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Abstract

Efficacy of Hyeongbangjihwhang-tang on the 5/6 Nephrectomy(NTX)
induced Chronic Renal Failure(CRF) Rats

Jin-Ho Ha, Ae-Ryun Choi
Dept. of Sasang Constitutional Medicine, College of Oriental Medicine, Daegu Haany Univ.

Objectives
The object of this study was to observe the effects of Hyeongbangjihwhang-tang (HB; Soyangin prescription)
on the 5/6 NTX induced CRF rats.

Methods

Each of Hyeongbangjihwhang-tang aqueous extracts 200mg/kg were orally administered once a day for 35 days
from 4 weeks after 5/6 NTX surgery. Four groups, each of 8 rats per group were used in this study, were sham
group, CRF group, a-Tocoperol group and HB group. Changes on the left remnant kidney weights, serum BUN,
creatinine levels, caspase-3, PARP immunoreactivities were observed to nephroprotective effects, and relative
immunomodulatory effects were monitored based on the changes of lymphatic organ weights and splenic cytokine
contents. In addition, the changes on the kidney MDA, GSH contents and SOD, CAT activities were also calculated
for antioxidant effects, and the effects on the CRF related cachexia were demonstrated based on the changes of
body and epididymal fat pad weights, serum TG, TC, LDL and HDL levels.

Results and Conclusions

1) HB was significantly decreased the left remnant kidney weights, serum BUN, creatinine levels and caspase-3,
PARP immunoreactivities.

2) HB was significantly increased lymphatic organ weights and splenic cytokine contents.

3) HB was significantly increased body and epididymal fat pad weights, and was significantly decreased serum
TG, TC, LDL and HDL levels.

4) HB was significantly decreased MDA contents, and was significantly increased GSH contents and SOD, CAT
activities.

The results obtained in this study suggest that HB significantly retarded immunosuppressions and cachexia related

to the 5/6 NTX induced CRF through modulations of oxidative defense systems. Especially HB showed the highest

favorable effects more than those of a-tocoperol.
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Table 1. Composition of Hyeongbangjihwang-tang Used in This Study

Figure 1. Experimental design used in this study
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3ich (Figure 1).
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Table 2. Changes on the Body Weight Gains in CRF Rats

Body weights at

Body weight gains during

Groups 28 days after secend . CRF induction periods Test article
Second NTX {A} £TX IB] Sacrifice [C} [B-A] L dosing petiods [C-B]
Sham 395.13£14.07 426.13:14.13 481.88+13.98 41.00£5.55 55.75£6.56
CRE 396.50+18.01 347.25:18.18 1 324.75+15.28" 39.75+3.28" 2250:8.14"
a-Tocoperol 395.00+8.38 347.88:5.99' 1 360.63:1251° 37.50£4.11° 12751154
HB 397.50:16.03 347.63:15.37 370.88:17.22° 38.753.69 23.25:11.87

Values are expressed Mean + SD of eight rats

#* p<0.01 as compared with sham control by LSD test
t+ p<0.01 as compared with CRF control by ISD test
¥ % p<0.01 as compared with sham control by MW test

Table 3. Changes on the Kidney, Spleen, Thymus and Submandibular Lymph Node Weights in CRF Rats

Groups Sham CRF a-Tocoperol HB
Remnant left Absolute (g) 1.324+0.082 1.591+0.087" 0.248+0.042" 1.623+0.106
1/3 kidney Relative(% of body weights)  0.275:0016  0491:0.044°  0439:0.032° ©  0.439:0.041"
Sploen Absolute (g) 0.894+0.073 0.517¢0.04o: 0.664¢0.04£: 0.849io.o42:*+
Relative(% of body weights) 0.186+0.016 0.1590.011 0.184+0.014 0.230+0.019
Thyrmss Absolute (g) 0.367+0.046 o.115i0.029:i ().248io.<>42“iT o.zs9io.o7o":*
Relative (% of body weights) 0.076+0.010 0.035+0.008 0.069+0.013 0.078+0.018
Submandibular Absolute (g) 0.089:0.013 0.025:0.011" 0.0530.008 0.070=0.015
lymph node Relative(% of body weights) 0.018=0.003 0.008+0.003" 0.0150.003" 0.019:0.004"
Epididymal Absolute (g) 4210:0638  0.605:0236 1 1595:0.199 ' ®  2176:0284 T ©
fat pad Relative(% of body weights)  0.873:0.134  0.187:0.071° 04430060 0.585:0.059
Values are expressed Mean + SD of eight rats
#* p<0.01 and * p<0.05 as compared with sham control by LSD test
T+ p<0.01 and ¥ p<0.05 as compared with CRF control by LSD test
¥ % p<0.01 as compared with sham control by MW test
§§ p<0.01 as compared with CRF control by MW test
T BAA Fs A8t 7P £ 219557 E HEFHG oM, GFEFY 7]
7+ Fete FAF izl Blal 914

