ofgekelEhala) A 2] A 1E
Korean Journal of Pharmacology
Volume ‘2, Number 1, 1966

Hii Pk Shock o W= & BEEiEism 2
bR EEhs Bl

AR BR AR Emays
88/ & 5 & #D

&

[. # ]

Hifit% shock & #3t Hm= Fsle] ~&kmoz 7
sl e shock 24 HHe] BEE e Fdo g
Al BEY TRELEA 2R 48 T4 2ee
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gled e FxE BOE HhAA g Wl
7t EHE I g5 e FEelth

#8 FEoZ &MHme) HiEsel mel &)
TRES s AR ARy KRB E RS
BEo| HEY L B BETY BB Wi Was
v}. H Freeman et al.(1931;1934).& M= B3} KM
BEL TRMEHRY MBS FBAA mEkens
RSl M-S MET v 9o Gope(1911) &

Pilcker et al. (191 = o] FHH-T WHHoz s

sleh. =3 Bayliss(1923), Cannon et al.(1933) 2

Heyman et al. (1950)%-& & m= mERe] TS
W RHELR MK RS MRS Blgel
HHE=A L fichel epinephrine Bo] HH¥s| 1@insi=l,
o9t Bgd EIEEES e epinephrine | 5
7b W@E A s Eoleka #sESI ol Watts(1956)
E Sk MmN KM+ epinephrines
o] HH¥sl HMine & HEZEWS YL, Watts @ Gree-
ver (19560 ZEHMEEMEELS ®ina me epi-
nephrine &-& Hffo] EETFF WK WAt sym-
‘pathoadrenal system ¢] exhaustion o] #3Rke-& #
g 3, =3 Manger et al. (1957)%. M fui (€ i
Aol i+ epinephrine "5 5k
Ea Bingd-¢ Bwisksd o

VB9 #EMERA HimE shock 71 Figsld %%
PERS BT kY RSN 1 EIBmEE
£ 5-¢} norepinephrine % epinephrine & st {7
EA S KIMEHAE D BB (RBYS 55
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#

3 HEHE whels ol $o] Hifell Lee @ Pak (19643
< Witk shock B o) AY OFHRA B
=o] ¢l catecholamines 71 FE%3] A= FES
#WEstd 2, Coleman 3 Glaviano (1963): Himi:
BERE 3w HHEA7l BRolA AB%A catecho-
lamines &2 WiEshel O BH 2 RS 4
#7 norepinephrine 4r&eo] ¥ WA epinep¥
hrine &8 eslel i@mEd, oe AHMEAA
epinephrine &} ¥} 8N 7] of Folgkn WLt
Wit shock Byell IOk 2 BIBEEAA
catecholamines Wl {2Exl vl RS wifsl il
BE R g ‘

—7J7 Wit shock = Held BN k=6 9=
EHE, SKRE K7, ERE Y 259 R
WES Bt BEREL duUBEE] REvEI-
oluh BREMHA BT WRHEE  HBYW B

Bloor(19210& HmEEm< FBAZ  Abwbe])l By
B ikl FRERC HEs Ege @Esda,

Levenson et al. (1961)& #3F Him= sl i
FHREZC HEd ®mEe BEAEHEGSR L v
Hel ko2 BErE 7 o Foleh EiEak) ok Sp-
itzer ¥ Spitzer (1955)% FEAA BMm= HEslod
HEs (R Bmot viebd ¢ #%sta o] lipoprot-
ein-lipase 9| fEEK] ETH £Bi T H®Ege
} Miettinen (1957), Robinson g Harris(1957)%= o]
#3F #EE MaEa a9 oh. =4 tourniquet shock
E 4o FEAA i phospholipid % cholesterol
o) HAEd BhEe dHsmkEe] MLy o]
H, ole BI5#oF (B#S7] %ozl Johnson
g Svanborg(1956)2} Johnson Bl Wadstrom(1956) -2
EEsh Ytk BIF Levenson et al. (19612
Mfi¥: shock & wiwjqkol JEERS] st ZiEs] Qo]
v R ] K] B¢ Bagsa %
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RIHERS) W EFY Aol hx Hwetg o= Khan
et al. (J9DE. o\ HEL BB ok oA E o
PRT S Tl

olo] L MMtk shock o HEHE BT 2 &
ke FHAHY BT BRI BRHoE A
o Wi shock & HRANT KB meb
BB MIEES) WL WiEsHs R catechola-
mines ¢}¢] BUBHES Bk EHRIE HRE A9
ol o1 WEse LEBES HAs obEd IEHE
whebe whol v}

