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[Abstract]

The Effect of Pyrrosiae Herba Herbal—acupuncture at Kl on
Lipopolysaccharide Induced Nephritis in Rats

Seung Hoon Jang, Jea Hong Kim and Yun Kyoung Yim*

Department of Meridian & Acupoint, College of Korean Medicine, Daejeon University

Objectives : The purpose of this study is to investigate the effects of Pyrrosiae Herba herbal—

acupuncture(PH-HA) at Klo(Umgok) on nephritis induced by lipopolysaccharide(LPS) in rats,

Methods : Rats were assigned to four groups: normal, LPS, saline and PH-HA, Rats in the

saline and PH-HA groups were treated with saline injection and PH-HA respectively at Klyo,
three times over the period of one week, All animals, except those in the normal group, were
injected intra—peritoneally with LPS to induce nephritis, WBC, in blood, tumor necrosis factor
alpha(TNF—u), cytokine—induced neutrophil chemoattractant 1(CINC—1), blood urea nitrogen(BUN),
creatinine in serum, urinal volume, total protein creatinine in urine, and renal myeloperoxidase
(MPO) were analyzed.,

Results : 1, PH-HA group showed significantly reduced levels of serum BUN, serum creatinine,
TNF—a, and CINC—1 compared to the LPS group. Furthermore, a significant increase in
urine output and more significant decreases in total protein in urine and MPO in renal
tissue were observed in the PH-HA group when compared to the LPS group.

Key words : 2. The PH-HA group showed significantly reduced levels of serum creatinine and renal MPO,
Pyrrosiae Herba; and a more significant increase in urine output compared to the saline group.
Herbal—-acupuncture; Conclusions : According to these results, it is postulated that PH-HA at Kl has anti—
Klio; inflammatory and renal—protective effects on LPS—induced nephritis in rats, and both acupoint
LPS; Klio and the herb Pyrrosiae Herba made contributions to these effects, Further studies on the
Nephritis interaction between acupoint Klio and the herb Pyrrosiae Herba may be needed.
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Table 1, Reagents

Reagent Manufacturer  Country

Phosphate butfer saline(PBS)

Hanks' balanced salt solution(HBBS)
Lipopolysaccharide(LPS) Sigma
gum-sucrose

absolute ethanol

Antibiotics

. Hyclon
Fetal bovine serum(FBS) yelone

Becton, Dickinson g

Bicinchoninic Acid(BCA) kit and Company(BD)

Tumor necrosis factor alpha(TNF—)
Enzyme—linked immunosorbent

assay(ELISA) kit Oxord
- . Bio Assay Systems
Creatinine assay kit
. . ALPCO
Cytokine—induced neutrophil Cellscience
chemoattractant 1(CINC-1) ELISA Kit
Myeloperoxidase(MPO) ELISA Kit
Ethyl ether
Table 2. Instruments
Instruments Manufacturer  Country
Rotary evaporator Eyela Japan
ELISA reader TARAN Canada
Sonicate Fisher USA
Metabolic cage B&P
Cytological centrifuge ) Korea
Hanil

Micro centrifuge

80 % ethyl alcohol 30 mlZ 7}5te] ZA] whE & Wkx|35}
of, ARz AHHA T F AsiGict. o] 70 %
ethyl alcohol 30 mlE 7}5}al wHKet & HIX|3}¢ich7| o
A et 224g 03] WS, gl 59 al
alcohol A2 rotary evaporator2 2 A AL, &
S590] 20 m7} HA ST}, A9 55 gollA ¥ o
A YEEARS ) ARLLE 1311 gololekns
2.38 %). IN NaOHE ©]83}0] 558 pH 6 80] HEE
ZAskaL, 4TA 12417 AT £, AAES AAI
93} syringe filtering& AlA| ]',VF]' ojatE FEof
PRSE A7kelod 2.5 %2 S|ste] SFReLOE ASaT
(Fig. 1).
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Pyrrosiae Herba (55

9)

Filtrated

Residue discarded

— Extracted with DW 500 ml for 3 hr

and evaporated three times

Extracts(DW)

Residue discarded

— Suspended in D.W,

Filtrate

Precipitated

— Precipitated in 90 % EtOH and
standing at cooling temperature
— Filtration

Filtrate

Precipitated

— Vacuum concentration and cooling it off to room
temperature
— Precipitated in 80 % EtOH and
standing at cooling temperature
— Filtration

