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Effects of Exogenous db.cyclic AMP (Dibutyryl Cyclic Adenosin 3'.,5'.-
Monephosphate) on Hemodynamics and Metabolism in Experimental
Endotoxin Shock

Hideo OGIHARA, M.D.
Department of Surgery (Director: Prof. Hideo ORIHATA) Tokyo Women’s Medical College

Liver and Plasma cyclic AMP, adenosin 3’.,5’.-monophosphate, levels were measured after in-
traperitoneal administration of endotoxin. Results indicated a decline in the response of mouse liver
in endotoxin shock. Sequential blood sample showed an increase in circulating cyclic AMP.

The experiments were carried out to study the survival rates after the administration of endotoxin.
The 90 percent of mice treated by dibutyryl cyclic AMP before endotoxin administration survived 24
hours after endotoxin shock.

Endotoxin shock produces potentially damaging alterrations in the metabolism of cyclic AMP,
which is intracellular second messenger for many hormones. The hypothesis that the administration
of exogenous cyclic AMP might have salutary effects on cardiovascular hemodynamics and meta-
bolism of glucose and DSH (Dopamin ( hydroxylase) in endotoxin shock was tested in dog ex-
periment.

Db-cyclic AMP, 10 mg/Kg body weight, was given intravenously before the administration of
endotoxin and the following results were obtained.

1) db-cyclic AMP improved mean systemic blood pressure, cardiac out put, femoral artery blood
flow and tachycardia in endotoxin shock.

2) - db-cyclic AMP decreased DBH activity in endotoxin shock.

3) db-cyclic AMP inhibited the elevation of blood glucose levels at 60 minutes after endotoxin
administration and maintained 80 percent of the control blood sugar at 360 minutes.

From these results, the administration of exogenous db-cyclic AMP had appreciable effects on the

cardiovascular system and metabolism in endotoxin shock.
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#F 1 Cyclic AMP levels of plasma and liver in endodoxin shock (mouse)

VTS

control 3 hours 6 hours 9 hours 12 hours
‘Mean | S.D. Mean | S.D. Mean - | S.D. Mean | S.D. Mean | S.D.
Plasma 1.46 0.28 *1.87 *0.40 *1.93 *0.28 *2.35 0.44 *2.19 0.49
Liver 1.02 0.07 / /S *0.89 0.11 /S /S *0.72 0.17
Plasma : Piocmoles/mg. wet weight
Liver : Picomoles/50ul
Significant differences from control at P<0.01 n=10
I0II. ZEERREIE .
EBRA
= 20 ERENK. Endotoxin 28535 L, # 50 a) Endotoxin shack
0HHE L D FRRREE 72 b, R4 CEBREIMET .
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2) ?:.ﬁ?’éhll[] < "Cﬁé 5. }ﬂ:bi , 1mg, wet weight § 15 min. after endotoxin
LY, i R50ul 4 b > cAMP PR 5 A =0 S
picomole “©Fi, L. FEH~v AD0 cAMP 100 F——
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% 2 Effects of db-cAMP on mean arterial pressure in endotoxinShock (dog)

Percen of control (%)

Before ggf’cl;\;ffgr igg(‘)t:gff 30min. | 60min. | 90min. | 120min. | 180min. | 240min. | 300min. | 360min.

Mean |\ \sp.| M |s.D.| M |s.D) M |s.D.| M |s.D.| M |s.D.| M |s.D.| M |s.D.| M |s.D.| M |s.D.
Control |140mmHg| /| / | 45 | 18.0] 53 |20.2] 47 [23.8] 43 [10.3] 38 111.8] 39 |11.1] 39 | 8.8| 43 [12.2] 42 |15.5
gg&dp 141mmHg| 105| 4.7 | 63 | 23.0| 73 |25.2| 67 121.4| 66%(12.1] 66%[13.4| 71| 8.7| 73*| 8.5| 67*13.9] 68%]18.1

M : Mean

S.D. : Standard deviation

n=>5

Significant difference from control at P<0.01
*  Significant difference from control at P<(0.05
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B 5 Effects of db-cAMP on mean arterial pre-
sseure in endotoxin shock.

