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ABSTRACT

Effects of Euphorbia Pekinensis RUPR. on Rats with
Acute Renal Failure induced by Gentamicin Sulfate.

Sung Hyun Lee, Se Yung An, Dong Hyun Cho, Ho Kyung, Doo O.M.D.
(Dept. of Internal Medicine College of Oriental Medicine.
Kyung Hee University.)

This article is to investigate the effects of Euphorbia Pekinensis RUPR. on rats with acute renal
failure induced by gentamicin sulfate.

So this experimental research was focused on measuring (Dthe levels of creatinine, blood urea
nitrogen, glutamic oxaloacetic transaminase, glutamic pyruvic transaminase, total protein, sodium,
potassium, chloride in the serum and @the levels of protein, blood, sodium, potassium, chloride,
pH, specific gravity and volume in the urine and @intake water.

The results were summarized as follows.
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1. While the levels of creatinine and glutamic oxaloacetic transaminase, glutamic pyruvic

transaminase in the serum were significantly increased, the level of BUN in the serum were

partially increased and the levels of sodium and potassium in the serum were partially

decreased on the Euphorbia Pekinensis Rupr. group.

2. While the urine volume was significantly increased, the levels of protein, blood, sodium and

chloride in the urine were partially increased and the specific gravity, pH in the urine were

partially decreased.

According to the above results, it is shown that Euphorbia Pekinensis Rupr. without refinning

had a diuretic effect on rats with acute renal failure induced by gentamicin sulfate, but aggravated

the glomerular filtration rate and tubular reabsorption. So,it is supposed that Euphorbia Pekinensis

Rupr. without refinning needs to be used carefully on renal disease and futhermore research about

the kinds of extracts form is necessary.
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-3 - A6 A1E EY295-

Ftol &M H3ltti ¢# gentamicin
sulfate® 48t & Bres F2 DL
& BKREY shtd kS HHEste B
23 ¥ 2R ARG BEE IVl #E
s bholoh

n.® &

1. BREY % #8

1) EEREY

g 180 ~ 220g9) Sprague-Dawley% # 3
Z R ERIRle] FAAeH, BFEAER(EE
A, PRBYAIS BS FEI] fastdA 2
EE EERE R EEAMY &’ OHER A
&t

2 FHE )
BT Hihe EHERAA TUstl MR
# % @msac

2. B &

1) 971= AR

K#, 600g< 5000ml round flaske]l ¥
3,000mi®] WEKE el SHABE KA
3rFM 9 MBAGUET % AT WERS
rotary evaporator® WEEEMES % 40T ME
BREAN REEREAA KBA7I2 17148
A

2) BrE % 4 nignm

BB 10velE 1#o2 3o Control #,
Sample A # % Sample B #°2 U¥iu T

E ZE9 gentamicin sulfate(ZH FEFTHF
A3AL HME)E BpEEE 200gd 16mg¥ 18
16l 108 FIM L TEHIA BEres F
BAI AT WBEER#YE gentamicin sulfate &
Az #% 6H FE 127X 7THME 18 18 &
nFERslgem, S-AFAAE 18 1E 2mle
saline(4E HAHWK)S KNRSIH L, S-BRf
AE 184 KRY7]12 4571mg/2ml/200gS 7%
nRERS .

3) KRiln ¥ Mo

Gentamicin sulfate® E4317] 17T #% 0
H(ES 1HFD, 68, 1287 ERBYS ether
Z 71EA FEAZ 9 DEFRE Rk
MmKS ELFEste Mm-S AU

4) muiFH &8 g WE
(1) Mm#H+ blood urea nitrogen(BUN)E
27%63839)
mF+ BUNfEY Urease-Indophenol#: &
B3 Urea-NB-Test-kit (Wako Pure Chem-
ical Industries, Ltd, Japan)E {#FH3te] HEs}t
At
(2) M creatininefid W™
m¥E+ creatininefli= Folin-Wulkel uteh
Creatinine-Test Kit (Wako pure Chemical
Industries, Ltd, Japan)& {EfA3to] HESRA
(3) m#+ #EA(total protein)fi WE"*
miE+ WEAHEE Biuretikol] K3t A/
GB kit{Wako Pure Chemical Industries, Ltd ,
Japan)& {Ff sl BIESIA .
(4) M+ transaminase FEHEEE WE"
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e glutamic oxaloacetic transam-
inase(GOT) ¥ glutamic pyruvic transaminase
(GPT) #&¥E+ Reitman-Frankel'stkol K3}
o] S. TA kit (Wako Pure Chemical Indus-
tries, Ltd, Japan)E f#fste] BlEs G}
(5) M+ sodium(Na") @ potassium (K')
i g™
fi# s Na” 2 K'ffx Flame photomely#:
of . 43l Flame photometer (Corning 455,
Corning Co., England)& ®#fste] @EstRot.
*(6) m¥EF chloride(CIME WE™™
{1 {75 Cl‘{‘[ﬁ—‘\f Schales-Schalestsell o

2t fiEs ot

5) Keh HERS R RE BE
() FAR, MR 2 pHO BE WE™
EaR, mR 2 pHY EE WEL
Medi-Test combi-9 (Macherey Nagel, Germ-
any)& £f st FAstAd
HARE BHS (-), 30mg/d2 (+), 100
< (++), 500 (+++) 22 XL 3Q, mER=
S (-), 10Ery/ul& (+), 502 (++), 2502
(+++) 2 FiLstAt
(2) R Na” 2 K wisg™
R Na’” @ K' {x flame photomely#:
o] 43l Flame photometer (Corning 455,
Corning Co.England)E {#fste BEsSR
) Reft CIfE W™
R Cl{i Schales-Schalestkoll 3}
nzEst A
(4) RE WE
RE BES metabolic cageol EEREW
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& 4931 EF fAME f4a3tH A gentamicin
sulfate® FH37] WHIEF 08, 58, 11EAY
B &4 24858 RE KM @WEsHoh
(5) Kol HE HE
RS WEE  HWEIH (R EISBIER,
Japan)& RS WE A

6) K5 B E (intake water) HI%E
KOBIRE MITL metabolic cagedl &E
e Wi 7 fAHE 2483t | gentami-
cin sulfate EA37) HIFS 48, 9H, 148 A
FE £% 24K BRT X0BS WESAG

