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Abstract

. We investigated the effects of Dokkatsu-kakkon-to (DKT), a Chinese medicine for shoulder
stiffness, on the blood flow in the femoral skeletal muscle in anesthetized rats, using laser doppler
flowmetry. DKT at doses of 100 and 1000 mg/kg, i.d. increased the blood flow in the femoral skeletal
muscle in a dose-dependent manner. The effect showed a significant difference from the control at 5 to
30 min after administration. DKT is composed of the components of Kakkon-to, Dokkatsu and Jio.

.Kakkon-to at a dose of 1000 mg/kg, i.d. increased the blood flow in the femoral skeletal muscle, but

Dokkatsu at a dose of 100 mg/kg, 7.d. and Jio at a dose of 300 mg/kg, i.d. did not affect the blood flow.
The blood flow in the femoral skeletal muscle decreased with the drop in body temperature and
increased with the rise in body temperature. There was a good correlation between blood flow in the
femoral skeletal muscle and body temperature. DKT increased the blood flow in the femoral skeletal
muscle at a low body temperature of 34.0°C, and inhibited the decrease of blood flow with the drop in
body temperature from 37.0 to 34.0°C. However, DKT did not affect the normal body temperature in
rats. These findings suggest that DKT improves the circulation of the blood in the femoral skeletal

muscle.

Key words Dokkatsu-kakkon-to, blood flow in the femoral skeletal muscle, shoulder stiffness.
Abbreviations Dokkatsu-kakkon-to, (Du-Huo-Ge-Gen-Tang), HiEER# ; DKT, Dokkatsu-
kakkon-to ; Kakkon-to, (Ge-Gen-Tang), %R ; KKT, Kakkon-to.
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Table I Components and their contents in daily dose of
Dokkatsu-kakkon-to (DKT).

(g)
Puerariae Radix BIHR 2.5
Cinnamomi Cortex MR 1.5
Paeoniae Radix 23R 1.5
Ephedrae Herba IR 3 1.0
Araliae Cordatae Rhizoma Fhidh 1.0
Zingiberis Rhizoma HE 0.5
Rehmanniae Radix o 2.0
Zizyphi Fructus KH 0.5
Glycyrrhizae Radix FREAT 0.5
Total 11.0

bR T3k

(1) SEERENY) : Wistar RHEME S » b (K& 180~ 300
g, OARTZZ N =)EMHLAZ, 7o MIERGHE
0 —ME L 72,

(2) fERZEY M3 s L OHMEEMRG T X 20K, 8
ST % 2K, MG X KB L O EE T % 20K (§
~NCCERRGIZ CIER) R, BRI ORI L,
0.5 ml/100 g KEH+ "B N#S- L 72, 72700, IEHK
TRIH IR EE AN Bt AN

(3) BN : 5 Fokiniz T FHEHEIERS L,
i A (ATB-1100, HASE®E) W — 3 2 & i)
By 7T w7 (FHEEX0.1°C, 4 #ie+0.1°C) o & 0 #lsE
L, e—=F—ADT7 T 4 bBLUNRMRT > 70 k
D e 0.1°C Thia LB 37.0°C £ 7012 34.0°C iz

oz, 72720, HWEEATIC L 3 MRENELEWES
BEEIEAA v F THERE DK E 37.0°Co> & 34.0°C i
1) B2 AR BT 247 2 RRRIECER L 72, £ 7208
FAKIRHER I3RS TIREBIEN A & L 72,

4) BIEFILREOBRIE : 7V 7> (1.2g/kgip., ¥
) ITTRBRL 72T 0 P OBEESEUIBEL, 4R
ISPl S B O # = 2 — v (SP-45, F HBED %
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Bhaemic 3 Lo, oD &b 30 HLEL 2
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B oL D 1R L 1o,

b)) EBEBOAIE . #HKMTIZHIT2 7 FEBE
ZORIEHIESEE (ATB-1100, HANRE) £ HWC, #ikk
B GE, 51530 47, TERRY, 28R, 4B L U6
EENCEE L 72, T BARERBR I3 i 22°C, ) 60 9% 1o )
WMENTVBBENTITR » 72,

