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3HYF 3AtallA] fElAlW ascorbic acid E&

s A2

Al wrole ®WA BT W ¥e FE9 ascorbic acid7t EAM8H WSl ascorbic acide
gazia e e8] KA free radical2HE A2 & BIT A4 E FFdte AoE ¢
ATk k7l oS 2R B fElAE ascorbic acid7t ¥ TR EAEM AlgdMe &3
9 =4 #A"HE Aoz geiA gl e dioht Aatel #Ale A9 ¢3d vt glch
olo Hah= THel FukIE FAlolM A, W4 2 REHME A3 high performance liquid
chromatography Y22 ascorbic acid ¥=& &% st 4983 ¥4 ascorbic acid &
TE B 24,1113, Tue/mlo)R 2, WeU el ascorbic acid F=v BT 144, 0434, Yug/ml, F2 A
e 5 HFE 110, 2+34. 6ug/ml ©1Ah, ol P ascorbic acid ¥=7t ¥ oF 5~6u)
2 FAel 2ot g8 e Aoz Yeigew 53 RfelH9 ascorbic acid ¥E¢] #Fart TR
o} o)l Aol FutgF FANA KM ascorbic acid7t AFEY REE & F AN
(gHekA) 37:491~495, 1996).

= Abstract =
The Concentration of Ascorbic acid in Vitreous of Macular Hole Patients

Hee-Seung Chin, M,D,, Oh-Weong Kwon, M.D,

The concentration of ascorbic acid in human aqueous is greater than that of
blood. The function of ascorbic acid in aqueous humor is an antioxidant which
contributes in absorption of ultraviolet and protection of ocular tissue from free
radical damage. Ascorbic acid is also found in vitreous and the concentration is
very high in human. However the function is yet not verified. The purpose of
this study is to measure the ascorbic acid concentration of vitreous in macular
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hole patients.Seven patients who underwent trans pars plana vitrectomy for
macular hole were selected and small amount of serum, agueous humor and
vitreous were taken.The concentration of ascorbic acid was measured from

serum,

aqueous humor and vitreous by high performance liquid

chromatography. The average concentrations of ascorbic acid were 24.1+13. Tug/
ml in serum, 144.0%34, 5ue/m in aqueous humor and 110,2+34.6ug/ml in
vitreous. The concentration of ascorbic acid in vitreous was 5~6 times higher
than in serum but slighly lower than in aqueous humor.In conclusion the
ascorbic acid concentration of vitreous in macular hole patients was lower than
normals (J Korean Ophthalmol Soc 37:491~495, 1996).
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AelA ZHE vhgoll A 8 oo P £
2e] FME ascorbic acide 4% 4¥EE s
Aoz geix ok AN Pl el &
Aol EFexe] v B ¥ F=9 ascorbic
acid’7} EAde AR gElAlen Bzl ue
2 {97 sl Wl 3 FERT 10~6949
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Ascorbic acid ¥X¥ High performance
liquid chromatography (HPLC, Waters Assoc-
iates, USA) 71712 &Fselty. HITEe M-6000
A, AR FY71= M-U6K universal injector,
A&7 Series 440 absorbance detector, 71%
Ale MT730 data module® AHg3ldch, UV H&
71 3L 245m=E ¥, FEE 0.02aufsE 1
At ©olFAe =& lal/min, 71E &2
&= & 0, 5em/ming skl
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Agletaog @AQl L-ascorbic acid®g &%
sk,

o} %% (mobile phase)® 0.8% trimetapho-
sphoric acid& Arg&stslen, A4 (stationary
phase)® u-Bondapak C18 column(Waters
Associates, USA)E& AHg38Ich. BEFEAEE L-
ascorbic acid (Sigma, St. Louse, MO, USA)&
10% trimetaphosphoric acidell 1.4me/10m 2 *
AF 1dueg/mi 2 3|48l Alg-EFFc,

