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Abstract

Metabolic function - improving effect of water extract (A - ext) from Aconiti tuber

(Aconitum calmicaeli DEBX.) was investigated in reserpine-treated rats.

Reserpine at the 7.v.

dose of 2 mg/kg induced the continuous decreasing of body temperature, blood pressure, heart

rate and blood flow of kidney in rats.

A-ext at the p.0. administration of 100 mg/kg improved

all of these biological changes except for the body temperature when A-ext was administered

5 hr after the dose of reserpine.

inhibited the decreasing of only blood pressure.

ture and blood pressure in intact rats.

But, A-ext administered 1 hr before the reserpine dose

A-ext was ineffective in the body tempera-

These results suggest that A-ext may have metabolic function-improving effect in reser-
pine - treated rats, but further investigations are required to understand the mechanism

involved.

Key words Aconitum calmicaeli ; Aconiti Tuber ; metabolic function ; reserpine.
Abbreviations A-ext, water extract from Aconiti tuber ; CR, cortex area % rate ; CAR,
cortex absolute area % : MAR, medulla absolute area % ; 11-OHCS, 11-hydroxycorticoster-

oids ; ACTH. adrenocorticotropic hormone.
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(1) MebFBokHH T+ XOREEE | hEERHT
(Aconitum calmicaeli DEBX. O EAAR & Hslfn1
L7zL o) %%, 100K T100C, 3R
2EHAE L, WRET T, S LICHBERL T
Brsokt o * 2 (A-ext) #HEKICHEL 72,

(2) EERENY : Slc; Wistar REEMET » F (180-
200g) FHIv72, FHRTIIIEEER, 12 BEHE/
REMENOY A 7 VOREERE T, 1RO E &
(CE-2, HEZVT) ZHv, HEBIZKEKE TR
B¢, BABERICHT I TCIHABMTFHRETL
2o B, ERBEMHICEL TR IGERMEELLT
v PRV,

3) EBEHE

a) v b OEFBEEIZRITT reserpine NDFEE
——Wistar BT -~ M IZ reserpine (BH LV £
U, 7R e EImg/ml, - 8EE) 2
mg/kg Z BIRPES L, EBE, Sk,
AR % reserpine ALiE 48 BRE14E £ CHRERRAIC B
FELZ, B, TNLOREMZHET BT
TREET TITV, FAEERHC BT 2 i3 ER 0 E)
MRETAT - 72,

b) Reserpine | & %4 FHEEETICRITT nor-
adrenaline NFZ&——7 » i noradrenaline (/
LR T ) i, =35 5 ug/kg & ERIRNE
5.1, %o 30454 reserpine 2 mg/kg % BN
#2550, 1 — 38l CREEFMICERIEZRZEL 72,
¥ 72, reserpine ¥ 55 K[ #% 1< noradrenaline %
BE5 L, to%2BME TREBNICEBEZIEL
72

c) Intact 5 b DAEFEEEICRITT A-ext D
2 A-ext (KIC ) &0
?Q'f?— L, EMEE R ORHHEIR T & BRI e L
7z,

d) Reserpine IZ & 2 & {FBEEETICRIZTT A-
ext DEE 7w } 2 reserpine 2 mg/kg % Ik
WHES SRERMZIC A-ext OKICEE) 2RO®RS
L, EBE, BHEERMTE, OA% B DR
%, BT ER NE/BEL miEF11-0HCS &,

#¥ACTHE, MEERVUF 7)) a—-5 B2
H%E’J WE L 72,

e) E/RIRNBIE %K ——Pentobarbital (45 mg/
kg) WREETF CTHRIER (A#HAY— 3 2 7 EE
Type A600, ET.3) #HAVWTEBIRZBEL 72,

f) MRBEHIRMIE DB E FE—— Pentobarbital

FETT7 0 b #FMcBEL, GHRESKE EN
LTRYVzFLv 8y =2—1 2 FHABZEL, b
T2 AT a—H%— (Py,y-id, HEARE) 24 L TE
HIEFT > 7 (AP-601G, HAXE), X)) 757
AT (RM-6000, HARE), MEE = v
b (AP-611G, HAYWE) (o TUHEE A o #I M
& JIEL 72,