A=(p<0.01) 7t

I, & #
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77k Ve

Sham THZol| B]E) CRE ool A= #2049l

Sham thZ<el] W] CRF tiZ2ell A= o4 9l Sp<0.01) FE A7) A 2 A 2] 2717}
Tp<0.01) A AT 7247} second NTX 45 T, 747} QA E A1, a-tocoperol, HB F-od 7ol A= 7}
A A IR E UL, BAHCE CRF - 7} rr izl Hla 2 Ep<001) A7 3
FL7IZE Y o] Tk e SAF AN AT Fake) 7t AAH AT S acrocoperol, HB £

sham THZ<ol] HIs) 24 Sep<0.01) EAT 4 ol CRF thzwoll vlal ofW] 9l A1 ) 3%
£ UERSITE A a-tocoperol H HB Tl A= o) W3l oA E A Wk} (Table 3).
77} CRF thz2ol) Blsh 24 $(p<0.01) A5 G sham 3ol HI8] CRF tlZell A= fro
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[ At Sacrifice

Serum BUN levels (mg/dl)

Tocoperol

Control

Figure 2. Serum BUN and creatinine level in CRF rats
Values are expressed Mean + SD of eight rats

#* p<0.01 as compared with sham control by LSD test

T+ p<0.01 as compared with CRF control by LSD test

¥ % p<0.01 as compared with sham control by MW test
§§ p<0.01 as compared with CRF control by MW test

A AE(p<0.01, p<0.01, p<0.01, p<0.01) A3+ 14

7R, ofet dubd, Fagk =9 2] A 5l A

O 3] A7t 7H2 AAE AL, a-tocoperol, HB

Foltoll M= ZH2} CRF tiztoll Hlal 943 e

(p<0.01, p<0.01, p<0.05, p<0.01) V7 At FF, 715

}\H 015—]. 01_4.14 1:137_ 2,3_14 Z]H]'_J ;HEH =i }\]-EH
T @] S7F HFEATE (Table 3).

3. ol MiSIelx H3}
1) &= BUN1} creatinine 2| &2+

Second NTX 45 & 85 BUN g3o] fARH 49
22 AR5t0] AHEHARCEE, sham 2ol V]
z‘fH CRF tizoll A= frolA) de(p<0.01) 5 BUN
ko] S717T second NTX 45 &, & Fof AlzHd
5 o] 359 Fol AT ¥l 22 QA
S a-tocoperol, HB 0l 4] second NTX 47F ¥
CRE 23} vlasie] 2Iv) Sk BF BUN B3]
WS Qg5 9ot A UM 717}
CRF thzstell vlel] 274 $l=(p<0.01) 5 BUN
el At HEEUT (Figure 2).

JHHaetal. 365

[l At 28 days after CRF sugery
I At Sacrifice

*xTT

Serum creatinine levels (mgfdl)

Tocoperol

Control

Second NTX 45 ¥ sham 220l W] CRF th%
TAME FIA A=(p<0.01) BF creatinine T2
Z717} second NTX 5% 457 5, & Fo] AR 2
Fof 359 Fo] HF Tl 247 A=Ak S A
a-tocoperol, HB F&J320| A1 second NTX 45 ¥ CRF
iz vlaLske] o] Q= EF creatinine o2
Wske HEER] ggkot FF Ao e 22t
CRF Tzl ¥3] F2A A=(p<0.01) EF crea-
tinine &3] a7t FEE AT (Figure 2).

2) 576G, TC, LDL L HDLO| &t2F

Sham thZel B]&l] CRF tlZ2Zoll M e F2
THp<0.01) EF TG el S77F JIBEJL, a
-tocoperol, HB TFoJ#ell A= 712 CRE th 3ol ]
T4 U=(p<0.01) F TG FaFe] 1At A2s]
T} (Table 4).

Sham Tzl B]8l CRF tiZ2oll M e F24 9l
=Hp<0.01) EF TC ] S7PF JAFEUL,
-tocoperol, HB FoJ-oll A= 27 CRF thaetol HlE]

FoA AEpE<0.01) B TC k] A7t A2E )

oX,
e
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Table 4. Changes on the Serum Lipid Levels in CRF Rats

Serum levels (mg/dl)

Groups

TG TC DL HDL HDL/LDL
Sham 65.13+13.79 75.63+11.76 15.75+3.28 37.00+9.89 2.41+0.70
155.13 229.25 105.38 111.13 4
CRF ” - 1.06+0.07
+18.68 2071 980" ¥ £9.61 *
118.00 174.25 75.50 94.50 ¥4 5
a-Tocoperol .16 76**1 + 118‘01*” + 112‘27* 58 114.48*** + 1.26+0.12
103.88 130.75 43.75 73.88 ¥ 5
HB H o s 1.82=0.
+2076""" 2177477 L1204 825" >’
Values are expressed Mean + SD of eight rats
#* p<0.01 as compared with sham control by LSD test
T+ p<0.01 as compared with CRF control by LSD test
¥ % p<0.01 as compared with sham control by MW test
§§ p<0.01 as compared with CRF control by MW test
Table 5. Changes on the Splenic Cytokine Contents in CRF Rat
Splenic contents (pg/mg protein)
Groups TNF-a 18 10
Sham 129.63+15.32 50.25+11.73 124.63+16.86
CRF 68.5011.40 13.38:2.97 57.75+11.62
a-Tocoperol 92.00:10.11° 19.00:2.14" 79.75:15.48"
HB 103.25:14.44" 26.00+2.93 " 10275848 "

Values are expressed Mean + SD of eight rats

#* p<0.01 as compared with sham control by LSD test
T+ p<0.01 as compared with CRF control by LSD test
¥ % p<0.01 as compared with sham control by MW test
§§ p<0.01 as compared with CRF control by MW test

T} (Table 4).