I. R % /7 &

ERE-S 15kg M5He] BRT BEE X4 #H
S Wimel HEr Bl #i2 Hir 285 4%
Aoz Eppsle] gk A& A
~ B&E & kg E pentobarbital sodium 30. Omg & #HHRK
Rell £ FiFEA 7 1 BREN O B Tz
BEAD o2 fRE PGS kil B3ty f8R
ol LR FE tube & FASL Bl BE Skey
3. 0~5. Omg heparin -& BRPICl HE4Fste MBKEE S
Bhikstgich. BRigEt 1AF Tol MM BRERE T|HA
S —f) BEERN = BIER cannula E A HET -2
ol o] A& K47 manometer o] EE: HifEste] #EN.S
2 BRMEES) $8)< kymograph S bol st Y
o= i BEReE YEE Hind Y207 4 U=
= mEERS A R

=3 RFIRS FEHAA FERL $Y
HA BFISI=E 33t

Lu:sﬂr g ﬁﬁﬁfﬁ&f‘ﬁﬂ SETE = BB

W, DR, Mm% —EslddE e MKk
B MR REBReE Y S Hne 97
o} BEREEC] 40mmHg = THEs® Wime kA7)
I ol F S WEstd 2ERSES nE 40mmHg
€ —EsA AR

Inrh iRl iR ] BIE-L Dole (1956)753:4 FIM
shed 1% butyl alcohol 5} isopropyl alcohol & i

WS A REEH HER BEEMEREES thymol blue
2 fRgEc zale] 0.08N NaOH MWo s E&(ml)
st =t

mAEES} PES Folin-Wu (192008 o #ciigshsich,
A1 M 1.0ml % Sy EERRTRLEES 0.3NBa(OHD: ¢} 5.0%
ZnSO, ¥ %% 9.5ml % 3t % WEst BEOE R
< ket 2 EM 0.5ml B Mgt % B4 205
fEnEatel. o] A& iy = BHA A arsenomobybdate

=T ¥ #

color reagent & ##% 1.0ml4 fngk #% Klettsumme~
rson photoelectric colorimeter 2 WE SOmuyAA 5
st NS o= FHES S

£ catecholamines 48 -< Shore 4 Olin(1958)
1R8] kol (kisle] —EWAze] AB 2.0gm & 4]
¥ste} Potter-Elvehjem ] T8 ”&}fz homoge~
nizer o]tk ¥ 4.0ml8 0.0IN HCl E%& RE sk
homogenize 32 =¥ 2.0ml$ 35.0ml 7} =& glass
stopper reaction vesselo| 2L ¢f7]ellet 2.0gm 2]
NaCl s} 2.0ml$] butyl alcohol & Imgte}. o) BEAW
-4 shaking apparatus & Flflsle IRpRIEeE RET
% 55 R ELWRE T BOWRSE 47
vessel ;3¢] butyl alcobol B 13.0ml -5 Fste ol
Adl 2.0ml &) 0.0INHCI =+ 15.0ml ¢ heptane & In
@5 o1 A& ©HA 551 shaking apparatus = {RM
A7) 1% # 55RIE DS 173d butanol-heptane/g
sk HClgigo] 5Msdoh.

Vessel Fifol oMl HCl¥@olA 1.5ml & Hesl
o] 10.0mly} =% F& fFE &~z pH5.03h
acetate buffer solution 0.5mle} 1.27%¢] iodine
0.05ml-& fmsle] E&M iodine & BEEA A vh-go alk-
aline ascorbate solution 0.5ml & ¥WRIMNE&AIZ] ©h&
=Rl &3k Fr}. alkaline ascorbate solution-&-
¥Ringt # 455 Aminco-Bowman spectro—photoflu
orometer& FIF 3l acfivating wave length 400my,
fluorescence wave length 520my o) A  Big®KS fluo-
rescence & HIESIHAEl. o] o} FEIRFo] AMEES ho-
mogenate 2.0ml 5o 0.01 N HCl 2.0ml & Hgsle]
A%t $#FS 73 blank EBksh 0.0IN HClel Az
A7 %418 JBrEe) #E¥E norepinephrine ¥ 2.0ml-E I
sl e MBS PRI WET: fluorescence $
o mA LWEHEEA catecholamines B2 HIE
s+ o

m ® % K&
A) HmEELEO| eSS
mEgol DIXls LF

519 g EEANA ST nE 927 Bk
S 40mmHg & 4835k (FHEA S lﬁl‘#’i&%ﬂﬁﬁﬁ@
B o mEEe) WES miyes BEsk #—Eol
s

