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Anti-inflammatory Effect of Plantaginis Semen Herbal-acupuncture at KI10 on
LPS-induced nephritis in rats

Byong-mun park, Hur Boo, Yun-Kyoung Yim
Dept. of Meridian & Acupoint, College of Oriental Medicine, Daejeon University

Abstract
Objective :

This study aimed to evaluate the effects of Plantaginis Semen herbal—acupuncture (PS—HA) at

KI10 (Umgok) on nephritis induced by lipopolysaccharide (LPS) in rat.

Methods :

The authors performed several experimental items including measurements of urinary volume,

WBC in blood, BUN, creatine, TNF—a, CINC—1 in serum, creatinine, total protein in urine, TNF—a, MPO in

kidney and histological analysis of renal tissue.
Results :

PS—HA at KI10 significantly reduced WBC in blood, BUN, TNF—a in serum of LPS—stimulated

rats. PS—HA at KI10 significantly increased urinary volume in LPS—stimulated rats. And PS—HA at KI10
significantly reduced MPO in kidney of LPS—stimulated rats.

Conclusion

: Taken together, PS—HA at KI10 has a therapeutic effect on nephritis in LPS—stimulated rat.

Therefore, it is suggested that PS—HA at KI10 may be an useful therapeutics for nephritis in clinical field.
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Phosphate buffer saline(PBS)
HBSS
Collagenase typelV
MTT
Lipopolysaccharide(LPS)
gum-sucrose
formalin
absolute EtOH
Harris Hematoxlin
Eosin B

Sigma

USA

RPMI 1640 media
Antibiotics
FBS

Hyclone

TNF-alpha ELISA Kit
Creatinine assay kit
CINC-1 ELISA Kit

MPO ELISA Kit

Oxford
Bio Assay Systems
ALPCO
Cellscience

Ethyl ether

Samchun Korea
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2) 717
7171 % AZA Az
Bio-freezer Sanyo
Rot.ar-y evaporator Eyela Japan
Digital camera .
. Nicon
Microscope
ELISA reader TARAN Canada
Sonicate Fisher USA
Ice maker Vision science
Metabolic cage B&P
- - - Korea
Cytological centrifuge Henil
Micro centrifuge
Cryotome Shandon UK
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1.203 g(&& 2.19%)°]0t}. IN NaOHZ o]
g3te] F=dS pH 680 52 xH3s}
a1, 4TA 12417 RS & AAES Al
Adt7] Y8l syringe filteringS 2 A8}t
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Aate] ofH Aoz A8 th(Scheme 1).

[PS (Plantaginis Semen) (5 g)|

- Extracted with D.W. 500 m¢ for 3 hr
Filtrated and evaporated three times

l

| Residue discarded | | Extracts(D.W.) ‘

- Suspended in D.W.

l Residue discarded ‘ l Filtrate ‘
- Precipitated in 95% EtOH and
standing at cooling temperature
- Filtration
l Precipitated ‘ l Filtrate ‘
- Vacuum concentration and cooling
it off to room temperature
- Precipitated in 8% EtOH and
standing at cooling temperature
- Filtration
l Precipitated ‘ l Filtrate
- Vacuum concentration and
cooling it off to room temperature
- Precipitated in 75% EtOH and
standing at cooling temperature
(repeated twice)
- Filtration
| Precipitated | Filtrate |
- Evaporated 25 ml and add PBS 475 m{
l PS Herbal-acupuncture solution (PS-HAS) ‘

Scheme 1. Manufacturing procedure of PS Herbal
acupuncture Solution.
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incubation 3tAth. ©] W 20&] 3 WA
TE0 Fo=2H TAEIE F BYHESR
&9tk ¥zl M E= RPMI 1640 media
of MAH% & MEE A3t

(2) MTT assay
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Scheme 2. Experimental Procedure
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(1) A4 (Normal) @ oFF A A|e}A] &
A2 SD ratt.
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715 05 cm A& Zol2 A & =
Al A Astal(needle prick, NP), A3 3
A LPS 2 mg/kgs B4 FAg I

(4) Salinet| 2 (LPS+saline) : 28A 1 5

- 130 -



o}l metabolic cageol F&3la 12417t
¢ AWE AFHE e

(2 H EAM

LPS A& 1A17t 5, ethyl etherE o] &3}
o ratE " A A WPz 7
ol 4 me ds AAHSIAS (F)
A QFAAE (A, g)ell o= st
% WBC$, WBC % neutrophils®] Hl&
Z3t9on, 84 BUNY =& Q13
At k!

