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Suppressive Effect of N-Acetylcysteine on the Adriamycin-Induced
Micronuclei Formation in Mouse Bone-marrow Cells
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Abstract— The anticlastogenic effect of N-acetylcysteine was tested in vivo in mouse bone-marrow
micronucleus assay. The frequencies of micronuclei induced by adriamycin (5 mg/kg i.p.) in bone-
marrow cells were decreased by the oral administration of N-acetylcysteine at 12 h before adriamy-
cin injection. The observed suppressing effect was not a reflection of a delay in the formation
of micronuclei by the cytotoxic effect of N-acetylcysteine. The anticlastogenic effects of SH com-
pound including N-acetylcysteine, cysteine, cystine, S-carboxy methylcysteine and glutathione were
also investigated by the multiple pretreatment. Each SH compound was administered orally every
day for 5 days and adriamycin (5 mg/kg i.p.) was injected at 24h after the last dose of test com-
pound. N-acetylcysteine and glutathione showed significantly the suppressive effect at dose of
10 and 25 mg/kg for N-acetylcysteine and at the dose of 25 mg/kg for glutathione. Our study
suggests that N-acetylcysteine is capable of protecting the chromosomal damages in the normal
cells during cancer chemotherapy by adriamycin, and may act as an anticlastogen against induction
of micronuclei by superoxide generating agent such as adriamycin.

Keywords [] Adriamycin, N-acetylcysteine, glutathione, anticlastogenic agent, micronucleus assay,
cancer chemotherapy.
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Fig. 1—Variations in course of time of the adriamycin-
induced MNPCEs in bone-marrow cells of
mice. With treatment(Z), without treatment(@)
of NAC, and treatment of NAC only(a).

MNPCEs, %

ot
o
L

(‘) 1’ 3 5 7 9
Adriamycin, mg/kg, i.p.

Fig. 2—Effect of adriamycin concentration on MNP-
CEs in mouse bone-marrow cells. Mice were
sacrificed after 36h of adriamycin injection.
Data points and bars represent mean+ S.E.
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Table I—Inhibitory effect of adriamycin-induced MNPCEs by 1000 mg/kg body weight of N-acetylcysteine admini-
stered at various time before adriamycin Injection

Time of NAC MNPCE % Suppression”
.. Mean+ S.D.
treatment (h) Individual value (%)
Positive control” 1.1 14 16 1.37+0.21
-2 1.8 1.3 1.0 1.37+0.33 0
—6 14 1.1 1.1 1.20+ 0.14 12
—-12 1.1 1.1 1.2 1.13+ 0.05 18
-18 1.3 1.1 1.0 113+ 0.12 18
—24 1.0 1.0 1.3 1.10+ 0.14 20
—30 1.5 14 1.0 1.30+0.22 5
—36 1.1 1.6 14 1.37+0.21 0
—48 1.4 1.5 1.1 133+ 0.17 3

“Adnamycin 5 mg/kg, i.p.

"% Suppression=100—(MNPCE % in the presence of NAC/MNPCE % in the absence of NAC)X 100.

Table II—Suppression of adriamycin-induced MNPCEs by N-acetylcysteine in bone-marrow cells in mice

Dose MNPCE % Suppression’
. .. Mean+ S.D.

(NAC, p.o.TADM, ip) Individual value (%)
Negative control’ 02 0.2 0.1 0.17+ 0.06
Positive control® 1.1 14 1.6 1.37+0.21

NAC+ADM 10 mg/kg-+5 mg/kg 12 0.9 0.9 1.00+0.14 27

25 mg/kg+ 5 mg/kg 0.9 0.6 11 0.87+ 021 36

50 mg/kg+ 5 mg/kg 0.9 0.7 1.3 0.97+ 0.25 29

100 mg/kg+ 5 mg/kg 1.0 0.6 0.9 0.83+0.17* 39

200 mg/kg + 5 mg/kg 1.2 1.0 1.7 1.30+0.29 5

“Tap water 0.1 m/, p.o.
 Adriamycin 5 mg/kg, ip.

‘% Suppression=100—(MNPCE % in the presence of NAC/MNPCE % in the absence of NAC)X100.

* p<0.05 : significant compared to positive control.
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Table III—Suppression of adriamycin-induced MNPCEs by 5 consecutive days treatment of sulfhydryl compou-

nds
Dose ‘ MNPCE e Mean= S.D. Suppression?

(Test compound, p.o.+ADM, ip.) Individual value (%)
Negative control’ 0.2 0.2 0.1 0.17+ 0.06
Negative control’ 0.3 0.2 0.3 0.27x0.05
Positive control 1.1 14 16 1.37+0.21

NAC+ADM 10 mg/kg, 5days+5mg/kg 0.7 0.5 0.8 0.67+ 0.12* 51

25 mg/kg, 5days+5mg/kg 0.7 0.8 1.0 0.83+0.12* 39

50 mg/kg, 5days+5mg/kg 14 12 1.6 140+ 0.16 -2

Cysteine+ ADM 10 mg/kg, 5days+5mg/kg 0.9 11 0.8 0.93+0.12 32

25 mg/kg, 5days+5mg/kg 06 0.9 14 097+ 0.33 29

50 mg/kg, 5days+5mg/kg 1.3 1.1 05 097+ 0.34 29

Cystine+ADM 10 mg/kg, 5days+5mg/kg 1.2 14 1.1 1.23+0.12 10

25 mg/kg, 5days+5mg/kg 1.2 1.7 1.1 1.33£0.26 3

50 mg/kg, 5 days+5 mg/kg 1.2 1.8 16 1.53+0.25 —-12

SCMC+ADM 10 mg/kg, 5days+5mg/kg 1.3 1.2 0.7 1.07£0.26 22

25 mg/kg, 5days+5mg/kg 1.3 14 14 1.37+ 0.05 0

50 mg/kg, 5days+5mg/kg 1.0 1.1 13 1.13£0.12 18

GSH+ADM 10 mg/kg, 5days+5mg/kg 1.0 1.5 1.0 117+ 0.24 15

25 mg/kg, 5days+5mg/kg 03 0.2 0.5 0.33+ 0.12** 76

50 mg/kg, 5days+5mg/kg 1.0 14 1.2 1.20£0.16 12

“Tap water 0.1 m/, p.o.
*1% olive oil 0.1 m/, p.o.
“Adriamycin 5 mg/kg, 1p.

1% Suppression=100— (MNPCE % in the presence of SH compound/MNPCE % in the absence of SH compound)

X 100.
* p<0.05 : significant compared to positive control.
** p<0.01 : significant compared to positive control.
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H.3%k v} 9lr} olel H ool 4= SH7 & &3t
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