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Photodynamic Activation of Macrophages and Cicatrization of Cancer
by Treatment with a Cyanine Dye, Lumin

Tetsuo Kimoto

The cyanine photosensitizer, lumin (NK-4), is a potent macrophage activating
agent. The antitumor activity of lumin as a biological response modifier (BRM) was
investigated with xenografts and allografts of human cancer cells (HLC, HGC, PC-
9, MKN-1 and liver carcinoma) and murine malignant melanoma cells (clone-M-3
and B-16), which were implanted in nude mice. The mice received a subcutaneous
injection of lumin at a dose of 50 ng, and were exposed to white light for 30 min or
had a small area (0.5X0.5cm) of their skin burnt by cauterigation with a soldering
iron, after which the antitumor activity of the drug was followed. In addition, antitumor
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activity of ethanol-lumin treatment and oral administration of lumin were investigat-
ed with grafts of human and rat hepatoma cells (human: PLC/PRF/5, rat: RL-34,

HTS).

lymphocytes and macrophages in a tumor stroma.

It should be noted that lumin induces the migration and proliferation of

Considerable proliferation of

macrophages has an important effect on the interaction between the tumor and

collagen fiber proliferation : Macrophages contribute to the repair of damaged tissues

that have been invaded by tumor cells and to the suppression of tumor growth by

accelerating the proliferation of collagen fibers in the stroma surrounding the

tumors.

This is especially important when a scar is formed during the treatment of

tﬁmors. (Accepted on February 10, 1994) Kawasaki Igakkaishi 20 Suppl : 91—109, 1994
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BT 5 7:8, B M L HEHE
DHAEBRICDOWTERETo 7. ZORE,
lumin 23t MEMEZBEL 72X —F~v Ak
W HEIL me BHEE ) 2 SBROBEIE & R
U, EENTHHEOEE PHBEIHE I N,
EHMEMRT 2 2 L1 X > TEREOBRHEL (col-
lagen fiber O¥EFE : collagenation) & Z i &
2R E ORI 2 EE T 2R EE.
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Fig. 2. Effect of lumin dose on activation of

macrophages in BALB/c mice. Fc-
mediated ingestion of erythrocytes by
peritoneal macrophages was assayed 4
days post-administration of lumin.
Data are mean*standard error of the
mean (SEM) of triplicate assays.
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Fig. 3a. Effect of lumin dose on activation

of macrophages in C;H/He]J mice. Fc-
mediated ingestion activity of eryth-
rocytes by peritoneal macrophages was
assayed 4 days post-administration of
lumin. Data are mean+=SEM of tri-
plicate assays.
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Fig. 3b. Effect of lumin dose on activation

of macrophages in Balb/c mice. Activ-
ity was assayed by determination of
the superoxide.
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Fig. 4. Photodynamic activation of macro-
phages as expressed by ingestion in-
dexes at three different lumin concen-
trations (3, 10 and 30ng ml™!) and
various doses (45-360 Jm~2) of white
fluorescent light. Plots with vertical
bars represent mean+SEM of tri-
plicate assays.
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N2 CRIGIERBIEOFE 21T > THZE L.
lumin @O TESITHE 3 BT 7.

xenografts 1213t b HRJEMME & LT Table
1 OME %R L 7z, SEALE S IR IZ & FELOT
fERC L 72

BEERIZIAERS X ' B-16T1X MEM 1210%
BFS, clone-M-31X DMEM 1210% BFS T2
#Z=LT.

RIEFR

B & 51c, HGC(k vAR4EERE), HLC

(b Ml . PC-9(t M SMbsEE) , MKN-
1(t M BRYFE&EE), clone-M-3(~ 7 X4
HafE), B-16MilE (v v AEHEAHE) 2 X —
PV ARBHELIS5E, EEORIG, IEREIC
% grafts # & D % £ angiogenesis {ZZ 2D
FEMIREC & > TR 528, angiogenesis'V™!
JEME ORI BERE B8 r RIZT. T4
bBHEE O < HHM/NREICIB T % angiogenesis
AT SR RE I E R R T 5 08, fEic kB
ARk DOREE DT 1C DT angiogenesis 1255 %

Table 1. The culture cells for xenografts and allografts
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s i o 10 : 5F %
£ Mg HLC i B OFE 1x10720 [10:?5%@ p
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Fig. 5.

cells to nude mice.

