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Besides it’s all important analgesic action, morphine has, among others, hyperglycemic effect, though
not important clinically, which is believed to be resulted from augmented glycogenolysis in the liver
and muscles due to the increased liberation of epinephrine from the adrenal medulla upon the stimul-
ation of the posterior part of hypothalamus.

It is known that adrenergic blocking agents are acting inhibitory to this sort of hyperglycemia
Much, however, should as yet be studied for the drugs which affect central nervous system and release
of endogenous catecholamine as far as their effects on hyperglycemia are concerned. Much is still not
known about the effect of ginseng, which has been highly regarded in the Herb Medicine,  as far
as it's influence on the blood sugar is concerned.

Author investigated the effects of chlorpromazine, reserpine and ginseng on epinephrine induced,
and morphine-induced hyperglycemiae.

Animals used in this experiment were healthy albino rabbits weighing approximately 2.0 kg of body
weight and were all fasted for 24 hours, before the experiment undertaken. Blood sugar determination
was carried out by Nelson-Somogy method.

Results obtained are summarized as follows;

1. The groups of rabbits administered intravenously with epinephrine 0.02 mg/kg, and 0.05 mg/kg,
showed marked and transient hyperglycemia within 15 minutes after injection. The maximal rate of
elevation in blood sugar to the control level, were 289 and 579 respectively. The blood sugar returned
to the control level within 3 hours. Thus, the hyperglycemic responses were paralleled with epinephr-
ine doses.

2. The hyperglycemic responses by morphine were different according to the doses. The groups of
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rabbits in v_vhich 4 mg/kg of morphine was administered, did not show any hyperglycemic effect, but
in which 10 mg/kg of morphine administered, showed severe hyperglycemic e%feet, resultiné in the
maximal level within 2hours after injection. The maximal rate of increasing. in blood sugar level
was 88%. Compared with" epinephrine- mriected groups, morphine- m;ected groups showed more persistent
hyperglycemic effect but returned to control blood sugar level in 6 hours after m;ectwn

3. The intravenous m_]ectron_ of chlorpromazine 2 mg/kg and 8 mg/kg evoked a slight, and persistent
hyperglycemia. The maximal rate of increasing in blood sugar level were 15% and 23% respectively.
These hyperglycemia graduali’v returned to thevnormal level in 5 or 6 hours after injection. Thus, the
intensity of response was paralleled w1th the dose of chlorpromazme

4. The intravenous m]ectron of. reserpme 0.2mg/kg and 0.5mg/kg, showed the most persistent
but steady elevation of blood sugar level in this experiments, resulting in the maximal level in'5
hours after injection. The maximal rate of increasing of blbodsugar level were 18% and 39% resp-
ectively.

5. The blood sugar level from 24 hours to 30 hours after intraperitoneal administration of reserpine
1.0 mg/kg, did' not show statistically significant différence, compared ‘with control groups;

6. The oral administration of ginseng extract 15ml7kg did not show any change in blood sugar
level.

. 7. The intravenous administration of epinephrine 0. 05 mg/kg or morphine 4mg/kg to the group
pretreated with ginseng extract 15 ml/kg 20~30 minutes before the experiment, evoked more marked
hyperglycemic effect than the non- pretreated group.

8. The intravenous administration of epinephrine 0.02 mg/kg, morphine 4 mg/kg, or morphine 10
mg/kg to the groups prefreated with reserpine O.ng/kg or O.Smg/.kg 20~30 minutes before exper-
iment, produced more marked and persistent hyperglyeemic effects than the groups injected with single
epinephrine or morphine injection. - - -

9. When epinephrine 0.05 mg/kg or morphine 10 mg/kg administered intravenously to the groups
pretreated with the intraperitoneal administration of reserpine 1mg/kg 24 hours before experiment
morphine-induced hyperglycemia was inbibited, but epinephrine-induced hyperglycem_ia was augmented.

10. When epinephrine 0.05mg/kg or morphine 10 mg/kg administered intrarienously to the groups
pretreated with chlorpromazine, 2 mg/ kg\, 4mg/kg, and 8 mg/kg 20;730 rrlir:lutesfbefdré the ei{periment,

morphine-induced hyperglycemia was inbibited, but epinephrine-induced hyperglycemia was more
persistent.
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“ epinephrine 0.02 mg, 0.05mg,
morphine 4.0mg, 10. 0 mg,
reserpine 0.2 mg, 0.5 mg,
chlorpromazine 2.0 mg, 4.0mg, 8.0mg & &
BRA EgtstA ot
AZA ~#L 15ml/kg 2 EOHELSI 2 reserpiniz-
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Epinephrine 0.02mg/kg @A BHHAA S B
# 15 H=hol BEmmpsfEel 114.8+6. 03 mg/dl (ERZE
28%)°l FZEA T WR oz KEA = HFI
t}(Table 2). Epinephrine 0.05mg/kg F#IxPIESHE
AT A 15 kel REMmBEER] 152. 643 32mg/dL
(L5438 37%) 0 Zi@siohrt %K BTk 3RRET-
B EEoz mEs] tafestact (Table 2, Fig. 1).

