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Effects of Daily Soman Administration on Rabbit Blood
Pressure, Temperature, Body Weight, and Erythrocyte
and Plasma Cholinesterases

C.-Y. Hu, C.-Y. Hung, and C. P. Robinson

Coliege of Pharmacy, University of Oklahoma, Health Sciences Center,
Oklahoma City, Oklahoma 73190

Soman (pinacolyl methylphosphonofluoridate), and other
organophosphate acetylcholinesterase (AChE) inhibitors,
in toxic doses wusually cause a marked reduction in
blood pressure. With some AChE inhibitors (AChEI) this
is due primarily to a bradycardia-induced reduction in
cardiac output (Holmstedt, 1951; Daly and Wright 1956;
Fukuyama and Stewart, 1961). However, these
organophosphate AChEI also constrict peripheral blood
vessels to increase vascular resistance, thus opposing
the wusually predominant decrease in blood pressure
(Holmstedt, 1951; Daly and Wright, 1956; Fukuyama and
Stewart, 1961). Hypotension, however, can also be
observed in anesthetized rabbits in which bradycardia
is blocked by atropine (Preston and Heath, 1972 a,b).
This was attributed to decreased central vasomotor
output. In several species including rats and dogs,
and din human subjects, sub-lethal doses of AChEI
increase blood pressure through a central mechanism
(Buccafusco and Brezenoff, 1979; Phillippu, 1981;
Brezenoff and Giuliano, 1982; Brezenoff et al., 1984).
Effects of repeated sub-lethal soman injections on
blood pressure and correlation with plasma and
erythrocyte cholinesterases have not been done.

The purpose of the present study was to examine the
effects of the daily administration of sub-lethal soman
doses on the blood pressure of rabbits, and to
determine whether or not blood pressure alterations
correlated with plasma or erythrocyte

cholinesterase concentrations., Effects on body
temperature and weight were also noted,

MATERIALS AND METHODS

Male New Zealand White rabbits were weighed, then given
5 ug/kg of soman each morning for seven days.

Send reprint requests to Casey Robinson at the above address.
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Figure 1, Reduction in blood pressure of rabbits one

hour and 24 hours after a single s.c. injection of 5

ug/kg of soman. Control rabbits received saline. Each
point is the mean + SEM of observations din 6 rabbits
*p<0.05.
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Figure 2, Effects of the daily s.c. injection of 5
1g/kg of soman on the rabbit systolic blood pressure
before () and one hour after (@) injections. TEach
point represents the mean + SEM from observations in

6 rabbits.
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Figure 3. Effects of the daily s.c. injection of 5
ug/kg of soman on the rabbit diastolic blood pressure
before (O) and one hour after (@) injections. TEach

point represents the mean 1+ SEM from observations in 6
rabbits.
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Figure 4. Decrease in rectal temperature one hour after
the s.c. injection of 5 yg/kg of soman (@) or saline
control (Q). Each point represents the mean + SEM of
observations in 6 rabbits, Decreases are significantly
different (p<0.05) on days 4, 5 and 7.
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Figure 5. Cholinesterase activity of erythrocytes from
rabbits given 5 ug/kg of soman s.c. each day for seven
days. Each point represents the mean + SEM of
observations in 6 rabbits.

(O = Before soman injection.

@ = One hour after soman injection.

The blood pressure changes determined immediately
before soman injection each day were not different in
sham-injected and soman-injected rabbits. [systolic

blood pressure, F(dF 5,50) = 1.96;p>0.05), diastolic
blood pressure, F(dF 5,50) = 0.70;p>0.05]. Changes in
systolic blood pressure during the first hour after the
daily soman injections were significantly different
than those occuring in the sham-injected animals (F(dF
5,50) = 3.05;p<0.05) but in diastolic blood pressure
were not significant (F(4dF 5,50) = 1.25;p>0.05).

Soman administration significantly decreased body
temperature measured one hour after soman injection on
days four, five and seven (Fig. 4).
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Figure 6. Cholinesterase activities of plasma from
rabbits given 5 ,g/kg of soman s.c. each day for seven
days. Each point represents the mean + SEM of

observations in 6 rabbits.
QO = Before soman injection.
@ = One hour after soman injection.

