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Abstract — General pharmacological properties of AG 60 (mixture of acriflavine and guanosine (1:1, w/w)),
which has anticancer effect, following intramuscular administration were examined in terms of effects on
central nervous system, gastrointestinal system, cardiovascular system, respiratory system and autonomic
nervous system in mice, rats, guinea-pigs and rabbits. AG 60 at the dose of 15 mg/kg had no influences on
pentobarbital sleeping time, spontaneous motor activity, chemoshock produced by pentylenetetrazole solution,
writhing syndromes induced by 0.8% acetic acid solution, and motor coordination of mice. However, AG 60
at the dose of 7.5 and 15 mg/kg caused significant decrease of normal body temperature 1 and/or 2 h after the
administration. No influence on body temperature was observed at 3.75 mg/kg in mice. Gastric secretion of
rat and intestinal motility of mice were not influenced by the dose of 15 mg/kg. In terms of autonomic
nervous system, AG 60 did not show direct effect and inhibitory or augmentative action of histamine- or
acetylcholine-induced contractions at the concentration of 5 mg/L in the isolated ileum of guinea-pig. The
administration of 15 mg/kg of AG 60 did not affect mean arterial blood pressure and heart rate in rat. AG 60

(15 mg/kg) given to anesthetized rabbits showed no effect on respiratory rate.
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Acriflavine-& acridine® $-% &4 3,6-diamino-10-me-
thylacridium chloride(trypaflavine)=} 3,6-diamino acridine
(proflavine)e] 2:19] v]-&Z 4o 9= BPEZA FEF
szl 2] galgl o|F, 7t ahg-g AW
of 4 Aol 94 e AAFAZA ol 0|25}
gkt}(Macadam and Williamson, 1974). Z12{1} acriflavine-2
DNA topoisomerase 112] Z}8-2 A 5)3}e] Az 4L
- JA|5te], RNA §4-2 Aaflsta 93} Al Z22 ol Aol v
A AL ANElcty Ru=Egloud(Bose et al, 1966;
Canellakis and Chen, 1979), acriflavine-g ¥£%H5l= amino-
acridine 8-% #S¢] protein kinase C2] 2H-4-2 oAz
¥ =) ¢ch(Hannun and Bell, 1988). = A E%ell acri-
flavineo| Zgsld AME2e] T2t N EFH g4g HE
XA A E HE WA G =Y 7l el B
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2%+ S(Chakraborly and Bose, 1987; Chakraborty et al.,
1980, 1984) acriflavine2] skebztgol| thdt @& ¥ 37} 3)
ou} bl ZA S48 uke Ak,

Guanosine-2 3FsbHo] 2-amino-9-B-D-rivoflanosyl-9H-purine
-6(1H) one > 2 4] guanines} B-D-ribose7} glycosidicZ §2.
2 % nucleosideZ2] s}i}o]t}. Guanosined F=o 2 £
g 7% A EZ2;go] vleksla, AMEEE o7 S
oA Awgt Ftasts BuER] Fotrh. 22 gua-
nosined thE gebA| e} wia-F o 74 glelA o) &5}
ZA " dF A=pEe] 9lrh(ligo and Hoshi, 1984; Tigo
et al., 1987; Osswald and Yssef, 1979).

AG 60= 92} 2+ acriflavine™ guanosine®] <F|ztg
ol 2% F sEEe] BIEEA, SfFA N ApA
o gebAl 2 ApEled A EEel e Held webazt
o Wgted Mwsta QlekKim et al, 1997, F27 5,
1997). 1) sked 2 EHE-S kA 24 43h] Ao A
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Aol A3 AGE
t}. AG 60& 342 w
o 4T BT
fotod ALgshany.
Alef ¥ 717

Pentylenetetrazole, hemoglobin2 Sigma Chemical Co.
(USA)e] A|EL AR2-3}ed 57, pentobarbital sodium-& 573
ATl e AHstedct. AR 717124 rotarod= o
Z£71712] A Fe]H, activity cage:= AMB-10, O'hara & Co.
Ltd.(Tokyo)®| A|F-%, AAA &A= Physitemp2} 7-& At
a3pc)
AlBES 0l AlSEH

