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ABSTRACT

Backround: Rosa rugosa Thnub. water extract (WRT) has been used as a folk medicine with vari-
ous pharmacological properties for a long time in Asia. This study was conducted to evaluate the
acute and genetic toxicity of WRT.

Method and Result: No test substance-related deaths, clinical signs, weight changes, or macro-
scopic manifestations were observed in Sprague-Dawley (SD) rats or Institute of Cancer Research
(ICR) mice test animals. WRT did not increase the number of revertant colonies of Salmonella
typhimurium or Escherichia coli strains in the presence or absence of metabolic activity. Moreover,
it did not induce structurally abnormal chromosomes in Chinese hamster lung (CHL) cells with or
without metabolic activity, which did not increase by more than 2-fold compared to that in the neg-
ative controls. In the in vivo micronucleus test, WRT did not affect the formation of micronuclei
compared with the the negative control.

Conclusion: Acute toxicity test for WRT extract in SD rats did not reveal any clinical signs and
weight loss. Ames test, in vitro mammalian chromosomal aberration, and in vivo micronucleus test
did not reveal WRT genotoxicityt.

Key Words: Rosa rugosa Thunb., Acute Toxicity, Ames Test, Acute Mammalian Chromosomal
Aberration Test, Micronucleus Test
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o7 Salmonella typhimurium TA98, TA100, TA1535
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USA)ZHE 78l AH&-siiTh

YN ZEZE sodium azide (SA), 2-nitrofluorene (2-NF),
2-aminoanthracene (2-AA), 9-aminoacridine (9-AA), benzo
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AR EE, AgEE 3 FEEEE 100 4, pH 74 <1
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G5t ZFolEx= wl7] (LIB-150M, Labtech, Jeonju,
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Table 1. Body weight changes of rats in acute toxicity assessment of water extract from Rosa rugosa Thnub (g).

Sex: Male
Substance
Dose (mg/kg) Day 0 Day 1 Day 3 Day 7 Day 14
DW" 0 259.7+5.0° 293.0+7.17 264.9+8.8° 337.6+15.9° 397.0+25.8°
500 253.6+13.4% 283.8+18.2° 258.0+17.2¢ 327.6%+26.0° 384.7+38.7%
WRT? 1,000 251.6*=10.5% 275.8+11.4% 244.9+7.9° 316.2+8.4° 375.6+13.3°
2,000 255.6=10.1¢ 289.0+15.4° 293.9+26.7° 337.6:26.8% 362.2+54.9%
Sex: Female
Substance
Dose (mg/kg) Day 0 Day 1 Day 3 Day 7 Day 14
DW 0 193.6+6.9% 210.4%5.5° 219.0%+9.1° 227.0%£9.6° 240.9+10.2%
500 187.9+4.6% 208.1x7.2¢ 219.0%=3.1¢ 220.2+9.0° 241.9%+9.0°
WRT 1,000 191.4+10.9° 206.0+9.8" 226.4+10.7° 232.8+13.7° 242.8+14.3°
2,000 186.6+8.7% 205.5+8.4% 216.9+8.7¢ 225.3+9.0° 240.5+7.6°

DW; distilled water. ?WRT; water extract from Rosa rugosa Thunb. Body weight was exhibited by means=standard deviation (n = 5). "Means
with different letters in the same column are significantly different to negative control group by one-way ANOVA with Duncan’s Multiple Range

Test (DMRT, p < 0.05).

Multiple Range TestE 53l ©]FoJ%th (DMRT, p < 0.05).
FAA P IA RN FAA o) WYES] 2 M= Fisher’s

sl v

exact tests

2 o
1. =M T}

Foldat Fol 19,349, 7¢ % 14 iﬂ%—ﬁr
ANS/dS #ae A, 2,000 mgkg §FCE WRTS
4 A 3 Ul SRR Wslel SASS
= fold 2ol BT (p < 0.05). SAE o] o]
= AFTEY (14 L)l S4tE2e] ATl S7HEHA F
Ast fol4 1 VR 94T} (Table 1),

AutEAye 23 5-E20] HA} (death), I (skin), O (eyes),
5 (resplratory system) g9 (mucous membranes), A&

(autonomic), =8| (cirulatory), 521737 (central nervous
system), 21325 (somatomotor activity), 353 (behavior
pattern), 4% (convulsion), Lxd(tremor) 74¥  (convulsion),

