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Abstract

Effect of He-Ne laser intravascular irradiation in treatment of cerebral
infarction

Yang Chun Park, OM.D., Ph.D,, Taek Won Ann, OM.D, Ph.D., Dong Hee Kim, OM.D., Ph.D."",
Byeong Tak Kim, OM.D, Ph.D.”,
Dept. of Internal Medicine, Dept. of Oriental Pathology,
College of Oriental Medicine, Taejon University, Taejon, Korea

Background : Intravascular Laser Irrardiation of Blood(ILIB) is used in disorder of cerebral and
peripheral blood circulation, dysfunction of brain, atherosclerosis etc., but there are little study about
ILIB in oriental medicine. We wished to assess the efficacy of ILIB for the treatment of cerebral
infarction.

Method @ The study group comprised 40 patients who arrived at hospital during 48 hours after
attack. All patient were divided into two group. The control group was treated with
Uhuangcheongsimhuan(4- %> #), Seonghyangjeonggisan(2%& [E % #0), acupuncture therapy only,
while the ILIB group was treated with above therapy plus 5 days of irradiation of He-Ne Laser(1.
8~25mW, 50min. per day). In rat model of middle cerebral artery(MCA) occlusion, the control
group was not treated, while the ILIB group was treated with irradiation of He-Ne Laser(1.8~
25mW, 24sec.).

Result : 1. Symptom improve scores did not showed significant difference between control and
ILIB group.

2. Vasoreactivity of carotid siphon did not showed significant difference between control and ILIB
group.

3. Vasoreactivity of radial artery did not showed significant difference between control and ILIB
group.

4. PT, a-PTT did not showed significant changes between before and after treatment in both
group. Fibrinogen significantly increased after treatment in ILIB group(p<0.05)), but it was in
normal degree.

« ¥ ATE 1999E ARG GedTRYNAYTALE)A st o] FoiRE
» KEXBE @EACE ABSEE
s KEABE BEWAAY RESHE
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5. ILIB showed a significant decrease of brain ischemic area-and edema in rat model of middie

cerebral artery(MCA) occlusion.
Conclusion

These findings suggest that additional treatment of ILIB is not more useful than

traditional therapy only in acute cerebral infarction, But ILIB showed potential effect in rat model
of MCA occlusion. So further investigation will be necessary.

Key words : Intravascular Laser Irradiation of Blood, He-Ne laser, cerebral infarction

1. # &

He-Ne laserv= {K#MSIRAES Hedt Ned BA
AAE BIEE S0l ¥ laserfol EHEES
sl HMCESS fFRISR 7tA B8 BEAA
laser & #4EAA dE i 6328A9 HKif
K#Ro) T He-Ne lasert WMt4Hmol A 4%4F, &
RS aiist WEVH Wi EHET lew ik
WS HIT W HEESZAM laserfo 2 [HHE 2
g}ql“ﬁ)'

ol % laserX. & SERMHMNAA Mol EHE B
48t Keolvix] He-Ne laser #HIEMEAN R4
(Intravascular Laser Irrardiation of Blood: ILIB)
B O1970% 0 HWARM A EEIR W S
Alzbeted 1990% rhERS) EET Bl eldte K
ez AZAHAEH MEERED, RmBRE,
DM REE, FREEE S BEHEA EHH
& 4 ddzn A’ B3 KAA He-Ne
laser #IEMAFRN MHLLF ILIB)ZF higg KT
A7l R, ARmkk RFEET T K WEHHEE A
719, mift fibrinogen® K¥E& ETFAZIL MmE
FIEE PRAZIE ] e Reg 4R
I ORmbE KRR el FHE T AT o
of e HwaA g 50 MEEEX W
#F-E WE3A T, Skupchencho F'Vo] 289 9]
BEE HWHgos WHme pmi: MR A K
Feol didted @il ov MEAFTHEFHRMARE
{(Transcranial Doppler: TCD)E FlH%te] EBHIR
o Mol v AE BEE HES HEE K
A et

olo] FEL KFHABIRW M TREEE #W 48
BRI LIRS ZkBeete] MERACNERE - MER
o2 ZEYe BEE HROR fERY WML, M

DiR= AHEIES mEsEYE, NBREREE
%3l He-Ne laser®] HRM e il &
Megew EMERoE  rhASEEIIREAMMER S
it A+ MHEE AUV BESE el
22