1' ru[o 1w o 0H1

TNF-aq, CINC-1
(Cytokine—-induced neutrophil
chemoattractant-1), creatinine®] % LZ&

ELISA kit ©]&
(3) 28 24

ahel gl

Metabolic cageol 4] 12A17+5¢t =433

2 (F)019 AFAAAE (A, =)ol
olg sl =35 total protein®} creatinine &
L

(4) AIZ W H35&d Eot

sodium az1de7} =] 7}H 0.11\/[ phosphate
buffer (pH7.4)E %‘-i sonicate (Fisher,
USA)ste] ZA 7H 3, 2000xgoll A 1023k
AAE s TE]FJ supernatant= -80
TolAX RA=HAG7F ELISA kitS ©]-&3}4
TNF-a2} MPO(myeloperoxydase)® =&
=73ttt
CESEEE

Al

LPS A& 3A17F & HAFTEY A
A #H3sle], 10%9] formalinol| g3t
H ZFe g2of format A1A 5 me F
2 ET‘

2)
A & 24 dHS f—;ﬂ‘rol‘:"ﬂ

ﬁ

ol
z2e Eo AAFUY. E7|E AAs L
1% acid alcoholel] 2, 3 A ATt wj
T ¥, 22v Ed &EFol=E A
0.3% ammonia water®]| S3}A|7]
5~109 A= Ptk w F3Aoh oA 52
B &2ol=E AoFal, EosindlA 3
A A8 H, 95% alcoholol] 10W
95 @Atk w F3, oA AR 5%
alcohololl Al 10 AE 2ok w Fih

Shs r{r

W

FE alcoholAES EFAE ] o] oA
87 alcohol’d &= Al A3k, 100% alcohol

o 108 A& 2Tk %‘2 THA] 753
100% alcoholel Al 10 HZ YA w F
Atk FL alcohol AES
A 10 Bx= FAct

l‘-iN

A Astar, xylene
a1, oA AR

- 131 -



st
Sk xyleneo A 100 A= LYot wf & H,
A9 BUS 3 2L Fgdn A
S o]&3sle #AFEI T digital cameras
o] &3l AHS AT
6) SHEAM
AY Axtes 4 AFTNAN de Ak
o] P} TFHAE YERY ST FAZE
aWE SPSS(140 KOR)E o] &3] #4

St Fig. 19 dlolEl ANOVA-testE
ol g3ty oY FTEI AFHY HAS H
w3t o™, Fig. 29 Fig. 3olM <= t-test®
o] g3ted LPS He)id M BHe

H stk o|% Fig. 4FHE Ad4TH
LPS9 HAS t-test®2 B3t THA
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M, ANOVA test®] AFEAAL Scheffe's
testZ2 o] &3 AIEE BHUo)A
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95113} Fig. 1).
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10% PS-HAS 5% PS-HAS 25% PS-HAS

= = 3o
s @ 8 95
g8 8 8 &

Cell viability (%)

@
g

Positive Control 1% PS-HAS
Fig. 1. Cytotoxicity of PS-HAS on rat liver cells.
Liver cells from normal SD rat were cultured in RPMI 1640
with 10% FBS medium for 72 h with or without various
concentrations of PS-HAS (Plantaginis Semen herbal
acupuncture solution). The cell viability were measured by
MTT assay. Values represent the means * SD of 3
independent experiments.

Control : culture medium without PS-HAS

10%, 5%, 2.5%, 1% PS-HAS : culture medium with 10%,
5%, 25%, 1% PS-HAS  respectively

w1 p<0.001, compared to control by ANOVA test

T+ 0 p<0001, ¥ : p<0.0l compared to 10% PS-HAS
by ANOVA test

2. LPSE0] M2 TNF-a2| ST His}
1) Serum TNF-a
AARS FEsH, 1A &9} A1 &
o serum TNF-alphad] 35 T3}
LPS EZ=% 12417t Zo]  serum
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ekt (Fig. 2).
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Fig. 2. Effect of LPS on serum TNF-alpha level
in SD rats.

