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[Abstract]

The Effect of Phaseoli Semen Herbal—acupuncture at Klyo in
Lipopolysaccharide Induced Acute Nephritis in Rats

Kyu In Kwak, Jae Hui Kang and Hyun Lee*

Department of Acupuncture & Moxibustion Medicine, College of Oriental Medicine,
Daejeon University

Objectives : This study was designed to evaluate the effects of Phaseoli Semen Herbal—
acupuncture(PS—HA) at Klio in acute nephritis induced by lipopolysaccharide(LPS) in rat.

Methods : The rats were divided into 5 groups, which were control, LPS, PS—HA, NP and saline
group. LPS, PS-HA, NP and saline groups were given LPS to induce acute nephritis and
control group did not receive LPS. LPS group did not receive any treatment after the onset of
acute nephritis, PS-HA, NP and saline group received PS—HA, normal acupuncture, and saline
injection at Klyo three times per week, respectively, To evaluate the effect of PS—HA at Kili,
the complete blood count, BUN, creatinine, TNF—a, and CINC—1 in serum were measured. To
show its effect on renal function, creatinine, and total protein in urine was measured as well
as urine output, The level of myeloperoxidase in renal tissue was quantified and complete
histology was done in kidney samples obtained from the rats,

Results : PS—HA group showed a significant reduction in the proportion of WBC and neutrophil,

Key words : serum BUN, TNF—a, and CINC—1 compared to LPS group. Furthermore, a significant increase
Acute nephritis; in urine output and a decrease in urinary creatinine level, MPO in renal tissue, and number of
Phaseoli Semen; neutrophils at glomerulus was observed in PS—HA group compared to LPS group
Herbal—acupuncture; Conclusions : PS—HA at Klip was shown to have a significantly effect on treating LPS induced
Klio; acute nephrits, Therefore, future study is needed to further evaluate the clinical usefulness of
LPS PS—HA at Kl in treating acute nephritis,
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Table 1. Reagents

Reagent Company Country

Phosphate buffer
saline(PBS)

HBSS

Collagenase type IV
MTT
Lipopolysaccharide
(LPS)
Gum—sucrose
Formalin

Absolute EtOH
Harris hematoxylin USA
Eosin B

Sigma

RPMI 1640 media
Antibiotics
FBS

Hyclone

BCA Kkit BD

TNF—a ELISA Kit Oxford

Creatinine assay kit |Bio Assay Systems
CINC—1 ELISA kit ALPCO

MPO ELISA kit Cellscience

Ethyl ether
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Table 2. Instruments
; — Extracted with DW 500 m¢ for 3 hr
Equipment Company Country Filtrated and evaporated three times
Bio—freezer Sanyo
Japan ﬁ
Rotary evaporator Eyela
Residue
ELISA reader TARAN Canada discarded Extracts(DW)
Sonicate Fisher USA — Suspended in DW
Ice maker Vision science
Residue Filtrate
Metabolic cage B&P discarded
- - Korea
Cytological centrifuge
Hanil — Precipitated in 90 % EtOH and
Micro centrifuge standing at cooling
temperature
Cryotome Shandon UK — Filtration
Precipitated ‘ ’ Filtrate
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Phaseoli Semen herbal—acupuncture solution
(PS—HAS)

Scheme 1, Manufacturing procedure of Phaseol
Semen herbal acupuncture solution

=9 Eilo| Hank's balanced salt solution(HBSS)
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529 Folg wE WA 238 WA o
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B 50| oM N7 & EYEHES stgler ¢
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Scheme 2, Experimental procedure
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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 72h with or without various
concentrations of PS—-HAS (Phaseoli 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%,

2.5%, 1% PS—HAS respectively
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1) Serum TNF—a
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Fig. 2. Effect of LPS on serum TNF—a 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 at 1 hr or 3 hr after the LPS injection, and
serum TNF—a 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 (2 mg/kg) challenge,

* 1 (0,05, compared to no—treatment group by #test,

—0—No treatment ——LPS 2mg/kg

— = DD PO o
oS 5 S &
= ===

=
=

renal TNF-alpha
concentration (pg/ml)

PEal
=

o

Pre Thr Jhr

Fig. 3. Effect of LPS on renal TNF—u level in

SD rats

The male SD rats were injected intra—peritoneally with LPS(2 mg/kg),
Rat kidney was removed at 1 hr or 3 hr after the LPS
injection, and renal TNF—a level was analysed by ELISA,
Data were expressed as mean * SD(n=3).

No treatment : normal SD rat without LPS challenge,

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

* 1 {0,001, compared to no—treatment group by #test,
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NN

Fig. 4. Effects of PS-HA on RBC count in

blood of LPS—stimulated rats

The male SD rats were treated as described in the materials

and method and injected intra—peritoneally with LPS(2 mg/kg),

Blood samples were taken from rat hearts 1 hr after the LPS

injection and RBC 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 a needle prick at Kiy,

Saline : LPS(2 mg/ke) challenge and saline(200 ul/rat) injection
at K|1o_

PS—HA : LPS(2 mg/kg) challenge and PS—HA(5 %, 200 ul/rat)
at Kl

cellful)

zount (X104
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Fig. 5. Effect of PS-HA on WBC count in blood

of LPS—stimulated rats

The male SD rats were treated as described in the materials

and method and injected intra—peritoneally with LPS(2 mg/kg).

