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ABSTRACT

Biologically, MGK-264 (N-octyl bicycloheptene dicarboximide) acts as a synergists
for insecticides mainly pyrethrins and pyrethroids. It’s used extensively in combination
with pyrethrin and piperonyl butoxide and also with personal insect repellent and
cockroach repellents. But the toxic effect of MGK-264 in mamalians was a relatively
little known therefore in this studies it was initiated to examine the toxic effect of MGK
-264 in rats.

For 5 weeks it administrated daily in each 250 mg and 500 mg of MGK-264 per kg of
body weight in rats.

1) The body weight gain and the LYMPH (%) value in blood were observed a slight
tendency to reduce in accordance with amount of dose and number treatment time.

2) The content of cytochrome P-450 and activity of NADPH-cytochrome c reductase
were decreased in liver and those were observed some tendency in the kidney as liver
but not significant.

3) The liver cholinesterase activity in the both 250 mg/kg and 500 mg/kg per kg of
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body weight with treated groups and the liver aniline hydroxylase in 500 mg/kg treated

group were gradually decreased from 4 weeks after treated groups.

In consequence it would sugested that the toxic effect of MGK-264 was low but in

could offer hazard effect in liver and nervers system of rats if it was administrated

move dose of MGK-264 and agumented in number of treated time.
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Table 1. Effect of MGK-264 on Body Weight Gain in Rat.

Group Weeks Initial b.w Final b.w Gained (%)

1 200.2+£5.23 213.7+3.26 6.3

2 205.81+9.85 232.5£4.92 11.5

Control 3 204.2£5.21 247.3+4.60 16.8

4 205.4+4.31 268.5%7.25 23.4

5 208.4+7.21 280.4+5.21 25.6

1 221.5+6.47 210.01+4.26 -1.2

MGK-264 2 215.4£5.72 229.61+7.49 6.2

(250 mg/kg) 3 205.6+7.51 241.9+£7.34 15.0

4 210.4+3.29 259.4+9.26 18.9

5 206.8+4.92 274.5+4.76 24.7

1 212.6+3.24 209.6£3.72 —-1.4

MGK-264 2 209.4+5.72 220.5+5.44 5.0

(500 mg/kg) 3 210.5+5.69 243.6+7.87 13.6

4 212.7+6.24 260.5+8.21 18.3

5 205.4%3.69 272.9+£7.75 24.7

Each value is mean+S.E. of 8~10 rats.
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Table 2. Effect of MGK-264 on Liver and Kidney Weight per Body Weight Ratio (%) in Rats.

Groups Weeks Liver W. Liver W./b.w Kidney W. Kidney W./b.w
1 6.72+£0.22 3.16+0.09 1.72+0.07 0.78+0.05
2 7.25%0.31 3.12+0.05 1.79+0.09 0.77+0.03
Control 3 7.85+0.28 3.17+0.08 1.85+0.04 0.76+0.06
4 8.43+0.32 3.14£0.06 2.09+0.05 0.77+0.05
5 8.91+0.19 3.16+0.05 2.14+0.05 0.76+0.03
1 6.86+0.43 3.27+0.07 1.70+0.07 0.80+0.04
MGK-264 2 7.45+0.29 3.24£0.09 1.78+0.06 0.78+0.05
(250 mg/kg) 3 8.14£0.47 3.26+0.05 1.91+0.05 0.79£0.06
4 8.92+0.53 3.44£0.06 1.96+0.06 0.79+0.04
5 9.49+0.27 3.46+0.05 2.10£0.05 0.76+0.07
1 6.89+0.72 3.29£0.06 1.67+0.07 0.79%0.04
MGK-264 2 7.41£0.65 3.35+0.05 1.72+0.04 0.78+0.06
(500 mg/kg) 3 8.09+0.43 3.32+0.03 1.88+0.06 0.77+0.05
4 9.01£0.76 3.46+0.04 2.02£0.05 0.78%+0.04
5 9.46+0.43 3.46%0.07 2.05+0.07 0.78+0.07
Each value is the mean+S.E. of 8~10 rats.