3. HEETERIE
£ R HHY BHEH BTL Student’'s
T-test @ x’testo] k3ot

n. € 8 & &

1. miE+ &8 Ra 81t

1) ¥ creatininel 1L
BB mi+ creatininefi:,
sulfate 16mg/200g2 1H 1 1093 & TS
3o &H BAES FEAN HEBEHAME &
0H, 6H, 12H9 %% 064059, 4.38+0381,
6.01+0.70 mg/dlo]13L, Sample ABAME %
# 0.68+050, 497+0.87, 6.00=0.61 mg/dZA]
HEHT e 28271 f11e, Sample BH
AME £% 065061, 468+0.85 8.34+0.75
mg/dl(P<0.05)2 12B°) AE3IA 8mstQch

gentamicin



~FEE 39 AMAERK) Gentamicin sulfate® HFEY AR A# BRZd MAE PE-

(Table 1)

Table 1. Effects of Euphorbia Pekinensis
on Serum Creatinine in Rats with Renal

Injury induced by Gentamicin Sulfate

The number Serum Creatinine(mg/dl)”

Group

of animals 0 6 12(days)

068+050 4.97£087 6.00£0.61
065061 468085 8341075

S-A 10
S-B 10

a) : Mean * Standard Error.

S - A : Saline (2m!{/200g, p.o.)

S - B : Solid extracts of Euphorbia pekinensis.
(45.71mg/2ml/200g,p.0.)

Statistical significance *; P<0.05, vs.Control Group

2) MmiF+ BUNfE #1tL

M BUNfAE HERCINE #0H, 6H,
128 #£% 157%10, 635*58 774%69
mg/dle] 9, Sample AFNME £4% 167x
09, 658+6.2, 80.3+79 mg/dlZ 6H3} 12H 9
HIg# st @msle fHEo]l AN &
BHe e, Sample BEYIAME %% 160
*15, 688=*6.1, 89.1X6.5 mg/dlZ 12H ] #in
st RS HRou FEHLS YU (Table
o)

Table I. Effects of Euphorbia Pekinensis on
Blood Urea Nitrogen(BUN) in Rats with
Renal Injury induced by Gentamicin Sulfate

The number B U N(mg/dl)?

Group

of animals 0 6 12(days)

Control 10 16710 635%58 77469
S-A 10 167109 658%62 803179
S-B 10 16015 688%61 89.1t65

a) : Mean * Standard Error.

S - A : Saline (2m)/200g, p.o.)

S - B : Solid extracts of Euphorbia pekinensis.
(45.71mg/2ml/200g,p.0.)

3) m#F+ GOT EHE 8L ‘

m#Es GOT EHEES HEBRAA Z0H, 6
H, 12H9] %4 673%81, 153.7+15.1, 198.4%
254 units¥ i, Sample ABINAE K&
65.7£89, 1605128, 195.0F*20.0 unitsZ ¥
B fige 28271 ¢l9led, sample Bl
e £% 664%79, 159.8%13.8, 279.2%233
units (p<0.05)2 128 HER tzsted F
BatA ®m3tAt. (Table )

Table I. Effects of Euphorbia Pekinensis on
Serum Glutamic Oxaloacetic Transaminase
(GOT) in Rats with Renal Injury induced by
Gentamicin Sulfate

The number G O T(Karmen's units)®
Group

of animals 0 6

12(days)

1537151 1984£254
160.5+128 195.0%20.0
1598138 279.2+23.3«

Control 10 673%81
S-A 10 657%89
S-B 10 664%79

a) : Mean. *+ Standard Error.
S - A : Saline (2ml/200g, p.o.) .
S - B ¢ Solid extracts of Euphorbia pekinensis.
(45.71mg/2ml/200g, p.o.)
Statistical significance *P<0.05vs.
Control Group.
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4) myEh GPT &E#E 1L

My GPT EMEE EFHREANA H0H, 6
H, 128 %% 30.8%26, 51.3+42, 76.8+49
units@ 32, Sample AFAAME &% 340F24
50.8€4.0, 65750 unitsZ 12Ho] ¥
ety midstd o FEES 1315, Sample
BRIl A= £4% 328%29, 52739, 1062%7.1
(P<0.01) units2 12H0| HEHe) atd HE
stAl sttt (Table V)

Table IV. Effects of Euphorbia Pekinensis on
Serum Glutamic Pyruvic Trans-
aminase(GPT) in Rats with Renal

Injury induced by Gentamicin
Sulfate
The number G P T(Karmen's units)”
Group
of animals 0 6 12(days)
Control 10 308%26 51.3*42 768%49
S-A 10 340%*24 508%40 657£50
S-B 10 328%*29 527439 106271

a) : Mean * Standard Error.

S - A : Saline (2ml/200g, p.o.)

S - B : Solid extracts of Euphorbia pekinensis.
(45.71mg/2ml/200g, p.o.)

Statistical significance *;P<0.01 vs.Control Group

5) M MEEE L

Mt REEMEE WG A H0H, 68,
12H0] %4 68%02, 5403, 51+04 g/dlo]
23, Sample ABOINE 6903, 5404, 53
05 g/dlZ2 HERT ZR7F 13, Sample
BRI M= 44 67402 52%04, 52405 g/dl
2 gEns g 2R Ao (Table V)
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Table V. Effects of Euphorbia Pekinensis
on Serum Total Protein in Rats
with Renal Injury induced by

Gentamicin Suifate

The number Total Protein(g/dl)”

Group

of animals 0 6 12(days)

68%02 54%03 51+04
69103 54*04 53%05
67102 52+04 52£05

Control 10
S-A 10
S-B 10

a) : Mean * Standard Error.

S - A : Saline (2ml/200g, p.o.)

S - B : Solid extracts of Euphorbia pekinensis.
(45.71mg/2ml/200g,p.0.)

6) IR Na'f 4k

¥+ Na'fges #E#eA %0H, 68, 12H
of %% 1424%09, 1341%+18, 1231*20
mEq/1°]1%1 1, Sample AFAE &% 1450%
1.0, 1348+2.3, 131.4+3.2 (P<0.05) mEqg/1Z 12
Holl ol Wt HEsHA EmatAL,
Sample BFIAME &4 1434%1.1, 1304£21],
1182+34 mEq/12 #BHH Fitte 2ZE7T QL
At} (Table VI) '
Table VI. Effects of Euphorbia Pekinensis
on Serum Sodium(Na') level in Rats with

Renal Injury induced by Gentamicin Sulfate

The number Serum Na'(mEg/)”
Group
of animals 0 6 12(days)
Control 10 1424+09 134.1+18 1231%20
S-A 10 1450%10 1348+23 1314%32
S-B 10 1434%11 1304+21 1182+%34




- e % : A16AW A1z 2W05-

) t Mean * Standard Error.