(Table 1) % i a3
(Bfre me/dl)
Time (hour) 0 1 2 3 - 4 5 6
m] ‘N 10 10 T 10 10 10 10
fiid
- l M+SE | 98.14:2.53 | 99.342.16 | 95.34-2.71 | 94.2-2.11 | 95.24-2.49 | 91.5+2.91 | 90.433.06
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(Table 2) Epinephrine & #ixiNEE3 & (B 1D
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_ | L — | —
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£ | _
v & T —
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< | {
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(Table. 4) Ginseng extract & 15ml/kg %833t # (BfrE= mg/dl)
Time after
ingestion (hour) 0 1 2 ‘ 3 l 4 5 » 6
- |
< N 10 10 10 ] 10 10 10 10
S I'E
Elw
wn |~ .
8‘:’0 ‘ M=+SE 92.5+2.63 | 97.5+2.13 { 93.5+1.04 ? 88.64+2.00 | 88.242.28 | 90.6+1.62 | 93.7+1.76
= ]
(Table 5) Reserpine & #Ix/A #4+st B (Bfze mg/dl)
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ijnection (hour) 0 ) v 1 ’ 2 4 5 6
0 N 8 8 8 8 8 8 8
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- ; ;
¥ -
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o | 8
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© M+SE | 103.8+4.17 109.1+3. 76‘ 117.9£2. 00| 142. 614. 66 141.91:5. 50, 144. 315. 50| 140.7£3.48
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injection (hour) 24 25 26 l 27 [ 28 J 29 ‘ 30
9 .
<!, N 8 8 8 ) 8 ' 8 , 8 ‘ 8
- g )
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150 150
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(Fig. 3) Ginseng extract & LK OHE/} FERES
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(Table 4, Fig. 3)
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Bl 3114 reserpine 0.2mg/kg IR S EEE
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(Table 6) Chlorpromazine ¢ kA3 B (Bfr = mg/dl)
time a&%’ugjechon 0 1 | 5 | 3 ’ 4 5 6
N 8 8 ‘ l 8 8 8
b |
s | & (
3 M=SE 93.6+3.62107- 7+2. 77, 105. 4+3. 92,105 24-4. 26 99.5+3.18 98.613.69, 96.23.72
- ,
5 1
.“é N 8 8 l 8 % 8 8 8
80
T | | | ]
| M4SE 97.241. 92]115 534. 46 119.612. 74‘119 71+3.52 \116 445.71]106. 6 5. 05}101 0£3.97
i
(Table 7) Ginseng extract $¥B84% 30 ol epinephrine & RS #f (Hpre= mg/dl)
Time after ‘ ‘
injection (hour) 0 } 174 1/2 1 2 l
22l N | 8
-E) " Lﬁg 8 8 8 8 8 8 ’
B8 | g
S [Geg MESE | 0452:60 | 157.55:3.89] 160.9:54-16) 15474, 57) 124754 8§ 112 12 22‘ 106.54-2.27

% G.E.=Ginseng extract

E =Epinephrine
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REL Bixm ﬁ%’(ﬂ‘]’ﬁﬁ'&ﬂ LAt ol gt HET B
B BMAMES 1WA 3RMAY K 9e 4
wiez PR WX ERNEE KES BEsddd
(Table 6, Fig.5).

@ Chlorpromazine 8.0mg/kg -& XN E E53 B
AME EHE 2~3FRel K MmEES 119.743.52
mg/dl & R old FHiukES 1~4 BElel AR A 2
#HEHAT o] REMEEE EEME 97.2+1. 92mg/d]
o Mk 23%¢] LREE Rz MEINEEE 3
w}(Table 6, Fig. 5).

F) ABkXY A fiEEs

O AZdx 15ml/kg ¢ RKOPRFE 30 Sl epinep-
hrine 0. OSmé/kg & BEASE ol A = epinephrine B3
RER] HAtd S Bz FENY OELRS 24

™8/dR,
200 -

Epinephrine 0.05 mg/xg

o—o— Ginseng extract ISmi/kg
______ Ginseng extract
E t Epinephrine 0.05mg/xg

i
q7
»
2
z
1 1 1 1 J ] 1

Va ve | 2 8 a

= 8% ) hrs

Fig.6) AZL~ 30 453 BiEEE T epinephrine
@ Mgl vlA = EH

o}, Epinephrine BRHBH-E WK 155 REHE
o ZEId Kol ARG AwiEERN-S 30 5o &&EHE
of 7t MmEES] FHXE epinephrine BB
of KA eEstddch. W] miEEY £RE 155
EE BAstns 25 HEtmaREe] IQth(Table 7,
Fig.6). 2 [RiHel A 15ml/kg& 8 DHEME 305>
o}l epinephrine 0,02mg/kg -2 ¥ERE Ffo) A = epinep-
hrine BIR#EAR o] H3lo] MmEEES] #Ehol oA %
£ A3t

@ AZEE 2 15ml/kg & BORET 20 e mor-
phine 4. 0mg/kg 2 ¥ER3} ol A = morphine BEIREER
Fol Heote] BEES ERS =4t B morphine B
BB REmEES] EFRe) 5.6% d¥ A4 A
BARERS EHE 28Ed BEmEEY] 138.3L&
4.54mg/dl 24 34% & EREE ‘.131"4'- S 1E
RI%E 3MM7ZA & WEREe fiEEe 280t BEs
o HEtRAEEMe] 9 eH(Table 8, Fig. 7).

wluu
3”[ Morphine 8mg/rg
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s
©
¥
|
t d | H i L.
! R ] 4 5 [-]
— i E hrs

(Fig.7) AZ92 20 7047 BB~ morphine £
RS miEEs WA= fFR

(Table 8) Ginseng extract $¥g4% 20 4o morphine & #E3 B (BfrE mg/dl)

Time after

injection (hour) 0 1 2 3 4 ‘ 5 ’ 6

Ew N 10 10 10 10 10 10 10

8 E

v—iv‘ .

L«Q - s N .
-% 52| M=ESE | 103.32.07) 130. 7--4. 76| 138. 3:-4. 54| 116. 9£3. 85' 100. 6-4.65| 91.743.69 85.8+2.81
= ’
SiEw N 10 10 10 10 10 10 10
g RE
=il | :

5si{ M*SE | 101.942.79| 172.05.50| 185.0--5. 79| 180. 8+2. 13| 128.9:3. 31| 115.42.36) 99.4:2.61

% G.E.=Ginseng extract

M =Morphine
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(Table 9)

Reserpine j&ﬁ\.{ﬁ 30 4ol epinephrine & HrEaZEL B

__ (Bfre mg/d)

Time after
injection (hour)

3 4

Injected
dose
R.0.2mg
E.0.02mg

90. 44=3. 71} 148. 8-+6.30

=
S|

142.7+5.12

128.54-5. 22| 124.91. 65| 108.91-3.15{ 106. 1+4. 29

.
‘ 8 8
|

3% R=Reserpine E=Epinephrine
@AZE G~ 15mi/kgg £ REHET 2044 o] morphine
10mg/kg & B Pl A HAHE 285 Bk
459 185.045. 79mg/d/ = morphine BB HER] &
ILEEE 181.6-+4.23mg/dl o a4 Egrot #iEt
RERELS A9 EHE 1R A Wi
el ERe slelA HEMY HEECl A (Table
8, Fig. 8)

G) Reserpine & % EASt 20~30 43 44 0i| morphine
&= epinephrine & F5ist B

@ Reserpine 0.2mg/kg & PrEaEF 30 /3#o) epinep-
hrine 0.02mg/kg & BHHE BedAs EHFHE 15 5l
REMBEES] 148.8+6. 30mg/d/ ZA Mg ERA65%
Aol H3te] epinephrine BUBHRER A= 28 %9
EREL 2y 20 E epinephrine BIFRIATF

o alA o mEEEE 2gor] WEY mEERS
#=RE MERUEEE sk (Table 9, Fig. 9).

