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General pharmacological studies of benzoyl peroxide

Young Mi Kwon, Satomi Kagota, Yu Yamaguchi, Kazuki Nakamura,
Kazumasa Shinozuka and Masaru Kunitomo

Department of Pharmacology,
Faculty of Pharmaceutical Sciecnes
Mukogawa Women’s University, Nishinomiya 663-8179, Japan

The pharmacological actions of benzoyl peroxide were investigated using. the screening methods of
general pharmacology. The results obtained in the present study were as follows: (1)In in vivo
study, benzoyl peroxide did not exhibit analgesic, anti—convulsive, muscle-relaxant or hypnotic ef-
fects in mice. (2)Benzoyl peroxide did not affect the twitch response to electrical stimulation in isolated
phrenic nerve-diaphragm preparation of rats. (3)Benzoyl peroxide did not affect the contractile
response to acetylcholine in the isolated bronchus of rats, but significantly depressed the contractile
responses to acetylcholine and Ba?* in isolated ileum of rats. (4)Benzoyl peroxide did not exhibit di-
uretic effects or hemolytic effects in rabbits.

The in vivo results indicated that benzoyl peroxide has no effect on the central nervous system or the
somatic nervous system of rats. However, at higher concentrations benzoyl peroxide depressed the
contractile response of ileal smooth muscles. Therefore, our results suggest that excess benzoyl
peroxide changes some physiological functions of smooth muscle tissue without changing the behavior
or external appearance in vivo experiments.
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(T~19FF) 0BT C—EPETFHEAS Lok, £
Bt L. 7ok, BB IOERIBHERIC
B4 5 A AEBELIRE 1B X OTRE) & FK¥8)
WEBRIgS i E S\ CfTbhie.
2.1.2  {ER3XY

HRRILEw & LT FmFaBEBL~ v A4 v (Il
LT KRS, KB %AV, h% dimethyl-
sulfoxide(+ 45 A4 5 A 7, F#R), propylene
glycol & U< (2o U — 7 A M & C M L
fo. ¥, X OEMBRETINZ BT OF
MR L.

dl-Noradrenaline(=3&, HE(), acetylcholine
chloride (38 —8U%, H¥Y), diazepam (RHEEZL
%, KB), strychinine(HERE, KR),
aminopyrine (FYEHIZE, KBR), acetic acid(F# 5
45 A7, F#), chlorpromazine( + / FHLIE,
KAB%), pentobarbital GEF{LE, HEL), urethane
(FH54 727, TE)
2.2 PiRHRRICHT 217ER
221 [ERRFPICELETHE

<= A (LR S T8) i 5843 (10mg/kg) B Nz 5
L, #5430 58 2 RKEcHi 0 T8k JOIE
B HTHFEOBEYRE L.
222 BREFEBICHIFIVE

< A (1 B4 70) i g B 3K (10mg/kg) I X OF dia-
zepam (15mg/kg) # O &5 L, 30 5BOEHES
2 BRI #>7c - T, Spontaneous Motion Analyzer
(UFER EAEREXE, 7)) xHVCTRlELL.
2.2.3 {BREENBEEICH LK (FTE - Rotarod

performance test

<7 A (1 &5 T5) I 983 (10mg/kg) & L O dia-
zepam (15mg/kg) ¥ O# 5 L, &5 10 BIOFEE
CTHEET 5 EE 4cm DO EIEE E(TREDMILL
ROTAROD, BRR-005, ~1 425 47, KR

TR 1 5 LUANOETES 30 %’ék 2 bl

THE L.
224 EBICEIFIVE

<7 A (1 5 6 L) i gBA%E (10mg/kg) 38 X O dia-
zepam (15mg/kg) #&F 05 L, 85 30 5H©
strychinine (2mg/kg) % LT HES LT, £ DOKEER
BIBRRAREE & BIER A KRB I
225 $EEEA

~v A(1 BES ) HEBRE(Omg/kg) LV
aminopyrine (50mg/kg) * 05 L, #5 30 5%
I 0.7% FEfE (0.1m1/10g) % FERERNES L C, B

XN % writhing 3s X OF stretching O E K5 5 4
b 15 REETRI L.
226 ERCHIEFTHE

- v A (1 FHESEIEEHRE(10mg/kg) B8 L&
chlorpromazine 2mg/kg) &R 5 L, #5305
%1 pentobarbital (50mg/kg) & BEFENTES LT,
ERRHOME L HEE L | CHERSSRE L BIE L
7. :
2.3 FHEmBERICHT SEA
2.3.1 HREER

@ Grip strength &

<= A (1 %5 70) i gkBa¥ (10mg/kg) 38 X OF dia-
zepam (15mg/kg) #FE &5 L, & 30cm, BEE
1.3mm OEEIC~ v AL FiE CTREZE, 30BLL
MR 2 23 e WA RET Lic b o % HistifE(F
FARBME & Ze L. - 08w 30 SRR TR EH%
2EEEIC e > TfT o .