Xenografts transplanted HLC (human lung cancer, adenocarcinoma) 107

a. Control mouse without a treatment with lumin. 169 days.

b. Lumin 50 ng/mouse S. C injection
169 days. Cicatrization of the tumor.

¢. Lumin 50 ng/mouse S. C injection at white light dose 30 minutes every
other days. 180 days. Cicatrization of the cancer. The tumor will be

taken away.
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Fig. 6. Histological finding of xenograft transplanted HLC 6X10° cells. 25 days.
Control mouse. Collagen fibers proliferation is not remarkable. Mallory
stain. < 40.
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Predominant proliferation of lymphocytes and macrophages in stroma
surrounding of a cancer transplanted PC-9 (human lung cancer, well differ-
entiated adenocarcinoma) 107 cells.
a. Lumin 50 ng/mouse S. C injection at white light dose 30 minutes. 138 days.
H. E staining. x100.

b. Lymphocytes and macrophages interaction in the cancerous stroma. H. E
staining. X 200.

1994)
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F9 B HE DS, FIC collagen 5 D% 5
X, INEEEROFEMEL, BRM I X 5554
1b, U TIEREE O AR £ D E1F HR
WBS L, lumin ORMFERTY 7/~ )
ERLU LS WEOMEL R I LT,

HGC i3k BHETH % 3 collagen HEFEIZ
EH T, BT T L ORI -~ col-
lagen DU & AMREFEN A 505 . HLC (& b
FHERHE) TI@EE OB A SN S L 5 R ER
K72 /NEEIR T, 2L 3 collagenation ZH{HEIZE
FEHHTR W,

PC-9 (& MilidsabsE) o EE P MKN-
1 (BEORFELERE BEOTTHELED X
 BETHLR collagen HHEIZEHA T, EALERE
TH/NERICERZ LD £ &L b IERENE
YU AMCHEAEEL, BHEE 18T col-
lagen BEFEIX ¢ TIZE L .

clone-M-3 % B-160D ~ 7 & HE M B il D
grafts &, angiogenesis |3 HERHZEEA CIEEH
B iXmE PO ETE T 20, EBENTIRNK
MR ORI B3k A1V type collagen % FAk
43 & U7z collagen fiber MSTENEIATH 5 .

SR REAERS O cicatrization (& &721k)
IEAE O IREET H/NRT I A 5 B 5
(Fig. 5a), lumin 50 ng fZ TS, SHEE i

NG EMZ RIS T2 2 81CE Y mg B&
VY UNERBETE L & I L WIsOREE %k
L7z (Fig. 5b, c¢:5c B RVIBRER L5 .)

FIcEE LR IZ, nude mouse T% lumin
HHIC X > TY vk, BL U me DEFEDEE
%7 2+, Figure Ta, b O { SEALFENTHE X
—F=7 2 (Fig. 6) L CEMRETOY
VORERBHEE mé OBFEDOE LW LIFEHT
RELDTHo7z.

nude mouse THEFDENVY —F —i2 &k b
T CIE T U > Bk DEE TS, i), #E
EERHEREZEICEED oY, FhE BMllE
BB TH > 7. Bric, grafts FAEOMED
VU NETIEERL Y NEEES A SN, &
LRI 72 B HIIE® m¢ OBENEH TH-T-.
EEETEHO m¢-V Y REROBENA 5N
PEC OEERIZA SN LI 12 V5B E mé D
B EAEANTHOEEEIN:. SHREETA
X, BHEUz mé-Y v SBROBEEEIC &
> THRESEE P DRRMEZF NG D ZHH 75 BT A 76
ANtz £z, m¢ DEIZu—VHifkick %
immunoperoxidase method THEENIZ 13381
7t me DHEA LIEHEM A SN, BEICHEZI
BEL CWwi-(Fig. 8).

