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Toxicity and genotoxicity of N-nitrosodimethylamine and N-nitrosodiethylamine
in mice after repeated administration
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Abstract: Objectives Repeated administration of N-nitrosodimethylamine (NDMA) and N-nitrosodiethylamine (NDEA) in C57BL/
6J mice for seven consecutive days was observed until 28 days after the first administration, and the main toxic target organs and
genotoxic risk of both were evaluated. Methods A solvent control group (0.5% sodium carboxymethyl cellulose), a test group
(0.75, 1.50, 3.00 mg-kg"' NDMA or 3.25, 7.50, 15.00 mg-kg™' NDEA, respectively) and a positive control group (200 mg-kg™'
ethyl mesylate; 40 mg kg™ N-ethyl-n-nitrosourea). The solvent control group and the test group were given ig once a day for seven
consecutive days, and the positive control group was given ig once a day for three consecutive days. Comet tests in mouse liver,
kidney, and peripheral blood were performed after the final dose, and the average percentage of Tail DNA and Tail Moment in liver,
kidney, and blood cells of each animal were calculated. After observation (D28), mouse Pig-a gene mutation test was carried out to

calculate the mutation rate of reticulocyte (RET”**) and total erythrocyte (RBC“**"). The expression of 8-hydroxydeoxyguanosine
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(8-OHdG), DNA damage genes (A4TM, gH2AX, Nbn, Prkdc, Trp) and liver drug enzyme genes (CYP2EI, CYP2A46) in liver, kidney
and lung were studied after the final administration and recovery period. Results When the dose of NDMA was 3 mg-kg™' all the
animals died. After continuous administration for four days, the body weight of mice in the NDEA 15 mg kg™ group significantly
decreased compared to the solvent control group (P < 0.001). There were differences in organ coefficient, blood biochemical index
and histopathology between NDMA and NDEA and the solvent control group (P < 0.05, 0.01, and 0.001), suggesting that NDMA
and NDEA had certain toxicity to liver and kidney. The results of comet test in liver and kidney of NDMA and NDEA mice were
positive, and RET®" in Pig-a gene mutation test of high-dose NDEA group was positive. The content of 8-OHdG in liver, kidney
and lung of NDMA and NDEA groups was significantly increased (P < 0.05, 0.001), and there were significant differences in DNA
damage and liver drug enzyme gene expression (P < 0.05, 0.001). Conclusion NDMA produced hepatotoxicity at a dose of 1.5 mgkg™,
and mutagenic and DNA damage in liver and kidney cells at a dose of 0.75 mg kg™, respectively. NDEA can produce hepatotoxicity
at a dose of 15 mg-kg™', and lead to mutagen and DNA damage in liver and kidney cells. It has been proved that the results of 8-
OHAG and DNA damage genes are related to the genotoxicity results of NDMA and NDEA.

Key words: N-nitroso impurities; N-nitrosodimethylamine; N-nitrosodiethylamine; repeated administration toxicity test; C57BL/6J

mice; comet assay; Pig-a gene mutation test; genotoxicity
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Trp53 Fif CATCTACAAGAAGTCACAGCACAT 139
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HO D [ BT BEE R RD i AR R B2 4 AT
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B % P55 JFF 4 B 73 4 /38 B0 O B2 15D W 4% B2 T 4
P25 45, DL R W 5 B A R R T 40 OB R RE OB
eI B IR 0T RE 5 DR 2 A R .
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wn O e R
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TR — 10 0 0
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1.50 10 0 0
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7.50 10 0 0
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ENU 40 5 0
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Syt A L T P<<0.001 .
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1 NDMA # NDEA Xt/ FRAK R E ARG (xks, n=5)
Fig.1 Effects of NDMA and NDEA on body weight of
mice (xts, n=5)
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34 IMMEEWK
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ME3CRE ISR E) . SIEEExt 4, Rk
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AST (P<<0.05) . TBIL (P<<0.001) 7K *F* f& 2 # jin ,
NDMA 0.75. 1.50 mg-kg™ 4 GLU /K *F & & [&
iR (P<<0.001) , HIYFEMK S 45 R J5 Pk 52 %8 1E % K
*F-;NDEA 15 mg-kg' 41 ALT(P<<0.001) . AST(P<
0.001) \LDH (P<<0.01) . TBIL (P<<0.001) . TP (P<
0.01) 7K 7 & i1, NDEA 7.5.15.0 mg-kg™' 41 GLU
KT 2 BE AR (P<<0.001) , % & 1 45 K J5 NDEA
7.5.15.0 mg-kg™' 40 LDH /K *F & 3 P AKX (P<<0.01) ,
HAeBRBYMEEIER KT, SREWH, ELS7d
25 T/ 1.5 mg-kg ' A& 1Y NDMA fil 15 mg kg™ 57
¥ NDEA ] /)5 B A2 B S 1R P 2

x5 MREEWEBRY (xts, n=5)

Table 5 Relative weight of major organs in mice (xs, n=5)

uil Fil &/ &2 %0% it R E/% B R E% i 240 %

(mgkg™ D7 D28 D7 D28 D7 D28 D7 D28
T — 4.92+0.43 4.45+0.68 0.68£0.08  0.60+0.05 1.11£0.06  1.17+0.08 0.34+0.02  0.29+0.03
NDMA 0.75 5.03+020  4.98+0.26 0.66x0.05  0.57+0.06 1.10£0.06 1.08+0.08 0.31+0.03  0.27+0.01
1.50  4.27+0.74  4.78+0.78 0.71£0.08  0.660.10 1.15£0.15 1.16+0.14 0.38+0.05  0.32+0.04
NDEA 325 5.13+024  5.04+0.15 0.66+0.06  0.59+0.04 1.08+0.05 1.03£0.08 0.32+0.03  0.29+0.03
7.50  4.98+0.21 5.23+0.10 0.91£0.04™" 0.73£0.08°  1.08+0.05 1.05+0.03 0.30+0.03  0.31+0.03
15.00 3.3840.43"™  4.60+0.39 1.08+0.06™" 0.99+0.05"" 1.21+0.15 1.14+0.03 0.20+0.03"" 0.26+0.01

EMS 200 4.40+0.19 / 0.63+0.06 / 1.08+0.05 / 0.17+0.02 /
ENU 40 / 5.03+0.12 / 0.58+0.06 / 1.09+0.04 / 0.27+0.03

5o IZH HL - P<<0.05 T P<<0.001,
P <0.05 7P <0.001 vs solvent control group.
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AR 26 T 240 b 25 s R A A 2 % YT 440 PR B D
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WAL a5 KR, MR SEAE SO R i 5 45 T
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) NDEA 7] F /s 55 AN 40 i 58 46 L B 40 i 25
G5 R4 M b R R v, H iR AR Y T T
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3.6 BERW

/N BRFE B RN A0 f 4 i AR SR B S B
5 R IR AL AR EE, EMSS 21w BRI B A A I
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'P<0.05 "P<0.01 "
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P<<0.001.

P < 0.001 vs solvent control group.

MRARRBHRIEEUER (xts,n=5)
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