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ABSTRACT

The Effect of Coptidis Rhizoma, Fraxini Cortex,Jinpisan (Z % #0)

on Experimental Pseudomonas aeruginosa Keratitis.

Choi Gyu-dong - Chae Byung-yoon

Coptidis Rhizoma, Fraxini Cortex, Jinpiﬁm:(%&&) have been used as eye washes of
inflammatory eye disease in the oriental medicine. Especially Jinpisan(ZEF#) has been used for the
disease which is similar to Peudomonas aeruginisa keratitis.

This research was attempted to investigate the effect of Coptidis Rhizoma, Fraxini Cortex,
Jinpisan(ZE KL #) on Peudomonas aeruginisa keratitis.

Pseudomonas aeruginosa keratitis causes a deep rapid intense ulceration which often leads to
perforation of the cornea within 48 hours.

In this research, we induced keratitis in the rabbits by inoculating Pesudomonas aeruginosa{9027)
and observed the effect on the keratitis and the irritation against the external eye

Also we mesured the minim:um inhibitory consentraticn(MIC) of Coptidis Rhizoma, Fraxini Coiiex,
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Jinpisan(Z % by agar dilution method and the anti-bacterial activities by disk method. The
tested bacteria were as follows @ a) Fseudomonas aeruginosa (%27), b) Streplococcus

preumontae(6303), ¢) Staphviococcus epidermidisi12228), d) Staphvlococcus aureus(6538P).

The results were as follows ;

1. The groups which were applied eye washes of Fraxint Cortex, Jinpisan reavealed a significant
effect, but the group applied eye wash of Coptidis Rhizoma revealed no effect on Pseudomonas
aeruginosa keratitis. '

2. Applying eye washes of Coptidis Rhizoma, Fraxini Cortex, Jinpisan revealed an irritation
against external eyes.

3. Coptidis Rhizoma showed an anti~bacterial activity on Pseudomonas aeruginosa, Streprococcus
pneumoniae, Staphylococcus epidermidis, Staphylococcus aureus by agar diliution method

4. Coptidis Rhizoma showed an anti~bacterial activity on Pseudomonas aeruginosa, Streptococcus
pneumoniae, Staphylococcus epidermid!s, Staphylococcus aureus by disk method.

5. Fraxini Cortex showed an anti-bacterial activity on Pseudomonas aeruginosa, Streptococcus
pneumoniae, Staphylococcus epidermidis, Staphylococcus aureus by agar diliution method

6. Fraxini Cortex showed an anti-bacterial activity on Pseudoronas aeruginosa, Streptococcus
pneumoniae, Staphylococcus epidermidis, Staphylococcus aureus by disk method.

7. Jinpisan showed an anti-bactenial activity on Pseudomonas aeruginosa, Streptococcus
pneumoniae, Staphylococcus epidermidis, Staphylococcus aureus by agar diliution method

8. Jinpisan showed an anti-bacterial activity on Pseudomonas aeruginosa, Streptococcus

pneumoniae, Staphylococcus epidermidis, Staphylococcus aureus by disk method.

According to the above results, Fraxini Cortex, Jinpisan(Zf&#) are recognized to have an
effective treatment on the Pesudomionas aeruginosa keratitis, so this experiment is thought to be a
basic ingredient in proving the effect of Fraxini Certex, Jinpisan which is applied mary in
documents and clinical medicine. In the comparison of anti-bacterial activitv and results of

treatment on the Pesudomonas aeruginosa keratitis, Jinpisan{ZERE&) was more effective than

Coptidis Rhizoma, Fraxini Cortex.
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JI#E  Coptidis Rhizoma Coptis chinensis Franch 125
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3.000mmes
1217, 1.27)9boll A

Hi
15¢-2F dvsls Stock
Solution. 2 & F AIEW, & B i L
el ATH=E 44 700, 600, 500, 400, 300,
200 2 100 mg/mi7} SA MG F oo z
#& 3%10° CFU/mist 15x10° CFU/ml & # 3
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vel st Table I -1, Figure 1).
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(Table I -ii).
Table 1I-i. Effect of Coptidis Rhizoma, Fraxini

Cortex, Jinpisan(3 &) on Keratitis Induced by
Pseudomonas aeruginosa (Scoring of Keratitis)

Group Before treatment  After four days

0 +1 +2 +3 +4 0 +1 +2 +3 +4

Control 1Y 6 4v

Sample 1 10 1 3 42
Samplell 10 1 45
Samplelll 10 2 4 4

a) ! Number of eyes.