@ Reserpine 0.2mg/kg & B3 20 5] morph-
ne 4.0mg/kg & BHT Bl A& REHE 3B &
EMBEES 198.0£7.29meg/dl 24 9729 LRE#HE
2910} morphine 4. 0mg/kg & B0 2 I Fol
A mpEES] #BEel A 93l (Table 10, Fig. 10).

@ Reserpine 0.2mg/kg -2 BEEI 20450l mofph-
ne 10mg/kg & FESE Bl A= magik 3kl K&
HugE(E 200.146.42mg/dl 2 EHZE 100% o st
morphine BEEEF A = ofpfiiol HEmiE(E 181.6
+4.23mg/dl = 88%<] EFEAE py o WM Mk
el ZREe HEHIHEE Y35 Reserpine §iRE
Y MEEETE 3~6 Whid H39 BRdx
morphine BBHREAR ] el MpEEA o9 Eot W
ﬁ)ﬂ ERE HE FEMEC] 32 sieh (Table 10, Fig.
11).

@ Reserpine 0.5mg/ke & BEL3T 20 440] morphi-
ne 10.0mg/kg & WA Tl A= 3irsfie] HimMbEfE
9l 257.145.72mg/dl 2 528 153%¢] Histe morph-
ine 10.Ome/kg RUBBERI A & 20 Mol B UBHE

mg/ad
207

- Morphine img/xg
e—v—o Gingeng EXI5mL/Kkg
—----— Ginseng Ex.

+ Morphine l0mg/x::

RS

——

| é
— B§1&) hrs

(Fig.8) Aol 20 28 FigEE 7l morphine 3§
gl = A= fEH

mg/da
200

r Epinephrine 002 mg/xkg

{ e —e—oReserpine 02mg/«g

T Reserpine 02mg/xg
150 r {\ ] +Epinephrine 002mg/xg

N L~
; R
M o1

3
=1

T e B
/

NS S S | . i
Ya Yz 8 a4 5 é
— i+ 13 hrs
(Fig.9) Reserpine 30 5787 #i#tE 7} epinephrine
B el w1 A= A

[ —
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o 181.6:44.23mg/dl 2 ERZS 88%F B reserpine {HE HATH WEO MEEe 2R ML B
RERC 179 HEe FAKS ugch 28 A HEEOEEMEC) 93eH(Table 10, Fig. 12).

o= imorphihe BB Ro] HalAl reserpine iR

Reserpine 0.2mg/kg g E# morphine 10.0mg/kg

Bl vl¢ =& mEHES 23l oo morphine BB PrERBET) reserpine 0. 5mg/kg ﬁ‘qﬁﬁf& morphine 10.0
BB AR oMol FURCE kAsd sl ols)  mg/ke BB MEHESEA MRS REI res-
reserpine FIEEEAS] MBEEE 202.8+10.10mg/dl 2  erpines] Fol WATHA BwE AL 25U

Al morphineBUBBHERN ] HE Ml Srts £ M

(Table 10, Fig.11,12)

(Table 10) Reserpine & H#3H% 20 4o morphine & HES B
- (Bfr = mg/dl)
Time after
injection (hour) 0 1 J! 2 3 ' 4 5 6
g N 8 8 ] 8 8 8 8 8
SpS .
S . -
" MtSE 100. 312. 13| 157.7£7. 75/ 186.27=7. 29| 198. 0+7. 29 176. 7-+6. 88| 135.04. 86| 113.44-2.97
g} / .
B8 N 6 ’ 6 6 I 6 6 6 6
g 9=
8 | .
;_'ra" S| MESE | 100.143. 12} 140.147. 27 173. 3+7. 391 200. 11£6. 42| 169. 7+9. 07 163. 3£6. 92| 143.2+44.95
SN 5 6 o | e | e ] .
S
o =1 MESE | 101.843. 46| 175.93-6.85] 200. 9--4. 76[ 257.14+5. 72} 222.31+9. 51' 220.7+9.71|202. 8+10. 10
¢ R=Reserpine M=Morphine
mg/de q‘aldi
o[ { 209 A
Pl AN ’ \ R
{/ \\ ] ’ A
//, \\{ s L : T
g A

/ \
\
\
130 ! \

o
L3
L1 Morphine 8mg/Kkg
b o»—e—s Reserpine 0.2mg/xg
1 ------ Reserpine 02mg/xge Morphine Smg/xg
R R R
— 8 hrs

(Fig.10) - Reserpine 20 #§7 @@ E~} morphine
BT mEEE] w X R

—26

50 /

Morphine 10mg/kg

;j:, »—o—eRegerpine 02mg /g
g2 Reserpine 02mg/kg
| +Horphine 10mg/ kg
i t s A 1 1 I
| 3 4 5 )
T nrs
(Fig.11) Reserpine 20 /3 B &~} morphine

BlgEe] oA f



— T : AZ, reserpine @ chlorpromazine o] epinephrine @ morphine Bl =X = HE —

mg/dn
250

—Morphine 10mg/Kg

ﬁ; e—o—eo Reserpine 05mg/xg
.= ] Reserpine 05mg/xg
% tMorphine i0mgixg
1 L ‘2 i ) It ]
| 3 L 5 4
= g 8) hrz

(Fig.12) Reserpine 20 43 &7} morphine
BgEl] vl = fER

H) Reserpine 1.0mg/kg = reserpinize st4% 24
E5[E10| epinephrine ! morphine 2 Fm s 8¢
@ Reserpinize §H% 24 B5Ejel epinephrine 0. 05mg/kg

(Table 11)