ICRﬂ] $A) o9~ (20~25 g)2} Sprague Dawley7| -4
2 =(200~300 g), New Zealand WhiteA] E7](2~2.5 kg),
Hartley Al 7143 (300~350 g} 465 EALZ e 254
o 154 o1 48] €3 7128 A4 F AHesjoich. S8
9] 2o}l AHEE 23427, 55+5%F A5k 2, vl
7)1 10~158]/A17k 0.8 Rk 124728 2 A7 e
Algs ArekAbE S AlEE AH-E Z
g ¥ ol o] Al Ee] FFsHArt
Q_Etgg

AG 602] AlelAl 13]el Foishe § -
mgo %], 60 kg2 g 71F22 3ol 0.1 mgkgs
§-2o] 3l "ok wbd B AReds Agled] FofeilA
o) 1500020 15 mgked o] AP Hxn aez ]
AT A% ke 759 375 me ASlo)F 2 2F
Jsigich. T B 3919 ARdSE ALl
SHMZA 0IAE 2

20y XIxLR

st A AF) ekl ABERHS T5 Fosi
1|7} #o)| pentobarbital sodium 32 mg/kg-& B 3 F3s}
o] AN 2L AEE s SR} SA
A7 A s

PN

Ald R Ae) ApkEEske] 50~1508)/10 ming! whHg-
28 AdEstel sl A7 F APH SE7E activity
caged] A-EAFIZL 1087 ApEEEFE A0
(prevalue). vh-$-2~E activity cageoll 4 AWz 1417k F A
ARG TRFABLT Fod % 308 ¥ 1, 2, 3, 5, 7A7}
A 1087 A -5 ]:T%' stk APtk 217

r‘f’

G Aeke 2R Soaks]
2o 2A B Ve 3

AP A FALg A Gl

z& rlr

o
h= N = TN o 5
FLITEELS A

Jael g4k 6
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20 cm, o) 18 cm] tilting-type2] T activity cageZ 3
am- bulator(AMB-10, O'hara & Co. Lid, Tokyo)s ©]-&3}
o:h_—,]_

A |20 CHEt &8

ARz AAA-2AE AHEEe] 302 A 0= 33 A
& EAsled A2 wFe] 05C Pl vk "J'Eqﬁ]'
o Aol ARgslan) APEL TR 158 AL
ZH5}5. TEHFAME 308 9 1, 2, 3, 5, 74719 ZMM%
et
FAEAI
s AA AL mhgel AR

o

Uﬂll _Il){l

e TgFolekn

1A]7F3%-¢)] pentylenetetrazole 85 mg/kg-2- .\4:5}-1—0:] sH 14
7t gkl AR mu P AAAR e TER-FE A

3193 cH(Williams 5, 1988).

ZA writhing RIEEM=

2 A X7 wlg2el], Koster S(1959)8] whael o
2, AP EAS 5T 5 50%: Fol| 0.8% 2AH-Ae]
Aledel-g 0.1 mi/10 g& By FA13 kg 108 $3¢
108-7}2] writhing syndrome 3 58 =3 5}t

SIS0 0|xX= &8

Dunham S(1957)2] @l wja}, 103)/2 3)7st= AA
3 cm@| rota-rod 8% Bof] vh-AZ &v]Eo} 28 olAb i}
2] o wte B SR mioade] XAkl oA A7
gl A sle] A A A} AHEAE THFAIEL F
7 S (08) ¥ 308, 1, 2, 3, 5, 7TAI 7t A 232 ol F3}3)
L NH S & stedn)
Ast7|Hlofl CHEt Dk

MpES0l Cfe 22

ek g 24407F AR & AP ERE SSFAREL

1X 7% 5% charcoal(in 0.5% CMC #Ed)S- 7fAwd 0.2
ml# ARtk 208 F AAlsl] 2aks A St
FER N FEL] charcold] o) EARIE AAAnAtHe)
Wl 2-g-2 3] el eh(Takemor 5, 1969).

