The Effects of Vasopressin on Blood
Pressure and Heart Rate of Rats at Early
Stage of Hemorrhagic shock
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VP
(polypeptide) (amino acid) 1000
Aldrete et al., 1966; Ganong, 1995 VP
arginin

Cys-Tyr-Phe-GIn-Asn-Cys-Pro- Arg-GIlyNH3

8-Lysine VP LVP

8-Arg VP PARKE-DAVIS
Pitressin®
(esophageal varices) VP
VP
VP
(hypothalamus) (supraoptic nucleus)

(paraventricle nucleus)
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target organ VP

(Neuro-hormone) VP 3.3 = 0.36
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pg/mli

1. VP
VP
VP
VP Ganong, 1995; Wang et al.,
1988 VP 1970
Errington VP 5
145 £ 1.8 uu/ml 713 + 119

uu/ml Errington et al., 1972

2. VP
VP half
time 5.2 Errington et al., 1972
(biological half time) 18-24 Ganong,

1995: Forrest et al., 2001
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VP
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VP Lindner
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CARDIOGENIC SHOCK
Myopathic (reduced systolic function)

Acute myocardial infarction

Dilated cardiomyopathy

Myocardial depression in septic shock
Mechanical

Mitral regurgitation

Ventricular Septal defect

LV outflow obstruction (aortic stenosis, idiopathic

hypertrophic subaortic stenosis)
Arrythmia

EXTRACARDIAC OBSTRUCTIVE SHOCK

Pericardial tamponade

Constrictive pericarditis

Pulmonary embolism (massive)

Severe pulmonary hypertension (primary or Eisenmenger)
Coarctation of the aorta

OLIGEMIC SHOCK
Hemorrhage
Fluid depletion

DISTRIBUTIVE SHOCK
Septic shock

Toxic products. e.g. overdose
Anaphylaxis

Neurogenic shock
Endocrinologic shock

Source: Adapted from Parker and Parrillo
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Class | Class Il Class Il | Class IV
Blood loss Up to 750|750 - 1500 {1500 - 2000{ > 2000
(mL)
Blood loss Up to 15 -30% | 30 -40% > 40%
(%BV) 15%
Pulse rate > 100 > 120 > 140
Pulse <100 Normal |Decreased |Decreased
pressure( mm| Normal |Decreased |Decreased |Decreased
Hg) Normal or
Respiratory increased 20 — 30 30 - 40 > 35
rate 14 - 20
Urine output 20 — 30 5-15 Negligible
(mL/hr) > 30
CNS/Mental Mildly Anxious | Confused
status Slightly anxious and and
anxious confused | lethargic
Fluid Crystalloid|Crystalloid|Crystalloid
replacement |Crystalloid and blood | and blood
(3:1 rule)

Adapted from ATLS, 1993
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Vasopressin Vasopressin

Butorphanol, oxilorphan

Morphine, Nicotine,
barbiturates
Chlorpropamide, clofibrate,
carbamazepine

Angiotensin 11

Adapted from Ganong, 1995
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Oligemic | | Extracardiac Cardiogenic Distributive
obstructive
\ 4 \4 \ 4 \
: . . . . Decreased
Fluid loss Pericardial Myocardia Myocardia )
. . systemic
Hemorrhage tamponade injury or dysfunction
) vascular
Necrosis .
resistance
\ 4 \4 \ 4
Reduced Reduced Reduced
preload filling systolic
performanc .
High or normal

N/

/

Low cardiac
output

Decreased
mean arterial
pressure

Multiple organ system failure

cardiac output

A 4

Maldistribution of
blood flow in
microcircul ation
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Arterial pressure
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Spraque-Dawley rat (S-D

rat)

250 350
22

55%

Arg® -Vasopressin Aqueous solution 100 I.U./ml

(Sigma, St LOUIS, US)- 11.U./ml
Pentobarbital Sodium Salt (TCI, : ) -
50 mg/ml

Heparin Sodium 500 I.U. /7ml (B. Braun, Melsungen,
Germany)--- 2500

.U./ml

Normal Saline
Garamyin
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pressure transducer
transducer amplifier Model NO. 13-4615-52, Gould 8
TA-11, Gould IV pump Model

