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\BSTRACT

Halothane 5% (0.6 ml/kg) and isofluranc 109

(0.4 mI/kg) in intralipid injected intravenously over one minute were the minimum
Joses that consistently abolished movement in

response to (ail clamping in dogs. The depth of anaesthesia was controlled by
adjusting the infusion rate. Blood pressure decreased during induction and regained progressively during maintenance with low doses
especially with isoflurane. The heart and respiratory rates were increased during mainienance with Jow doses while a decrease was
ohserved by increasing the depth of anaesthesia that was more prominent with halothane. Recovery achieved after infusion of
halothane 5% or isoflurane 10% for 30 minutes, was fast and survivors behaved normally. Lung tissues were macro and
microscopically normal. It was concluded that, intravenous administration of halothane 5% or isoflurane 10% induced ultra short
general anaesthetic effect and had a safe hemodynamic and respiratory responses especially with isoflurane,

INTRODUCTION

Severe pulmonary oedema and right heart failure
were reported in a 16-year-old girl accidentally given
25 ml halothane intravenously Also, in an
experimental - study  on  the  pulmonary damage
associated with intravenous injection of halothane in
dogs, a generalized pulmonary oedema and patchy
alveolar haemorrhages were reported ',

It scems somewhat paradoxical thal halothane,
which produces virtually no pulmonary irritation when
inhaled, should cause predominent and severe
pulmonary pathology when given intravenously.

The intravenous injection of halothane 5% in
intralipid did not produce generalized pulmonary
oedema or patchy alveolar haemorrhage, in cats ), in
dogs ) and in ras®, They related the pulmonary
lesions to the poor mixing in blood exposing the
pulmonary capillary system (o Jarge damaging drug
levels.

Karpa et al 6) concluded that isoflurane 10% was
casily _administered, had a reliable hemodynamic
response and devoid of pulmonary oedema or
haemorrhage. They added also that the intravenous
administration of this preparation may prove to be a
significant modality of anaesthesia delivery in the
future.,

In the present study, the gencral anaesthetic
properties, the hemodynamic effects and the respiratory
Tesponse of intravenous injection of halothane 5% or
isoflurane  10%  in dogs were evaluated. The

hislopathological examination of the lungs was also
Performed.

MATERIAL AND METHODS:
a- Drugs:

I Fat emulsion for intravenous use ([ntralipid)®, each
1000 ml contain purified soybean oil 200g, glycerol

USP 22.5 g, water for injection to 1000 ml. Kabi
Pharmacia AB, Sweden,

2- Isoflurane (Foranc)® Abbol Laboratories, Ltd, Kent
England,

3- Halothane (F]uothane)® Kahira Pharm and Chem.
Ind. CO,, Egypt.

b- Experimental design :

Mongrel dogs (10 - 15) kg body weight were
anaesthetized using an induction dose of propofol (4
mg/kg 1V.) followed by a continuous propofol infusion
of 0.5 mg/kg/ min. Dogs were spontaniously ventilated,
cannulation of the femoral artery and vein was
performed, heparine 100 I.U./k& was injected (hrough
the cunnula as an anticoagulant ). The arterial cannula
was connected (0 PT 400 blood pressure transducer.
ECG pins were inserted under the skin for clectrodes
fixation, the propofol infusion was discontinued. One
hour Tater, different doses of 5% halothane or 10%
isolfuranc in intralipid were administered intravenously
(o determine the doses nccessary for induction and
maintenance for 30 minutes. Induction was judged
satisfactory when the responses to tail clamping,
corneal and vocal reflexes were abolished. The
characteristics of recovery were also studied by
determining the time necessary for the previous reflexes
to regain their normal responses. The time clapsed from
discontinuation of anaesthesia tili (he appearance of the
standing position and the normal gait were also
recorded. Blood pressure, respiratory rate and ECG
pattern were recorded during the experiments,

Histopathological studies were performed at the end
of the experiment. Dogs were grouped into 3 groups,
each of two. The first group reccived intralipid alone
(0.4 ml/kg / min), the second received isoflurane 10%
(0.3 ml/ kg / min) and the last one reccived halethane
5% (0.4 ml / kg / min) intravenausly for 30 minutes for
three successive days, then they were killed and the
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lngs  were  mictoscopically  and microscoptesily
cxmmned 0 Do were sanstically analysed using

shudent s 70 tent .
RESULTS

Infterent doses of halothane 5% or isoflurane 6%
were injected iliavenonsly o determine the suizhble
dose which produce loss of righting to tail clamping.
cotneal and voenl reflexes within one minnate and alws
thee sutable infusion tate which maintain lows of the
previons retlexes for 20 mimntes.,

It was found that halothane 5% induced anacathesia
in a dose of 0.6 miZky injected over one minute, On the
other hand, 0.2 m) / kg / min was sufficient 16 maintain
anaesthesia for 30 minutes,

tsollurane 10% in a dose of 0.4 mlfkg was sufficient
o mduce general anaesthesia when injected over one
minute and  was maintained for 30 minutes by a
perfusion rate of 0,15 /b / kg 7 min.

