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Studies of tonification in traditional Chinese medicine II :
Effects of Shimotsu-to and Kihi-to on the anemic rats
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Abstract

We showed previously that the anemic rat caused by bloodletting and iron-free feeding might be
useful as a model of “deficiency of heart-blood syndrome” ((~MfLEZZE). This work was undertaken in an
attempt to elucidate the effects of Shimotsu-to and Kihi-to, which are the primitive prescriptions of
blood-tonics (#filfl 5#l), on anemic rats, compared with those of erythropoietin (EPO). In normal rats,
Shimotsu-to extract (0.9~3.4 g/kg) and Kihi-to extract (0.9~3.5 g/kg), administered orally and daily
for one week, had no effects. EPO (30~750IU/kg), administered subcutaneously every other day for
one week, increased red blood cell (RBC), hemoglobin (Hb) and hematocrit (Ht). On the contrary, in
anemic rats, Shimotsu-to and Kihi-to, administered orally and daily for 3 weeks ; (1)increased a* value
in ear color ; (2)recovered the fallen blood pressure ; (3)shortened the delay of QRS-interval of ECG.
These results supported that theory the anemic rat is one of the models of the deficiency of heart-blood
syndrome.

Shimotsu-to dose-dependently increased RBC, Hb, Ht, food intakes and body weights, and recover-
ed weight of thymus and liver, and also suppressed the hypertrophy of heart. Kihi-to similarly increased
food intakes, RBC, Hb and Ht, and suppressed the hypertrophy of heart. These results supported that
Shimotsu-to and Kihi-to improved the deficiency of hematopoietic system or circulating system. Any
effect of EPO was not observed in anemic rats.

Key words tonification, deficiency syndrome, deficiency of heart-blood syndrome, traditional
Chinese medicine, anemic rat, Shimotsu-to, Kihi-to, EPO.

Abbreviations ECG, electrocardiogram : RBC, red blood cell ; Hb, hemoglobin ; Ht, hematocrit ;
EPO, erythropoietin.
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720, WREH T 3@ s EALE T L
D #z, ¥, BILH—TH L.LMETENEET
N A A, B BT, KL & R E
B LA T v b, LMEFEETUE L THE
TELEHEM A RL 72, &Wlid, Zo"EMmZ v M EHW,
EM LRI HCH 5 UinS & RSO E-IZD
W, EIMARERTTH B erythropoietin (EPO) & Ik
L b BRET L 72,

Mt & &

(1) SEE&ENY . 7 HESo» Wistar R Z ~ F # HA
TRIAL—H) L VAL, LAMOTHEEORE
BCAFH L7, EERAT L AR T Ty b —
iz kA EE & L, iR 23+1°C, I 5545%, 6:00
ST 1800 AT T TIT - 72,

() BMFERTSE @ TAMTE AT MALEREEC 138K
IR (£ ) > Z UL SRR 5.5 ug/g LT
B EOHEKE Y2 2, BREHARRTE, BEOR
KETEHZ N T o P OB b T Tlad 202 5
NBZ s, Wl THEEORAERS & UKEA
Lo EE AR Y Ldy, AR, LT 0%
- T, BOREBREE S & USRI BRER — Bk

(FeSO, - 7TH,0, 200 mg/ ¢ , MIGHisk) # 58 L kK
YUTH A B ER AR E U, FULIEAAA S o
BT T, BREETIZ T o b 2Ic REL, BER
SRR E D ESE AT 2, 1 EoBUn g
RE D 0.64% & L, HmIiZ 8K ZERHC & 5 BB
Ha 5 10:00102 3, 4 HRERRTHE 2 BAT- 72,

(3) | S, EHOWNAER GAHEE)
H T 00 (RMBERE) 4, I (Ligtng) 4, M (i
WipE) 4, A5 (UNIEE) 4g EA L L, RS AS

(BWITHE) 25, HE (NENHE) 25 Flh CEME)
2.5, e (SppE) 1.2, M (LiE#ie) 2.5, K% (i
deiE) 2.5, BRE (WTdLpE) 2.5, EHRE (EHGE) 2.5,

Wk GudbEe) 25, K% (TR 12g0EA L LTE

NEFNDHEFEL LRI LD 100g 124 4 > T HK 600
ml #M2 T30 MEEL 2%, BEHLE(f a0 &
Dok REAKEER)IC L0 30 A HEmEdt L2z, BIL
RUEMEL, SR (DF-03G, HAZEZZHMN %
Mo TR X 2 25 THRERKICERL 72,
Wi HWLHIS 32.29%, IRIMEE 23.2% TH Y, U
BOMRIT09~34¢g/kg, RBEIZ09~35g/kg & L
7z, EPO (=R > 1500, Hh8iEE) 13, 0.05% b L m
Wrna7y (3 FY+HF) 2805% vy = —Ll
AR, FAEHE 30~750 IU/kg & L 72, mecholyl (3

