seolaEtsx| The Journal of Applied Pharmacology 1, 44-49(1993)

2(3)-tert-Butyl-4-hydroxyanisole2
cis-Dichlorodiammineplatinum 4I&-=Mof| CHSE Sx|E =t
SXY - HAMlg*
RS ea sk &

Protective Effects of 2(3)-tert-Butyl-4-hydroxyanisole on
cis-Dichlorodiammineplatinum Nephrotoxicity in Rats

Jae Myeong KonNG and Se Young CrHOUNG*
College of Pharmacy, Kyunghee University Hoegi-Dong 1 Dongdaemoon-Gu, Seoul, Korea

(Received February 15, 1993; accepted March 22, 1993)

Abstract— cis-Dichlorodiammineplatinum(cisplatin) is one of the most effective antitumor agents currently avai-
lable for cancer therapy. However, its clinical use has been limited by its severe side effects, especially nephro-
toxicity. So, to evaluate the effects of 2(3)-feri-butyl-4-hydroxyanisole(BHA) on cisplatin nephrotoxicity in rats,
both compounds were given intraperitoneally. Remarkable protective effects of BHA against nephrotoxicity
of cisplatin were observed when BHA was administered to rats lhr after cisplatin injection. On the other
hand pretreatment with BHA 1hr prior to cisplatin did not reduce weight loss, blood urea nitrogen and creati-
nine levels. Hepatotoxicity induced by combination treatment of cisplatin and BHA was evaluated by measuring
serum glutamic pyruvate transaminase and serum glutamic oxalate transaminase. Combination treatment did
not affect the levels of sGPT and sGOT except lhr pretreatment. The present results indicate that BHA
may provide protection against cisplatin nephrotoxicity, when it is given lhr after cisplatin.

Keywords [ cisplatin, nephrotoxicity, BHA, weight loss, BUN, creatinine, hepatotoxicity.

Cis-dichlorodiammineplatinum(Il) (]38} cisplatin)--
3Esh HE Ae, dheh %, whekek AgAs,
s, AAFARSL F85F 5 4% ol E7HPrestayko
%, 1980)F viehulie, B3] AAZAFS gl FE 2
ol iAol th

a1y, cisplating =% Ao E BFEn A5A
(FA A18A), olHA(e1H, Y &), AZTF FH(L
A, T-E), FFEAMET 3aF, d43 LT U9,
4 2 (F4, F54) 52 54 (Von Hoff 5, 1979 ;: Ma-
dias®} Harringtton, 1978 ; Gringier %, 1988)°] X.3L%|
slom, 53 AFAe] wig- st &%, AV F
oAl g de AT glo] 2 AL ARl ZA
AL w3 ok

Cisplatin A1AEA 2] 22 EAL tubular necrosis®]
o}, blood urea nitrogen¥ serum creatinine®] £7}
proteinuria, hyperuricemia® ° 7t} ®3}, renal tu-

*To whom correspondence should be addressed.

44

bular reabsorption2 <JA]sle] electrolyte disturban-
ces7h defvtA ok

o]#{g}t Cisplatin A1AS5A-& platinum atom 2| 1.
t}E cisplatin complex] chloride ligands7} aqueous
medias 4] E32te} A5 ulg-8le] QAF metabolite
(positively charged aquated and/or hydroxylated comp-
lex)<] 2]&t Zl(Rosenberg, 1975)0)w, ¥hg-Alo] )&k
metabolite?} macromolecule(protein, lipid or nucleic
acid)® Agsle] A= ZA oA platinum® retention
A)7}o] Z o] i (Robin# Gilbert, 1983), =3}, cisplatin
Folof 25 A1Ake] lipid peroxide levelo] &71§hH(Sa-
dzuka %, 1991 ; Sugihara %, 1987)= 73}, cisplatin®]
A A "o} A EQl WP, macrophaged A58t oxy-
gen free radicalg- ¥9|§h0 24| Yl Fgt A17HA| Lo
AL BddE A RaEeiR|a vk A,
1992).

