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The Effect of Paljeong—San Pharmacopuncture Treatment

Glycerol-Induced Acute Renal Failure in Rats

Lee So-Young' - Kim Min-Ho? - Cho Su-In® - Yun Yeo-Choong' - Lim Se-Hyun®
'School of Korean Medicine, Pusan National University,
2Blue—Dragon Korean Medical Clinic,
3College of Korean Medicine, Dongshin University,

School of Public Health, Far East University

on

Objective: The primary objective this study was to evaluate the effect of Paljeong-san (PJS)

pharmacopuncture treatment on against the glycerol-induced acute renal failure in rats.

Methods: Glycerol injection decreased GFR (glomerular filtration rate) and increased urine volume, serum

creatinine, BUN level, urine albumine secretion and fractional excretion of Na+, K+. PJS was selected in the

basis of invigorating kidney which can eliminate pathogens. Rats were treated with PJS pharmacopuncture on
Shin-shu (BL23) and Chon-chu (ST25) point for 3 days, followed by 50% concentration of glycerol injection (5

mé/kg body weight).

Results: After the 3 days treatment period, Paljeong-san (PJS) pharmacopuncture treatment improved renal

function. In addition, Glycerol injection increased lipid peroxidation, and decreased Na-K-ATPase in renal

cortex and which were prevented by PJS treatment.

Conclusion: This study suggests that Paljeong-san (PJS) pharmacopuncture treatment show favorable effect

on glycerol-induced acute renal failure in rats.

Key words : Paljeong-san, pharmacopuncture, acute renal failure
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Table 1. Prescription of Paljeong—San.

LA o

Herbal (oot Name)  (Wels.
Name) cientific Name eight, g
ficp s Dianthi Herba

K#  Rhei Racix Et Rhizoma
At Akebiae Caulis

m+ Ploygoni Avicularis Herba 5 =1
= o

bEpa] Talcum (Share
HEF Garseniae Fructus equally)
R Plantaginis Semen
i Glycyrrhizae Radix
eI Junci Medulla

Total Amount 36g

3) Al 2 7]7]

2%le] AH8-¥ NaCl, KCl, Tris-HCl, CaCl2,
glucose, phosphoric acid, thiobarbituric acid
52 Sigma (Sigma Chemical, USA) A|#£,
1-Butanol2 Junsei (Junsei Chemical, Japan)
A%, methanol Fisher (Fisher Scientific,
Korea) A& AH&atlth @4 & A#obed,
BUN, glucose 59 Al ol A
AM119-K, AM 165-K, AM 201-K &2 =4t
=48 Z (OREAY, e FYsglen,
4e 98 AgE 771E B3 EA (U-2800,
Hitachi, Japan), ¥417] (DIAX 600, Heidolph,
Germany), LA+ 7] (VS-15000CFN,
Vision, @), 547A%7] (E20, Evela, Japan),
A4S (AR2140, OHAUS, USA) Solth

=z 0
'-Tx{)]t
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2.
D) g5 A=
A

23 B %Hﬂé}i ANIE# 72g9 R
1,500 m-& 7Hek § di-g-oFg7] (DWP-1800T,
SR A7 eSS & HAVIE AAS & F
ZNS HA¥ 9 Whattman paper No. 1 &2
e & 54 1zx7] (SFDSM06, A, =)
£ o] &3l FHFo AZREL 8.7gS AULE Al
25 AEA &S g 95 was Tt
A A AU A& i PSR
T A T ojgh o do o etES shabe] oF
75% oEHe gNo g vhE thS wHbekal A&
o Hxste] AAdE HAES AAS . A
< A S 553 FRFE Vlete] &g
F o2 7sle 85% dlge folow tE
Ak wak A 2o] WAt AYE AAES
AAEIL A FgsFHs F5AE FHTl

A7) AL o 'H&S 7hake] 95% ollehE & o

15 L oA

A daE 7okl pHE 7002 B F A
o] 1,000 mb ¥ == g ok o] & A2olA 24
Al zE %']75& % 045 me 0.2 /m pore size

£ o] &3l 2 2 filtering 3}
A& AH Hsto] AR

2) SYAE g J4 AFH FH

AP eSS ANT, W, AP A o
2 FEsgey, 7 7ol AE AR A 244
H St B AR FHS Adst @A
F oz AT FEAES A Aol
o] 50% =2 AIES 5 ml/kg body Welght 2
13] g2 &5ol ol FYakala, Bt
2 A dgrhs 38T

