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[ Abstract ]
The Effect of Hoelen Herbal—acupuncture at Kljp on Lipopolysac—
charide Induced Nephritis in Rats
Min Sik Kim, Byung Soo Kim and Yun Kyoung Yin*
Department of Meridian and Acupoint, College of Korean Medicine, Daejeon
University
Objectives : The purpose of this study is evaluating the effect of Hoelen Herbal—acupuncture
(HO-HA) at Kl1o( Umgok) on Lipopolysaccharide(LPS) induced nephritis in rats
Methods : The experimental rats were assigned to four groups; normal, LPS, saline, HO—HA
groups. LPS(2 mg/kg) was administered to the rats in LPS, saline and HO—HA groups to induce
acute inflammatory kidney damage. Saline injection and HO—HA were administered at Kl
three times a week.
Blood samples were taken from the rats for analysis of white blood cell(WBC), neutrophil, blood
urea nitrogen(BUN), creatinine TNF—a, CINC—1. Urine samples were taken from the rats for
analysis of urinal volume, creatinine and total protein. The kidney samples were taken from the
Key words : rats for analysis of renal myeloperoxIdase(MPO).
Herbal —acupuncture; Results : HO—HA suppressed the increases of WBC and neutrophils in blood, BUN, creatinine,
Nephritis; TNF—a and CINC-1 in serum, and MPO in kidney of LPS—stimulated rats. In addition, HO—HA
LPS; inhibited the decrease of urinary volume in LPS—stimulated rats.
Klyo; Conclusions : HO—HA has therapeutic effects on LPS—induced inflammatory kidney damage in
Hoelen rats. Further studies may be needed for clinical use of HO—HA.
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(1) AloF

oAt ARgE A2k phosphate buffer saline
(Sigma, USA), HBSS(Sigma, USA), lipopolysaccharide
(Sigma, USA), absolute EtOH(Sigma, USA), tumor
necrosis factor—a  enzyme—linked
assay kit(Oxford, USA),
Assay Systems, USA), cytokine—induced neutrophil
chemoattractant—1 ELISA kit(ALPCO, USA), Myelo—
peroxidase ELISA kit(Cellscience, USA)©]t}.

immunosorbent
creatinine assay kit(Bio

(2) 7171

B oA AMgE 7])7)= rotary evaporator(Eyela,
Japan), ELISA reader(TARAN, Canada), sonicate
(Fisher, USA), metabolic cage(B&P, Korea), cytological
centrifuge(Hanil,
Korea)©|t}.

Korea), micro centrifuge(Hanil,
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a2 W 55 o8 Hapslel Bukw wge] gy 080 S sk, 4 Telld 1270 AR £ A
flaskell W31 547 500 1l S 71519] 3A12E <k shaking == 11971 F1 syringe filtering ST o}
water bathoﬂ }\1 ‘Pr%?l’ .§_, %@'4 _% o:] 3’4"5‘]’%@ 0% IL}@'J '?’]_ lg-f;—@ioﬂ phosphate buffered Saline(PBS)% 7-97 ]'—5‘]’04
& AAIAE 33] oAAgk 9 rotary evaporatorel] 7HHE 2.5 %z 2Ajste] el o= ARSIt Scheme 1).

= 3193tk s5%0l 90 % ethyl alcohol 30 mlZ 7}31e],

el b F Ak, A0 ARE B % 2) 9 A EdTE 2

Faldet. o] TN rotary evaporator® 7eFsEE} 67 71 SD ratell LPS(2 mgkg) & 574l Foiso]
3 % 229 Th ofulsioit), o] olujolo] 80 % ethyl  BEA A B SEBT.

alcohol 30 mlE 7Fste] Z4A] ak & wkx|ste], XA Eo]

AREA § 5 oi3isIgiTt ofzkelol] 70 % ethyl alcohol 3) e B 2 A A

30 nlE 78} Wk 3 URSIT) T of skl % N o
49 23] WS ol F9) ethyl dcohol BEE fjjz(;fﬁgﬂf i;fj‘jiﬁ; iﬂ“ﬁfﬁi
rotary evaporator B AR, W wFAN 200l Dac oo o s, A0 1919