W; weight, b.w; Body weight

Table 3. Effect of MGK-264 Average Feed Efficacy

in Rats.
Groups Weeks i’})\toatlié é\;?rtl Effi;z;cy
(g) (g) °
1 815 102 13.2
2 1927 240 11.1
Control 3 3114 389 11.1
4 4326 541 11.7
5 5672 709 10.2
1 825 92 f—
MGK-264 2 1976 220 6.5
(250 mg/kg) 3 3057 340 10.7
4 4159 520 9.4
5 5420 677 10.0
1 800 89 —
MGK-264 2 1930 215 5.2
(500 mg/kg) 3 2800 311 10.6
4 4215 529 9.1
5 5349 668 10.1

Efficacy; AtEA# % (g) /A5 F7H(g) X100
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butoxide 5}%"{—\: microsomal NADPH, sys-
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benzo(a)pyrene®] hydroxylationg Zr4-A]71v}
kol WEHE 74 Shechz Bad o ot
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WBC RBC Hgb Hct MCV MCH MCHC RDW PLT MPV LYMPH

Grows  Weeks (g9 (109 (g/dl) (%) wm) (g (@A) (%) (0) um) (%)
| 118 7.3+ l44% 416% 56.9% 19.6+ 34.5+ 158+ 798+ 7.9+ 816+

i23 000 123 2.7 1.7 1.4 311 0.91 234 023 5.43

, 115% 7.4% 144 42,0+ 569+ 19.5% 343+ 161+ 801+ 7.7+ 8L1x

097 004 1.09 3.04 2.92 098 201 08 37.2 0.4l 7.21

Control 5 1L7% 7.6= 14.9% 43.5% 56.8+ 10.4% 342+ 162+ 77+ 7.5+ 825+
0.85 005 1.31 2.09 3.45 1.3 2.43 1.0l 19.6 0.09  6.66

, 11.6% 7.5% 150+ 42,8+ 57.9% 19.7% 3.1+ 157+ 725+ 7.8% 84.3%

012 012 099 4.01 415 1.92 1.1 1.31 30.4 0.27 5.72

5 11.9% 8.0% 149% 43.7% 57.4% 18.9% 343+ 151+ 755+ 7.7+ 85.4%

043 093 171 372 2.63 193 354 1.04 285 0.14 6.06

| 121 7.6% 132% 42,8+ SB.4% 195t 30.2% 16.9% T74% 7.5% 86.1%

i36 004 172 4.05 2.76 2.01 4.0l 092 305 0.26 3.25

MGK-264 , 126X 7.4+ 13.9% 43.5% 60,5+ 20.7% 314 15.4% 726+ 7.6+ 84.2%
125 005 201 3.64 319 164 272 0.8 25.6 0.31 4.2

1204 7.5+ 13.7+ 46,0+ 60.4+ 19.8+ 33.9+ 161+ 750+ 7.8+ 83.9+

(250 mg/kg) 3 0.95 038 1.43 2.65 4.05 209 3.04 096 306 043 3.27
. IL7E T4% 140% 454 62.4% 201t 302+ 17,1+ 78l 7.9+ 84.1%

121 ‘004 196 326 4.17 2.32 265 0.43 17.1 091  4.92

s 114+ 7.3% 146+ 49.1% 615+ 18,1+ 20.6% 165& 801 B8.0% 83.6%

i43 009 243 2.96 3.3¢ 272 215 096 27.7 0.54 5.22

| 120+ 7.8+ 141% 43.7% 59.8% 192+ 322+ 16.4% 796+ 7T.4% 85.4%

126 005 2.12 4.06 3.64 1.43 2.5 098 29.6 092 4.72

MGK-264 ,  119% 7.6 145t 42,5+ 60.0% 18.6% 334+ 17.1% 800+ 7.6+ 832
002 024 2.09 3.69 2.92 1.96 3.09 1.01 40.2 0.43 2.9

