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Fig. 1. Experimental Design
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Table 1. Average Daily Fluid and Chemical Intakes of CD-1 Mice Administered with Dinotefuran in Drinking Water

Dose Level of Dinotefuran (%)

0 (Control) 0.02 (Low) 0.2 (High)
Fluid intake (g/kgBW/day)
Dams
Gestation 237 =+ 14 251 + 30 243 = 24
Lactation 96 + 73 963 + 80 964 100
Weanling Olffspring
Male 324 £ 46 304 + 24 289 + 28
Female 353 + 26 343 + 25 318 + 24
Chemical intake (mg/kg/day)
Dams
Gestation - 502 £ 59 486 + 47
Lactation - 193 + 16 1929 + 210
Weanling Offspring
Male - 60.7 £ 47 578 = 55
Female - 686 + 49 635 + 47

Each value represents daily intake during each period (mean + SD).

Table 2. Summary of Reproductive Data at Birth after Maternal Exposure of Dinotefuran

Dose Level of Dinotefuran (%)

Parameter 0 (Control) 0.02 (Low) 0.2 (High)
No. of dams 10 10

No. of litter 10 10

No. of live offspring 139 143
Average litter size 13.8+1.5 144+19 14.1+2.8
Average litter weight (g) 22.6+2.3 23.9+42 23.6+3.0
Sex ratio (male/female) 1.0 (55/55) 0.90 (66/73) 1.34 (82/61)

Each value represents the mean + SD.



252 Ann. Rep. Tokyo Metr. Inst. Pub. Health, 71, 2020

—0— 0% (Control)
30 -0+ 0.02% (LOw)
- - - 0.2% (High)

—{0O— 0% (Control)
e 0.02% (Low)
35 - -A - 0.2% (High)

OFFSPRING
FEMALE

Offspring Weight (g)

OFFSPRING
MALE P

0 47 14 21 2831 37 4448 0 47 14 21 2831 37 44 48
Postnatal days Postnatal days

Fig. 2. Average Body Weight of Offspring during the Lactation
and Growth Period of Administered with Dinotefuran.
Each value represents the mean=SD.
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Table 3. Plasma Biochemistry in CD-1Mice Administered with Dinotefuran

Dose Level of Dinotefuran (%)

Parameter 0 (Control) 0.02 (Low) 0.2 (High)
Dams

TP (g/dL) 40 £ 04 40 = 04 41 = 02
A/G 2.9 + 0.5 2.7 + 0.4 2.6 + 0.4
GLU (mg/dL) 185 + 37 185 + 38 207 + 27
T-CHO (mg/dL) 116 + 22 113+ 18 120 =+ 15
BUN (mg/dL) 21.3 + 2.1 20.4 + 4.0 19.8 + 32
AST (U/L) 77 + 28 75 + 41 79 + 22
ALT (U/L) 33 + 7 37 + 17 33 + 11
Male Offspring

TP (g/dL) 43 + 0.2 4.2 + 0.3 42 + 0.2
A/G 2.2 + 0.2 2.3 + 0.2 23 + 0.3
GLU (mg/dL) 217 + 34 204 + 29 181 + 43
T-CHO (mg/dL) 150 + 37 135 + 25 140 + 26
BUN (mg/dL) 28.4 + 2.5 28.2 + 2.6 29.2 + 6.4
AST (U/L) 69 + 18 77 + 26 82 + 26
ALT (UL) 33 o+ 11 31 £ 10 28 + 5
Female Offspring

TP (g/dL) 44 + 0.3 42 + 0.3 43 + 0.1
A/G 2.9 + 0.3 32 + 0.6 29 + 0.3
GLU (mg/dL) 174 + 57 159 + 54 179 + 50
T-CHO (mg/dL) 102 + 24 102 + 13 112 + 23
BUN (mg/dL) 24.1 + 3.7 26.0 + 6.7 253 + 5.4
AST (U/L) 79 + 12 88 + 28 80 + 17
ALT (U/L) 28 + 6 29 + 5 28 + 8

Each value represents the mean + SD.
*Significantly different from controls (p> 0.05, Jonckheere test)
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Fig.4. Percentages of Neutrophils and B-lymphocytes in the
Bone Marrow Analyzes by Flow Cytometry in CD-1 Mice
Adminstered with Dinotefuran.
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Dose Level of Dinotefuran (%)

