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The effect of L-Ascorbic Acid on the Oxidative Reaction of Lysine in Collagen. Mihyang Kim*. Dept.
of Food Science and Nutrition, Silla university, and Fusion Technology Research Institute for Marine Pharmaceutical
Meterials, Busan 617-736, Koren —In a model reaction using lysyl oxidase purified partilally from bovine
aorta, effect of L-ascorbic acid AsA on the oxidative reaction of lysine in collagen was investigated.
Addition of AsA to the reaction mixture under aerobic conditions resulted in the decrease of enzymatic
activity. In order to examine the specificity of AsA in the oxidative reaction of lysine, other reductants
including AsA derivatives instead of AsA were added to the reaction mixture. Thiol such as glutathione
had no effect on the activities of lysyl oxidase. on the other hand, it was observed that erythorbic acid,
which was a stereoisomer of AsA, had the same inhibitory effect on this oxidative reaction as AsA.
Moreover, by the addition of 3,4-dihydroxybenzoate, which was structural analog of AsA, the activities
decreased in a similar manner to that of AsA. These results indicate that the regulatory effect of AsA
on lysyl oxidase is attributed to characteristics of the structure. From the determination of AsA remained

in the reaction mixture, it is shown that AsA concentration remarkably decreased by lysyl ox1dase of
the reaction mixture. It is hypothesized that endiol groups reduces the enzyme-bound v requ1red
for further progress of the reaction, and suggests that AsA regulates specifically the reduction of Cu®*
required to oxidize lysyl oxidase. This findings support that AsA has an important regulatory role
on the oxidative reaction of lysine and on changes of collagen cross-links with aging.
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Fig. 1. Effect of various AsA concentration on the reaction
mixture of lysyl oxidase.
Reaction mixture was incubated at 37°C. AsA: ascorbic
acid.
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Table 2. Effect of various agents on the reaction mixture of
lysyl oxidase

Initial rate of H,O»

Compound (nM/min)
Lysyl oxidase 0.941
Ascorbic acid 0.198
Erthorbic acid 0.197
Dehydroascorbic acid 0.963
Glutathione 0.827
3,4-Dihydroxybenzoate 0.387
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Fig. 2. Effect of DHA and GSH on the reaction mixture of
lysyl oxidase.
Reaction mixture was incubated at 37T.
GSH: glutathione, DHA : dehydroascorbic acid.

€3 gAY dE ¢S M JeE F4E 5 AU
Lysine3} hydroxylysine2 §-amino7|E 7}A 2 §1o.1 col-
lagen ¥z} FoA DHAS} maillard uHg-of} 93] carboxy-
methyl lysine (CML) X+ carboxymethyl hydroxylysine
(CMhL)& A4 cH29]. Hylo] o] 2} gt 4F3iut-g-of o3 CML
®= CNhLE #3}8tha pyridinoline A4S A Ao
2 ZZdrth Shimamura® TEAFNAM = 2 4 col-
lagen %9} DHA 5 5% AsA9} vlws] & ¢S vehd
S 913903, ol 2 pyridinoline 4] 9|3} AsA7}
2315 o] DHAS} Lys ®& Hylo] Maillard #H8-& do 7 &
202 2433 JrH30). CMLoL} CMALE 92 E& 2
collagenol| X 9] &7 ¥ A oy T

o] o %9 collagene CML uHS A2 E AX =2 Z(31)
A5 Maillard B E9 A& AT o
2% & Qo In vitrod) A collageng glulose £ F 37
NN FF WAFE 35 =353 A9 collagens} Bl
Maillard ¥+-§ $AE-& Aot o}{30]. $H4A GSH
§ e A ALY 4TS dx22d vasty
H3ke UehA @ges DHAS H&3 de dvetyo

s
w K

iy



(Fig. 2). Lysyl oxidase %ol = cysteineo] o}r]=4} 10002 7]
o th3ke] <k 30%k7] EAetH o] 2§ disulfide AFo] 3]
A47FMAYs Foha @A AcH23]. GSHe} 22 thiol 3}
22 cysteine ZHANE A2 ALEHT lysyl oxidase
9] disulfides sl Aol 3 HA B L AAT 7H5
AE dAHEAT B iR dAe 1 a3 YehA &%
o 2 $UAE 715¢ S AsAdAE 1 J3o] e}

S92 AsAY FZ7} ol d §hgo] FAFE AL AS
g ¢ Sl

o]de AZRY A gty C E2 84 A
AZA 1 a37F £ Aol WAY. 3¢5 GSHe
lysyl oxidase2] disulfide 23S Al Ao os) T4
G4 As] & AR A FHAO U T P YERA] ekttt

Lysine £t2j2130) 0|Xl= IHOIMA| erythorbic acid2
=K

Bh-8-7A o] erythrobic acid (ErA)E H7}3t< w9 A A
2 WgE Fig 3o VER ST ErAT AsA9] 535 &4 Y
Ao A FA717 G dAlo) A o)H AsAst A9
5% d5E 44 & i B FI4E JeE A2
2 42iA oH32]. Guinea pigE o] &3 AP &Y
ErAd) B4 A7) £ AsA FFS AN AsAY &
e AAAIA GE J, AsA Y Aot AsAZA 58S
Hehile Zol $HATH32). ErAE A71eE S | At
2 ARFE ZEH vnsA 19% F4E Yehlda(Ta-
ble 2) AsAS} B53 JAEZHE YT &3 A F
W32 AAAE AsAst 22 At dojFh

oo ARZRE AsAe] YA 4AQ) ErAx AsAg 2
3] lysine Ak}uk-g-o A A1 A o2 223t F4A< GSH

70
—e—Lysyl oxidase

60 —a-AsA
—&—ErA

50

40

30

H202 (nM)

20

10

L 2

0 5 10 15 20 30 40 50 60

Incubation time (min)

rig. 3. Effect of AsA and ErA on the reaction mixture of lysyl
oxidase.
Reaction mixture was incubated at 37°C.
AsA: ascorbic acid, ErA : erthorbic acid.
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Fig. 4. Effect of AsA analogue on the reaction mixture of lysyl
oxidase.
Reaction mixture was incubated at 37°C.
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