BN MR RS HmBAMARTA] 3 0.058%
0.0042ml (0.018 N-NaOH/ml. plasma)e] g} Hiif
PE{E M RC40mmHg)¢ & 29} &#E kA 305
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(B1ED Hmik EmE0mmHg)-S 450 Fgd
Bl mbEEIRIEE 2 mpEee B
MBS I 2 139.61+9. 4lmg %ol ot H
M4 A7z & LA 155 B skstd 1
MFIES #35% 4 BmS ole =% Wik TS
2epfdlell AS EHEEE HEEEC R gt
3 BWgpo] ¢l
LAEsE 2ol WmiEEmBE(40mmHg) S 48R 54
A7 B A mhEEE R R OS] 2He
HgEwd Him= Netd mhEskimes 28
o] MRS WHWL HES MG dehle AL
2 Eed e
H e MBS AT FHEA D Bl A SmsE
#&7 catecholamines &8 BES H7Esle] uvn &
2@} 2oh Bl % Bl 4E®AN catecholamines &
B2 DA T 14720, 09pg/g, B> 0.83%
0.01ug/g, HTBEL 0.45+0.007.g/g, Bl 486.20%
21.4pg/g o190V, HMMIEMEES 4%R] AR
B AL OB, B, B 2 BIEA4 £4 0.16
+0.024ug/g, 0.42+0.0034g/g, ©0,27+0.001,g/g B
247.2£16.50g/g 2 A EFEMNA Bl @l L
el BN EEE BAGE 50% RADE Rela gleh
ol ohzbe] HimMEMmMEES 2 Hes & RBESRA
catecholamines 4-&o| s /2L it shock
2 TR RS HEe] FEHd oHR & BRam
Paell Sfpml ZEREHES RN 2 BIESEE =Y norepi-
nephrine ¥ epinephrine o] FHEIgAE o EEA A 2
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Z E¥se, Lund(1951), Coleman ¥ Glaviano

(1963), Lee 3 Pak(1964), % o #(1965) % #
Bparstel —F3heh

SR RERK

B) Norepinephrine = epinephrine 0| E%
Bl mebBiRiiELE 2 RS nixls 228
kHIIf[L‘éE shock Hzel] adreno-sympathetic system 2}
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3 \Eg BRI, WE KR4 HnEEnEe.
A BARS T e R EES B B
BS54 catecholamines o] #HEES & Aol ol E
s St T4 EEEMo] norepinephrine 3}
epinephrine & %% HMIEHIAA o= Wt H
BHE & mrbERRRES MEEe] B8 LK B
34
B 3E A8} zre] norepinephrine 1.0 pg/kg/min.
8 FHiEEALE b EHERES S8 LAY
15530 Eisflol] el ol EFWMES # 80% @in
§ Meol3 W% norepinephrine HEA¢] Bdujzl]
SV msEEdl s R #He £ o g =9
A oS i EE(40mmHg) 2 2 B35t norepinephrine
o HEET sl o2 Hele MRS ]
HWhnd - Js ¢+ g+

—77 epinephirine & 1.0pg/kg/min ®] SEEZ R
EASH M EREERE 2 EES B% &Me
EHAs 1550 EEfEd Esh, b REEiR s
£ @R TEE I Ewel #asta, olex

8o} MR- epinephrine FEEAC] B AR 2

TAMEE 8% g @b BidEEmEe @
o3 EXE®we MEEEe) ik norepinephrine 5
MEMEE FEL 4 A &7t BRE

o] 9} o] norepinephrine HE&fd] KA E2
e AR BAAS 07k, = epinephrine Al
kHAAE T2 MEEY @it BEEe ERd
Havel ¥ Goldfien(1959)3} Shafrir -9 Steinberg
(1960)%] EEMES —&Iet

C) Reserpine BjE7} HmitEmES 24 #ERE
= mesERERE 3 IEEe 280 ojxls
EE

Resrpine o] #24¢] catecholamines 2 ZiFERAZE
By BEEeA 712 Carlsson et al.(1957), Paaso-
nen 4 Krayer (1958), Brodie et al.(1957)% %8
BEE| (ksle] WM wolw, Lee = Shideman
(1959)¢ L5}l @745 norepinephrine 8] # 90%
7k reserpine WHE H&E-¢ BENAT =% o