Reserpine FHiH 24 BfHlol epinent

S B B 30 ol BmmpEEel 171. 946, 13mg/
dl = 68%9 LEA] [L3l] epinephrine BUEHHAEE
9 BRIARL 57%9Y. 2BMNOE EHME 305%
B 4B M= BRBERE O] st
o B RESTY D HY BipEe Bl v% it
BEO MEERS %R = HEtEEHE] 94
(Table 11, Fig.13).

epinephrine §

@ Reserpinize 3 24 BEfEi44o] morphine 10.0mg/kg
£ RS B2 2 Felel BEBEE 155. 645, 87mg/dl
2 ERB7%A T o]- -5ESL morphine BB RELFE
4 REMEES LR 88%0 Hislol reserpinize 3 B
ol Eg#3t/l morphine @ifkES MHISIAH 2Mmo
2 2~5 e Eotel WAfe] MMEES 2R A
MatirE &Rl 3lgi v (Table 11, Fig.14).

bl B2 ol Kol #3T 24 W3S reser-
pinization -2 morphine @IS HFHBL epinephr-
ine @IEE-L FhnAl A o

— 3

1) Chlorpromazine £ 3ZEAst 20~30 437501
epinephrine % = morphine S ;gist 2%

@ Chlorpromazine 2.0mg/kg-Z @EE3F 30 54l
TR Brel A = MERe L
RS B Ee
chlorpromazine 2.0 mg/kg

epinephrine 0. 05mg/kg &
] $8M8sle] epinephrine %
15 5ol bbb st
AR E R A = Bm g Ro) 30 ol vhebwteh. d%al
LRAEE 7% Y w KEe] EFES 59%904, 258
Lol = HEATEIEEES] ¢9leh. 3t} chlorpromazine
uﬁE?M IR BRSO S feldsh g 1~2
“fHlell &= epinephrine BIHEERT ] abd 0388 &

Kol

irine = morphine & FrHE}+

Za i i

pid
(BfrE mg/dl)

Time after injection
(howr) 0 1/4 : 1 2 i 3 4
) " : ;
—E . %D"o% N ’ 6 6 6 ] 6
D8 — -
S £~ o M=£SE 102.6--3. 47‘155- 5310.63(171. 5 6. 13\170- 81-5. 791144. 9+4. 16[127- 91+2.68116. 3+1. 08
Time after injection
. (hour) ( 0 1 3 } 6
i ‘ - i
op &0 N
3, | 22 l s | 8 l 8 ! 8 l 8 8
g8 == [ ,
e K E MA-SE ‘ 99.331. 63‘ 153.44-5.18155. 5 1. 5. 875129- 8+43. 09’114- 8+4. 54}108. 714.06{ 99.943. 52

3% R=Reserpine, E=Epinephrine,

M = “lorphine
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Epinegphrine 005mg/xg

o—e—e Resarpine Img/xg

~-— -~ Reserpine lmg/ng

tEpinephrine 0.05mg/xg
i | i

i X,

Ya V] 1 e
— 8319) 3 A hrs

(Fig.13) Reserpine 24 BR8] ApE{E 7} epinephrine
B WX ER

- mBEEE RYx W] mEEES =2RE HENE
Fiko]l 99 ch(Table 12, Fig.15).

(Table 12) Chlorpromazine $814% 30 5ol epinephrine & Hgaal #f

mg/d2
2 [

o Morphine 10mg/xg
;2 o—e s Réserpine 1 mg/xg
I Reserpine | mg/kg
+Morphine 10mg /ng
1 L i 1 L 1 4
1 2 3 4 5 6
— b} i} hrs

(Fig.14) Reserpine 24 B$f587 ¥EE -+ morphine
By =X FH

@ Chlorpromazine 4.0mg/kg 84 30 7o) epine-
phrine 0.05mg/kg $EATE Fol A= miERES] LFo] &
gste] BEmgEe] 30 ol Wrebikesl st epin-

(Bfr= mg/dl)

Time after injection . ’
(hour) ’ 0 ’ 1/4 1/2 1 2 3 ¢
2 N 8 8 8 8 8 8 8
N :
Q 'O. !
7] N !
3 52 M=+SE | 92.2+2. 36‘141. 5+5. 50{146. 9£5. 46/143. 4-5. 93125. 9+5. 58/101. 91+-4. 72| 96.2+4.39
g
Q o
2 | B 2 N 8 8 8 8 8 8 8
K] <15
.O
No
g:;- M=+SE 94742. 09 1139. 9-4. 73/147. 27=5. 42|126. 3+-4. 84[111. 1+4. 98| 95. 74-3. 77) 92.4-£2.36

CPZ=Chlorpromazine E=Epinephrine

ephrine BB IS BEMBEES 155 Yehoh
Wi BELEFEL &% T2L 7% 2N
2 EHB B5H9MES BAidtze 25 BRHIAA
chlorpromazine B RS MEME %o 2 28
o deiA #EtAEMES 99 cHTable 12, Fig.16).

@ Chlorpromazine 2.0mg/kg & 578 20 7486

morphine 10. Omg/kg & BT Bol A & HHER 2%
ol B ImbEEel 142.84-6.04 mg/dl 2 ERZER 47%° H
Ste] morphine BBHREE-L 88%9] LAES 2o Wi
o) migEfEe] #RE HETH A& Al B chior-
promazine §ijfEE & morphine BiniE-S MFIstg o
(Table 13, Fig. 17).
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mg/
ZDQFI

el

100/ i
g‘)l Epincphrine ocsmg /xg
g o—e——oChlorpromazine zmglxg
5 Chierpromazing 2 mq/xq.
+Epinephrine 0.05mg/rq
1 L I L 1 L
Ya Ya 2 4 5 6
— il hrs
(Pig.15) Chlorpromazine 30 28 BifE >~} epineph-
rine 3B MkEA =X = e
@ Chlorpromazine 4.0mg/kg & 753 20 36l

morphine 10. Omg/kg-& $E3} Tl Al &= R m¥EE
b ERSte R 4B BSimEEE  150.9-+46.35
mg/dl 2 EH# 5690 Hidke] morphine SBiRmRL
EFE 88%% x| morphine i@ifiilgel ¥4 Bkl
WHETEAl A ich. Morphine simsol $3 M&IEmA
& EHHR 1~3 FHe Aol BES HEt e EEe)
ATk HEME 5~6 el = chlorpromazine i s 3%
2] MERMET 7 #8183t morphine BB ERES] Mk

(Table 13) Chlorpromazine & ¥#ag}H

TR

b

100
s
:t% Epinephrine 0.05m9/&q
g o—o—o Chlorpromazine 4mg/kg
----- Chlorpromazine Amg/ng
1 +Epinephrine 0.05mg/xg
1 1 1 L — . Il
% 3 { 2 3 4
8@ hrs

(Fig.16) Chlorpromazine 30 /& §ipRE~} epineph-
rine 3@kl WA= 15H

i Bt 2¢ed oERE HEHNEEME A
(Table 13, Fig.18).

