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ABSTRACT

A Study on the Effects of Honey-fried Astragali Radix Extract on the
Nephrotoxicity in Rats Induced by Cyclosporin A

Moo-Kyung Park®, Se-Ki Park”, Dong-Woo Kim",
Yang-Hee Han®, Chan-Yong Jun", Chong-Hyeong Park
* Dept. of Internal Medicine, College of Oriental Medicine Kyung Won University

The purpose of this study is to find out the effects of honey—fried Astragali Radix extract on the nephrotoxicity
in rats induced by cyclosporin A(CsA). The experimental rats were divided into three groups of ten. The Normal
group was given nothing. The Control group was given only saline water every day for 14 days after the
subcutaneous IV injection of S0mg/kg in CsA every other day during a period of 14 days. The sample group was
administered 4.8mg/200g of Astragali Radix extract daily for 14 days after the subcutancous IV injection of 50mg/kg
in CsA every other day for 14 days. These groups were observed for 14 days.

This experimental research focused on measuring the levels of BUN, creatinine, total protein, sodium, potassium,
chloride, AST and ALT in the serum and specific gravity and creatinine in the urine.

The results were summarized as follows :

1. Changes in serum

The levels of BUN, creatinine, AST and ALT in the serum were significantly decreased in the sample group as
compared with those of the control group.

Total Protein level in the serum was significantly increased in the sample group as compared with that of the
control group. Sodium and Potassium levels in the serum in the sample group were a little lower than those of the
control group but no significance was noted.

The chiloride level in the serum in the sample group significantly increased as compared with that of the control
group on the 7th day but in the sample group was significantly decreased as compared with that of the control
group on the 14th day.

2. Changes in urine

Urinary specific gravity in the sample group showed significant increase,compared to the control

group on the 7th day but were a little higher than that of the control group on the 14th day.

Creatinine level in the urine were a little higher than that of the control group but no significance was found.

These results suggest that honey-fried Astragali Radix might be effective on the nephrotoxicity in rats caused
by CsA.

key word : Cyclosporin A, nephrotoxicity, Blood urea nitrogen, Aspartate aminotransferase,
Alanine aminotransferase, Creatinine
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1. A%

1) B

AHEEL Sprague - Dawleydl . =73 &
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2) BH

(1) ¥£%E(Astragalus membranaceus Bunce,
ASTRAGALI RADIX : A% AXpE, 5%
) :

(2) ME(AE &25E, o7l ol &%)
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*EE 460gS 5o AR

3) Cyclosporin A(CsA)

HEH A CsA(Sandoz, swiss)E AF&3t3t}.
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FREAK 3000mlE W # § A Bt
o33 JEW-S rotary evaporatorZ R IEHE
gk v}, st (Model 104, ALPHA, W,
Germany)® #ifkwmigEsle] ¥HEMNY 164g
£ A

2) Wke] #ER

EETY 10vkA & & FoE 3o CsA
& FAEIA @& EEANormal group),
CsA 50mg/kgS AYLE 1497 HTFEHS o
£ 4AHEAEKE Fo98 HER(Control group)
2 CsA S0mg/kes ALE 1497 EFTFEHT
o EEHEYWES AT 200gF 4.8mgS 1H
1B 14H  BOREIS EHER(Sample
group)2. 2 s th.

3 MmESEE D EK

AR BROYS EWRE 745 1445
of &% ketamin(F3%,&#=)utF shel O
WZEAZ 95 AAT oS A=A 30%
7Y FolF U7t 3500rpmoll A 158 @4 B
Zatd s st ®=3 6¢4H 13Y
A GRS B TS 2SS fiHfcageol
dol 24X 5 MES ol mHAbS] AL
&3
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3. mFE 9 R

1) 1+ blood urea nitrogen(BUNME HITE

M+ BUN &#F2 Krieg 5(Krieg M et
al. J Clin Chem Clin Biochem 1986;24:863)
9] W o g yrea kit(Boehringer mannheim,
Germany)E ©|&3t9q AF Asist ®47]
(HITACHI747, Japan)Z =733ttt

2) I creatininefd BT

M creatinine & #&F-2 Cook(Cook, JGH.
Clin Chem Acta 1971;32:485)¢} Hw oz
crea kit(Boehringer mannheim, Germany)&
ol-g3td AF At A 7IH(HITACHI747,
Japan)2 A3 A Th.