O ®& 9 Gk

1. H& B&E

BN ABRSE) LAl %BEdle] Brain-CT L &8
EoE LWE BE W0%E HRLE Y ¥
SREFEE L5 HEH ESWEA 4EHLONLT
UC), BFIFFEKLLT SHIGS)WHE #E3t L s
i PRUETE RiESED. 1% 2089 BE
o} Al He-Ne laser #iEA RH(LLT ILIB)E Rf7
ol BB OR Btn F& 2049 REE HEBEH
o 2dtel WA, BEET REE Alolel A,
FEHIA HES 2R K (Table 1).
Table 1. Characteristics of the study subjects

Control group ILIB Group
Demo- 1 umber of 20 20
graphic ;’::‘m 10/10 11/9
data 64901110 63.05+1258
Agelyr)
Hemiparesis 20 20
Dysarthria 20 20
Sympt Headache 11 7
oms Dizzines 12 9
Numbness 2 1
Dysphagia 0 3

Contro} group ¢ Uhuangcheongsimhuan, Seonghyangjeonggisan

group  Uhuangcheongsimhuan, Seonghyangjeonggisan+
He-Ne laser
2. WA
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BETE#E ) H¥ He-Ne laser BRMERN WM ME 3

HEEE ZFA BaMS, EpME, e
K, NEABYIE siphoniBel /&5 MM, BINEIE &%
BFBiEe] mEKEH, PT, a-PTT, fibrinogen&
MEStL 2089 BEAIAA el 632.80nmel
He-Ne laser #EMEAN 438 (Zhongji OPTO
Electronic Co., ZJC-480A, China)& {$H 3o}
kMol  laser needle® HABIRL )
1.8-25mWel laser& 1H 1@ 50922 5HMH M8
ettt ILIBE WfTs2 %€ HRBE(n=2007
BEHREN=20004 25 Blimgd o wAae
oAl ® 6 8A cHFig. 1).

Control group ILIB group

BEETRNK
S 2 VS
Acup- Tx

BEHIFE#K
4 F O
Acup-Tx
ILIB

[ 5Days _treatment |

FE R B IR 15 W
C. S. Vasoreactivity
R. A. Vasoreactivity
PT, a-PTT, Fibrinogen
ER B
C. S. Vasoreactivity

R. A. Vasoreactivity
PT, a-PTT, Fibrinogen

Fig. 1. Study Design
SEARSl ti¥ FES HEA FBA PEe]l wgE
§ EiEMEES, EEMBE ATEHEE A(Table 2)
& Wy, &9 FEMY ERQY s KR
FIEHER B(Table 3)E witch, FERS FHE
B #HEE & HHE ke HHEEH o2 0-2
(PUsma{b : O, M - 1, IF8d : 2)9] BBE K

Bt fERHFEERE Jehlsich

Table 2. Symptom improve score A

+ ¥ 4 7 z;‘ﬁ
5us | Zad qe unA g o
o 5 A |Gradert 194 e 241 1
¥ 0 [ Graderl 194 /49 &3] 2

WAoo BAE ~

Gr O : o9

Gr I wgds 2en g

Gr I © & /he) ¥hol@ W & A A48
Gr I : & /el 848 2¢ 5 A+ 449

Gr IV @ W37} 7hgshy 2o] 48 A

Gr V@34

KEFA B

Gr O : %2 $&o] A8 v 4

Gr [ @ 2%8 $£3& doluAey 33e A% &3
o] A ¥ A

Gr I: 388 A% BHEF) 94338 s 4
Gr Il : FHE oAUY BALEF0) 8438 HE 4y
Gr V@ 393 9o MY o|AUHEM BHLEY
E $A3) 7l5e Ay