1200, Kd Scientific

polypropylene catheter PE-50, 0.58 mm inner

diameter
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250-350

pentobarbital (50 mg/ml) 50 mg
18
PE-50
heparin (1:2500)
1 11.U.
PE-50

MAP SBP DBP HR
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PE-50 Garamyin

100 0.1 ml

MAP 30-35 mmHg

MAP 30

0.8 1.U. VP (1 I1.U./ml)

0.5 0.5

30 1 30

90
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Data and statistical

analysis

+ (mean
+ standard deviation, p % s.d.)
Student’s t-test p-value

0.05 ( p < 0.05)
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IV

330

I+

26.41 325 + 5 (p = 0.764)
MAP SBP DBP HR
30 MAP 34 + 1.15 33 + 0.58
mmHg (p < 0.25) SBP DBP HR
100 2.17 + 0.06 ml
MAP
100 119.67 + 24.17 mmHg
85.33 + 23.12 mmHg SBP DBP 99.00 *
28.84 80.33 + 25.72 mmHg HR
20 + 20.98 /min MAP SBP DBP
MAP 60

mmHg

10

MAP SBP DBP

MAP 76 £ 29.50 70 £+ 22.91 mmHg
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MAP
HR
HR
mmHgQ) VP

HR

SBP DBP

HR

(376

=+

32.56 312

=+

72.86






VP SBP DBP MAP HR
SBP DBP VAP HR
p-value p-value p-value p-value
base 131+25.32 143+7.57 045  89+26.10 99+1.15 054  105+27.30 116+3.21 0.55 406+43.89 428+51.07 0.59
0 48+3.06  48+4.36 0.92 26+2.52  26+0.58 1.00 34+1.15  33+0.58 0.25 376+32.56 312+72.86 0.23
2 148+25.53 60+4.04 0.004 104+29.87 30+2.52 0.01 119+24.70 39+4.16 0.01 355+43.02 327+71.12 0.59
5 135+4.58 68+11.68 0.001 90+21.08 36+5.29 0.01 107+18.68 43+8.08 0.003  392+37.53 341+45.00 0.21
10 127+3.46 71+9.02 0.001 71451 45+11.24 0.02 89+1.00 55+19.22 0.04 411+44.74 375+25.01 0.29
15 119+27.07 11242517 0.75  63+29.05 55+11.24 0.69 82+28.01 71+15.95 0.59 425+32.33 390+35.00 0.27
20 107+£20.95 131+21.13 0.24  50+15.87 63+7.21 0.27 69+17.93 83+8.19 0.28 426+38.57 415+34.64 0.73
25 115426.08 135+18.68 0.33  55+22.48 63+3.21 0.57 76+26.08 81+4.04 0.73 441+46.76 437+35.12 0.91
30 115+26.65 118+4535 0.94  55+28.29 51+17.06 0.86 76+29.50 70+22.91 0.81 450+45.83 438+45.37  0.77
35 130+4.00 11143958 045  75+13.61 63+31.21 0.22 94+13.61 80+38.73 0.57 441+69.29 407+70.06  0.58
40 130+4.16 130+2.00 091 76+12.06 81+2.08 0.57 95+8.74  99+2.00 0.52 430+78.36 398+33.29 0.55
45  126+5.57 133+6.08 022 6/7/+21.73 81+1.00 0.34 90+17.16 100+4.00 0.37 428+79.73 412+33.29 0.76
50 118+24.21 136+12.17 0.31 62+31.05 80+5.00 0.38 82+31.09 100+3.46 0.38 438457.06 424+33.17 0.73
55 103+31.53 141+21.39 0.15 55+33.15 80+2.89 0.27 74436.46  99+4.51 0.29 442+65.26 428+35.12  0.77
60 93+41.02 139+15.04 0.14  53+37.87 79+5.57 0.30 69+40.38 102+5.13 0.23 453+53.46 430+32.72 0.56
65  95+47.71 143+16.09 0.17 54436.56 7815.29 0.33 70+41.55 101+7.55 0.28 432+69.66 436+38.31 0.93
70  88+68.59 147+19.43 0.23  56+48.08 79+9.64 0.45 69456.57 101+7.02 0.37 378+38.89 427+46.19 031
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V