1.4+ 7.4+ 15.1+ 43.6% 62.4+ 19.2+ 354+ 17.5+ 797+ 7.7+ 8l.4%

(500mg/kg) 3 0.82 032 1.63 2.95 3.75 2.06 2.14 043 245 1.05 3.76
. IL7 7.6+ 149% 45.5& 60.9% 18,7+ 321+ 18.4% 8M* 7.8+ 80.5%

005 ‘043 1.7z 5690 4.02 3.4 1.96 097 23.6 1.14 2.69

5 1L2E 75 157+ 47.2% 637+ 184% 349+ 18,0+ 810 7.9% 815+

i%5 020 2.65 2.96 2.60 2.74 2.15 3.01 230.1 0.98 3.48

Each value is the mean+S.E. of 8~10 rats.
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Table 5. Effect of MGK-264 on Biochemical Parameters in Serum of Rats.

Groups Weeks AST ALT LDH ALP Glucose TG  Cholest. BUN Protein {g/dL)
oup (U/L) (U/L) (U/L) (U/L) (mg/dL) (mg/dL) (mg/dL) (mg/dL) total albumin

1 -115.7+ 47.0+ b569.5+ 192.5+ 950+ 56.6+ 56.8% 16.2+ 6.9+ 2.8%

4.75 3.21 29.65 17.63 8.39 4.75 6.24 1.05 0.15 0.09

2 113.9+ 47.9+ 577.4+ 1957+ 96.4+ 58.7+ 59.4*+ 17.3£ 6.7t 2.9+

5.41 2.98 31.43 19.32 7.51 5.21 5.78 1.27 0.17 0.14

Control 3 118.4+ 49.5+ 570.7+ 186.4+ 98.2x 57.5+ 57.6+ 17.1% 6.5+ 2.8%
4.05 3.43 24.51 17.49 8.47 3.72 4.96 1.09 0.21 0.12

4 117.3+  49.2+ 572.4% 190.2%+ 97.6+ 57.4%+ 57.2+ 17.9% 6.8+ 2.9x

7.21 4.01 31.54 16.72 7.05 6.05 3.47 1.65 0.14 0.14

5 119.6+ 49.7+ 581.4%+ 192.5% 98.4*+ 59.2+ 59.4+ 17.6% 6.9+ 2.9x

5.44 7.21 29.72 15.44 8.76 4.73 6.05 0.98 0.15 0.09

1 119.5+ 45.9+ 590.6+ 1845+ 98.5+ 59.4%& 59.4+ 17.4% 7.2+ 2.9+

3.49 3.95 29.82 13.63 6.94 3.25 8.42 0.95 0.14 0.02

MGK-264 2 120.4+ 47.2+ 572.6+ 189.9+ 96.4*+ 62.7+ 60.1+ 179+ 7.3+ 3.0+
7.25 2.64 30.94  20.41 8.43 2.14 9.24 1.04 0.15 0.11

(250 mg/kg) 3 123.6+ 48.1+ 584.5x 1996t 90.6%t 60.4x 58.4+ 18.1% 7.0 2.9x
4.09 3.26 27.63 31.43 8.22 3.43 3.09 2.09 0.17 0.08

4 123.5+ 47.9%+ 562.4+ 180.7+ 95.2%+ 57.6t 62.7+ 18.4=% 7.2+ 3.1+

4.21 3.92 37.25 21.09 9.62 4.09 4.75 1.43 0.12 0.09

5 126.9+ 50.6+ 605.2+ 201.4t 945+ 54.4%& 65.4+ 19.0x 7.5+ 3.0

5.43 4.09 34.45 19.64 8.78 3.24 3.49 3.15 0.09 0.12

1 118.7+ 43.4%+ 572.4% 180.6%x 94.9x 547+ 59.9+ 18,1 7.4% 3.2+

9.85 3.25 30.43 12.44 8.72 2.75 3.24 0.77 0.19 0.14

MGK-264 2 117.5+ 45.9% 593.6% 187.5f 98.6x 57.3+ 61.2% 19.6+ 7.5k 3.1%+
4.65 4.01 27.65 19.62 4.09 3.49 4.17 1.24 0.12 0.13