Table 3. Symptom improve score B

v
E— q ) “’jf“
5w | 299 98 Sl gE |0
o & A S A (50% o)A 1
¥ 3 Ze] gAAA 7

BEBhRe) Mm% KME¥-S Transcranial Doppler
(Angiodinll. DMS Co., France)®& #Astd Ml
MNEBIEE siphonfiel FHMEEE S FEERR
BEsh 0MM ERE RN RES S MR
o WMmE HoEE RESY FaAT KEBHIE
o] MRS WIMEIElA AN BEEIEY
FmilEEE RBRES 0B AASEH &
REE At mEEe) EmE HoOXkE K
Bt ek

3. MEtRE

#42 Rt FTHIERREES FRA
ERET®R ERIEY, MmEe meKmEY, KEm
He mELEYE, PT, a-PTT, (fibrinogen&
student t-test& ©]-&3t H#rstHen p<0.05%)
BAYE BEIGD flEs o

4. B BEm #H KE(MCA occlusion)
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(1) BB #E % He-Ne laser R4

23 4avlElE 1S E 8l HKAE He-Ne
laser@ WhHEMAT ANl RN T Ao z2 FE3A
t}. He-Ne laser®] A% 18~25mWel 2%
2 1Y BEHR 2428 ¢ BHstAG. HRED
IR B 221 Aol M5 B AFE& HA}D
AR AALE st WAT Kfm R 244
A F wHstd EUA 8HHE DES PER E
m AR e Ao

(2) Silicon rubber cylinder |2

Silicon rubber cylinder® & Nagasawa? %
o] wol wt 4-07A YU FEHA
(Deknatel Inc., Japan)& #H% & ZHolz Hel 4
g 7ta # & o wEE VENUC F HolE
18m& TE F ABAE AL silicond < 0.3mm
FAZ dgF woiH] @A SmFAR WM
Silicon rubber cylinderg& WEUth

(3) RFT B 5

3 E Fg el IHAT L Royal
Multi-Plus(Royal Medical Co, Korea)& A8 3t
N20(o}at3hd 22) 9 02(AF )9 Wi && 7322 &
A3t enflurane2 2 FYvbd &kl

Nagasawa'”9} #ol mat & F94& #As
T uFE AFc &A4E& FX YEE FEHA
Ll REGBHIE, MEEBE ¥ AEBERE 9%
5 RuBiES AEBIES FAEHn ExtE A
BE S WYEBHES) ®Aol WiE& ALY e
AAE ALY 9 AUES uE A% Y
2H 52 pAKEBIEKS HWasdd F Fe Al
7He 308 oz sgen, AJXEAE AHE3)
o A& 87e BYPEY AL v FHM B
Lslgen, FuHEWg HAstn 608 F
N20s} 028 90%$ 10% H| &2 dle] HitiaAde
2 fusidon s 1208 Fo ZR2EE 1A
E 94 AuHE P

(4) e B

dARBIAR BARA F, AAAF #E F R AW
B Fol oi¥ el AFYAH HAE A¥EHA
hARSEINE Wl Aol ot sy B BEE W
AT MRS IR REE Bederson9 W

CCA

Fig. 2. Schematic representation of position
of silicone rubber cylinder during occlusion of

right middle cerebral artery(MCA). ACA,
anterior cerebral artery. PCA, posterior cerebral
artery; ICA, intermal carotid artery; ECA;

external carotid artery, CCA; common carotid
artery, SCA, superior cerebral artery.

ACA

MCA

ICA

PCA
SCA
ECA

CCA

Fig. 3. Schematic representation of position
of silicone rubber cylinder during occlusion of
right middle artery(MCA). ACA,
anterior cerebral artery; PCA, posterior cerebral
artery; ICA, internal carotid artery; ECA;
external carotid artery; CCA; common carotid
artery, SCA, superior cerebral artery.

cerebral
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RefE ol %% He-Ne laser BIRMERN Hie ®E

5

Yol ¥ 2 HYEE Forelimbe 45 F 28,
Hindlimb2& 2% d22 o A+ssded 3
Bl & 3 £F L Table 49 2t}