g 1

3@z 7] AFE 264 RE 59472 3
T 40492 A7 3%, Axrt 49eldd
t}. (Table). ©1&¢] AW ascorbic acid &%
= HA 9, lug/miolA 1 50, 3ug/mlZ o 24.1
+tmiolfer ol AN AHFT9 vxsly
o}, W4 ascorbic acid FEve HA 98 Jug/ml
oA Hi 184 5ue/mB BT 144.0+34. Sug/mi 2
A=Y o ez el ol FAldM
109001 A FAsE Aelvla] 2A FhEoisl
Act. FElAtel ascorbic acid %+ 58, 2ue/ml
MAZ HFE 110,234, 6ug/mio 2 HHe] < 4.6
v Ao E JehtA FARlel vid 2A ztis
o] UK}, THY Aol ¥A el asgcorbic acid
= U 9 RelA9] ascorbic acid BEE ¥
AdH g N2 AHBAE 24 Eile Aoz
et o1} (Spearman’s rank correlation, p>0.5)
wael Fxe fEAve BT Aloldle 4

Table, 84, W% ¢ AU ascorbic acid®%:

(ug/ml)

BAH(AEN ) B W Z A4
1. '&/50 13,2 105.5 91.2
2.%49/26 9.1 184.5 154.5
3.'4/62 16.8 130.9 81.9
4.'4/59 27.9 98.9 58,2
5.91/41 50,3 142, 9 124,6
6.9/58 22.9 163.2 118,1
7.93/49 28.7 182.1 143.2

o 24.1£13.7 144.0+34.4 110.2%34.6
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ARBAE Fe 2R JeYY (Spearman’s
rank correlation, p<0.05) (Fig.).
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Ascorbic acide ERTH vi4d 3y 128
#e 69 APEEA H44 ol49M (L-form) o]
FHEARZA AAUA] HERICEAN d88 &4
¥t} Ascorbic acide AWM 4A dehy-
droascorbic acidZ At3ts]WA FE3 B EA
9 71%& ALY 29 E&A ascorbic
acide B& 9#E 3e zlez 43Ad e,
collagen ¥4, PAlsAdlM corticosteroidel %
4, follic acid®] H$E, microsomes) <EHAL
tyrosine®] Wb, & # 729 84 F Z4F A4
g Bt AoR AU FPUCME
ascorbic acide 8% 4&E 3te Aoz IviA
Atk A Tl M Yrle TP free
radical® F3sFm*" dZNheA] gy Wy
A4 ¥ peroxydase®] ¥F& JAAAH @3
& F2APE § U239 BRI olF F8%
d&E ste Aoz g, olXY 7R3
Hgol £8% 9E&3= ascorbic acide] <+l
Fre ¥FFRdRE df B4 fAHE Ao
A ded Enaduel o WAt of$ ot
o EF¥xe 10~69M712 &4 A g
AR o)Ay Pl B BEE HAH
€714 29N R AR 558 4
A 21%ke Aoz gAde Y, a8y RE
FEAAAM o & 22 EATE Ao o1 F
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P4 FEAE dTU A & T2 EAA
ot ofsi A EFEOME ¥Fexs vlxdA &8
v Aoz gEiAglol® 7Ue ascorbic acid?t
PMogHE 2L Bsled W FaE o
g& doie A E AEEHFn do G, &
&) "r4re] ascorbic acid®l H¥el WA= W&
d77 A ndn o8 FEs gHo] g Re
2 Aztgr}t, BN ascorbic acid7t Bl
o ¢Z3 &S g 4 Avkad ascorbic
acid& FAHEC 28 Yol =347 FHell UAoIA
e Yadde] ascorbic acid®] ¥E7} EoMAR
rhodopsin®] £40] acorbic acid& FAIRA| &
#ol widtd Agthe Bk AT, meky <7y
9] ascorbic acid7} #AFAHA FasA e 7F
o] A&txo] BT free radicale]l F7Isli
G FEutgo|l BAsES R &ife] &
g}, AAZ Aol Hulg gatell <
9] ascorbic acid®] =7t A Sle e #
29 Be BnEe] YA, a2y AAE A}
FollA wrey el E AF s dol 4Rl |
Bl Atge] kPl ascorbic acid®] ¥28& &3 %
AFE 8 ¥2 ¥t 19608 Longe] wXEE ub
of Waw el FFUl ascorbic acid®] F=
£ uo]d oF 160ug/mi2 A 16W, RalAol
A 360ue/miZ BA2 368 A=Y Frinstdc’,
el Fe] WAL oF F3eo] HHAUA = ¥A
ot gelH-gek AHele] F 891e2 Ay, o
gt Folo] FelA-wet AL fEAlFeA o
8 243 gHAUAYL ol9dx 2B, 1%
A, 94, W de) wshd B &4 F
o] § f¢lo] © # Urke FHEC] Ark HKEA
o} FHHE Wy fA-ge AUAE dodle
o @4 Aolgte FFE slew E ofd <l
A4 wute) WAElo] 44 &A4E WA WA
whgl Fol BAE & doke FFEJDGEY, 2 d
ol ofsd kg @AM ¥A ascorbic
acid® FE=& B 24. lug/mio]%l o W49 {8
A9 ascorbic acid ¥=€ 7 144, 0ue/ml,
110. 2ug/mi 2 HA 2] Fxo vl8) 6ul] F 54 =L
Rez Jebdrl ole AU vlal A &
£ 3493 zel7t gl et W ascorbic acid
102 (494