3) JNIER W T
SYAE Tl AztE dRY AdTtel= A
Fh 2E5S B (BL23)15) ¢ HFH= K&
(ST25) & FHd A Axe d& AAS

el &

o

siFel 24 A
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gk TANEE £ 1.0 M9 138 FAP)

FAH3 26 guage, Beoldt)l, 3=9)S ARR-S)
At

Bar(BL23)S A= A¥ 529 A28F 3

7] 292 H3F AFANA 05 an Gl
-.401] 2 mn Wele Zolw FQstA o, Hp
o] 832 05 mfé/kg/day HEE 5 2 $So
LHO% T+t T\ﬂ;(ST%A = A
SEO| P its 9} 0.7 cm Bzl 2912 A3}
T FH=o] 1.0 m/kg/day’t 9E= 7 mn U9
ol FRstolch. tzwe] Bl #hH
dalel 7] AAdFE AT KT T
=

4) 4 TE225EH w2 9 AF]
2477t w= 2YAIE F) 5 A diAk Aol
A5 Fe Asar, o s HAstol
A sl
v AR $F 600xgol A 1587 94 s

A i

& NS HAslal, A Aol 303 o]

A] gk ‘3}% 1,30 O><g°ﬂ"1 2583t il

3 1 A etEld, BUN 55 &
213]A}, Korea)S o]&

St :ELEW]% T4 ¥ 39 A 5 54

EEEFLREEE

&l w, 94 Ag
glucose, AbTA| o #H& S5 o
A=A JNIERL e AR A 29E
skt

e AL, w3

6) 217 el e} MDA 9% 574
A¥L AHE AAN T AF
130mM NaCl, 5mM KCI, 10mM Tri
THR 8 Ak S AEH
Ag AAG L vlge] wukdt wure AAG o
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S Stadie-Riggs microtome (Tomas Co. USA)
o7 o1 er Hol9 oF 0.370.5 mm FAL Al

4 24 dHs HEYY. o] 23 FAS
olg3dte] 2% 24 W MDA & FA35l0
o, 1 4L Uchiyama S9 W Pel| %319
Al

AF 22 HHS 1% phosphoric acid 3 mé¥}
0.6% thiobarbituric acid €9 1 mlS 3 7}sho]
= EollA 60%3r 7149358t 1-Butanol 4
S H7bste] @3] 412 the 800x<gelAl 25
w1 dARE 3§, A5 FHEE 534 m
¢} 510 mol A S48kt MDA #h2 & 1
mg 3 pmolesZ FAEFRoH, @il Fhi=
Bradford®] W¥'"e2 Z4sigich

e we Alde) dg A 9 due)
A& v 2 WS ARSIl 41 3
Aol A3E SEAA AAND F AR 2
3to]  130mM  NaCl, 5mM KCl,
Tris-HCI (pH 7.H)& ® 4 Ba &8 It
W2 F9stel daS AAsA A% vpge]
g 9 AASGT. A J9d1 24
Stadie-Riggs microtome (Tomas, U.S.A)S
Agatel 7z Azl Aol 247 1 an, 7
= o} 0.3-05 m HES AL AR,

l

7) /\ _4;1 1H GSH ?ﬂ— Z'_xé
GSH ?}%k% Anderson?] H“%’jlg)oi =2 &}
St} 0.248 mg/m¢ NADPH (143 mM sodium
phosphate, 6.3 mM Na4-EDTA, pH. 7.5% &
ekl ) &9 700w, 6mM
5,5’~dithiobis-2- nitrobenzoic acid (DTNB)
SN 100 wet SHSG 198 wE cuvetted] Yo
30CelA 1583 v F A= 2 wE ¥ 4
2 o5& 266 U/mb GSSG reductase 10 & #
7vete] 412 mellA FF=9 WstE AL

@G = ug/mg protein® Z YERJATE,

8) Microsomeol A Na-K-ATPase &4 =

NE H221% BN

o]-&¥ ATPRHH FE=e F7] dite] v&
E =43l gekgitt. & ATPase 42
100mM Na+, 20mM K+, 3mM Mg2+, 2mM
EDTA, 40mM imidazole, 3mM ATPZ 373}
= &9 oA F5Hst e, Mg2+-ATPase
S A7 & YelA K+ol glal 1mM
ouabain®] E° U= & WolA FHste F
ATPase®t Mg2+-ATPase @AY Aol=
Na-K-ATPase 4oz 3t A7 &9
37CA 587t preincubation®t & microsome
< Yo v A A o vhg 10w F X}
7} 6% perchloric acidg #7tste] WHgS %