Table 4. The Neurologic Examination Grading System

Grade Neurologic examination
Grade 0 No deficit
Forelimb flexation when
Grade 1 .
suspended by the tail
Forelimb Reduced forepaw resistance
Grade 2
to lateral push
Circulating behaviour during
Grade 3 . .
suspension (body twisting)
Immediate placement of the
Grade 0 behind back on to the table
Hindlimb

(normal)

Grade 1 No limb placement / movement

G EmiHEK ¥ BEE NFE

TE 14N Fo @FHAA HE AWl brain
matrix(ASI Instruments, Warren, M1, US.A)E
o] &3ty 2unF 79 coronal brain slice® ¥& ¥
o] % 8 slicer® AMH& o] 2% triphenyltetra-
zolium chloride (TTC) €& 73l 37CoNA
0%zt wlgFEHch TTCol 93 A3 =z
< wAMoR JMHY, FHYe] dojd AL
A FEe2N HY 2HHe FRo| JE
dcht WY T OF, d48 AL 10%
formalin neutral buffer 8#d o8 AT, 2-3
Aol et AN HEo2 AINE Hol gAY
% coronal sliceell ¢ #¥HEHE FHsA. &
mEs R BEEL ofze] Ao o8 A&Esisich

14)

s %) = —C

HY WA = — 75 X 100
-—AB

FEEO) =55 X 100

A 2} coronal sliceo}+io] 3go] FEE oy BT A (o)
B ! 7} coronal slicel A9l W& oixd k7 83 ()
C © & coronal sticesl X2l Y H ()

(6) #atlHE

KRS student t-test® Al 83 d i %
Hatgom p<0.05 K¥EAMN HEHEELS BEHY
=3

m # R

L fERRS 4L
fERS W BEE Jdehle ERIFEENE
MR Ateldl X HEY R UAATHFig. 4).

3 BCrid
B

pary
—* w n

Simptom improve Score

8]

Hereeresis Heechche

ysathia

Fig. 4 Comparison of meantSD symptom improve
score between control group and ILIB group.

Control group Uhuangcheongsimhuan,
Seonghyangjeonggisan
ILIB group Uhuangcheongsimhuan,

Seonghyangjeonggisan + He-Ne laser

2. Bmel MmN MY WL

REmE e mE RS NIBE siphonifel &
BMPEEE FTHERRES FRELE SRS
oM WEst] MKEEE WiBEE Fo/RZ BE
3o FESIAT BEG OETREHS HREY
BB A BT R mmildey s
€ g H(Table 5).
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Table 5. Comparison of meanT 8D percentile change
from baseline during breath hold state between
before Tx. and after Tx.

Control group ILIB group

Before Tx. After Tx. Before Tx. Afler Tx.

V. of Rt.

292+164 20224147
3155+19.27 2240+948
¢ 5% Avmean) 9 3

V. of Lt

2075+ 140 1756+ 150 1824167
3050+2267
C. $.% AVmean) 8 7 2

V. of C. 5. 1 Vasoreactivity of Carotid Siphon

% A Vmean :
from baseline i . . .
Control group : Uhuangcheongsimhuan, Seonghyangjeonggisan .
118 group © Uhuangcheongsimhuan, Seonghyangjeonggisan + lHe-Ne
laser

3. KM M sy #vk

KM mWEELe BEEIR FHMmK
EEE RRRES KA BY AFR%A i
o] MEE BNBES GO/OKIE RESNG AR
AT sk mEKHENES BRI B
A RE mBgiETh ety oy fENS f19
tHTable 6).

Table 6. Comparison of mean®SD percentile change
from baseline during heat stimulation between before
Tx. and after Tx.

mean + SD percentile change after vasostimulation

Control group ILIB group

Before Tx. After Tx. Before Tx. After Tx,

V. of Rt.
WIB+035 V000 7612466 LA
R A6 AVvmean)

V. of Lt.
ZIRT+2216 MO+ RIT+2UB BI2+IR6EG
R A% Aviean

V. of R A ¢ Vasoreactivity of radial arlery

Y A\«’mean :
from baseline
Conirol group : Uhuangcheongsimhuan, Seonghyangjeonggisan

ILIB group : Uhuangcheongsimhuan, Seonghyangjeonggisan + He-Ne
laser

mean & SD percentile change after vasostimulation

4. MR 1L

HERIR PT, a-PTTE HENA BN
S A9 st gAY EEAIH fibrinogend
HWHEEED wlclAs 2% Mmnstgan Bl
A HESR #n3l Y cHTable 7).

