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Effect of Amino Acids on Anoxia-induced Cell Injury

Soon-Hee Jung

Department of Chinju Health College

This study was undertaken to examine the effect of amino acids on anoxia-induced cell injury in rabbit renal cortical
slices. In order to induce anoxic cell injury, slices were exposed to a 100% N, atmosphere and control slices were
exposed to 100% O,. Irreversible cell injury was estimated by measuring lactate dehydrogenase (LDH) release and
alterations in renal cell function were examined by measuring p-aminohippurate (PAH) uptake. Anoxia caused the
increase in LDH release in a time-dependent manner. Glycine and glutathione almost completely prevented anoxia-
induced LDH release. Of amino acids tested, glycine and alanine exerted the protective effect against anoxia-induced
cell injury. However, asparagine with amide side chain, leucine and valine with hydrocarbon side chain, and basic amino
acids (lysine, histidine, and arginine) were not effective. Anoxia-induced inhibition of PAH uptake was prevented by
glycine. ATP content was decreased by anoxia, which was not affected by glycine. Anoxia-induced depletion of
glutathione was significantly prevented by glycine. These results suggest that neutral amino acids with simple structure
exert the protective effect against anoxia-induced cell injury the involvement of specific interaction of amino acids and

cell structure.
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AF 1520 kgHE E7E JHAZ F 3L 891 Wiof
100 mM NaCl, 10 mM KCl, 1.5 mM CaCl,, 40 mM Tris-HCI
(PH, 7.5)2 ¥ ¥ 848 AT AR FPst] EAE AA
& THS Stadie-Riggs microtome 22 2 0.3~0.5 mm F719]
AAAHRE wHEo] AR3IgitH

AT A-RANN Fakro] o7k AT ELE FEA7)7] Het
o] AAAAAHL 130 mM NaCl, 5 mM KCl, 1.5 mM CaCl,,
40 mM Tris-HCl (pH, 7.5) 2 5 mM glucose= ¥ £ ujollA
100% A4 (N FFstll A3t A7k F<t incubationd} S 1L,
AFNZTL 100% 22 Al 100% A FFH30h

-127-



3. ME2Y 5F

23 AH RN ML AEE IR HBtA= lac-
tate dehydrogenase (LDH) f-81& A3ty &A=, 3
3 Z7300A] incubation3t A AHHG A]gN oz R
23 F 23218 vls)5l] incubation 893} vRE ZH A
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Fig. 1. Time course of anoxia-induced lactate dehydrogenase
(LDH) release in rabbit renal cortical slices. Slices were exposed
to 100% N, or 100% O, (control) for various time points. Data are
mean + SE of four experiments. "P<0.05 compared with control.
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Fig. 2. Effects of glycine and glutathione (GSH) on anoxia-

induced lactate dehydrogenase (LDH) release in rabbit renal corti-

cal slices. Slices were exposed to 100% N, or 100% O, (control)

for 30 min in the presence or absence of 5 mM glycine. Data are

mean t SE of four experiments.

*P<0.05 compared with control, *P<0.05 compared with N, alone.
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Table 1. Effects of amino acids on anoxia-induced lactate dehy-
drogenase (LDH) release in renal cortical slices

Conditions Amino acids LDH release (%a)

Control (O3) No addition 1.871£0.40

Anoxia (Np) No addition 19.53+2.94
Glycine 4.09£0.63"
Alanine 448+143°
Asparagine . 11.89%1.05
Leucine 14.04+1.00
Valine 17.62£1.65
Lysine 21.73£5.92
Histidine 20.81+2.18
Arginine 20.6314.15

Slices were incubated for 30 min under a2 100% O, or 100% N,
atmosphere in the presence or absence of each S mM of amino
acids. Data are mean % SE of four experiments. "P<0.05 compa-
red with anoxia in medium without any amino acid (No addition)
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Fig. 3. Effect of glycine on anoxia-induced inhibition of p-
aminohippurate (PAH) uptake in rabbit renal cortical slices. Slices
were exposed to 100% N, or 100% O, (control) for 30 min in the
presence or absence of 5 mM glycine. Data are mean + SE of four
experiments.

*P<0.05 compared with control. #P<0.05 compared with N, alone.
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Fig. 4. Effect of glycine on anoxia-induced depletion of ATP in

rabbit renal cortical slices. Slices were exposed to 100% N, or

100% O, (control) for 30 min in the presence or absence of 5 mM

glycine. Data are mean t SE of four experiments.