’ Hoelen(55 g) ‘

- Extracted with DW 500 ml for 3 hr
Filtrated and evaporated three times

| |

’ Residue discarded ‘ ’ Extracts(DW) ‘

’ - Suspended in DW

’ Residue discarded ‘ ’ Filtrate ‘

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

’ Precipitated ‘ ’ Filtrate ‘

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

’ Precipitated ‘ ’ Filtrate ‘

— Vacuum concentration and cooling it off to room temperature

— Precipitated in 70 % EtOH and standing at cooling temperature
(repeated twice)

— Filtration

Precipitated Filtrate

- Evaporated 1.25 ml and add PBS 48.75 ml

Hoelen herbal—acupuncture solution(HO—HAS)

Scheme 1. Manufacturing procedure of Hoelen herbal acupuncture solution

http://dx.doi.org/10.13045/acupunct.2014025 67



The Acupuncture Vol. 31 No. 2 June 2014

| |
| 1
5 6 (day)

}
|
1

[=J

l, LPS injection
|
|
1

1 2 3
l Saline injection or HO-HA atKI10

Scheme 2. Experimental procedure
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Scheme 3. Acquisition of experimental samples
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2 blood urea nitrogen(BUN)2| F55 ERIsISic g4
TNF—aq, cytokine—induced neutrophil chemoattractant—1
(CINC-1), creatinine®] ¥%3= ELISA kitS o]-83lo] &}
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37}

LPS #2] 3AI7F & ethyl etherE ©]-8314] ratE vl
3l ois ) Pkl HBSS(Ca™, Mg™ free) S Foistod v
g3t 5 S AEsoin AEE A2 0.010 %
sodium azide”} 77} 0.1 M phosphate buffer(pH7.4)
Z Y1 sonicate(Fisher, USA)3F] 2HA] 7+ & 2000 X g
oA 10%-7F Alelakednt w29 supernatant= —80 C
oA Baslgitiz) ELISA kitS o]-83ld myeloperox]—
dase(MPO) <] 555 AT

(4) EAEA
FAREAS SPSS SAIZZ 23 (ver 18.0 KO)< 088
e} Ak et £ FEEAkE JERSIcE A A9
+ Kruskal—Wallis test® ©o]-8slo] 43 & Mann
Whltney Utests 0|83t Z} 77t 2jolE ERels)ic)
%= 95 % o (p<0.05) & uf ool e Ao 3
@3}3?%

1 dojahe 2

Ratol] LPSE €24 A £AF8 §58ba, 14)7F 3o
rat®] dS 2§313}ko] red blood cell(RBC), WBCS] 429}
WBC % neutrophil®] H] S-S SA3FTh

1) WBC
Ratell LPS® 9574 Al &35 friesta,
rat®] & WBC & 214’3}93‘4 LPS¢] EF WBCE
At foleHAl sl Salinewd} MR o3
-] % WBCE LPS-HT}F G081 -8tk Fig, 1
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Fig. 1. Effect of HO—HA on WBC count in
blood of LPS—stimulated rats

Normal : normal SD rat.

LPS : LPS(2 mg/kg) challenge.

Saline : LPS(2 mg/kg) challenge and saline(200 pl/rat)
injcetion at Klj.

HO-HA : LPS(2 mg/kg) challenge and HO-HA(2.5 %, 200 ul
Jrat) at Klj.

* %% @ p<0.001 compared to normal group by Kruskal—Wallis
test.

11+ p<0.001, T p<0.05 compared to LPS group by Kruskal—
Wallis test.

2) Neutrophil

Ratell LPS= A5/ A 45 f=staL, 123 5
rat2] S 235l WBC = neutrophil HlE&S 5435}
St W&o lA normalw, LPS, salinesrol H]
3] neutrophil H]&o] 2814 744314 tHFig. 2).
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Fig. 2. Effect of HO—HA on neutrophil count in

blood of LPS—stimulated rats

* %% @ p<0.001 compared to normal group by Kruskal—Wallis test.
11 1 p<0.001 compared to LPS group by Kruskal—Wallis test.
### : p<0.001 compared to saline group by Kruskal—Wallis test.