Filtrate

Precipitated

— Vacuum concentration and cooling it off to room
temperature
— Precipitated in 70 % EtOH and
standing at cooling temperature (repeated twice)
— Filtration

Filtrate

— Evaporated 1.25 ml and add PBS 4875 ml

Pyrrosiae Herba her

bal—acupuncture solution

(PH-HAS)

Fig. 1. Manufacturing procedure of Pyrrosiae Herba herbal acupuncture solution
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Fig. 2. Experimental procedure
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oL} fAE e ggithFie, )

(2) Serum BUN

LPSof| A= AAFo] vlste] % BUN 5=7} 25}
A F71skAct, Salined ¥ A9JoFdFoAE LPSE
H[glo] 4 BUN %7t 1251 A4stgirhFig, 4).

(3) Serum creatinine

LPS7¥} saline?-2 AAYEo| H|5k creatinine H&
7k ROl 1T, AsierZoldE LrsE 9
salinewto] B|5}o] @A creatinine =7} §o5HA 4
SHAtHFig, 5).

(4) Serum TNF-a
LPSZ, salineT, A9JeFAZo|A HAFZo] v|3ke] &

* %k
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—
—
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Fig. 3. Effect of PH-HA on WBC count in blood

of LPS—stimulated rats

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

Normal : normal SD rat,

LPS : LPS(2 mg/kg) challenge.

Saline : LPS(2 mg/kg) challenge and saline(200 ul/rat)
injection at Klio,

PH—HA : LPS(2 mg/kg) challenge and PH-HA(2.5 %, 200 pl/rat)
at Kl

#* . 70,01 compared to normal group by Kruskal-Wallis test.

GO

* %k

th [

BUMNin serum (mg/di)

Marmal LPS Saline PH-HA

Fig. 4. Effects of PH-HA on serum BUN level

in LPS—stimulated rats

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

Normal : normal SD rat,

LPS : LPS(2 mg/kg) challenge,

Saline : LPS(2 mg/kg) challenge and saline(200 ul/rat) injection
at Klyp,

PH—HA : LPS(2 mg/kg) challenge and PH—-HA(2.5 %, 200 ul/rat)
at K|1o,

*k p<0,01 compared to normal group by Kruskal-Wallis test,

11 ¢ p0.001 1t : p0.01 compared to LPS group by
Kruskal-Wallis test.

 INF-a7h §9l51) Z7HHict, Salinez 9 Aslor
o= LPsto] Hlsto] @A TNF-a 7} FoJ51A
s1%ithFig, 6).

(5) Serum CINC-1

LPSZolA 4ol wlajel A CINC-1o] 9f3}
A F7¥etSie A oRlZol = LPsel Hste] 3
CINC-10] f-oJs}A| ZHas3ith(Fig, 7).
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Fig. 5. Effects of PH-HA on serum creatinine

level in LPS—stimulated rats

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

Normal : normal SD rat,

LPS : LPS(2 mg/kg) challenge.,

Saline : LPS(2 mg/kg) challenge and saline(200 ul/rat)
injection at Kly,

PH-HA : LPS(2 mg/kg) challenge and PH-HA(2.5 %, 200 ul/rat)
at K|1o_

#kx 1 (0,001 compared to normal group ANOVA test,

1 p{0.001, compared to LPS group by Kruskal-Wallis test.

### @ £0.001 compared to saline group by Kruskal-Wallis test.

300

%k

250 [ H

200 *

Tt
* ok

150 I T

TNF-alpha in serum (pg/mi)

Narmal LPS Saline PH-HA

Fig. 6. Effects of PH-HA on serum TNF—alpha

level in LPS—stimulated rats

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

Normal : normal SD rat,

LPS : LPS(2 mg/kg) challenge.,

Saline : LPS(2 mg/kg) challenge and saline(200 ul/rat)
injcetion at Klio,

PH-HA : LPS(2 mg/kg) challenge and PH-HA(2,5 %, 200 ul/rat)
at K|1o_

#kx 1 (0,001 #* @ 0,01 * : 0,05 compared to normal
group by Kruskal—Wallis test,

Tt © €0.01 compared to LPS group by Kruskal—wallis test,

M

2. &AH F4

HI

Rato] LPS2 A1 @& Festal 1247 5¢F 2L A
Fste] &AW 2t 8% creatinine} total protein®] &
S5t
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800

* &

NC=1 concentration (pgfml}

200

Fig. 7. Effects of PH-HA on serum CINC—
level in LPS—stimulated rats
Data were expressed as mean t SD(n=5).
Normal : normal SD rat,
LPS : LPS(2 mg/kg) challenge,
Saline : LPS(2 mg/ke) challenge and saline(200 nl/rat)
injcetion at Klio,
PH-HA : LPS(2 mg/kg) challenge and PH-HA(2.5 %, 200 ul/rat)
at K|1o,

Kk p(0,01 compared to normal group by Kruskal-Wallis
test,
T 1 p{0.01 compared to LPS group by Kruskal—wallis test.