Table 7. Comparison of PT, a-PTT, Fibrinogen
levels between before Tx. and after Tx.

Control group ILIB group
before after before after
Pltser) 1248+0.74 1273+099 1242x107 1241054
a~PTT(ser) H60+597 JBHIT600 BB RO1+4.42
r::;“d’i";" MNTTH /TN BTHEEE  MEH0F14ETE
Control group : Uh h imk Seonghyangjeonggisan

1LIB group © Uhuangcheongsimhuan, Seonghyangjeonggisan + He-Ne laser
Normal degree of PT ¢ 11-14sec

Normal degree of a-PTT @ 30-40sec

Normal degree of fibrinogen © 200-400mg/dl.

s @ Statistically significant value compared with control data (v :© P<0.06).

700
600 b
500 F
400 .

B -

E !
300 l
200 I s

. s
.
100
4]
Before Tx After Tx
Control
700
800 ¢
]
.
500 } 3
»
400 F .

2 :

E 300 | ' ]
200 i

3 .
100
Q
Before Tx After Tx
LB

Fig. 5. Comparison of fibrinogen levels between
before Tx. and after Tx.

Control group Uhuangcheongsimhuan,
Seonghyangjeonggisan
ILIB group Uhuangcheongsimhuan,

Seonghyangjeonggisan + He-Ne laser
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5 B RAT BEEMMCA occlusion)o] ©vjaE
¢ 3

(1) PREBIE BAgE] & Mgy B BE
o] ko) nA= HE

Fore limbe] AA&H AEASE HENEY 2
- operation, hypoxia, recirculation¥¢ FH&
2y 2751025, 255+0.113 225+0.25°)¢ &0
Hsle] WERBEL Z+7 1521033, 201000, 1.25
0252 AEHEUE FH9 ¥t A HTable
8).

Table 8. Effect of ILIB on Variation of Neurologic Grades in
MCA Occluded SD Rats (Forelimb)

Operation Hypoxia Recirculation
Control 275*0.25 255t0.11 2.2510.25
ILIB 1.52+0.33" 20%000™ 125025

control : not treated group

ILIB : Intravascular He-Ne Laser Irradiation of Blood(1.8 -

2.5 volte/ 250g/24 sec)

* © Statistically significant value compared with control data
(%% 1 P<0.01, =*+ 1 P<0.001).

¥£% Hind limb8] A78H ZE&EH v YK
9] 7% operation, hypoxia, recirculation®¢ %
¥ 47} 0751025 1010008 05+0.28°)%0
d EERFY B9 0251025 051028, 0.26%
0.252 Ego] £ASUHTable 9).
Table 9. Effect of ILIB on Variation of Neurologic
Grades in MCA Occluded SD rats (Hindlimb)

Operation Hypoxia Recirculation
Control 0.75 £ 0.25 1.0 = 05 05 = 028
ILIB 025 = 025 05 = 028 025 £ 025

control © not treated group

ILIB : Intravascular He-Ne Laser Irradiation of Blood(1.8 -

2.5 volte/ 250g/24 sec)

* 1 Statistically significant value compared with control data
( © P<005).

(2) PRISEIE PARC] otE M @R 2 RE
ol njal= HR
HRBEBAR Bl WE Em HEY RES

& Bl wlsto] EREe]l HEMKAA W
% cH(Table 10, 11).