@ ERHRARR

<7 A (1 #E 5 TU) i #7588 % (10mg/kg) ¥ X O dia-
zepam (15mg/kg) ¥ O 5 L, 45 BEER IR
&#8H (150 X 250cm) i € 10 LN DOTE TR
30 i 2 BREC b tc » TR L.
232 HEREWEHRACEI@TE

EHEIHE->TT » M EREEGEAZIER L,
T 95% FRFR 5% —MLIRFRA 7 A BR L
1e3TC D7 VT AR R L= 7 X A& P
;L. BERREMSRCE BRI (0.2Hz, 0.5msec
duration, 100V) % A& BE AN L Tz (BEKHIE
%8, SEN-3301, HAX®E, ER), £ T 55K
TAEEN LT v AF o —+—(T-7, NEC =8,
HEO)ROBAESNT v 7 (AS1202, NEC =%, H
FOXNMLT, Bt Foary—FKra—4,
VP-6316L, M TERE, BRI ERMEREHF L.
2.4 MRBFRICKT SR - ﬁ&ﬁﬂuaxﬁ

THE _

Pentobarbital BB FC¢5 » F X O KELXRHHEL,
BEEICHE - CKOBEYI R SRR GESEAR) 2 FRL L
ek, Thix= /X ABEPCRELL. <7/ XAE
X 95% MR- 5% —BRLIRFBEF A BR LI
31C 7 v7 AR - Lic. BRI FDH05g DA
FidsEx, RETHREAIEN LS VAT o ——
(T-7, NEC =Z%, RR)ROEBARENT v 7
(AS1202, NEC =%, ER) %N L, kst (F
CEAY—F L a—4&, VP-6316L, MTEE, &
TSRS L.
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—Mifa R X ¥ 5 » b % pentobarbital KL T
FIEL, BBLHE LK, B 1.5cm @B
EARAIER U, A, 95% BRSR-5% —MaMbiR
FRETAXBRLIIIC D7 V7 AL
< 7 X AERCREL. ERITFD 1.0g O AR
w2z, RETHERNEERN YT VAT 2 —H—
(T-7, NEC =%, RF)RUOELXENT v 7
(AS1202, NEC =%, WF) XA\, it (7
A2 —HRrva—&, VP-6316L, W TEHE, #
T ISR FRs L.
2.6 BRI RICHTHERA-RIFEMICELET

-7

Urethane #RfEx(1.5g/kg, i.p.) LIE R T
BEL, BECRCEEREC) = 2 — VvEefhA
BE, Vv7yrBxBaiikL o SESE(ES
0.2~0.4ml/kg) L7235, 30 5Bk Lic. %
REAMG 1 Refalpic, #8R3E (10mg/ke) % SRR i
EALT, ToOFRIFADOEELR L.
2.7 MAARFRICHT DER - AmEA

Y CEERAMN(HAREDI B2 v &2 =) %&ED
25 %E(1000rpm, 10min) L, IRBE% U 7caRciBR A 4 B
BIEW T 3 [BIgEE Lotk EEAERICT 2.5% #
MBRIFHER & Lz, & OFHEIR 0.95ml i B A
W R L I- 9588 (dimethylsulfoxide ¥¥%)0.05ml
iz, 30C CIS3MA v . X—+ LItg, B
HIZBH L CRLTBEL, To ki 0.5ml i< acu-
lute & 2ml Nz, 30 FREERCKE L,
540nm I BT HERHEXPE Lz, BlORED
HEIELERME BRI L X OBKE L 100%
ELTESERCTRLE. o, BE dimethylsul-
foxide DA TR M ITE A B Teh > .
2.8 HhEtumE

7= 23T AP EOTFHE L EERE TR L
oo 3MUEOREOREREEKRECIZ ANOVA
(analysis of variance) ¥ X O¢ Fisher’s PLSD © %
HHEREEY RV, W0l 2 RO EER
TEWZIL Student’s  t-test (TENERBICREL LBE
i3 Welch test) %, MILDOH 5 2 HEOEBERTE
121 paired t-test i\ 7o, EEOFHE IR Stat
View— II 7 » 7°5 A (Abacus Concepts, Inc.,
Berkeley, CA, USA)Z W Cfr-7. AEERTE
DFER, BRE S KEOLO*BEEZD H LHE
L.

