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Distribution of Acriflavine in Rats Following Intramuscular Administration of a Mixture

of Acriflavine and Guanosine, a Potential Antitumor Agent

Sukgil Song and Youn Bok Chung”

National Research Laboratory (NRL), College of Pharmacy, Chungbuk National University, Cheongju, Chungbuk 361-763, Korea

Abstract — A 1: 1 mixture of acriflavine (ACF; CAS 8063-24-9) and guanosine is currently being evaluated as a possible
antitumor agent in preclinical studies. Guanosine is known to potentiate the anticancer activity of some compounds. How-
ever, the distributions of trypaflavine (TRF) or proflavine (PRF) have not been investigated in mammals. We, therefore,
investigated the distribution of TRF and PRF after i.m. administration of the combination mixture (ACF and guanosine) at
a dose of 30 mg/kg ACF in rats. To analyze TRF and PRF levels in biological samples, we used an HPLC-based method.
The calibration curves for TRF and PRF in the samples were linear over the concenration range of 0.05~200 ug/ml. The
intra- and inter-day assay accuracies of this method were within +15% of norminal values and the precision did not exceed
15% of relative standard diviation. The lower limits of quantitation were 50 ng/m/ for both TRF and PRE The distribution
of TRF or PRF was determined by 48 h after i.m. administration of the combination mixture at a dose of 30 mgkg ACE
TRF and PRF were distributed as the following order; kidney >lurig>liver>small intestine >muscle. Of the various tissues,
TRF and PRF were mainly distributed to the kidney and lung. The concentrations of TRF or PRF in the tissues 24 h after
i.m. administration decreased to undetectable levels. The concentrations of TRF or PRF in the blood cells were comparable
to those for the plasma. However, the concentrations of TRF or PRF in the both plasma and blood cells 12 h after i.m.
administration were not detected. The number of the platelets in the 1 m/ of the blood was calculated to be 0.183x 10%m/
of blood. The PRF concentration in platelets was higher than that of TRF at initial times after i.m. administration of the com-
bination mixture. However, both the TRF and PRF concentrations in the plateles 24 h after i.m. administration of the com-
bination mixture were below the quantifiable limit. In conclusion, the concentrations of TRF or PRF in the various tissues,
plasma, blood cells, and plateles decreased to undetectable levels 24 h after i.m. administration of the combination mixture
at a dose of 30 mg/kg ACE
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(trypaflavine, TRF) ¥ 3,6-diamino acridine(proflavine, TRF)=
< EEAIFA SAHA AL, iRl T8 o, oAl
EYUEHACN) ¥ &2 MeOH)2 Fisher Scientific Co.
(Pittsburgh, U.S.A)eA 738I3itt. Phosporic acid 2 diethyl
etheri= Shinyo Pure Chemical Co.(Osaka, Japan)°l|~], acetic
acidi= Junsei Chemical Co.(Tokyo, Japan)olX] T-¢ls}e] AFg:3}
k. 718k Aok 25 HPLCH T 558 ARSIt

77124 HPLC(Model PU-980 ® =, UV-975 UV/VIS 7%
7], LC-Net II control borwin 7154, AS-950-10 AEFU7] =
Jasco Co.(Tokyo, Japan)2] 7171E A8+t pH ©]Ef(Model
520A)y= Orion Research Inc.(Beverly, US.A.), B E44E2]7]
(Model CS-6KR)=" Hitachi Co.(Tokyo, Japan), BH-4-841 %
7](Model Microfuge E)= Beckman Industries(Fullerton CA,
Germany), 4% 1 (Model MDF-U50V)¥ Sanyo Co.(Osaka,
Japan), A87](Model Muti-Pulse)= Glas-Col Co.(Terre Haute,
US.AY), 23| (Model JAC Ultrasonic 2010f= Jinwoo Co.(&t
AA], g, 3 A U]z (Model Ultra-Turrax T25 basic)
= Tka Werke GmbH & Co.(Staufen, Germany)d] 71712 AM%-
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0.05~50 pl/mi2] ‘T=R $jellx] k&g XA AE= A
Fde Adsigitt. @2 A& 50 well 9-aminoacridine. 25 W
UHEZEA 01pg THE F7istd 7BA 823 F 1%
acetic acid-MeOH 2.5 m/E 5%, 94£2(3,000 rpm, 15%)3}
ek AN 2 miE FH3le] AaT|Fsllr FEAR v olF
A 100 pE 718k} £8iA17) 3 25 WS HPLCe) F<18kith
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FHE dqE= JPEA vEA 3 e 45 3
A7) v 2 RE] HEE Fofl ACFS TFohedl 1:1 E3MAE
TEHTAHACFEA] 30 mgkg)dt F AGAIZte] BAsIGE o,
AE o ZujoddlF H(PE-50, Intramedic, Clay Adams,
USAE A3t 3 A8 AF3ISITH Q4 A2 53
o] FHFAL F AUFANE AESP] H3 1, 3, 6, 12, 24, 48
Alzrez stk % PAuS Pl sk 2vkele) 3
AzRE 15me EAEFH wiElD 7.5 m)S AF S 5,
15 m/2} N ARR3lo] Th2-9) washed platelets Ao
wle} gis dg I 9 gapoF Zhz Belsled 22k PRF
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Washed platelets M=