Control: Group of applied eye wash of saline.

Sample I : Group of applied eye wash of Coptidis
Rhizoma.

Samplell: Group of applied eye wash of Fraxini
Cortex.

Samplelll: Group of applied eye wash of Jinpisan
(FEERD).

Table I-ii. Effect of Coptidis Rhizoma, Fraxini
Cortex, Jinpisan(3¥¥#) on Keratitis Induced by
Pseudomonas aeruginosa(¢ RIDIT)

Group comparison RIDIT score P value
Control : Sample I 3.267 -

Control : Samplell 8.541 < 001
Control : Samplelli 9.593 < 0.01

Control : Group of applied eye wash of saline.

Sample I : Group of applied eye wash of Coptidis
Rhizoma.

Samplell: Group of applied eye wash of Fraxini
Cortex.

Sampleil: Group of applied eye wash of Jinpisan
(FE BT #0).

.
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Figure 1. Effect of Coptidis Rhizoma,

Fraxini Cortex, Jinpisan(ZERE#) on Keratitis

induced by Pseudomonas aeruginosa
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Control: Group of applied eye wash of saline

Sample [ : Group of applied eye wash of
Coptidis Rhizoma.

Sample I :Group of applied eye wash of
#raxini Cortex.

SampleI:*Group of applied eye wash of

Jinpisan (& & &0).
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Table 11-i. Imitation against the External Eye of
Coptidis Rhizoma, Fraxini Cortex, Jinpisan(Z & &)

Growp Y +1 +2 +3
Control 14"
Sample 1 9 4 1
Sample 10 4
Samplelll 8 4 2

a) : Number of eyes

Control: Group of applied eye wash of saline.

Sample I: Group of applied eye wash of Coptidis
Rhizoma

Samplell: Group of applied eye wash of Fraxini
Cortex.

Samplell: Group of applied eye wash of Jinpisan
(EE ).

Table II-ii. Irritation against the Externa! Eye of
Coptidis Rhizoma, Fraxini Cortex, Jinpisan(Z&5 &%)
(¢ RIDIT)

RIDIT

Group Comparison P Value
Score

Control : Sample I 5.833 < 05

Control @ SampleH 4500 < 0.05

Control : Samplelll 7.269 <0l

PO : Score 0 of irritation against eyes.
Pl : Score 1 of trritation against eves.
P2 : Score 2 of iritation against eyes.

P3 ! Score 3 of irritation against eyes.

Control: Group of applied eye wash of saline.

SampleI: Group of applied eye wash of Coptidis
Rhizoma.

Sampleli: Group of applied eye wash of Fraxini
Cortex.

Samplelll: Group of applied eye wash of Jinpisan
(EEH).

Figure 2. ir tation against the external eye
of Coptidis Rhizoma, Fraxini Cortex,
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1) REFFHAHRE

NEEL Pseudomonas aeruginosa®l*] 3.0x
10° CFU/meel distd: 400mg/m¢, 15%x10° CFU/
e dlEhe] = 300mg/meol AL, Streptococcu
-s pneumonige?] A 3.0x10° CFU/mte] wistel&
400me/me, 1.5%10° CFU/miol w8t & 300mg/meol
9lowy, Staphyloccus epidermidis]X  3.0x 10°
CFU/ste] di8telE 500me/me, i.5%10° CFU/meo]
gistd & 400me/meol ot. Staphyloccus aureus®l
A 30x10° CFU/mtel distds 700me/mt, 15X
10° CFU/mgo} di3tel: 500mg/meol 1Tt (Table
m).

