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Teerapong P, Wajanawisit W, Sudsuang R, Sanguanrungsirikul S. Effects of changes in acid-base
balance on the action of vecuronium in cats. Chula Med J 1988 Sep; 32 (9) : 811-819

This study was to assess the effects of respiratory and metabolic acidosis and alkalosis
on the neuromuscular blocking action of vecuronium (Org-NC 45) in the anaesthetized cat. After
a slow infusion of vecuronium until a constant depression of muscle contraction was obtained,
the inhalation of 5 % CO, + 95 % O, for 10 minutes, which induced respiratory acidosis (pH
7.07 £ 0.02, pCO, 51.82 + 2.04 mmHg), significantly increased the vecuronium steady state block
by 37.73 + 2.40 % in the tibialis (p<0.001) and 44.96 + 1.85 % in the soleus (p<0.001), whereas
the increased minute ventilation 2-3 fold (hyperventilation) for 10 minutes, which induced respiratory
alkalosis (pH 7.481 + 0.019, pCO, 20.34 + 1.59 mmHg), non - significantly decreased the
vecuronium steady state block by 10.78 + 1.14 % in the tibialis (p>0.05) and 13.04 + 0.38 %
in the soleus (p>0.05). At the same constant block of vecuronium pretreatment, infusion of 0.15
mmol/kg/min of 0.5 mol/l ascorbic acid for 10 min, which produced metabolic acidosis (DH
7.091 + 0.081, pCO, 28.62 + 1.44 mmHyg), significantly increased the vecuronium steady state
block by 26.40 + 3.12 % in the tibialis (p<0.05) and 29.69 + 2.95 % in the soleus (p<0.01), whereas
infusion of 0.08 mmol/kg/min of 0.5 mol/l sodium carbonate for 10 min, which produced
metabolic alkalosis (pH 7.611 + 0.033, pCO, 22.88 + 1.94 mmHg), significantly decreased the
vecuronium steady state block by 14.28 + 1.47 % in the tibialis (p<0.05) and 22.14 + 0.95 %
in the soleus (p<0.05). It is suggested that respiratory acidosis or metabolic acidosis may increase
vecuronium block in clinical situation leading to more difficult recovery from the block.
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Vecuronium (Org-NC 45) fio 1-[(2B, 3a, 5a,
168, 17B) -3, 17-bis (acetyloxy)-2-(1-piperidiny)-andro-
stan-16-yl] -1- methyl - piperidinium bromide Fovamn
Too Savage unzamiz(!) infigaslasssdnofnesin pan-

. d o
curonium @34nillu 16 -monquarternary analogue

PHIAINIRINFNS

284 pancuronium Faimans bisquarternary (;anﬁ 1)
Vecuronium yinlAensifsuusmieszuy

nadoulsfietonann udainases®®) uazluau(13)

ua:ﬁt:u:nmmsaanqni‘ﬁ’:un'h pancuronium('4)

CH,COO

Vecuronium

CH, COO

Pancuronium

Figure 1 Comparison of the chemical structures of vecuronium and pancuronium.
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Table 1 Normal arterial blood gas of the intact cats.

na39n 3 U Adovia PE 60 i wRaauad
femoral W lendudud ndidassanuduiauazainan
& U A 1 d o d' a
(uwnye - ANIVBARDANINGUN 1 n=10) Tuwiun 3 nas
3nlaria PE 60 (13197 1)

Cat No. pH p0OO, pO, HCO'3 B.E.
(unit) (mmHg) (mmHg) (mmol/1) (mmol/1)
1 7.40 21.1 93.8 12 -8
2 7.367 16.1 80.1 13 -8
3 7.421 25.2 80.9 16 -4
4 7.351 23.6 74.8 12 -10
5 7.389 23.9 82.5 13 -9
6 7.42 23.5 97.7 15 -7
7 7.416 22.6 82.1 11 -4
8 7.39 22.4 86.3 14 -9
9 7.395 27.8 87.2 17 -6
10 7.405 23.9 101.6 15 -7
X 7.395 23.01 86.7 13.8 -7.2
S.E.M. 0.007 0.91 2.55 0.58 0.61
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Runmwadaandudiofeiuton onset, duration

W8 recovery time ﬁmumﬁuﬁamﬂmﬁwaanﬁwmﬁa
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v w6
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Table 2 Onset, duration and recovery time of vecuronium at 90-99% inhibition. (n = 6)

Duration
Onset ‘ Rec.time
95% Recovery
I I —100%
- 175
— 50

!! |“|Inm|l|”” I””l -—-205
A

Drug injected

Drug muscle type onset (min) duration (min) recovery (min)
Vecuronium Tibialis 5.67%0.21 22.83+2.48 6.8310.40
(Org-NC 45) Soleus 6.5010.34 22.6712.06 6.1710.40
100 ¢
80 F
c_Z: 60 |
[
Qa
s Y
20F
0 L
;; S.i ’; ll0 Ill lJZ
dose (ug/kg)