LlonHI0l 0IXlE 3t

24217F BAIAZ] H=F Shay(1954)2] Wkl e
£ ARsm APELE THFITT ST Fol AAE
AHe] 1 By W pH, AT, BALEE ZAsled Hiz
w3} vl st
& =&JIAHl Chst =E

Soi si=o] Jot 4 Aluk0)| O|X|= HE

P F FBL FE3) o|2hA|7]7] 4159 beating cham-
berdlel] of 33CelM 108 HE LAzt L
measuring chamberol] #Azkgk 3 72 & tail cuff pulse sen-
sorel] 7], Blood pressure monitorZ ZHEA| 7 -5

ook AMMEE(1EZ ) E SA skl o, ] = digi-
talA] e g 7 527} A} o] & 3 upE SEI
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A A Pohy, YHARE ARBAL 24T
3 7 2407kl B o2 WY 2 e

Ok E719] SE0l D)X= A&

E7] o pentobarbital sodium(50~60 mg/kg)E E7RY
Alale] gl A7) = BRe| FE sensors TS res-
piration belt(Hugo Sachs)E #2}3}57. amplifier(Hugo Sachs)
$} recorder(IITC Life Science}s- %-3}o] 7]iE] - &5 =
Hozrel TFHE 23U, AFERE A2HTA
k2L 5, 15, 308 & 1X]Zkef] 18712 EB‘AE x5}l
71UE ME AAUBEZ2S 0128 XZAZAAH0 Cist FEt

71W=S X ALA 7 B, S-S AEste] RS 1)
Eo] 32~35C, 95% 0,5% CO,2 8% Tyrode's solu-
tione] 71 organ bathel} 3 -”1‘“—6]-_‘17_ 0.5 g2 tensiong 7}s}
o:h;]. o_}: 1317} o].;(-}p] A];] 1;;]_,__,4 71.0 H].H-]_i ol:__,_
& 7alo] Yol 3¢ 9422 ]S akct.

)5 meLe) AG 60 Thaled Uolrte FERS $5

& Axdt

11) Histamine(10™ °~107* M) Fa A o 2 713led

o e E AHstm UYAZIE AG 60(5 mgl)

Aelstar 58 & 7o Wl 02 histamineof] 23 ¥

a3 E Fabel, oln) ek $5%2) W3S his-
12e ek el Heghe gk %2 vrehd

me 1%

tamine 2]
ik,

iii) Acetylcholine(10'°~10* M)y& &Aoo 2 7}sle] 5
RS 42 F A A AZEF AG 60(5 mg/
1)e AA2dlz 5% F & w02 acetylcholinesl] 2]
g FEnkeEAS e, old yEhile & W)
£ acetylcholine2] IZP':- H]"—"‘— A2 Zolghel] T %=
epigict

Table II. Effect of AG 60 on spontaneous motor activity in mice

Table I Effect of AG 60 on pentobarbital sleeping time in mice

Dose No. of Sleeping time (min)
Treatment  (mg/kg, im) —animal Onset Duration
Control - 10 57+04 341452
AG 60 7.5 10 53+£04 42.0%37
15 12 48403 44.1+43
Each value represents the mean+SEM.
SAANZ
= 49 Ashe FTAL BE2AE el heb

9}, ZF F7re] vl Student's ttest = x-testE ARL
deoo], hE2F ulZsld pgke] 5% wIked wjE 24
sk o2 fr2l4de] ik AA sttt

o=z

SEMAA D)X= HE

=0 AZEE

B A= Table Io)] Yehfigicl. AG 602 15 mg/kg ©)
3le] £aks 28 Foi3}5l S o, pentobarbital £ F-EF
B A AT AR EA 2 e o} F7] dEkS XA
Ut

II.EJ-_,_EEE

B A3 Table Hel) Wiehdigich. Aoz A=l
A4 4 AG 608 T5FAELE, FoiAF 30 -2 1,2, 3,
5, 7A1Zkell 2pd-g-Fare] WElg B A, Fof He
H|3le] 2T AG 60 FolF 2F AP 25Fo] bk
atoict. 15 mg/kg o182 AG 602 TEFASIE S W, o
277 vliste] apb-Eakel gt fol Aol Wshe o
07)A] %3tth F AG 602 15 mgkg ©|3}H] Sl A)=

Dose No. of Activity (% of Prevalue)

Treatwent  (mg/kg, im.)  animal 0.5 h 2 h 3 h 5 h 7 h
Control - 13 60.3+7.8 42.1+6.4 39.2+83 352+£95 28.8+7.2 36.5+6.4
AG 60 7.5 20 59.7+84 53.7£9.0 382+6.4 30.0+4.2 32,6163 36.4+6.3