A : Saline (2ml/200g, p.o.)

B : Solid extracts of Euphorbia pekinensis.
(45.71mg/2ml/200g,p.0.)

Statistical significance *P<0.05 _vs.Control Group

w

S...
S._

7) fFEH KE 84k

mE+ K'iae HWEHAA %05, 66, 128
o #4 481%029, 501+021, 6.24*+0.18
mEq/1019 31, Sample AZfolAM = K% 490%
0.20, 5.21£0.33, 5.99+0.20 mEq/1Z 128 ¥
Bifd 3ty mdste HS RYou A&
#e glen, Sample BRIAME &4 477
0.25, 5.02+£0.40, 6.00+£0.35 mEq/1Z 12¢°l #
B 3ty BWdste HEe 290U FE
#e ol (Table VI)

Table VI. Effects of Euphorbia Pekinensis

on Serum Potassium(K') Level in Rats with

Renal Injury induced by Gentamicin Sulfate

The number Serum K'(mEq/)®
Group
of animals 0 6 12(days)
Control 10 481029 501021 624+018
S-A 10 490020 521%033 599+020
S-B 10 4772025 502+040 6.00X035

a) : Mean * Standard Error.

S - A : Saline (2ml/200g, p.o.)

S - B : Solid extracts of Euphorbia pekinensis.
(138.40mg/2ml/200g,p.0.)

8) mi CUfE st
mEs Cl s HWERANA #0H, 6H, 128

ol #% 109.1+16, 91.3+16, 89.5+3.1 mEq/l
o]13l, Sample ARfANMNE £%& 1064%20,
938+1.7, 98.7+27 (P<005) mEq/l1Z 128 9|
BT W3t HESHA #Bmd gz, Sample
BEolAME  1068+21, 90.3%20, 90.1+3.0
mEg/12 HEHEG EdE Aolsb gl
(Table V) |

Table VI. Effects of Euphorbia Pekinensis
on Serum Chloride(Cl’)) Level in Rats with

Renal Injury induced by Gentamicin Sulfate

The number Serum CI (mEq/1)”
Group

of animals 0 6 12(days)
Control 10 1091*16 91.3*16 89.5*3.1
S-A 10 1064*20 938*17 987+2.7"
S-B 10 1068%*21 903%20 90.1£3.0

a) : Mean * Standard Error.

S - A : Saline (2ml/200g, p.o.)

S - B : Solid extracts of Euphorbia pekinensis.
(138.40mg/2ml/200g,p.0.)

Statistical significance *,P<0.05 vs.Control Group

2. R+ BEHS Y REQ Bt

1) |AR BE 8t

BER BES WERAA 0B += 2ula),
++E 0uhg], 6He +i= 5ula], ++& 4v}a], +++
E 1nbe), 1286 +& 3bE), ++= 6up), e
E Intgjglen, Sample ARl Wi
g ERI glgden, Sample BEOIAE 6
dell ++7} 6utElE EmeteE HEE Rgoy
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BEHL . (Table X)

Table IX. Effects of FEuphorbia Pekinensis
on Urine Protein in Rats with Renal Injury

induced by Gentamicin Sulfate

Urine Protein (mg/dl)

The number
Group 0 6 12(days)
of animals
- 4+ 4+ FHE -+ 4+ A - 4+ ++ 4
Control 10 82 00 0541 036172
S-A 10 9100 1441 0370
S-B 10 8110 1360 0271

a) : Number of animals.
- ! Normal, +:30, ++:100, +++:
500mg/dl
S - A : Saline (2ml/200g, p.c.)
S - B : Solid extracts of Euphorbia pekinensis.
(138.40mg/2ml/200g,p.0.)

2) MR BE Bt

MR BET HEHAAME 6B +& 4vte,
++& 3ntggew, 1280 +E3nta), ++& 7v}
2 +++E Onlal oM, Sample ABI A= YW
3 pigE £2R27F g3, Sample BEAAME
126]  +++7} 4uiEl2 Bmate He 24
o FEMS g1t (Table X)

Table X. Effects of FEuphorbia Pekinensis
on Urine Blood in Rats with Renal Injury
induced by Gentamicin Sulfate

Urine Blood (Ery/ul)

The number -
Group 0 6
of animals

12(days)

— o+t P -+ 44 HRE - 4+t 44
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Control 10 9100 34306 06370
S-A 0 9100 4411 1360
S-B 10 9100 4420 0064

a) © Number of animals.

- Normal, +:10, ++:50, +++: 250Ery/ul

S - A : Saline (2ml/200g, p.o.)
S - B : Solid extracts of Euphorbia pekinensis.
(138.40mg/2ml/200g,p.0.)

3) Rrh Na'fi 81k

JReh Na'fie HEE#A 08, 68, 12H
£4 1871158, 1931+237, 188.1%29.1
mEq/1°]1 3, Sample ABAIME £% 1795%
16.8, 2004+19.4, 1854+30.7 mEq/12 HBE
I st #Bmdte EHmel ARev FH
Ere ¢gllen, Sample BEANME %%
1772%186, 1902+26.1, 200.3+395 mEg1Z
12B9) R il ®Bmie HEL
BYov HEKS AT (Table XI)

Table XI. Effects of Euphorbia Pekinensis
on Urine Sodium(Na') Level in Rats with

Renal Injury induced by Gentamicin Sulfate

The number Urine Na'(mEq/1)®

Group

of animals 0 6 12(days)

Control 10
S-A 10
S-B 10

187.1+158 193.1%237
17951168 2004£194
17721186 . 190.2%26.1

188.1+29.1
1854£30.7
200.3£395

a) : Mean * Standard Error.

S - A : Saline (2mi/200g, p.o.)