g) DB O BIE——Pentobarbital BET T 7
v P EEMICEEL, EREmEEA ORISR
ABEL, REERT 7 (AB-621G, HAENE)
EHLTCEFELEREZRY 777 AT LICA
HL, GiAEEH 2= b (AT-601G, BAKLE)
F R TR B L 7

h) BHEnmEnRlE Pentobarbital #k B
TTTy FEBEMICEEL, Tl L FRET S
YL CBEE3IEHL, REPRBIcHESERE
FIABELZ, 72, THERzEEICEEL, M\
# & 1 amplifier (MT $6F) % AL CEeskit (K
BEER ~EL, RERPRER KETR
(05kg/cm?) 2MRAS, KIEV 2 EE R
(T ZHEHEL72, Tiy.% Fick BB ZIGHL
Kety #7777 > ARITAAA L Tl ik & % 5R
Hiz,

& (ml/min/100 g) =0.693,T,;, X 100

i) BIBOEE —FHEICiE-T, BITOEER
#RE100g %D O mg TR, NEREORITE
BICNT 2 ESE2ENL L,

F72, WHRL2AIBEZEHRIK-T, tre) s
BlsE, X574 B, Y (TEexh E D Pl
) L, ~ebxsUr—aAU g mi L 7,
BEMSETICA0fEIciE R L R Lot E: v
—2 LT, Z0Oit% 7Y 4 ¥— (DIGITIZER
MODEL K-510, Logitec) # v T+ FHBIEL
72 ZNHDOAIEMIZ, Chart 1IZ/RL72Z &<,
LEMEREIC i BRE0OEEF, NREOSMEHE
ChESLEEOEEIIN T2 ESETERL (CR
i), ELICREIBMEICE T SRYE - EHmEEL
2= (CARfE, MAR{H) %K,

j) H1i% 11-0HCS B NflE—Pentobarbital &
B FCRILL, AH#SY oFEC L) miE11-0
HCSE#MIEL 7z, Thbb, HEIIK-> THE
MuiEd &, b AF v i T 11-OHCS ##iH L,
TILA ) - YRR TR, MR E (EtOH :
H,S0,=3:7) %Mz, 15C, 454 incubate L,
T % B E 468 nm, B E 520 nm I TH ¥
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Cross section (1) C
of adrenal C+M
gland

CA of each animal

——==X100=Cortex Area%(CA)

% 100=Cortex Area % Rate (CR)

average CA of intact group

C of each animal

M of each animal

average C of intact group

X 100=Cortex Absolute Area%
(CAR)

X100=Medulla Absolute Area %

Medulla
(Area;M)

Cortex
(Area;C)

average M of intact group

(MAR)

Chart 1 Estimation of cross-sectional area of adrenal gland.

2HPEL, THORXL S MED 11-OHCS &% K>
7z, 1ZHER & L T cortisol (300 ug/dl, BEALEK)
EtOH % %2 Hv 7z,

Mm% 11-0HCS & (mg/dl) = (F-B)/(5-B) x30
F=mERR O NIEE, S8 EHiaE,
B = BRNEIIEE

k) M#F ACTH EMAIE——Pentobarbital FkE
TCRILL ZIEDIFD1IENI %D 7 Lo
F )T LB E ML TR MR & T RLGE
HBICC#E ACTH B# BIEL 72,

1) M$E—Pentobarbital BRFE T CHERML L 72 M
H b I %458 L, mutarotase- GOD # (Glucose
C Test Wako, FIJe#iZE) 12 X 1 mEEE % @E L
72,

m) FFZ')) O—4 > 8&—Pentobarbital Bl T T
BB D7) 29— i3, FHL, B
DI FD IS Y DBBHICHE - TRIEL 72,
Tihbb, WE%® 30%KOH TMEAER L 2%,
95% EtOH #hill, 1.2N HCl ThKSIE 2TV, 4=
WL NVa—28%2 720>y  MBECCER
L7z,

n) MRETERIALIR— Bk R TRl £ AR AR
EThHhoLbL, AEEREICIX Student’s ¢-test %
AL,

#w R

1. 5w MEFHEEICRITT reserpine NRZE

1) ¥78): 5 b IC reserpine 2 mg/kg % MR A
BEYT DL, 0B LEBES RS L, KR
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HR(beats/min) BP(mmHg)
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Fig. 1 Effect of reserpine on body temperature,
blood pressure and heart rate in rats.