EHEMETY grafts ¥ £ D F L HEIIZ

Fig. 8.

Monoclonal antibody immunoperoxidase staining of

macrophages in the HLC tumor. Predominant prolifer-
ating m¢ were observed in cancer. X400.
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Fig. 9.

lumin F & TEHZ m¢ OEFELFEH I N,
athymic mouse & 9 & T #lifg%#7%& 3 % thymic
mouse IZZEBHT T HMlDOEE S me WEHICE
BThbZeRABL TV,

P EopRIZ LY, lumin i in vitro, in
vivo DEERT —F DT &SI, nude mouse T
b me OWEME Y v BREESEEL, Zhi
X D EBWHLGBRHEEMEOMENE D, 351
collagen ¥55E 2B L 7z (Figs. 9, 10). Z®
collagen #§%#E 1Z lumin OEHIFE 2 & 0 &AL
Z2ECADEEHE R IIHE L S 5 EEORE
~N LT (Fig. 11a, b).

3. % B
lumin ZZ& M IEN & b & THE TrEME

Lymphocytes infiltration and cirrhotic fibrosis in the
stroma. Cancer cells are degradating in a tumor (HLC)
confined by fibroblasts proliferation. Lumin 50 ng/muose
at dose of white light. 30 min. 249 days. Mallory staining.
X100. )

REDBRIEIER, BMEIGRIEEIER, S
R, MEREEASHREG S, ZORE, 44
OEFEEHERBB OSBRI D 2 e BERH S
i, ZO¥7=rREEEFRICOVTIEF lumin &
Zftshniz. lumin LIXTA VI x—Yar
ik TRy o EE I RGN ER
L CHEEIZZANT — %52 2 HilEYE &
WHEIRTH 5.

lumin @ m¢ WEHED LFIZDOWTIE, H5»
CoH~v ADEERNICES LA ZED
adherent cells £ LTO m¢ ODEREEL, f)F,
BRENESREORMLE *Tb 3 EEEIRE DO
adherent cell DA ZE®D in vitro B W T
lumin TR L 72 in vitro &, HIED in vivo
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Fig. 10. Predominant proliferation of fibroblasts and
lymphocytes infiltration in the cancerous stroma.
Lumin 50 ng/mouse S.C injection at dose of white
light, 30 min. 90 days. H. E staining. Xx200.

Table 2. Contribution of non-adherent cells to lumin photodynamic activation of

macrophages
Cell Lumin Red fluorescent Ingestion
(3ng ml™?) light (7.5Jm™?) index
Adherent cells? — + 77+6
Adherent cells
+non-adherent cells? - + 81410
Adherent cells? + + 84+9
Adherent cells
+non-adherent cells® + + 282413
Non-adherent cells
addee to adherent cells® B + 1T+12
Treated non-adherent cells c
Added to adherent cells® + + 279428

2Experiment I . P°Experiment II.
°Non-adherent cells were treated with lumin, washed and then added to untreated adher-
ent cells.
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WEEDEERIZBWT me OIEMEZET % &,
%% in vitro DIETIZ mé DIFEED LFITAH
shisho iz,

—%, IEE~ Y AOEEME %D lumin T
IR 7-B5 12, me DWEM X LR Sz (Table
2).

Z DT EiX me HHEICIZSEIIT- 7z lumin O
MEETIE T 27213 BHEOBESLLETHS
ZERRBLTWVS.

PRTED, BREFRECOWTRICBT S
BRM OfsHr R I1cE B L, D angiogenesis
iR F3 5 collagen fiber OEFEDENFIZIE
HLT&7. 20770 lumin 28 m¢ OFEMH (AR
gE) 2ELLLED, AlGwEEEREEL, HO%
7z, BEWMITENTWBE I EIERHL, nude
mouse & tEEOEMEHGC, HLC,
PC-9, MKN-1, clone-M-3, B-16ffifd, %)
ERME L, lumin 50~100 ng F THEH L HEY
304 EISHEIZBR T 7 CTIEEC/NME 2Nz
BRI DB % 3 A TR OFRBERT R IC
EHLU:.

