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Abstract

To clarify the iz vivo mechanisms of the antiatherosclerotic effect of traditional Chinese
medicines (Hatimi-zi6-gan, Saiko-ka-rytikotu-borei-td, Dai-saiko-td, Oren-gedoku-td), we
investigated the lipids, electrolyte and collagen metabolism using mice.

Mice were fed on 5% cholesterol diet with the preparations of traditional Chinese
medicines (Spray dried water extracts) for 12 months. Lipids levels (cholesterol, triglycer-
ide, phospholipids) in liver, heart and aorta were estimated, and contents of electrolytes (Ca,
Mg, P), ¥*Ca incorporation and collagen levels in aorta were also measured.

Lipid levels in liver, heart and aorta tended to be decreased in the groups receiving 5 %
cholesterol diet with the preparations as compared to the control group fed on 5 % cholesterol
diet only. Ca, Mg and P levels in aorta were lowered in the groups given these drugs,
and markedly decreased aortic Ca levels were observed in the groups given Hatimi-zio-gan,
Dai-saiko-t6 or Oren-gedoku-td6. **Ca incorporation into aorta showed decreased levels by
the administration of these preparations. Aortic collagen contents showed significantly low
levels in all groups given these drugs.

Our results suggest that long-term-administration of these preparations is involved in
lipid, electrolyte and collagen metabolism in the whole body and inhibits the development of
atherosclerosis as the results of these original complicated compound actions.
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1) 4#7AMddY -2 (AE7LTH8) #5%
cholesterol Fm& (HA& 7V 7H#) i THEEFL,
[ |2 \BR B 3L 0.4 g/kg/day, ZREHINE G415
% 0.4 g/kg/day, KL% 04 g/kg/day, HEH
#i502g/kg/day (“ThiVaFBERERZA 7L
— FI A kit =X 2) %122 AMECEKICEMNL
BHE#EE L7, 5% cholesterol &z T124 AR
BcEE L R S B AR E LT, ZAbE
HHIE SR L lhERET L 72,

@ BBEOAE: HEERSEB L URBRERDN,
Ly REMRIZOW T2 BREERELUBRICL:
%, 7oL AF =0 (20 1) i THIH
L, #& cholesterol (FIYt#fiZ Kit, Cholesterol C-
Test Wako, B3 k), triglyceride (F1J& #f 38
Kit, Triglyceride-Test Wako), phospholipids
(F0¥e# 3% Kit, Phospholipids-Test Wako) 12T %
nFEhflZEL 7z,

(B) BREANT  FEIZOWTLE L UKEIRE

A E R, R L L, B3 Plasma Asher
ASH-302 12 T 4 BpR{EREIK L BEE % N/10HCL (2
TEE, BBKCTHRL, Calgt btz vy—
N7FvA4rarrr iy ik Plae) 77
TN—F, Mgidx ) 27— TRIEL
7z,

(4) *5Ca O incorporation : **Ca (New England
Nuclear) 10 xCi/10g % HFEB &2 T124 AHAE
B, 5% cholesterolitm&m 127 AMMAER, 5%
cholesterol HM& & R & HH D12y AR5
BOEEENICHSL, 48%0L08 & WKREINK
@ incorporation % Protosol (New England Nu-
clear) ¥ #% Biofluor (New England Nuclear)
% scintillator & |_ T Searl Mark III Scintillation
Counter # FIWCHIEL 72,

(5) CollagenMEER : BRI D collagen D5E
B X L Tt hydroxyproline % HI%E$ % HE 1z
& 04T - 72, T b bl 6N HCl i Tk 5%
L7 vBR 2B (EOYE %Ki KOH
=7 pH Fi4 Chloramin-T (= & ) £ L 72
pyrrole # toluene J§ 12 %47 L, EhrlichiA¥ % H
WREBEREL,
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1, FFOBEEE (TableI)

iz 81T 2 triglyceride (2 /\BRE A B & V%
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2, LOIEEE (Table II)

triglyceride {3 \BRMIE L (9 <0.05), K&%LHA
B (p<0.05), HHEMBE (p<0.01) HEHT,
5% cholesterol IIMARICHE L THEENET»
& 5 1172, phospholipids {3 \BR M EH I (p<
0.001), SEHAMEEHBE (p<0.001), KLEHE
(p<0.05), wEMES (p<0.01) HEHT, 5%
cholesterol mMEABICHE L AEIZEKTL, T
HERSEICEVWEEZ TR L Tz, # cholesterol 1E
I EEREERSBENA 5% cholesterol FhN A EE
WCHELAEZENMET (p<0.05) »EHLNI,

3. K#RAEEE (Table 1D
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Lipids levels in liver of 16 month-old mice given

5 9% cholesterol diet and drugs for 12 months.