3) ¥ total proteinfE BE

m#F=+ total protein THFEL  Witte}
Trendelenburg(Witt I and trendelenburg C.J
Clin Chem Clin Biochem 1982;20:235)¢]
WO R TP kit(Boehringermann heim, Germany)

g ol g3l A% Asst ¥A7|(HITACHI747,
Japan)2 A3t

4) i sodiumfE WIE

mEF sodium T FL  Tietz(Teitz NW.
Clinical Guide to Laboratory Tests. 3rd ed:
Philadelphia: WB Saunders;1995;562-5)2] 1
Ho =7 Ciba-corning 644 cal-park kit(Ciba
corning Diagnostics Ltd, Germany)& ©]&
3o} Asid £ An)(CIBA-corning 644)%
Z4 st

5) MMiFF potassiumfE #IE

MEFed potassium 3 HF-2 Tietz(Teitz NW.
Clinical Guide to Laboratory Tests. 3rd ed:
Philadelphia: WB Saunders;1995;502-7)¢]
WMo g2 (Ciba-corning 644cal -park kit(Ciba
corning Diagnostics Ltd, Germany)& o]-&
st A A B4 F8(CIBA-corning 644)=
=434t

6) M chloridef AIE

Mg chloride & Tietz(Teitz NW.
Clinical Guide to Laboratory Tests. 3rd ed:
Philadelphia: WB Saunders;1995;124-7)¢] %
Ho 2 C(Ciba-corning 644cal-park kit(Ciba
corning Diagnostics Ltd, Germany)E o|&
o] Asid 4 AH(CIBA-corning 644)2
ZA43tA ).

7) M7 aspartate aminotransferase(AST)
& T

mFSF AST $&FL Lorentz 5 (Lorentz
K, Rohle G, Siekannl DG. Klinische Chemie
Mitteilungen 1995;26:190-2)8] Wyl o2  AST
kit(Boehringer mannheim,Germany)Z ¢} &3}
o 2E Aste 247 (HITACHI747, Japan)=
Z A8

8) M alanine aminotransferase(ALT)
s WE

My ALT %2 Thefeld %5(Thefeld
W et al. Dtsch Med Wschr 1974;99:343)<)
Hyoz ALT kit(Boehringer mannheim,
Germany)E ©o]&3t4d AF AR
(HITACHI747, Japan)® &3 31t}

9) B9 specific gravity(SG) HIE
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R SG ¢S Free®l Free(Free, AH
and Free, HM. Urinalisis in Clinical
Laboratory Practice, CRC Press, Cleveland,
Ohio, 1975;236)2] ®W¥H o2 Combur-10 test
RL(Boehringer mannheim, Germany)& ©¢]&
st AF 8388 F47](Urotron RL 9,
Germany)2 ZA 354}

10) /K9] creatininefd ¥I7E

Rh creatinine %2 Cook(Cook, JGH.
Clin Chem Acta 1971;32:485)¢) Wgog
crea kit(Boehringer mannheim, Germany)&
o]§3ted AF Astst FA Z|(HITACHI47,
Japan)2 Z7A3tgoh.

11) #iztpesE

B E datat mean=tstandard errorZ YE}
Wla, FEM BES Student’s t - testE
At g3l eH, P<0.05 ol HS-E FEKR
ol e Aeg zFeh”

M. BEEAR

1. M blood urea nitrogen(BUN){# ##4L,

Mm% blood urea nitrogen(BUN)E= IF
HEhEo] 23.40E0.59mg/deel AL, CsA 50mg/ks
S AUZ 143 FTESH3 BEES 5
g Og 4AMAEKE T3 HERFIAA

F0H, 7H, 14H ££ 7087%1.69,
.03+£0.73, 24.251+0.68mg/deo] A th. ol H|
CsA 50mg/kg-e AY=ZE 1492 & THEHS
TEe FES O BERHEEE SOk
13 HEREF-S FO0H, 7d, 1490 £% 7087

e s

2

3

i )

\

+1.69, 23.61+0.99(P<0.01), 22.07£1.22mg/d¢

B2 70° HEH wad mEsA w4
Att (Table 1)

Table 1. The effect of honey-fried Astragali Radix
extract on the serum BUN level in rats with

nephrotoxicity induced by Cyclosporin A

a) Mean = Standard Error.

