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II.  
Lesions 

Intravenous 
and DNA Bound 

Absract--We have compared in mice the overall toxicity of free adriamycin (ADR) 
or DoVA bound adriamycin (ADR-Do,VA) after repeated i.v. injections of high drug 
doses (35-40 mg/kg). Survival curves and variations in mean total body weight 
indicated that A D R - D N A  is less toxic than ADR in mice. Histopathologic studies 
showed: (1) that ADR induced severe lesions in the hemopoietic organs (bone marrow, 
lymph nodes, spleen, thymus) and in the gastrointestinal tract. An important lipid 
overloading in liver and kidney was observed; (2) that the toxicity, of ADR is reduced 

for bone marrow and stomach when the drug is associated with high tool. wt DNA.  :Vo 
lipid overloading has been seen in liver and kidney of the complex treated mice. 

The repair of the lesions induced in the tissues (lymphoid organs, t@mus) which are 
not protected against the effect of ADR when using a DNA-complex, is significantly 
more rapid. Finally, in this subacute stu4~ in mice, no cardiom?,opathy has been 
observed after treatment with either free or DNA bound drug. 

I N T R O D U C T I O N  

ADRXAMYCIN (ADR) is an anthracycline anti- 
biotic widely used in the treatment of neoplas- 
tic diseases in man, however several manifes- 
tations of toxicity limit its administration [1, 
21. 

We have previously described [3] that the 
lethality of ADR in mice can significantly be 
reduced when the drug is administered as a 
complex with high tool. wt DNA. Jaenke 
(unpublished results) has found that in the 
rabbit, the myocardial toxicity of A D R - D N A  
is significantly lower than that of ADR. 
Moreover clinical data [4~8] obtained in pa- 
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tients treated with A D R - D N A  suggest that 
the cardiotoxicity of ADR  can significantly be 
reduced. 

To compare the overall toxicity of free or 
DNA bound ADR, we have conducted histo- 
pathologic studies in mice after repeated 
intravenous injections of high doses of free or 
complexed ADR. 
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MATERIALS A N D  M E T H O D S  

Female DBA 2 mice (Charles River, France) 
of 20-22g were used. ADR, free (Farmitalia, 
Milan) or bound to DNA, extracted from 
herring sperm (type VII ,  Sigma Chemicals, St 
Louis, Missouri, U.S.A.) was given i.v. The 
A D R - D N A  complex was prepared as de- 
scribed previously [3], using a nucleotide/drug 
molar ratio of 20. In a first experiment (series 
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A: morphologic changes) the drugs were 
given during 5 consecutive days at 7 mg/kg per 
day. For each drug form, two groups of mice 
were injected: in the first group, 10 animals 
were weighed daily and the lethality was 
recorded until the 25th day after the first 
injection; the second group was used for the 
histopathologic study: six mice for the free 
ADR series and eight mice for the complex 
series were sacrificed the 10th day following 
the first drug injection. A second experiment 
(series B) was undertaken for serial sacrifice: 
the schedule included four consecutive i.v. 
injections at 10 mg/kg per day of t?ec or 
DNA-bound ADR. Ten mice per drug tbrm 
were followed for weight changes and mor- 
tality until the 14th day after the first in- 
jection. Other series of five mice receiving a 
similar dose of each drug were sacrificed 
respectively on the 6th, 8th and 13th day 
after the first injection. Control series included 
at least five untreated mice in each experim- 
ental group (weight-mortality histopathology). 

For histopathologic studies, the mice were 
sacrificed by cervical dislocation and selected 
tissues were removed for light-microscopic 
examination. Tissues were fixed in 10(~i~ neut- 
ral buffered tbrmaldehyde solution and then 

processed for paraffin embedding. The para- 
ffin slices were stained with hematoxylin 
eosin safran or by the P.A.S. method com- 
bined with hematoxylin%ati~an. Samples of 
the liver fixed in neutral buffered formal- 
dehyde were also cut with a cryostat and the 
t)ozen sections were stained for neutral fats by 
the oil-red 0 staining method. 

RESULTS 

In a first part of the experimental results 
(series A) we describe the morphologic cha- 
nges induced in mice treated with ADR or 
A D R - D N A  using a daily schedule of 7 mg/kg 
of ADR on 5 consecutive days. In a second 
part (series B) we report the progression of the 
lesions observed in mice treated with ADR or 
A D R - D N A  using a schedule of 4 consecutive 
daily injections of 10 mg of ADR  per kg. 

Survival curves (Fig. 1) show that 10 days 
li~)llowing the first injection, only 20 40'!i~ of 
animals were alive after administration of 
ADR whereas 90°~) survivors were observed 
when ADR was given associated with DNA. 

Examination of variations in mean total 
body wt (Fig. 2) indicates that mice receiving 
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Fzg,. 1. Survival curves. (A) Treatment schedule; 5 x 7 mg/kg/day. (B) 7?eatmenl 
schedule: 4x 10mg/kg/day. (A) control mice," ( 0 )  ADR treated mice," ( 0 )  

ADR-D~')I treated mice. 
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Fig. 2. Body weight changes. (A) Treatment schedule: 5 x 7mg/kg/day. (B) 
Treatment schedule." 4 × 10mg/kg/day. (A) Control mice," ( 0 )  ADR treated mice," 

(Q) ) ADR--Do~M treated mice. ~Ilean +_ S.D. 4 individual values are giz,,en. 
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Fi4,. 3 Bone marro~,. (a ) ,.ldriam~,cin treated mouse ( x 160).  (b) Adriam~,cin D.~21 complex lreated mouse ( x 160). 
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Fig. 5. Glandular stomach. (a) Adriary!~,cin treated mouse exhibiting atrop@ and c~,stic changes (x  160). (b) Ad~iam~,dlz D,'v2-1 
complex treated mouse. Normal stratified squamou~ epithelial lm,er ( x 160). 
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l"i,~,. 7. 

1~'~. 6. Li~,'er. Adriam3,cin treated mouse, lh,  patoc~,tes are s~t,ollen atld cot~tain ma~!~' /hze ~'ac'uol~,s ( × 400) .  

tt'idnev. Adrimr!~'cin t~ealed mou,~e. Epithelia! ¢~'11~ ~!/ proumal c~m~,~dulcd lubulc~ co1~tam multiple lipid ~acuole,~ ( x tOI)). 
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Fig. 8. ,,~'5nglandular .~tomach. (a) Adria~cin treated mouse. ~I,Iucosal epithelium (top) is thin; lamina prop~ia di,~tended by edema 
.fluid, erilhroo'tes and ji'brin (x 160). (b) Adriamycin treated mouse. The epithelium is ulcerated and is covered by J}'brin and bacteria 

( x 160) .  