(E13 Reserpine [RE Bire] BE23EBMA catecholamine 48 (pg/g)] #EY
E % OB 4 Reserpine s B ® #*
B Ein - ‘ : P fE
: "E | NE Total “E NE Total
£ B | 0.16£0.008 1.3}.i0. 01 1.47X£0.09 0 0. 0380, 0070. 038+0. OO'f <0.001
i B | 0.09%0.003 0.74+0.02 | 0.83+0.01 0 0.03220. 005/0. 032+0. 005 < #
B B | 0.27:0.003] 0.18+0.002 0.45+0.0070.012=-0. 001/0. 008+0. 001(0. 02 =+0. 004 < »
Bl B g B |291.7+18.3] 194.4+20.4486.20+21.4] 136.6+14.1 34.1+5.2! 170.8+12.6 L,
* iy EReSE -
Bi4pe] TREHISHEBAY BrEE ) 90 catecholamines
208 & k#B%5-¢] norepinephrine o] = reserpine ¥:gfol] %k
2:; , - s}e] o) BFBksl norepinephrine o] Ao] AWML
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BERERIEE Q mBEEe] wE)

Fo oA TRMEHSGFHY HBEIE RaY =87
olvh. whehA reserpinediigE=A ML catechola
mines, %35 FREMEFRBAY] xiorepinephrine—_g— b3
HEERAR B A iR mEEe = A ik
ByiEgEst MRl s sl S Himslg
12

Reserpine ¢ ethyl alcohol, propylene . glycol 3} =
& 1:1:29 Wiz BAS Kol BHAA BYRE &
kg% 1.0mg & HEER Hete] 240eRde] B %
#BESAIBP catecholamines & & HE WF H—
ol A gl 2v}. H reserpine NpRER. LR, MK, BT
BikP98] catecholamines &= A =28 Woslq o,
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B catecholamines X HEFEs HAH g2y ep-
inephrine & SEZiERSA Xdhe  pEEe] =
9l v}, olshgo] reserpine & WHFElm 2485RH0] A
3 Byol A S mE(40mmAg) S g oyl B
froR Mk WEASTIRE 2 fUERY #B B
W 4B A R whe} el MmehEBEiREE-S Wi
K s THeso] 2RI ERES # 53%9 ET
B Rolz 4MRIBIE EHES ¥ 75%] HER &
TE volz gich H EEBHAA BEsE fhE
BRI RES RET Bt 2es HEEdE ¥ ot
Yz 288 moEn 9 ¢ 5 gk

MRS o) SHE%E M mAEmEe] M=l wa}
“Birs) BRAES 3] EEme] Eed  EEm
% 252 s o ARGl TERS M TR Hsh
JAE FEEG SES 2olx duh o9 MR
-8 e ERElA BT MR ek TN
LB ERI 918 Roloh

D) Bretylium #ifE7t HIVEEMEBES 2 A ZRE
= mPEEERERE ¥ nEEel S 0
e B8

* "Boura & Green (1959)¢] bretylium -2 [l 7
R TR EEH JEEIRS #HEsh, norep-
Linephrine ¥ gtz HE MEE HEF A gL WED
LI, Aviado 2 Dill (1960), Szerb (1961)2} Lee
"2 Yoo (1964)% o] #Hpol IERETHHEA M 4] nore-
“pinephrine ] 5&%&%\%}%@;—%— A3l catecholam-
Zines Wi BB BIEE #EEd FHEL 9
o WimEEnEe s Halo EksE  miEiEls
‘BB MERES) #Eh bretylium o] il MEEL
RS Ze8y] B35l T4 bretylium 10. Omg/kg
BN BERAC ST ol gy s ek mAhigEE
B 2 mEEY) BHS Brstdclh bretylium
BEAE RO RIS iR T B
W HEHENe R BEIE Bine IR Rsged B

T1RERBO) = bretylium HEHRIMES] EEEsI A
22 bretylium 10.Omg/kg 5 {E4fsh 15Rge]
SRR B B EnES Sosn meh IR
o m¥EEY BEE HEstdth £5 Bl wiuly
o] R REEIR AR S WYl S#E ®IE 1o
-3 @R TR 2EBREET BEY 8nE xoh
EESW A st i BREis ree @i Held A
-5 BED elsidoh ESse Hm IR &EE
Agmste] 1556 HImate] 51%18me 2oja 1R
B IR RS TS 4l A5

s EEEE Y EEBNAA B mEssien
o} kT WiEs Wiksith
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ERERYS 2 M¥EEe g