The male SD rats were injected intra—peritoneally with

LPS(lipopolysaccharide; 2 mg/kg). Blood samples were taken

from rat heart 1 hr and 3 hr after the LPS injection, and

serum TNF-alpha level was analysed by ELISA. Data were

expressed as mean * SD (n=3).

No treatment : normal SD rat.

LPS 2 mg/kg: SD rat with LPS (2mg/kg) challenge

# 1 p<0.05, compared to no-treatment group by t-test

2) Renal TNF-a

AZAE FEsta, 1A 9 3AF &
o] Z+zt AAS AZs}A renal TNF-alpha
o ¥=F THSIAT LPS EAFA 1A
%o renal TNF-alpha®] &= LPSE ¥
ofstA] ¥& ol Hlst ApolE Ho|A]
gk}t LPS —rC‘% 3A17t & renal TNF-alpha
PSE FostA] &2 o Hlst
o 9 0}71] <7}t A th(Fig. 3).

—o—No teciment ——LF'S marke |

o] =t
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renal TNF-alpha
concentration (pg/ml)

Fig. 3. Effect of LPS on renal TNF-alpha level in
SD rats.

The male SD rats were injected intra—peritoneally with LPS

(2 mg/kg). Rat kidney was removed and renal TNF-alpha

level was analysed by ELISA. Data were expressed as mean

+ SD (n=3).

No treatment : normal SD rat

LPS 2 mg/kg: SD rat with LPS (2mg/kg) challenge
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x 1 p<0.001, compared to no-treatment group by t-test
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7ttt
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Normal NP, Saline PS-HA

2
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3
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Fig. 4. Effect of PS on urinary volume in

LPS-stimulated rats.
The male SD rats were treated as described in the materials
and methods and injected intra-peritoneally with LPS (2 mg/
kg). The rats were kept in metabolic cages and the urine
was collected for 12 hours and the amount was measured.
Data were expressed as mean + SD (n=3).
Normal : normal SD rat
LPS : LPS (2 mg/kg) challenge
NP.: LPS (2 mg/kg) challenge and needle prick at KI10
Saline : LPS (2 mg/kg) challenge and saline(200 x() injcetion
at KI10
PS-HA : LPS (2 mg/kg) challenge and PS-HA(10%, 200 ()
at KI10
% 1 p<0.05 compared to normal group by t-test
t+ : p<0.01 compared to LPS group by ANOVA test
$% : p<001 compared to N.P. group by ANOVA test
# 1 p<0.01 compared to saline group by ANOVA test

AL, IARE o s A

Fstd WBCE 49} WBC & neutrophil®]
H&S S48t
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Table 1. Blood cell counts in LPS-stimulated rats.

Normal | LPS | N.P. | Saline | PS-HA
WBC 307 | 11624 | 2934 | 625 1.97
(x10° Cell/me) | +240 | 063 | +243 | +333 | £1.02
Neutrophil 846 M2 | 896 | 926 894
(%) 279 | 239 | #4838 | +1.14 | 503

The male SD rats were treated as described in the materials
and methods and injected intra-peritoneally with LPS (2 mg/
kg). Blood samples were taken from rat hearts and the blood
cells were counted. Data were expressed as mean * SD
(n=H).

Normal : normal SD rat

LPS : LPS (2 mg/ke) challenge

NP: LPS (2 mgkg) challenge and administration with
needle prick at KI10

Saline : LPS (2 mg/kg) challenge and saline(200 x{) injcetion
at KI10

PS-HA : LPS (2 mg/kg) challenge and PS-HA(10%, 200 1f)
at KI10

(1) WBC

N9 wEsm, N FA 83
WBC & ZAsddh. LpSxe €%
WBCE Aol wated folshA 27hel

Aot NP+, salinew 2 2 AFeFE ol A
© LPSTel Hlstd &% WBCZF f9lsH
a8t tH(Fig. 5).

