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The Alterations of Na'. K'- ATPase Activity and Concentrations of ATP

Following Experimental S

pinal Cord Trauma

Kyu Man Shin, M.D.
Department of Neurosurgery, College of Medicine, Ewha Womans University

The author measured the activities of the membrane- bound enzyme, Nat. K*t-

ATPase, and ATP as a part of an attempt

to define the major cellular alterations

in the initial 4-hour period of the feline spinal cord following experimental impa

ct injury with 400gm - cm. The activities

of Na*. K'- ATPase were significan-

tly decreased at post-injury 1-hour and between the 1-hour and 4-hour period.

But for these same samples, the activities

of Mg?#* .- ATP ase did not change app-

reciably. Contents of ATP were significantly depleted in the same period. These
changes suggested that this model of the spinal cord trauma results in a severe

irrevirsible injury to the affected tissues.
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% ATPase 4.2 10% T54 (homogenate) %
A 1gmt pH 7.4, 0.01 moles| Tris-HCI 9ml =
Arste fElaAtekd sl 2 vistd g2 FH5TEA
o} Tris- buffer (pH 7.96) 40y mole, EDTAC(eth-
ylenediamine tetracetic acid) 5pmole, Nacl 824
mole, ATP 2.5 ymole-g Astsied4 F LOmlisl 2
A3 e 44°Col 12 E7) o of (incubation) & F
10 % Ated 3} x4k (trichloracetic acid) 2 & 7bsled 1
2ok 30008 Adez 2087 AMEgsle] a2 4
=) o) Fiske &+ Subbarow 42 2| ¥4 w}ek moli-
bdate 2z 1:2:4 aminonaphotholsufonic acid
2 #AypalE E354 > 700nmo4 ATPases
4 Azstgrh Mg? - ATPase 42 479 &
4 8}35o| ouabain 1 pgmole-g& #Hrlsle] 472

ase &4 2] 2 A3} 9vh ATPase 43t 44z
%) (wet tissue) 1go] 37°C 1A% <kl Felshe
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kinase & 3 s}sto glucose 6 - phosphate S nl=%
NADP (Nicotinamide adenine dinucleotide phos-
phate) 8} G 6 - P - dehydrogenase & 34 7} NADPH
(reduced form of nicotinamide- adenine dinucleo-
tide phosphate) & wl-5o] NADPH?| F34x3% %
#2747 340nm o4 FAHste] ATP o] &g 4t
vl olggrEe gHe Ao $x3 lgeol ¥
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B 7o A AHF Y 27 £ ATPased 4,
Nat s Kt - ATPase &4 1 Mg?+- ATPase 24 9|
£32& Table 13 Zn ATP2 %xe Wi Ta-
ble 2 &} zkt},

W27l P4mokold Al 2 85 %Y H49 £ ATP
ase &4 )= 7.95+ 1.187 mmole Pi/hr /gm wet ti-
ssue, Na*+ K* - ATPase = 4.77 +0.804 mmole Pi
/hr/gm wet tissue, Mg 2t~ ATPase 3.18+ O
400 mmole Pi/hr/gm wet tissue, 223 ATP 9

Table 1. Activity of ATPase

(mmole Pi/hr/gm wet tissue)

Condition Postinjury  Postinjury

of cord Control 1 hour 4 hours
+e Kt -

IXZ‘TPaSIZ 47740804 2464034 2480521
p - value p < 0.01 p < 0.005
Mg*+-
ATPase 3.18 40400 2,74 4-0.528 259 -+0.454
p - value p > 0.1 p>0.1
T -
A"Tt;lase 795+1.187 51941123 507 +1.408
p - value p< 0025 p< 0,025




Table 2. Concentration of ATP

(mmole / kg wet tissue)

Condition Postinjury Postinjury
of cord Control 1 hour 4 hours
ATP 0.78+0,148 0.39-+0.053 040 4-0.055

p - value p< 0,005 p< 0.01

* Value are means +SEM. ATP = adenosine
triphosphate,

mmole Pi/hr/ gm wet tissua

control 1 hour " 4 hours
ACTIVITY OF Na*. K*-ATPase
ACTIVITYOF Nat. K*— ATPase
Fig. 1. Values are means and vertical bars denote

the standard error of the mean.
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Cantrol 1 hour 4 hours

CONCENTRATION OF ATP
CONCENTRATION OF ATP
Fig. 2.Values are means and vertical bars denote

the standard error of the mean.

FxE 0,784 0.148 mmole /kg / wet tissue o] ¢ T},
H49 4% 12712 & ATPase g4zl 519 +
1.123 mmole Pi/hr/gm wet tissue 24 o 273
ol ujste] 347% = Nat. K- ATPase T4+ %
2.46 4+ 0.344 mmole Pi/hr/ gm wet tissue 2.4 o
FFA el vjs] A2 34.7% = 46.3% 24 999

A 459 (Fig. 1). 280 Mg?t - ATPase &
2.74+4-0.528 mmole Pi/hr/gm wet tissue 2 34
dgov TR A9 fo4-2 RFHA G
o, #4945 4479 % ATPase: 50741408
mmole Pi/hr/gm wet tissue 24 sl 273 3}
o] 36.1%, Nat. K- ATPase = 2.48-+0.521 mmo-
le Pi/hr/gm wet tissue 24 ol zFo) n|sle] 480
% 2 oo gqAl Tty (Fig. 1) 2= Mg?t -
ATPase = 2.59-+0.454 mmole Pi/hr/gm wet ti-
ssue 2 A4l g oy SAFH o £39 fa4de o
A BEHA T

ATP sx9 H3le 4% 147k 0.39 £ 0.053
mmole /kg wet tissue = =l 2o ¥l5ted 50 %=,
TA4E 4 A7k & 0.40-4-0.05 mmole / kg wet tissue
2 dzFd ulste] 49.0% 24 27 d&yA F4
s+9 o (Fig. 2).
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A FH4E4FE z7)o) Nat. K- ATPase g4 o
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Akl AW o TFoll4 Nate KF - ATPase 4.2 F
4% 1 A7 Y 4 A7}l 27 2.46-+0.344 mmole Pi
/hr /gm wet tissue ¢} 2.48 40,521 mmole Pi/hr/
gm wet tissue 24 o 279 FH 4 94 = 9
o 9A FHastgort, Mgit- ATPase:= $4% 1
Azk 9 4 Aztell ZH7h 2,74 40,528 mmole Pi/hr/
gm wet tissue ¢} 2.59-40.45 mmole Pi/hy/gm wet
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