FEE Bl A= iled BAEY. 53 W
ot o33 fAARAN o Fe FAYgE ERio]
AAlate Ad oE e Jebdch & d7d
A g9l BABAMMY FE=ol viad 2
AfdME B4y fEAdY sEe AdAoE
FAVEIZIE flon gzt BA5AY Wl
3 g& P3EEde B7etn dFUe e A
s Be A$E Ut (Fig.). F 2 47 W
A @AM ascorbic acide] BFFx=e T
sEote BYEE 4u#A 9oy (Sperman’s
rank correlation, pr0.05), &THe we {2
#el ascorbic acidFEE A9 e #AR
o] N2 dA¥ Au#AAE oo (Spearman’s
rank correlation, p<0.05) #a=o] At oA
g A3 ¥F FEoE B7En Wt /A
W FErt @ AL <FWel ascorbic acid
FEo A7t ANAQ] EExe FidA 719
gRoc] ohe} ehlel MHA FEFEY olidel
Y 718 GEA A dgHez kT e
ascorbic acid?] FETeo] #adH&E ek
ol B #elAM ascorbic acide Hute] &4
£ FAYPE Aoy YL4HY ol HM-w A
clojjojs] 4A st Fo] Arled ZqHE A
2 AdEd, B3 felMe 9%7F $E0la 1%e
hyaluronic acid®} collagen22 T4 =,
felA el ascorbic acid X9 Aie o &
A ety A Bo] J¥EL F oE AYAHn
aRe] KA AUdY 3 89cg FHEE & Ut
i Aztdch. B8 AR 3| ofelE o AT
el 471 BAget dRtzAFZId ol gl Sl
ot dF o BEFNA fElHHe] ascorbic acidel
et 28 A%E BoFozM B faAul
9] ascorbic acid =7} #aA @ et dFgE
Fo] gty Fo] HAE FAYL AR Az
th. oty FolwFo kP ascorbic aciddl F%
7t ZafeAe ¢ F 213, = ascorbic acid ¥
29 Farl 9AQA fekglFo] W ascorbic
acid ¥z #H4E Z2Yside Ae ¢ & vk
goz o] By ATet AFdleAe /A
W ascorbic acid X &% d77F ¢ &= o
olg Re g AYztgr)
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