(2) Neutrophil

1, 17 Fo Fle

l

ol
oL

#3ted WBC % neutrophil Bl&S =4

Gt} LPS+# salinei 9 neutrophil Hl-&<

Aol vlsted fFYstA Srkstdth A4

Ak ol A= LPSwol HIs}e] neutrophil
[e)

Hl&o] ofzb Zastlon Fo4de it

O

WBC count (X 109 cell/ul)

12
10
8
6
4 1t
2
; =

Normal Saline PS-HA

Fig. 5. Effect of HJ on WBC count in blood of

LPS-stimulated rats.
The male SD rats were treated as described in the materials
and methods and injected intra-peritoneally with LPS (2 mg/
kg). Blood samples were taken from rat hearts and WBC
count was analysed. Data were expressed as mean = SD
(n=5).
Normal : normal SD rat
LPS : LPS (2 mg/ke) challenge
NP: LPS (2 mgke challenge and administration with
needle prick at KI10
Saline : LPS (2 mg/kg) challenge and saline(200 x{) injcetion
at KI10
PS-HA : LPS (2 mg/kg) challenge and PS-HA(10%, 200 x{)
at KI10
#x 1 p<0.001, compared to normal group by t-test
tFF 0 p<0001, TF @ p<0.01 compared to LPS group by
ANOVA test
# . p<0.05 compared to Saline group by ANOVA test

A

Normal Saline FS-HA

Fig. 6. Effect of HJ on neutrophil count in blood
of LPS-stimulated rats.

The male SD rats were treated as described in the materials
and methods and injected intra-peritoneally with LPS (2 mg/
kg). Blood samples were taken from rat hearts and the
percentage of neutrophil out of WBC count was analysed.
Data were expressed as mean * SD (n=5).

Normal : normal SD rat

LPS : LPS (2 mg/kg) challenge

NP: LPS (2 mg/kg) challenge and administration with
needle prick at KI10

Saline : LPS (2 mg/kg) challenge and saline(200 x{) injcetion
at KI10

PS-HA : LPS (2 mg’kg) challenge and PS-HA(10%, 200 1f)
at KI10

# 1 p<0.01, compared to normal group by ANOVA test
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3) Blood chemistry
AP fE8, 1417 Fo g A
Hsted ¥HES #YU$ ¥, ¥H BUN,
creatinine, TNF-alpha Z2]31 CINC-19
TEE s
Table 2. Blood chemistry analysis in
LPS-stimulated rats.
LPS N.P. Saline | PS-HA
2552 | 4016 | 1874 1826 | 2148
BUNg/d)| "0y | gg | x93 | 38 | 33
Creatinine | 0412 | 140 1.088 1593 | 0.808
(mg/db) +0.1 +0.2 +0.3 +0.2 +04
TNF-alpha | 25029 | 222.143 | 225857 | 127.314 | 117
(pg/md) | 141 | +31 +33 +485 | +291
CINC-1 | 255429 | 612714 | 378357 | 411 | 311.143
(pg/m) | £190 | #213 | 1044 | #2124 | 435

The male SD rats were treated as described in the materials
and methods and injected intra-peritoneally with LPS (2 mg/
kg). Blood samples were taken from rat hearts and serum
was isolated. The levels of IgG, BUN, creatinine, TNF-alpha
and CINC-1 in serum were analysed. Data were expressed as
mean + SD (n=H).

Normal : normal SD rat

LPS : LPS (2 mg/kg) challenge

NP. LPS (2 mg/ke) challenge and administration with
needle prick at KI10

Saline : LPS (2 mg/kg) challenge and saline(200 xf) injcetion
at KI10

PS-HA : LPS (2 mg/kg) challenge and PS-HA(10%, 200 )
at KI10

BUN (Blood urea nitrogen)

T3kl 1A)7F Fo] 83 BUN
A3tk LPSTAE AAFTo|
&7 FYE A F7s
salinew % 2bAARFR] T A
Sitol Hlste] &3 BUN H%71 #9
a3t A ok(Fig. 7).

(2) Creatine

AZAE %Eé}ﬂ IAZE Sof wWixe] &
ahsich LPSiel A

creatine®] 93}

:{o

= &
-

creatine
R |

]
rr
0ol

Al S7FslA T NP 2k 7ol A=
LPS+ol Hlste] 83 creatine ¥=7F 74

ot olye

a ll s

LPS

A

I (Fig. 8).