&Y Pesudomonas asruginosa®l™ 3.0%10°
CFU/mtel dl3tele 400me/me, 15x10° CFU/meol
&l = 200me/m, Strepfococcus pneumoniaed
A 30x10° CFU/mel B8l 400ms/mt, 15X
10°  CFU/msl  distdle 200m/meol Qo0
Staphyloccus epidermidisol 2l 3.0%10° CFU/mtol
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ditel s 500me/me, 15X10° CFU/medll wistols  15x10° CFU/medl  distels  200me/meol 3L,
300me/me ol BT}, Staphyiococcus aureus X 3.0%  Staphyloccus epidermidis A 3.0X10° CFU/mell
10° CFU/meoll ol &hed &= 600mg/me, 15%10° CFU/ WA E 400me/me, 1.5x10° CFU/meol wished =
meol] sl s 500mg/atel Tt (Table V). 300mg/me et 2™, Staphylococcus aureusiA 3.0

RS Pesudomonas aeruginosa®lA 30X *x10° CFU/ntel Wistel 600ma/mtolR v, L5
10° CFU/meol thahed s 300me/me, 15%10° CFuy <107 CFU/mtel distel: 500mg/meollet (Table

atol didld = 200me/mé, Streptococcus pneurnon V).

—igeol A 3.0X%10° CFU/meol t}ste] = 400me/me,

Table M. Minimum Inhibiltory Concentration(MIC) of Coptidis Rhizoma by Agar Dilution Method

. . e o_f Concentration(mg/nt) MIC(mg/nt)
Kind of bacteria bacteria
(CFU/mt) 100 200 300 400 500 600 700
Ps. aeruginosa 3.0x10° + + . B - _ _ 400
Ps. aeruginosa 15x%10° + +— - - - - - 300
S. pneumoniae 3.0x10° + + + - - - - 400
S. pneumoniae 15X10° + + - - - - - 300
S. epidermidis 30%16° + + . . - - - 500
S. epidermidis 15%10° + + + - - - - 400
S. aureus 3.0x10° + + + + + + - 700
S. aureus 15X10° + + + . - - - 500

‘Ps. aeruginosa . Pseudomonas aeruginosa.
S. pneumoniae @ Streptococcus pneumonide.
S. epidermidis @ Staphyiococcus epidermidis.

S. aureus :© Staphylococcus aureus

Table IV. Minimum Inhibiltory Concentration(MIC) of Fraxini Cortex by Agar Diluticn
Method

No. of

Kind of bacteric bacteria Concentration(mg/m!) MiC(mg/me)
(CFU/mi) 100 200 300 400 500 600 700
Ps. azruginosa 30x10° + + + - - - - 400
Ps. aeruginosa 15x1¢° + - - - - - - 200
S. pneumoniae 3.0x10° + + + - - - - 400
S. prneurnoniae 15x10° + - - - - - - 200
S. epidermidis 30%x10° + + + + - - 500
S. epidermidis 15%10° + + - - - - - 300
S. aureus 3.0x10° + + + + + ~ - €00
S. aureus 15x%10° + + + + - - - 500
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Table V. Minimum Inhibiltory concentration(MIC) of Jinpisan(% & #) by Agar Diluiion Method _

No. of

Kind of bacteria bacteria Concentration(ng/mt) MIC(rg/nt)
(CFU/nt) 100 20 300 400 500 600 70
Ps. geruginosa 3.0x10° + + - - - _ _ 300
Ps. aeruginosa 15%x10° + - - - - _ - 200
S. pneumoniae 3.0x10° + + . - - _ - 400
S. pneurnoniae 15%10° + - . - - _ _ 20
S epidennidis 30% 10:’ + + + - - - _ A00
S. epidermidss 15x10° + + - - - _ _ 300
S. aureus 30%x10° + + + + + _ - &0
S. aureus 15%1¢° + + + + - - _ 500

Table VI. Anti-bacterial Activity of the Extracts of Coptidis Rhizoma, Fraxini Cortex, Jinpisan(Z

B#0) by Disk Method(sn)

Herbal Dose X . . L

Drug (ng/disiO) Ps. aeruginos S. pneumnonia S. epidermidis S. aureus
Sample I 20 13 12 11 10
Sample I 20 15 14 12 11
Samplelll 20 16 L 14 11
Sample I : extract of Coptidis Rhizoma
Samplell : extract of Fraxini Cortex
Samplelll : extract of Jinpisan(%E &)

Ps. aeruginosa ! Pseudomonas aeruginosa
S. pneumoniae @ Streptococcus pneumoniae
S. ‘epidermidis : Staphylococcus epidermidis

S. aureus ! Staphylococcus aureus

2) Disk Wil o3 REHNE

JII#EE& Pesudomonas aeruginosa®] it &
13un, Streptococcus pneurmnoniaes] W&t 12
m, Staphyloccus epidermidisof WA= 1lm,
Staphylococcus aureusd datodE= 10m=2 YGER}
10~13mo(+) 7] MHERS o|Fof YFaHE
et