BREIRETREAY R Uiz, 04D crs 1 BEn
BB B LSO T Cchsb ek L, 10%5iH
R LA (E2, M4, 5).

2) MENRE
RERCHEIREIL, =v N+ vEREARS
CEATHLDETHETSLONS D, 2o
VTR TRET2EEE SO, F— %~
DOENANE L, FMlRER LIz a0t (K
5).

3) KBEENERMTE
FIBTIL, =V P> v EAESENHZH
IR 2 A L, #2783 Trr db-cAMP #
L300, e ERAL =v P rFr v A
b, BIERLE LAY B Eichs (#E3, X
6).

o—-0 D,b-cAMP before endotoxin

*—s Endotoxin shoek

Endotoxin
+

50

Percen of control (%)

01540 60 90 120 160 240 300 360

Minutes after endotoxin administration

6 Effects of db-cAMP on blood flow (femoral
artery in endotoxin shock. (dog)

— 460 —



65

33 Effects of db-cAMP on blood flow (femoral artery) in endotoxin shock (dog)

30m. after|]15m. after| . .
Betore |db-cAMP |endotoxin 30min. | 60min.

90min. | 120min. | 180min. | 240min. | 300min. | 360min.

Mean | nelsp.| M |sD.|M|s.D| M [sD.

M iSD. M |S.D.| M |S.D.. M {§.D.| M |S.D.| M |S.D.

Control 3§lil7min |/ |30 3.0 27 2.5 26(17.3

38 {10.8} 40 |10.5} 32 | 1.7, 32| 1.6| 31 | 1.7/.32 | 1.7

Tove | 3355 m| 109 4.7 | 78 | 28.6| 88| 7.1] 96%36.0

93 [36.0{10321.2} 81 (18.5] 79 {22.0| 87 [34.0} 84 \27.5

M : Mean %

S.D. : Standard deviation

n=3

Significant differences from control at P<0.05
Significant differences from control at P<0.01

# 4 Effects of db-cAMP on cardiac output in endotoxin shock (dog)

30min. 15min.

db-cAMP | endotoxin

Before | after after 30min. | 60min. | 90min. | 120min. | 180min. | 240min. { 300min. | 360min.

Mean

M [SD.| M |S.D.| M [S.D.| M |S.D.| M

$.D.| M |S.b.| M |[S.D.| M |S.D.| M |S.D.| M |S.D.

Control 2-12/§nin. S/ 126 9.335]4.1 49 3.7] 43

10.2| 38 10.3] 31 | 9.3| 30 {12.2/ 30 | 7.2} 31 | 9.6

10.3| 52 | 8.0| 54* 6.2f 59%11.0| 57*/14.6| 58*[12.5

M | Zonin, | 124] 19.4] 50 | 27.6] 58 )19.6) 55 [11.7) 51
M : Mean %
S.D. : Standard deviation
n=5

*  Significant differences from control at P<0.01
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REET 5 EOHEEIPLMML. =V FbF
Y AT I B R o B kLD

o0 D,b-cAMP before endotaxin
D-cAMP

*—e fndotoxin shock

Percen of control (%)

D153 60 90 120 180 240 300 360
Minutes after endotoxin administration
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%5 Effects of db-cAMP on nea;

rt rate in endotoxin shock (dog)

30m. after|15m. after

Before | db-cAMP | endotoxin 30min. | 60min. | 90min. | 120min. | 180min. | 240min. | 300min. | 360min.
Mean |y |sp.| M |sD.| M |sD. M [s.D.| M [s.D M |sD.| M |s.D.| M |s.D| M [s.D.| M [s.D.
Control 15}?nin_ 81 | 12.5| 97 {15.7] 109|17.1| 11315.9| 118(15.0| 114{18.9f 123124.8) 110/33.2| 11131.4
oante | 7. | 102 3.6 | 80 [ 10.1] 85 t2.6) o311.0 96 8.5 95 7.4 98/ 5.7] 103| 8.6| 104]11.6] 102 8.6
M : Mean %
S.D. : Standard deviation
n=5

#F6 Effects of db-cAMP on hematocvit in endotoxin shock (dog)

30m. after| 15m. after| . .
Before |db-cAMP |endotoxin | S0 | 60min.