(mg/g tissue)

Triglyceride

Phospholipids

Total-cholesterol

A) Normal diet

B) 5 % Cholesterol diet

C) 5% Cholesterol diet
+Hatimi-zi6-gan

D) 5 % Cholesterol diet
+Saiko-ka-ryiikotu-borei-to

E) 5 % Cholesterol diet
+Dai-saiko-to

F) 5 % Cholesterol diet
+Oren-gedoku-t6

2.59+1.21(n =10)
8.80+4.34(n =10)

Bkt
3.90+2.32(n =10)

B**
3.66+2.58(n=8)

5.00+4.02(n=7)

7.50+5.00(n=9)

31.26+ 1.02(n =10)
32.85+ 2.82(n=11)

32.67+ 2.10(n=10)
Ba
28.82+ 4.17(n=9)

26.50+ 9.20(n=7)

30.70£10.10(n=9)

2.68+0.82(n =10)
3.37+0.98(n =11)

3.3240.72(n=8)

2.75%£0.37(n=17)
3.00+1.89(n=7)

2.90£1.09(n=9)

(*p<0.05, **p<0.01)

Table II

Lipids levels in heart of 16 month-old mice given

5 % cholesterol diet and drugs for 12 months.

(mean+SD)

(mg/g tissue)

Triglyceride

Phospholipids

Total-cholesterol

A) Normal Diet
B) 5 % Cholesterol diet

2.40+1.61(n =10)
3.36+1.35(n=11)

30.12+2.01(n =10)
34.85+2.28(n =11)

2.06+0.80(n =10)
2.72+0.43(n =11)

C) 5 % Cholesterol diet B* B***
+ Hatimi-zi6-gan 1.79+1.28(n =10) 30.11+2.94(n=19) 2.68+0.27(n=8)
D) 5 % Cholesterol diet B***
+Saiko-ka-ryfikotu-borei-t6 2.13+£0.96(n=7) | 29.60+1.83(n=9) | 2.74+0.58(n=8§)
E) 5 % Cholesterol diet B* B*
+Dai-saiko-td 2.01£1.15(n=17) 27.90+5.80(n=17) 2.48+£1.08(n=7)
F) 5% Cholesterol diet B** B** B*
+Oren-gedoku-t6 1.60+0.89(n=9) 28.20+5.00(n=19) 1.80+£0.88(n=29)
(*p<0.05, **p<0.01***, p<0.001) (mean=+SD)

Table 1II

Lipids levels in aorta of 16 month-old mice given

5 % cholesterol diet and drugs for 12 months.

(mg/g tissue)

Triglyceride

Phospholipids

Total-cholesterol

A) Normal diet

B) 5 % Cholesterol diet

C) 5 % Cholesterol diet
+Hatimi-zi6-gan

D) 5 % Cholesterol diet
+Saiko-ka-ryiikkotu-borei-to

E) 5 % Cholesterol diet
+Dai-saiko-td

F) 5 % Cholesterol diet
+Oren-gedoku-to

2.84+1.29(n =10)
4.5412.19(n =10)

3.59+1.80(n=9)
3.55+2.00(n =10)
4.05+2.10(n =10)

3.29%1.85(n =10)

6.60+1.63(n=28)
7.89+3.41(n=10)

6.91+1.06(n =10)
6.1411.85(n =10)
7.79£1.72(n =10)

6.02£0.91(n =10)

3.51+0.89(n=28)
4.40%0.78(n =10)

3.9240.60(n =10)
3.86+1.09(n =10)
4.60+1.21(n =10)

3.48+1.26(n=17)

(mean+SD)
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Table IV Electrolyte levels in heart and aorta of 16 month-old mice
given 5 % cholesterol diet and drugs for 12 months.
(ppm/dry weight)