A ovlel =2 RE €K 15miE v &332 A sodium
citrate(3.8%) 1.5 ml] 0] U= cornical tubeZ A3 A
Z3+ "L rolling mixerolA 45%37F X8 F )M 160 g
(770 rpm)el A 12270 AAdEelagint, AR NE as S
3t A4(PRP platelets riched plasma), FAES @& T 9
W E Belen) 2 wehd, Aae 2HAHA Hal 1,500 g
(2,000 rpm)eilx] 20837+ Yaldelehd, A e G, FHEL
arwog Fejdch YA dWFE S-S Hk] A

[e3 rlo

3k veiR) Eake AR F, AR EamE e 2ol Al

23lgith 2, 2mM EDTAS 283t washing buffer(129 mM
NaCl, 0.8 mM KH,PO, 89mM NaHCO,, 2.8mM KCl, 0.8
mM MgCl,, 5.6 mM glucose, 10 mM HEPES, pH 7.4) 5 miE
71t & ZAAHA JEAIA 1,500 g(2,000 rpm)elld 2023F o
Al gh AAResto] AHEI) g A T HF A
AEQ HAaTg 9ol 0.35% BSA7F 9 modified Tyrode's
buffer(129 mM NaCl, 0.8 mM KH,PO,, 8.9 mM NaHCO,, 2.8
mM KCl, 0.8 mM MgCl,, 56 mM glucose, 10 mM HEPES, pH
74) HFE0 phell HEA - 7ol ARS3HITHScheme I).

4t HF et RS F3k] Coulter counter(model:
71, Coulter Electronics Ltd., Luton, UK)® 4% 74 &
Aatslon, o]2HE 3FH g 1m/d 4% Vg 9 E4

Rat (n=2)
|
Blood 15ml

3.8% Sod. citrate 1.5ml
rolling mixer 45-60 min
centrifuge (160g for 12min)

PPt (Blood cells)  Supernatant (PRP, platelets riched plasma)

centrifuge (1,500g for 20min)

—

Supenatant (Plasma) PPt (Platelets)

Washed by 5ml! washing buffer
Centrifuge (1,500g for 20min)

PPt (Platelets)

504t modified Tyrode's buffer

Suspension (Platelets)

Scheme I - Procedure of the preparation of washed platelets.
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Fig. 1 - Structure formula of trypaflavine (TRF) and proflavine
(PRF), and guanosine. The combination mixture consists of
acriflavine (ACF; 2:1 mixture of TRF and PRF) and
guanosine at a ratio of 1:1.
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3lo] A%o] 485 P (unpublished data) 2 3172} 84, &
T, 4% 9 225 TRF 9 PRFY 55 #4813 &, &
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T &F3lo] HPLCel F4atgitt. Adqpdatel HPLC ¥4 &
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0372 AAY A wel= e A= 0.05 pg/mield
t}, g4 el 2] TRF Y PRF] HAHAL 74zt |3 H A=
(1457 X &5 (ug/mh)+0.00671) L 3] THAH] =(1.481}XF % (ng/
m)+0.0073413 k. 42t F% 0.05~200 pg/ml HHNA Sz
3 2273 (r>0.999, p<0.01)y2 WERSITE KL o] T H4
oAl TRF ¥ PRFS] o] 9 Iz Fada AUy HAat
(coefficient variance(c.v.), %)= 25 15% o3tz vebdt), &
T, A% W 22 FAYM ] A ge] AR /
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Fig. 2 - Representative chromatograms of TRF and PRF in plasma.
9-Aminoacridine (25 W of 4 ug/mi) was added as an internal
standard (IS). Upper panel (a) represents a chronatogram of
blank samples, while the lower panel (b) represents a
chromatogram of bilological samples after the administration
of the combination mixture (ACF and guanosine). The
blank samples show that there are no peaks that interfere
with the TRE, PRE and IS signals.
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Fig. 3 — Concentration-time profiles of TRF and PRF in the kidney (A), lung (B), liver (C), samll intestine (D), and muscle (E) after i.m.
administration of the combination mixture (ACF and guanosine) at a dose of 30 mg/kg ACE Each point represents the Mean=+S.E.

(n=3).
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Fig. 4 — Concentration-time profiles of TRF or PRF in the plasma
(A) and blood cells (B) after i.m. administration of the
combination mixture (ACF and guanosine) at a dose of
30 mg/kg ACE Each point represents the Mean*S.E.
(n=3).

F2 23 W d49 FIAE SA3] S5 AR 484
HAY 8% 9 755 E SHIcHEg. 5). 8 2 87
%29 PRF % TRFS F5& 12A1%F o]Foll= HEEHA] ¢ttt
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T 8% sxs) AR 3 Bl
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ACFg} FolwAl 1:1 B3A(ACFEA 30 mgkgs =S5FAH
% & TRF ¥ PRF] d4% 5= ARF F4& Fig. 501 Uehd
Stk Fig. 5(A0)E 8N 1mEHE 42 82952 TRF ¥
PRFY %<& Yehiioh &8, 943 HFAEE Coulter
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Fig. 5 - Concentration-time profiles of TRF or PRF in the platelets
after i.m. administration of the combination mixture (ACF
and guanosine) at a dose of 30 mg/kg ACE Each point
represents the Mean+S.E. (n=3). (A) TRF or PRF in the
platelets obtained from 1 ml of blood; (B) TRF or PRF in
the 10% platelets.
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