6 MESLCDHBORIZE 7L 2> (1.2g/kg @
PITTRREEL 727 v b ORE 2 WEA L, LB HEIRN
WIS L MBI ER O A = 2 — 1 (SP-45, 5 H#
B ZHEIAL, MR (PA-011, 22— X7 4 HL)
B L OHEGE (HR-011, R&Z— AT 4 Hu) oL
72, FERBENICEDERGHO N =2 — L B FHE & R
WRIAL 72 B X ONIAR 47 & L 30 or il %esE
Lz, MMEE BNy L, ek (RECTI-
HORIZ-8 K, HABHA=S) 124D 2 BRGlaR L 72,

(7) IRETAMER | EBERIIFEE HERE TR,
— JCHL 8 4 B A4 1% Dunnett 805G & B v TGRSR
HEAT - 72,

1. IEHERER (37.000) & &L TEFERF (34.0°C) (2
BT 7y F KRBREERHIUTE ST T 2 EBIRSNE
B .

Wik %2 37.0°C Iz B L 727~ b o R BRAT#% ) 1l 3T 5
XY B IS HS OTER S MG L 72, B (GREK)
A, MIGERE > % 23K 100 B L O 1000 mg/kg %
RO FEBNRGRIOMEEIE, FRFN 152422
ml/min/100 g (CF¥+#E#3R 2, n=5), 19.0+2.7ml/
min/100g (n=6) ¥ X 1r18.9+3.6 ml/min/100g (n=6)
THY, BEHOMNKREICITEHETHEELAETED S
Niedr -7z, B KBA) BUBE, BRIEERELX X
#F 100 B £ 5 1000 mg/kg 5B |- 38N 512 &
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Fig. 1 Effects of Dokkatsu-kakkon to (DKT) on the
blood flow in the femoral skeletal muscle in anesthetized
rats with a normal body temperature of 37°C.

B ML D EAE D WMA e il & Fig 1izasL 72, BRiGE
M5 IE RIS (37.0°C) 12 354> TH SR 000 20 A BT
R i £ L, = % 2K 100 mg/kg, i.d. #
TR igg 5, 10, 15 B L0030 402, 1000 mg/kg, i.d.
B TR £ 10~35 AT B TH - 72 (Fig 2A),
AR (34.0°C) 12834 5 T v b KBRS LA s IS
KB MGG DM 2 MG L7, I GEROK) #
SRR, MUR IS T X AR 100 B & U 1000 mg/ ke £ 4-
o1 BN G o s, £ 162121
ml/min/100 g (n=6), 155+2.3ml/min/100g (n=6) %
LU 17.6+21.7ml/min/100 g (n=6) TH ", FHEENIZH
WA SN o T2, MG RN = X 24100 mg/
kg, i.d. [ZAAKIEES (34.0°C) 12 B v TABRAAR I 1003 5T
Y% 20 0012, 1000 mg/kg, id 13 HE1E 15~25 47
IZArEz s w7 (Fig. 2B),
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NBRATAR I M 6 S 2 B LAz, il &
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Fig. 2 Effects of Dokkatsu kakkon-to (DKT) on the
blood flow in the femoral skeletal muscle in anesthetized
rats with a normal body temperature of 37°C {(A) and low
body temperature of 34 °C (B). Each value shows the
mean+S.EM. *: p<0.05, **: p<0.01 vs. Control (Dun-
nett's test).

—O— Control (n=7)

—@— KKT 1000 mg/kg, i.d. (n=7)
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Fig. 3 Effects of Kakkon to (KKT), Dokkatsu and Jio on
the blood flow in the femoral skeletal muscle in anesthet-
ized rats with a normal body temperature of 37 C. Each
value shows the mean+ S.EM. *: p <0.05 vs. Control
{Dunnett’s test).
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T Fig. 31250 72, «Eiiﬂﬂé‘ﬁ/}li? 7.4 1000 mg/kg, 7.d.
IR A% 10~50 AFis s & 10~15 96 WS4, #4
%10, 15, 35, 40 B K50 ST TH - 720 —-J),
G T X 24100 mg/kg, id 3B LU T % 20K 300
mg/kg, Ld 137y PATRS ML R L TS A e e
}ﬁ v IRBTLdr o 720
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v ) #2 A 4’ v F A 37.0°C A 65 34.0°C Iz A
&, ARIRIE RN L ’C1”“J 100 201212 34.00C iz -
7o FACAE S T, ABRAT RS T Ly 100 Al
80 % 2L N L 72 (Fig. 4), Wilidy 34.0°C izdcad L 1214,
Rl 2 37.0°C 1z id &, #3049 7 F DKL
13 37.0°C 1z L5k Ly ATAR I s & AR, l"n’t L Lz
WML 22 (7= RN E), Zisnl b LK &R
TR M F S (AP PEAE S  7e, MG — X
24210, 100 35 & O 1000 mg/kg o- |- 45BN 14, K

