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Genotoxicity Study of Litsea japonica Fruit Flesh Extract

Ji-Hyun Yun, In-Jae Park, Sung-Hwan Park, Goo-Hee Choi, Hyun-Jung Kim, and Ju-Hyun Cho*
Hurum Central research institute Co., Ltd, Segwipo, Korea
(Received November 1, 2017/Revised January 10, 2018/Accepted May 8, 2018)

ABSTRACT - This study aimed to evaluate the genotoxicity of Litsea japonica fruit-hexane extract (LJF-HE). In
order to examine the genotoxicity, we carried out bacterial reverse mutation assay, chromosome aberration assay, and
a micronucleus induction (MN) test according to the OECD and the Korea Ministry of Food and Drug Safety (MFDS)
toxicity test guidelines. In the bacterial reverse mutation assay, no significant increase in revertant colonies, nor bac-
terial toxicity, was observed in the LJF-HE treatment group, regardless of the absence or presence of metabolic acti-
vation by the S9 mixture. However, in the positive control group, revertant colony counts were shown to be more than
twice that of the negative control group. The chromosome aberration test showed that the repetition rate of abnormal
chromosome aberration was less than 5%, regardless of the treatment time, and with or without the S9 mixture. No
significant change was observed when (p < 0.05) compared with the negative control group. The micronucleated poly-
chromatic erythrocytes (MNPCE) repetition rate of the polychromatic erythrocytes (PCE) showed no significant
changes when compared with the negative control group (p <0.05). The PCE portion of total erythrocytes also
showed no significant changes (p < 0.05). These results showed that LJF-HE had no significant genotoxic effects.
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Table 1-1. The number of revertant colonies in absence of meta- Table 1-2. The number of revertant colonies in presence of meta-
bolic activation bolic activation
Strain Test substance Dose (pg/plate) ?ﬂ:;riejg%;} Strain Test substance Dose (ug/plate) ((Zli)/;:;;ej/g%g)e
0 25+3 0 34+2
313 27+3 313 33£5
LIF-HE 625 25+1 LIF-HE 625 34+3
TA98 1250 25+3 TA98 1250 33+£2
2500 24+2 2500 301
5000 24+3 5000 32+4
AF-2 0.1 501 +12 AF-2 0.1 264 +9
0 101 £5 0 110+ 8
7.8 99+ 8 7.8 106 £5
15.6 100 £ 3 15.6 1015
LIF-HE 31.3 92+2 LIF-HE 313 9710
TA100 62.5 777 TA100 62.5 107+5
125 79+ 8" 125 102+3
250 62+2" 250 91+3
500 447 500 78 9"
AF-2 0.01 451 £24 AF-2 0.01 509 £ 18
0 10£1 0 15+2
7.8 9+2 7.8 12+2
15.6 8+ 1 15.6 11+1
LIF-HE 31.3 7+1 LIF-HE 313 11+1
TA1535 62.5 5+£2 TA1535 62.5 11+1
125 2+1" 125 7+3
250 11 250 3+£2
500 01" 500 1£1°
NaN, 0.5 369+ 9 NaN, 0.5 198 + 12
0 11+3 0 11+1
7.8 9+1 7.8 11£2
15.6 10+ 1 15.6 9+1
LIF-HE 31.3 7+1 LIF-HE 31.3 11+2
TA1537 62.5 6=+ 1 TA1537 62.5 11+1
125 3+2° 125 9+1
250 1+1 250 7+1
500 01 500 0+0"
9-AA 40.0 235+7 9-AA 40.0 214 £ 13
0 35+2 0 38+4
313 31+1 313 33+3
LIF-HE 625 37+2 LIF-HE 625 35+3
WP2uvrd 1250 32+4 WP2uvr4 1250 36+4
2500 32+2 2500 364
5000 32+3 5000 34+3
AF-2 0.01 421+9 AF-2 0.01 411 £ 17
S.D. : Standard deviation S.D. : Standard deviation
NaN;, : Sodium azide (Positive control) NaN; : Sodium azide (Positive control)
AF-2 : 2-(2-furyl)-3-(5-nitro-2-furyl)acrylamide (Positive control) AF-2 : 2-(2-furyl)-3-(5-nitro-2-furyl)acrylamide (Positive control)
9-AA : 9-Aminoacridine (Positive control), 2-AA : 2-Aminoan- 9-AA : 9-Aminoacridine (Positive control), 2-AA : 2-Aminoan-
thracene (Positive control) thracene (Positive control)
*: Significant difference (P < 0.05) *: Significant difference (P < 0.05)

AR Al 1] 2-8-(S9-)9] 0, 10, 15, 20, 25, 30, 35 pg/mL 0.0, 0.0, 0.0, 0.3, 0.0, 0.7% ©]oH, FH o FH T2 &
of ejxe] A FRoVIAES] @ EE 742 00,  AWIEE 27 00, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0% °]ATt.
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Table 2. Results of chromosome aberration test with short-term treatments