15 13 379495 23.8£73 22.3+10.0 16.6+4.9 19.2+5.4 24.6+7.3
Each value represents the mean-+SEM.
Table ITL. Effect of AG 60 on body temperature in mice
Dose No. of Body temperature (C)

Treatment (mg/kg, im.) animal before 0.5 h 1h 2h 3 h 5h 7 h
Control - 9 38.2+0.1 37.840.1 38.0+0.1 36.9+0.2 35.8+£04 356%0.2 36104
AG 60 375 10 378402 378102 37.8+03 363L£03 364402 363103 36.1+0.2

7.5 9 382+0.1 38.0+0.2 375x£02 36.0+02** 36.0£03 36.0+02 36.0+0.2
15 10 38.0+02 374402 369+03** 355+04** 352403 350104 34.7+04*

Each value represents the mean=SEM. Significant difference from the control group (*p<0.05, **p<0.01)
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Table IV. Effect of AG 60 on pentylenetetrazole-induced con-
vulsion in mice

T Dose No. of No. of
reatment (mg/kg, im.) animal convulsion
Control - 12 12
AG 60 7.5 12 12

15 12 12

Table V. Effect of AG 60 on acetic acid induced writhing syn-
drome in mice

Dose No. of Number of writhing
Treatment . .
(mg/kg, i.m.)  animal response
Control - 10 329126
AG 60 7.5 12 37.9+34
15 11 34.0+5.4

Each value represents the mean £ SEM.

Apihg-Eoll gl A &S AHE $ gl

HARIZ| CHEt =2

AG 60°] 7.5, 15 mg/kgs <= T8 F TA771A]
Ag EAFT A, AT vzsie] 7.5 mgkg FAT
= 2A17bel| A, 15 mg/kg FoIE-2 1417 D 2417kl A A
Ad Aol et FA % A4 Vebiede}h ey 3.75 mg/
kgo| G2l M= 2T ¥l sle] GabALo| ek kA
2 Q2717 estrh. F AG 602 3.75 mg/kg ©|5}ke] FE
A AAkA2ell9] ddg 1Y = glgiv). Table M-
ohf o] HAbA-2of] 7 AG 602] d3kE viepd Aol

SHHAH

W ET o wx] FARE Al D AG 609] 75, 15
mg/kgS T85FAME, pentylenetetrazole 85 mg/kgo o3t
23, AE T 2 AAFATE ZE vhe-2olA] f
Bbs) ol ol (Table V)., 28] 22 B 7] 4)2] pentylenetetrazole
2 A7l Aol 3t s akE-2 A g - glddoh

ZE4F writhing ZISEHS

AG 60 7.5 2 15 mghkgs T5FA13E F 24402 {1
gk writhing 318 53 %) A3}, d|37-o]] ¥]3le] AG 609)

SRl ksl m, 147, 24128, 5A1Zkel 7+ 1ekelsh
15t AG 60 7.5 mgkge] Foj & FHF 308
2uke], 2A) 7, 5A17E, 7A| 7kl Zb2t 1ete] 7} retEksicd. 15
mg/kg Fol7- FolF 308, 2417}, 3] 7kl 27t 1w}z
7V, FAFE 247} 2 5A1zkell 3vkelzl, 7A] 7] 28]}
statgdel. o] Az xMtestell 9J3bH FATA folAd-
Yo AR 2 AAe AR $5eld 5335
A3 d3E v1AH] gdghed.

ASI[HO CHSt et

2 &S0 Chet 248

HE2TFORA FaLE Aejalds 2 AG 60 7.5, 15 mg/
kg& THTAV8}AL charcoal$- Fofdle] A% HIlE &
Agt A3, B A Fod Aol Adpfole AH e
ehiA) $39ke. 2 AR Table VIS vhehgict.

Sl28[0 0[Xl= ek

B ZAzE Table VIIe] Vehigdth. AG 602] 7.5, 15
mg/kgat FARE A A QRS ZTEFAEL 54
74 EY AFE fdel deled g A E o, B
AAE gz, pH 2 4bEe] HElg oA wghe
o, 52 2ke] AHRu|E s Sl QA9 A vebhiA] o
Skt

XA 0 DX = Y&

71 H &) A% 37l tiale], AG 602 5 mg/Le] 5o
Z] basal tensiond] °JgkS x| re 7o 7 xol FAEE
2ol BA Fsks F=| ¢Xo | histamine ¥ acetylcholineo]|
o3} FEubgol tisledx d3kg w|X|A] ¢gkch. Hista-
mine % acetylcholineol] 2]§F &nk2e] FEnle-3a o
AG 60| ©J 3t W3- Fig. 13} Fig. 201 vehisdct.