—-—,; Intact rats, ® ; Reserpine-treated rats.
Reserpine at a dose of 2 mg/kg was intravenous-
ly administered and body temperature (BT),
blood pressure (BP) and heart rate (HR) were
measured. Intact was intravenously administer-
ed saline only. Each value represents the mean
+S.E. of 7 rats. Significantly different from the
intact group, ¥p <0.05, ¥p <0.01.
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%« FIZ reserpine 2mg/kg # Bk WNH 5T 5
30 48742 noradrenaline 5 ug/kg % 8RN 5 L
7z & Z A, noradrenaline ¥ 5- %12 |3 reserpine 4L
B2, 3B ERBIRET 2 ARICHHYT 2 /EH
R 57z, L L, noradrenaline # reser-
pine L& 5 BERHIIC 5§ % &, reserpine iZ & -
TIETFTL7ERRE LRI 2ERAPED LD
-7z (BRIEIT AN,

3. Intact 5 P DEGHEEIZRITT A- ext D
e

1) BB A-ext 20, 100 mg/kg % 7 » M
O#5 1, 1, 6, SEREOERRZHIE L 71225
A-ext |3 intact 7 v F DEBIRICHEL RIT I Bh
-7z (BARITERE) .

2) MJFE : A-ext 20, 100 mg/kg % 7 +» oD
5, 1, 6, 8EEEOYEEIRE CHERIMIT %
PEL 7245, A-extidintact 7 P OMEICEEE
BAT & 2edr - 72 (BORIT L),

4, Reserpine LiE 5 v F DEFKBEIZRITT
A-ext NEZE

1) BB 5 Mo A-ext 20, 100 mg/kg &
O#51, o 11T reserpine 2 mg/kg % &%
BRI S- L 7225, A-ext %582 13 reserpine LE
5, 7THMBICBT 57y F OEBIEOET 280641
LERDP D LN -T2,

% 72, reserpine # 7 v M5 L, 0 5HH
#BiIZA-ext ZBEOREL7H, A-ext BEFEICIT
reserpine I & » TIK T L - EBIEEZ EA S5 1F
AR LN h -0 (REITERE).

2) MIE:Fig.2lcmlzZ&<, v MICA-
ext 20, 100 mg/kg #EO#H5 L, £ 1RRH#EIC
reserpine 2 mg/kg # BIRNHS T 5 &, A-ext#
581213 reserpine L& 5, 7 B &IC B 2 IHERA
R UESRIAMLE DT % HBICIHIS 5 R A5
Lntz,

F72, Fig. 3z L 722 & {, reserpine % 7 v
Mo#E L, 205EZIC A-ext RENERET
5 &, A-ext 100 mg/kg #5-##IZ 1L reserpine i- &
- TET L 2R CYsRmnE 2 A &ic E7-
HHEREED Lz,

3) OFEE: A-ext 20, 100 mg/kg 2T~ Mo
M5, #o 1R reserpine 2 mg/kg % &
MR35 L7z A5, A-ext #5313 reserpine AL E
5, 7 BRI BT 2 OABOIKT 2 #0614 2 /EH DT
B onihroz (HAEITER),

LA L, Figdiz;mL 722 & {, reserpine &5
5 EFREI#4IC A-ext 2RO 55 5 &, A-ext 100 mg/
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Fig. 2 Effect of water extract from Aconiti tuber
(A-ext) on blood pressure in reserpine-treated
rats.

—-—; Intact, © ; Control, ® ; A-ext 20 mg/
kg, m ; A-ext 100 mg/kg. Reserpine at a dose of
2 mg/kg was intravenously injected 1 hr after the
oral administration of A-ext, and blood pressure
(BP) was measured 5 or 7 hr after the dose of
reserpine. Control was orally administered
water alone. Each value represents the mean+
S.E. of 7 rats. Significantly different from the
control group, ¥p <0.05, ¥p <0.01,
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Fig. 3 Effect of water extract from Aconiti tuber
(A-ext) on blood pressure in reserpine-treated
rats.