Parameter 0 (Control) 0.02 (Low) 0.2 (High)
Effective number of mice 8 10 10
Dams
Final body weight(g) 350 £ 12 351 £ 1.6 359 £ 25
Adrenal gland 78 + 0.7 72 0+ 12 76 + 1.1
Thymus 48 £+ 13 39 £ 6 42 £ 5
Spleen 100 =+ 10 101 + 11 101 + 17
Kidneys 439 £ 28 434 + 36 430 + 29
Liver 1562+ 100 1585 + 81 1585 + 100
Offspring Male
Final body weight(g) 343 £ 28 341 + 34 332 + 27
Adrenal gland 43 £+ 05 45 + 04 45 £+ 0.8
Thymus 47 + 10 46 += 10 47 + 14
Spleen 90 =+ 13 8 = 14 84 + 18
Kidneys 511 + 16 537 £ 71 523+ 57
Liver 1452+ 180 1439 + 170 1388 + 150
Offspring Female
Final body weight(g) 26.1 + 0.7 254 £+ 35 257 + 23
Adrenal gland 79 + 21 84 + 2.1 79 £ 14
Thymus 63 =+ 14 51 = 17 62 + 12
Spleen 80 £ 20 80 + 21 8 + 18
Kidneys 343+ 18 345 £+ 43 347 £+ 33
Liver 1051 = 94 1047 + 160 1061  + 140
Each value represents the mean + SD.
Table 4-2. Relative Organ Weight in CD-1 Mice Administered with Dinotefuran  (mg/100g body weight)
Dose Level of Dinotefuran (%)
Parameter 0 (Control) 0.02 (Low) 0.2 (High)
Effective number of mice 8 10 10
Dams
Adrenal gland 224 £ 21 206 + 3.1 21.1 £ 20
Thymus 138 =+ 37 113 + 20 119 + 14
Spleen 287 = 27 288+ 34 284 + 54
Kidneys 1256 + 95 1241 + 120 1200 + 80
Liver 4467 £ 360 4524 £ 210 4428 £ 350
Male Offspring
Adrenal gland 125 + 1.7 132 + 18 134 £+ 19
Thymus 139 + 26 135 += 31 142+ 37
Spleen 261 = 25 250 + 33 252+ 37
Kidneys 1498 + 110 1577 + 150 1583 + 170
Liver 4237 £ 340 4218 £ 200 4181 £ 180
Female Offspring
Adrenal gland 306 = 73 337 £ 71 305 £+ 6.0
Thymus 246 + 55 204 + 70 236 + 34
Spleen 310 + 69 319 = 73 323+ 50
Kidneys 1340 + 60 1385 + 150 1327 + 81
Liver 4096 £ 220 4169 £ 250 4049 £ 260

Each value represents the mean + SD.
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Table 5. Histrogical Analysis of Major Organs of CD-1 Mice Administered with Dinotefuran

Dam Male Offspring Female Offspring
0% 0.02%  0.2% 0% 0.02%  0.2% 0% 0.02%  0.2%
Parameter (Control)  (Low) (High) (Control)  (Low) (High) (Control)  (Low) (High)
Effective number of mice 8 10 10 8 10 10 8 10 10
Liver nflammatory cell 6 7 7 5 7 6 5 6 8
E;;ﬂ;;ﬁZQSOf 2 3 2 0 2 1 0 0 2
Kidney Iggﬁf;?:j;ory cell 0 1 2 1 2 2 0 0 1
Tubular atrophy 2 1 2 3 1 0 1 1 2
Tubular dilation 2 2 2 0 1 1 2 1 0
Tubular hypertrophy 1 1 1 0 1 0 2 1 0
Cyst 2 0 0 3 0 0 0 0 0
Tubular degeneration 1 0 2 1 0 0 2 2 3
S bl .
“Number of mice with the lesion.
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Two-Generation Toxicity Study of the Neonicotinoid Pesticide Dinotefuran in CD-1 Mice

Aya SAIGA?, Yukie TADA?, Mari NAKAMURA?, Motoki HOJO?, Kiyomi IKUSHIMA®?, Ai MAENQO?,
Katsuhiro YUZAWA?, Akemichi NAGASAWA?, Yoshikazu KUBO?, Hiroshi ANDQO? Kazuyoshi TANAKA?,
Jin SUZUKI?, Akiko INOMATA?, and Takako MORIY ASU?

Neonicotinoid pesticides are used during the cultivation of rice and vegetables worldwide. Although there are some reports on the
transfer of neonicotinoids to the fetus via the placenta or milk, little is known about neonicotinoid’s transgenerational effects. We
previously found a significant decrease in the number of neutrophils in the peripheral blood of mice after 28 days of oral gavage
administration of dinotefuran, a neonicotinoid. In this study, we conducted a two-generation toxicity test with a focus on
immunotoxicity. Twenty-eight pregnant, 9-week-old CD-1 mice were divided into 3 groups. They were given 0% (control), 0.02%, and
0.2% of dinotefuran in water during pregnancy, lactation, and offspring development. At birth, the offspring were counted and weighed.
After the end of the dinotefuran administration, the dams and offspring were sacrificed. Their peripheral blood was cytologically and
biochemically analyzed; the subsets of immune cells in their bone marrow were analyzed with flow cytometry. The main organs and
immune organs underwent histopathological examination. No differences were observed in litter size, litter weight, or sex ratio in the
treatment groups compared to the control. Also, the average body weight and organ weight of the dams and offspring in the treatment
groups were not changed compared to the control group. There were no significant changes in the blood except for a decrease in the
plasma level of glucose in the male offspring. In addition, histopathological tests revealed no significant immunotoxicity found in the
blood of the mice treated with dinotefuran. This study is the first detailed evaluation of the effect of dinotefuran on the developmental

immunotoxicity in mice.
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