=27|A0 o|X|= ek

AG 609 7.5, 15 mg/kg ¥ FAHE Al AL WE2T)E
THFARsl F i), ASEQER A |

Table VII. Effect of AG 60 on small intestinal peristaltic move-
ment

FojFe] B8 qlA ¢ ¢geiv)t. 7 Ax= Table Treatment Dose No. of  Rate of movement
Vel vhenfgic (mg/kg, im) _animal (%)
S2EF =0 0jXE B Control - 12 37.9L£3.5
Table VIS AG 600] S-S 2% ]3] J5s AE AG 60 7155 icl) gi?:—zg;
3 Azlel}. fE2TL ol 3084 199te]s 2vle]r ——
2ol A FoAF 308 =% 2=kt Each value represents the mean + SEM.
Table VI. Effect of AG 60 on rota-rod test in mice
Dose No. of Number of mice which fell down
Treatment  (mgfig im)  apimal 0 h 05 h 1h 2 h 3 h 5h 7 h
Control - 19 0 2 1 1 0 1
AG 60 75 19 0 2 0 1 0 1 1
15 16 0 1 3 1 1 3
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Table VIIIL. Effect of AG 60 on Gastric secretion in rats

Log [Histamine] (M)

Fig. 1. Effect of AG 60 on histamine-induced contractions in
isolated guinea pig ileum. Concentration-response curves of
histaminc were obtained either in the absence (@, control) or
presence (M, AG 60) of AG 60(5 mg/L). To obtain concen-
tration-response curve, histamine was added cumulatively, and
AG 60 was treated 5 min prior to histamine addition. Values
are means+ SEM for 6 preparations.

= 5 mglkg] §ollM HHF
AYqF, Alebgo]] opFa] 032“%}% u) XA ekote). el 15
mg/kgd] §EedMe FRTHALEY, ArE okslA A
]_o:l o1 EAEHo g _?,.g]%‘} i]—o].}f ?d?d‘:]-- Z, 15 mg/
olsle] fefelirls £ 3 e
C:l]é@- + 99k B A3 Table 3}
SE7|H0 nlxl= Ak
AG 609] 7.5, 15 mg/kg W FAME: M| g =

Table IX. Effect of AG 60 on mean arterial blood pressure in rats

Treatment Dose No. of pH Gastric vol. Free HCI Total acidity
reatmen (mg/kg, im.) animal (ml) (mmol/L) (mmol/L. HCI)
Control - 14 1.2+0.1 11.6x1.1 36.9+3.0 48.6+2.2
AG 60 7.5 15 1.4+0.1 10.7+£1.3 20.2+3.4 42.2+35

15 15 13101 142+1.3 322438 41.3+3.1
Each value represents the mean+ SEM.
120 120
o— control —o— control
100 - _g— AGED on —=— AG 60
= c
£ 8or £ eof

£ £

2 5

8 eof S et

® [4+]
E E
‘S pS
é 40 £ 40
S k<
R *
20 - 20
0r ol
| 1 ) 1 ! 1 1 L — 1
-9 8 -7 ¥ -5 4 -9 -8 -7 6 -5 -4

Log [Acetylcholine] (M)

Fig. 2. Effect of AG 60 on acetylcholine-induced contractions
in isolated guinea pig ileum. Concentration-response curves of
acetylcholine were obtained either in the absence (@, control)
or presence (M, AG 60) of AG 60 (5 mg/L). To oblain con-
centration-response curve, acetylcholine was added cumulat-
ively, and AG 60 was treated 5 min prior to acetylcholine
addition. Values are means=+ SEM for 6 preparations.