—-—; Intact, © ; Control, @ ; A-ext 20 mg/
kg, m ; A-ext 100 mg/kg. Reserpine at a dose of
2 mg/kg was intravenously injected 5 hr before
the oral administration of A-ext, and blood pres-
sure (BP) was measured 2 or 4 hr after the dose of
A-ext. Control was orally administered water
alone. Each value represents the mean+S.E. of
7 rats. Significantly different from the control
group, ¥p <0.01.
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Fig. 4 Effect of water extract from Aconiti tuber
(A-ext) on heart rate in reserpine-treated rats.
—-—; Intact, © ; Control, ® ; A-ext 20 mg/
kg, ® ; A-ext 100 mg/kg. Reserpine at a dose of
2 mg/kg was intravenously injected 5 hr before
the oral administration of A-ext, and heart rate
was measured 2, 4 or 6 hr after the dose of A-ext.
Control was orally administered water alone.
Each value represents the mean+S.E. of 7 rats.
Significantly different from the control group,
p <0.05.
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Fig. 5 Effect of water extract from Aconits tuber
(A-ext) on tissue blood flow of kidney in reserpine
-treated rats.

—-—; Intact, © ; Control, ® ; A-ext 20 mg/
kg, m ; A- ext 100 mg/kg. Reserpine at a dose
of 2 mg/kg was intravenously injected 5 hr before
the oral administration of A-ext, and blood flow
of kidney was measured 2 or 4 hr after the dose
of A-ext. Control was orally administered water
alone. Each value represents the mean+S.E. of
7 rats. Significantly different from the control
group, ¥ <0.05.
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Fig. 6 Effect of water extract from Aconiti tuber
(A-ext) on adrenal gland weight in reserpine-
treated rats.

O ; Control, ® ; A-ext 20mg/kg, = ; A-ext
100 mg/kg. Reserpine at dose of 2 mg/kg was
intravenously injected 5 hr before the oral admin-
istration of A-ext, and the weight of adrenal
gland was measured 3 or 6 hr after the dose of A
-ext. Control was orally administered water
alone. Each value represents the mean+S.E. of 7
rats. Significantly different from the control
group, ¥p <0.05.
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%1z A-ext 100 mg/kg # 2 0#% 455 % &, reser-
pine #51c L 2RIBHERBMMAAFEICTH S N
72,
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R OEEDREL L 2HY, SEREZICIZITIT
intact 7 v P OWEIC LN, 11 BB IZEIICE
HoEehkE { k-7, A-ext 100 mg/kg 55
12 {2 reserpine IZ L 5 CR{EnZEEh % )3 2 1B H
DR b LTz,

¥ 72, reserpine LEIC L A2 DEICBIT B K
BH b EHENE A (CARME, MARfE) # #%
BraglcllE L7z & =%, CAR I3 reserpine #LiE 5
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Fig. 7 Effect of water extract from Aconiti tuber
(A-ext) on cross-section area of adrenal cortex
and medulla in reserpine-treated rats.

O ; Control, ® ; A-ext 20mg/kg, = ; A-ext
100 mg/kg. Reserpine at a dose of 2 mg/kg was
intravenously injected 5 hr before the oral admin-
istration of A-ext, and cross-section area of
adrenal cortex and medulla was measured 3 or 6
hr after the dose of A-ext. Control was orally
administered water alone. Each value repre-
sents the mean = S.E. of 7 rats. Significantly
different from the control group,

04 <0.05, Pp <0.01.
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Fig. 8 Effect of water extract from Aconiti tuber
(A-ext) on blood sugar in reserpine-treated rats.
—-—; Intact, © ; Control, ® ; A-ext 20 mg/
kg, m ; A-ext 100 mg/kg. Reserpine at a dose of
2 mg/kg was intravenously injected 5 hr before
the oral administration of A-ext, and blood sugar
was measured 3, 6 or 9 hr after the dose of A-ext.
Control was orally administered water alone.
Each value represents the mean=£S.E. of 7 rats.
Significantly different from the control group,
p <0.05.
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Fig. 9 Effect of water extract from Aconit/ tuber
(A-ext) on liver glycogen in reserpine-treated
rats.