® Chlorpromazine 8.0mg/kg & EH3E 20 544
morphine 10. Omg/kg & AT Rl A £ mEEo] Fif
oz =285 BEs LR AR 4Bl &5
IMBEES) 144.845.38mg/dl 2 FZ 59 %l ke
BIRER-S EFA 88%% xo] morphine
BifgEel e BEET WHEIfFAC] itk Morphine
BEREC] $15E MEIERS Ba 1~3 WA B

morphine 8

# 20 9ol morphine & PREL3 B

(B mg/dl)

i | |

Time after injection i |
(hour) 0 , 1 ] 2 \ 3 l 4 5.1 6
|

g N | 9 ‘ 9 l 9 l 9 R ‘

NO t

Nv—i ——

Os | M=+SE “ 97.4+3. 201126, 276. 44/142. 8+6. 04 [128. 6:+6. 23{117. 8-4.28/108. 1+5. 00] 93.64-2. 44
8 e | | N
S | EE N | 10 } 10 10
- | ¥Z ’ v
g N * | 1 |
2 |O= | MISE [ 96.9+2. 72| 1374+5.56 1142. 5+5. 00(148. 32-5. 98’150 9-£6. 35'140. 86. 12[116 5+4.43
. ) } ‘

L

2 N ‘ .8 8 ] 8 8 J 8 | 8 1 8

S ! j [

S (M—T*—T_“—“

OF | M%SE / 91.241. 671117. 9=-4. 84129. 5-+5. 06 [142. 3-+5. 36;144 8-+5. 38}144 6-+3.971128.7--3. 91

al .
% CPZ=Chlorpromazine M=Morphine
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Bl BERTRUEENMEC Usich  EsE 5~6 Bl =
chlorpromazine FRE o] MUEETIT M3l R sto
morphine BIFIETY MEEol 233 Agizm ofx%
B gEhE Rl Aie(Table 13, Fig. 19).

mg /a2
200}
150+
i
/ -
100f"
L
g Morphine 10mg/ng
e o_e—o Chiorpromazine 2mg/kq
51 H Chlorpromazine 2mgixg
i +Morphine lOmg/Kg
!
]I L L I L 1 )
i 2 3 4 5
4 b

(Fig.17) Chlorpromazine 20537 R1&B 7} morphine
‘el vl = 5 R

nYseR

200 -

i

w
;g Morphine (Qmg/kg -
1 o—e—e Chlorpromazine 4mg/xg
. —-=— - Chlorpromazine 4 mg/xg
’{ *+Morphine 10mg/kg
S L 1 s - .
— it 2 3 o8 ws

(Fig.18) Chlorpromazine 20447 3 &>} morphine
BinfEsl PR frf

mg/dk
200

150+

@ 4 Morphine 10mg /xkg
¢ oo o Chlorpromazine 8mg/xg
12 - <~ --Chlorpromazine Bmg/x

9/%9
4 “+Morphine 10mgfng

i I . - 1 1
[ 2 3 4 5
—= i} 13} - h

(Fig. 19) Chlorpromazine 20487 BpE 7+ morphine
BingEel = A {EH

® Chlorpromazine 2, Omg,'4. Omg, 8.0mg/kg o 2 %
B AT #9 morphine BuiE] Hat MEIzE; Chi-
orpromazine 2mg/kg © 2 FEET Fo) BEEES
142.84-6.0dmg/dl 24 FLFZR 47%%, 4.0mg/kg 0.2
PR E S B BEmEEE 150. 946. 35mg/dl 2 L&
2 56%% 8.0mg/kg o2 FiRED #HY BHAnERE
144. 8+-5. 38mg/d! = A 59%9] EH2Z-S ¥ morphine
BUEES] HIFRRE i@ ESHE chlorpromazine's]
of Wfvshe A 2AE gt

Ao~

V.= =

Epinephrine & ﬁ@rﬁﬁ{?{@ﬁ:ﬁ effector cell of HEERY
2.2 {EM%t2 morphine & EAWRHHEA fEAsk
TS BES TolEso 2 catecholamine o 44K
E Fmste] A% MEE LRI,

Epinephrine 8ol #ste] AZKFG2st
HRE HEITE BT e TaaA e
W% FE ABKEDSE o BRTHE
o8 # MmEERE dogivks RES A e ¥,
B3E AZEol #e] histamine E serotonin & JEEE
e METOCHD BW 280 =T R olu g
BEe vl Aol otd7t gsebd AZ) B
MR E R WA dedo s Btk Fxe
AZKES <=7t BF FERY Mg B3t B
o] €14l o} epinephrine 3= morphine 3o %



— TH35 : AZ,

AAE 088 mpEs 9 BmAAE
Ak

g9 reserpine o]} chlorpromazine & ©} 7to] R
oz A PlEiERMe Bl @ERERS Xz
1 t}. Reserpine € =3l ol A Mo = catechola-
mine & WHEA A BERREACS] epinephrine 4BS BEE
3 A7V A 76 chlorpromazine 2- catecholami-
ne & HFHERE HHEt Mirhog 2R S WHSE
feHel ot KEBRNA EAW reserpine & epineph-
rine R morphine B IERS B A Kot
chlorpromazine & epinephrine @ ifiigo] )4 sy
SO 2 REEE A% 2 morphine SBiiEel B8 A
E Mo s femsiach