(500 mg/kg) 3 124 .9+ 47.6xt 581.5%x 195.4%+ 84.6%f 51.3+ 63.4= 19.5% 7.4+ 3.4+
6.69 3.24 29.45  17.65 4.72 4.11 3.46 0.98 0.24 0.09

4 125.6+ 49.2+ 547.6+t 190.9t 90.4t 583+t 60.4+ 189% 7.6x 3.3%

9.84 4.25 31.22 11.04 3.42 4.07 2.19 0.27 0.12 0.20

5 126.1+ 48.1+ 601.2+ 180.7+ 92.4% 53.6+ 66.8+ 19.5% 7.5+ 3.2+

6.09 3.45 29.45 15.43 8.45 3.72 5.01 0.85 0.47 0.12

Each value is the mean+S.E. of 8~10 rats.
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Table 6. Effect of MGK-264 on Hepatic & Renal Microsomal Cytochrome P-450 Contents, NADPH-cytochrome
C Reductase Activity in Rats.

Liver Kidney
Groups Weeks
P-450 Cyto. ¢ red P-450 Cyto ¢ red
1 0.749+0.03 118.1+9.54 0.352+0.02 10.96+0.67
2 0.743+0.07 120.9+8.92 0.359+0.03 10.52+0.54
Control 3 0.759+0.04 120.6+9.25 0.362+0.05 9.98+0.43
4 0.779+0.05 121.4+8.67 0.349%0.10 9.96+0.42
5 0.7711£0.06 116.9+7.44 0.342+0.04 10.05+0.24
1 0.714+0.04 110.6+9.69 0.365+0.04 10.45+0.57
MGK-264 2 0.706£0.09 107.5+9.95 0.36910.08 10.26+0.49
(250 mg/kg) 3 0.695+0.03 104.2+7.43 0.35410.05 10.38+0.52
4 0.692:+0.04 90.2+8.43 0.337+0.06 9.59+0.24
5 0.684+0.15 89.619.41 0.339%0.05 9.36+0.39
1 0.698+0.06 110.9%9.26 0.3621+0.02 10.24%0.70
MGK-264 2 0.692+0.05 104.619.46 0.370+0.03 10.2710.69
(500 mg/kg) 3 0.643+0.08 100.249.62 0.359+0.05 10.12%+0.72
4 0.64040.03* 91.4+8.45* 0.340+0.07 9.43+0.95
5 0.632+0.02* 87.6+9.64* 0.33210.04 9.05+0.41

Each value is the mean+S.E. of 8~10 rats.

Significant difference between control & treated group (*; p<0.05).

Unit: cytochrome P-450 (n mole/mg protein).

NADPH-cytochrome ¢ reductase (Cyt. ¢ red) (n mole cyt. c. reduced/min/mg protein).
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Table 7. Effect of MGK-264 on Hepatic and Renal Microsomal Protein Concentration (mg/g wet weight) in
Rats.
Group Period Liver VP (%) Kidney VP (%)?
1 23.23+0.97 — 18.41+0.51 —
2 23.59+0.91 — 18.97+0.71 —
Control 3 24.95+0.43 — 18.2140.48 —
4 24.56+0.93 — 19.00+0.56 —
5 24.80+0.72 — 18.98+0.24 —
1 22.95+1.05 — 1.21 18.21+0.75 —1.08
MGK-264 2 22.71x1.07 — 3.73 18.9110.68 —0.32
(250 mg/kg) 3 21.69+0.96 —13.06 17.88+0.49 —1.81
4 20.42+1.72 —16.85 17.99+0.68 —5.32
5 20.17+1.43* —18.67 17.40+0.54 —8.32
1 20.94+1.43 — 9.89 18.4210.43 0.05
MGK-264 2 20.44+1.72 ~13.35 18.75+0.96 —1.16
(500 mg/kg) 3 20.59+1.93 —17.47 18.621+0.96 2.25
4 19.92+1.79* —18.89 17.96+0.72 —5.47
5 19.51+1.43* —~21.64 17.294+0.91 —8.90

Each value the mean+S.E. of 8~10 rats.
Significant difference between control & treated groups (*; P<0.05).

a; variation percent.

