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Effect of Electrolytes on the Saturable Binding of Morphine in Rat Brain Tissue

Bok-Hyun Ko, Soo Wan Chae and Kyu Park Cho

Dept. of Pharmacology, Jeonbug University Medical School

The bindingZin vitro of an opiate agonist, (*H)-morphine, was studied using rat brain
slices which were incubated in the modified Krebs-Henseleit bicarbonate buffer solution con-
taining various concentrations of electrolytes with or without morphine, naloxone or morph-
ine+naloxone at 4°C for 24 hours. The binding of (3H)-morphine may be seperated into two
component; one a saturable binding and the other nonsaturable. The saturable binding may
be calculated from the differences in binding observed in the absence and presence of high
concentration of morphine. The maximal saturable binding and Kp value in the naive prep-
arations were 0.3240.02 pmole/mg protein and 0.75+0.07 nM respectively. The saturable
binding of (3H)-morphine was significantly increased by low temperature-treatment, while Ky
value was not changed. Morphine in the incubation media significantly increased the satur-
able binding of (®H)-morphine and Kp value. Naloxone also increased the maximal saturable
binding of (3H)-morphine and Kp value of the drug. Decrease of K* and Mg**, and addition
of Mn** in the incubation media sigificantly increased the saturable binding of (3H)-morph-
ine, but decrease of Na* and increase of Ca** in the incubation media did not influence the
binding. The increment of the saturable binding of (®H)-morphine by nonlabeled morphine
in the incubation media was notaffected by decrease of Na*, K* or Mg*¥, or addition of
Mn** into the incubation media, but was inhibited by increase of Ca** in the incubation
media, while the increment of the saturable binding of (*H)-morphine was not observed by
decrease of Na*, K* or Mg**, or increase of Ca** in the incubation media. The above resu-
Its indicate that change of opiate binding sites in quality, i.e. affinity, and quantity, i.e.
number of binding sites, may occur by low temperature-treatment in the absence and
presence of morphine or naloxone and that electrolytes play role of the changes of opiate
binding sites.
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Fig. 1. Binding of *H-morphine in the presence of 10 #M morphine in naive and low temperature-treated
preparations. Preparations were incubated in 50 mM Tris-HCI buffer for 10 minutes with®or
without 10 M morphine. Subsquently, various concentrations of *H-morphine were added to
incubation mixtures and the binding was assayed. Total and nonsaturable binding are *H-mor-
phine binding in the absence and presence of 10 #M morphine, respectively. Saturable binding is

the difference of 3H-morphine binding in the absence
temperature-treatment, preparations were incubated in
solution at 4°C for 24 nours. Each point represents the
indicates standard error. ) ’

*: Significantly different from:the corresponding value in

and presence of morphine. For the low
the Krebs-Henseleit bicarbonate buffer
mean of 8 experiments. Vertical line

naive group{(p<0.05).



— B S 2 A AR K@l 4 Morphine ¢} Saturable Binding o Pl & BREY ¥E—

X:Control
O:Morphine 1000NM

= 08
e @:Naloxone 100NM
' _L-"ZJ_B o :Morphine 1000 nM¥
: ge Naloxone 100 M 1%
o 06 5 %
@ e :
oo =
2¢
;t'sg 04 -
5 O b
aE
Z0 02
ey
a3
@

C 03 1 3 10 30
2
("H)~MORPHINF

Fig. 2. Saturable binding of (*H)-morphine in the
absence and presence of 10 pM of mer-
phine. Preparations were incubated in
Krebs-Henseleit bicarbonate buffer solution
containing 1,000 nM morphine, 100 nm
naloxone or 1,000nM morphine+100nM
naloxone at 4°C for 24 hours. After drugs
were thoroughly washed out, preparations
were incubated in 50 mM Tris-HCl buffer
for 10 minutes with or without 10 pgM
morphine. Subsequently, various concentr-
ations of (3H)-morphine were added to
the incubation mixture and the binding
was assayed. Each point represents the
mean of § experiments. Vertical line indi-

cates standard error.
*: Significantly different from the corr-
esponding value in control group(p<

0.05).
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Maximum binding and Ky values for satu-
rable (¢H)-morphine binding to naive and
low temperature-treated brain slices of rat.
Apparent Kp values and maximal binding
were determined from Scatchard plots of
data for each experiment(Fig. 1 and
Fig. 2).

Table 1.

Treatment Maximal binding Apparel\r/ig Kp

(p mol/mg protein) (n

0.752:0.07
0.7710.05
1.25+0. 080
1.2830.09®

0.32:40.02

0.420.05@
9.60£0.07®
0.742-0. 06®

Naive

Incubation eontrol
Merphine 1,000 nM
Naloxone 100 nm

Morphine 1,000 nm

+Naloxone 100 nM 0.402+0.05 1.75+£0.11®

®: Significantly different from the value in
naive group(p<0.05)

®: Significantly different from the value in

" control group(p<0. 05) :
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saturable binding 3 KpfE+ %% 0.610.07 pmole/
mg protein 3} 1.25--0.06 nM ¢] 9 2, naloxone ¢} 9}
o] A} = maximal saturable binding 3 KpfE7} £4%
0.74-+0.06 pmole/mg protein 3} 1.28250.07nM &
HWEHa st BEs #hstgsl. 284 mor-
phine-+naloxone ¢f] gl A= KpfE: 1.75+0.11 nM
2 FE¥s) #inslg.ev} maximal saturable binding
2 HERH 2 xsg .
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phine 2| Saturable Binding 0] OlX|i= BHE

Opiates ¢] saturable binding & #H%E FHEI =
media fy ERERE ==} Zebde] T Id#A g
welbA RERAAE &4 sfl A {KEBER
incybation media i FEREEEZ #EHAA ol =
€ morphine & saturable binding BE)HEEE Bleks)
4ot (Fig. 3).