~

fbx %3y, PHALFEERD) 2, RSz R ARDK
R L 72, VUGB X ORI, BILELELS 158
BIRTLE D 1 H 1E 16:00 ISR 17 - 72, $HHRICIE
FEREKBZROFZS L, EPO (2, #i )y #lH%5-Bh & =Kk
124N 2RI 2 Bz 1), 20133 Hic 1Mok
TG AT 72,

@) REFHZE
1) M ARAS | SEERAR & D o X A2 U & H b TR LER
# (RBC), ~& 7 vt & Hb), ~~F 7 1)~ Ma(HL)
# A ERET 2 (MEK-515 @4, HUANE) 12 k&
N E L 7z,
2) TiE, B B IE T IohE - T, LA
WAz M 2B L7, Thbb TH
WS, HR BH A0S L0, TOE, DR
WAL ZmE, OAEB L ULERIIC LD, TR
mecholyl #lEEO M2 &Y, TEBA% 13 open field
test 4= & 0 Ml L 72, FHEE, BUMLEL O NS H %8
UF, BRI D THEERIC BRI 2ol D A5 & o 02
F1-72, A, #HBRBOLELHERET L 2HKMWES
Rig BB L7 LBESBICIT- 2, Tabb{g M
E, Odag, OERORES £ U open field test 1, B/
MALERBEAA1% 17~21 H 12, mecholyl #l BB T 21~28
Hizdr-72, B, MERICEEZHRIT 203, F—HIZ
LR HETE L WD THEH, HEICRY »EL S
Wwh gL 72,
DAREEL L UEAER, ke M2 BIMEL 72,
4) AR E B HUNUBEBHAS 28 H A1 SR E ATV, KB
PRI L CHEHEZFEEL 2,

(5) HETEERIANIE | BEMIC BT 2 FRED DB EIZ
I3, Sheffe » i (Yukms #iit 7 M) # T £E
AT 72,

1. RBC LU Hb, Ht IZXT B8

BB OHEATIZ & b % - ¢, BAERSH 72 0 9 RBC
$ LU Hb, HdFF L AT L 72, ZHUCH L i
TiE, ZOETFOIEIA A L, HREHRY L kB L3
SN (Fig. 1), i 35g/kg BTy, FEHELHE
D& LD, WS OERIC IS B L kes - 72,
EPO B:Cid, BIMAIBARTOIEEIREIC B5vTid
RBC 35 & Uf Hb, Ht W 5 & e Bhnsalsd & 725, H
MAERBAAG 1B LIRS, A M OEITIC O TR S
DEBRIILZLNL L kT, 202 i, EPO0E M
SRR, EKANOS S L ZRETEALNL LW &
IR T B,
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Fig. 1 Effects of Shimotsu-to, Kihi-to and EPO on RBC,

Hb and Ht in anemic rats.

[')NOR ; normal rats (n=14),

M CONT ; control in anemic rats (n=15),

7 Shlmotsu ; Shimotsu-to (extract 0.9, 1.7, 3.4 g/kg/day,
p.o., n=14, 14 14),

& Kihi ; Kihi-to (extract 0.9, 1.7, 3.5 g/kg/day, p.o., n=12,
12, 13),

1 EPO ; erythropoietin (30, 150, 750 IU/kg/2, 3 days, s.c.,
n =10, 10, 10).Each value expressed the mean +
S.D.. ***; Significant difference from control group by
Sheffe multiple-comparison test, p <0.05, 0.01.
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D Hathm
HMAHIZ LD H NGO 5 E 2kbd L* fHidhy

L, #kEELT o« EIZEL L7z, ZHUcHL,
®34g/kg BB L IRME 35 g/kg BETIE, HETIE %
WAt a* O BRI & L7z (Table 1),
2) MEB L O, GER

ZrimAE kY MU I AR T 0t A S LA, U
1.7 ¢/kg BETIIAE L WS HY, VUMpEs 3.4 g/kg #E8 &
M hi R 3.5 g/ kg BETIXAIE MBI A A 5 117z (Table
). EPO #Tl3, ML e Bidiled s dr - 72, 1a
oo U CHEBRBEIE TR, TR LML BT A
2% (RIS AW A

LEMDEZ T 2 — 5 DT, BB LY
QRS MEOIEf AR & L7125, UdE 3.4 g/kg ﬁf’( i3,
HEIHIH B Sz, Mg s £ CEPO R TIEH S
IR A L N » 72 (Table 1),
3) Mecholyl #l#R B