—-— Intact, O ; Control ® ; A-ext 20 mg/
kg, ® ; A-ext 100 mg/kg. Reserpine at a dose of
2 mg/kg was intravenously injected 5 hr before
the oral administration of A-ext, and liver glyco-
gen was measured 3, 6 or 9 hr after the dose of A
-ext. Control was orally administered water
alone. Each value represents the mean+S.E. of
7 rats. Significantly different from the control
group, ¥p <0.05.
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2k - T L - Al % 2 5N X 2 2 ER
BHLNTZ, Ly L, reserpinell & - T#MmML 22
7)) a—7 > iox Ui g s 2 ER RS 5
nrz,

£z =

BTk, BEHERNC TRET, FHEND
AR S N BB R CH L, (BT
& BUCE S0 IR T, A AR D IER L
PREEEWZ B, 20k HIRE R ERIICBR
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EICARETL 72, A-ext 20, 100 mg/kg #5-13 intact
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ext @?ﬁ%%@% L7z, 7 MIC reserpine 2mg/
kg # BN ST 5 &, 30 o0 HEBIE AR
L, BEsEBICIITRHELBRES N, 24 FFEEIC
Bwl{intact 7 v ML GEEBIES A LD -
2o TALOFTRIY BEEHBICIREI N LY -
2. F72, ERE, OFE, AR EHEBOLRSEIK
HEHEBICL > TETRL 2K %R 7225, reser-
pine L& 7 5 BEfHIfE E TR L, FALE
BIETREFERELL, N0 EHHIHL T
noradrenaline D EIGIEZEENC BT 5 EBIIEMA 2 H
#F L 72, Noradrenaline |3 reserpine @ # 5- 30 4
BCEd 2 L, BEREMMET I L 7245, 5
HEN¥E TIHEHER B b -7, T4
b, reserpine 2 X UMD AR IC BT L ERKT
TURBURT AERT AL THY, 1HOBST
B B VKA L ) catecholamine X2 serotonin %
BEED, ZORFIIHE v UEARERT S &
WhN T3, k- T, reserpine L& 5 BFfE 1412
noradrenaline # #% 5. L T BERES LA L Lo -
72z h 5, 2% 2 adrenargic L{ER 2 L » Tw
T 1 reserpine LE D 5 Bl 5-Tlx, L3 %
DIFREREFAIN LR E W2 5, £2TC, 40
DHEHBTH B A-ext o kB IERFEIC
adrenargic SR AL L %> L J I reserpine A
B 5 R %I A-ext 2 O#E L, ZOREMR
M2 OREIEE OEED LA L 72,

Z DR, A-ext 3 reserpine iZ & » TIE TN L 72
ERBEREO P T, ML, i, WROKT %88
L72d, BRI L TSRS b - 72, —F A-
ext # reserpine #& 5 1 BRI BEORE T 5 &,
A-ext ¥ 521213 reserpine 12 & % MEALT % #0)
¥ L ER A EED ﬁ) nrzht, ERRRLLHAKDOET
IZx L THEL RS L - 12,

& 512, 7 FIC reserpine ##%5-% 5 & FEK-
AIFRIIESICEBRL 2B oRGERL, &l
BNHHBK, corticosterone D FRAVHZ 555, Zh
3 ACTH MO THIZ L 5 X 3R Twa . 22
T, reserpine MEIC L AREIBERNEHFPEL
72, Reserpine #LE|Z L » CRIBHEREIHML 72
75, A-ext izt - CTHIRIS L7z, ZodEmpEE &
MEOWTRICEBITBEL0H, 252 A-extic &
LN EDFALUCER L Ty a2 M5 72014
BEEIRE 24T - 72, ZORR, RIBEBOMINZ
BEOHEMICL 20T, A-ext DFIERIZ Y
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