Mean Arterial Pressure (MAP).

Induction with halothane 5% injected intravenously
over one minute in a dose of 0.6 and 1.2 ml/kg induced
a significant decrease in MAP reaching a minimum
vilue of #9.284.6 and 652%£3 mmHg respectively
versus 124.645.6 and 123.246.9 mmHyg for the control
(Fig, 1. A). Blood pressure was increased gradually
thereafter, reaching 94.544.2 mmig after maintenance
with intravenous infusion of 0.2 mlkg /minute
halothane 5% for 30 minutes, while 0.4 ml/ kg/min,
induced a decrease in the MAP reaching, 81.2%5.3
mmblg after 30 minutes infusion in dogs received an
induction dose of 0.6 m) over one minuute (Fig. 1, B).

On the other hand, induction with isoflurane 10%
injected intravenously in doses of 0.4 and 0.8 ml/kg
induced a significant  decrease in MAP rcaching
minimum  values of 972427 and 77.6+2.1 mmHg
respectively versus 123.5£6.6 and 124.845.7 mmHg for
controls (Fig. 2, A). The MAP reached 107.244.6 and
06.243.2 after maintenance for 30 minutes  with
intravenous infusion of isoflurane 10% in doses of 0.15
and 0.3 ml/ kg/ minute respectively (Fig, 2, B).

A slight increase in the MAP was observed during
the administration of the intralipid alone in the previous
doses,

Heart rate:

As shown in ‘Table (1), the heart rate values after
intravenous infusion of both levels of halothane 5% (0.2
and 0.4 ml/ kg/ min) were 145 22,1 and 116.843.0
respectively, meanwhile, the heart rate values of the
controls were 142,8£1.6 and 141.6£2.1 respectively. A
highly significant decrease in heart rate was recorded
during the infusion of 0.4 mlkg/min. halothane 5%
only.

Jsolturane 10% infusion at a dose of 0.1 ml/ kg/ min
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Recovery
After 30 minutes intravenous infusion of the o
Jevels of either hzlothane 3% or isoflurane 107

curvivors showed faint movements during il clamping
which appeared after about 20-20 seconds for hzlothans
and 22-30 seconds for isoflurane. The dogs e from
the side to the prone position, then they regained the
upright position after about 52-66 seconds for hzlothzns
and 50-6% seconds for isoflurane. Dogs appeared fully
awaked after zhout 96-119 and 8%-116 seconds after
discontinuation of the intravenous infusion of the o
levels of ecither halothane 5% or iscflurane

respectively. (Table, 2).
DISCUSSION

Intravenous injection of 0.6 ml/kg halothane 3%

1%

were based on a previously designed pilot experiment.
These doses were proved 1o be the minimum doses that
consistently abolished movement in response (o il
clamping in dogs. Anaesthesia was maintained in %0
levels by doubling the infusion rate. Recovery was fast.
probably due to quick exhalation of these volaul
anacsthetics.

The observed dose-dependent decrease in anenzl
pressure during induction was more prominent Wi
halothane than with isoflurane injection. Our results
were l)n accordance with that previously reported = -
? * They reported that, intravenous injection
halothane 5% induced a dose dependent decrzasé ™
arterial blood pressure and also with these resuits
reported for isoflurane 10% (6).

_ After induction, maintenance with

infusion of cither halothane or isoflurane.
pressure was progressively increased which was
prominant with isoflurane than with halothane
previous effect was much attenuated by increasing f
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o, (1 jllustrating the mean arterial pressure of dogs duning (A) induction with halothane 5% (& 0.6 and O
ige ow inie ‘ef One minute A . : e
b 1.2m/ kg injected over one minute ) and (B) maintenance with halothane S% infusion (O 0.2and O 04

mlkg/min. ) for 30 minutes, (mean = S.E)

Menn arterinl pressure tnmitly)
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(A) Induction ! seconds (n=6) (B) Maintenance ' minutes (n=3

Fig. (2) THustrating the mean arterial pressure of dogs during (A) induction with isoflurane 10% (O 0.4 and A

0.8 m/ kg injected over one minute ) and (B) maintenance with isoflurane 10% infusion (0O 0.15and A
0.3 ml/kg/min. ) for 30 minutes. (mean +S.E.)
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Table (1) Effect of intravenous infusior
m!/ kg /min.} in intralipid for 30m

1 of halothanc Rt
inules on the

heartand 1

(0.2 and 0.4 ml/kg /1
espiratory ¥

nin.) or isoflurane 10% (0,15
ate of dogs . { mean £ 8 E ) =¢

1d () 3
3]