T Tt

BUN in serum (mg/dl)

Normal Saline PS-HA

Fig. 7. Effects of PS on serum BUN level in
LPS-stimulated rats.

The male SD rats were treated as described in the materials
and methods and injected intra-peritoneally with LPS (2 mg/
kg). Blood samples were taken from rat hearts and serum
BUN level was analysed. Data were expressed as mean *
SD (n=h).

Normal : normal SD rat

LPS : LPS (2 mg/kg) challenge

NP: LPS (2 mg/kg) challenge and administration with
needle prick at KI10

Saline : LPS (2 mg/kg) challenge and saline(200 x() injcetion
at KI10

PS-HA : LPS (2 mg/ke) challenge and PS-HA(10%, 200 xl)
at KI10

% 1 p<0.05 compared to normal group by t-test

T+ + : p<0.00l compared to LPS group by ANOVA test

©

Creatining in Serum ¢mg/dD

\\\\\\

Fig. 8. Effects of PS on serum creatine level in
LPS-stimulated rats.

The male SD rats were treated as described in the materials
and methods and injected intra-peritoneally with LPS (2 mg/
kg). Blood samples were taken from rat hearts and serum
creatine level was analysed. Data were expressed as mean *
SD (n=h).

Normal : normal SD rat

LPS : LPS (2 mg/kg) challenge

NP: LPS (2 mg/kg) challenge and administration with
needle prick at KI10

Saline : LPS (2 mg/kg) challenge and saline(200 x() injcetion
at KI10

PS-HA : LPS (2 mg’kg) challenge and PS-HA(10%, 200 1f)
at KI10

% 1 p<0.05 compared to normal group by t-test
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(3) TNF-a

AZASE fr=Esta 1A Fo E8F
TNF-a &5 ERlstdt. LPSTeA=
Aol vlsted 4 TNF-a7} @A3HA
Z7Fstith. Salines* 2H A} 2R o A
= LPST 9 NPl HIste 8% TNF-a
FE7} YAl FHAst A th(Fig. 9).

TMF-alpha in semum (pg/mb)

Narmal LPS NP, Saline PS-HA

Fig. 9. Effects of PS on serum TNF-alpha level

in LPS-stimulated rats.
The male SD rats were treated as described in the materials
and methods and injected intra—peritoneally with LPS (2 mg/
kg). Blood samples were taken from rat hearts and serum
TNF-alpha level was analysed. Data were expressed as mean
+ SD (n=H).
Normal : normal SD rat
LPS : LPS (2 mg/kg) challenge
NP.: LPS (2 mg/ke) challenge and administration with
needle prick at KI10
Saline : LPS (2 mg/kg) challenge and saline(200 () injcetion
at KI10
PS-HA : LPS (2 mg/kg) challenge and PS-HA(10%, 200 /)
at KI10
sk 1 p<0.001, compared to normal group by t-test
T+ : p<0.01 compared to LPS group by ANOVA test
¥ % : p<0.01 compared to N.P. group by ANOVA test

4) CINC-1
chemoattractant-1)

(Cytokine-induced  neutrophil

q4& AZE Fo
CINC-1 stolalHth LPSTol A=
Aol miste]l @4 CINC-1°] 23k
Z743t9th. Salinew ol A€ LPST#o Hl3}
of CINC-1¢] &gt ovt #9942 gl

ok NP B apdAtep el = LSl
Hstel &% CINC-1 557} Fo8A 24

NFDE HE 8%

=
o 1=

ol
i

A tHFig. 10).
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Fig. 10. Effects of PS on serum CINC-1 level in
LPS-stimulated rats.

The male SD rats were treated as described in the materials

and methods and injected intra—peritoneally with LPS (2 mg/

kg). Blood samples were taken from rat hearts and serum

CINC-1 level was analysed. Data were expressed as mean *

SD (n=5).