Control : only saline water every day for 14 days after
the subcutaneous IV njection of 50mg/kg in CsA every
other day for 14 days.

Sample : administration of 4.8mg/200g of Astragali Radix
extract every day for 14 days after the subcutaneous IV
injection of 50mg/kg in CsA every other day for 14
days.(x+x : P<0.01)

2. M creatininef@ &1L

miE+  creatininef b EFHFNA
0.61+0.01mg/dee) 51, HEHE A= 50H, 7
H, 1484 £#£ 0722001, 051%001, 051
+0.0lmg/deol k. EERAAXE 0722001,
053%£0.02, 0.52%£0.01mg/de= ¥R et
of HEMC] 0t (Table 1)

Table II. The effect of honey—fried Astragali Radix
extract on the serum creatinine level” in rats with

nephrotoxicity induced by Cyclosporin A

The Number BUN(mg/de)
Group .

of Animals 0 7 14(days)
Normal 10 23403059
Control 10 70.87+1.69 27.03£0.73 24251068
Sample 10 23614099 2207%122
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The Number Creatinine(mg/d?)
Group .

of Animals 0 7 14(days)
Normal 10 0612001
Control 10° 0721001 051£0.01 0511001
Sample 10 053+0.02 0522001

a) Mean= Standard Error.
Control : only saline water every day for 14 days after
the subcutaneous IV njection of 50mg/kg in CsA every

other day for 14 days.

Sample : administration of 4.8mg/200g of Astragali Radix
extract every day for 14 days after the subcutaneous IV

injection of 50mg/kg in CsA every other day for 14 days.

3. M+ total proteinfE ##1t

M total proteinfll Lol EHE
A 6.031£0.054g/deeol A 3L, HIEHAMNE= F0
H, 7H, 148 &% 5.33%0.15, 56610.03,
58110.04g/deel i), HEHL2 53310.15
5.71+0.03, 6.01Fx0.05(P<0.005) g/di= 147
of ${EERl Ikt HESA FrietAch
(Table TI)
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Table III. The effect of honey-fried Astragali Radix
extract on the serum total protein level in rats with
nephrotoxicity induced by CyclosporinA

Table IV. The effect of honey-fried Astragali Radix
extract on the serum chloride level in rats with
nephrotoxicity induced by Cyclosporin A

The Number Total Protein(g/df) The Number Chloride(mmol/L)
Group ¢ Ac Group § Ani

of Animals 0 7 14(days) of Animals 0 7 14(days)
Normal 10 6.03£0.05" Normal 10 101.9+043”
Control 1o 53*015 566+008 581004 Control 10 10082070 10174036 10452043
Sample 10 5714003 6017005 Samgle 0 BEE0R  1007+0G"

a) : Mean® Standard Error.

Control : only saline water every day for 14 days after
the subcutaneous IV njection of 50mg/kg in CsA every
other day for 14 days.

Sample : administration of 4.8mg/200g of Astragali Radix
extract every day for 14 days after the subcutaneous IV
injection of 50mg/kg in CsA every other day for 14 days.
(*xx% : P<0,005 vs. control group)

4. mF+ sodiumfE #{k

Mm¥Ed sodiumfE Bk EFEFNA 1366
+0.42mmol/Lel R, HEREAME $08, 7
H, 14894+ &% 135.2+047, 137.9%0.37,
136.9F0.36mmol/Lo] ot A A= 1352+
047, 13751052, 1364*=045mmol/LE ZHA
oy FEM ST

5. i+ potassiumfl 1L

miFs  potassiumfl #fte IEFRAA
46610.09mmol/Lol 3L, BRI = 0
B, 7H, 1489 £+% 491+0.17, 458+0.12,
491*0.23mmol/Le] R ct. HEEFFANAE 491
*0.17, 452%0.17, 486%0.12mmol/LZ ¥Z
frol w3l wdtot HEikol sl

6. MM chloridefE %44l

IiiE A chloridef #{t= IEEH#FIA 101.9
10.43mmol/Lel sl 3, BB ME 20H, 7
H, 1484 %% 100.8%:0.70, 101.7+0.36,
1045 0.43mmol/Le] St} FE# A= 1008+
070, 103.8*0.82mmol/L(P<0.025), 10271063
(P<0.025) mmol/LZ HEEMAA 7THdE= ¥
Bt v HEISA FUretd ey, 14849
= HiEERd kst FESA BWde ok
(Table IV)

a) : Mean® Standard Error.