D) ol &4

LPST¥} salinetoll A /o]l vlste] Hjko]
oA Aastint. A9febdwol M= LPSE | salined
of Wit HjxFo] FoJ31A S7I5HHtHFig. 8).

* ok

Urine {ml/rat)

Narmal LPS Saline PH-HA

Fig. 8. Effect of PH-HA on urinary volume in

LPS—stimulated rats

Data were expressed as mean = SD(n=3).

Normal : normal SD rat,

LPS : LPS(2 mg/kg) challenge.

Saline : LPS(2 mg/kg) challenge and saline(200 ul/rat)
injection at Ko,

PH-HA : LPS(2 mg/kg) challenge and PH-HA(2.5 %, 200 ul/rat)
at Klio.

#* 1 0,01 * : 0,05 compared to normal group by
Kruskal—-Wallis test

T p0.01 compared to LPS group by Kruskal-Wallis test,

## . p€0.01 compared to saline group by Kruskal-Wallis test,



(2) Creatinine in urine

LPS#9] 2% creatinine T+ ANt v]3le] (-9
M| Z7ketact. A9l A E LeSwe] Hlgte] 835
creatinine F=7} Z44s}g o) 8-0]4-2 Qi ch(Fig. 9).

(3) Total protein in urine

LPSTOA = A dtol Hlste 8% total protein©]
ist) Z7HSIEE, Saline 0 HSIeFATAME LPSE
of Hlste] 8% total protein o] FJ5tA sttt
(Fig. 10).

n urine {mg

tn

vatining

PH-HA

Fig. 9. Effects of PH-HA on urinary creatinine

level in LPS—stimulated rats

Data were expressed as mean  SD(n=3).

Normal : normal SD rat,

LPS : LPS(2 mg/kg) challenge.

Saline : LPS(2 mg/kg) challenge and saline(200 l/rat)
injection at Klio,

PH-HA : LPS(2 mg/kg) challenge and PH-HA(2.5 %, 200 1l
/rat) at Kly,

* 1 X0.05 compared to normal group by Kruskal-Wallis test.

1800 .
_ t
£ 1500 +
=
2 1200
E 900
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8
2 300
E
= |

Normal LPS Saline PA-HA

Fig. 10. Effects of PH-HA on total protein

level in urine of LPS—stimulated rats

Data were expressed as mean £ SD(n=3).

Normal : normal SD rat,

LPS : LPS(2 mg/kg) challenge.

Saline : LPS(2 mg/kg) challenge and saline(200 1l/rat)
injection at Klio,

PH-HA : LPS(2 mg/kg) challenge and PH-HA(2.5 %, 200 ul/rat)
at th

#* 1 (0,01 compared to normal group by Kruskal-Wallis test,

T : {0.05 compared to LPS group by Kruskal-Wallis test.

3. ME L} BEEY
Rato]] LPSZ A HS feskal 3A7E ol A< 2]
5 =

Z10] AAZAL BT T MPO) SES S5t

Renal MPO= LPS+, salinewt, Al$jefdFollA AA
29] vl3to] renal MPO7} S-251 Z7Fstiey. 41210
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Fig. 11. Effects of PH-HA on renal MPO level in

LPS—stimulated rats

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

Normal : normal SD rat,

LPS : LPS(2 mg/kg) challenge,

Saline LPS(2 mg/kg) challenge and saline(200 ul/rat)
injection at Klio,

PH-HA : LPS(2 mg/kg) challenge and PH-HA(2.5 %, 200 nl/rat)
at Klio.
* 1 X0,001 compared to normal group by Kruskal-Wallis
test,

T p0.01 compared to LPS group by Kruskal-Wallis test,

# . 0€0.05 compared to saline group by Kruskal-Wallis test,
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et al' 9] =Fo| glou} A 9jepy o 2 Ao AE 1}
ERH A= obd Bd vzt ¢lgict