AA AT, WS 3500xgell Al 1047 A4l
AAAZ T ASH Lo Eol9le F7] Q4

)= S Y
L2 Fiske 59 WP oz =H319)

1l =2
3 F 9 RN e e 4%9]
paraformaldehydeE AF&3}o] 24A17F FoF 1
AN o2, paraffin® =

= AHgske] 24E Sum FAR
S

Z 3 & microtome
AH21D)3k3i T
A 24 slide glass ol FZA] 7t} o]
= xylenel® paraffing AA3 3 100%,
90%, 80% ethanol ¥} #o] FE7} YolA = £
o7 584 wol FEAAS AXA itk
Hematoxylin®} eosin® & o]FaMS 3 )&
4= 39}l Canada balsame 2 B33k &
Fhell e} F2 384 1) 7 (Olympus BX51, Japan)
o= FFS ¥ ARE FYESlT

10) A A=
A Amd g SAH 2Ae $A A7)
2l SPSS (Ver. 12)& o] &3&tqitt. 23
HEF+EZ 24 (mean*+SE)E YR 2.
213 7+ i
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>
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_‘EL oL
o N rfe

497 b Aol Aol: A4 we
Student's t-test® 7 A3kl p-zke] 0.05 1|
A el Aot gl Ao Al
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1. 9% adoted 3=
g3 Aoled FX&= Aol 0.43+£0.03
mg/d¢, thEel 0.97£0.05 mg/de, AP0
0.79£0.04 mg/dl= thZEroll H|te] F2]sHA
A8kl (Fig. 1).
Changes of Rat Serum Creatinine
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Fig. 1. Effect of PJS treatment on changes
in serum creatinine level in glycerol-induced
acute renal failure. Data are meanxzSE of
Normal, normal

five experiments. group;

Control, glycerol treated group;, Sample,

glycerol and PJS treated group. *, p <0.05.

2. 9% BUN &
g3 BUN $X= AGAato] 44.1+£8.6 mg/dl,
zaro] 96.8+13.1 mg/de, Aol 52.7£7.2
mg/d¢= thztel M3k frelshA FHAsSTh
(Fig. 2).
Changes of Rat Serum BUN
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Fig. 2. Effect of PJS treatment on changes

in serum BUN level in glycerol-induced

acute renal failure. Data are meanxSE of

five experiments. Normal, normal group;

Control, glycerol treated group; Sample,

glycerol and PJS treated group. *, p <0.05.

3. % T eFIEx TF
b F FFF2 FXE AAT] 9.241.4 mg/
de, thETol 9544135 mg/dl, 3ol

21.3+3.6 mg/dt= of
A} (Fig. 3).

zol w3 felatAl oA

Changes of Rat Urine Glucose
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Fig. 3. Effect of PJS treatment on
changes in urine glucose level in

glycerol-induced acute renal failure. Data
are meantSE of five experiments. Normal,
normal group; Control, glycerol treated
group; Sample, glycerol and PJS treated

group. *, p <0.05.

4. % % albumin A= W3}
24N Ee & F &E W wjdPge g

o] 138%25 mg, ET0]365+36 mg, A+
o] 303%£32 mgZ wjEwel Hl3] feold zpe] 7t
Ao i AgS Bl (Fig. 4).
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Albumin Secretion via Urine
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Fig. 4. Effect of PJS treatment on
changes in albumin secretion via urine for
24 hours in glycerol-induced acute renal
failure in rats. Data are meantSE of five
experiments. Normal, normal group;
Control, glycerol treated group; Sample,

glycerol and PJS treated group. *, p <0.05.

5. AFA] of 3

AFEA] o &S AAFo] 0.83+0.12 L/Day/
kg, W&ol 0.11+0.06 L/Day/kg, A&A*o]
0.3140.09 L/Day/kg® thz ol H]3le] f<]3f
A F743kAt (Fig. 5).

Changes of Rat
Glomerular Filtration Rate

1.2 4
k) | I |
< 104
5 |
Q 0.8
2
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>
3 0.4
v i
% 0.2
.