Sham ThZ2el| H]8l CRF thZwolME oA <)
T(p<0.01) 8F DL &Fe] 7P AAHENL, «
-tocoperol, HB FoJtell A= 242 CRF thZetol] H]s)
F94 A= (p<0.01) DF IDL ko] At #2E
AT} (Table 4).

Sham Tzl B18l] CRF tl2zollMe 24 9
(p<0.01) BF HDL FF] S/t AFHUL, a
-tocoperol, HB T3t A= ZHF CRF 3ol Hl3]
FroA JEp<001) = HDL T3] vt B3
T} (Table 4).

Sham T2l B18] CRF B2l e 24 9

= (p<0.01) 5 HDLILDL H]g«l A7 I,
a-tocoperol, HB Fodol| A= 717
3 2149 = (p<0.01) EZF HDLIDLHES] a7t
2= AT} (Table 4).

4. H|=H cytokine Ef2ke| H3}

Sham ThZ5toll H]8] CRF throllHE $-2)4 <
E(p<0.01, p<0.01, p<0.01) ¥I7 Z2H TNF-q, IL-153,
IL-10 §Feke] 7H47h A= A, a-tocoperol, HB £
FME 2tz CRF thEFl B8 f94 e
(p<0.01, p<0.01, p<0.01) ¥IZ] TNF-q, IL-13, IL-10
greke] S717F SE= AT (Table 5).

5. ME LY st QIXle| st

Sham thZ=tol] W] CRF thEwtoll A= oA o
E(p<0.01, p<0.01, p<0.01, p<0.01) A% &Y MD
gheko] 719k GSH ¢, SOD B4, CATEA 9 7
27} B A, a-tocoperol, HB FH ol A= 22t
CRF izl Hlsl 94 Ue(p<0.01, p<0.01
p<0.01, p<0.01 B p<0.05) 2174 MDA $%<)
29} GSH &, SOD 24, CATZA <] S717F ¢

>
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Table 6. Changes on the Kidney Antioxidant Defense Systems in CRF Rats

Kidney antioxidant defense systems

Groups MDA(M/g_protein) GSH(IM/g_protein) SOD(U/mg_protein) CAT(U/mg_protein)
Sham 87.1316.02 142.50+16.14 195.50+31.88 342.50+77.55
CRF 201.25+24.46 36.00+10.49 103.38:16.80 161.5033.62" '

a-Tocoperol 144.00:31.96 59.88+13.81" 137.88:14.027 222.50+2833 %
HB 109.88+15.94" 75.13+11.75 159.50+17.34" 256.38+28.09° ©

Values are expressed Mean =+ SD of eight rats

#* p<0.01 as compared with sham control by LSD test

T+ p<0.01 as compared with CRF control by LSD test

F% p<0.01 and ¥ p<0.05 as compared with sham control by MW test
§§ p<0.01 as compared with CRF control by MW test

1,2007 it
o Ml Caspase-3 positive sells
PARP positive cells

Immunoreactive cells (cells/mm? of glomerulus)

Taocoperol

Control

Figure 3. Numbers of caspase 3 and PARP immunoreactive cell on the glomerular regions of the kidney
in CRF rats

Values are expressed Mean = SD of eight rats

#% p<0.01 as compared with sham control by MW test

§§ p<0.01 as compared with CRF control by MW test

=9It} (Table 6). v, %

CRFE A%29 A 715 FaAeE ofns
@A) R T Thake w714 0] 2715 of

CRF thErol A= sham thatell BIs] -4 A ot Fefoll 5o dHiksl who] AJ2E] ] Aofjol
E(p<0.01, p<0.01) A AFEANNA caspase-3 2 o BAdakanFo] §4 oA CRFE] o] Zo]
PARP WWkSAIES] ZS7P7F #FEHAOH, « oJalE Ao deiA glomt A% 28-S 7R
-tocoperol, HB Fo2oll 4= 22} CRF Tzl H]a] U= SRl A Gats) oA 2Bl 9] 7hAao} BAJAA
2/ A=(p<0.01, p<0.01) caspase-3 3 PARP H] FHReactive oxygen species; ROS)S] 717} o|v] B A1E|
WA E] £ At BRHH Figure 3). o] 9T, hoper AR kst o} 714 Bt

CRFY T3l §-g3 @37} o]n] 2+ H 7o) %1\1:]_16,17‘
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