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Effect of L-ascorbic Acid 2-phosphate on Cultured
Rabbit Keratocytes (The Third Report)
Effect on Production and Secretion of Type I Collagen
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Abstract

We examined the effect of L-ascorbic acid 2-phosphate (P-Asc), a long-acting phosphate deriva-
tive of L-ascorbic acid, on intracellular distribution and production of type 1 collagen in cultured
rabbit keratocytes by an immunohistochemistry and enzyme immunoassay. Exposure of 0.1mM P-Asc
for 10 hours decreased a type I collagen immunoreactivity of the cytoplasm as stained in fine granular
materials. 0.ImM P-Asc induced increase of type I collagen level in the medium. The results suggested
that 0.ImM P-Asc might increase the biosynthesis and secretion of type 1 collagen in keratocytes and
have a therapeutic effect on corneal stromal damage. (Acta Soc Ophthalmol Jpn 95 : 835—840, 1991)
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(ab) ;) 777 4 bk Cappel #0:6HA L, 35
mm7 7 AF v 7 vy — i L OELISA B/ A Y
A F L» v 7 I» — b % Becton Dickinson and Company
® 2 12777 v — b ik Corning Glass Works i % {#
Lic, 7rys=— A KAXBELGBCH-T. &
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5. competitive enzyme-linked immunosorbent
assay (competitive ELISA)

D HEAY v 7 OIER

EEFAAEEEMARLIZAT V- iz 1 bl d
2.2X10MEZ# L, 3 B, confluent DIREET—Hiz
110.1mM P-Asc * St &K, fihciz= v b
P A OERREYFRFh2ml Ak, 6 HREE®EL:
R, BB AL o, B, ER S hic= 5 -
¥ iR E SeTRERRTCERE e TE
CHBETY) ot d oy F —HEERTH D -7 1 /
et = b ) ARS0ug/mlEEINL T\ fo, BEK
THRACHE R LA BT 5 L & bic, MlE%0.25% b
V7 TS, RS ORISR MER
FHER TR D,

2) —RIGEERE OPE

WAREY RF VYT — 1+ K0.02%7 4L+t ¥
£ Jin carbonate buffer (pH 9.6) Tlug/100x] 2%
LIcRRIE =25 -7 v 2 2RI2100u] To5# L,
4°C, 245 [ @ M {b L 2. 0.05% Tween20n PBS
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Dilution of primary antibody
Fig. 1 ELISA for determination of optimal
concentration of primary antibody to be used in

competitive ELISA.
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1. feEHEM{LFEOIRE (Fig 2,3

Hil 8l =5 —rvifEdy BocBEELGE T, £
Bl (Fig. 2) X U P-Asc ML TWigl
B TR & hioo ki 4 o fifa(Fig. 3A) (RERE100
7z b FHITHE. ck\ T, BEEC Mk
SHEE L E z b A YERIR O DAB BHERIG & R,
MR b BB 0 O F At D DAB BB & G
f=. 0.1mM P-Asc FEmBEo e (Fig. 3B) T3, L
koo 8% B o BRI DAB Bt BIC L, oMk
BLTHDd bR (HIFRI00E S b Fi 4 8), i
B, 0% AMi5Ey DAB BHERIE RS n, P-
Asc FEMRIEE L DRI ERIBHTE b o e, I,
2 b e — AOREFELE TR DAB KIG X #9
Tehva iz,

2. ELISA (Fig. 4, Table 1)

Fig. 4 icE#EMHE 7T, ThTXhoREER D500
nm = ¥ 1 % relative absorbance (3. P-Asc & hn #F
55.6%, FEERMEETS.0%, (HAMOREERIZ.6%T,
BERR AT B TS M R B P-Asc IRINEE2. 1 X 108,
FEHmMEFLIXIETH -7, Mlabicho IR =
5 — & vEASUEIECTTZEREE SR, 0.1
mM P-Asc iiinffoEE R R, = v v —AFFOH4
kot

Fig. 2 Immunostaining of type I collagen in rab-
bit keratocytes cultured in Eagle's MEM sup-
plemented with 10% fetal calf serum. Many type
I collagen immunoreactive granules are observed
in the cytoplasm. (x1000)

Relative absorbance at415nm

HiE&sE 95% 9%

Fig. 3 Immunostaining of type I collagen in cul-
tured rabbit keratocytes incubated in the pres-
ence (B) and in the absence (A) of 0.1mM P-Asc
for ten hours. Many DAB-positive granules are
observed in the cytoplasm of the cells incubated
in the absence of P-Asc. Only a few DAB-positive
granules are observed in the cytoplasm of the
cells incubated with 0.1mM P-Asc. (x1000)

100+

50

5 1 05 01 0.05 0.01
Type | collagen (pg/mi)

Fig. 4 Standard for estimation of type I collagen
in culture medium.
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Table 1
s Total type I collagen Type I collagen produced
Culture medium produced by keratocytes by a single keratocytes
P-Asc & g-APN 0.953 pg/ml 4.5x 10 3ng
B-APN 0.223 pg/ml 1.1 x10-3ng
B-APN : g-aminopropionitril
v = % L =27 —rvOERBMALThER, HIZLALE
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27 =7 v OEEFBICH T 5 BEY RERBRLYN
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i3, P-Asc¥mhnict b, A oo ks s
haBERBEOERLLD DAB BB 5 A 208 i 4 L
o, ZhiR, Y0 RBEEC T 5% TO P-Asc
FETIEZEIhCHER/ Mk e —ADFR
R, FORBRL I GIREBIC > T Fn 5
Re—HT540THBEELLRS,

T A2 EVBOERE~ORKMZL RO 7
ra7—rvolKd, BE=-v ) RESHEFER
ThRDOIA TV, BERLAHRR=5 -7 vi2
trunover @ JUAE & MR - THIEAIC I & R TTEE
MBS, T e b, P-Asc Frn#E P ic DAB K
JERIZEA ERDORIDIE, B, iEbies
WIharlcdEEZLh?, BERAROER L=
7 -7 v OERERCE, CHl-proline # A\ ic Hikic
IBEERT I /B L s HE /7 —Fa
Ptk B IcEFRIEER DD EAE r bh s s, §l
2ETR, 25-rvorA F7HOTENEEL S
KRidh, SEREDXRExH> B8y ELISA i@
LaERT AL, TOMKE, 0.1mM P-Asc Hiinic &
h, 6 BloMlabich o 1B a5 —r~75 VL
GUWEIF AETHEM LT WBZ ENTER IR, B
Bt~V 2 20X ERSI I a5 —rvT
bH57, AEEEMEE, AETCEFERECE, i
DD = 5 — 5 v DERS A B, Cintron 54193,
corneal scar 5 LA L RBRC b AABIC T,
IL VBl =2 5 — r¥ v @b bhl ERE LTV 5, 4
bEEFRAREEARONI 25 — ¥ v oEERE
FEB VT HEL TV, X 5T, §i8-YcH
HFLiP-Ascic X A HIfEME{RE~D =5 - ¥ v &
HoBEoREEELTY, For17Da5—F
YHBEEL CWANITBETH S, i, MBEEEO
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