EEREN media@ Na*@ld =mE Cat*iE@n:
(*H)-morphine ¢] saturable binding ol A &L
nx]=] Eahgl.ou KY Edy, MgHhtAlA] e Mot §
B (CH)-morphine ¢} spturable binding & FEZE3)
BhnA g el (Fig. 3).
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Fig. 3.
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Effects of electrolytes in the inecubation media on the saturable binding of (*H)-morphine.
Preparations were incubated in the modified Krebs-Henseleit bicarbonate buffer solution containing
various concentrations of electrolytes 4s shown in the figure at 4°C for 24 hours. After the
incubation period, preparations were incubated in 50 mM Tris-HCl buffer containing various
concentrations of nonlabeled morphine for 10 minutes. Subsquently, (*H)-morphine was added to
the mixture and the binding was observed. Saturable binding is the difference of the value in
each experiment and the value in 10 M morphine. Each point represents the mean of 8 exper-
iments. Vertical line indicates standard error.

*: Significantly different from the corresponding value in the naive group(p<0.05).
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Fig. 4. Effects of morphine and naloxone in the incubation media on the saturable binding of CH)-

morphine. Preparations were incubated in the normal Krebs-Henseleit bicarbonate buffer solution
in the absence and présence of 1,000 nM thorphine, 100 nM raloxone or 1,000 nM mmorphine+
100 1M naloxone at 4°C for 24 hours. After drugs were thoroughly washed out, preparations were
incubated in 50 mM Tris-HCI buffer containing various concentrations of nonlabeled morphine
for 10 mintites. Subsequently, (*H)-morphine was added to the mixture and the binding was
observed. Each point represerits the mean of 8 eéxperiments. Vertical lin¢ indicatés standard
error.

*: Significantly different from the corresponding value in naive group(p< 6. 05).
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Fig. 5. Influence of Na* to the action of ‘morphine and naloxone in-the incubation media on the satur-

able binding of (*H)-morphine.

Preparatlons were mcubated in the modified Krebs-Henseleit

bicarbonate buffer solution which contained 75 mM Nat.with or Wlthout 1,000 nM morphine,
100 nM naloxone or 1,000 nM morphme+100 nM naloxone at 4°C for 24 hours. Osmolarity was
corrected with sucrose.(®H)- morphlne bmdmg was assayed in 50 m Tris-HCI buffer. Each point
represents the mean of 8 experiments. Vertical line indicates standard error.

: Significantly different from. the corresponding value in naive group(p<0.05).
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Fig. 6. Infuence of K* to the action of morphine and naloxone in the incubation media on the saturable
binding of (*H)-morphine. Preparations were incubated in the modified Krebs-Henseleit bicarbo-
nate buffer solution which contained 2.9 mM K* with or without 1,000 nM morphine, 100 nM
naloxone or 1,000 nM morphine+100 nM naloxone at 4°C for 24 hours.(®H)-morphine binding
was assayed in 50 mM Tris-HCI buffer. Each point represents the mean of 8§ experiments. Ver-

tical line indicates standard error.

*: Significantly different from the corresponding value in naive group(p<(0.05).

buffer el incubate sl {EyEEIsL =

& EHrh ¥WE A (*H)-morphine & saturable
binding -& B3] #Bn= o oo (Fig. 3 2/8), media
A morphine & fmstw saturable binding & o ¢ i
= gl 2} naloxone & fusts MHE = EAE 1y
o} (Fig. 6).
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(Fig. 7). .
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3 BM), media i morphire-& j33l-& =) saturable
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Fig. 7. Influence of Ca*" to the action of morphine and naloxone in the incubation media on the satur-
able binding of (*H)-morphine. Preparations were incubated in the modified Krebs-Henseleit
bicarbonate buffer solution which contaitied 3.6 mM Ca*t with or withott 1,000 M morphine,

100 nM naloxone or 1,000 nM

morphine+100 nM naléxone at 4°C for 24 hours. (*H)-morphine

binding was assayed in 50 mM Tris=HCl buffer. Each point represents the mean of 8 experiments..
Vertical line indicates standard error.

*: Significahtly different from the corresponding value in naive group(p<0.05).
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Fig. 8. Iifluence of Mg** to the action of morphine and naloxone in the incubation media on the saturable-
binding of (*H)-morphine. Preparations were incubated in the modified Krebs-Henseleit Bicarbo-
nate buffer solution which did not contain Mg** with or without 1,000 nM morphine, 100 nM
naloxone or 1,000 nM morphine+100 &M raloxone at 4°C for 24 hours.(*H)-morphine binding
was assayed in 50 mM Tris~-HCl buffer. Each point represents the mean of § experiments. Ver-
tical line indicates standard érror.

*; Significantly différert from the corrésponding value in maive group (p<0.05).
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Fig. 9. Influence of Mn** to the action of morphine and naloxone in the incubation media on the satur-
able binding of (*H)-morphine. Preparations were incubated in the modified Krebs-Henseleit
bicarbonate buffer solution which contained 0.2 mM Mn** with or witheut 1,000 nM morphine,
100 nM naloxone or 1,000 nM morphine+100 nM naloxoné at 4°C for 24 hours.(3H)-morphine
binding was assayed in 50 mM Tris=HCl buffer. Each point represents the mean of 8§ experiments.

Vertical line indicates standard error.

*: Significantly different from the corresponding value in naive group(p<0.05).
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