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Studies of tonification in traditional Chinese medicine III :
Effects of Shimotsu-to on the hematopoietic system in the anemic rat
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Abstract

We previously reported that Shimotsu-to improved anemia induced by bloodletting and iron-free
feeding in rats. This study was undertaken to elucidate the effects of Shimotsu-to on the bone marrow
in the anemic rat. Shimotsu-to was daily administered at the dose of 3.4 g/kg/day for 7 days before and
for 20 days after the first anemic operation. Shimotsu-to increased RBC, Hb and Ht. It also increased
the ratio of polychromatic erythroblasts and orthochromatic erythroblasts in the femoral bone marrow
of anemic rats at the 10 th and 20 th day after the first anemic operation, respectively. On the other hand,
when iron was administered daily at the dose of 0.19 mg/kg/day, the same amount as that contained in
Shimotsu-to, for the same period as Shimotsu-to, it increased RBC, Hb and Ht. Iron also increased the
ratio of orthochromatic erythroblasts in the femoral bone marrow at the 20 th day after the first
operation, without affecting the ratio of polychromatic erythroblasts. These effects of iron were less
potent than those of Shimotsu-to. These findings suggested that Shimotsu-to stimulates the synthesis
of Hb in the femoral bone marrow and improves the hematopoietic system and that iron partly
contributes to the actions of Shimotsu-to on the hematopoietic system.

Key words traditional Chinese medicine, tonification, Shimotsu-to, anemic rat, hematopoietic
effect.

Abbreviations RBC, red blood cell; Hb, hemoglobin; Ht, hematocrit ; Shimotsu-to (Si-Wu-
Tang), M4
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Fig. 1 Effects of Shimotsu-to and iron on RBC, 11b and 11t
in the anemic rat.
Normal Vehicle ; distilled water (n=10), Anemic Vehicle ;
distilled water (n=10), Shimo ; Shimotsu-to (extract 3.4 g/
kg/day, n-10), Iron ; FeSO,(Fe 0.19 mg/kg/day, n-10).
Each column represents the mean=S.D. Test drug was
administered orally for 7 days before and for 20 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. ¥, ¥Y¥; Significant difference
from Shimotsu to group by LSD test at p<0.05, 0.01.

Table I Effects of Shimotsu to and iron on nucleated cell
counts at femoral bone marrow in the anemic rat.

After the first anemic operation

Nucleated cell counts { X10%/ul)

Group Drug (n) 10thday (n) 20th day
Normal vehicle 9 157+40.8 10 155%17.4
Anemic vehicle 10 148427.7 9 132+31.9

Shimotsu-to
9 195+50.2 9 142+54.

[Sv]

3.4 g/kg/day
Iron
0.19mg/kg/day 10 148+19.9 10 138+16.5

Each value represents the mean+S.I). Test drug was ad-
ministered orally for 7 days before and for 20 days after the
first anemic operation. Normal vehicle and ancmic vehicle
groups were administered distilled water.

FERIZ I L 72 (Fig. 2A, B), Z iUk LN aE T,

A

¥
100
Polychromatic erythroblast

Normal Anemic

_

T

50

25

Vehicle Vehicle Shimo Iron
Treatment

% B
20

Orthochromatic erythroblast
Normal Ane‘mic

1 i0th day
. l [0 20th day

#

T

Vehicle Vehicle Shimo Iron
Treatment

Fig. 2 Effects of Shimotsu -to and iron on the differential

cell counts of polychromatic erythroblast (A) and ortho-
chromatic erythroblast (B) at femoral bone marrow in
the anemic rat.
Normal Vehicle ; distilled water (n=10), Anemic Vehicle ;
distilled water (n=10), Shimo ; Shimotsu-to (extract 3.4
g/kg/day, n=10), Iron ; FeSO, (Fe 0.19 mg/kg/day, n-10).
Each column represents the mean+S.D. Test drug was
administered orally for 7 days before and for 20 days after
the first anemic operation.
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#4 : 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 Micrograph of the femoral bone marrow in the anemic rats treated with Shimotsu to and iron
{at X 1000).
Arrow sign indicates erythroblast, stained by May Giemsa method. Normal Vehicle ; distilled
water, Anemic Vehicle ; distilled water, Shimo ; Shimotsu-to {extract 3.4 ¢/kg/day), Iron ; FeSO,
(Fe 0.19 mg/kg/day). Test drug was administered orally for 7 days before and for 20 days after the
first anemic operation.
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Table II  Effects of Shimotsu-to and iron on the differential cell counts of glanulocyte, lymphocyte and monocyte

at femoral bone marrow in the anemic rat.

After the first anemic operation

Group Drug Granulocyte (%) Lymphocyte (9) Monocyte (%)
(n) 10thday (n) 20thday (n) 10thday (n) 20thday (n) 10thday (n) 20th day

Normal vehicle 9 25.3—5.1 10 25.0-2.9 9 16.5—3.1 10 17.523.8 9 7.3+1.8 10 8.9-2.3
Anemic vehicle 10 22.1+=3.7 9 16.9+3. 3¢ 9 16.515.7 10 13.9%£4.4 9 6.522.3 6.4-2.2

Shimotsu-to

3.4 g/kg/day 9 18.1=3.2 9 18.0+5.2 9 14.5+4.0 10 12.1+42.6 9 S.brld 100 5.0=1.1

Iron

0.19 mg/kg/day 10 22.6+4.1 10 18.6=1.7 9 16.7=6.8 10 12.112.5 9 T.2=1.7 10 7.1x25

Each value represents the mean = S.DD. Test drug was administered orally for 7 days before and for 20 days after the first anemic
operation. Normal vehicle and anemic vehicle groups were administered distilled water. ## ; Significant difference from normal

vehicle group by LSD test at p<<0.01.
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Table III Effects of Shimotsu-to and iron on body and organ weights in the anemic
rat at 20 days after the first anemic operation.
Group  Drug (n})  Body Adrenal Thymus Spleen Ieart Liver
weight (g)  (mg) (mg) (mg) (mg) (g)
Normal vehicle 10 276+ 9 43.4+4.7 296142 566 57 69043 11.1-1.2
Anemic vehicle 10 222 18##  37.1=4.6%# 1944 58##  507+48 64644 7.620.644
Shimotsu-to
3.4 g/kg/day 10 220+15 44.174.0** 19746 53864  655=51 8.7-1.0
Iron
0.19 mg/kg/day 10 22621 39.8+3.8 21047 5325+67  636+65 8.5+0.8

Each value represets the mean+S.D. Test drug was administered orally for 7

days before and 20 days

after tht first anemic operation. Normal vehicle and anemic vehicle groups were administered distilled

water. #, ## ; Significant difference from normal vehicle group by LSD test at p<0.05, 0.01, ==

s Signifi-

cant difference from anemic vehicle group by LSD test at p <0.01.
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