Time/ minutes ﬁ
dose T o T
drug |kg/min 0 15 20 =2 30
i g Control 5 1 B
T aers |146.4£1.6 | 1456516 1478417 | 145450;
0.2ml |1428+1.6|146.8£1.6 [14755 '

» [Halothane ] . d 11r o
"= e |197 441 8% 120.4+1.6%* 118.6+1.6% 116,843 =
gE % lodam |141.6+2.1]130£2.2%* 123 8218741224517 Aol
g'E A4m 61211130422 T —_—
G 5 , e are [r2s22 (1476519 1482418 | 186w
ﬁ 2 | Isoflurane 0.15ml | 142.242.11)47.0¢1.9 _I_,E)_ii_l————-————-“ 5 |137.2021 ————

= % » 24 39 84 8.8%1. 37.242.1 | 138,

10% [0 |1a10022|13ga0 1380219 1398517 i 288419
ax [18.430.3%% | 17.620.5% 17.2402% | 18.64() 5%«
0.2ml |15.840.5 |16.8+0.6 18.6£0.5%* |1
>3 Hal(s)g':ane R |1.820.3%% | 10.630.4%* | 10.4203%* 982600 |
S.g 0.4ml [14.8203 [13.8203 [ 132207 [P -
'E E & ) 3 3 olol T ek R »
52 0.15ml | 15.6:0.6 |17.420.2% |17.930.2"" 18.240.3%% | 17.820.3%% | 18.650.4** | 18.8:0.4+
~ & |Isoflurane e 2 - e
10% |03ml |15.2203 |14.2:03 [13.8503% [14.00.57 13.240.5%% | 1362£0.4** | 142403~
*P <005 #% P < (.01
Table (2) Time in seconds after the end of infusion of 5% halothane or 10% isofluranc in intralipid for the
appearance of different signs of wakefullness. n=6
Halothane 5% Isoflurane 10%
0.2 mV/ kg/ min 0.4 mY/ kg/ min 0.15 ml/ kg/ min 0.2 mV kg/ min
range | X*SE range X+SE | range | X£SE | rang X£SE
Respopsc to tail 15-3 208+2.2 20-45 30431 15-30 | 22.5£19 [ 20-50 30443
clamping
vioal reflex 20-35 | 25.8425 | 25-60 [ 341353 | 20-40 [ 283228 30.60 | 39.1448
Corneal reflex | 30-45 | 34.1£25 | 3070 | 100461 | 30-50 | 35.0+3.1 | 3570 | 450451
Standing position| 45.65 | 52.0:2.1 | 60-85 | 66.6+37 | 45-60 | 508222 | 60-90 | 63.3%42
Normal gait .12 . .
g 70-120] 96.6£7.5 | 100-150] 118+7.3 | 70-110} 88.3+55| ©0-160] Nne.aivs

All results wre non-significant
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of intravenous infusion,

It seems hkely that no difference exists between the
mhalaton and the injection routes of the tested volatjle
anaesthetics. A progressive decrease in systemic blood
pressure  was  achieved by increasing  depth of
anaesthesia with isoflurane inhalation which was lesser
than halothane (11+

H'cart rate  was non-significantlly  increased by
infusing 0.2 ml/ kg/ min. halothane 5%. By doubling the
rate of infusion, a non-significant decrease in heart rate
was observed. On the other hand, isoflurane 10%
infusion in a rate of 0.15/ my kg/ minute induced a
highly significant increase in heart rate, while by

doubling the dose, a non significant decrease in heart
rate was recorded.

Early studies showed a direct depressant effect on
myocardial contractility by isoflurane on the papillary
muscle in cats and isoflurane and halothane on the
atria of guinea pigs and rats 15’16). Thesc invitro
studies however, do not completely correlate with those
in-vivo. Isoﬂur:mc( inhalation produced an increase in
heart rate ’ They added that myocardial

depression occurred only by increasing the depth of
anacsthesia,

Our results correlate with those previously recorded
by Kissin et al @), They reported that the cardiovascular
margin of safety is greater with isoflurane than with
halothane. This was assesed on the basis of the ratig of
anacsthetic  concentrations  necessary  to  produce
cardiovascular collapsc.

A highly significant increase in respiratory rate was
observed during intravenous infusion of halothane in a
rate of 0.2 ml/ kg/ minute or isoflurane 0.15 ml/ kg/
minute. Doubling the rate of infusion induced a decrease
in respiratory rate which is highly significant with
halothane and significant with isoflurane.

Recovery was fast, survivors behave normally. The
lung tissues were macro and microscopically naormal.

These findings are contradicted with the previous
experience of accidental injection of undiluted halothane
in man and intentional injection in dogs
However, it was in correlation with that obtained after
inravenous injection of halothane 5% in rats ) in dogs

), in rabbit () and for intravenous injection of
soflurane 10% in dogs ©),
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