S - B : Solid extracts of Euphorbia pekinensis.
(138.40mg/2ml/200g,p.o.)
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4) R K'fE 81t

R K'{Ee HEEA %08, 6H, 128
o &4 186%05, 175+0.6, 192106 mEg/1°]
9131, Sample ABolAE £4 191106, 186+
0.7, 19.6+05(P<0.001) mEq/12 R i
gt 12B9) FEI #Ewrt AANeH, Sample
BRI M= #4 187106, 189*06, 179107
mEq/|Z A% HERS Fige 2RA7 JUd
(Table XI)

Table XI. Effects of Euphorbia Pekinensis
on Urine Potassium(K') Level in Rats with

Renal Injury induced by Gentamicin Sulfate

The number Urine K'(mEq/D)®
Group

of animals 0 6 12(days)
Control 10 186%05 175106  19.2+06
S-A 10 191£06 18607  196%05
S-B 10 187%06 18906 17907

a) : Mean * Standard Error.

S - A : Saline (2ml/200g, p.o.)

S - B Solid extracts of Euphorbia pekinensis.
(138.40mg/2ml/200g,p.0.)

Statistical significance *;P<0.001 vs.Control Group

5) Re CIfE 81k

Rep Cl{E 8t HRAF A 20H, 6H,
12H4 ##% 498%29, 509%37, 537%+38
mEq/1°1% 3, Sample ABIAE &% 502+
24, 53.7%£29, 538+39 mEg/lZ HEHE 7
g2 £E7F g1, Sample BEANAE £4%
4839+25, 53.7+3.0, 57.1%45 mEq/1Z 12H9]

HERHA it #hsts Has 2oy A
B2 gl (Table XD

Table Xl Effects of Euphorbia Pekinensis
on Urine Chloride(CI) Level in Rats with
Renal Injury induced by Gentamicin Sulfate

'The number Urine CI'(mEq/1)”
Group
of animals 0 6 12(days)
Control 10 498+29  509+37 537138
S-A 10 502£24 537+29 53.%+39
S-B 10 489+25 537130 57.1%45

a) : Mean £ Standard Error.

S - A : Saline (2ml/200g, p.o.)

S - B : Solid extracts of Euphorbia pekinensis.
(138.40mg/2ml/200g,p.0.)

6) KE (b

Efle) gentamicin sulfateE TEAtSE7) fAfF
3t # 280H, 6H, 128 £4% 24RE RS
metabolic cage°l A #RERsle] REES WES
k.

HEFHAME £4% 114+10, 30559, 297
+45 ml/24hrs °]lem, Sample ARl
%% 109+09, 340+48, 302+50 ml/24hrs2
6HO B Hato Emae fHEe 24
o FEMES fllen, Sample B = #
% 108%13, 335*55 46.9*+4.1(P<0.05)
ml/24hrs2 129l #EEMA st HESH
®mstd . (Table XNV)
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Table XN. Effects of Euphorbia Pekinensis
on Urine Volume in Rats with Renal Injury

induced by Gentamicin Sulfate

The number Urine Volume(ml/24hrs)”
Group
of animals 0 6 12(days)
Control 10 114£10 305%59 297145
S-A 10 109£09  340+48 302150
S-B 10 108*1.3 33555  469*4.1«

a) . Mean * Standard Error.

S - A : Saline (2ml/200g, p.o.)

S - B : Solid extracts of Euphorbia pekinensis.
(138.40mg/2ml/200g,p.0.)

Statistical significance *,P<0.05 vs.Control Group.

7) R pHE| 1L

Reb pHel #ke BERA %0H, 6H, 12
Hel %4 6303, 67106, 65105 o|gon,
Sample AZfelAE %4 63102, 65105, 6.2
+03 o2 1269 HBE M FF ZoiA
T fHRe 2Egev AEHES e,
Sample BROIAE %% 64+04, 62+04, 61
£05 24 6HF 12 HER sl W
g ot HEMS AATh (Table XV)

Table XV. Effects of Euphorbia Pekinensis
on Urine pH in Rats with Renal Injury
induced by Gentamicin Sulfate

The number Urine pH ?
Group

of animals 0 6 12(days)
Control 10 6.3%03 6.7+06 65£05
S-A 10 63*02 65105 62%03
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S-B 10 64%04 62104 6.1£05

a) : Mean * Standard Error.

S - A : Saline (2ml/200g, p.o.)

S - B : Solid extracts of Euphorbia pekinensis.
(138.40mg/2ml/200g,p.0.)

8) R W9 sk

RSl WES b HERAAM Z0H, 6H,
12H ¢ %4 1.020%+0.003, 1.025%£0.005, 1.027+
0004 olen, Sample AFNME £4 1018
+0,004, 1.023£0.005, 1.025+0.005 o2 ¥R
R sl e ERJT glded,
sample BEIIME #% 1.022%0.002, 1.025%
0.003, 1.022+0.003 2] 12U o ERE] L st
o B oy HEMES AU (Table XWD

Table XVI. Effects of Euphorbia Pekinensis
on Specific Gravity of Urine in Rats with
Renal Injury induced by Gentamicin Sulfate

The number Specific Gravity
Group

of animals 0 6 12(days)
Contrel 10 1.020%0.003 1.025%£0.005 1.027%+0.004
S~A 10 10180004 1.023+0.005 1.025=0.005
S-B 10 102210002 1.025%0003 1.022+0.003

a) : Mean * Standard Error.

S - A : Saline (2mi/200g, p.o.) _

S - B : Solid extracts of Euphorbia pekinensis.
(138.40mg/2ml/200g,p.0.)

3. KAaEWmE Bt
F ol gentamicin sulfate® &7 MEIESH



-~ EI 3K A16W AlE EAW0E-

# 204", 6H, 1289 metabolic cageo) EERE)
e $31 A% 24K BN XSBES BT
ot

HEMAME &% 404191, 50.7£7.6, 53.0
65 ml/24hrs ©]o™, Sample ARfA =
&% 387185, 492169, 49.716.1 ml/24hrsZ
HEEg Hde 227 3, Sample BRI
Ae &% 415192, 561175 524+67
ml/24hrs2 ¥REF WY& 2RI AJG.
(Table XVI)

Table XVI. Effects of Euphorbia Pekinensis
on Intake Water in Rats with Renal injury

induced by Gentamicin Sulfate

The number

Intake Water(ml/24hrs)”
Group
of animals 0 6 12(days)
Control 10 40.4%9.1 507176 530165
S-A 10 387485 492169 49761
S-B 10 415%92 561%75 524+6.7

a) : Mean * Standard Error.

S - A : Saline (2m}/200g, p.o.)