Control © only saline water every day for 14 days after
the subcutaneous IV njection of 50mg/kg in CsA every
other day for 14 days.

Sample : administration of 4.8mg/200g of Astragali Radix
extract every day for 14 days after the subcutaneous IV
injection of 50mg/kg in CsA every other day for 14
days.(++ : P<Q.025 vs. control group)

7. M aspartate aminotransferase(AST)
i Bk

¥ aspartate aminotransferase(AST){&
t IE#Be] 8850%830U/Lellx, Hugata
AE #0H, 7H, 14H°] &% 8583116.64,
133.4£18.06, 109.7£6.73U/LolAt}. olo H]
& mEREFS 85.83116.64, 1026+6.79, 84.13
19.05(P<0.025) U/LZ 14¥o] FESIA W
4319t} (Table V)

Table V. The effect of honey-fried Astragali Radix
extract.on the serum AST level in rats with nephrotoxicity
induced by Cyclosporin A

The Number AST(U/L)
Group )

of Animals 0 7 14(days)
Normal 10 8850+8.307
Control 10 8583+1664 133411806 10971673
Sample 10 1026679 8413905

‘a) Mean= Standard Error.
Control : only saline water every day for 14 days after
the subcutaneous IV njection of 50mg/kg in CsA every

other day for 14 days.

Sample @ administration of 4.8mg/200g of Astragali Radix
extract every day for 14 days after the subcutaneous IV
injection of 50mg/kg in CsA every other day for 14
days.(x* : P<0.025 vs. control group.)

8. i alanine aminotransferase(ALT)
i 1L
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lfii# e alanine aminotransferase(ALT){#
= IEE#o] 5141343 TU/LOl AL, HIER
AMEe #O0H, 7H, 14HH £4 3517X544,
87.33£6.83, 66.40+2.88IU/LolAt). EEaHE
A& 35.17%544, 67.63E£4.59(P<0.025), 53.33
+297(P<0.005) TU/LZE 7TH= 14H EEE
of t3te] HESHA HASATH.(Table VI)

Table VI. The effect of honey-fried Astragali Radix
extract on the serum ALT level in rats with nephrotoxicity
induced by Cyclosporin A

Group The N@Mr ALT(IU/L)

of Animals 0 7 14(days)
Normal 10 5140+343"
Control 10 B17E544 87331683 66401283
Sample 10 67631459 5333297

a) : Mean* Standard Error.

Control : only saline water every day for 14 days after
the subcutaneous IV njection of 50mg/kg in CsA every
other day for 14 days.

Sample : administration of 4.8mg/200g of Astragali Radix
extract every day for 14 days after the subcutaneous IV
injection of 50mg/kg in CsA every other day for 14
days.(** : P<0.025, **** : P<0.005 vs. control group.)

9. JR 9 specific gravity(SG) &1t

fRrh specific gravity(SGME b EHH
o A 1.018+0.002¢1 31, HWEHAME 0
H, 7H, 1489 #%4% 1.021x0.004, 1.018%
0.003, 1.00510.00201 A}, EERFol A= 1.021£
0.004, 1.028%0.001(P<0.005), 1.008£0.001%
7HA dixzTel " =e HESA St
AR 4HAAME e F7HE dEHoY
FEMES AT