guarini
(Guyton et al., 1996) VP
40-50 mmHg
Guarini

20-30 mmHg (Guarini, 1990)
10

VP

MAP 40 -50 mmHg

VP

40

VP

VP

MAP



VP

VP

VP

(Morales et al., 1999; Errington et al.,

1972; Ota et al., 1988; Yilmazler et al., 2000 )

VP

VP

30 %

(Machuganska, 1986)

VP

VP

al., 1986 & 1992)

HR 143/min
830 ml (p < 0.01)

Ericsson, 1972

Machuganska
50 %
VP
(Krismer et al., 2001) VP
VP
HR
(Ebert et
Ericsson
6.5 mU/kg/min LVP
166 /7min 660 ml
4.8 5.0
Ericsson VP
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34 mmHg

Ericsson

heart

MAP 82 mmHg

119 mmHg

Ericsson, 1972

VP

Walker et al., 1988;

Fernandez et al., 1998

efffect

1986

VP

VP
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MAP 60 mmHg

VP

MAP

isolated

dose-related

VP
inotropic

Boyle et al.,

VP



VP

(0.3

I.U./min 0.9 LU./min) Ahya et al., 2001

VP

VP

(Morales et al., 1999; Landry et al., 1997)

VP

VP

Lindner et al., 1996;
Voelckel et al., 2000; Achleitner et al., 2000; Wenzel et al.,

1999: Krismer et al., 2000 VP

Achleitner et al., 2000; Voelckel et al.,

2000; Morris et al., 1997; Mayr et al., 2001; Wenzel et al.,
1998, 1999 & 2000; Lindner et al., 1995
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sympathomimetics
VP
Voelckel et al., 2000; Prengel et al.,

1996; VP

VP
Capone et al., Guarini et al.,

1995

VP Boyle et al., 1986

VP

VP
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VI | >

Vasopressin (VP) was proved useful in resuscitation and
late stage of hemorrhagic shock. This study is designed to
test the effects of vasopressin on heart rate and blood
pressure at the early stage of hemorrhagic shock. We used
S-D rats with body weight 250-350 gm as study animal.
They were bled from femoral vein till mean blood pressure
(MAP) in the range 30 — 35 mmHg with the duration of 30
minutes. VP 0.8 1.U./kg and normal saline (NS)(sum of
fluid equal to 0.5 ml) were pushed into femoral vein then;
0.5 ml NS was pushed in control group. Then they received
NS infusion (equal to bled amount) with the duration of 30
minutes. After this stage, their bloods were transfused with
the duration of 5 minutes. Hemodynamic data including:
systolic blood pressure (SBP), diastolic blood pressure
(DBP), mean blood pressure (MAP) and heart rate (HR)
were recorded from femoral artery. 90 minutes after
transfusion, rats were sutured and were put back to their
cage. Their survival times were also recorded. The results

of our study were: MAP, SBP and DBP elevated rapidly

( maximal: 100 seconds; SBP 148 % 25.53 vs 60 + 4.04

mmHg; DBP 104 + 29.87 vs 23 + 2.52 mmHg; MAP 119 =+
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24.17 vs 39 = 4.04 mmHg; p<0.05), then were downhill

gradually. No significant difference existed between two
groups 15 minutes later. No change on HR during the whole
course. Two of three Rats with VP injection were expired 1
hour after blood transfusion, 1 of 3 rats without VP
injection was expired within 4 hours after blood
transfusion. Our conclusions were that VP could elevate BP
at the early stage of hemorrhagic shock in rats, but no
change on HR.
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