Normal : normal SD rat

LPS : LPS (2 mg/kg) challenge

NP: LPS (2 mg/kg) challenge and administration with

needle prick at KI10

Saline : LPS (2 mg/kg) challenge and saline(200 x() injcetion

at KI10

PS-HA : LPS (2 mg/kg) challenge and PS-HA(10%, 200 ()

at KI10

# 1 p<0.001 compared to normal group by t-test

: p<0.05 compared to LPS group by ANOVA test

4 24 24

+

AZAS FEII 1247 FF AW
A At =F creatinine?} total protein®]

F= AT

Table 3. Unine analysis in LPS-stimulated rats.

Normal | LPS N.P. Saline | PS-HA
Creatine 55.51 6724 | 44183 | 67503 | 6001
(mg/d0) +10.82 | +587 | #1637 | £1343 | #1385
Total protein| 46.7 87467 | 32533 | 47533 | 32.867
(ng/d0) 472 | 2096 | +1344 | £14.74 | £20.15

The male SD rats were treated as described in the materials
and methods and injected intra-peritoneally with LPS (2 mg/
kg). The rats were kept in the metabolic cages and the urine
was collected for 12 hours. And the levels of urinary
creatinine and total protein were analysed. Data were
expressed as mean * SD (n=b).

Normal : normal SD rat

LPS : LPS (2 mg/ke) challenge

NP: LPS (2 mgke challenge and administration with
needle prick at KI10

Saline : LPS (2 mg’kg) challenge and saline(200 1) injcetion
at KI10

PS-HA : LPS (2 mg/kg) challenge and PS-HA(10%, 200 x{)
at KI10
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Fig. 11. Effects of HJ on urinary creatinine level

in LPS-stimulated rats.
The male SD rats were treated as described in the materials
and methods and injected intra-peritoneally with LPS (2 mg/
kg). The rats were kept in the metabolic cages and the urine
was collected for 12 hours. And the urinary creatinine level
was analysed. Data were expressed as mean * SD (n=b).
Normal : normal SD rat
LPS : LPS (2 mg/kg) challenge
NP.: LPS (2 mg/kg) challenge and administration with needle
prick at KI10
Saline : LPS (2 mg/kg) challenge and saline(200 x£) injcetion
at KI10
PS-HA : LPS (2 mg/ke) challenge and PS-HA(10%, 200 10)
at KI10

(2) Total protein

12417F &t &WE AfFHs =7 total
protein &< S3tAth LPSTAA = B4
ol Hl&te] =3F total protein®] ZF7}3S
o fFoAdLe gt NP 2k
79 %% total protein& LPSol H]&}e
v«]o}?ﬂ Zast A th(Fig. 12).
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Fig. 12. Effects of HJ on total protein level in

urine of LPS-stimulated rats.
The male SD rats were treated as described in the materials
and methods and injected intra-peritoneally with LPS (2 mg/
kg). The rats were kept in the metabolic cages and the urine
was collected for 12 hours. And, total protein level in urine
was analysed. Data were expressed as mean = SD (n=h).
Normal : normal SD rat
LPS : LPS (2 mg/ke) challenge
NP.: LPS (2 mg/ke) challenge and administration with needle
prick at KI10
Saline : LPS (2 mg/kg) challenge and saline(200 x0) injcetion
at KI10
PS-HA : LPS (2 mg/kg) challenge and PS-HA(10%, 200 1f)
at KI10
+ 1 p<0.05 compared to LPS group by ANOVA test

5 AF W A5

AFDE fE3I AT Fo AL A
o] AFzAE £33 F TNF-alphast
MPO®] F=& 4334t
Table 4. |Inflamtory activity in kidney of
LPS-stimulated rats.
Normal | LPS N.P. Saline | PS-HA
TNF-alpha | 977533 | 141567 | 13886 | 116273 | 12546
(mg/d0) | +2111.531 | £1989.263 | +2407.278 | +1921.047 | +1842.308
MPO 14275 | 96283 | 90422 | 87.717 | 61.922
(mg/d0) +6.094 | +4585 | £11.783 | 16422 | +4.199

The male SD rats were treated as described in the materials
and methods and injected intra-peritoneally with LPS (2 mg/
kg). Three hours after the LPS stimulation, rat kidney was
removed and the levels of renal TNF-alpha and MPO were
analysed by ELISA. Data were expressed as mean * SD
(n=H).