10. )R 9 creatininefd 1L
R4 creatinineff ki EHEBANA 9565
+3.76mg/deol R B A= ZEO0R, 7H,
148 &% 61.73%6.19, 72.17%6.84, 76.93*
3.93mg/deol v EHERRFANAME 61731619, 75.17
+15.37, 7897*x5.18mg/ddo 2 F7tEF oLt
HEMS dA
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o ¥4 2 fFE7t dAEHY, 53 IL-2 9
AR Burt AstA JAd =23 IL-2
FE&A FEE Attt o)y W3l A3}
g4 7|Ho B3l A3 @EA IxE=
2914} Cyclosporine® Z¥3}= cyclophilin
o] #dd A2=Z Az} Cyclophiling &
ZxA FHS EOHEEA o FE BR
7 d=d ZE RfE #%K7t Cyclosporine™
A3k, 28822 Cyclosporined] 9 &
cyclophilin®] 715 el Wd A7 53
AAo] gJ= Ao g Bt} Cyclophiling &

Z g4 7F¢d U2 < peptidyl proline

cis-trans isomerase’} & Eom o] FA
= gulo] FAE T @] foldingdl T
. Cyclosporined #&m #yBsE 20~
50% AL F5HY Fo 3~4A 7% 7E B
B g9} mee Cyclosporine® 60~
70%7F Ao dH=EY, 10~20%5o]
o o KR#Me o 64170l U
B2 FiAM Y T 252 E3lo wjA
"o

ot o] ZEAEIZE Ha del o] S UA
HY JA I Yol A sHx B EE0
BagAed, F B8 BHHoz 25~
5% A A UEhd T kR o3k
(glomerular filtration rate)® o] 7
2ot AfMRES A2FH UIME o
HEgd &4z B BB SEo
30% A=A a¥ro] YEbdTh i EM
= oA IRE#(tremor) ol W FE R fEo] e}
W% gk 509% gAtelA AST 2 ALTY
&4 bilirubinel F71e FES FolAY
Fastd gloldY. RYPSER F7ishd o &
He AAA ®HoE 583tk Cyclosporine
s Fou o Aol %zt FUbEY gE
HE AAA L HEEHAS W B BmAE
o o] FF3H, ol EBE Hol:e 7
7t 2ot £ EHE(hirsuitism) 3 EERIRREE
(gingival hyperplasia)e] 10~30% 3F=}ol A
e 3, B, RE ORE, A, BlERK
(sinusitis), “MJE4L 5 (gynecomastia), F5E
% 2 H(tinnitus) 50 Jdehd & 9o,

CsAe] BEHEMLS 1 Kol g3six] =gt
B SES ARG AFH TWmiol fFASH,
Fe #be FZ AMMARES BiRe
o) #3Eo} miFH BUNI creatinine® LTI+
o2 Ueygrty s cpiRam

53] P28 oA BEMES R 2
st FES EESI AW FikdtA] &
T FAREE 29T F o] F
A HQen, MyersE¥e 4% o4 &
e o4 CsAE AH&3 &2 329 F 29
oAlA B Fidl A BhEldd Aol
BrRaEe @ AE BRad v Qo)

o9} & CsAR <13 HHEMHS TH87
Aste & A¥S A Hed A8 FE
FolA #EF7 7 Astkn g8A ok
SullivanE”e HE# #EY L7} AFS
1:2400 9 ws] AFHAE 11125022 oA 9
B B Algel 26 WA 3wz dok AL
e} Z& WglE: B 4 Juin AT F
W CsAdl o3 Wi Hste dxdez
ABRE EfEol &4 Fo FES PASY
A BdaAl 2 electron dens inclusion £ ¢
MRS 7FAQa, Aldo] A3t o)A o
2 Q% FHEY MEESHEERES zdca
B3R

ol CsA¢l EIFHE Zol7] A% d+7}
A& Qe vt #PE verapamilo] CsA%
o & B 7le el gk BEol
e B HRE XY Jvxn Busgh
@08 muukpuA#sio]l Cylosporin A Eol2
49 A s 5E Ariel X,
RN A 9AT AEMC] A58 B
sk ovh otk =3 A0 BRI HEHE
el e WIPRKES CsAY &
2 fid 379 RBEF L FEN B
A FASE S E Bausts.

HEBHEAgA da solu e HEE WE
AT pigol  TeREMR BBE A Aal
PEEEIERE KESE AFRE A/ RER
—£¥W8 Ll —FEE 4AHE BKES
ZH +A KRR, olztn MiREl Utk K
RO EEBEABATD NN E TRATH A
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