S - B ! Solid extracts of Euphorbia pekinensis.
(138.40mg/2ml/200g,p.0.)

v. % ES

&t BT 2(Acute Renal Failure)ol@d &%
2 RKE Bkl B4 2T Bk
o] BRE PIAATW KEZE BW A BNR,
& mMAOBMolY BRY BERY KBRE= fFrEy

A R BHEY AMIEEEM HE B U
RS Talo), f8R BE  EZBEWS EH
(G%# MAF:azotemia) [0,
BEAE KM At BEE BEE SAMS
2 dojuts BE B 4md FREAN H
3te]  mRE A RS ged 228 B
xo) BEA Hd FRS BT EKk

gor] ¥4 creatinineX7} 1 W@ 7]Fo| #
L6151

2t

S BAEL AEoY BEIT 24H T
o] JR&Eol 400ml AT ZIR( oliguria)E e}
e, s 1g50 REC] 100miLl T &R
(anuria) = & o AAT =X %A 1H RE
o] 2,000m! X9 % R(polyuria)E Rstnz
REANT KBS & BR2 A%9 AEe
RIEFESI™ [MiFcreatininefBe] WEo] BHES
28 E¥oln HEFRMmIE(azotemia)e ZE
B &M BHAZAA BHZEdE: FiRe ¥4
317

& HARS BHN BRSO RE, R
AL R, WA Fell 9sly SR HEE
T oy AKoE i 93 KEikE
e BEREY BAHE w24 o= x=
MRS MRE EERES BLE iy BH,

B e RS gk mgxd
o3 &M MR EIE(Acute  tubular

necrosis:ATN)¢] ol &3] —FolA BEH
L2 BRI Y AR, SRR $o EY
o FH mPBEES @YSE MFsiA Zein
ML A MR FEEY BRESE 4o
Bt ETE Bkdts vt 2 5 But w
Hel REMQ FIZE aminoglycoside® Hitk
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# old, amir_loglycosidep‘?‘ﬂ B 93 &
# FREe RE At Hr2Y 10-15%2 7}
F 201 98X o, WEEmoRE
MRES B Hegivoln, ERmozE R
Bl B =Ex, 238 Bl 3 R
¥ e] RS9l adenylate cyclase E#FER9
MEZ WY HARIZE(ADH)S MR
oz N 2 BMY RE 2, SR B
ARAE MEZ Uehdn, HANY SERMmE
(8% BUN, creatinine fEe] #m)o] Jebdok
1819 Aminoglycosides® ARl K3l HE
He B B WERS RERH EH
W R OREEMA, L3 58 SRE &
# BARZO] BAIAVIE Fh o5 RE B/
£ HHAREe Na'B®K7F B so] ks
BBl FlRT EES ERo2 ¢AAGY.
RBBHOE &M BRES WK, METH,
RAF], BE ER %9 fEd Bidan £
& 9lom, BEAHMEE ALK AEMolx
PSS E S, WhaRE, ATHS MEMAsn
Aot 2AE i THEAEA KRS WEAR
P A kg LAE T oKER SRR
B EEENE T olE REE Lk B A
FEVABBRBEIN ) 23 Higot BA RFM
QA BFBEAZEZ SEAUL, FE ¥ %
e o b FERS BWEtm KT FIRMGE
oz BIE ¢ v2dcn @E@stn o
Kol EEAES —RMOE BBEHAL, Y
B ipste TeAY Ee BRIAY #B
sto] ERSEUS FEe ARRAA BAE
fEgel el kRS BB % AU BB
%e MATA %3 KEAE WA HBED %

330

BEEMY BEE B BE JUIEE A9
°o]2 pentamicin sulfate® ZM¥TAR2E HFH
Al Bl fEst] B B R wm
S B&EI v 1 ARS 983 2o
Gentamicin sulfate2 FHEI} HETXR2E RE)
#mstdA HA BUN, creatinineo] LHF I
EMAMERE RV BEIEG. nRKe) mi
creatininex FHWAKE IS BRI/ D] ®i
gt Mifcreatinine@ET BREBEY HE=2
FR8A Ha glon, o7 BTWEHLS @MW
HBAZ PEl2 2 creatinined R PHEES
B8R creatinine AREIN F—3 R H
e SRS  Ed kil JeHE=
Figeee fiEst 8o
&, creatinine® REZZS+= 98 AREE =
= TR Dt ERA EES AT B
BREBZ B MEREAAN FREK IAXFn
MAZ ghrec?®

ol#} 22 creatinine® —fEe) GFR(%‘\%%% i
BE)S] WEWOW, M9 creatininelBf =
Bl geiteEst WEfol AVl A& BhmE
o] WA, B MaHE B wol 8.
mt E3 REBHSGE 2@ REH EA
o BF BN, ERERY Hmn F Bt BT
o] BT Ayl AR FHE EEY HER
A RRERRT KR Ao =%
creatinine®] 1H R HRE-S (HESS] HAR
of lkfistn AfEe] HES A TAgn —
EHEE 18 HER7T AdzZ "JJqeA 'BF
%= check® 4 AP,

BRE&ERE XY KBHES MiFcreatinine©)
1289 8.34*0.75(P<0.05)2 A HEE] H3ly

¥ creatininef =



~ZEE 32 KBABRKO Gentamicin sulfate? FHE BHRY & Frzd nXe gE-

RS Bwrl Je ALE wFo] Hol &
3HA] 92 K#ke] RUBM ] Gentamicin Sulfate
2 FHY It BFRE REAA BE mi
B 3 MBS o=Ax B Reg B
T AR

Blood Urea Nitrogen(BUN)< amino’te]
aminoREL 2 AE ammoniaZ FE2 Ko
K% BElE(cycle)E AX AR, EHEES] 5
FEepe] shtolA gk g Ze el gley
AR, SR wAKe) o AW HE dolxdx
BUNE A9 #b7} AT weF GFRe] IE%
o # 25% T2 WolAd BUN©| mEhyo
2 @matrld SREE WEes A3 mE
g 5 U =X, HBBAAN BAE REEEK
o —#7t MREAN HRE H7ld RE
clearance® GFR& #M3te A HHMHo=Z
FurRgsty g BUNS o#71#] Btk HE
o2 B#mite FKBEE Jom, thahe] KA
BIEC o 8t & £ U3, BHER tim
kKol = BERAA Uread ®BM7F Loyt mrk
BRE7F @mEd 5 919 creatinineR ™ GFRE
ERsHA #9sxe ged,