Ca Mg P
Heart Aorta Heart Aorta Heart Aorta
A) Normal diet 242+ 74 | 440+ 191 | 752+ 53 379130 | 3436+ 629 | 1618+ 183
(6 month-old) (n=5) (n=5) (n=5) (n=4) (n=2¢6) (n=26)
B) 5 % Cholesterol diet 316209 | 2330+ 331 | 852+230 811+318 | 5321+2580 | 2248+ 951
(n=12) (n=8) (n=12) (n=28) (n=12) (n=8)
B* B*
C) 5 9% Cholesterol diet 266+160 | 1062+ 806 | 850+118 3824241 |4251+1106 | 16601010
+Hatimi-zié-gan (n=7) (n=5) (n=7) (n=35) (n=17) (n=35)
D) 5 % Cholesterol diet B* B*
+Saiko-ka-ryfikotu- 222+251 | 11601658 | 790+131 351+154 | 308541531 | 1510+ 601
borei-td (n=9) (n=5) (n=9) (n=5) (n=9) (n=5)
B EE RS
E) 5 % Cholesterol diet 280+ 265 884+ 308 | 828+150 780+108 | 4880+ 980 | 1610+ 685
+Dai-saiko-t5 (n=7) (n=7) (n=7) (n=17) (n=7) (n=7)
B EER S
F) 5 % Cholesterol diet 210+106 832+ 206 | 8301250 660156 | 39601290 | 1820+ 126
+Oren-gedoku-td (n=4) | (n=4) [ (n=7) | (n=4) | (n=4) | (n=4)
(*p<0.05, ***p<0.001) (mean+SD)

#C, triglyceride, # cholesterol, phospholipids

Heart
- N (n=
DETHRSEAE T rBEORERO b L2 ?
72, (12 month-old)
4, /C‘BiUﬂ(ﬁJﬂm@Eﬁggﬁé (Table IV) 5% Cholesterol diet 755

KENRICHIT 2 CafBIZERHFRKRSHETET 5o, Chotesterol diot + L
fEmEmL, ABRHENL p<0.05), KEHB Hatimi-zi8-gan
(p<0.001), HEMES (p<0.001) HEHTH 5% Cholesterol diet +

Saiko-ka-Tyldkotu-

BNERTHREH LN, Lo CafERVWTNLAEE borei-t0

0200 400 600 B0 1000 1200

DEHNRD LN - 72, Mg [EiZ KEPHR TI3 AR OPM.M00 mg tissue weight)
WEH, EHNETHEEREHETCRCELZ L
72, PoOMEIZERAMBEEHIFRBZREHOLITB Y Aorta =)
THENMEKT 27205 L, KEIRKE DIk Normat diet —
WKRHARGETEEMERL 2L ONFENEID (12 month-old)
BHOLNLH -T2, 5% Cholesterol diet 7777777/ %6024 ——

5. *Ca 01 E & U KENR~ ? incorporation . Chatsteral siet e

(Fig. 1) Hatimi-zi6-gan RIS

$SCa? KERE L 0B~ 7 incorporation (2 59 Cholesterol diet »
59% cholesterol N AMEHE CII L BERTEIC Saiko-ka-rylkotu- o
WL TR AL, FER SR CIL S A R O emi10my tissue weigh
BRIV ERRL AN ERZRIZD LN
wh oz, Fig. 1 *Ca Incorporation into heart and aorta.

10 xCi/10 g of “Ca was administered to the
16 month-old mice, and radioactivities were
measured 4 days after administration.
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6. KEWRPD collagen & (Table V)

KERIZ B 1T % collagen & 7 # % |3 hydroxy-
proline NDERIZ L N 1T~ 7245, 5% cholesterol i
MABCILREAMERCEBRLES (p<0.01)
CHEMLTBY, ARMEIN (p<0.05), &AM

EEHEE (p<0.01) K%E#HE (p<0.05), HE
WMEE $<0.001) Z2XOFHBRSHETIIAED
HETHEED L1, TRAREHIOENEZRL Tw
72,

TableV Hydroxyproline contents in aorta of 16 month-old mice
given 5 % cholesterol diet and drugs for 12 months.

(ug/mg tissue)

Hydroxyproline contents

A) Normal diet

B) 5 % Cholesterol diet

C) 5 % Cholesterol diet
+ Hatimi-zi6-gan

D) 5 % Cholesterol diet
+Saiko-ka-rytkotu-borei-t6

E) 5 9% Cholesterol diet
+Dai-saiko-td

F) 5 % Cholesterol diet
+Oren-gedoku-td

10.10+2.07 (n=38)
19.64+6.22 (n =10)

13.96+3.22 (n=9) B*,
11.21+3.24 (n=10) B**,
13.99+2.23 (n=10) B*,

8.98+2.11 (n=19) B***,

(*5<0.05, **»<0.01, ***»<0.001)
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