xS BREES thho= Ko s w
e R WYHEEMS MRS 29 gt 2o

Epinephrine o[ iEE o] o|x]= 2445,

Epinephrine & %@ glycogenclytic fiber 2 @
EEo 2 Wt BF R 9l glycogens] WLE (i
AF =z rEd glycogen 9] AELL HIHIsHA] = Hof (6109
I¥EEE EHA 22 8kc}. Epinephrine € ¥4+
TEHE 150 REmpEE Il 2% TR
3he] WA 2~3¥HEel = BEEST Ad 2o mEs
fEZ WESA . o) eh7ke) epinephrine o] A ME/ER
o] —ie 2t e =& epinephrine o] EAFge]
A} monoamine oxidase 1} catechol-o-methyl transferase

el A s BE A @ Folebm EkkE ok, Ire-
nete| {&&l%  norepinephrine - FHIEFIR: S 5= *
G188 30 frol BEMBEE Vebdvbm st ol &
RN A 2 epinephrine o FEET HETH £15 S
2R L FEUL weba] epinephrine o] [k 151
Fo] =]l vehdtls &<gltl. Epinephrine 0.02mg
/kg & WIRAESHT Bl BEmERe 28% I
Fael] A 0.05mg/keg & FIRA B BolA =
57% LFEste] #2857 o Bmmstdeh. Bt
Bl st #mse g4

Morphine 2| miEEol o)xl= %f%

Morphine & FPETES] #HEel Jd HEHEHE
€ WSl BIBHENA epinephrine WEEE {THA
Nz ZHRECE WS dodvngrrae,

KEEA A morphine A& (4. Omg/kg) PR A =
79 mpERe] BHe L5500 AR10. 0mg/ke)i
Bl A= MBEE7L ks LRShe] mEHE 2 Bl
= 88%9 ERAS YTyl ks mEHES TR
6 W5tk EWMER WAL Ross e o] fk5iml 7]
o morphine 10. Omg/kg & BT Stala HAf5 1 Bl

reserphine @ chlorpromaziné ¢] epinephrine @ morphine @Bififhe] ©| X = B —

< B Bol BEmbE EEE] 77%E 2y b Livera-

ni® o] fEstml 1249 &) ¥EREERS Vassale! 26
et 1Rl EmimpERe 184mg/dl 2 FRARA
vha gk e REERRGIA S A 28l B
IM¥E(E 181.54-4. 23mg/dl & 88%¢] FEZL Hrth
olshael MiyEMECT EERHTIH BEST AR EHE
el WEEE, HREY ZRA KAAE AR B
#2 glycogen el el wol Ff=lv] glycogen &
Bl B2 Bl M LAE BEESA i
#ha R e REEe A morphine 4.0mg/kg SRR
AT AL ipEEe] HEhol
entricular receptor site?®’ = HESHET KES
do AT BiE ke BES BEIAY ==
EIEESE Y epinephrine 2Wivb IikSEEe] #EHES do
24 8 BER ol FoixA o HRstx R
ABKRBYATL Eﬂiﬁfﬁoﬂ ol (£
Tomez AZRESSE REs BREE 1RHE
of Bl i bEES] J:%‘—*% BATt 3~4 el = &
s 2 HERe HalA B s el Sglet BiE
AR ek R #ET REsilyd B
55'%5 & (22-28,31,32) K 3% aleohol @ 29} KBS ElmbE
o e dRlert KHE ABKEIAE RE
o8ld EHE R BIEE Loty B
BEEREMOD T BES A
lycogen 8] GE] BEHE JAAFHETL Wik

=

9 =d A2 parav-

v‘/\l_

rl L

K]
i=Els
T g
et gla PR ERRCST - HBERAS
R Srol KR rhel & fFEshA bt 518
RERBEMES B, ME, TR PIEERES W
o) gl Ao Z B ).

Reserpine 0] m¥EEN olX= & ‘

Reserpine 0.2mg/kg, 0.5mg/kg &g@%ﬁoﬂ 9gqA 2
EIMER-S 4 S £4 118842 56me/dl,
144.4+5.50mg/dl 9= 18% 3 39% o] ik AL
2gvh. P RFS Rk e chlorpromazine
Bl HalA 92 Hlagel 2 6 P = BEim
BES BiZErt Q= =2 MmEES 29k Reserpine
0. 2mg/kg BeRAF T 0. 5mg/kg REAFRTS) b LEME
Z sy gk SEFEL I A& 0.5mg/kg IR
o} MY 0. 2mg/kg ERRRO] I3t 2 fFREY Y%
gkr}. Callingham 4’2 3 Bl 4 1 reserpine 1.0mg/kg

+ FTEHSE BIERES 2 catecholaminef&
Eaet #9502 7F EAHE A2 P Burack £092
HEgEl ¥ig BBl Al 30mg o] reserpine & BRI
Bk 24 Bl RIEFBEES] catecholamine £8-2 Ei:
3 FEE EFFlE 68 5umol/g $EH 0] 19. 2umol/g
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2 H72%9 Wodke 29z felv 3 Bk
B —HARKRA T 90%5 Wy DUtz I
ek =3t Kirpekar 7o) fR3ld R BERERE
KBS reserpine(10mg/kg) & HST 24 BERIA]
epinephrine, norepinephrine @ adenosine triphosphate£)
BHEE 0~95%74A WAAAT o). KER K
Bl A Eupolzro] HEY 24 Be[ipol reserpine 1.0mg/
kg BB oA TEHF ot [UEHET 44
FotR ot FEHARES AAEAL fiESY R
= Bl deReow Epdoh

Chlorpromazine 0 mE{EY o|xls MR

Chlorpromazine 2.0mg/kg, 4.0mg/kg, 8. Omg/kg%
BRI S MmEE S 4544 107. 722, 77mg/dl, 111. 9+
6.04mg/d/, 119.743.52mg/dl 24 159, 159, 2392
ERRE 2t B REE HANA KER: #
stsiet. Chlorpromazine o] fH kel catecholamine 8§
I MR s s BS99 ga chlor-
promazine o 2= #l#] catecholamine #igel of
TH REE o BEE A s, kgean
o= Hol chlorpromazine o] ca\\técholamine B
Pgistol murhol WelEsiol W Tol MESL bRSH=A
o] obdir} HEiie k. ‘

AZEKFYATL epinephrine U morphine o B ’
mEE ojxle 28;
ANZ$ FIEES # epinephrine 0.05mg/kg < ##8