2. Blood chemistry

Ratell LPSE 954 Al &4 sk, 147 $of
rate] dAs AFsel e x
creatinine, TNF—q 712]31 CINC—1¢] ‘&2 =433}

1) BUN

Ratol]l LPSZ 954 2l 48 feslal 1A13F $oll

Fig. 3. Effects of HO—HA on serum BUN level

in LPS—stimulated rats

* %% ! p<0.001 compared to normal group by Kruskal—Wallis
test.

1t @ p<0.001 compared to LPS group by Kruskal—Wallis test.

rat®] % BUN =52 slolsloit), LPSTA AAl
Hlgte] 7% BUN s%=7F o8kl S7Fskdtt. Salinex! 2}
wl R okx] Ho|| 4= LPSite] H]ale] 8% BUN %7}
oJahA| 7433 r(Fig. 3).

2) Creatinine

Ratol] LPSZ =4 Al ARS8 §5stal A7 39
rat® 8% creatinine == I TE LPSH} sal—
inerollA] Aol H|sle] 3 creatinine®] F2JsHAl
Z7VsIiT) Wi okl Tto A= LPST 2 salinet™ol] H]
3lo] I3 creatinine %7} 251 7HASISITHFig. 4).

ok Kk
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i | ttt
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creatinine in seum (mg/dl)

Normal LPS Saline HO-HA

Fig. 4. Effects of HO—HA on serum -creatinine

level in LPS—stimulated rats

* %% @ p<0.001 compared to normal group by Kruskal—Wallis
test.

Tt © p<0.001, T p<0.05 compared to LPS group by Kruskal—
Wallis test.

### © p<0.001 compared to saline group by Kruskal—Wallis
test.

3) TNF—a

Rato] LPSZ AZA A £49 §waka 147 T
rat®] 8% TNF-o =5 <Isl3irh LPSw, Salinew
2 R oo A Akl Blsle] E3 TNF—a7}
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Fig. 5. Effects of HO—HA on serum TNF—a

level in LPS—stimulated rats.

* %k 1 p<0.001 % : p<0.05 compared to normal group by
Kruskal—Wallis test.

T 1 p<0.05 compared to LPS group by Kruskal—Wallis test.

5HA Z7FsHt). Salinew ¥} WiE-g okx] o A= LPS+E
o ulgle] Y TNF—a 57t fo8HA 14sISith(Fig.
5).

4) CINC—-1

Ratol] LPSE 954 4l &4& fEskar 1A o
rat®] % CINC-1 s%=5 RISt LPSTollM = A
el vlste] @3 CINC—lol el S i
ool A= LSl vlgte] @7 CINC-1 F%7f fr
oaHA| 7435tk (Fig. 6).

800
* %

400

CINC1 in serum (pg/ml)

200

Normal LPS Saline HO-HA

Fig. 6. Effects of HO—HA on serum CINC—1 level

in LPS—stimulated rats
*% : p<0.01 compared to normal group by Kruskal—Wallis test.
T 1 p<0.05 compared to LPS group by Kruskal—Wallis test.

Ratell LPSE 954 Al 48 &8kl 12471 &
2WE AFH S vl S7819] rjr ahne?oﬂ"ﬂE "3
o] vlate] wlsco] f2latA
o= LPSTH} salinesroll

F—.‘Z
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Fig. 7. Effect of HO—HA on urinary volume in
LPS—stimulated rats
* : p<0.05 compared to normal group by Kruskal—Wallis test.

T p<0.05 compared to LPS group by Kruskal—Wallis test.
## © p<0.01 compared to Saline group by Kruskal—Wallis test.