HEBSE A salinef¥& 6Hl 65.8%62, 12
Bl 8031798 HmH wwsle ¥ue
ol7} gRen, KBS 6H 68.8t61=2A
AR Wl Emst= ] ANoY HE
HE ATt olRoZ mFo] ol BHe m
WEolY RBXd:s & HES FAE 23
Ao g et 28y BHRECNAM creatinine
& 7rA fEs= R BUNZMA BiEs)
o] BUN/creatinine®] S FEsls o] BEE
st

A8l A 9] E#M BUN/creatinine®] H&
1012 #MFEE o] he o8 HTEd ¢
L 5 oA B/, RILFEAS B, 448,
steroidX| &, BBE Him, BRHP%e HEE:=
BUN/creatininett7t #mste 20:1 Lkoz 2
F At metA BUN/creatininelh 7} REMYS
E =2 AfE, BEA U 92 BrY #
FHRAEES HRstdor g} ‘i @E o)
M o] Wt gbatn, BHEKE wos A
BUNo| =7 ®Aste o] ol mA sy
EIEAH RV BN E BEEY SRE
bR % B o] BUN/creatininett7t ©Al IF
He2 Eoks &= Utk HREY F$:
urea®] £E BHE o] Hrt BAOEM HEED
8% (rhabdomyolysis)®] ZA%E WA HT. L2k
et A8 (CO poisoning)®] 79 & AHE
REZ AL SE0dA §3 oz ¥x K
Ml 79 Ao Hil AR 2 S &
Wsl BAsle  BERUEEYE (thabdomyolysis)ol
714, o] W& creatinine®) ApLo] k3| i@
st BUN/creatininett7} ®W4 3t o]} 7+
o] BUN, creatinine2 Zz}7}o] &% oluzg
I KE FEFe] v BEF 0P K gggol
ME o] Kt & B%RE HHEIXE @gs ¢
T Utk

GOTS GPTS] iHHEfES) e AipER <
MEES i MM $& ¥ ol o
2 M i BRA dld Rk A mEe
o. Transaminase= oW #fglxE fFaste
BRols MM EHiEs mERe BE &
MERT A wehA kel kst A7
mro 2 BER7F Bl M BE Eikol
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etk a8y Bk o TES o 10802
A7) Wi ERE we MidA mitdo=
o] BiTele BN Hvs v gty
fAfRoN Mol BES BEESA 3, mhoz9
itio] A5 miT BEE Zxn de O,
B, A, mike] By JAoH miF BE &
e BT g2 R e Jed
A9 kA ethE dutxow
GOT/GPTe| 7} 2Lk Eol® FFEEsfEol Y FF
EFe M Miel Mz misr #HERE
2% dehEe Rt

HREFANY GOTE KBEAA 1289
2792+233(p<0.05)2 FHEIA Bt on,

GPTAAME  kER#EFNA  129¢] 1062t
71(P<00DZ HEME = #BHirl Az
GOT/GPTS] HE 2Lk Eolith ol &E#slA

2L A# o] gentamicin sulfate® K3 Fitd
i BEe BEE uf B A2 RAe=
A4 4 g

Total protein 8093fE LlEe B2 HHAHE
2 Bl 3, I 4FES KEBS 4&AA
100859] FuEdl hom, BH & BES #&
st WEEAS MEte e Aol g o
E MFEEALS mBRERTF, %% globulin, #
B Fo=A HES 4AHEN FERE ZF
T Ak miEBEREREY MRl B&IT A
o, KRN WHRMA BED
t}. Total protein®] #®mslE 2A$= BAKS
BRAE, R, ®\, BIREm, ERK,
Acidosis, #2885, I5EIZE R ZH, KB, SHEl
&3 shock, &t HIE F), MMARERER
(SR EHE, MR A IR, 1B ERRGE,

B
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g, B, REFHES 0K FaKRE $)F
oli, MA3te A+t mEEAES Wi(Him,
B, |AR), BRTRERAHAE, BEAR,
BRI A, BEHE, ENAm, BEIRE, MK
B Solt. A HEIAE KEBEAA
BRMol BEHAA FUch

Na'e filast®g+el ¥2 [BionoZ #BKE
I BEE #Hg |EI} £#S 33y, @
e sgEe mig 2ERT HRNLCE RE
i miE Na'2 8|S Na'# Koo Fe

2 259, FiEEl < e
o FEEHT TFHEE BBY o ERXKSE K B
fMRES W4 2 RE Beld. o] RE B
= BAREY NaWEk7t Bl sl #Exse
B F R (osmotic diuresis)7} BEES FERFO
2 g8 g’ oled Na BBk B 7t
nephron®] °j= FfrolA dojut=A = WHES
& 4 gley aminoglycosides® 47 X2
ALRRE MEC] MR RS Rk
AR MREAT fFEdte EB ERERE
R E#BRE ] gentamicin 2 tobramycin
o fketed B MEE e FROR T
Hol olnlE Na BRik WA 7F EAMREANA
doju= Aoz BEEY. Micropuncture &
BFERY K3 FEE MEBY Na'9 o 70%
7hgol EMMRENA BREEL AT o]H
H %Eo) Nao|l EMMRENN BERK 2 +
Qe AL TR FAMERES & Zolrt
fii MREET Zojx e B mikol |
7} dielt. wEbA ELMRE Mk 3%
EWor RES LE A EVMRE L £
&% B3 Na'Afi(load)7t Binsol H4A B8

Aminoglycoside



- Ee et A - Al6H AlE EW2035-

FEME FIUR 2 natrivresis7} F#HE Aol &
BEolA BT BTERGH HRd 93t
A gentamicin ®REF 7HF @fle] vEhde
HiEn Bt myeloid bodyE &2%38 3 ¢
£ secondary lysosome®] H¥i brush border
membrane?] microvilli®] ¥ % A7 WAL
9chtz ¥t Myeloid bodysl HBEE
lysosome?] HEREETE YehH o2 KH3lA
2= Mol W/t #HEIGR AT brush
border?) S HWEMNY B EHES MAAT]
22 Na'el BRMCL BpsA A, aug
AEoA Mm% Na'e] BMAe BhtsE LiLe
KGN BRAHS EmE KE Ko
A gl 1 FRel |

A EEOlA miFs Na'fis AEEA ¥
B’ el wAdle fHimes B, K
Na'ffis 1289 HE#HI 3o #Bmies #|
e JehTh ol k8ol & Br2o
R EMMRES BES oS dBANA &
MERYE L E£E4%9 Na AR B 8%
% FIF 2 natriuresis7t Ho} R E Na'¢
Pritte] MmE o2 BEEH.