Blood samples were taken from rat hearts 1 hr after the LPS

injection and 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 a needle prick at Kly.

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

PS—HA : LPS(2 mg/kg) challenge and PS—HA(5 %, 200 ul/rat)
at Klio.
* 1 10,001 compared to normal group by ANOVA test,

1 1 0€0.01, T : p{0.05 compared to LPS group by ANOVA
test,

120 ¢
[S-RTI
g =z i
.3 8of It
= tt
5T 80 etk e
g E
£% wf
(]
=S o}

a
Nomal LPS NP Salins PE-HA

Fig. 6. Effect of PS—HA on neutrophil count in

blood of LPS—stimulated rats

The male SD rats were treated as described in the materials

and method and injected intra—peritoneally with LPS(2 mg/ks),

Blood samples were taken from rat hearts 1 hr after the LPS

injection 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 a needle prick at Kly,

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

PS—HA : LPS(2 mg/kg) challenge and PS—HA(5 %, 200 ul/rat)
at Klio.
* 1 10,001 compared to normal group by ANOVA test,

1t 1 ©(0.001 compared to LPS group by ANOVA test,

1#F : p{0.001 compared to NP group by ANOVA test,

### © p(0.001 compared to saline group by ANOVA test,

2) Blood chemistry
Rato] LPSE A HS FEsk1L, 1A7E o rate] @
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(1) BUN
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(2) Creatinine

Rato]] LPSE AL $&5}1L 1A|7F 3o rate] 4
creatinine =5 &0I5}9th LPST - NP - salinetd:
L& Aol |3t creatinine F=7}F $-2J5HA Z7151%
T}, PS-HAOA= LPSwol| H|dte] @ creatinine &
=7F ARSI oM frolde UERA] R, salinet] =
2o Hate] A creatinine BE7} 52381 7HAsHaTt
(Fig. 8).

(3) TNF-a
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TNF-@a 25 RISt AAbtol vlate] BE FofAl
3 TNF-a 7} EA5H] 2715k c) Salinew ¥ PS-HA
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Fig. 7. Effects of PS—HA on serum BUN level

in LPS—stimulated rats
The male SD rats were treated as described in the materials
and method and injected intra—peritoneally with LPS(2 mg/kg),
Blood samples were taken from rat hearts 1 hr after the LPS
injection and serum BUN 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 a needle prick at Kly,
Saline : LPS(2 mg/kg) challenge and saline(200 1l/rat)
injection at Klio,
PS—HA : LPS(2 mg/kg) challenge and PS—HA(5 %, 200 ul/rat)
at K|10_
* : p{0.001 compared to normal group by ANOVA test.
111 1 p{0.001 compared to LPS group by ANOVA test,

(4) CINC-1

Rato] LPSZ AAAE L5513 (A7 T rate] B3
CINC-1 ¥=E I8}t LPSToA= AAFZel B}
o @3 CINC-10] R34 718ttt NP} PS-HA
oA LPsol Hlste] % CINC-10] foJaHA| Ha
sAck(Fig. 10).
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Creatining in serumimafdl)

Fig. 8. Effects of PS—HA on serum creatinine

level in LPS—stimulated rats

The male SD rats were treated as described in the materials

and method and injected intra—peritoneally with LPS(2 mg/kg).

Blood samples were taken from rat hearts 1 hr after the LPS

injection and serum creatinine 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 a needle prick at Kly,

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

PS—HA : LPS(2 mg/kg) challenge and PS—HA(5 %, 200 l/rat)
at K|1o,

* 1 0,01, * : p{0.05compared to normal group by ANOVA test,

# : p{0.05 compared to saline group by ANOVA test,
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Fig. 9. Effects of PS-HA on serum TNF—alpha

level in LPS—stimulated rats

The male SD rats were treated as described in the materials

and method and injected intra—peritoneally with LPS(2 mg/kg).

Blood samples were taken from rat hearts 1 hr after the LPS

injection and serum TNF-alpha 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 a needle prick at Kl,

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

PS—HA : LPS(2 mg/ke) challenge and PS—HA(5 %, 200 nl/rat)
at Klio.
* 1 (0,001, *
ANOVA test,

T 1 p{0.05 compared to LPS group by ANOVA test,

1 : 0{0.05 compared to NP group by ANOVA test,

: p{0.05 compared to normal group by
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Fig. 10. Effects of PS-HA on serum CINC-1

level in LPS—stimulated rats

The male SD rats were treated as described in the materials

and method and injected intra—peritoneally with LPS(2 mg/kg).