3. % R

31 hiRMERICHT SERA

311 EMRSHCE L ETHE

#EBRIET 10mg/kg(p.o.) D HE T, ERMKREFHC
LT HEELRIES e ote. i, =7 AD
NRIRE, BmME, S\ CENE, EEM LRt LT
LN CRCY SR €42 108 (N S/ 1T o
312 BREFEBCHLEIHE

AT 10mg/ke (p.o.) DB T, HRESE
CHEREEY G 2 oh 1. —F, dia-
zepam (15mg/kg, p.o.)i¥, £BEELEYELCH
FEBELARCHH L (Fig. 1.).
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Fig. 1. Effect of benzoyl peroxide (10mg/kg) on
sponatneous motor activity in mice

3.1.3 WBFEBHBAEEICE L FITRE - Rotarod
performance test

#5FET 10mg/kg(p.o.) DR T, EiEELH
HETTH=vARe{Zdbbhihr 7. —F, di-
azepam (15mg/kg, p.o.)ZHE IRz~ AL, &
SEBC2TO= Y ALET L, £otk2RKHEch
TeoT= v ADETHBEI NI (Table 1.).
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Table 1. Effects of benzoyl peroxide and diazepam

on rotarod test in mice

Time after administration (min)
Drugs 30 60 90 120
Control 0/5 0/5 0/5 0/5
Benzoyl Peroxide  0/5 0/5 0/5 0/5
Diazepam 5/5 3/5 2/5 2/5

Each value is number of mice falling from rod
within 1 min per number of mice used in this
experiment. All the drugs were orally given.
*p<0.05 vs. control.

3.14 E#(CELEFTHE

PEEH T 10mg/kg(p.o.) DHE TIL, strychinine
DEBFERERES LORTKRKCEEY RS oo
72. —7%, diazepam(15mg/kg, p.o.)i3, strychi-
nine I X 5 KB RARFEO S CTHEBECHHE L,
IR KT @7 (Table 2.).

Table 2. Effects of benzoyl peroxide and diazepam
on strychnine-induced convulsions in mice

Drugs Start of convulsion(min) Mortality
Control 1.71£0.48 6/6
Benzoyl Peroxide 3.10+0.37 6/6
Diazepam 10.11+0.63* 2/6

All the drugs were orally given 30 min before
administration of strychinine(2mg/kg s.c.).
*p<0.05 vs. control.

3.1.5 $8E{ER

PBRFE (T 10mg/kg(p.o.) DHETIX, EFEEDOHERE
A5 X % BH 178 (writhing, stretching) i 28R
By E 2 e ot. —JFF, aminopyrine
(50mg/kg, p.o.)ix, BEMROEENEHN L5
writhing & stretching ORI [EH A A F i EH L7
(Table 3.).

Table 3. Effects of benzoyl peroxide and aminopy-

rine on acetic aicd-induced writhing syndrome

in mice
Drugs No. of writhings for 15min No. of Mice
Control 57.3+5.9 5
‘Benzoyl Peroxide 46.2+9.8 5
Aminopyrine 13.2+6.8* 5

All the drugs were orally given 30 min before

administration of 0.7% acetic acid(0.1mg/10g i.p.).
*p<0.05 vs. control.

316 ERICELEFIHE

#:5% 1T 10mg/kg(p.o.) DHE Ti, pentobar-
bital iZ X % ERFEREFRFEICERLFELY 5 27
As-7z. —7F, chlorpromazine(2mg/kg, p.o.)i%,
pentobarbital iZ X A RERFHEFRFEIZ AECER L
7z (Table 4.).