<A (salivation) B A (sleep) 52 TP oH, = E 4

AN Sl T2 HehA] etk 74 Al ¥
W, 5, A, v, 9, AolAE, WA, A%, A, 1 w4,
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%}\é% Z@}?lﬂx] L‘G})\‘E} (Table 2)

EAEAHN P AR S vl colony
F7F 2 ) ol SIS W fAA; HolE Yol o=
7Feitiar Sk Th (Cariello and Piegorsch, 1996). ZF =
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o] ¥+t colony 7} 2 vl o] Friste] Al AP
1Pt &FE WRT A SR H| st
colony v+ 7} 2 vl o} F71slA] e AS Elsisint
W2 WRTE 2 A0 f304F HolE fdsiA] &
= FoZ wEn

3. GO AAIE

Al 5745 dokrr] sl RICCS
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9] RICC H]&°] 50%
AaE AL SIS (Table 3). AEZEA H|&o]
50% ool ME=/del og AP AHE vERE = 3
7] ool TATAIA A LJEIATE (Galloway, 2000).
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Table 2. Bacterial reverse mutation test of water extract from Rosa rugosa Thnub.

Strain Substance Dose (ug/plate) Colony/plate
DW" Without S9 (-59) With S9 (+59)
Mean=S.D Ratio Mean=S.D Ratio
0 13.01.41 (1.0] 16.01.41 [1.0]
4.88 17.0+2.83 [1.3] 18.0+2.83 [1.1]
WRT? 19.5 14.5+0.71 [1.1] 14.5+2.12 [0.9]
Salmonella 78.1 15.5%0.71 [1.2] 14.5+0.71 [0.9]
typhimurium TA98 313 14.0+0.00 [1.1] 20.0+0.00 [1.3]
1,250 13.5+0.71 [1.0] 15.5+0.71 [1.0]
5,000 21.5%0.71 (1.7] 16.5+0.71 [1.0]
2-NF? 0.5 89.0+2.83 -
B(@)P? 1.0 - 98.5+2.12
D.W 0 84.0+1.41 (1.0] 82.0=1.41 (1.0]
4.88 89.0+8.49 [1.1] 79.0+4.24 [1.0]
19.5 86.0+2.83 [1.0] 89.0+5.66 [1.1]
Salmonella WRT 78.1 76.0+4.24 [0.9] 85.0+1.41 [1.0]
typhimurium 313 79.0+5.66 [0.9] 86.5+4.95 [1.1]
TA100 1,250 83.0+9.90 [1.0] 79.5+0.71 [1.0]
5,000 92.5+12.02 [1.1] 77.0%1.41 [0.9]
SA”) 2.0 266.5+64.35 -
2-AAY 2.0 - 532.0+5.66
D.W 0 8.5+0.71 (1.0] 8.5+3.54 [1.0]
4.88 7.0+2.83 [0.8] 9.5+0.71 [1.1]
19.5 9.0+1.41 (1.1] 7.0=1.41 [0.8]
Salmonella WRT 78.1 8.0+2.83 [0.9] 5.0%0.00 [0.6]
typhimurium 313 6.0%0.00 [0.7] 8.5+0.71 [1.0]
TA1535 1,250 8.5+0.71 [1.0] 7.0£0.00 [0.8]
5,000 11.0+0.00 [1.3] 9.5+2.12 [1.1]
SA 2.0 208.5+4.95 -
2-AA 2.0 - 196.0+12.73
D.W 0 6.0%0.00 [1.0] 8.5+0.71 [1.0]
4.88 6.0%+1.41 [1.0] 7.0=1.41 [0.8]
19.5 5.5+0.71 [0.9] 6.0+1.41 [0.7]
Salmonella WRT 78.1 7.5%0.71 [1.3] 7.0=1.41 [0.8]
typhimurium 313 7.5%2.12 (1.3] 6.5+0.71 [0.8]
TA1537 1,250 5.0=0.00 [0.8] 9.5+2.12 [1.1]
5,000 8.5+0.71 [1.4] 7.0=1.41 [0.8]
9-AA” 80.0 170.5%12.02 -
2-AA 2.0 - 155.5+7.78

"DW; distilled water. ?WRT; water extract from Rosa rugosa Thunb. ¥2-NF; 2-nitrofluorene. ¥B[a]P; benzolalpyrene. “SA; sodium azide. ¥2-AA;
2-aminoanthracene 7’9-AA; 9-aminoacridine. Number of colony was exhibited by means=standard deviation (n = 5). Ratio indicates the
percentage of the mean value compared to the negative control value.

UREE/gS DR A3k (Table 4).