Table 8. Effect of MGK-264 on Hepatic Microsomal
TBA-value in Rats.
Groups Weeks TBA-value VP (%)*
1 1.76240.014 —
2 1.743+0.029 —
Control 3 1.747+0.084 -
4 1.7544:0.096 —
5 1.752+0.087 —
1 1.834+0.126 4.09
MGK-264 2 1.89210.145 8.55
(250 mg/kg) 3 1.996+0.129 14.25
4 1.999+0.163 13.96
5 2.0431+0.243 16.61
1 1.894+0.136 7.49
MGK-264 2 1.899+0.243 8.95
(500 mg/kg) 3 1.994+0.159 14.14
4 2.094+0.245 19.38
5 2.162+0.143 23.40

Each value is the mean+S.E. of 8~10 rats.
Unit; nM/min/mg protein.

a; variation percent.
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Table 9. Effect of MGK-264 on Hepatic Microsomal

Aniline Hydroxylase Activity in Rats.

Groups Weeks AH VP (%)
1 8.234+0.13 —
2 8.328+0.25 —
Control 3 8.4051+0.27 —
4 8.409+0.31 -
5 8.431+0.22 —
1 8.024+0.26 — 2.55
MGK-264 2 7.928+0.31 — 4.80
(250 mg/kg) 3 7.901+0.30 - 5.99
4 7.643£0.35 - 9.11
5 7.625+0.12 — 9.56
1 8.009+0.43 - 2.73
MGK-264 2 7.625+0.24 — 8.4
(500 mg/kg) 3 7.604%0.32 — 9.53
4 7.5431+0.60 —10.29
5 7.409+0.23 —12.12

Each value is the mean+S.E. of 8~10 rats.

Unit; P-aminophenol formed nM/mg protein/20 mins.

a; variation percent.
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Table 10. Effect of MGK-264 on Hepatic and Renal Microsomal Membrane ATPase Activity in Rats.

1 35.34+1.33  25.09+0.78 10.25%0.34 63.77£4.09 42.26+4.49 21.03+2.62

2 35.52+0.77 24.15+0.68 11.37+0.29 62.76+6.43 42.35+£0.97 20.96+1.69

Control 3 34.95+1.04 23.72+0.73  11.23£0.72  64.92%5.26 40.95+3.96 19.44+2.54
4 34.23+1.12 22.45%+0.92 11.78+0.96 63.91%x3.25 41.36%5.01 21.03£2.26

5 35.12+1.39  23.55+1.04 11.57+1.09 64.21+4.09 42.05x4.01 22.282x3.06

1 32.67+£2.79  20.43+3.24 12.493+3.15 62.14+4.76  43.26+£3.92 19.77+2.43

MGK-264 2 31.72+3.69 20.01+3.27 11.69+3.01 62.76+6.43 44.35+2.54 19.39+2.91
(250 mg/kg) 3 29.43+2.19 19.21+3.43 10.72+2.76 60.43+4.01 41.00+£3.43 19.04+2.05
4 30.15+3.72 19.95+1.27  10.12+4.21  60.49+3.72 41.25+2.92 19.21+3.41

5 29.49+0.96 16.50+0.96 19.35+2.27 59.75%+5.73  41.09%+3.49 18.49%4.92

1 29.72+1.62 19.66+1.75 10.14+1.43 63.39+6.91 43.59+4.92 19.54%2.15

MGK-264 2 29.83+2.95 19.54+3.22 10.32+1.92 60.43+7.21 42.72+3.69 18.91+4.36
(500 mg/kg) 3 28.62+2.01 19.27+1.99 9.96+3.44 60.091+6.42 40.07+2.67 18.91+4.25
4 28.88+2.76 18.72+3.63 10.01+2.16 59.64+4.36 40.11+4.15 18.33+3.39

5 26.43+3.62 18.64%+2.69 9.26+2.72 59.11+3.22  39.55+5.72  18.99+3.92

Each value is the meantS.E. of 8~10 rats.
Unit; M Pi/mg protein/hr
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Table 11. Effect of MGK-264 on Hepatic Glucose-6
-phosphatase Activity in Rats.