Z D58, Figure 6 1A% X 91, nude
mouse IZ 3B \> T b B O LD 2w g
(HLC) T b ERME I E e U o \BRIBE, me
ETE MR RESES A o L (Figs. 9, 10),
#121% collagen #%EIC X  fEE 2 E(bL, #
UiA®, EHEEOIMEGNA ST (Fig. 1la,
b) . Hpiz, B LI EEMBEOREIEHT,
D U ERITIEE L) SV oSEROBESE L I &
BEhnAaOh, MENBLUEEDOWZSEZ
2T m¢ ~OBE B STz (Fig. Th).

Z D& 512 me HEALIEATRESHEO HERY
A RIS0R) ORTETO me, V >/ SEROFH
BEAE, R CREESFaOMENZER LD,
Z I fEW collagen fiber OBETELSEMIL 2 &

D% X, BREIFELECHEML (Fig. 9),
2 O\IEMFE O HRB5E (spontaneous death)
BRXL, 5T 2% mé B LI X VEEED
EE KR HMIEE UERE 13 cicatrization 2&E 2 L
7z (Fig. 11a, b).
ZDEEBTHOND LD IHFRICBT % mé
EHAERY A P4 vizowTik, REER%E
T2 LD B ANBEKEY ZE/ v vE
BL &2, REBECEZ 2[EEEORHI
XV EEREOREZ ZEET, BEELHUA
», BEBOHIESEIZbDEEZSH

Z) 11)~14)

NIv—TH /=N
DFF R~ DS

1. &&KiCBId I vicEd2oR77 -2
EMOERBE DR

B & 5 T % Fw T OB TV S
VXD me EEIZY VNERENT S LB
olens, ZOE, £ETO me HIERF LY
SR DDDOHS.

HFEIFFRE, ILARBAY, KEE® 53D T
Bk b 25 RITo 2. ek, YT = ERE
EEOEEHE LTHWSNLTWEDT, JHiZ
X o TkEVIOYEACEREE »Z L L, Hild
PRI oSS 5 . Z OBt EET B
B fEAT 2b0EEZ SN . DT, 20O
EFRERF 2T 5.

Z D L > pathway 1B U C i EH
7 RERLER 5> T % % phosphatidylcholine 458 4 fiE
%P & A OREEEC X - T phospholipase
A, ®{E A % = J T lysophosphatidylcholine
(Iyso-pc) ~NEDMEENBH, ZD lyso-pc %
lumin 2 & © B flfEsSHIE 220, HfaRmE:

« Fig. 11.
mouse.

Confinement and cicatrization of cancer with collagen fibers proliferation in a nude

a. Human lung cancer (PC-9) 107 cells was transplanted. Cancer cells are degradating

by confinement with fibroblasts and collagen fibers proliferation.
mouse S.C injection every other days.

Lumin 50 ng/
131 days. Mallory staining. X200.

b. PC-9 cells 107 was transplanted. Cancer cells are disappearing by confinement with
collagenation. Lumin 50 ng/mouse S.C injection every other days. 339 days. Pap

staining. X 40.
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lumin lysophosphatidylcholine

T cell

F (B-galactsidase) ’EH L2 2 (Fig. 12-
@©). ZoBEFR LY IMERTF Vitamin D3 #&
HEH (GC:Vitamin D3 binding protein:
group-specific component) 2353 & 5 (Fig.
12-®). ®ROT, T-cell REW & 2 MR
(sialidase) I & b S SRS, ZDERY
B m¢ HHERTF (MAF) %250 ThH 5% (Fig.
12-®). Z® MAF ic X Y Fc-receptor Z /¢
2 m¢ OERIEELED >N S (Fig. 12-@) .
Z D& 312 lumin X B-cell XEICIER LU CEESE
EREESE2ERET 50T, Z0O~@0D 3
A=AALTme 2EMETEIOLEEZONS.
2. ¥4 F A }F Y —IZ& 3 nude mouse MDD
T HBO 2
ZHROEE' 12 & - T nude mouse 13tz
#®3~5@E I THREERIMLTWLSE2, V-
A4 b X bV —fEHTIZ & 5 T nude mouse T #
Bz T fika (~v o 3— T g, +7v
vy — T Ml OFEEHER L. Liz-> T,
lumin IZ & 2 2 7 — % » 35 O £ # X nude
mouse Tb me ¥EMEI 13 Bk, T HkgspE
SLTwsbneEZSNS ($BH BMifgZY
THInZ enghoiz).