Table 4. Effects of benzoyl peroxide and chlo-

ropromazine on pentobarbital hypnosis in

mice.
Drugs sleeping time (min) No. of Mice
Control 80.5+t5.4 5
Benzoyl Peroxide 90.4+13.9 5
Chlorpromazine 122.3+15.6* 5

All the drugs were orally given 30 min before
administration of pentobarbital Na(50mg/kg i.p.)-
*p<0.05 vs. control.

32 (BRI 3/FH
32,1 EtiEER

@® Grip strength 58

#BE L 10mg/kg(p.o. ) DAHETRERHES LT
b, 30 BWHURREE Y STHTerTch, &
TLihThE~Y ARBEIN L o1, —7, di-
azepam (15mg/kg, p.o.)%HE Liz< v A 3L THE
T35, BERKEREZLTD 2 ExHKRL -
7z (Table 5.).

Table 5. Effects of benzoyl peroxide and diazepam
on grip strength test in mice.

Time after administration (min)
Drugs 30 60 90 120
Control 0/5 0/5 0/5 0/5
Benzoyl Peroxide 0/5  0/5  0/5  0/5
Diazepam 5/5 5/5 5/5 5/5

Each value is number of mice falling from
horizontal bar within 30 seconds per number of
mice used in this experiment. All the drugs were

orally given. *p<0.05 vs. control.
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@ fERHRAE

PeEaEE A 10mg/kg(p.o.) DABTROHELE LT
L, EARALET L~y AIBEIRL) -
1. %7, diazepam(15mg/kg, p.o.)Z¥EEEHE LI~
7 A ERHR 2 B OE T 3ERD b ivieh - o (Ta-
ble 6.). :

Table 6. Effects of benzoyl peroxide and diazepam

on slope plate test in mice.

Time after administration (min)
Drugs 30 60 90 120
Control 0/5 0/5 0/5 0/5
Benzoyl Peroxide 0/5 0/5 0/5 ~0/5
Diazepam 0/5 0/5 0/5 0/5

Each value is number of mice falling from slope
plate within 10 seconds per number of mice used in
this experiment. All the drugs were orally given.
*p<0.05 vs.. control.
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7y F OBBERSRELESH#M T A ik vk
+% twitch response XL, #HBEERIL
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Fig. 2. Effect of benzoyl peroxide(BP)on twitch
response to electrical stimulation in rat di-

aphragm preparation.

33 MESBRCHTIFEH-BHIEICKLEF
TRE
5, P EESETFEEH BT, HEE
(0.0lmg/mD X7 £ F A 2V VIT X B IUERIEI R
LTLe B8 R& -1 (Fig. 3.). ¥,
%%@E%ﬁm%ﬁﬁénkmot.
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Fig. 3. Effect of benzoyl peroxide at 0.0lmg/ml on
contraction to ACh in rat trachea.

HAESRICH T 21FH - RBHEBICE L&
TRE

TeFra ) VIZEDET o EEEEORHERIG
R LT, #EBAZRIY 0.001mg/ml DER CILEE L
Tedn ooy, 0.0lmg/ml OEE CIIEE I IRIfE
HA#xxrL (Fig. 4.), 1005 M O 7 wF 12 ) YD
RIS 5 IHEITH 80% TH -7z, XHKIC
EERE OB IEAL- Y 7 4 (0.1%) O IR %t
LTLEREMBIIER %R L (Fig. 5.), Lol
RiTFI60% THoto. Fio, HREOBEEIEMRIT

34

%@5?&#0&.
—o— Cotrol
4] —* Benzoyl peroxide
n=4

*p<0.05 vs. contrrol

CONTRACTION (g)
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o - v T { B L LR AR
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CONCENTRACTION OF ACh (M)
Fig. 4. Effect of benzoyl peroxide at 0.0lmg/ml on

contraction to acetylcholine in rat ileum.
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Fig. 5. Effect of benzoyl peroxide at 0.0lmg/ml on
contraction to BaCl, in rat ileum.

3.5 BR&SBRICHTIEA-RERCELET
PE

B (10mg/kg, i.v.) T REEME D REEHZEL
R L TCERIEEY R ek - 1= (Fig. 6.).

5

n=4

H

Benzoyl peroxide

w

—
1

y=2.8807 - 0.22334x + 1.0927e-2x"2
R"2=0.865

URINE VOLUME (ml/10 min)
N

10 20 30 40 50 60 70 80 90 100110120
TIME (min)

Fig. 6. Effect of benzoyl peroxide(10mg/kg)on ex-
cretion of urine in rabbit.

