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Studies of tonification in traditional Chinese medicine IV :
Analyses of drug combination of Shimotsu-to in hematopoietic effect
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Abstract

We previously reported that Shimotsu-to (Sm) was effective in the anemia model of rat. Here we
examined the main component of Sm which consisted of four crude drugs ; Rehmannia root (Rr),
Cnidium rhizome (Cr), Peony root (Pr) and Angelica root (Ar). When any 3 out of 4 components were
combined and administered for 7 days before and for 25 days after the first anemic operation, Sm minus
Pr (1.1 g/kg/day) and Sm minus Ar (2.4 g/kg/day) increased RBC, Hb and Ht. Sm minus Cr (2.6 g/kg/
day) increased RBC and Hb, while Sm minus Rr (1.9 g/kg/day) increased only RBC. The effects of
individual components of Sm were examined. Ar (1.0 g/kg/day) increased RBC, Hb and Ht, and Rr
(15 g/kg/day) increased RBC and Hb. Cr (0.7 g/kg/day) and Pr (0.7 g/kg/day) slightly increased RBC,
Hb and Ht. When any 2 out of 4 components of Sm were combined, Rr plus Cr (1.6 g/kg/day), Rr plus
Ar (1.7 g/kg/day) and Cr plus Ar (1.2 g/kg/day) increased RBC, Hb and Ht. Pr plus another component
slightly increased only RBC. Iron contents in each component and combined 2 components of Sm were
in the following rank of order ; Cr>Rr=Ar> >Pr and Rr plus Cr>Cr plus Pr=Cr plus Ar>Rr plus Ar
> Rr plus Pr>Pr plus Ar. The order in one component did not correspond with the improving effects
on the hematopoietic systems, but in 2 components the order corresponded approximately with the
improving effects. Copper or zinc contents in each component was not related to the improving effect.
These findings suggest that the improving effects of Sm on the hematopoietic system are mainly due to
Rr, Cr and Ar, and partially to the content of iron in Sm.

Key words traditional Chinese medicine, tonification, Shimotsu-to, Rehmannia root, Cnidium
rhizome, Peony root, Angelica root.

Abbreviations RBC, red blood cell; Hb, hemoglobin; Ht, hematocrit ; Shimotsu-to (Si-Wu-
Tang), V¥
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Fig. 1 Effects of Shimotsu to and combination of three
components of Shimotsu to on RBC, Hb and Ht in the
anemic rat.

Normal vehicle ; distilled water (n-8), Anemic vehicle ;
distilled water (n 10), Sm Rr ; Shimotsu to minus Reh-
mannia root (extract 1.9¢/kg/day. n-10), Sm Cr ;
Shimotsu t() minus Cnidium rhizome (extract 2.6 g/kg/
day, n-10). Sm  Pr ; Shimotsu to mimls Peony root
{extract 141 g/l\g/day. n- 10}, Sm Ar ; Shimotsu-to minus
Angelica root (extract 2.4 g/kg/day, n=10), Sm ; Shimot-
su to textract 3.1 g/kg/dav. n 10). Each column repre-
sents the mean—= 8., Test drug was administered orally
for 7 days before and for 25 days after the first anemic
operation.

##; Significant dlffercncc from normal vehicle group by
LSD test at p<0

=, +x ; Significant diffcrence from anemic vehicle group by
LSD test at p<C0.05, 0.01.
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Fig. 2 Effects of Shimotsu-to and individual component of
Shimotsu to on RBC, Hb and It in the anemic rat.
Normal vehicle : distilled water (n-8), Anemic vehicle ;
distilled water (n-10), Rr ; Rehmannia root (extract 1.5 g/
ky/day, n 10), Cr ; Cnidium rhizome (extract 0.7 g/kg/
day, n=10}, I’ : Peony root(extract 0.7 g/kg/day, n 10),
Ar Angehca rm)t (extract 1.0 g/kg/day, n=10), Sm ;
Shimotsu to (extract 3.4 g/kg/day, n 10), Each column
represents the mean+S.D. Test drug was administered
orally for 7 days before and for 25 days after the first
anemic operation.

## ; Significant difference from normal vehicle group by
LSD test at p<0.01.

= +x : Significant difference from anemic vehicle group by
LSD test at p<0.05, 0.01.
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Fig. 3 Effects of Shimotsu-to and combination of two

components of Shimotsu-to on RBC, lib and Ht in the
aneniic rat.