Table 10. Effect of ILIB on Ischemic Ratio in MCA
Occluded SD Rats

No. of slices The mean area of infarction (%)

(n=4) Control ILIB
1 1521 £ 148 ND
2 2465 + 311 ND
3 2657 + 237 ND
4 2007 £ 249 ND
5 1884 = 319 ND
6 1125 = 237 ND
7 668 = 1.19 ND
8 224 + 09 ND

Control © not treated group

ILIB  Intravascular He-Ne Laser Irradiation of Blood(1.8 -
25 volte/ 250g/24 sec)

ND : Not detectable

Table 11. Effect of ILIB on Edema Ratio in MCA
Occluded SD Rats

No. of slices The mean area of edema (96)

(n=4) Control ILIB
1 1189 £ 221 ND
2 1237 + 331 ND
3 1064 £ 1.19 112 £ 051™
4 885 * 099 025 * 151"
5 634 * 654 ND
6 564 £ 208 ND
7 134 + 192 ND
8 054 + 1.96 ND

Control © not treated group

ILIB : Intravascular He-Ne Laser Irradiation of Blood(1.8 -

2.5 volte/ 250g/24 sec)

ND : Not detectable

Statistically significant value compared with control data
(*#* : P<0.001).

V. % %

RS EE, ABAE, PHFER, SEFRH, O
B 5 ¥FERSZ e Koz mpR
Bihoge MmES REOR Astd BT
o WERES HEAYOEZN SMEA BLde
Biakms EPRMBE 12 8t sy 5
folata FHY 4 AH
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2@l Kl al He-Ne laser #IKME KN R4
(LA F ILIB)ZF g K FAZIS, MR S
13 e HEES ®|mA I, mi¥ fibrinogen
o] A#E KTAIIL MK KHEE TRANIIE
Hiel gitka &ted jembk BExed el el %S
I odh 23y ole] d@ Me BA et
Rt il e a7t K08 e A
BE KA FAHE I e el

ILIBS] KSR #fe SRol i@ e &%
H 47 I B & 0% BHE HWERKOE
ILIBE Al#ste] Higimte) vlslod fEMRS] & @K
o] ¥ Aoz BEEEAd. Y K FRAA
¥ UC-SHJGSHUHE #ERs HRits ILIBE #HA
R RRERE Aloldl AEMUE ERE AU
(Fig. 4). oA & UC-SHJGS #ETL 2% fERE
AR £58 ®7] dELR YLEH 4 9
Haeste g8 BERES RHTHE FREID
IR D RaRE e EmisA & e
of fEkiFEe BAAEE GEA BITY Ax ¥
ol Q1g Ao g oA

BmEe Hiime Mstdets g K L
o] MmKE #AEY & UE mFMEe REE
o) glovw ol REMmute] MisE AE7L Rk
kg HEe o) HRHE BAd =&& Fo
% R BEFHY ol FaE AoR
BaEn AoH® . TCDE ol #8to] KmiE
MtEe Hmkdte A el mE KBl it
e et AR ED acetazolamide, M HF ik F
W, COMIE & FAIste mERmrEe MEst
T AT B FgelME mERMKS FHRE
A3 skem MESA KBITE F e WERRR
£ st PaCO.9 BEE ¥ MW & HKERAD
9 NEBHE siphonffel THmiiEEE WiEd s
ISRl A WES FHmREE e LS
HO%E hEse mEKEHEES T B
w mERBENS BT BHRAM 2T B
fEc wMmadew HEHLS fdd(Table 5).
KMmEe mEREMS slEe FEM K4t
e Matste] MAMRES mIs WRMmAA Bl
gish BEBIES PHmMEEEE T MR

HERATH Y WK P ARE MR
PE BT AR BE BEETEC B
dHev 4EHE A Table 6).

RemEdg el MNE AA mievtd BRHeE 4
ol el miptto e WARBHIREE(LA, BHAR %,
BONR &M, M R, HEN OEFE BBSE
MM FHATR Sol UL EHHo2r BRME
toRE, O, N4 Fel Utk me
b2 o7 BREMEE/CE] od BEH D, XK
B frge dA ORI AY REE F R
o ILIBE ARMBRVEEEEE, MmBOREEE, /)
%, mrh@RES WA AA Mgl % mEm
mAgE L wst #evel BHE & dda &
ﬁqﬂ).