Groups Weeks G-6-Pase VP (%)*

1 66.45+7.21 —

2 67.431+6.25 —

Control 3 68.73+4.26 -

4 67.92+3.69 —

5 68.09+5.24 —
1 65.52+4.93 — 1.40
MGK-264 2 63.15+3.27 — 6.34
(250 mg/kg) 3 60.09+3.96 —12.57
4 60.221+6.75 —11.09
5 58.09+3.69 —14.69
1 64.72+3.69 -~ 2.60
MGK-264 2 63.05+4.76 — 6.51
(500 mg/kg) 3 60.43+6.72 -12.07
4 57.721+4.32 —15.01
5 56.35+6.92* —17.23

Each value is the mean+S.E. of 8~10 rats.

Significant difference between & treated groups
(*; P<0.05).

Unit; nM Pi/min/mg protein.

a; variation percent.
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Table 12. Effect of MGK-264 on Hepatic and Serum Cholinesterase Activity in Rats.

Groups Weeks Liver VP (%)? Serum VP (%)*
1 3.715x0.12 — 2.557%0.15 —
2 3.824%0.11 — 2.654+0.13 -—
Control 3 3.896+0.21 — 2.629+0.08 -
4 3.7741£0.19 — 2.574+0.17 -
5 3.75210.26 — 2.528+0.11 —
1 3.559+0.15 — 4.21 2.42610.12 — 5.10
MGK-264 2 3.572+0.14 — 6.58 2.473+0.10 — 6.81
3 3.495+0.14 —10.29 2.3961+0.14 — 8.82
4 3.44210.16 — 8.79 2.304x0.09 — 9.70
5 3.426%0.23 — 8.68 2.306£0.09 — 8.78
1 3.436+0.17 — 7.51 2.427+0.14 - 5.08
MGK-264 1 3.427+0.12 —10.38 2.409+0.12 - 9.23
(500 mg/kg) 3 3.473+0.11 —10.85 2.376+£0.13 — 9.62
4 3.314%0.12 —-12.18 2.300%0.13 —10.64
5 3.229+0.18 —13.93 2.243%0.16 —11.27
Each value is the mean+S.E. of 8~10 rats.
Unit; liver #M/min/g (wet wt.), Serum; gm/min/ml
a; variation percent.
Table 13. Effect of MGK-264 on Hepatic and Serum Carboxylesterase Activity in Rats.
Groups Weeks Liver VP (%)* Serum VP (%)
1 9.69+1.35 — 74.98+5.43 —
2 9.64%+1.09 — 72.43+6.95 —
Control 3 9.62+0.95 — 72.92+£4.76 —
4 9.70%+1.72 — 73.21+£7.92 —
5 9.54+1.95 - 74.85+5.72 —
1 9.68+1.62 —0.10 74.461+6.22 —-0.69
MGK-264 2 9.63x1.73 —0.10 74.01+7.31 2.18
(250 mg/kg) 3 9.60+1.04 —0.21 74.27+£4.32 1.86
4 9.56+1.17 —1.44 73.29+5.01 0.11
5 9.51+1.54 —0.31 70.36+6.78 —5.99
1 9.66+1.12 —0.31 74.19+7.21 1.05
MGK-264 2 9.64+1.09 —0.00 74.11+8.04 2.32
(500 mg/kg) 3 9.52+1.72 —1.04 73.29%5.21 0.51
4 9.48+1.91 —2.27 72.76%6.43 —-0.61
5 9.39%0.75 —1.57 70.66+£5.72 —5.60

Each value is the mean+S.E. of 8~10 rats.

Unit; Liver xM B-naphthol/g (wet wt.)/hr
Serum M g-naphthol/ml/hr

a; variation percent.
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