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Optimization of the dose-effect relationship of N-ethyl-N-nitrocarbamide
and cyclophosphamide in Pig-a gene mutation detection in rats
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[ Abstract] Objective The effect of different doses of ethylnitrosourea (ENU) and cyclophosphamide (CP) on
the loss rate of CD59 on peripheral blood erythrocytes was explored to optimize the detection method of Pig-a gene
mutation. Methods According to the weight and loss rate of CD59 on peripheral blood erythrocytes, rats were divided into
4 groups: the control group, CP 40 mg/kg group, ENU 10 mg/kg group and ENU 40 mg/kg group (n=6). The control
group was injected i. p. with PBS, other groups were injected i. p. with corresponding solutions. The body weight of rats on
days 0, 7, 14, 21, 28, 42 and 56 were recorded. At the same time, blood samples were collected and incubated with
antibodies, and the loss rate of RBC®”~ was detected by flow cytometry. Results Compared with the control group, at
different time points, the body weight and weight gain of ENU 10 mg/kg group and ENU 40 mg/kg group had no
statistically significant difference (P > 0.05), while those in the CP 40 mg/kg group were significantly decreased (P <
0.05). The loss rate of RBC™ ~was significantly increased in the CP 40 mg/kg group at 28, 42 and 56 days, ENU 10
mg/kg group at 42 and 56 days, and ENU 40 mg/kg group at 7, 14, 21, 28, 42 and 56 days, (P < 0.05). The results

showed a dose-response relationship. Conclusions Under the conditions of this Pig-a mutation detection method , ENU is
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superior to CP on raising loss rate of RBC®™~ | ENU 40 mg/kg is better than 10 mg/kg, and 28 days is suitable as the test

period.
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R1 ENU M CP X% ] i K A A SRS R (2 25, n=6)
Tab.1 Effect of ENU and CP on the body weight of rats at different time points

A (g) Body weight

20 51 - BEh)a BEh)G BEhfG ey B BehfE e g
Groups N 57K H14K 2K HRBK  HLK HS6R Weight
o Day 7 Day 14 Day 21 Day 28 Day 42 Day 56 increment
WX IR 216. 41 293.23 341. 84 381.82 415.29 472.05 499. 63 283.22
Control group +10. 86 +14.02 +19.92 +17.01 +21.07 +17.26 +16.90 +14.74
D
cf ;Oé)ﬁz/kg 208. 58 258.52 297. 57 337.03 356. 10 364. 28 377.07 168. 48
R =J A * * * * ik * *
CP 40 mg/kg group £6.30 +14.56 +19.75 +23.87 +26.59 +33.82 +59.16 +63.95
ENU 10 mg/kg
QA%:;/ ° 215.57 279.75 323.25 366. 32 391. 63 446. 05 480. 55 264. 98
e +8.31 +£14.52 +23.78 +33.61 +37.29 +48.75 +57.20 +51.78
ENU 10 mg/kg group
ENU 40 mg/k
QA%ZE/ & 206. 02 273.07 323.08 371. 10 394.70 446. 50 479.73 273.72
mes +14.39 +24. 46 +34.01 +40.72 +39.53 +50.32 +54.13 +44. 65
ENU 40 mg/kg group
Y I BEIRALELAE , P < 0.05, 7P < 0.01,
Note. Compared with the control group, “P < 0.05, P < 0.01.
600.00
Control group
500.00
—B- CP 40 mg/kgBa k#2540
= CP 40 mg/kg group
5 S 400.00-
& g —i— ENU 10 mg/kgB ik 48 2540
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Bl 1 ENU Fl CP X 4% I ] i BUACHR B9 5% R 25
Fig.1 Effect of ENU and CP on the body weight of rats at different time points
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Tab.2 Effect of ENU and CP on the loss rate of RBC®™ ™ at different time points

SN L RBCY - K4 %/ x 106
Loss rate of RBC®"°~/ x 10°

2H 51
Groups N B2 P B2 P B2
D; 0 ENIPN %14 K %21 K %28 K H42 K %556 K
Y Day 7 Day 14 Day 21 Day 28 Day 42 Day 56
T IR A2 44.70 23.59 22.12 36.24 43.07 37.62 41.68
Control group +14. 68 +6.74 +8. 04 +3.03 +6.36 +7.20 +5.92
cp Q‘;;O%“;E/kg 43.92 42.37 31.34 52.04 65.31 125.41 160. 41
=B s = .
+7.34 +8. +9, +19. 74" +75.12* +95.46
CP 40 e/ kg gpoup +7.3 +8.55 +9.93 +19.79 +15.74 +75.12 +95.46
ENU 10 mg/k
Mﬁg . 48.35 30.61 28.18 33.09 74.10 81.75 76. 02
EREAES * *
ENU 10 me/ks group +13.27 +13.83 +15.68 +12.85 +27.62 +37.65 +18.88
ENUQA‘%ZE/@ 48.56 59. 44 63. 04 81. 80 223.49 251.96 258.77
s +17.72 +8.91™*%  £19.81" £14.23 % £50.37%%  +30.96"* +40. 80 *#

ENU 40 mg/kg group

ST, *P < 0. 05,

*P < 0.01;5 ENUI0 mg/kg 5254 LL5:,#P < 0.05,7P < 0.01,
Note. Compared with the control group, “P < 0.05, P < 0.01. Compared with the ENU 10 mg/kg group,*P < 0.05,"P < 0.01.
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Fig.2 Effect of ENU and CP on the loss rate of RBC®™~ at different time points
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