E) P-286(N, N-di-isopropyl-N’isoamyl-N-diethyl-
amincethylurea) g Bl HmitEmES = 13
s MAREREDEE 2 mEEe 2Eo) 0

Xe= #

P-286-2 FIEREEC %sto] HgehAl s ey
2 A Gardier et al. (1960) o] atropine B o
A acetylcholine #¥#= Ka mEKLHEAS P-286
ol 5tZrs] #HHT-S BlEsta, oA FIESEEY it
acetylcholine 8] {Ef-& ERO.2 $HH3A ) Fo] 2}

AL RESEA, —JF RS geS BHs

vk =F Schaepdryver (1959)% |4 P-286 o]
BIEA 485 norepinephrine &4 Fis) Hb Al
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713, epinephrine ¢] e &3 HEITIT BWE
3tg o+ Coffee 2 Booker(1961), Wood et al. (1960)
®mT £ KHERCZ HREE BIBHE SBTE
o] P-2860¢l fk3lel HRMILR MHE-& BEWHs
WmEmEEe = Fsledl BRslE  mebisEER R
25 mEs wmdl Hie BEREY 5B/t mEs
BEe vAts BEy Bk P-286 WREY
ol A EESIITh. P-286 2.5mg/kg & E4EtL 1RERA
o] {ETE MIMIHEMES BiA 7 5 MmhmEisns
e werd WEsld SemIA By uhobge] W
MBIE % Si%s) @hnsted 15506l M mBtATIES] 71%
BNE wolw 2mEhddl BEfEel sEshel H MPRLANIH
4 128% ®ins =, @B WKk THse EEA
Wl EmEE S HEAZASd BEAE M BEkiE
EREINS: AEE REs HEEs
MEE-L oo R4ts HMmBHAE KEY EBhE 2
ol vk EEBAA BE mpEE Bind Hild EE
T {E(HE Molw P-2860l] {kahe] ARIMUCE B
g &g Tt
F) ZIE#lHol Hn#EnES2 ke mnhk
BiERE ¥ nEE $E oIXs BE

PP epinephrine & Kol EIFBWEN Rk
5]e] ¢}.om stressol| Kk epinephrine o] B =
=3+ E4re] =%o) ot Levenson et al. (1960)-% adr-
enal demedullation F-& BRI AL HimmH:
EmEEe = Rl MmEge] MWid & BgEdet .
we}4 PR epinephrine 8 Kol FE=A &
-G i Bl A Mt E RS 2 A
fepmEE st MiERe] miTs WBhE= s &FEIN
B3ld EIERmEnd A BB =k BFELs [/

HEml

005

8.0, .
202

8.01

R g2

¥ SN S W s -

Q1530 60 136 (g0 2D

(S7H) HliEfRBE(40mmHg)$ 4BERIHF
e EEELEYY IbhtimE 2 M
R ImE

ol cortisone acetate 5. 0mg/kg 3 FHARCLA 1EDH]
HESshel 2EAO) KBT 3619 Bhtpol (S MEE
¢ B mERRErREs 28 BEdd
S 7EA wiakel Ao, MehREEIR SRS M
BEtERGSl olml ERES) 57% WAE Melw Hifivhe)
Ba ERs 1556 BfEel el LR B
BT 2% Bfs TRl HmAiEs  HEE.
HmBALE AT o]w E#ESY H4oez s g2
o HMBEAHE 2 ER A HED S5 HEdch

V. #iF U £

Hifite: shock Wpell Ifi-FiEREIRR ARl MbERES] RE¥
3 EmEe AEBREREEA HAass HakEmEE
(40mmHg)-$& 40 HFHEA D Al A bR %
Bel HMmBita%EY-s 28 @inste] 28pRie] HEfE
ol ¥ESk % Wik WS, MiEE-S MmBALE 2%
8 LRSS 1556 Bmfiel 0% WK EwE
EERh "