B cell

@ el

Vitamin D;
binding protein
(group-specific
component)

Wi proliferation

3. ethanol-lumin ;¥ A & lumin FERIC& 35F
BEANOEEER

AEERELT, 508, BMEE Mz sk
{, SETOEBER2SECLT, &£7, M
& (HLC) %A L 7z nude mouse T ethanol-
lumin FE§F & lumin B OHEBIC X 2 FERETEAD
#HicOWTHS L& Z %, Figure 1312456
N3 ko, BERORENLLFESEEI N
12DT, T8 —NVEABMTOI TV SHED
HBEELTOESMEOEEICOWTHREL .

ZOFERE, & Mg (HLC) B &
DR LR (30 mm X 30 mm) “\ etharol-
lumin 250ng/0.1ml % 5 @\ A L, M
lumin 8RO A & L, #I80H &I EE 2RI
BALL, Bive L7z, HRFHNCEREL IR T
1%, nude mouse IZ ¥ v S5 TEHEHLY L oNEK
BEE a7 -7 UEESA SN, WIRREELA
HITL, Bi¥& L7 (Fig. 13a~c, Fig. 6 1
).

GO & 5 WAEFRE & AR O TS RRE
EWLEE L T A EREREE DI R
XHDT, lumin By /—)VAE[BEHTH D &<
BEIER DIz LicEH L, ethanol-lumin AT
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ethanol-lumin injection and lumin drink for 80 days.
b. Predominant fibrosis and lymphocyte infiltration in the remain tumor.
Compare to the control mice (Fig. 6). H. E staining. X<100.

HEA & lumin BRI & 2 FHEBEAOEREER
ZiTv, Rt - OB R 2 13 U ERE
IR TE 3 Z LRl MIT L.
4. ARFEREHRR
(1) lumin i X % in vivo B X O in vitro T
D m¢ DIEMHE
=ZF i3 m¢ OERREIC DT superoxide B

ERERF b ro—A CEERAWTRETL, 20~40
ng/mouse D5 THE L\ superoxide DEEARE
Mz D 7- (Fig. 3b) . 7 DR, me EMHAL
W RIETERRENC & D lumin BEE L, meé 1E
HE Y SERMEEERCKE S 2 2 & BHER
Sz,

(2) nude mouse DI TIZ T v b AFFEH
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Fig. 13 ¢c. Predominant proliferation of lymphocytes and macrophages in the stroma

of the HLC tumor. H. E staining. X200.

Fa(RL-34, HTS), t hFHEAmRE(PLC/
PRF/5) 1~2Xx10" BAEMEE I DWW T

TRk & iz BB IC 250 ng lumin S &
& 7 —N0.1 ml Z0E & 721k 3B 1 BEA
L 7z. nude mouse (Balb/c nu/nu 4~6 JEis,
e (HA& 27 v7)) Ofck e LT100 r/100 ml
PEA (1L 5 ml/HERK) S8, WROARK
Bl 2 LU 7.

(3) IREAERRERIAT R

nude mouse ICBAE L 721, BEREIIKE R
D 7eH35 ethanol I & 2 BEEHEIE R 2 L 744,
FAB & v OBEERC X VBRI A SN 503,
lumin ¥ 5.B81610~30H TRFEERE E LT
Do oSER, me BREASEIHICA S, lumin FHEK
90H CHEFLE R F A, IR, 27—
7 REREDMEE USROS E A, BB E
BT H 5.