Normal vehicle ; distilled water (n-8), Anemic vehicle ;
distilled water (n-10), Rr+ Cr ; Rehmannia root plus
Cnidium rhizome (extract 1.6 g/kg/day, n=10), Rr+Pr
Rehmannia root plus Peony root (extract 1.5 g/kg/day, n
=10), Rr + Ar ; Rehmannia root plus Angelica root
{extract 1.7 g/kg/day. n-10), Cr+Pr ; Cnidium rhizome
plus Peony root (extract 1.1 g/kg/day, n-10), Cr+Ar ;
Cnidium rhizome plus Angelica root (extract 1.2 g/kg/
day, n-10), Pr + Ar ; Peony root plus Angelica root
(extract 1.2 g/kg/day, n=10), Sm ; Shimotsu-to (extract
3.4 g/kg/day. n=10). Each column represents the mean £ S.
D. Test drug was administered orally for 7 days before
and for 25 days after the first anemic operation.

## ; Significant difference from normal vehicle group by
LSD test at p<0.01.
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= ++ ; Significant difference from anemic vehicle group by 7o) e [N T 2 & .z
LSD test at p<0.05, 0.01. R R L AL R LS TN S A
Table I Iron, copper and zinc contents in the extracts of Shimotsu to, individual
components and combination of two components of Shimotsu-to.
(n) Fe?* Cu?t Zn?*
Rehmannia root (Rr) 3 104+ 7.5 ug/g® 3.1+=1.0 ug/gV 3.942.0 pug/g?
Cnidium rhizome (Cr) 3 172+ 3.3 7.0%£0.3 3.9+0.1
Peony root (Pr) 3 5+ 0.4 3.440.1 5.3+0.2
Angelica root (Ar) 3 100£ 0.8 5.0+50.3 3.7+0.5
Rr + Cr 3 200+12.8 pg/2gv 7.942. 1 pg/2g 5.3x1.4 ug/2gv
Rr + Pr 3 117+ 9.9 3.9+0.4 6.7+0.7
Rr + Ar 3 143+ 8.0 5.4+1.2 5.2+2.0
Cr + Pr 3 157+ 0.6 §.3+0.3 5.940.4
Cr + Ar 3 154+24.6 8.4+0.3 4.0+1.0
Pr + Ar 3 103+ 4.4 6.6+0.9 8.5+1.2
Shimotsu to 3 416+41.6 ug/4g® 18.0+1.4 ug/4g¥ 13.5+2.6 ug/4g®

Each value represents the meanxS.D.. a)

; weight of dry crude drug
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Table I Effects of Shimotsu to, individual components, combination of two and three components
of Shimotsu-to on body and organ weights at 25 days after the first anemic operation in rats.

Group  Drug (n)  Body Adrenal Thymus  Spleen Heart Liver
witght (g) (mg) (mg) (mg) (mg) (g)

Normal vehicle 8 239::12 38.2=3.0 207=34 462+ 36 676140 9.8+1.0

Anemic vehicle 10 226= 9 36.6+3.3 199445 588+53% 745445 8.3+0.5%
Rehmannia root (Rr) 10 234+15 39.0=5.9 194+29 62956 727455 8.4+0.8
Cnidium rhizome (Cr) 10 235=15 39.3=3.7 196 £29 651+50 777+63 7.910.4
Peony root (Pr) 10 221+16 38.9:£3.8 165+27 67683 730 +38 7.3+0.8
Angelica root (Ar) 10 244-18 39.7+4 .4 19943 5812-50 774+48 7.9%1.1
Rr + Cr 8 228412 37.842.3 20429 55952 68743 8.610.8
Rr + Pr 8 215+ 9 38.0=1.8 183+19 582 65 67966 7.8+0.9
Rr + Ar 8 216 =14 38.4+3.9 175+21 494+51 64557  T7.6x1.0
Cr+ Pr 8 213=*12 37.0+3.1 199+32 567 +54 67844 7.9+0.6
Cr + Ar 7 233%10 39.8£3.6 203£33 562132 70745 8.740.7
Pr + Ar 8 218*12 38.1%£2.5 20421 585+75 70342 8.1+0.6
Shimotsu-to-—-Rr 8  233+12 37.5%3.9 23631 60841 722 +41 8.4+0.8
Shimotsu to—Cr 8  230x11 38.8+3.2 20417 59352 73349 8.8+0.8
Shimotsu to—Pr 7 242+13 38.1+3.8 224=+15 559=88 743+23 9.0+0.7
Shimotsu-to- Ar 8 234+13 37.313.6 216145 600+74 708 =46 9.4+0.8
Shimotsu-to 8 245+ 15 38.6=2.8 24148 590490 719+38 9.6+1.1

Each value represents the mean+S.D. Normal and anemic vehicle groups were administered distilled water. Test
days before and for 25 days after the first anemic operation.
= Significant difference from

drug was administered orally for 7
# ;. Significant difference from normal vehicle group by LSD test at p<0.05.

anemic vehicle group by LSD test at p <0.05.
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