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Study on Mutagenicity of Dehydroevodiamine - HC1 (DHED)

Yi Sook Sung, Sung Yun Jung, Ju Yeon Jeong, Gyu Young Chae, Mi-Reyoung Chin,
Bong Woong Choi*, Byeung Mo Chang* and Dae Kyong Kim*
Dept. of Environmental and Health chemistry, College of Pharmacy,
Chung-Ang University, Seoul 156-756, Korea
*Jetl Pharmaceutical Co. Ltd., Seoul 137-041, Korea

Abstracts — Dehydroevodiamine HCI (DHED), which is a component separated from Evodia rutaecarpa Bentham, has
novel anticholinesterase and antiamnesic activities in the scopolamine-induced amnesia model. Several studies suggest that
DHED might be an effective drug for the Alzheimer's disease and the vascular type of dementia. In order to evaluate the
mutagenic potential of DHED, Salmonella typhimurium reversion assay, chromosomal aberration test on Chinese hamster
lung cells, & vivo micronucleus assay using mouse bone marrow cells, and comet assay were performed. DHED did not
increase the number of revertant in the reverse mutation test using Salmonella typhimurium TA1535, TA1537, TA9S,
TA100. DHED HCI, at concentration of 5 and 10 pg/ml, increased the number of chromosome aberrated Chinese hamster
lung cells with 5 and 10%, respectively. In mouse micronucleus test, no significant increase in the occurrence of micro-
nucleated polychromatic erythrocyte was observed in ICR mice orally administered with DHED. DHED was tested for abil-
ity to induce genotoxic effect in L5178Y cells (mouse lymphoma cells) using the single cell gel electrophoresis assay (comet
assay). In comet assay, idail moment did not increase in L5178Y cells treated with 10, 100, 300 uM DHED.

Keywords [ Salmonella typhimurium reversion assay, chromosomal aberration test, micronucleus assay, Comet assay,
DHED
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Fig. 1 - Chemical structure of dehydroevodiamine HCI (DHED).
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Table I - Reverse mutation test of DHED in Salmonella typhimurium

Z313T}. vigkEel 5wzt sk
pH 6.8)0ll4 2587+ JA43}3iT
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cleated PCE)?] H]& % 500712) A48T F PCEY vl&-S 2%
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Comet assay

L5178Y cells(mouse lymphoma cells)®ll DHEDS =¥ =Z
2X]7F X 2jdld HEEA]S tryphan blue exclusion® & #23)
& 20%0131%] FEE 71507 310 comet assay'VE AA|
3. SEP|EE 7 A7 F U7 818} Microscopic
slides®ll 1% regular melting agarose(40-42°C) 110 pfz 7}skat
coverslip® 29 U& 4°CollA] 102 F2b whxi3igict, 38, =
T E DHEDE 243 x2ldt AEHE Ao 1% low melting
agarose37°Cys 1: 18]&2 ¥ 3lrh. Microscopic slides?]ell Sl
+ coverslipsE ZHAHA) AAS T A LHE AT} agarose’}
SoIE Al 110 WE 7 Holl 91 oA 4°Coll 1023 WA
3. cover slipE AASHE 0.5% low melting agarose 110
Ws Sl =gloll Hoj2l- & thr] 4°Cell 10323t Wxlste] 11
A F) o|gA THE £Eto]=F lysis solution(2.5 M Na(l,

No. of revertant colonies per plate (Mean £ S. D.)

Compound Dose (ug/plate) 59 mix TA1535 TA1537 TA98 TA100
Vehicle - 19£5 132+9 25+3 22+6
DHED 5,000 - 7+ 3% 60 = 12** Ox* 9 * 3*

1,667 - 16 £7 141 = 17 16 £ 1** 16 =3
556 - 9 £ 1* 119 = 17 17 £ 1% 2027
182 - 136 150 = 14 26t6 25%5
62 - 13x2 150 + 13 13 = 4* 24 t38
2-NF 10 - 1571 + 161
MNNG 10 - 2542 *+ 189
SAZ 0.5 - 75+ 10
9-AA 80 - 395 + 140
Vehicle + 22+ 4 150 = 26 205 23+3
DHED 5,000 + 12 £ 2%+ 79 £ 20* 3 1% 5 2%*
1,667 + 30+3 146 £ 62 15=2 19*2
556 + 22 =2 1239 17=3 17t 4
182 + 29 £ 10 1319 16 £ 2 16 4
62 + 29+ 8 130 £ 11 21+t 4 13 + 4*
2-AF 10 + 3460 * 875 785 £ 19 304
2-AA 2 + 142 £ 31

“Numbers represent the mean* SD of three plates

2.AF 2-aminofluorene; 2-AA, 2-aminoanthracene; 2-NE 2-nitroflurene; MNNG, N-methy-N'-nitro-N-nitrosoguanidine; SAZ, sodium
azide; 9-AA, 9-aminoacridine were used as positive controls for the corresponding strains.

*cytotoxic; significantly different from the control (p<0.05)
**cytotoxic; significantly different from the control (p<0.01)
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100 mM Na,EDTA, 10 mM Tris-HCl, pH 10, 1% N-lauro-
ylsarcosine, 1% Triton X-100)°] ¥ 1L 4°CollA] 147 ®F B4t
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Table (I - Chromosomal Aberration test of DHED on CHL cell with or without metabolic activation

Dose . No. of Structural Aberration Normal  Observed

Corpound S9 Mix
(ng/mi) ctg cth cte csg csh cse cell cell
Vericle 0 - 0 0 1 0 0 0 99 100
DHLD 25 - 2 0 1 0 0 0 97 100
5 - 3 1 1 0 1 0 94 100
10 - 6 3 1 1 1 0 88 100
MMC 0.2 - 7 5 11 2 0 0 75 100
Vehcle 0 + 2 0 0 0 0 0 98 100
DHIED 2.5 + 1 1 2 0 0 0 96 100
5 + 3 0 2 3 2 0 90 100
10 + 5 2 2 3 0 0 88 100
B[« P 50 + 5 12 24 0 0 0 59 100

MMC mitomycin C, B[a]P : benzo[a]pyrene

Ctg: Chromatid Gap, Ctb:Chromatid Break, Cte:Chromatid Exchange, Csg:Chromosomal Gap, Csb:Chromosomal Break, Cse:

Chrom osomal Exchange

Table III - Micronucleus test in ICR mice treated orally administered with DHED

- No. of MNPCE PCE/(PCE+NCE)
~ompound Route  Dose (mg/kg) animals  (Mean * S.D/1000PCE) (%, Mean * S.D.)
Vehicle p.o. 0 male 6 0.39 £ 0.57 572 £ 3.8
DHED p-o. 450 male 10 0.45 * 0.35 535 *F 4.7
MMC i.p. 0.5 male 2.45 * 0.59 452 £ 89
Vehicle p-o. 0 female 6 0.36 = 0.78 56.0 = 8.7
DHED p.o. 396 female 10 0.46 = 0.38 54.7 £ 55
MMC ip 0.5 female 6 2.65 > 0.67 42.2 £ 10.8

Mitorrycin C, MNPCRs: Mononucleated polychromatic erythrocytes, PCEs: Polychomatic erythrocytes, Each value represent mean =

S.D.
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Fig. 2 —Mean comet tail moment exposed to different doses of
DHED. L5178Y mouse lymphoma cells were treated with
DHED and analyzed in the comet assay. Results represent
the mean values T standard error of four slide counting,
Positive control used 200 uM MMS (Methylmethane
sulfonate).
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