Normal : normal SD rat

LPS : LPS (2 mg/kg) challenge

NP LPS (2 mg/kg) challenge and administration with needle
prick at KI10

Saline : LPS (2 mg’kg) challenge and saline(200 1) injcetion
at KI10

PS-HA : LPS (2 mg/kg) challenge and PS-HA(10%, 200 x{)
at KI10
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(1) TNF-a
AAAL §Eala 347 To] AL =
<3t renal TNF-alpha®] =& =43}

Atk LPSTolM = Aol B8t renal
TNF-alpha?} frolstAl S7kst9. 2t
k29l renal TNF-alphas LPSo ¢
2 Aastd oy o442 gllth(Fig. 13).
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Fig. 13. Effects of HJ on renal TNF-alpha level
in LPS-stimulated rats.

The male SD rats were treated as described in the materials

and methods and injected intra-peritoneally with LPS (2 mg/

kg). Three hours after the LPS stimulation, rat kidney was

removed and renal TNF-alpha level was analysed by ELISA.

Data were expressed as mean + SD (n=5).

Normal : normal SD rat

LPS : LPS (2 mg/kg) challenge

NP.: LPS (2 mg/kg) challenge and administration with needle

prick at KI10

Saline : LPS (2 mg/kg) challenge and saline(200 x£) injcetion

at KI10

PS-HA : LPS (2 mg/kg) challenge and PS-HA(10%, 200 /)

at KI10

* 1 p<0.05 compared to normal group by t-test

(2) MPO (myeloperoxidase)

WAjoll LPSZ AIFHS FEstal 34
o A& A8t renal MPO LS
S35t LPSTollX e Bt Hlsto
renal MPO7} & A 3}A| %—7}3}9511:}. N.P+#
2 salinew o] A= LPSwo| HISe] renal
MPO7} ¢FzF ZHAstdov FoAe (1
o ZAAFRTS] renal MPOE LPSH,
NP ¥ salineT o Blst FojsiA i
3R tHFig. 14).

)
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Fig. 14. Effects of HJ on renal MPO level in
LPS-stimulated rats.

The male SD rats were treated as described in the materials
and methods and injected intra-peritoneally with LPS (2 mg/
kg). Three hours after the LPS stimulation, rat kidney was
removed and renal MPO level was analysed by ELISA. Data
were expressed as mean = SD (n=h).