Prothrombin Time(PT)9l WE& M) HE
thromboplastine® calcium& #nsts fibrino} #
He woxe BEE HEdse Aoz PTT %
fibrinogen #MEE WEst ol & #HEsd MK
BEEBE screening BB RA ol 8§81 KD Higm
# 2] monitoring/l o2 FIF &+, fibrincen&
WEELAEA A REEMe EEY BEKNTEAM
P07, BEE, neatl, BWREE BRN §
o4 #maledl M fibrinogend F7H7t K
t, OIS ARETeY BRmS 274
fibrinogen?®l 5+ fERS) &E JEHEG S 1T,
Bk BN BIPG,

A WA ME PT, a-PTT7} Bl HEHN
o M 5 iR Ao Watst vk (Table 7).
Rk MRAT fibrinogend MRl AM HBEATE
o o3y #mEden BEMNAME Bl
AU E gleldAe oy BRMTEG FE
A MmsHcHTable 7, Fig. 5. % $7¢ 1
fibrinogen ¥% #A o]+ He-Ne laser #HIEA B
¥a%i7t meh fibrinogen BEE M AUYL B
28R Campana B2 &4 ZH AA#
He-Ne laser M&t7} fibrinogen BUEE M A7
o FAgev Emi: MEEPdAE fibrinogen®l
Kmee BR% 2-48¢ Wy AR 4-148
of Fmel B¢ ¥ MM widie AL Re
g & WRAME st #& Aol WAdE AL
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Mg HE He-Ne laser BIEMER BN HE 9

2 44Ed. =¥ fibrinogen® &8 % W&
LA, RHE, MR 5 MEN Ry REx=
&, thrombin, endotoxin, prostaglandin 5 o#
HF7t Wesie EEAY 2RE 23 F— B
Mol M & 4 8E fleke] Bl et fibrinogendl
Wt —~ES A %o} fibrinogen WES miz g
BT MHERERD Aol HMIREZ sids
BEZ UG

HAE ddoz JAE R MELD #% X
A ILIBE AAS KERHA migdny i,
i ERR PEXRC HFEHEIA WA
(Table 8-11). ol ILIB7F SHER mA PFAEES
A S0 BEm D MEES HEEe 8RN
A& Ruggel

Lllbo} A% &R SR RmEEe] Bt Al Bt
o] HEs Bl ILIBE AME Kl Ao
BRARE FEAEIA Edde BEv e
9 B MEEe] B EAY & AU
E THEHE 2odFa 9oy o %R EEES
Afivwo 2 |eAsty] 9% @RI FHEY B
REEC] ojojxofd e Adr.

V. B ¥

WRHER He-Ne laser BIEMERN BH
(Intravascular Laser Irradiation of Blood: ILIB)
7V ki 3 BOEERRE, MEsENE, BIEEL
5o #pn Kl BEMe R HHASED oy ol
e @EBAL] HEe Fotkr] YEC ol
EES BR 48RR LIAOl kBEste] BEE LB
BREoR ZEHY 9l BEE BEdA ILIBY
BERE FHELA X WRE KITHAS. oFE#
H#9 RAF Bkmel vixe g WEsA

FHe: MR BE 404E& UC-SHIGS(4EF L
H-EFTHRHOTE HEG HEHHA UC-SHIGS
#Eel ILIBE HAT KEIFSE Yol EiTs
ad. HREEc 25 OEEY &WstA UC,
SHJGS®Hg #HE D WEfe PRCARE B
EHF o SHMS BRI F¢ BRNAdME

7 1.8-25mW2] He-Ne laser& 1H 108 504
T4 RHSAC. BHKRS FHE Mo &
ARMBHIEE M B BMEnE FR3a ¥
s [LIBE MY MEHFL2 Ve I Em
HHRE PEEE MESH

R L EREEERT HEMES BRE Al
o HE® 2R7 UG

2. WEEE% AEY NHEBE siphoniBe mF
KIS HEHED AENAM 25 FEHUE
W7 sl

3. wEET® WEY HBEFBKRY nERENS
HRED GEEAN 2% ABE de #7 8l
Fed=
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