NI UERTY /—10.1ml DADEHOD
B, ESRRAONE PEFREFELLD Y
YREB XTSRS LEBERIGITER
T%Ww(Fig. 14a, b). ZhiIZXK LT, ethanol-

lumin ¥ & OF lumin §EHHFR O5E, EEEEER
BREERZERIGE LTV > ERkiZHE, mé
WE (F930H) A 5h (Fig. 15a~c), %2
T — 7 VISR L BBEE A 2 A T
RN a7 7 VT ESEE LR Y, BE
BRI LR I3 b 3 1 (Fig. 15¢), REE
IR L7 508, PIIBAKIEE b Aol Z
OFfRIZE M AREKEBESEE (T8
RV Y) WEBMREFUT, SEiigicir
DIERFRIE L DWEROGERIETH S .

—#BD nude mouse TiX, lumin FTFEHIZ
IVEBERATOKLTY v golRh.L0FER L
JERKE YV NBROEIHTEE B b B Sz,

(5) FERLEAERE L LT lumin OFF

KHEIGANDRE

ULOEBER Ty / —VESHDITOIT
W IHE, BEADIGHAPE N, XEFEE
OEMSICEVEHBSN TS, FRCHES &
VB EMHE# A ethanol-lumin F 7213 lumin %
BURBAESN L, Hc=SF 0% U - IR
7 7 A N—Z2FHA LT lumin H5) & i EEHE
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Fig. 14. a. Xengraft of PLC (human hepatoma) 107 cells. 100 days. Control mouse.
Proliferation of collagen fibers in the stroma is not remarkable.
Mallory staining. X40.

b. Ethanol 0.1 cc was injected in the tumor (I. T) without lumin twice in
the tumor transplanted PLC cells (2x107). 110 days. A little collagen
fibers proliferation and lymphocytes infiltration are observed in the
surrounding of the necrotic cancer. H. E staining. Xx100.
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AAE L BHERIL S V2L 5 me EHE &R 107

Abs
~1.000
R,.I
I _
N
CH-CH-C:CH-CH
B
s b
Rn Rn
Rn : CoHinar (n=2) la
i(632.8) (780);
: : 0.000

300.0 400.0 500.0 600.0 700.0 800.0 900.0 nm

Fig. 16. Structure of lumin and its absorp-
tion spectra

Fig. 18. Laser irradiation apparatus
designed by Dr. Mito.

600
PSR S BAT N ATRRIC 22 D, BRI
gl k2 me WAL ETES 2 L —F—HDFIFES
i EDOENTVS.
3 @) lumin QIR A L7 v
£ 9501 Figure 16 ® X 3 7 670 nm, 770 nm OFFIZ
Ei T VIR peak BFEET 5. L7edio>T, 20
T 2007 peak W EbLEWRONERHFT 5 Licd o
1 TEVme¢ DIEMBESNS. A, BikHe-Ne
pid L —F—3 (632.8nm) B & UL —F — ik
: ; ‘ (780 nm) OWRIN peak DEHE TH 5. EERODKE
Dark HTS He-Ne Ll %’ 780 nm @%é@bi 5] i)§lfy§ 5, QZ_,;E;']‘L )?ﬁ'[‘ii)i\
Fig. 17. Comparison of the ingestion index Boni.
;)snrgtz;c;ophages at different light wave- X512, 780 nm DIEERAETHD | M
Dark non*irrfidiat.ed group. ANDBEEDIE L, X D EIDOFEHERADOR)E
RIL: ;g;r?;;p irradiated by a room PE L END .
He-Ne : group irradiated by He-Ne (B) OTELEIC X %5 m¢ DIEME
| CO0 b Zigarsoeljplléigr}itaidiated by a laser Figures 16, 17 7> 581 & » 2RI peak D
diode. W me HELDOTTES A STz,