Normal : normal SD rat

LPS : LPS (2 mg/kg) challenge

NP.: LPS (2 mg/kg) challenge and administration with needle
prick at KI10

Saline : LPS (2 mg/kg) challenge and saline(200 x0) injcetion
at KI10

PS-HA : LPS (2 mg/kg) challenge and PS-HA(10%, 200 1f)
at KI10

sk 1 p<0.001 compared to normal group by t-test

% : p<0.01 compared to LPS group by ANOVA test

$% : p<0.01 compared to N.P. group by ANOVA test

# : p<0.05 compared to saline group by ANOVA test

[e) o =]
A49E fr=sta

94 Z9E AstE Yetl Aok 2z
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Fig. 15. Histological analysis of renal tissue in w Al W FAE AR 4
LPS-stimulated rats. (H&E stain) 7= WA 2HS E43 AJA ALFALE
S T o) Sk 47A0ge ATl 7a
T o sl e S b, st e 5 S, W, @ 5E LD
compound, and 8 m sections were stained with hematoxilin oA} 7)%59 £A7A] APLH ol 8=
e e Zo| WA g}
NP (2 s chlenge and ol prick . K11 LPSE agggueelor Axse] 73
Saline : LPS (2 mg/kg) challenge and saline(200 yut/rat) QRO Z HANZE 2ZFd cytokined
injcetion at KI10
PS-HA : LPS (2 mg/ke) challenge and PS(10%, 200 ub/rat) EuA7IH 719 @3- proinflammatory
At K0 cytokine2 LPSe| ot AlA&4s wirlgh
Iv. 7 & o} 219 A9 LPSw 4AlFe] degdsty
ol & fusty IL-1, IL-6, TNF-a <
HEaHoz AFe 3 Ao orxae  cytokines EHIAZ]AL IL-8, MCP-1 59
9 958 A2 FEube] ¢xs) glen,  chemokines wHIIA WHAE SehrA4
St A AR A9 Ao R o] Fo] < et E LPSe HAAs Azl @
A AR 7ol Bore] 1009 7 = ¥ nitric oxide #HIE FHAI7IH H]
o gk AZLe ANAFY 2HS 245t A2 AlES} tubular epithelial cellel Fas
o #BPAFS FAL e 2Asw,  FET ITPIHOEA AAHem A
FYol qAMFES a9 Vg BHEY S 2ASH0T, A2 dYdA A%
g v WEgoEn ARBAS 41  FHSE AT ATANE, F4 Avd 2
= Avjolmg ddsglo] Wol] Pastey,  AANY, AFHAA 9 WEHED Bol
Zggdo 20~B%AEs AFe] TgdE  ARHEHIL UG
=t A A AN Plantaginis  Semen)= A7 0|3
NAe ApgA oA A dutat T A (%} #}:Planaraginaceae)°l] &3 thdA %
=N SErEd Far BYe Fohe] B9 Aol Be "AAcl ASF F4
AL udEly] 95t mAd stpzxs 2 MRS BOEskal, ke e, S T,
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B, N6, NmELel™, WAGRIK, BEamik, B LPSToazte] zteolrb FElekAl vEbsith
H, #kske Esol o] KM, Ptk (Fig 2, 3). W& & 23N 23 HAAl=
i, BRI, HOREE, kRl AREE LPS Fof 1AIRE 3o, AFXAY A=

0% Fomzte] okl o] Xa e LPS Fo] 3A7 Fo] Al ATt
g9al AH, So] glom, Y]] 23 Y AR AfAF $8S 245 Fgs
o 2t AW #F UoA & Lo A A&he, kol tAAESl @ a9} 7]E

B (KI0)S  edBsEsee] &K Ak |, Al o T)so] A
olot LIS, B8, IR @ Fasd B 1ome B AdAE
FEAE ATH 2 2§ oY HL LPS RoF 12470 E<t 9Ae 202 3
ol £oz Felnw Wo] B xoz

[e)
o
2RE Yot A2 A Ik =QEAS 2HoR WEAT Ao 4
9
J

w“- AWYS S5 LPsdl o3l
S5 B AGIoh rAEAE, EEEEA B A AN o5 A - o
MRRSE, FRE R AR, RS OC, BREAIKS] & FostAl Skt gAeE  FEHUG
ol Aol BuZE, ARAH, ik, MEH S (Fig.4)
9] o] B W= A st s, s
T, S9T, 22T, 9T SR FAHA
oo AL % AAA ool Agq Tl WAHE WU A IS WA
of WAL G dopuna Adx opy PP FR MR TR SHeFAel o
Ql]]% /\]Ei ;(6]}\0]. EH}\-]*O’] Z_]_-A]—L-oﬂ EHB_]' Aﬂ ‘H 601—%34 O]%Oﬂ o]%g}oq Z}'Z}’Q] 7]%%
wemd Az ox gomod Hag  LPS _%H 7te 9% WBCE &3 A
AL AT F, olmBy, ¥7 g gy AAHHCN SAsh sl gaddn. ols
B 2WMBEA A 9284 2H5HA =3 Aol A Bl dFH
BAe Agstdnt 5 dAsIASS Yvste o= A5
A4 WA AIE] PS-HASE 19 H(Fig 5~7).

01

25%, 5%, 10%=2 A2 F AXYEES = ;
g8 A3} PS-HASS Bwsl wgps S8 HEHE Jlo® 84s e 243
AL viability7} &34 2719 AL & ’ &
oletgona  10%PS-HASE ANugag =N BEHA FRE AA AATFAAA
(Fig 1). of e E‘r% *ﬂl—ﬁgﬂ Al ?Q_Pr% A&

LPS Felo] we& TNFad 5E wge, =Y sl
S|4 LIPS Eof 147 Fo), Ag z  orore *}?Zﬂoﬂﬂr o] 7“‘5‘}‘:5 ‘6—;‘% 3
Ao = LPS B 3A7F o] AATH =7t dsslrg, 8% BUNS 217159 A
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dolth. HZ FY AFHEe Bl
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