Cholinesterase (ChE) activities of ©both erythrocytes
and plasma of control animals varied little throughout
the seven-day treatment period. Control erythrocyte
ChE activity varied from 4.16 t .49 to 5.1 £.39 (mean
4,6 + .38) moles of AcThCh hydrolyzed per ml per min
over the eight day period. Control plasma ChE activity
varied from 2.34 + .15 to 2.61 + .20 (mean 2.49 +,09)
moles AcThCh hydrolyzed per ml per min during the eight
day period,

Erythrocyte cholinesterase values were reduced greatly
with the first dose of soman, and continued to decline
throughout the treatment period (Fig. 5). The greatest
inhibition observed was 937 on day 8. There was little
or no increase in activity between samples obtained one
hour after soman was injected and those taken 23 hours
later, i.e., immediately before soman was dinjected the
next day.
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Blood pressures, rectal temperatures and blood samples
were taken before and one hour after injections. For
these determinations, rabbits were placed in a
restraining box from which their heads protruded.

Both systolic and diastolic blood pressures were
determined in the rabbit pinna wusing a device and
method described by Grant and Rothschild (1934). 1In
their studies, these indirectly obtained pressure
measurements were somewhat lower than those recorded
directly in a larger artery.

Rectal temperatures were taken with a rectal thermister
probe inserted to a 6 cm mark and read by a Type 402
Tele-Thermometer, Model 44TE (Yellow Springs Instrument
Company, Yellow Springs, Ohio).

One-half ml of blood was taken from the marginal ear
vein into a heparinized syringe directly before and one
hour after soman injection, and on the eighth day when
no soman was given, Plasma and erythrocytes were
separated by centrifugation. Frythrocytes were washed
twice with normal saline. The

cholinesterase activity of both were determined on the
same day the blood was taken wusing the Technicon Auto
Analyzer (Technicon Corp., Terrytown, NY) colorimetric
method of Fowler and McKenzie (1967) measuring the rate
of hydrolysis of acetylthiocholine (AcThCh). This
method is an adaptation of an earlier method by Levine
et al,, (1966).

Plasma samples were diluted in five volumes of normal
saline for assay. Erythrocytes were diluted in ten
volumes of 5% Triton X-100 in normal saline to lyse the
red cells, before assay.

RESULTS AND DISCUSSION

The daily injection of soman did not cause significant
changes in body weight (p>.05). Rabbits were less
active during the first few hours after injection of
the first soman dose, and had diarrhea for several
days.

There was a general decline in blood pressure of the
saline-injected animals over the treatment period. One
hour after the first soman dinjection diastolic blood
pressure fell 6 mm Hg more than control (not
significant, p>0.05) and systolic pressure fell 13 mm
Hg more (p<0.05) (Fig. 1) than control.

Twenty~four hours later diastolic pressure fell 8 mm Hg
more than control (p<0.05) and systolic pressure fell 4
mm Hg more than control (not significant, p>0.05).
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Plasma ChE activity was reduced less than erythrocyte
ChE activity (Fig. 6). Also, there was a much greater
recovery of enzyme activity during the 23 hours after
soman injection. The lowest value recorded was 347 of
the initial activity, which was in the sample obtained
one hour after soman injection on day seven. Plasma
ChE activity was up to 447 at the time of sacrifice the
next day (Day 8).

As observed in studies with acutely applied soman or
other ChE inhibitors (Holmstedt, 1951; Daly and Wright,
1956; Fukuyama and Stewart, 1961, Preston and Heath,
1972a, b; Edery and Berman, 1985) the administration of
soman reduced the blood pressure. There was 1o
significant reduction in blood pressure after the first
day. This is 1in contrast to erythrocyte ChE, which
continued to fall over the seven-day period. Perhaps
the reason that there was no significant reduction in
blood pressure after the first day was that cholinergic
effects (to reduce blood pressure) may have been
opposed by increased sympathetic activity, Increased
sympathetic capacity following repeated soman
administration has been reported (Hu and Robisnon,
1987). 1In that study there was an increase in NE

stores, a decrease in activity of enzymes that
metabolize NE, and an increased release of NE during
transmural nerve stimulation. Thus the ability of

soman to either directly or indirectly release NE in
the heart could be increased, increasing cardiac output
to increase the systolic blood pressure.

During a four week ©period of daily soman injection,
rats become tolerant to hypothermia (Hoskins et al.,
1987). In the present study there was only a
suggestion of reversal following the lowest point
reached on the fourth day.
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