Potassium(K")2 #iaRo] KB Faste B
iono 2 BA MKE S 98%7} MRl 4=
3 gt mfE Ke 8 fKES 04% A
uUA o O BEY BMLE HKE B
RESE Aold, mi Ko REL 713 &3]
B2 5 BWE A¥eE R4 K, mik
HCOs, R CI'e mEoz BigolAe Hrt
KB, MEETHRY § KRAH R¥Y RS
RS E£F renin ¥ aldosterone®] MIE S
2 HormoneR#ol 2EAY.

BArzdA BREE & KES K#s 7t
T OERES BK ERel LEY #ERSZ &K
I, REHRe] HiBishe mEERET, QML
olzd gael B9’ & KmiEY mKe
AR, BRBER, A, PHEER, AR, @S2
o] BT Foltd. HEARZAAA & K miES K
Ko #AL nephron#®] WA 2 HF Hrifkfs
folvt o7lel Bmste &Il Kk Ko
By, MggAisd &3 Ko wm zax REHE
acidosis®ll &% K9 . #ifi4=<] Bi77 K9
HetkRERS o) HAERT kit B KiES
g¢ A, @8 B Ko HE
BES —ROE KRN B8, MKRE HRk
2 MRE HWE Eostd HES £ vk 3
A2 Ko HtE-e Be K #9 10%
o) E3ah.  FmeE Ko HHb#RS
A EY HEfdA EBE Ko A9 diE
L AR LHenle's loopl A HHKE 2
RE Phtd K& FEMMEREANN 5BE EY
e Aolth, F K Hhlt Bine M MEREANA
o S B/WE BRIt oPgA K Bk
HEie wEAMERES K 22 AHdd. o
B4 R = BEMNA AEs K B9
LS #BAkstE bl dF S0 K BEifto]
HE R8T Oey 22 ®/eT el o
RN, B # Kltotal body potassium)e] #in
24 B #%(high K diet)t} ¥ Al(infusion)
€7, aldosterone®] |mME A —XKH RIFBEFE
#8E (primary adrenal overfunction), Mg K ¥
B #®inthigh plasma K), Na #I K T(low
Na intake) Al#, Na £iitte] ®im= ECF A%
Wi FlRB(diuretic drugs) A, HESLE
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R#M  HEESE (metabolic
weet, HCOs ##HR %), "Fit HX
BEER) Folm, K
2 K Hiite] 8T HE 295 K BN KT, &
WAZNE (adrenal insufficiency), ###tE Na Bt
Z 9 Wi (acidosis) %9 kgeln®
e BUsEOlA e mEE K'e KBBelA 12H
ol W L3t WA sE fHEel ekt
ol K'¢ HWMARECIAY, K9 HFEo=z9
A4, K9 MRz 81159 KRE 44
& £ .9y Rep K7 BB st
E o d9oE #Murh gleng Ko mde
fEozol el oYzt & FHEYS ¢
=3
m#F Cl'& B BERS #HiFste EEY
Biono 2, HCOs; & AR #FHEdA BEdtc
A2 Cl'e Fol kdtel K%, Na &g
AES o + o Ml R Cl7t s RER
FrEsk= X 7 1 Bk (45mmol/L) 2
hemoglobin®] O, Cop iEifel #ST. AH
o2 A" C'y UREL MELE, d¥E
g 2 AFoR HHikrdd. BREIMNE Na'#
Zo) MHBEE WAY % EMERENAM Na
o] B o2 MERMEH = KA Cle A4
Ful 2 =Tl oste] ZBWeR HRIMK
g, T3 Henle's loop 9 _l:ﬁBﬁ](ascending
limb)el e Cl7t 83922 HRKSI Na
& A7H Tl oJst XBHHOER HBRMK
g azeg MREAMe Cl BBMkE Na'
o] Blxet A Wy I AREA mE
= —@sA #Edd. a8y CI aigd
el AW HwEste e == Ao

(alkalosis) ~
alkalosis

#iE (respiratory alkalosis :

jas
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ah BARZAAM &3 ECl miEC] e}
ol HHEMS nephron® 7t WA 3t BEEF|
Re) REERZ o] Na'olu CI'E HHiEEAIZ|ZZ
{ENamifif ol ECI miES @A Ao,

HEBRBSEANA E+ Cle R 3l
KR EdE 8t gdden, Ked
Cl'e KEEA 6B 12H HERI L
st} Bmdte Hmol Ao FEHES fA
ot ole miEF IR Na', Kol CI7 &
urine volume¥& 2MRstd Evf FMERE A
o] H®RKe] HAame B2 BRI

Kepe] EEES 2 dif&o Iﬂlﬁﬁéﬁ’ﬂ’ﬂ 23]
Fate Ao A v AFACdAN B
AE AHH EJEHIR EE EJL'HE EHRSY A
B EEARZE Ao W REaRe BR B
BollA B Qe ALE HRE BEE Wl
o MR HFpol wHtE HRBREYE EaRKs
MRE BBE HRK ol BETHY B4F
Fiol X2 RHde MREHE B8R A
ojE9 #51& REAS S#TOLEN W}
o HEEE Bk HALS 60~90%= albumin®]
G483 7)€} transferrin, IgG o] &4 5o
dow, MRE dik EES MRE BB
st MEEdA wle EoTF Eaol MRE
o2 HERKHA Zr R HBI}E BA
o2 albumin® HXe] 1 (5~20%) B
s-microglobulin, lysozyme, ribonuclease®] L
chain &¢] ¥ 4ol 9. HtHe AR
o] ERoE WI=A EiFY KES AFY 5+
A AL oprh. ey 18 4g Lk KE
PREE e RS BEGRRY XE Rl an