Figure 2 Dose-inhibition curves for vecuronium (Org-NC 45) on the responses of the tibialis anterior (®)

and soleus ( ® ) muscles to single shock stimulation of the sciatic nerve (0.1 Hz.). Each point

represents the mean + SEM of six determinations.
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v XL, . P
20INFINIHE tibialis anterior U8 soleus LURyUUURI

respiratory alkalosis

\at (A13797 3) metabolic acidosis (n = 6) i lWndw

ﬂﬂﬁ’llﬂﬁﬁl')%ﬂ]‘i

Lﬁa tibialis anterior U8z seleus naMaasItauun (1.4
+ 0.8% uas 1.1 T 0.7% eauseu) agnelaiihiy
FAEMIEda (P > 0.1 ust 0.2 AWNEEY) U
respiratory acidosis valwndanile soleus namsas
Wnten (3.2 T 1.3%) edhelalidpdrdgyniseiia
P > 0.1) udvinl¥ndiile tibialis anterior waé
a9 5.93 *1.8% athaihipsgyneadia (P < 0.05)

Table 3 Effects of changes in acid-base balance on the twitch contraction of the tibialis anterior and

soleus muscles to single shock stimulation of the sciatic nerve.

% Changes of muscle contraction

Tibialis anterior

Soleus

Respiratory acidosis

Respiratory alkalosis

Metabolic acidosis

Metabolic alkalosis

-5.93+1.8 (P < 0.05)

-1.4%X0.8(® > 0.

3213 (P > 0.1)

0 0
-1.1X0.7 (P > 0.2)

0 0

= decrease contraction

I mim‘;‘kfﬁj Vecuronium (n=6)

NI INARBIATINLN respiratory acidosis
(pH 7.07 * 0.02, pCP, 51.82 * 2.04 mmHg, pO,
145.38 * 12.97 mmHg, HCO; 13.97 * 0.6 mmol/l,
base excess - 16.35 £ 1.04 mmol/I) Wwumitudiniive
e‘hmaenéﬁmﬁa tibialis anterior W& soleus ‘um:ﬁ met-
abolic acidosis (pH 7.091 * 0.081, pCO, 28.62 *
1.44 mmHg, pO, 123.65 * 6.75 mmHg, HCO; 8.87
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matudimavesazsndaniia tibialis anterior uss soleus
QTR LR UL R '(ms‘mﬁ 4) ®7% respiratory
alkalosis (pH 7.481 * 0.019, pCO, 20.34 + 1.59
mmHg, pO, 110.88 * 9.59 mmHg, HCO; 15.30 *
1.45 mmol/1, base excess — 6.74 T 1.66 mmol/l) aan13
fufaiminedavesnduiils tibialis anterior uaz soleus
ualaifiudwymandia (P > 0.05) (13197 4) vus
7; metabolic alkalosis (pH 7.611 * 0.033, pCO,
22.88 * 1.94 mmHg, pO, 105.95  11.12 mmHg,
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alis anterior Waz soleus atiARBINYNISTR (11379
-
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Table 4 Effects of changes in acid-base balance on the twitch contraction of the tibialis anterior

and soleus muscles blocked by vecuronium.

% Changes of muscle contraction

tibialis anterior

soleus

Respiratory acidosis
Respiratory alkalosis
Metabolic acidosis
Metabolic alkalosis

- 37.73 + 2.40 (p<0.001)
+10.78 + 1.14 (p>0.05)
- 26.40 + 3.12 (p<0.05)
+14.28 + 1.47 (p<0.05)

- 4496 + 1.85 (p<0.001)
+13.04 + 0.38 (p>0.05)
- 29.69 + 2.95 (p<0.01)
+22.14 = 0.95 (p<0.05)

- = decrease contraction

+ = increase contraction

acidosis, respiratory alkalosis, metabolic acidosis
W8 metabolic alkalosis lavinl¥nInadlvesnd
Lﬁa tibialis anterior W8 soleus ﬁtﬁﬂmnmmszﬁu
sciatic nerve 1W/apuutas fousy respiratory acidosis
namsnadmvasndaila tibialis anterior Uszanas 5.93
* 1.8% (P < 0.05) uarnideiies dewSoudiouty
Naﬁtﬁﬂ%mnn respiratory acidosis ti'llaﬁ vecuronium
FnfunryasmaAnmssmandunsa-ie ussaadi
fauesdsasam vamasndaiiasny el vecuronium
Judunaratsannudunia-ay  uszanuaufisds
n1manqn§maa vecuronium
TunInasesntsiinuin smaz acidosis 19

7N respiratory acidosis uaz metabolic acidosis tAyN3

fudnisnadvesnduilaves vecuronium 37.73 *
2.4 % (p < 0.001) uss 26.4 * 3.12% (p < 0.05)
lunfanile tibialis anterior auR AL uaz 44.96 *
1.85% (p < 0.001) usz 26.69 £ 2.95% (p < 0.01)
lundanile soleus audeéu vazfign1az alkalosis
Yxfﬁnn respiratory alkalosis W8: metabolic alkalosis
samIdudanmInadivesndmiiloras  vecuronium
10.78 £ 1.14 % (p > 0.05) usz 14.28 * 1.47 %
(p < 0.05) lundanile tibialis anterior MUATY Uz
13.04 * 0.38 % (p > 0.05) uss 22.14 + 0.95 %

b3 : [ Qs
(p < 0.05) lundraiia soleus AUAAU

{ A 13
nalnimafowssnnudunse-as uaz/
L3
wiaamudufimvafoalinadansaangnives vecuro-
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