—O~ Control {n=7)

—@— DKT 10 mgkg, p.o. (n=7)
—— DKT 100 mg/kg, p.o. (n=6)
—&— DKT 1000 mg/kg, p.o. (n=6)
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Fig. 4 Effects of Dokkatsu kakkon to (DKT) on the
blood flow in the femoral skeletal muscle with the drop of
body temperature from 37 to 34°C in anesthetized rats.
Fach value shows the mean +S.EM. *: p<0.05, **: p <
0.01 vs. Control (Dunnett’s test).

WA X 5T v b KBRS IR 95 DIk 2 HE A
L R L, 100 mg/kg THe5-4% 10~50 2712, 1000 mg/
kg THeA# 10~90 537124735 T % - 72 (Fig. 4). 10 mg/
kg T3 KB /f SRS O A (2 0 L TGS R
L7zhfiiscidedr» 7. & 7’51%2'«5\'5*1 % A 100
35 X U7 1000 mg/kg LA W IREAT ML T g
EORL AT TR e o 72,

4. v MERERICXT ZMEBRSOER

T b EAREIS N B MR B AR D A M L
2o I (ZEREUK) B, AT = % 24010, 100
3 L P 1000 mg/kg U REORE T E BT OKIRLE,  Z AL
Z1 36.9+0.3C (n=6), 36.9+0.3°C (n:S),268+02°C
(n=6),37.0£0.2°C (n=6) TH N, FHE 14; T
& B - Te, MG Ry = X 2 AU 10, L;U
1000 mg/kg p.o. DIHRUZ 3 WT, #0544 30 J\JS L1
BEIRN AR [ 5 HEUIN 2 A L 72250 8 20 e N T e
-7z (Fig.5),

—C— Control (n=6)

—@— DKT 10 mg/kg, p.o. (n=5)
—— DKT 100 mg/kg, p.o. (n=6)
—&— DKT 1000 mg/kg, p.o. (n=6)
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Fig. 5 Effects of Dokkatsu- kakkon to (DKT) on the
normal body temperature in conscious rats. Each value
shows the mean=S.E.M.
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i‘]ﬁ‘é%hi%’ﬂww@ﬁ Hi & 4*?:11 L 7ze Wi (YK
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Table II

Effects of Dokkatsu-kakkon-to (DKT) on the mean blood pressure (A)

and the heart rate (B) in anesthetized rats.

A. Mean blood pressure (mmHg)

ﬁﬂf Control (n=5) (%) DKT 100 (n=5) (%) DKT 1000 (n-4) (%)
-10 70.0x 7.7 ( 95) 71.3+ 9.4 ( 99) 73.4% 6.0 (102)
0 73.4+ 5.7 (100) 71.5+ 7.8 (100 71.6+ 5.4 (100)
30 72.94+ 9.6 ( 70.2+ 6.6 ( 99) 738+ 4.0 (104)
60 75.1+10.0 (101) 71.0+ 4.7 (101) 70.0+ 3.5 { 99)
120 72.8415.0 ( 95) 68.9+ 5.6 ( 98) 69.9+ 3.7 ( 98)

B. Heart rate (beats/min)

&ﬁf Control (n=5) (%) DKT 100 (n=5) (%) DKT 1000 (n-4) (%)
-10 366.0+14.6  ( 98) 356.4+ 7.2 ( 98) 396.532.8 { 98)
0 374.4% 9.8 (100 362.0% 5.5 (100) 404.5+33.4  (100)
30 404.0+24.4  (108) 417.2+ 9.5 (115 468.5+25.1 (117)
60 404.0+£13.0 (108) 424 8+ 4.5 (117 468.0+26.2 (117)
120 442.0+13.5 (118 421.6+20.2  (117) 470.5+22 .4 (117)