*P<0.05 compared with control.
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Fig. 5. Effect of glycine on anoxia-induced depletion of gluta-
thione (GSH) in rabbit renal cortical slices. Slices were exposed to
100% N, or 100% O, (control) for 30 min in the presence or ab-
sence of 5 mM glycine. Data are mean % SE of four experiments.
*P<0.05 compared with control, #p<0.05 compared with N, alone.
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2% AHo|M PAH °]%9 M 1|7} Adt=T-9) 801+
249904 1.9310472 @AEA AAHA L, ol WM3l= 5
mM glycine H7}2 f-o38HA] SFHTE FAulzTol gly-
cine A7I3IAE W R Wt glsith
ZAG Fidio] 2E3A7IE AXdiT Ao AXu
TP 57} 748l Hlo) LDH &9 F71et Al¥e 232
o]F A FNE 2N 715430 Brh wWepA] opw| il
WA &7} o]t ATP ¥ TAE Al NXELS
WAEAE BE 11 7FsAE ARE] 98l FAkRel
29 A9 ZdEHM ATP B5 WIS ZARIYC) Fig. 4004
B nle} Zo] AHE Fikro] REAIHL W ATP o)
FrolatA Aoy, o8 M= glycine M7kl o3
FES WA gt

Glycineo] Ul GSH 3ol W3S sty Y=< as}
& YeE A& ERIs] 93t FalrAelg dHolA

>

GSH &%9 W3E AT Glycineo] B2 dMe

GSH ol 93 vxA] a5 o, Fakixz|2 fdd
Y GSH ZAE frolatAl BAskitt (Fig. 5).
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E ATl glycineo] FAkAol 93 AlEEAE K] 3
€ Hl (Fig. 2) ol2lg A o] th& A7AHER] Wein-
berg TS Wetzels 510 s nug Au Y=gk
Glycineo] AFA oA Fatiol o3k A ¥ELal ok opa}
M ZPAF] A Z AL Weinberg 52 2! ATP 22<L Garza-
Quintero” 3o 93 ATEAL WAele Aos Rugw
Ut} 28 glycineo] o® 7)Moz WxadE Uehle
2ol daME ¢ vt gick
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Weinberg 5019 2J3] AHAE B AFolME GSH} gly-
cine®} o] kol o AEENE 7o) s WAIE)
o} (Fig. 2). 22 glycine] WA A7t GSHE §4dol 2%k
A A9 GSHE] WA AT} glycined] o7 A A& &
AFEANE PE3R] Yt

A F7Y olu|xAbse] WA ANT} ofuliile] Ffol
ute} 2 A JebgEtl (Table 1), AFE olo)iedt FollA
73 ol A glycined} alanineo] ThE o] :=AHEo| B3|
A5 PRAAAE B, T4 oeAFE FoAE amide
side chaind 7}X] 31 )= asparagine, hydrocarbon side chaing
7121 leucine®} valineS F-AkA4oll 9% LDH &S tha 7

2A7171E AT BATE fode itk 23 €Y
43 o}u] Ak lycine, histidine I8l 1 arginineS WX &3S
UepA] 23t

olgig Ay A B3 ddt F2E /K FA ol
Aol FAkae] ot MEEYE Ak BV 985S ¢
£7} Yok B AY A= Weinberg 5017 o3 22l 29
A= o] 83 A4 Antel RE¥oz JXIrt 289
AT E valineo] £ A@Pe] Avpehs g fog U¥Xa
g 2tk 2EX opnile] MXATE HolE 2L op|
Y2FE] T2V} Fa% 9L & Aoz osigict wEhA
glycine?} alanine Z-& opajiAbEo] WA A7E VR $8l
AE olE olv|ixAtt} Afshs LEE Folg WA A7}
EAgE FA8k gk

LDH &2 AZ&3S Hrkske 21 Al v7l9g3Ql
&4 &, AZAPE S A5 Aotk a8y A27t b7ty
Q1 E47HA] ol27] Aol 7153 &30l UEerd 7FsAde)
Az, WA B7FEAQ AEdEdE 7159 &4 7)o
tE 7FsAdol Bk AAlZ ASAEARS o] 83 Ago)A
oxidantoll ¢]& LDH &o] AEeolx 5EHoZ olFsh=
PAH FZ o[t} Na-K-ATPase &2 oA 7143} t}& Ho
2 Kim $791 98 A=A} weha B Aol ofpjxat
o] FAbAo] olgh AlEute] 7)5H EFA R dXadE
Hole A& #RIs] 98l Fithe] &€ 4192 H
A PAH o]gol tig glycine?] EIE ZAN 23} glycine©)
Fataol o8] AAHNY PAH £4& FoskA WA st
YA} (Fig. 3).

AFZAN =TS iAo RE3ARE W AA)A] & o
g AGA =T EgAlIA 9L PRI 2 A ATP &
o] 3] #AsHs ACE Weinberg 591 oJ3) B3 HU 1,
£ I A AERHE Fibro] =E3AZE o ATy
ATP o] Z+AsH3I T} (Fig. 4). ©121§ ATP ko] Zav}
Akl ojgt NE&d 7)Hn) #AHe Qg A= BEc

qEeF ATP 3rzho] Fakhof o3t AEEol 593 e
31 A, glycine & ou|iibEo] A XU ATP ¥
F7A B &S Jebd sbsAol gk e B 49
A glycines A7HeF Ao} HrlshA] & AWolv F
o) =EARE W ATP FFL Atol7} glsich 28y
glycine®] GSHY] 32 f-23HA S7M 171 &9 By
(Fig. 5).

AgF o=z B A7 Ave olvxArE F glycined} alan-
ineo] ThE ofn|iAbEo] vls] Fikio] o3 HEEALS
sk ZAAE YO0 8A] ovxAke] F2AQ] Aol HF|
Aol F3A FEshe Aog Hydo)
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