M7 v kT3, mecholyl DR Fe4512 & W fHIE Ak
MEICCT L, 90 mmHg LIF & % 9 4o Bl
FETIHMEARE LB B A b iz, TUMGHETlE,
FEEELB R 2 Al - 72 4 oo, Mo3RE X Rk
W2 DBOMEREICHL CHLA2RRERRD L
oz,
4) Open field test

BT & ) BB, H LA KT S
LT UNEID LS T T & X5 HiE o - IETTHOH
Y2 & TORBBOERAALNZH, ZHUIH LY
# 0.9, 1.7 g/kg B CBEIX W RIEMm L, i
1.7, 3.5 g/kg B TIHBICBE X FHEMET A S 1172,
g - BB ORBLY 5 3 ToORMICH L T, w
?ﬂw%&%%i’i%%ﬁ’iﬂ 1A LN -T2,

. BRELLUVERS, EKEICHTIH

ﬁmﬂﬁﬁﬁﬁi{ﬁﬁﬁ 1AMOBEBEN RS L 2KEB L
UiERE, KECHNT 2HEIALN L -1,

HIMAAEFM 2 S AREB L U EREIBR2IETN L2
%%, DO 3.4 g/kg BTl B MALERBASS 21 Ui, FET
BawdonEasl L CREDKNMERHGED & 1L
72, JEBEE 1.7, 3.5 g/kg BETIZE, {EABORIMER A A
L7z, EPO BETIE, BIMERMS HKES L R
BELMBET LY, &5 RKENE/LIERI N,

BARE TIE, FMATERM & & LI I8 A 5
s, SHBEEREE LML B A LN - 72,

4, BRERICHT 28

B MALIRBI GG 28 HIEO IR Tk, +ZIRIBLIF o ik
B VEBOMDL ALY, B L2 TwElR
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Table I Effects of Shimotsu-to, Kihi-to and EPO on the ¢* value, blood
pressure and QRS-interval in the anemic rat.

n a* Blood pressure QRS-interval
(mmHg) (msec)
Normal 14 6.5+1.1 169+ 13 34.4+2.8
Control 15 2.5+0.4 126+14 37.3+4.0
Shimotsu-to
0.9g/kg 14 127112 35.7+6.1
1.7 14 4x0. 143+19* 32.8+4.1
3.4 14 2.9%0.3 138£15 32.4+3.8*
Kihi-to
0.9g/kg 12 2.4+0.4 135+13 35.6+7.8
1.7 13 2.6+0.3 131+14 36.9+4.5
3.5 13 2.8%0.5 140+15 38.2+8.1
EPO
301U/kg 10 2.3+0.8 122+8 35.9+4.1
150 10 2.6x0.3 13210 34.9+5.4
750 10 2.5£0.9 128+19 36.514.1

Each value expressed the mean+S.D., The a* value represents degree of red.
*; Significant difference from control by Scheffe multiple-comarison test, p <0.05.

Table II Effects of Shimotsu-to, Kihi-to and EPO on the organ weights in the anemic rats.

n  Body Adrenal Thymus Spleen  Heart Lung Kidney Liver
weight(g) (mg) (mg) (mg) (mg) (mg) (g) (g)
Normal 14 264+14 39.3+3.9 232+53  483%£60 709%55 857x58 1.88%+0.14 9.4310.84

Control 15 21615 38.0x4.5 168%23
Shimotsu-to

0.9g/kg 14 22316 37.2+3.5 189%26

544183 839%75 838+L57

633186 833168 827+41
644+95* 822+67 830+48
623+51 767+41* 823+38 1.71+0.22 6.65+0.61**

—

.60+£0.12  5.59£0.58

624+58* 82089 858+£72 1.69+0.17 6.41+0.86**
59752 771169 828%24 1.
597+55 761+83 85052 1.67+0.12 6.73+0.58**

=
i+
=)

.08  6.26+0.37*

—
(o2}
—

+0.10  6.02+0.87
A1 6.18+0.69

,_‘
o
©
I+
=]

1.7 14 219+13 36.1+£3.4 202+18**

3.4 14 229+14 39.2£3.7 199+24**
Kihi-to

0.9g/kg 12 229+9 38.7+5.3 195+28

1.7 13 22315 40.5%£5.2 179£27

3.5 13 218%£11 42.6%+5.6 17725
EPO

30IU/kg 10 212+16 36.6+2.4 148+13

150 10 204+18 36.3%£6.1 132+£23**

750 10 2086 38.4%x4.1 1521£15

549+97 82668 852461 1.53+0.12 5.35+0.52
460+41  752+69* 79057 1.40+0.14* 5.14%0.74
57674 81657 811x56 1.53£0.10 5.191+0.55

Each value expressed the mean+S.D..

* ** - Significant difference from control by Scheffe multiple-comparison test, p <0.05, p <0.01.