T Tl A= EEE 30 4ol B mEES 169. 9+
5.16mg/dl & R epinephrine BEBREo] A = 2
B8 1500 REMBEE 152.643. 2mg/dl 2 Az
BiEEER ] 17.3mg/dl o) & mEEEES Qo). o9
Zo] FTS] (¥ EFES] #RE B#s 9 epineph-
tine 4R 300 HH & MmBSEM #iEtmes 8
3 2RI ATk AZEo] epinephrine {BiftgE-L- B
AAFERA L ER™, Haipen Leifs09] sk}
B BRe saloh HEke ABABRY 20 miE
fBe LRATEAL darhed 45569 BRH
ol BEAcletzatgiet. ddl FLEOL ABY kB
dxe A, H, RE2FEZo] 9lo]4], histamine & ¥
AR o 2A BRI EMnEERNES TEA 7
o] o}z-&- fEM antihistaminics = M=z 59
o =R BRCYE Adgleld AE saponine] BBy
ET WP serotonin & A 0 24 EMOEER
e A G2 Shoh ol Bie 2 2o histamine
o1} serotonin & ffffell BT (EFAIS HMEAR Fes

$lc}. Hist amine & BIFFBIE S %Y epinephrine & ¥

BEAZIARE ERA el A EfERo] et

Vx| ok J2EE R epinephrine & AUELS HBolHw

"5}, pheochromocytoma 7} Gl BFolA histamine

< Bfshd mEE BESA LREAA BES epinep
hrine Ero] FIFHA=R F¥ #Hd otz @5, 27
ol 2} epinephrine o] SEHFo I BFHE =T
histamine of &3] A #mP iz 0. 28l =z epin-
ephrine & $¢§i3}%] 8Py histamine Y85 JUHEAl A 1L
Wbl SFES BmAA ™ guinea pigol B
histamine & #IRAESTSI Bkl 2dv ®REES
P, KEREY 29 (ElEEfEfel histaminei
Biol H3T 2P sl=zlo] BHe] el epinephrine i
MR A e MR AEMSE (FRRE
RS oot 2ol RUTAT. M EEREA 4
B AEI~T BRI miERd T #iot vdehd
A k¢ ] histamine o] Yhgs] = o] R his-
tamine o] BIBHERE) Al epinephrine &) S#E {REA
7] w3t epinephrine o] SEHR I MRS
¥9loz [Este] epinephrine BB koA <
88 & MPEES 2olx By ¥ BmERK
S WERsl A0l oldyl EUptElTh. 8%l morphine
SBIME-S  morphine o] HEISHAEA fFRSt BIE
BEAA adrendline o] Wps WMTo 2 doldrkz
eix Q. z#=2 AZEY 2] morphine @Il
gEo] FlAE #BEE AZI A0 Rl Beh
fEf§e] §l= [ epinephrine @I SlelA ok Z2
7ol ohdr} #EMES Qv AEEREREL morphine
4mg/kg BBHEERE A = A9 87t o AZE
ol 2 FERERS mAHE 28l miEEe RS LAR
o] 4%z A 1MRIRY 3wHAA  morphine BIFEHE
EBEe) Aol Ihshel F& MEEEE 2Y¥ HEHoZ
HES 28271 ik

Al = 2 HRESHE morphine 10. Omg/kg < R

-3 #-& morphine 10.0mg/kg BBBERFC Ll A 48

Peifig st SEsREANA R & MEES 2Yz olERE
gt el '9lgle. o) shaol k2] morphine(10
.Omg/ke) BERRE Bl A= AZERBRES o7 B8
= AXA FgPot B8] morphine(4. Omg/kg) RHLFE
ol A= AZRIRES B TEANERE B 3
vt olHMiERE Aol el histamine & HHE
A Ao 2A EIEEENA epinephrine o WHES T
A7z E& epinephrine o {3 ko] R o2
A geojdeln EHESE Qo).
Reserpine #ijfE &7l epinephrine % morphine

BmiEol olxl= EE;

Reserpine  0.2mg/kg-& FiEESl 4 epinephrine
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0.02mg/kg & e Fe) MBEE L FARL 1550 60%
305e] 57%, 1Mol 4295, wse] 382, 3wple] 2
1%, 4B#fdiol 1792 LRZE B9 5 epinephrine B
BB LA BEISA Fg Bl o
$}7ke] reserpine 7 epinephrine 2] fEfio] HFEPO T
YEb =71 2 reserpine o] catecholamine -2 HyREEALE
FB BEEA DRt o=k RSzl epinephrine
WE WHFO F@ehol Mk epinephrine & BES &
A CEEN T SR

 Reserpine & AiREH: morphine & BB Bol4
WIEES E5RAA Yol A morphine S| BAS 2=
B BrUR reserpine o] o] wel LfEEA
Zvh. B) morphine 4. Omg/kg BB RER A & MR
o] #Bghol EFEs}A okglo} reserpine 0. 2mg/ke Fipk
Bl Al = REREES wlet A 1RgRel 57%. 28l
86%, 3WRIel 9795, AWERe] 76%, 5wl 35%.
6ol 13%2 LRZE %9 3 morphine 3 reserpine
she] WEX BREAL 2ok
0.2mg/kg AiEEE % morphine 10.0mg/kg & HEadt &
oA EEREE =l 1Rl 40%, 2l
73%. 3kglElel 10097, 4mgfdel 679, SwEfidel 63%,
6BEfHol 43%9] R4S ¥9 ov reserpine 0.5mg/kg
ﬁﬁﬁ%fﬁ morphine 10.0mg/kg & 3 FolAl = B
FlFEs et 1R 73%, 28l 96%, 3WERiel
153%, 4wgfelell 1199, sw§fdiel 1179, 6WfEel 992
LERES BT o] AL reserpine o) REEC] BT
%% catecholamine 2] MRS RFHKOl HIHIS 7 1ol
9} catecholamine 7} 3946°67 ]2 wolx] ] o)
o e% gFets B

gk reserpine 1. Omg/kg & MIVEPQEE 4TS 24 WeHif ol
morphine 10.0mg/kg & B Bl A= FAEGHo
w2 e mEEe] Rl B4 1Ml 55%, 28§l
57%, 3kefiloll '31%, 4Wsflell16%, S5iflel 9%, 68
falel 1952 4] morphine SUEBRER ] W3l FEESA
A MEEEE 29=F. B reserpine of 24 ¢l AR IE
7k morphine Bl MERA S LFUch. FHelA
seserpine 30mg & PeBAT 24l FIFBES cat-
echolamine ﬁEO] 72% PWHra o= Burack® o] #55
ol v} mE EFlelA reserpine 10mg/ky BSih 24 R5H)
o BIFEEES catecholamine &Eo] 90~95%714
»PAE Kirpekar 9] #ES BEE, reserpined
2ARERARTS] RIEE S BISEIHS catecholamine 48
ol B3l WAH s webA morphine o) (K% epine
phrine ] J#HERC] s ol morphine Fmte] M