Blood samples were taken from rat hearts 1 hr after the LPS

injection 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 a needle prick at Kly,

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

PS—HA : LPS(2 mg/kg) challenge and PS—HA(5 %, 200 ul/rat)
at K|10_

* 1 p{0.01 compared to normal group by ANOVA test,

11 0€0.01, T : p0.05 compared to LPS group by ANOVA test,

=3
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Fig. 11. Effect of PS—HA on urinary volume in

LPS—stimulated rats

The male SD rats were treated as described in the materials
and method and injected intra—peritoneally with LPS(2 mg/kg).

The rats were kept in metabolic cages and the urine was
collected for 12 hours,

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 a needle prick at Klio,

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

PS—HA : LPS(2 mg/kg) challenge and PS—HA(5 %, 200 ul/rat)
at K|10,

* 1 X0.01, * : p{0.05 compared to normal group by ANOVA test,

# : p{0.05 compared to saline group by ANOVA test,

o
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nh|Y =85kl 12A17FE¢t WS ARt Wiee &
g3ttt LPSwd} salinew-> 4ol Hlto] vljiezgo]
FroJsHAl astsiTt, PS-HATO| A= salinewto] H|5}o]
i xego] froJ3kA S7Fsk stk Fig, 11).

(2) Creatinine

Rato]] LPS2 AIEE GEslal 12417 54t 2L A
#3slo] @ 2 creatinine %S A5 TE LPSEY & &
creatinine EE+= AAMol Hgte] §-2)5HA 75kt
NPZT} PS-HAZOIANE LIPS Hlgld & %
creatinine F=7} 82514 A cHFig, 12).

(3) Total protein

Rato]] LPSE A1AEE =511 12417 59 AHS A
F3te] & % total protein WS SA3IHTE LPSTA]
+ Aol vlgte] & 3 total protein®] 2544 F7F
a1glth, PS-HAZO|A= LPSZo] Bl3t] & % total
proteain o] 74RO FUHE HTHFig, 13).
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Fig. 12. Effects of PS—HA on urinary creatinine

level in LPS—stimulated rats

The male SD rats were treated as described in the materials

and method 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=3),

Normal : normal SD rat,

LPS : LPS(2 mg/kg) challenge

NP : LPS(2 mg/kg) challenge and a needle prick at Kly,

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

PS—HA : LPS(2 mg/kg) challenge and PS—HA(5 %, 200 l/rat)
at K|1o,

* 1 p{0.05 compared to normal group by ANOVA test,

111 00,01, T : p{0.05 compared to LPS group by ANOVA test,



. STo) NS MASOHEO| LPSE QES Hzle| 34 AN ks 3
1800 Normal LPS
T 1500 SR T
E 1200
£ o0
B
E 600
™ e
£ 300 >
T . N.P. Saline P5-HA

Normal Saline PS-HA

Fig. 13. Effects of PS—HA on total protein level

in urine of LPS—stimulated rats

The male SD rats were treated as described in the materials

and method 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=3).

Normal : normal SD rat,

LPS : LPS (2 mg/kg) challenge,

NP : LPS (2 mg/kg) challenge and a needle prick at Klio,

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

PS—HA : LPS (2 mg/kg) challenge and PS—HA(5 %, 200 ul/rat)
at K|10,

* : p{0.05 compared to normal group by ANOVA test.

NMITTE

Normal

Renal MPO (naiml)

Fig. 14. Effects of PS—HA on renal MPO level

in LPS—stimulated rats

The male SD rats were treated as described in the materials

and method 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=5).

Normal : normal SD rat,

LPS : LPS(2 mg/kg) challenge,

NP : LPS(2 mg/kg) challenge and a needle prick at Kly,

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

PS—HA : LPS(2 mg/kg) challenge and PS—HA(5%, 200 ul/rat)
at Kl
* 1 {0,001 compared to normal group by ANOVA test,

T p{0.05 compared to LPS group by ANOVA test,

Z3}o] renal MPO F=& 7459t LPSE - NP -
salined? - PS—-HAT-E AAFZo| H]8}l renal MPO7} &
A3t S7¥stgltt. PS-HAT] renal MPOE LPSie]
H|5to] R-oJ51HA| 723K Fig, 14),

5) ZEISHA] SA
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Fig. 15. Histological analysis of renal tissue in

LPS—stimulated rats(H&E stain)

The male SD rats were treated as described in the materials

and method and injected intra—peritoneally with LPS(2 mg/ksg).

Three hours after the LPS stimulation, rat kidney was

removed,

The renal tissue was sliced and embedded in OCT compound,

and 8 /m sections were stained with hematoxilin and eosin,

Normal : normal SD rat,

LPS : LPS(2 mg/kg) challenge.

NP : LPS(2 mg/kg) challenge and a needle prick at Kly,

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

PS—HA : LPS(2 mg/kg) challenge and PS—HA(5 %, 200 il/rat)
at Kho_

i

O

l

}o] hematoxilin and eosin(H&E) GAH o2 ZZS
I 5 sl Ao 8 I LPSTY] AR 2
% of B|5t] AMEA|Y] netrophil®] HFa}t 229

o7t bt PS-HAZS) AV ZAeld
LPS——r’-Oﬂ H]3}o] neutrophil2] AFo] ZHAsIATHFig. 15).
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