MG A3 = % 2y 100 1 & 11000 mg/ kg, i.d.
3, JETRLEE (37.0°C) D 7 v b ABRAT AR G LR R ’3;’11?;’
)Jlléi%f:: L&, ﬁw,m/ﬁ%%mf Z ) ORI

RS R A & B A TR dE O B G p R X jﬂ,
72 F MRS ORI TH é.&;ﬂi@m, Hihis &
NHBACIZ D CRIERZ, I IRIEEE 37.000) 2 BT 5 7
v R AT M R B T & MR L 2R, G,
¥ 2K 1000 mg/kg, i.d 3 IMHE: % B ’é% Z D
HIE B B AR © % 20K 1000 mg/kg, 7.d. X 1T T
By o Tz, BT RS T % 20K 1000 mg/kg toEn
TOWAHEYITH B, FRIFL X 2K 100 mg/kg, i.d. 1 &
UTHEEE X 24 300 mg/kg, i.d. (X HBPE - TIEW S
AR i 8 e o 7o, BRI IR, AR, B, W
NGO g KEA LR BENRTH B, AR
ZIEEhMLE, R, B, S, H 2D, W, T
“ﬁ)ﬁimgli‘iaz}f, MREZIREDIEL T T Z &0
(, BEHE, R, BUEATL T, U LXRITPoIbIE
L0, FRKHORNEN ZbIE) 2ET 5L 0,
FEBETED e ( TH MR DB B L DT e B &
SRT B0 AR PRSI A R AT, B A
DI RETEO Z b D 25T 2RI L Ty

2ph Litdn, EE, B IE IR0 2 b RN
LHIWLA TS, FoMimIIEusEER % Y/J\ iﬂjﬁ\
WA EIG & - Tl - a3 2 t 2Nt
Wwh, TNHDI E LD, ROEER I3 SR O R
M FEE R AAEN], ST OSUEIIE B & TR o R
EHIC E NI D 28T 5 2 &05K 2 Ll b,
TG B ARGS IX 7 5 S R A AL 7272612,
Ao o A DR (B, ®, HE) oo
4\ 7M Larzeind-TRELFINIZELNS Z
s KRBT FERC B W T LATRIH O Ui & A S
"Irml‘%f)‘%z L7z, Lzhi=7T, ﬁWI&(ﬁ,'LH* (34.0°C)
B & ARIRACT (37.0—34.0°C) 121 ) i B &AL R
T MG S DA a:MnH,to v PRI % 37.0°C
5 3.0 CIZIVT S5 &, 1+0’C7"/I"}\‘uu
L a T IR TATIa T 2 S B N %: 37.0° C R, KEREAS
I H IR o B iz i L 72, iSRRG
X Z KN 100 L 1000 mmg/ kg, id i3, 1EGE AR
(37.0°C) »7 » MR L T & kI AR (34.0°0) 12
L7227y Flort U T4 KBRS B 10 i &2 8 &
720 FAKIALN (37.0-34.0°C) 12 & B BB TR LH
ML LHRIL 2, 20 LD, MIEERGIE
FnifcEoEAc k) AT 2 EEL, L BEIY
DEEKIZ 5T S W REME AR X N, F oS
I X% 2K 100 35 & 0F 1000 mg/kg (2 BB F o0 7 v KR
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ﬁuwmmm EREL T 2005 LAz, Zoi

M2EIF T A T h B A%, JITEE I RIE Aot L
T & DM 2 T L T B ulfigthhvRmge s e, &

AT IR MRS % 24100 5 £ 1000 mg/kg 1 7

FooMEB X Ao N L GREE RIZ S 72
LD, MG R '(4'/}7) ARG MR A, IR A

PN ENNSE - d2L S AN NN Gl S e & ¥ 113 DA
HOWHTH S <E B (AN

MIGEMS S L OERE I IIRES L OES T EN
TEN, O 5 3 % 1L #F #ephedrine 5 & f
paeoniflorin T# %, ephedrine {3 5 kit ELE £E 7 ]
B & U‘ rH’ oM 2 EMAIZ AT 5 Z &6 NT
W3 1" % 72 paeoniflorin 13 MAFHEHEME A B & OV #0 R
SEGIH 2 5 5 2 2 s T w2 Lrdis
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