RBOLNLh -, WNEETIIWEE LU, HEED
KF, £72, BB LG LEBOEMNA R & 1172 (Table
I, Z Az Lusis 1.7, 3.4 g/kg B T3, T L7250
Bd & CHFEROBINE L OLEADEGHAR A5 A 5
n, iy, BERTIEINEE S LI LT b 2MNEED
LTz, IR 35 g/kg BT, REROAELOIES
LB RO AERe 57z, EPO BETIS, BiRE X
U, FERIETLANHEZZLICTFELY, o

BAREFROWIEL B 5N 7L - 72,

Wiy CRF AR ) o TS, WAEA
M, AETER- - " RSN T WAL & HE
RS AL, F 7o, FRSIE GEEH) 1 TR EEE,
O, RS T L RS N TS, e
O FEECHEINTER, L ICRLER AT S
K7 HRIT, BT 5T AREOR IS N 2 G
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e LT 2O HEL T B0, F ORI
B TR RB A B S,

g s L omREE, 8m7 v FORBCE LW
Hb, Ht (23 L CHBKFR 2 EER 27 L, #i 5 #
ugm% CAEET 2 2 LSRR L, THZ i, K
H12° e o O B B RER 7 & 3% I A~ Y
H5EHBELTOHEELERL T3, 2o
MG R 2R, EHRECBT 2 1EMORS
TI3A SN H - T2, —H, F#fils 35« Tk i B i,
FRHCRFERRICE X 2040 L2 AR L THRIMERDEEE %
WmEw s EPO I, IE# 7 v Mz L TRiEs ) Ak
5" D#s r [EHE: RBC 5 & of Hb, Ht #3ins 72,
L»L, ZOEPODFERBEMDHEITE EbizALN
D, FEaRoTeHE0MNS LS SR % 3
Xz, 20k 92 EPO 3, EHKETL 2 mmLW
BERE w2 b, —7, WWEs L wEBE Ty, &
mﬁﬁﬁttﬁﬁfﬁﬁoht&%_iUﬁm&hﬁm
2R Z b, EPO & #il A& Tl mRicxd§ 517
H#gFIE, T8> TwbinrfERIn.,

/2, BT b Ci3BRE LUK, BEEOKET,
Wiz, BEBOMMA AL, ZHUSHL, Wiy
AN GALRZHHIL, MBRERMET 2 EHE /-2 &
o, BERHERALHER~DHEL LHE S NG,

EZHT, AR EYBRENEREZERT L 2D, &
e R HE” £ 08 BRI -2, 2oz T b
FEIME S OEFEREDHRET L 72hy, SV, SEIRE
L g i AL T, BT SR ETLEE
2o, ToFmT y M LUINES L 0ERE T
13, LIRAEDREIRTH 5 T ER I EE, HiK, TG
%, IRMESAEA, 1o L CUCEEMD» 8 72, 72, &
BB EE, S FOBEICE T L UWE RIS A L L,
ZO& HITARFEN LN FRIC LD 25 LIREIED I
KA —IREI N2 L3, ZORMT v b AR EE
DETNE LTS TW5 2, T bbb
HERIOBHIZAFRTRE L €T N TH D Z L BRI L T
2LDEHZ LMD,

Wiiss & e & Tld, @l &M > v b o
NYEE, HAMBENUEE, MTAETOUGEE: CIEADHN
i, MIREEET ORESFEERH AL, Lo L%
Wb, RESOERIIZ, %< olERBIIC B W TS
L 055<, UWis B R L2 0 EX QRS TR IE R
AR EDEIEIZ A 54T, £ 72 open field test 1235\
TIEL ZEHPE L, o2 &3, 60 A0
ThHhoTLHREREVFHHEE» R D L2, FHicL
DHERARL B EERL T3, L, #lmAAE
LTiE, #2087 A8MR0 L < IIBREERA~DIER- A E

B oL HEI N,

£ E

Wik LUk ZRIC L 2EBmT v FickL, U
B (% 2 09~34g/kg/day) BLWERE (=X 2
0.9~35g/kg/day) DEHEEZHETL 2.

(1) MW¥Es L wREEE, & LICH L7 RBC, Hb,
Ht m#ES L OBk IH 277 L, & 5 &2 & m
R FLBERBRICERT 6 Z R E N,

2) EMEHERTFEPO X, EWKEDT & Mokl
T RBC, Hb, Ht @8 & 2 e BnfEH 257 L 2225, &l
Ty MR L CIRMEERR RS ST, WS B LU
IRRBNER & 3R B 2 LR nge,

(3) M¥iss L vEEEE, B MBI 2 E 4o
a* i GRA) DT, MENMET B L LEK QRS IR
R LS im 2R L 72, 2L ORGEIE, I
HEoy TR ITIEEE, IR, ORISR, okeE
ERETA2L0THY, ZoOFMT v M LMEEET
WELTHHETH L Z ERENT,
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