A9 1A IHPolypodiacceae) ol &dk= A5 THY
QA BE2A Sele 29 ol 7 Ll gt
o o 2RE - 7Aet FsEk 1EEEa 2H8o] QlolA
He7]A 2 B2 7, 28 59 W3 F T
pEEo 2 AMEo] g oAl o) wad G4 9 gt
4 A9, AAge] A gk o] &E ST, 34 ARHA
Alg 39819 A &of| BI7t QAL AAIE 208 5 17
oA ZI7}F AUk SR,

olgfgt H9je] F5S AHE A= 3 H9eko]
AR B2l P ot 1At AL AS N8R

U9 27 ARl MSIOFIS AST F LPSE A

9 g
RS guela, B R AR, LHEE, A% o
2949 24 58 NS,

A3 A7 BHIYE 2AZ, B4 AN LS B9 14
7 o, AR AARS LPS o] 3412 Fofl Al3s}e
T, £HE LPS Bo] 3 12417 59t st

WEF= FoA fstL a5, TAH, S99,
P, T o2 FAE gl s dHY
ol AfolE #AL7E B JEOR fetal B8t
o3 L ol== ol 49 TIs& At &
S-S fIeit?, 2 AgolA F WBCE 23 A9
eFTolA Lo Blg] W ol FoAdS ¢l
THFig. 3).

BUNZ B3] EAshe 84 i A48 Fdske AL




220 Al&st MQoFRI0| Lipopolysaccharide2 SEE &lF 0| A 0|X|= Ie

2 ARAS BA7} 42 AAahAL Aol % a4
£ AY BRI ARFA A ofThE]o] s ERRE 1 PR
€ Al 9 fFRoA $EH22 AF Hol RE
Tt Ao BA W & gl w2t A e
ol A 4327} 50 %olst2 HolAH EF 2471 7]
= HY oo R FUtete] EF creatinine?] F7H} H
o] Z7RIHY. BUN A% ifE ARG E= 9
ofl wAo] glof wjdo] & gt = Hpo|th?) EH A
A salined 9 A $|oFFo| A= LPST| Hlste] 84
BUN F=7} Fo81A Aasigl o 2(Fig, 4), A9
72 Qujdo| LPSiolut salinewd}t H WS o A&
< HoEt

Creatine> o}27]|d, Z24l, #E| 29| ofn|iit
PAEA FFFEA FhE =Y oUA] 27 B2
= AEZ, H AlZY odA] diabe] Fast J8S gtk
Creatinine 2 Zho|u}t AR oA A= o] FE T3l
ofUA] 847} 2 o} 508 HdE o] Qi A3t
sto] FobelQlabo & ZAstrL ovA] a7t 2o
adenosine disphosphate(ADP)E RE ABEH Q] 7]EZ
9l o 4X Y FEQl adenosine triphosphate(ATP)Z
A, 25 oHA] diatell A Y o] B4z Qs
5Py S AT BIARE AMEIL glon,
Tk AejolA I vlEo] G435 $7Ishs AR Hel
ot 28 FFHor @7 £ AdotEder o
AtEjo] o2 widE T I obed Ao w5
= ot NEE AS 2o|n] EF Aol 1 A
4ol & Aot HFoR 2R 9| 44 anvt Y
obzl Aol A ol Agst7] et Hhgo2 Zhat Al
A FAE] Bt 7N A B, B A
HollHe o AITto] LpsTo] Hlsl % creatine
=t FYEHA RA fA= K Fig, 5). 9% B &
e Uetlie Zdotd A7 BA fAEATE A
2, A9l A Ee AAste e dke AoE A
ZelE 4= Qitk.

TNF-a = 1334 He2oret o ZE4 vAgE
et 344 G5EESol Y3l SRR Fxtof SsiA A
AbE]m, WA 29} tfAN S AF o] W] 31
I HF2 F=3k= chemokined #H|ES3sIH, 9 o
79k T AnT, 537, FRYTAE, HRHROHE
Y AlEZoA IL-8 44} HES FEgT}, TNF-ea 2
S5 chemokine?l IL-8& GZA| 252 Sl 15
L g=HZ 09I51= 318R8-01Q1RK chemotatic factor,
chemokines) 9] Z-2-& 3}=1|, CINC-12 IL-8 family2]

Aol

H
-

1
T

2 AYPolA TNF- @ 9] BF = LPST| H|s) &5
ARRlA frostAl AAEALH salinedolAE
Lpsto] vl f-28HA WA G4 = Stk Fig. 4). CINC-1
9 EF TEe o3 AT E folshA skl
thFig. 7).