Number of numeri-

Test Dose . Trt-Rec Number of structural aberrations (frequencies %) Total cal aberrations Total
substance (pg/mL) 89 mix Time (cells %) gap (%) (%)
ctb cte csb cse other Pol Endo

0

(DMSO) 6-18 0(0.0) 0(0.0) 0(0.00 0(0.0) 0(0.0) 0(0.0) 0 0(0.0) 0(0.0) 0(0.0)

10 - 6-18 0(0.0) 0(0.0) 0(0.00 0(0.0) 0(0.0) 0(0.0) 0 0(0.0) 0(0.0) 0(0.0)

15 - 6-18 0(0.0) 0(0.0)0 0(0.0)0 0(.0) 0(0.0) 0(0.0) 0 0(0.0) 0(0.0) 0(0.0)

LIF-HE 20 - 6-18 0(0.0) 0(0.0)0 0(0.0)0 0(.0) 0(0.0) 0(0.0) 1 0(0.0) 0(0.0) 0(0.0)

25 - 6-18 0(0.0) 1(03) 0(0.00 0(0.0) 0(0.0) 1(0.3) 1 0(0.0) 0(0.0) 0(0.0)

30 - 6-18 0(0.0) 0(0.0) 0(0.00 0(0.0) 0(0.0) 0(0.0) 0 0(0.0) 0(0.0) 0(0.0)

35 - 6-18 0(0.0) 2(0.7) 0(0.00 0(0.0) 0(0.0) 2(0.7) 0 0(0.0) 0(0.0) 0(0.0)

MMC 0.1 - 6-18  3(1.0) 70(23.3) 3(1.0) 0(0.0) 0(0.0) 76(253) O 0(0.0) 0(0.0) 0(0.0)
0

(DMSO) 6-18 0(0.0) 0(0.0) 0(0.00 0(0.0) 0(0.0) 0(0.0) 0 0(0.0) 0(0.0) 0(0.0)

+ 6-18 0(0.0)0 0(0.0) 0(0.00 0(0.0) 0(0.0) 0(0.0) 1 0(0.0) 0(0.0) 0(0.0)

LIF-HE 40 + 6-18 0(0.0) 0(0.0) 0(0.00 0(0.0) 0(0.0) 0(0.0) 1 0(0.0) 0(0.0) 0(0.0)

60 + 6-18 0(0.0) 0(0.0)0 0(0.0)0 0(.0) 0(0.0) 0(0.0) 0 0(0.0) 0(0.0) 0(0.0)

80 + 6-18 0(0.0) 0(0.00 0(0.0)0 0(.0) 0(0.0) 0(0.0) 0 0(0.0) 0(0.0) 0(0.0)

CPA 5 + 6-18  5(1.7) 68(22.7) 3(1.0) 1(0.3) 0(0.0) 77(25.7) 1 0(0.0) 0(0.0) 0(0.0)

DMSO : Dimethylsulfoxide (Negative control)

MMC : Mitomycin C (Positive control), CPA : Cyclophosphamide (Positive control)
ctb : chromatid type break, cte : chromatid type exchange, csb : chromoso-type break, cse : chromosome type exchange, other : fragmen-

tation etc., Pol : polyploids, Endo : endoreduplication

Table 3. Results of chromosome aberration test with continuous treatments

Number of numeri-

Test Dose . Trt-Rec Number of structural aberrations (frequencies %) Total cal aberrations Total
substance (pg/mL) 89 mix Time (cells %) gap (%) (%)
ctb cte csb cse other Pol Endo
0
(DMSO) 24-0  0(0.0) 0(0.00 0(0.0) 0(0.0) 0(0.0) 0(0.0) 1 0(0.0) 0(0.0) 0(0.0)
2.5 - 24-0  0(0.0) 0(0.00 0(0.0) 0(0.0) 0(0.00 0(0.0) 0 0(0.0) 0(0.0) 0(0.0)
LJF-HE 5 - 24-0  0(0.0)0 0(0.0) 0(0.0) 0(.0) 0(0.00 0(0.0) 1 0(0.0) 0(0.0) 0(0.0)
10 - 24-0  0(0.0) 1(0.3) 0(0.0) 0(0.0) 0(0.00 1(0.3) 0 0(0.0) 0(0.0) 0(0.0)
15 - 24-0  0(0.0) 0(0.00 0(0.0) 0(0.0) 0(0.00 0(0.0) 0 0(0.0) 0(0.0) 0(0.0)
20 - 24-0  0(0.0)0 0(0.0) 0(0.00 0(0.0) 0(0.0) 0(0.0) 0 0(0.0) 0(0.0) 0(0.0)
MMC  0.05 - 24-0  2(0.7) 65(21.7) 5(1.7) 2(0.7) 0(0.0) 74 (24.7) 1 1(0.3) 0(0.0) 1(0.3)