Z7kel9iek K, 7).

renal MPO7} @AsIHA S7169t). s okdae]
renal MPOT= LPS<ol| BIa}o] folsiA| 7243190tk Fig. 8).
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Fig. 8. Effects of HO—HA on renal MPO level

in LPS—stimulated rats
**x%x : p<0.001 compared to normal group by Kruskal—
Wallis test.
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Sk o] whall, Wi orTe] WES- S neutrophi HlE-
2 Agaro] ulsto] Ank ofsl2 7HAsISItH(Fig. 2).
}&43}k pro—inflammatory cytokine¢l TNF—q¢] €%
S5 LPSTl Bl salinew ¥} WiEe ofzloll A 9]
SHA| 74 é}oﬂ‘:}(ﬁg 5).
INF—aE 2Rt 9SS feshd 1L-1, IL-6,
L-8 59 EF—cytokm WES E718k L1, [L-62
ﬁﬁgzé S| SfaL, IL-8S WulA| ol HH]y]
o] neutrophilS F-=38hH &A3A7IL} CINC-1& 1L-8
AEol shtolw neutrophile] E3kE 3ekEACIAlE
CINC-1& =43} neutrophil®] A3} A=5 Hrist
I AP0, B Ao dF CINC-1 ¥4 27} saline
I} B oS LPSol Hlsto] frefsiAl 1HasiSivt

ol F[

[‘I
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(Fig. 6).

MPO= =7 AIMIES] 12} #gol] EAleh= B4, Al

T 59 B F Aol EA Akt T8k AR Hx
TA Aol EARBHA 871 Wit =77A19] WEy
59 Zleho]l AREBHPY, B 50| A renal MPO2] 4
A¥} LPS<el] Hja)] wiEedokzlatol| 4] oA 7hasiid
HFig. 8).

ole} o] 3 g F9lell WiEE S A= A
g% WBC 7, W&+ 5 neutrophil®] H|E, serum
TNF—q, serum CINC—1, renal MPO &, LPS Fofef ¢
ok AFHkgo] fFolatAl Hhaeielon, o= 5¢] B
Ted W] oA giso] A5ARE-S sho] AENhe
S oAl A2 FAH.

BUN- non—protein nitrogen(NPN)2] <F w8 2}x]&}
™ 24715 A} wli= NPNI} vlglsle] S7lslms 7IAL
o] A x 2 AHEE 4= ltk Ureat AW oftjou} a1
F HAE= Aol 9lom® =43 wli= serum, whole
blood = A& A|E= 2% BUN S740ll= W zte]7} ¢l
T} BUNo| 5ok A2 i 21 43 e 9% 9
o] glo] wldo] %k <t =E wjo|t}. &3] BUNo| ‘<3t
= AL 219209, g5 Al A 2lu)de]
A} v B2 2o] $-o]tP?. CreatinineS creatine

of griolm iRl whthALe] FakE A Ao ul
A= A AR F 7P aijde] & He 24 59 sy

oJt}. Creatinineo] F5gth= 22 Al7kg A% 7]%5¢]
A S u|FPT, 1AM dF BUNS LSl H]
3l salinew ¥} WEEH T4 fofebAl 7HAsIGan, d
% creatinine> LPSw¥} salinewol] HJal} M5 op3l”
oA FolshAl 7Haeioitk(Fig. 3, 4).

AHEA Ay} o] 8HA)o] LPSy} salinewrol] H]3] W

el A frolshl 57}“5‘}04 2] A TS
FARIE], o= i, AT At 59 Sl U=
T4 AoA o] 9l g o ity Axjolrt
(Fig. 7).

AR S S F9lell Alsek Wi ok 9
3lo] LPSE Fol3tk rato] €% BUNY creatinine®]| 74
—5—}1 HsFo] S7keE A& LPS Fol $ 41 &4 e

A Aete a2 W oFlo] AAg ﬁl)ri 45

o
W, el 9 wEerle e wast Ak 8%
o felat &5l Q= Aoz Alrgrk

oPge] 432 4elsio] & Wl LPSE el 879 4
4 A £l [amel B8 S e okld w
W g 3ho] A% et Al £ W 715 At
2 oAI% Jlo e, 3 olol tia 444 <o}

9 o
o O

lfil



3 fusiel Ao, alolsiohi, 4
A A o ches) e A 2

L. WSR-S LPSwol Hlgte] 5 WBC 7, WBC
= neutrophil B]E&, €% BUN, creatinine, TNF—q,
CINC—1, renal MPO7} -f-2]skA| 725l om, o]
o] FofstAl F71et3lth

2. WETJOEXITO. shlinesrol] H|5}] WBC % neutrophil
H1E, 8% creatinine©] o3l HAslglon, o

s8] 23 F71eKint
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