A EEBAME X2 gentamicin sulfated] &



-FEE ) 39 @ KBAURHK ) Gentamicin sulfate® FRY AR A# BXR2d v PE-

o MRE BHEol 1 FHEOEA KBBA
68 #msts Mol JEtEY ol MK
T BERE Rt ATFAdA ERE AR
HEol MRELE FHRKHAA R3A Rl
HES Aoz BEdY

miRE d¥Ee BEERFERRS KR
3} RE, B, RES 4% KEAN E £ 3
o mEE £o2 ¥ £ Ug AR AL
AWIRAY IMmIR(gross hematuria), FEMEEC 2T
BEY & Ue AL EMER MK (microsc-
opic hematuria)e}i 3t9, i &z R Him
e BEREg0E ol #imlK(initial
hematuria), KR (terminal hematuria), %
1R (total hematuria)2 E4371= &,

A E@AA JEbd mKE
sulfatecd] <& MRE #Ho 1 EEo=ZA

gentamicin

KERTEOI Al 128 ®msle HES Jede:

U EEES AU RS Aol HBRBW
o) MRE BES J=AE BLAINE Aol
2 A% F YA

an BT2Y RES 9AA %3 SR
N ERHA BEIG —RWOD A HLE
& ZRE JEID. 32} gentamicin® 2
FRHs Al BT2e KSEM BF2 b
o)t REBEENS WA Riko) mmsle A
o] KM FrEol E Ak YT BE
Raeme BEEA WHHY AoZ ARE
U RILfEAol EH Woln KMEmo=
WHO BESA %S SEE M & 9
. ES & FR2 BEMdE Ko
2 REol WY wmatd ArIRe BRME
ARNA e olx MEES F BN E

ol A olFolAEH BRI FyHo=
ZRMY ERAAY WEHES Hhfte] WE 2
M AR 2 mEEn #mesIdd Kool B
o] Rl A B

* FEEEOlA Urine Volume 12He] KERHE
oA HER e BAEIHP<0.05) ‘ME
el a8la K EEgAlA Intake water
t HEEY KBRES WUE ERE Mol
otk o)l: HRMCOE intake water9) urine
volumed] #{tE MKl FE3t B o Kk
9 FIR HRE BEY & AT

JRQ H'BlE, & R BMfbe dnidz 2
o] MRENAM Na'#He] Koz dojdr
MRE M N #HRY REBEBEKEEER
(carbonic anhydrase)d] #3ld &3 COx= 12
Bgol Hlx olRo] fgEksle] Hol 4£pdct M
FE Ll Ae H'S S8 EKd de
2] 7tx] sodiumiz} KHESI] Na'vh i
t}. ojs} o] H'ie] oz e Na'
MRE M Aol s HCOs & #&std m
hog HEopzttt. o] H'$ Na'o] X#|e
aldosteronedy] ##l FE=E 2 k. K pHE
BhEel FEEETM MEeen, NERE, s,
B Y S8 wgdd. Ta2BEE R
pHE 28 {LBi#Ke AadAo B BE
BrEE TakRgdl s R BHME 4
4 9tk pHRA (Bt ) #3 MK, BA &
o Fo A BgE, pHEM(EZ LT B
B, BT W\, ik ddEE o Bgdg
¥ K E®AA R pHE KEFIA 6H
12B ] HEERE K3l wmosideowt FE
e UG
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R mEET Eihe FEAE BEY 5T
W (RHET 7ol o) 2ol wdets 2
FEREo] M EasHAR, YR Eol RIE
Ho] gt R REY REES IHHOE &
T EEARY BABKAY HH RAE &
Eolut B S a4H7 oEd BEES K
B9 OETRY) HERG Rl kel A
o BEHS JoIXT —fEmoRE 3K
AR e RIFSIo2 R B 2 R
B ke pEe HE HEeR RAYE 9
7t B RES HELS @EAN o= g
4 EHASD, Re mEs HES EAAD
o BIAEA R olME REol B R
& JEE7 RedE Tstn fEe) Fowd,
E B T2 YoiE ERol B R
Ayt R @i wEo va? (f WE
RY Wi Sl wx BEBAS godol
s, & Wl RY W= BRE, BTRETE
fit(adrenal insufficiency), FF&EE, Bt OLF
22 gLbol B, K, B, MK WE &
HE R Ue £ A & BRAN AR
o R HES 1280 MM Mo W
= RS Jellddot. oA intake water$}
urine volumeg FAlol Ts] 2 o AiRol
HRBY WRES BAAA BEANY R
o B NS WMHAD Aolgtn BEAD

LlEke  #EE  Hesna
sulfate2 F#EE ¥ Frae apldA BHe
BESE AXA &L kRS M creatinine,
GOT, GPTE AEIA #BmAzow Mk
Na'¢} K'E& ®dA7le i, BUNS Al

gentamicin
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71 e 2 a8l RES HEA
BmAZEen, MRS FEERE HER ksl
HEBHAA FF19 Bl Buddg. w3 F
1 Na', Cl'fEi= #@msle o) ddes R
o] ER Rk pHE WA dE el Aok
Loz wmlFo] Hel fEiastx] &2 A
gentamicin sulfate2 FEE HBQ AMBR
oA FIRGRE BEAATL HEHE FREE
I MRE HREEEY ETE #Bkslod B
fEs MOMOE BT Rem BEsY.

V. % &

A#ke] gentamicin sulfate® FHEH HR
&M BAZA vAe #RE 9 93
o [Mm#+ creatinine, BUN, GOT, GPT9 #&#
, %QEEIE, M Na', CI, K's}  [JRero

I, K, &AJR, MR, pH, LE, RE, K
‘/}EH’XE° WEF #HR HEF 2L HaRs
At

1. M creatinine GOT ¥ GPTE:E &
BaA EmEded, BUNS #indls Hne
B3, 282 Na'¢st K'e Bdses e
BEHH

2. RES HESA BmatAn, miRe &
HIRE %4 BEden, R+ Na', Cl s
Wmale Hme HEiod, Re kER R4
pHE %4 ®AsE S Bovh

Lk HEHERE HFastd & 9 &kl



- @ e3A) ¢ A16Y AE FA05-

A @& KL gentamicin sulfate® FEEH
a BrzedA FIRMRT RESAAT KR
i RORBET MRE FRIRKEES ETE #
ket BES BoMWoR B AHYE A
2 RBESAG. oA ERRA e KRy
MBKS BAY de BEE HESA #H
sof 3, oz KR W/t WL E AT &
fwikel B tEo] A2 Hiko BHRE i
173 KEol B M W/t pESEE
BEdr

2 2 XK
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