DMSO : Dimethylsulfoxide (Negative control)
MMC : Mitomycin C (Positive control)

ctb : chromatid type break, cte : chromatid type exchange, csb : chromoso-type break, cse : chromosome type exchange, other : fragmen-

tation etc., Pol : polyploids, Endo : endoreduplication

23 AR Al H-8(S9H)2] 0, 20, 40, 60, 80 ug/mL
ol IAe] A oM EL] EHTEE 0.0, 0.0, 0.0,
0.0, 0.0% ol om, FH oA L] FdVE=E 717} 0.0,
0.0, 0.0, 0.0, 0.0% ©]ATH(Table 2). A 2H A FoA
T mRRVHRE AFEEEAE WA Al AlREEY] AE
ojuf FfrES ERIER okt FEAE A 0, 25, 5,
10, 15, 20 pg/mLoll Qhojr el A FxolgA 2] 28

il
N
2

w o

_'ﬁi

E

Ell Z+z} 0.0, 0.0, 0.0, 0.3, 0.0, 0.0% ©]3L HAA|

FHR o)A E FEWEE 717 0.0, 0.0, 0.0, 0.0, 0.0,
0.0, 0.0% ©]$ITH(Table 3).
7y Az SR A TEROIIAHNE ¢ &
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Table 4. Micronucleus test in ICR mice

. MNPCE/4000PCEs  PCE/(PCE+NCE)
Sex Test substance Dose (mg/kg) No. of animal (Mean £ S.D., %) (Mean £ S.D., %)
0
+ + 2.

(Corn-oil) 5 0.18£0.03 58.15+2.91

| LJF-HE 500 5 0.17+0.05 59.82 +£1.91

mate 1000 5 0.20 = 0.04 60.03 = 2.23

2000 5 0.18£0.04 57.61 £2.75

CPA 70 5 6.99 £ 0.54 42.50+1.84

*P <0.05

MNPCE : PCE with one or more micronuclei

PCE : Polychromatic erythrocyte

NCE : Normochromatic erythrocyte

CPA : Cyclophosphamide monohydrate (positive control)
Corn-oil : negative control

ekatsich.

¢

DF2A BLHEE ol$ 20
T2 WH-A(ICR, 7o Al 77R)E o8t AR/ %
A3 i3t LIF-HE®] 43 349 {55 7kekint.
A HusEe §FEPAYE AHE EHE 5Ho
2000 mg/kge 2 AASIANL, EAPLS 7t 3 5 w9
npe 2ol O SAHRER, Comn- ~oil), 500, 1000, 2000 mg/
kg®l FE=E 23](2477F 71}2}) A AT TS &
’d o) 2= Z (Cyclophosphamide monohydrate, CPA)-> 70
mg/kg®] SEE ©3] EAFA S Ald=d Fo 2
I APGEFES IRIEA] FonE FA dExd, Ald=E
zlqu;‘,] 500, 1000, 2000 mg/kg « % ¥4 29
2o tste] LS 7K v A E - (Micronucleated
polychromatic erythrocyte, MNPCE)2] & HIE=E A4}
Ak A @A, AFED TN 24 iz ¥
sto] 23S 7 bdd AP S B T e
H FAAS FeldE UEhA] Esth 24t
MNPCE & W= % PCE®] H]& ¥ X|= historical
background data2] H<$ W ASATHTable 4). T3t 54 o
zZa e FATAR folAdo]l vEbTE Ham'Ws9] <
Tl FHREFEES 4 (Hexane), F2 2 EE(choro-
form) o o}AH| o] E(ethyl acetate), FE-E(butanol)Z &
gsto] LFPYRES Lol A3 7P =2 AEFE
¢ 80 mg/kg®] FofwollA ZHzF 22+0.1, 204+ 04, 2.5+
0.5, 3.2+ 0.29] 2N EE Bt 31001}, Positive
controlo] H]3le] FrFEENA 78.4%2] 7MY =& A&
A AAES YeERiL, Ay AR 93 =
o] EAlehs o E BAsTh o3 AFATet &
Ao AAHE = W AlFdEZ ] LIF-HES <771 ICR
n-28] FFA ] LS e B A ()=
e w, AN AAC FFE F= AR AlRHT
7SR G| FEE(LIF-HE)= Al 0§ 57

AN, AHA VI, v FFAREE o] 8T

2NN FAH SR FoZQ BAS FlskA] Kot

Aot webd Zpek Syt A &S (LIF-HE)S =
Ae kA e Ao HrtESdh
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