Cisplatin®] ¥-2H&- E3] AAFA-E a7 A
AR ez w9 Fasly olF 9T o3 7B =7}



2(3)-tert-butyl-4-hydroxyanisole| Cis-dichlorodiammineplatinum AIZFEA0| CHEF ¢{x|Z D} 45

o] Fox) L glriWalker %, 1981). AA|, cisplatin®c}
AAEAo] AL platinum analoguesE FA st 4=
2 € &% carboplating & = gleu, A% Ao F
A uk F<ol| depression®] A3] 7}sltHRose 5, 1985).
A, BA4L 74 A7) 8 elAdg 23 A7 W
Ho] gld], ol cisplatin®] ¥WIZMVIE #A F2=2H
EFE 712A7)E AFRE 2HPHOzols 5, 1984).
AA, cisplating] A& 7F452A17]17] 48] combination
therapy 2 #olAlE Fo3ba, EAlel antidoted F<
3= vl el (Uozumi 5, 1983 ; Bodenner %, 1986).

Antidote 2+ A ¥ 394 EZ<l glutathione, A
A o] ERAZ 4#A metallothioneine =4 e]
oA glew, BAE-L radical scavengers =
Aew sk glvh

2(3)-tert-butyl-4-hydroxyanisole(BHAY:  &Hits}so]
7rale] AEHIIEE AFEE AL g)2 ™, glutathione
s-tranferase?] activity2 %7414 glutathione] AA-&
2714171tk Z(Benson 5, 1978 ; Benson 5, 1979)#,
7F¢] microsomal enzymeS inductionA]7]2 cytoch-
rome P4502 f-%(Chag} Bueding, 1979 ; Wattenberg,
1986 ; Williams, 1971)3}e] o)A, whela] E-2l 9]
) ALS W 3tA) A odAl-S oA 5= Z(Sporn®} Newton,
1980 ; Wattenberg, 1980)¢] B 1=e] ik

H A7 A= cisplating] A1AEA L@ F31 7]
Zeo] neutrophil& #5%te] FH|H oxygen free radi-
cale] 2]§F Zolel= 7leAde] E<qlsle] free radical
A 5(Rao =, 1984)% 7}xl BHAES ARg-3}o] cispla-
tin®] A=A 74 JRE AESTA 3%tk
Ay
AEES

Female SD rat-g fratdsfel A Fg o} 457t A%
< A7 T Age]| Alg-sllem, HFe] 200g AFY
o A% e AR8-sleich. AL conventional TE ALEE
AMSEI A, B FEF FEEkch
0f it

SD ratel] salinee] =9 cisplating B7}Foistdc).
BHA: &-3k8 2e)slo] cisplatin o &+ A7 A - FA]-
Fof| Zpz} BIFFeds)edT)
AESN F5H

el AFHIE 2AMELE, day 40 ether =FHA|Z
H AAAEs g AHY T A2l 308
25l Fdg §aAFoh A7 Y-S 3000 rpm
ol 10E7 fAAlewsle AL ZEskh

2§ g2 AARA xFEel BUNE 5A ek
4] 3 Alof| 4] 4] 3} blood urea nitrogen reagent kitE-
ALg-8le] yrease EAWOo® EAEY T, creatinine™
A FA] B A)el| A L4 E creatinine reagent kitE

Al4-5te] Jaffe modified Aol upe} SAdch
ZhE=sd 549

2t Ao R A5 AR $GPT, sGOTE %
A FAHA A T8 GPT, GOT kitE A}-8-31
Reitman-Frankel ¥o wal &4slgic)
SAHXE

Student’s t test2 o]&3te] EA| Aelalqdc)

HEdn

AMESHE FYAZIE cisplatin®] S

Cisplatine] AA54-& vehl= 485 doldr] 4
8] Fojuks @) sle] daydel]l AAEA ®xEQ) BUN le-
vel®] #3332 ¥ gkcKFig 1). Cisplatin® F%7} 1 mg/kg
o]kl ) controlell B3] BUN level?] 2718 Holx
o¥akch Cisplatin %7} 3mg/kgdd wlHe FAo) &
=57] A2k A, 8 mg/kge] 4 wiol| = day 3¢l rate]
Atz A1Abeksich Data®is A A8HA] sEgpA1aE 10
mg/kgell A AR rat(4/5)o] Abdsisdch webA,
AAEA HTF5eE Smg/kge® F3 v} A =
Sakin Lo