Hitfit4 shock Bfol] sympatho-adrenal system & S
o] =] TREMEKE % FIEHEAA norepin-
ephrine Wepinephrine & 7} JUitd & SBEBE
Eofl thstd KE rE=" ale]ls, o] Bedferd:
(1916)2 EBihslted Lund(1951). Hartman % Bro-
wnell (1949), Levin et al.(1961) Zo] Himiik
shock Bgol] BB A epinephrine 77t RS ] MK
tho 2 %EE ] @l ol BIBA epinephrine £o] W
PRAvn BESIL Greever o Watts(1959)',y ’
Manger et al.(1957), Watts(1956)%-2& MK
MES FBAT 8% MmEHolA epinephrnie
norepinephrine §o| 3! tgnnia% B E &
Bistaeh. =3 Watts 3 Greever (19569% it
shock &} #Jifdl & Mm#f epinephrine 3 norepinep—
hrine EE 7} B¥Es =] il 839 K
o ol E43 BE/ WK W &P, Kk
o4 sympatho-adrenal system &} exhaustion o] #H7E.
¢ WEslgia, Lee ¥ Pak (19642 WK,
FEEC40mmHg)-$ Fr5f FHEA 7194 - LEFN catech—
olamines §-& FEstd Eot, BFRLRN & BRI B
Bhol gl 2%k Wik WSt 4Rl EWEY
1/3% ¥0d-& St AERAA = HifidE,
EE(40mmHg)-& 4Fefd] ¥EAI T - %ol DR, PRIR, FE
B 9 BB catecholamines &-8o] HEHES W3
4 #Hste) Witk shock & KHA) sympatho-adre—
nal éystemﬁ] exhaustion o] #E3kE of+  Higed —hk
FEEE -
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) mEsE

-mines, %3] epinephrine & 1&ino)

SRR EEE Bl Aok ol HiFs g

TR RO A WSl = catecholamines, 3 norepi-
‘nephrine®] o] iz o ERE L EIE) RG]

—— it M Shockel MBS E WMEIRMERY MEREE Bl —

—J5 epinephrine & norepinephrine o] J§BF 2 &
KIRES FRILH BT AEE BT £EHK
4 S WRERERA B FEelH AERAw
«epinephrine i norepinephrine & FEEALH,
SRR R S ]SS @nslel ik
(RIS FBAZ AdA HE=E mbWEERE
i 2 e inst epinephrine =+ norepinephrine
2 SwiEme] HEEI £ 9% TS BTt gl

LLES #HEBRRERS fFostd F&as HiEnD
L A2 e 2 ZRE Foinst BB A epin-
-ephrine =l norepinephrine 27} R o] o) 2
) otul b EHEI B E ) BN S, fpERe] Ehn
HE AQE F5H3 HEET 5 g5 RERAA R
42 & norepinephrine FHEEIA T AL Mm-PiEHE
TelilkEe) B Wins v MESRNE KRS &
#%sta, epinephrine FHET S ByipolAw MEEEMEM
7b BT e f-PERER YRR S BIne norepi-
phrine FHELA M Hatel EHEe Boldh o
2]\ epinephrine 3} norepinephrine & i ERERE Y EE
B 0 mpEEel LA YA 2REE veEe
olv] &HElA gl HEERA MEEEAEAC g4
-epinephrine ¢] norepinephrine ¢f] Hsked 5~10f%}
B|PEL olv] HEE RIS ulkelsd, Havel
= Goldfien (1959)F  m-hiEEiNirmeE #infEmdl
9]} A norepinephrine ¢] epinephrine o i3l BHE
3 EOEE mREMeE EEdc b HintkEn
EowA #FHEsr MblBgslines Bt =

r
e

‘norepinephrine &) 7 W el FEEE S MRS

= epinephrine S ine] EHFHE Aoz HR=
e, vlfo] bretylium FiEE Byl A Himik (KiER
¥ BEEAR S MR R R B T
EFEYA AL Zo| FEES Ems=le
EBRERE ORI BlF44 5WsE catechola-
HER & 5EIe
I, p-286 FIE Byl A HMmBERES B
AR -&dlol MEEERne HESA foN mEgs

=3} reserpine o] FREHTA ] Friks catechola—
mines & A9 T2 EHRA7V BEIBEEANY epin-
-ephrine 8 norepinephrine & 245 H4eAly)x 2