¢ Fig. 15a, b, ¢. Lumin solution (100y/100 cc water), after Ethanol-Lumin 0.1cc I. T (PLC
tumor 107) injection twice, was drunk for 51 days.
a. Collagen fiber proliferation and lymphocyte infiltration were predominant in the
stroma surrounding of the necrotic hepatoma. Mallory staining. X<40.
b. Lymphocytes infiltration into the tumor was predominant. Mallory staining. X40.
¢. A necrotic hepatoma are replacing by granulation and cicatrization by collagen fiber
proliferation. Mallory staining. X40.
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U EDOERT—5cHEIWT, ZFREED
¥ AT NSO DEEEED & AR S BB N IRET O
M7 7 A N—%EBIL 7. $7bbH, lumin
Z2RFNEAT % 120 OESE L Ry —3
—NEEATEIDDONT 7 A N—THAILT
BhTw3. V=X, EHEICHEIN
17 7 A N— R TEABRERANRE S,
lumin (X% OEHEHE 7 7 4 N—DRBER 2@ > T
FEEAIAEASNADT, lumin HE &GRS
EBERFCiThbns X 5iwck-7: (Fig. 18).

& £

(1) nude mouse ~ O B4 & ~\ ethanol -
lumin 0.1 ml (250 ng) 2 EIES%HA, L&
lumin BREIO AV B 2 RO AKICEY , ~
v 2 DFFEN Tid nude mouse b 5T
BH% ) v o8BR, mé DR, EELIAD S,
m¢ HEEFLETIELORERIESFEHR I
Iz, Bc Ty —VESNIC & 5 AN TH 2 @St
HAEFOMEICERT, ik SRR
Hefb, BUE ESHEETL, SEORE/LOMEEL 7.

(2) nude mouse XE LIV EES T ML (~
Wol— BTy —H) OFAEER S 1,
lumin & & % 2 7 —7 UHEREOEEIC I B Hikg,
T#ilE, m¢ DS »EZ Sz,

(3) g% 12U EREL Y, ethanol-lumin 3
X O lumin EEKIZ & 2 REEENA SN, Zh
PR Y T AREAR L U CRREIC L 25
PSSR OBESEE S h, Bosalt, BEL
B 5. m¢ FHHEFIDO—D & LT lumin 3£
QEIER 2 < Mg Ao DT, ERE
HBEEDO—D L LT QOL oW T H D TERE
EREEEZONS.

PLESRARTE Y, RNFE TR B HRESF

X

g"t“#

(E20% # 1994)

MRS ER & e B . KSR SRR
OTEEREEEEBAEL, BOMEBEE TR
bIERR S ETE R MRS, Z OBIERIIHIL 20
IR ORISR IR D IC b B L, T,
4 H OB AR OEASEEZE OB INE 2 D
HEEFMIL B S L CHEE L, £ § % condition-
ing factor 12 & » THILIZEIIL T3 . #FHH
>y R rofifaE eI T EicEoTE
DM ERERBAENICET 22 &b
5, REMBEOE=0fifd LTEBLTE
7219, F7z, in vivo ThHEEIEMIR BB E
Ml x BT 5 LEMEE S 2% collagen
BERERRAE L, V) o/ SERIEANTE T b BN —f3
HEZF I TE B2 AU 82 Mk C collagen H95E 2 (€ 3
% . ZO¥EHIIE X Y D collagen HFHEN T DRFSE
BEETHIVABRTHZ. i, S
BRe CREBIFSIEER) bF LA b a4 el
THRMEZEMIRE O il 3 5 FESIE R PSR T %
HEHL TV,

BREBIZ me FHMES B EM - U CEMELER
MRV EN, Ao N &, B
B RBEDA TR, TOX %94 b
B A N & o TREMIREEEEICR Y , EOREHE
FeoiklznsboeEzohs.

AREFEE, IWARBA CRKE, 74 7TV 7 47, T
FIWKEY 75T AGEVIERFFR), RXE € EEE
K, ZWEL, BAE s BRERIEARIESE), ZFE—
BB (NISEREHAYEAET LRI, #AE
B (HARLERMERFR), FI%E#E (HRBLER
WHERr EAE) , AR (MEEM LRI, ¥
FE FEELEAFRFER OHFAMFECLSZ D
DTH?. RCHBREL I T, EMROEECIIES
R-FEMBOBMITEIC D PR THEBR L E 7.
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