EEE Pesudomonas aeruginosa®) dstdl:
15mm, Streptococcus pneumoniaes] WEHAE 14
rn, Siaphyloccus epidermidise]l WA E 12m,
Staphyiococcus aureus®] TSt E 1lam= Wb
11~15m({+) 7] MHEL ol Fo YAAHAE

ekt

ML Pesudomonas aeruginosa®] thsld =
16xm, Streptococcus pneurnonige®d Wt 14
wn, Staphyloccus epidermidiso] WA E 14m,
Staphylococcus aureus® sl 1lme Ve
11~16m(+) 3719] AHEL o|Fo] YZAAE
et} (Table VI).
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Ztdto] ARAIFIH T8 ¥4 collagenasedt
protease® &84 collagen shield= A3 &
&= 3, collagen shieldo] &8 A7} YAAIZ
o ZAM MM et gigoA ArFEed =
€3t do. =¥ GALTFoE BE AYEde
B &35, collagen shieldo] &A43t= collageno]
e Al Ee] JBL FAANZES st a2y
TAAL AA gt dAdZol TE 9 A
HHE AL wAA &7 s B, EA U4A
€ A collagen shield’} AAAQY  zZiolof A
diffuse punctate keratitis& go7 AAAA 4
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A collagen shield’} ®2| Fxmz H2s
A8 Hs@ A ¢ 4 99®Pe Rojg 1 9
EEZ] QUIARE MEHo2 FANAE WY
22 #H YE Y=o collagenase AHAES
FRAAAE PHE AFHD AGY,
SREE MEse B BAd=
#iget Zeonz fREBAM #EEH=

Bl

Eged

_28..



~ W FEN AR Ol RERRTEE MR el Al Aol R TN B -

M Epie EaGEAiTE 442 mggel SAlet
o BFEsRe &GS @mEstel fSkol wha fEB
BAEH, wrrste] WEE @EBRASEEH
Foln, fEMRS Z7lol M - Fol - H9ol o
vl Bg kol W29 2 4 Hol ym spd
Aoz RAE R 2 P YeF A AAA
gaow wa 2HEE Yok =Y ASYH @
Hdolw Zm FEHE AE Yok 4HY &§FU
o] AEHT Fo|] xan AYHch W} HEEY
EfEe] U Kk, AMEl EEslE Wol H& fEm
oz XES FREANAE B 2o Ta
Hu #RIEC R BES R AT Yo
g & uom s

HEZNE A BEEL BLE7] A

m o}

ZiREo] EAIALUY® A ERAN A AF

53 A gon 2o U HRESE PE
AARolth old] A UMl dAsD & A
2 ASE 7Y 4 Ue §H BEmM A
st BESE @A Kl RESA AHE
sole HEME =AHNE AT LY 4K
o B - AEpHR™ - maet . xeat
. &EE%M) R é—%im . %?ﬂﬁmm . ﬁ& a%ﬁﬁ) .
LR - pEERT™ - 2585 $o dRe
o, 1 % KiE-EE L EERS A¥94z A
g &gt

¥}ige fegyl jtate] ARGHIETE FMY
& Aoz vgwa® 58P Ko 3% ®E
th 7bg AEYol AF Aoz @ AU JIK
FEe EEM(UYFolAY S Ranunculaceae)ol &
¥ L BAQ BE L AE SEEnY BE
ozl BB FGo] vk - % XK. B
- EERE - BE 993 gpRa oA™Y ER
FEBAE  EXES - BPAN - RARE R
B - NEARE - ERRE - RHTIE - BAER 5
of MR =& AATGI®Y sqios B#- K
k- gEES EEgEoz A AP, mums 4

ubs 2 W Aol FRely] u]FAd Ll coptisine %
M EeARF . pEI o of 1 - 7 @ my
ol tista} gEagol sivtm R EHYRS

LT AEREFAGTEH &3 XES
A9 BFAUT Y A HEMES D B
EPO D HH R - AFA - HY BPES
M - R EAEER - BER L - ARASE - REE
75 - ARERESHE - WALt - 291 - BIMAR ¢ A
HBajp] SMRHEAD  mauto 2 [REHOl AMEH
ol g