Fig. 2%= cisplatin =¥ 3} w-& body weight2]
318 vjebdv} Body weight2] ¥3}% cisplatin®] =7}
3mg/kg ©lstd el ALl controls} H]s=F ZAgkS
nyow, 5mgkegd WHE A3 vl BEHI|
A12bste] 10 mg/kged w control®] 15%el #lsh= &
At AFFAE el
BHA FO{2% H3jof| U MYSH ANER

BHA %oj4-8kg 22|slo] cisplatin 5 mg/kg® 54
Fo 3L 2] BUNZ| H3}& B 3ioi(Fig. 3). Cisplatin}
BHA®] molar ratio7} 1: 0.1¢ v} cisplatin®] 2354
£ oF 54% ZraA1% .o, cisplatin® molar ratio”} 1: 5

2004

150 1

BUN(mg/dl)
g

501

° ; R : To
Cisplstin  Dose(mg/kg)

Fig. 1. Changes of BUN levels after cisplatin administration

to rats. Rats received an intraperitoneal injection of cisplatin.

Control animals were given injection of saline. Data are given

as meanst S.E. (n=6).
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Fig. 2. Time course channges in body weight after cisplatin
administration to rats. Rats received an intraperitoneal injec-
tion of cisplatin. Cotrol animals were given saline injection.
(n=6) ~—0O- control, —a-— Cisplatin(0.1 mg/kg), ~—2— Cis-
platin{0.5 mg/kg), —o— Cisplatin(l mg/kg), —e— Cisplatin(3
mg/kg), —a— Cisplatin(s mg/kg), ~~m— Cisplatin(8 mg/kg),
—e&— Cisplatin{10 mg/ke)
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Fig. 3. The effects of BHA concentration on BUN levels of
rafs at 4days after injection of cisplatin. BHA was administe-
red simultaneously with cisplatine Data are given as
meanst S E.(n=86).
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Fig. 4. The effects of BHA on time course changes of body
weight after cisplatin administration to rats. Rats received
an intraperitoneal injection of cisplatin(d mg/kgn=6), —C
— Contrel, —a— BHA(1:0.1), —O—BHA(: 05), —¢o—
BHA(1 . 1), —®— Cisplatin ajone

Table . The effects of BHA doses on nephrotoxicity(creati-
nine} and hepatotoxicity(sGPT, sGOT) of cisplatin in SD
ratst

Mole-fold Creatinine(mg/dl) sGPT(unit) sGOT(unit}
Cisplatin alone 122+ 0.11 141+£025 333+481
Cisplatin+BHA 076+ 0.26 2503000 32.7+ 1023
1:01

Cisplatin+BHA  0.91£0.25 315+ 852  36.0:+ 942
1:05

Cisplatin+BHA 1111048 5084514 683+820
a:n

“Rats received intraperitoneal injection of cisplatin(d mg/kg).
"BHA was administered simultancous injection with cisplatin,
‘Data are given as meanst SD.(n=86).
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Fig. 5. The effects of BHA on time course by changing treat-
ment time after cisplatin administration to rats. Rats received
an intraperitoneal injection of cisplatin. Data are given as
meanst S.E.(n=6).
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Fig. 6. The effects of BHA treatment time on changes of
body weight after cisplatin administration to rats. Rats recei-
ved an intraperitoneal injection of cisplatin(® mg/kg).(n==6)
—O— Control, —a— Pretreatment, —B— Cisplatin, —¢—
Postteatment, —01— Simultaneous treatment.

Table II. The effects of BHA treatment time on levels of
creatinine, sGPT, sGOT in cisplatin treated SD rats”

Treatment Creatinine(mg/dl) sGPT(unit) sGOT(unit)

Cisplatin alone 122+ 0.11 141+ 025 333481

Pretreatment 0.80%+ 0.28 2621400 9111382

Simultaneous 0.76% 0.26 25,0+ 0.00 32,7t 10.23
treatment

Posttreatment 0.53£0.23 20.7£191 540121

T’Rats received intraperitoneal injection of cisplatin(® mg/kg).
“BHA was administered 1 hr prior to or after eisplatin injection.
"Data are given as means=® S.D.(n=6).
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