Normal ~ Control ~ Sample

Fig. 5. Effect of PJS treatment on changes
in GFR in glycerol-induced acute renal
failure. Data are meantSE of five
experiments. Normal, normal group; Control,
glycerol treated group; Sample, glycerol and

PJS treated group. *, p <0.05.

AFEA o g BEE o8 X F T Nat+ ¥

S =73kl Btk Na+ 7 K+
o] WA & EFolA AR A#UF YERE
9 A Nat+ ujAd 73/ o]
2.26+0.52%, ) Z0] 16.19+3.12%, A3 -0l
6.70£0.56%= tzoll Hlate]l oA|E)oH
K+ #jd &8 Aol 254.1£66.3%, hE
0] 606.2487.0, A& o] 279.9£58.3%=
Zatel| vlste] A=A (Fig. 6, 7).

H O o
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Changes of Rat
Na* Fractional Excretion
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Fig. 6. Effect of PJS treatment on
changes in FE Na’ in glycerol-induced
acute renal failure. Data are meanSE of
five experiments. Normal, normal group;
Control, glycerol treated group; Sample,
glycerol and PJS treated group. *, p <0.05.
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Changes of Rat
K* Fractional Excretion

800 - %k %
[ I \
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400 A

FE K* (%)

200

Normal Control Sample

Fig. 7. Effect of PJS treatment on
changes in FE K" in glycerol-induced
acute renal failure. Data are mean*SE of
five experiments. Normal, normal group;
Control, glycerol treated group; Sample,
glycerol and PJS treated group. *, p <0.05.

7. 2% 94 Ul GSH &%

217 34 U GSH g5 A4dwe] 1.2£0.2
mole/g wet wt., HZF7°] 0.6+£0.2 pmole/g
wet wt., A&o] 0.71£0.3 pmole/g wet wt. 2
izt foe Aol iAoy Frtele A

< B3tk (Fig. 8).

Changes of GSH Content in Kidney
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o

Fig. 8. Effect of PJS treatment on changes
in GSH content of cortex of kidneys in
glycerol-induced acute renal failure. Data
are meanxSE of five experiments. Normal,
normal group; Control, glycerol treated
group; Sample, glycerol and PJS treated

group. *, p <0.05.

8. A% 4 =4
Na-K-ATPase 24

A% Id 22 dl microsomedlA]
Na-K-ATPase &4 Aol 2714 uM Pi/
mg/hr, o] 1342 uM Pi/mg/hr, 230
22£2 puM Pi/mg/hr2 FJ3HA F7H=E A (Fig.
9).

Y microsome®l| A

N

o -

Changes of Na-K-ATPase
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Fig. 9. Effect of PJS treatment on
changes in Na-K-ATPase of cortex of
kidneys in glycerol-induced acute renal
failure. Data are meantSE of five

experiments. Normal, normal group;

Control, glycerol treated group; Sample,
glycerol and PJS treated group. *, p <0.05.
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9. 2% Ao AA kst

A7 FAaksteE Aol 60.0112.0 pmole
MDA/mg protein, thZT°] 160.0£20.3 pmole
MDA/mg protein, 2#¢] 82.4+£16.5 pmole
MDA/mg proteinZ tZEwol] H|ste F<31A
olA = vt (Fig. 10).

Changes of Lipid Peroxidation
in Rat Renal Cortical Slices

, % %
0 I e B

180 A
160 A
140 A
120 A
100 A

80 |

60 A 1

40 A

Lipid Peroxidation
(Pmole MDA/mg protein)

20 A

Normal ~ Control ~ Sample

Fig. 10. Effect of PJS treatment on
changes in renal cortical lipid peroxidation
in glycerol-induced acute renal failure.
Data are mean*SE of five experiments.
Normal, normal group; Control, glycerol
treated group; Sample, glycerol and PJS
treated group. *, p <0.05.