RS B, BE, KECE T4 gl
o FRAFES LR ¥ okt 554 2d
HAZIE AAsL o2 LEAH £& AF
Aol ok Ewel od ANT BE - iRE - B -
S - IR - BR - BUS ABsE EHozs?
HEEE® 2 BxEA"sd n&sd uniy
EH A EREAC. Rk WEEhs Bh
& SIHERY BRER AKREELY RW2A
I miyrste] FABR macel® LEHaE #
EESBS XEO®. BE AFE KR &
BEe ¥Asln HENS Riso nag AA &
2, ez e AZFe BAse FEe Yo
FAo] Eujge F5sn RBE BENA KX
o BE.E REDT T MME HFAT - A4
47T - PHEERTIL dAsE B AT
455080)

ool BEE MKk ¥KE - Ek - BEYK
e @ty gt d¥Aez FRA H¥
Fow Zode fu¥ste 2 g mnzsh ARA
9 ATL ¥ BUT ALFe] dF AR &
}E A4HEY, Controlffo] HF 2zt SamplefEd
Zutgde] @ AE &NE AR B}, Sample
I #ol A= RIDIT score?} 32672 H-9Ae] g

3, SampleI® ¥ Sampleliffol+{= RIDIT
score7t  ZtZt 8541, 959322 HAzZ {44

(p<00DUE AE BFH A Ve,

_29_



- KEBABEMEER Voll2 Nol. -

TR ASE RE dotur] Y] KEFR
M- FEEE - ARSYE - BwEED A% A
A AHE vl Samplel & - Samplell 2
SamplelEol A 22} RIDIT scorer}t 5.833, 4.500,
72692 ®ej4ol e Aoz derd NNE -

Ep 9 EERCIA 2T RS E Rew

Urebsteh

REFEANRES 3o HEZRE AA
@ A, Mol 15x10° CFU/mAA 30x10°
CFU/mZ £ o we 2z BEEe BEE
Bme ven, AT @ g BH &
ERENH RES 47 99318 9 ¢+ UL
o, 2E EBEHdAN REXES Jeigoy RE
BEMHBREY =3ow, BE#O] JIIKE - BR
B} B2 xoA RERE veluTh

AAEE SAFY REREE AAT 4, &
E#ol RE AYPATA N¥EE, R ME
|ol AA JeWY.

Pt #8]E T3] B W, B - BEE
BRI SRR AEXA diq f944 de
BESES FEREST JEY B - BEB BR
Mol e WERMNOZ JEstE ERERUT 2
Gx B0, Ak BES HESRAN R
BB BRI U8 22 ZET USRS 4 4 U
o}, % AR BERE RARE AA 7
9l8te], pHZEA - SH{o] Y SAFTF REE
o Y c BEERE #Ads ¥y - ¥& ¥
ToA 2T HEREE 713 F UEE FRES
< 2g8e ¥y 5 wHRdtdor At

V. &

i

MBI, 2, BREHY RRER AER g

Re$ Rty fsted Aol s dist &
PEE EAL BEFRS #Esd 933 22
AEE LUk

1. &R Ao dsA NMEE BERFS
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F 44 e Az A AN
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R SN e

3. JiEEe] RERFAHNRES 3¢ A,
Pseudomonas aeruginosa,
Staphylococcus
Staphylococcus aureuso| thdte] &7 E 37} e
big=3

4. NFEFE] disk ¥l ¥ dA%E FAY
A3l Pseudomonas aeruginosa, Streptococcus
Staphylococcus epidermidis,
Staphylococcus aureus©ll tiste &7 &7t Ve
e

Streptococcus

pneurnoniae, epidermidis,

pneumoniae,

5 Ko REZFONRES 24T I,
Pseudomonas aeruginosa, Streptococcus
pneumorniae, Staphylococcus

epidermidis,Staphylococcus aureusd] wsle] &
aEFH7 eyt

6. ZEfe disk W ¥ AL SAG
A3, Pseudomonas aeruginosa, Streptococaus
Staphylococcus epidermidis,
Staphylococcus aureusd] tate] gFE 7T LE
pig=

7. Y] BRERTHNREES A" B
Streptococcus

pneumoniae,

Pseudomonas aeruginosa,

pneumnoniae, Staphylococcus
epidermidis,Staphylococcus aureus| WstH %
FE 7 vebgoh

8. el disk W AT gAEE FAHT
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