ =47 VK
TERAZRD I, 2O EPSMA A« Bk EEA
2/ L, =fEIMAE, SIME, $ERERZEOEEEERCE b
125 & & OHE O E RGN E B EAI T b 3 alfEi o3 /RE
Xt

OO
AT, BHEREESS L IAWEGRSICEE 0
Tho, TITEHS B,
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