3.6 MAERICHTZER—SMER

FERFE Y Img/ml ORE F CEA IR TH, Bl
ERRED bR 57, 7275 L, 0.06mg/ml D
BE»OHRMROBEVBEIN. i, ZOF
LI BERER Tl o122 &, BEEL~v VA
WIOBILTERZETHZ Eic &b, ZOBEDR
HELTiE, BRIy V1 v oRBERCESL
EWVS X 0iE, FOBEIERCLI Y A ~E SR E
VISEB AN END S EDIZ O NELRTHL LB
bihb.

4, £ =

B~ v A4 WTERRER L OVNER LA L
LCRBEMDCHEIh T, Lis LB, B
B~y A ARHEE - HBERALRT I LD,
Ny PVHOY » VKB LUTERTAZ VR
AAxbh, FREMNEEERCBRESK Z0%0
BRCABERTHLH EIRMEIR TS, &
DX 5 I EBIERAEET 588~ v VA 2o
T, =T re—2—{EB*HTAHZLED
LHIREEERY BTS2 L8 KT 5
<A F ARNHRIBEINTEH, ToRLHY
IO THLEL DD LD, LT, A
T, GBSV VA L O —RIEBERRE AR
Tz, ,

FEBRIZ BT, BEMES v A i, R ER
R FRE RIS LB A R e o T,
L L, WHEPESESCRTE, Bk
ANIRELHELRELT. ILEEFEG T
13, BBtV I3 7eFra) vic X 5 IEE
RIS E Lish - 122, BB FRBCE\TIL,
TeF o) XD IPHERG A R L.
Z DOEIGI BT 2 BEEHSIERIL, ~Yvarts
RERIGICR LTH@ED BRI Enb, 22D Y
VEBREANOER LD X i, FREBOBRERA
DHEEFRTHA S LHEIhD. ZOREHCH
THERBF Y EESAT MBI ERERNLLED
Ty, ZOERARIERThALZ L, B
B~V VA NPEEH TR Y A V=G TS
CHANEELDZ ERBFEIMNDINTWDL T Eh
B, TDA—FF TS oHANBEE LTS AREN
DHEZEIND. ¥, BRI, BRRESv SRS
RTAVEF-ECEAFTIENHREVINT
WBZ EhD, Ml 7 F MEERNOEE D]
EELEZORD. :

UEDEBER L b, PREERCHKT 58T
BEILT, TpEEERCbREREEILE 2
TWiEWZ EARBLMCE T, Ehic, BIfEH
LRB LT, ERRROBEREC] LT AER
FEYRITVWIDLEEZLNRD. ZDX5K, B
BALS v A, Sie EARERCHER IR
FBELUT (10mg/kg) THIUE, BOCERICA -
Th, BOLTBIBBCSBRZFC L > TKE
EEERIIZEALRITVWEOEBbh A, L
Lich s, HEESY H72 in vitro DEBRT,
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2. BBV VA A=Y ADERKY, BRE
Bk X0, HREEBC A DER L EEYRITX
fesostz, Fi, A MY F=—RBFREHED AL
vy — VEERIFEIC b B RIF S - X 4)
LIZERBR IR I e,

3. BRI v VA it~y AR C AR E
EREY, Ty MEHERESEHEAC I T
L, TOMREER IV, BRGREREcCE
Lishs iz, .

4. BRI~V VA LTy FHKE RO 5)

LB CHESY, FTeFLra) ViCk
BIHERISER LTS AR R HE LRI Ld -
. oL, 7y PREEBCE\ T, 7eF
LY VEIOAY Y AR BBERIEEINE L
oo o8B, ThEFCTREBEEHCIIEE L
YIERSY

5. BRIV VA AME v Fr BV CFIRSES
RET, FRBEMERLRIEH T

6. LLEDRERML, BEL~ v VA VLR 6)
&, EEIHEER R XL UOWRB RO SRR E S
Bz 3otk 7c b 0 L HEE I hic. Ll
b, RIRE CIEE TR O BEERECK L
THHE e FEL RIT T ERELI X R, K
BEENLCEE, Mo LEREDEEI I 7
Z D A[REMED TR I T,

AR EBTTHCHI- VB IIN, Ky HEE
¥, NP FRECE E#v-LET.
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