90min. |120min. |180min. |240min. |300min. |360min.

Mean | nrlsD.| M |SD.| M |s.D.| M |sD.

M |s.D.| M |s.D.| M |s.D.| M |s.D.] M |s.D| M ‘S.D.

Control | 37% | /| / | 122] 12.2) 124) 9.5 134/11.7
db-

139] 8.4] 144) 7.2) 150[11.0] 147/12.1} 150/12.1 150‘13.1

CAMP | 4% |99 |4.9|115 9.3 122 7.5 134} 3.6

140| 8.7 .14813.3 150| 9.0] 144116.5) 139|16.8 140‘17.2

M : Mean %
S.D. : Standard deviation
n=3
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37 Effects of db-cAMP on blood sugar in endotoxin shock (dog)

Before ggil(l:A;fItI‘ir %airgétif:if 30min. | Gomin. | 90min. | 120min. | 180min. | 240min. | 300min. | 360min.
Mean

M {SD.|M [SD.|M |S.D.| M |SD.|M {SD.| M [S.D.. M |8.D.l| M |S.D.| M [8.D.| M |S.D.

Control | 97mg/dl | /| /' | 149| 27.2| 146/28.6] 194127.7| 129|24.8| 105| 9.5 80 | 7.9| 61 |12.2| 57 | 7.5} 40 | 6.0
g]XMP 89mg/dl | 105| 21.2 1l4l 6.2, 12615.6] 146)28.2) 140j30.0] 124)30.0} 93 110.1] 80*) 8.5 79% 7.2} 787} 6.0

M : Mean %

S.D. : Standard deviation

n=4

Significant differences from control at P<0.01
Significant differences from control at P<0.05

#x & Effects of db-cAMP on Dopamine g-hydroxylase in endotoxin shock (dog)

Before ggf‘gAiffr?r llgiré‘(;tzf:i‘: 30min. | 60min. | 90min. | 120min. | 180min. | 240min. | 300min. | 360min.

Mean | nrlsp. | M |sD. | M [s.D| M [sD| M [sD.| M ‘S.D. M {s.D. M lS.D. M ‘S.D. M |s.p.
Control ﬁﬁr/nxﬁ}n /| 152 | 18.3]157 |21.7]158 |14.5170 |22.2202 |25.8[194 [22.6}206 [12.2221 [19.1[222 [23.5
dp | % 106| 7.7 [116%| 11.7]115 [20.0/104*15.2[111%14.3]120*|18.9/121%20.9|122*(19. 3[122"}15..0[120*] 9.3
M : Mean %
S8.D. : Standard deviation
n==4
*

Significant differences from control at P<0.05
Significant differences from control at P<0.01

o~—0 D.b-cAMP before endotoxin
e—e Endotoxin shock
] w0 & o)
; Endotoxiyy E 0 [""""’"“ J ]
s Docaup 4 g iyl 1 ot
E 190 g
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D153 6 90 120 180 240 300 a0 ' R tio o s s
Minutes after endotoxin administration Minutes after endotoxin administration
11 Effects of db-cAMP on blood sugar in E12 Effects of db-cAMP on DBH act1V1ty in
endotoxin shock, (dog) endotoxin shock. (dog)
% LEMBERAER X Lie (7, KID. WETHC R L., ChicR LB 2 Bcil, &
9) DgH EERTscikEok (Fs, Ki2).
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< bH L, 604 % CICEIED 150%, 1204fEC TEAPHAMERRGE R BRI, B L
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