B i reserpine EHEM A HIMEIEKMES #

A7 EIEEEAS catecholamines o] 5 WHE
Mo #EEEw, reserpine WiEE Byl Hiftt SR
& wRAZDOEA MRS A #Ehl
g, MmEEse wmse HRERE A58 BHT T
gl& Ao, oo Egt Mtk shock o] HEE £ M
ISR BN TR CRIMERRAA ]
L norepinephrine o s =, MERRINE HIFEE
Bl A -kl epinephrine o KEA e REE A
wha) s B S e ol e BT
BIE-S T Bhpol A MrbEEiRisReEel b
§EE 57%9 WS Jepln HmEEnEE EE
ARomd @ik THsel & IS shebe R
L oubole, AEHRAIoEE B RS K o
% B Wgerh BesE HiEel st B L
SRS oA HmBEAIYE LB WAH Y
on WMAEEMESEZA ofF 8Ee] 9929 Le-

_venson et al. (1961)¢] iM% shock & #E&AZ FE

e A MEREe) WARoe BES FasE
AL 2A IMEEY Wit BIBHEAA ST ep-
inephrine o] ZHEY e RFEE o4 Fbalse AL
2 Bxd .

V.® &

1. i (€ i BSCA0mmHg) & ARSRRFFEA A WA
A RS IS &S] sk 28§ E
HES % 66% vk @nske] TrEfEel EIa W W
K WO NA 4Bl ERES frse, —J5 M
e 155 REfEd - sEetd EWES 4 35% 1@
2 molw i Wik Hskel 2] AY sEas E
e = o B EnE(40mmHg)S- 4R &
A ALY DO, PR FER 2 BIEPA catechola-
mines &8-S BHEs WA

2. Norepinephrine (1.0yg/kg/min. )& FFEIEAZ
EEEHAA mAEMEmEe S5 wnskd 15
ol EEfEel] st EHEMHESY 9 83% E@inE ehy
o A Bdd 7R a2 RV, R s
wistgho] ol g v}, —J5 epinephrine (1.0xg/kg/min. )E;
B WAL MEEEIERES EEE @A M
SR A =3 B BmAA 1554 BEES
2o WAl Bl AR AT

3. Reserpine (1.0mg/kg)S {45k 24FFR0] B
T Bl A IS EAOmmH) S HEAZ A 1
R IREEY Bt AY T2s BEE G, mE
22 039 ks Emslel SR B st
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4. SERHEK M)A norepinephrine & WHEE 4
£ 5 BFiE3HE bretylium(10. Omg/kg) ¢ HIEEE T B
ol Al - H i K U EEC(40mm/He )& HEA 71l
MERpERES] Bt A %Z2d M=, WEES
BlEg RRsle] 185 SEfEd iEste EEMES &
60% HME vEbh= B Ge @SS 4l
AY EFRER HEd

5. BUBEEHE A catecholamines 8] #WE #HH3)
A Bzt P-286(2. 5mg/kgdd RIRET Bipdl H
IS mEEC40mm He)S FHakstel  mrh iR s
9 e 26 BEE Edtd ERES 128%v
Wins v, MEES #WEe Aol ¢l

LEY HBRESE MRchd, Himk EmEEe R
S ] Hﬂﬁﬁ%}ﬁlﬂiﬂ%ﬁﬁﬂﬁﬂﬁ@% whnel MmpERe] g
e WA BEC s Hid ZTERE N
BIESHEA A s catecholamineso &3l
ez HEHE Hgeletn Bkiso

el M-bEMIE RS BEhe = TRMERMRS
2 Yl WSl © norepinephrine 8] {ERlH] f&k¥kA o
3, MRS St E= AIFMEIA B+ epi-
nephrine 8] {Efell (KA o] oblst BERAk

6. BIFHELEYAA mhEiErEgE 4 s
EEBMA et BEEs ®mosle dn HmEm
Es EREANY, MPEERHBEL Wil BY
2 e HEE 2B HET B godl

HES mBREe s #mskd Mg EmngEew
Rt WHS = MmRERymE wns) hEEe
e TRWMRRY EEos RIld @ik =
B EN A WM catecholamines el fkste] Tk
ez MBS BHelzta B

el MeEREIRTERS] MBS E= TR
2 Y] JEEs] £ norepinephrine & fERe K3 Aol
3, MEEES) Wit: T= ABHMEA BESE ep-
inephrine & {Efdl KT Aol obdsl Bki=lch.
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Experimental study on the changes of serum free fatty
acid and blood sugar during hemorrhagic shock.

Hyong Se, Kim

De part}nent of Pharmacology
Yonsei University College of Medicine, Seoul, Korea.