FEFAE T TESE S AR, ET 2 2 A F
of Foll A =5 Feizla) Fo] BEpol glelA 9] frelAdsl
= syl §l9dch(Table XI). 2=, & A2 E57]Ad o

& ke AUY 5 dsinh
& Y A=

Acriflavine™} guanosine?] B#IA) 24 Al E ET 2

Treatment Dose Mean arterial blood pressure (mm Hg)
(mg/kg, im.) before 30 min 1h 2h
Control 107.7£4.3 105.0+2.9 108.3£1.7 109.0+2.1
AG 60 7.5 106.7t£4.4 108.3L£1.7 106.7+1.7 105.0+2.9
15 110.0+2.9 98.3+3.3 98.3+4.4 98.3+3.3

Each value represents the mean+ SEM (n=3).
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Table X. Effect of AG 60 on heart rate in rats

alsiora|me a7

Daose Heart rate
Treatment (mg/kg, im.) before 30 min 1h 2 h
Control 390.0+17.3 390.0+15.3 393.3+17.6 400.0£11.5
AG 60 7.5 403.3+ 8.8 398.3+ 8.3 390.0+ 5.8 4033+ 33
15 410.0+£10.0 393.3+17.6 396.7+ 6.7 37334133

Each value represents the mean+SEM (n=3).

Table XI. Effect of AG 60 on respiratory rate in rabbits

Treatment Dose Respiratory rate (beats/min)
(mg/kg, i.m) before 15 min 30 min 1h
Control 51.3+4238 50.743.5 49.3+4.38 50.7+4.4 50.0+5.0
AG 60 7.5 47.3+29 47.743.2 463132 473439 47.0£2.6
15 51.7£4.7 50.0+2.9 51.7£35 50.7L£4.8 51.7+5.2

Fach value represents the mean+SEM (n=3).

el AG 60 5 Fol & o o] Uuteke]|ztio 3
stod ZAEsldct. 4L 15 mgkgo B Sho] L3}
Avt.

B AAE ol 5 Fof3l & Irwin fest % 3 A
7}, 15 mgkgell A #E 2 2FAe ‘=”§} FTFTEA 2
Eolgk Agal7 FARE A3 ehdA ¢9kch(data W] E
AD). FFAAA ) vlAE %S AEd A3, 15 mgke
o|3t2] 23Fo)| 4] pentobarbitalel] 2]k $m A A 7ke| v}
AR Gl S EAS el distont,
APg g dslols A AeEel G2 w4
°}E}— Pentylenetetrazole 2 52k A=) @l 731 =he
QAs = glodm, 2A4F F8 writhingZ2ARS o A|517)

>

oo}l 21524 olAE 5= ¢lgd o) rota-rodH o] 25}e]
FAE FEERTE A FE vlXA] gkote). 17
vt AG 60 7.5 mg/kg o]4F2] -g-=kol| A Z“‘"iﬂ Sl

A|Ze] FlEynh a2 AG 601— Jo) 2 3,75 mg/kg
o|ale} gkl = FEAAAA A oS v|AA] gL
+ 459l

Bk I Eﬂﬁ}‘ﬁh, charcoal$ #| X2 ¥ AAF$5
of shed 2183t E“ﬂ’ﬂ A3 q3L ] %
o, T]‘%LE-HM] EH“‘_”' Hol| A= 547k Fake] $]oiHn]
%, pH H Ab%of] A3 °o &g A Al @kt

o] QAL HEHGIT vHT Gl diate], 71
o] B Aol A ZA Al FEoluy O]%l‘% dog|x] ekow, 5
mg/L ©|3te] EEef4] histamine 2 acetylcholinesl] 2]%F
A 2] FEAE F7IAFI A QA X 7R ekghet.

Aol W3] FoIF 2407744 2 AL 75, 15 m
kg2] g-efoll4] FAe ALt 2 Ak F294 9l o
g o147 Rt TFF QelHE AA 75, 15 my
kg Gkl A] T Fpel kg vlA|R] gk},

o242l AR Hol, AG 602 3.75 mg/kg ©| 51| 43k

N FEAAAN A AL P27 3, 15 mykes] &

ol Al 2371 A gk BalE ég AN wew), 5F &
B0 Pl Hel derg wlAA sgel AR
. =3 HEPBLL o]4% AEAAA Helol = 5
mg/L o]8}e] ol Ak 3 8g wlAA) ekgkek. 9)o] A5}

% 2314, AG 608 Fi4e] & SA 2 AlrDr).
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