=& reserpine

rie

M

Heba Bt e

2} o] b= ¥R reserpine FiEREE 24 WY
epinephrine 0.05mg/kg & e FAA T MmbEES
LFERe] 1Rsfdel 5295, 2wifilel 68%, 3widiel 67%,
4ol 419, SEElel 2495, 6Rffifle]l 12924 epin-
ephrine BBHAR 2ot BIE MBEE7T =2 0 R
o ool@ R 24 Bl 7}A % catecholamine ©]
BIEMEA A BEests grhesle] FRAA =& res-
erpine ©] RyiEpArol 483k catecholamine ) #BELES #}
H3o] W EQlAl e doz S @EFsord mEsa
B o,

Chlorpromazine #jfEE”7} epinephrine %

morphine BmEN tlx= MR

Chlorpromazine 2.0mg/kg € HigRESL 30474l epi-
nephrine 0.05mg/kg F¥ERFN A += 15500 53%, 304-0]
59%, 1WgfElel 56%, 2FgfEfel 36%, 3mgfdlel 11%, 4
BrRiol 4% 9 2.9} chlorpromazine 4. Omg/kg §iiRE RE-o-
15450l 49%, 3053l 57%, 18%MHiel 349 2Bl 18
%, WMol 1.8%, dbsfilel —1.8%9 LRAS 2y vt
Chlorpromazine RBgEERE-S epinephrine BEjRHEREEO)
Heghe] HEY BimnkEe]l FHERel Sl epinephrine ik
HE 15ES 4FEES BRI B8 Bl gl A o
& 5o mEEES 29art. 53F Bonaccorsi& sV fx
8=l chlorpromazine & 1 HEEs BRA oA EHE
st REEfl BinkES ol &7 28§ chlorprom-
azine o] BFE-S phentolamine, reserpine 9] FiEEiE,
4= adrenalectomy off k] A #plEl o2 FHoik. o)
ZBio® Hol chlorpromazine £ Epinephrine i@
T fEAE BIFBES catecholamine & kA7
2.%A reserpine 3 S (Rl tehts oz
R

¥l chlorpromazine 2.0mg/kg © 2 FigEEH#H morp-
hine 10.0mg/kg & H#I F-2 18R] 302, 28Rl
47%, 3FEflel 32%, 4BSRHel 219, SEpMol 119%, 68
o] -4950] 4 31, chlorpromazine 4.0mg/kg g aee 1
Biflell 4195, 2Refdlol 479, SE§Rflell 539, 4mghfle] 57
%, SWgfHll 209, effElel 2099 2 chlorpromazine
8.0 mg/keip ER-2 1H o] 2995, 285fslol 319, 30
Tlel 5695, 4mgfie] 599, bShEMElel 59%, 6mgfHel 41
%9 IfEE FREARS 39t ol eto] chlorpromazine
HIBERES morphine 10, Ome/kg BRG] Lol A
E5- g FEER) BAE gl e, chlorpromazine 4.0
mg/kg 2 8. Omg/kg §ipEE Bl A+ morphine FEHE
T MR ek 5~6 el 2olA 238 &



MmPEEE B9l

Chlofpromazine ATEEE = morphine Ruffgo) i

£300] chlorpromazine 3 ZCERTIEEMIA R K5
= Aol oy ?L]-%_—Zi,—,%_— chlorpromazine §ijE&7t epine-
phrine BMMEE MHEA Aoz wol FFY .
Morphine o] BURTES  H &S fERst]
R BIES 7 0B BikEe) Agd g

—21) chlorpro'm'azine% BIRTEH Bl -

o 2 fefste] morphine of k8 CRETHERES
471" Fol morphine BMiEE MistEA 0] obdrt
BRH = uto} ‘;?'

V.®% =

Epinephrine 2 morphine @Bl v X = AZEKE
@ 2, reserpine % chlorpromazine 8] E#8S. BE s
Sstel (@amEel WA cpincphrine @ morphine <
% Wt —ERR Mo 2 Nelson-Somogy o
kst MR B Bty ABKEY X, reses
Ipme"‘ chlorpromazine ©. 2 &% FEEBEI 8] ep-
£ egpste] B weR H
Koz mifEe] BEe HERED e 2L
e 23tk

nephrme L morphme

1. Epinephrine ¥ morphine - £%& Bkl gy
st MRS —Rtko =z FEs) ERISx BftE
< Bl el mERE BmIet

2. Chlorpromazine =¥ resrepine & H@Bo R g
At RBohe MM mEES LRE B

I OEERE el mMERY LFEES #ndd
Reserpine 1.0mg/kg © 8 24 ReF#To] DE5e BeolA~

+ mERS #EHe £ ¢

3. ABKEY - 15mlkgolAs kel o)
Az 15mli/kg & #PL3HE epinephrine (30 H88) =
= morphine (20 %)% KA MR U% kb
R4

4. Reserpine .2 FiEE S Bl epinephrine (304
#) =¥ morphine (20 )¢ HEI
2 morphine BiES TS

Reserphine 1.0mg/kg 2 24 BeRRATel HBegast Bio)
epinephring ¥ miorphine & %é~&“ﬁ%]—ﬂd morphine
BIPE-L #ils] v} epinephrine Jinfg-e TR

epinephrine

5. Chlorpromazine © 2 §ipRE3sl ®el| epinephrine
(Bo5%) 72 (05%)E HHE mo
rohine ML #HA 1} epinephrine BMMEL o

morphine

=t

(FHRAA FIEE mRTAIQ] thie—R RN @ERe o
AFA RGBHES SEGHEIA EEY BWe =
obgE EEOl ME BHNEE HHEHA BHEHE FAK
HERGS HEA S Bl BEE ®E vholdh)
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