Z, & H¥olA Lpsof 98 3713 EF creatine,
TNF-«, CINC-10] 53 Aofatolre dadt 22
3 A9IoFo] LpsZ = A WelRdolA EF
S AR AR 7)5E Bosher dx3t Aoz 2
=k E3F TNF-a & 79 salinewo A= LPSZ
Hjal] fofoHA skt o= 3ol gt saline FY
o] 4% Aol FFE & 5 Arke AS it

ol B RS HHEYE W, LPSTI} salinewo]
A /ol viste] vikego] F-oJ5kA Fadt Hhd, 4
FJordoll A e LS Y salinewtol| Hsto] vikigo] &
oJ5HA F718tglthFig, §). ole A F8 T F
Shtel Fieof tfsf A9jeklo] a0l UFE HolFe
ti=olct,

AL Aafdat R st SHPNFE {5}
T8k 2siH, ghmyor tiAMEQ] ae} 7]E =
AEAL 20T wiEsit, AN AEe &

=

AFAVL stlEA Fabio] 27130 o] e
2 oA Bep), B AL A0 28L sl
98 2 creatinine @ total proteing A3}t & £
creatinine} total protein =5 LPS Foj oJ&) )8}l
=5 ASRITlAE F7HIA S A UERigich

2 # creatinineZ A & £EF2 ofYA|T 2
A {lololl A LSl salinewtol| H|SY] F=7} 7
A31F(Fig, 9), total protein 2 A9Jekalat
salinewt Bl LSl BI3 94 QA =217 ¥k
thFig. 10). £, total proteine G514 ¥enz &
3 Mgjoro] Agojaz ol wawa} ot 24
T Y3, 3 saline Y ARE o= J= g3} QS
4 ok #gEd,

MPO= Z377F BAIgh Alatoll tiste] free radicalS
IS BFHEOT AR W Wolr| el BefsH
o AEAE SaAl7)aL Alzere] A dat s WA
AP RS Bo) 2HE 24N 4 dlon] T2 AR
A AE oM INEE Hol gF59 AREE AHH
o9 2 Ao AR A ) G384 23S 9
3 MPOY| F=5 SA% 21 53 A 9jokzle] s MPO
SEE LPST U salines? o] 3ol $ofsA 2statnt
(Fig, 11), AEA] A1l IRES Hol= MPO F%7}
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tlo

HIFRTAN T AL, Asieol AES 2
o :
olite] AT Ko, 5% SRR LPSE $=
2 9719 Aol thstel B4 TNF-a 9} OINC-1 5,
inflammatory cytokineS S-2J51A A5t o, ARk
W MPOZ RO AR, 7 i Ep
Z7MN7]13L, A BUN, 83 creatinine, &% U] total
protein’sE 272 Solsb oJAlsIeltt. Theb g2
e H9IFRS ARl Aol A w3ol Fab 9)
= 0% BzHEr
53], 5 ASAFRZolA salinedto] Hlst] B
creatinine, A% Y MPO7} $-2J5HA] A4S vjgfo]
91 2712 A0 Mol 43 okelH m5o| 24
S Ao 2A LY E3t salineol| A LPSTo| H]s}
o] €3 BUN, €% TNF-a, X & total protein®] 39
51A 7hadt A0 Hol 33 saline FYUE o= &
ofg w7} e Ao R Agd,

v.&8 E

+3(Kho) ol Ale?t A§loF3o] LPSE R
SEO

ox il

Yol vl P gokrr}, A9 %

o AejekxL Aj&dta, LPSE Eojste] ARES 9
g 3, Gk B4 @HRA, AHEA, A Y 945
A BA 55 4e3P5te] LPSTE Foddh LPST U AlgS:
F9 & LPSE T3t salinewt ¥} B wEA 3 A} oha}
T2 AEE it

1, S A9Jekd ol LPSZY] Hlste] 3 TNF-a,
¥4 CINC-1, % BUN, & creatinine, & &
total protein, renal MPO7} §-2J5}A Zastal, Hj
weegol oI5k Z7beact

2. 22 AoJokal o)A salinewo] HI5}] @4 creatinine,
renal MPO7} {-9J81A] ZH4xstal, vikeso] {-9J5HA
kst

oPge] A3, LKL, HYFHS LPSE HT A

o
o A9 eAet A 7l S5 ST Ao AR
s
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