(Directed by Prof. Woo Choo, Lee)

It has been known that the pronounced hypotension resulting from hemorrhage gives rise
~to compensatory stimulation of the adrenosympaj:hetic system, which leads to an increase of
“liberation of catecholamines from sympathetic nervous system and adrenal medulla. It is
-obvious, therefore, that numerous physiological and biochemical changes during the hemorr-
hagic hypotention. might be mediated through the increased liberation of catecholamines.
_Although an extensive studies have been reported on changes of protein and carbohydrate
:metabolism_ in hemorrhagic shock a few studies on the changes of lipid metabolism have
“been reported. Levenson(1961) observed a marked. increase of serum lipids content during
“hemorrhagic shock and also noticed a marked elevation of serum free fatty acids. He sugg~
-ested that these effects were due to mobilization and accelerated metabolic . breakdown of
.lipids which might be resulted by sympathetic stimulation as a cause.

To elucidate the mechamsm of this, author studied the change of serum free fatty acids
-and blood sugar with relation to catecholamines during experimentally mduced hemorrhagic
shock in dog.

Healthy male mongrel dogs weighing approximately 15 kg were used.  Under the general
.anesthesia with pentobarbital, rapid hemorrhage was produced from the femoral artery mai-
ntaining blood pressure level of 40 mmHg measured by the manometer connected with the

-opposite femoral artery throughout the experiment.
Serum free fa.tty acids (FFA) and blood sugar were measured by the methods of Dole(1956)

.and Folm-wu, (1920) respectively. Tissue catecholamine was measured by Shore and Olin
reethod(1958) using Aminco-Bowman spectrophotofluorometer.

Results and Discussion

1. Dogs were bled rapidly to an arterial blood pressure of 40 mmHg and maintained at this
Jlevel for four hours. The serum FFA rapidly increased up to 66% above normal at two
hours after the 1n1t1at10n of bleeding, and returned to normal level within four hours Blood
sugar increased to 35% above normal at 15min. and ' returned to normal in two hours. The
tissue catecholamines in heart, spfeen, liver and adrenals markedly diminished at four hours

after the initiation of hemorrhage.
2. Reserpine is known to deplete catecholamines frokn their stores.. Twenty—four houre after

‘the intraperitoneal injéction of reserpine Img/kg, dogs were bled to an arterial blood ‘pres—
sure of 40 mmHg and maintained at this level of hypotension. The serum FFA showed
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.essentially no changes during the course of this experiment but the blood sugar gradually
increased reaching up to the double of the mormal level at 3 hours after the beginning of
~hemorrhage and thereafter gradually returned to the normal level.

3. Dogs were premedicated with bretylium tosylate which blocks the release of catech-
olamines from sympathetic nerve endings. At the end of 4 hours after the injection of
“bretylium 10 mg/kg, the animals were subjected to hemorrhagic hypotension of 40 mmHg.
There was no significant changes in the serum FFA but the blood sugar rapidly increased
-up to 60% above normal level within one hour after the beginning of hemorrhage.

4. Dogs were injected with P-286(2. 5mg/kg), which was reported to block the release
.of catecholamines from adrenal medulla, and subjected to hemorrhagic hypotension by the
procedure described above. The serum FFA was markedly increased, reaching the maxi-
mum at 2 hours. '

On the other hand, the blood sugar showed no significant changes throughout the course

-.of hypotension. '

5. In an attempt to examine the effects of morepinephrine and epinephrine on the serum
FFA as well as the blood sugar, these drugs were continuously injected intravenously at
-the rate of 1.0pg/kg/min. into the normal dogs. The continuous injection of norepinephrine
_caused an increase of serum FFA approximately 85% above the normal level but produced no
- significant changes in the blood sugar. On the other hand, the continuous injection of epin-
.ephrine markedly increased the blood sugar with a slight elevation of serum FFA.

6. At the end of 2 weeks after the adrenalectomy was performed in the dogs, the
animals were subjected to hemorrhagic hypotension of 40 mmHg. The serum FFA and blood
sugar were simultaneously decreased almost to the half of the normal level at the beg~
inning of hemorrhage and thereafter maintained at this level during the course of this
experiment.

I]@ summary, the elevation of serum FFA during the acute hemorrhage is largely due to
‘norepinephrine liberated from sympathetic nerve endings and the change of blecod sugar

Jargely epinephrine liberated from adrenal medulla.
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