4y7e] FENE

(MNPCEsy2 Alegt A, Fdthze]

PCE/(PCE+NCE)«] Hes AL A3} WRT Fold 9t 48 &8 Hes Az vis] SAT fo4dS et
=7 =4S AR gt 9 AET T 28E e Ho (p < 0.05).
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Table 3. Results of chromosomal aberration test of water extract from Rosa rugosa Thnub.

Substance Dose 59 mix Trgatment RICCY Number of structural aberrations (%) Total%)
(ng/mQ) time (h) (%) ctb? cte’) csh® cse”
DW" 0 - 6 100 0 0 1 1 2.0
1.953 - 6 103.9 0 0 1 0 1.0
7.81 - 6 100.0 0 1 1 0 2.0
WRT? 31.3 - 6 57.4 0 0 1 0 1.0
125 - 6 51.6 0 0 1 1 2.0
500 - 6 24.5 N/A
2,000 - 6 11.0 N/A
MMC? 0.1 - 6 45.8 0 33 11 0 14.7°
DW 0 + 6 100 0 0 1 0 1.0
1.953 + 6 101.7 1 0 0 0 1.0
7.81 + 6 98.3 0 0 0 0 0.0
WRT 31.3 + 6 100.0 0 0 1 0 1.0
125 + 6 96.6 1 0 0 0 1.0
500 + 6 35.2 N/A
2,000 + 6 1.1 N/A
Bla]P® 20 + 6 59.1 0 31 9 0 13.3°
DW 0 - 22 100 0 0 1 0 1.0
1.953 - 22 103.7 0 0 0 0 0.0
7.81 - 22 100.0 0 0 1 0 1.0
WRT 31.3 - 22 70.2 0 0 0 1 1.0
125 - 22 73.9 0 0 0 0 0.0
500 - 22 47.8 N/A
2,000 - 22 8.7 N/A
MMC 0.1 - 22 60.9 0 40 8 0 16.0°

"Dw; dlstllled water. ?WRT; water extract from Rosa rugosa Thunb. ctb MMC mitomycin C. “ctb; chromatid type break. *'cte; chromat|d type

exchange lcsb; chromsome type break. cse; chromsome type exchange. ®

BlalP; benzo[a]pyrene N/A indicated not ana|y5|s 'RICC; relative

increased in cell count. “Total structural aberrations of each group versus the negative control group by Fisher’s exact test (p < 0.05).

WRT Hel2e] 48] 2ANEg 2 EECEEE
B frelge] vehbA ek o= 1.

wep B AR WRTE AR 250 28 34
& A ok Aow wuEd.

i

2

QA 2EB|2E WA =W che w
Ehdch AR AAFE STt 2t A

N o n@ oo

Ee o7Eo %‘ﬂ%‘?ﬂ/ﬂ ﬂ]%ol gt mEs ded F

Q) u}l=A (z‘sg%’ 9,]65}4 Z A} %H J,]_zl—_Q_ %.%.
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2,000 mgkg &FOZ WRTS g A s 3 YA
o S/dtizwTt Bt 57%1?“q frolgk zpol7} vie}
AR 14 Gapol] SAHETE] AFo] ST A FAIS
A frejAdo] YRR Q94T (Table 1).

izl sl 10% A% Hshes WA At
&4 Agoln, A=A 2 AREAAIR
o] 20% = 7 A ol 25% od Ao
Zoll 719kt A48k Q)& 7RIt} (Berlo ef al, 2022).
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Table 4. In vivo micronucleus test of water extract from Rosa rugosa Thnub.

Sex: Male
Substance Dose Day 0 Day 1 Sacrifice MNPCEs® PCEs /

(mg/kg) B.WY G.S” BW GS B.W GS (%) (PCEs+NCEs)”

DW" 0 36.1+x1.2*  Normal 35.1+x2.6° Normal 34.8+2.2°  Normal 3.3+1.5 57.9%+0.70

7.81 35.9+1.0° Normal 35.4+0.6° Normal 35.4+0.7¢ Normal 2.3+1.5"  60.2*1.64

31.3 35.8+1.3*  Normal 34.9+1.5*  Normal 34.9+1.2*  Normal 2.7+0.6" 57.9%+0.92

WRT? 125 35.6+1.3*  Normal 35.2+1.5*  Normal 36.0+2.2*  Normal 3.3+2.1*  57.9+1.68