10. A1 AFA] 22 20 W)
Yz2T ALTAY] RAEY BX= ZA
3}04 SFE ] o A ‘5’13%“-
o] mj-9- ggEo] YAt ZATEATH
o 4lel Folxow 74w o] °l&’i°ft]
Al WA g (Fig. 11-A)9l
A FE JAT (Fig. 11-B). 2 ¥
AFFAIE B TS AR YA
l"#@} A debsked ZSHEEAw d
R el 7k s Bl
Fig. 11-0).
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Fig. 11. Light micrograps of normal(A),

control(B), and experimental group(C). DT,
distal convoluted tubule; G, glomerulus; PT,
proximal convoluted tubule. Hematoxylin—

eosin stain, xX200.
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e A3 34 1

o

BUN)E= ifiﬂo}E] A ( reatinine)¥ #L ¥
59 AU FHo] dojut= AL gushy, ¢
Hog &3] #AYE A T vz g &
2] 4-5% AEoA FAAFHOR AdPH =
Aoz oA 9 5}29

HEEE Bl A FAAAF AL MEAN S - B - K
o] WFo] &arha B 5 9l om? ke
T I - 5 2 7 B - I 20 57 0 < O S S T - 95 348 P
9 Ylez —fke] Mk 71Eo] FTES ol
uh ek Zb AR Ol whek R e
BV 2 B SE b THE R 59 YAk AME
.2 Aol AR FEppRe AT
o] FUS KA B oEMN Bl A
= T05ARel EolA g ek =ito]
E57] AlFste], dAls T 94 2 A=
Bol #padm Qup® wma Bar (BL23)Y =
AP ENce] AYR o] WHmAREA A28
F ol FEo T 7} 1 53 XS Bl
i KRR IS W H 59 %] 9om,
olgist avo® QN ik o ME MG ) -
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EE A A 71y 2He AAAHES 7R
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WSS She o] SlolA Wk RN
B 5ol RS AT D ws A
5ol ulx A7) Agtel 43 BT,

2 Aol E FYANES AFEst F445
AE FEd AAE ges glen, SgA
Zofl o3t T AFHE A w9 e ¢
%02 Q% ATHHF AVt 1 dJe =
AAE I oz ANHoR P AFH}
71"l g Rew ARG
Glycerol& HAZ thatez 3 AL A FEo|
ol AL&EEH, gAANRH] FEEA A%
W ATP $27F #2359, G4 23Sl 6
AIZE ool FAAREHe] fr& i, AGEH
S & (renal blood flow)¥} AFA] nitric oxide
FA7F ZAas. 8]l hemoglobind

myoglobinol| 4] Fo] W&y o] P Ul heme”]
%7} S7F8kal, hemoglobin®} myoglobin®]
hydroxyl #dZ A& X3+ fenton
reagento 2 Ao zxn =itz A A3
AstE 5o Aate] 2 @Y, wE u £}
Aol Z+A3slal, P-glycoprotein %9+ BUN,
glutamic puruvic transminase X7} &7}3lc}
33)

BUN ol dgs) ciabibeel @44 A (urea
nitrogen)] 8% &S Yehdl= d AR5 sHH
A%Z, 85 BUNGES dntdoz Ag43
o EAE 9]‘3]5]"1}34). 3}k, creatinine H|G
WA Fejo] & diatel o3 A= 2
5 (nitrogenous product)®, BUN H
creatinine e F7he AbTAl oA FE9] A
2 onPer g o]5 d% BUN ¥ creatinine
srege] Wsle g AE ddete 7] EAQ
ARE o] &Ho gt

At 22 AE&E st FYUANES ol &5
S Fdet AFHAA FHEAFIKY
UE NEHES B 7159 SUE

b

Fss 7ML
TAo® Far (BL23)SF K (ST25)l 4dkih
He Aldstel NIERKe]l wAdAlRdel wAl=

R
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8% BUN 2 creatinine 39 W3ls Ay R
A AFdo] faby gxToA FeHAd 8
% AdotEld @ BUN =7} A& oA 9
6]'7]] Z:]r'f;\_z\":]'e = /\ O]Oi‘:} (Flg 1, 2) /‘ﬂh‘.y"_}‘
&S Follo o8t wF FRIA~ o] T}

[e]
oA Aol el v FoleA awgl
R EEDE e

o (Fig. 3), 2443 &<t
2 Ao Ag- gzt e oA
= 43S B (Fig. 4).

FAA AE F 3 A
ns] Aol Al

(Fig. 5), As) &9 A &

Al ZEaA 2T (Fig. 6, 7).

o= GSHeF 22 ahshA|

S 7HAA 9lo] MEe] A

§2 o2

ériﬁ
g %
s pE®
Jﬂ‘ﬁoh
=3

o 1o,
ol
X
)
o
32
o
i

o 12
[T |
to ™
o
[, o Lo o\
1o ok
>
NoHod

ol ail BEHE 94611 17i51 Art. 17
U 3 EE o] BAY dtetA 9S8t
T o159 A st gasA HU AxE &
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