500 35.3+1.1*  Normal 35.3+1.1*  Normal 35.3+1.8°  Normal 3.7+2.1%  56.5%x1.42

2,000 354=1.1*  Normal 35.5+1.6° Normal 35.3+2.0° Normal 2.3+0.6" 56.3*x1.62

MMC? 2 35.2+1.3*  Normal 35.5+0.8*  Normal 349+0.8* Normal 13.4x0.2° 51.1%=1.62

Sex: Female
Substance Day 0 Day 1 Sacrifice

(m[;(/f%) B.W : GS B.W ' GS B.W G.S MNPCEs (%) (PCESC+E IS\I/CES)

DW 0 30.0+0.8*°  Normal 27.5+1.5*  Normal 27.8+x1.5*  Normal 3.0£2.6" 57.4+2.31

7.81 28.1+1.3%  Normal 27.4+0.3*  Normal 27.9+0.1*  Normal 3.0£2.0° 55.5+0.42

31.3 27.8+1.0>  Normal 27.5+0.8*  Normal 28.0+0.6*  Normal 2.7+1.5*  54.3%3.01

WRT 125 27.8+0.7>  Normal 27.6+0.4*>  Normal 27.9+0.8*  Normal 3.3x1.5*  56.7%1.17

500 27.6x1.5>  Normal 27.9+€0.8*  Normal 27.3x0.9°  Normal 2.3=1.5  56.9%+0.95

2,000 28.4+0.9%  Normal 27.5+1.6*  Normal 27.5+1.4*  Normal 3.7+2.1*  56.1+0.81

MMC 2 29.0+0.7®  Normal ~ 27.1+1.9° Normal  27.3+1.4* Normal 15124 51.9+1.22

DW; distilled water. ?WRT; water extract from Rosa rugosa Thunb. ctb MMC; mitomycin C. ¥B.W; body weight. °'G.S; general symptoms.
YMNPCEs; 4,000 polychromatic erythrocytes were examined per animal. ”PCEs / (PCEs/NCEs); 500 erythrocytes were examined per animal.
"Means with different letters in the same column are significantly different to negative control group by one-way ANOVA with Duncan’s Multiple

Range Test (DMRT, p < 0.05).

EAEAH|AH2
90%s =39 T AU
Adol =3 Salmonella typhimurium A8l 717 LWky
o2 ARgelE #E 4EA Jok (McCann et al., 1975;
O'brien et al., 1980).

o5 Z50l wel Ho|UAEZ A T3 =W DNAAS]
A7 syt gE drIe R X3EE dEAH] (point
mutation), A7IME INE Y= T FE= (reading frame)
o] vHl= ZYYFIZE EAHO] (frameshift muation) 52
oz HAEAM|7 dojdt}t (Bringezu and Simon,
2022). HH|EolE o]83 EFEAHIAHAN FHA =
Hol& ddshs WS tfsAIE T2 Stz HlE]
EEdwe] Jeto] a7 A SR ] HelE Y
ofuf 2~3 vl F7keta, &% AV S o ERold
< HE3TtH(Levy DD, 2019).

WRT )] w& EFEdwo]

N

A~=
=

=
7} 2 0 oV B ek} 24N B

LN }-
typhimuriums LI EC]7] W), 55 Hv AlEe

CREEER

W7l #1s =2 artdAdsE 7130 |

o]¢d EZE UEHF benzo[alpyrene tHAIEA ST o] Fof
e wv Mol EF= 283t} (Volker, 2008).

0}olo

trL2AdsE A8 285k kS Wl WRTZF &+
=Mool & F7MFIAl gv ASR Hol WRT= tixd
st o]FoHE EAEARE kA Aow 7
)

A ] F2A oS AFH R Tt U Aol
Al &3] WEE Ao, 7 AMEATE SL3 A4
At 2 gagE o= e dAA 014 (chromosome-
type aberration)2} TAFAEA 7 Ak F A A H o =AU
Efvs AAEA ) (chromatid-type aberration)2 T-5-3HCk
(Krzysztof and Clara, 2002). 3}¢] F¥o=2= AMEAAG
(chromatid break), G4EA g (chromatidexchange), 32
A (choromosome break), 321323+ (chromosome exchange)
o7 BERHU (Galloway, 2000). YHHH o2 A EAYEEO]
50% olstz 7HaE 734 MESAC oFk AAAS FxA o]
ol Uehtr] wiitel w5S AAEA] &=ttt (Galloway,
2000).
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nAs Y2 Balsle J,].XJO]]H =33} e
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(Krishna and Hayashi, 2000).
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