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Abstract: To provide toxicological evaluation basis for the safe consumption of Thymus quinquecostatus Celak, the acute toxicity,
genotoxicity and subacute toxicity of 7. quinquecostatus Celak extract (Tq-E) was conducted in the present study. The acute toxicity test, Ames
test, mouse bone marrow cell micronucleus test, mouse sperm abnormality test and thirty-day drug feeding test were used according to the
National Health Food Test and Technical Evaluation Standard. The results showed that no poisoning or death was found after the administartion
in the maximum doses of 60g/kg for Kunming mice and 30g/kg for SD rats. The number of mutant colonies of TA97a, TA98, TA100, TA102
and TA1535 test strains at 5 doses of 5000, 1581, 500, 158.1 and 50 ug/plate were all 2 times lower than that of the negative control group. There
was no significant difference in the sperm deformity rate between the different dose groups and the negative control group (p>0.05). Except for
the low dose group, the incidence of micronuclei in the high and middle dose groups were significantly changed (p<0.01). The body weight of
male rats of the middle dose group was inhibited, but the weight of female rats increased, and i the food utilization rate of animals ncreased.
RBC and HGB in the blood increased significantly, while HCT, MCV, MCHC and RDW-CV increased a little. The results of blood
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biochemical examination indices showed that AST decreased significantly, CHO and TG levels increased in female mice, and the levels of

Modern Food Science and Technology 2020, Vol.36, No.5

UREA and GLU decreased significantly in both male and female mice, compared with the control group. No obvious histopathological changes
was observed in other organs except liver and kidney. Acute toxicity test and Ames test had no significant effects, and had no teratogenic effects
on mouse spermatozoa. Within the range of test dose, Tq-E had certain toxicity to micronucleus of bone marrow cells, and had potential
hypoglycemic activity. Tq-E might activate the sex hormone system, hematopoietic system and muscle function of male animals, and the high

dose of Tq-E had certain toxicity to the liver and kidney of rats. The results demonstrated that Tq-E is safe and reliable in a certain dose range,

and this experiment will provide toxicological evaluation data for the safe consumption of 7. quinquecostatus Celak.
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Table 1 Statistical value of colony number (X )

BHLH AR > ™ Be A — b

W HATEE W HATEE BHAATHEE B ATEE

iRES ;i 177.0049.17 186.00+11.79 R ag:E 246.33+6.03 244.33+5.13

5000 pg/mm 173.33+£9.29 200.33+£21.20 5000 pg/mz  232.00+27.84 176.00+6.00

1581 pg/m 172.00+£25.36 179.00+15.72 1581 pg/m  224.00+£25.36 196.33+£17.21
TA97a 500 pg/am 193.33+16.04 189.33+30.57 TA102 500 pg/mx  228.00+£21.63  215.33+11.59
158.1pg/mm 193.00+20.66 220.00+£34.07 158 1pg/m  232.33+£22.03  200.00+13.53
50 pg/m 191.67+11.93 201.67+7.57 50 pg/am 235.67£12.58  219.33+£21.55
[EE AT R 3218.67+496.09 1010.00+114.07 FEMERTEE  952.00461.29 992.67+127.03

iRESap:t 20.33+7.51 28.33+£7.57 F] P2 B, 13.00+2.65 17.67+7.02

5000 pg/u 21.00+£1.00 20.33+2.08 5000 pg/me 10.33+£2.52 15.00+2.65

1581 pg/me 18.67+4.04 29.00+5.00 1581 pg/m 11.67+2.31 20.00£1.73

TA98 500 pg/am 24.67+3.21 25.67+4.04 TA1535 500 pg/um 11.674+2.52 14.33+0.58

158.1pg/m 20.00+5.00 30.67+9.45 158.1pg/m 13.00+£3.46 16.00+2.00

50 pg/m 24.67+2.52 30.67+5.13 50 pg/m 14.33+£2.89 18.33+£5.51
[EE AT R 830.33+71.00 912.00+67.56 e BB 324.00+11.53 350.00+75.02

[R5 B 145.67+£21.55 142.00£11.14

5000 pg/m  121.67+0.58 126.67+17.04

1581 pg/m  128.33+11.06 136.3349.50

TA100 500 pg/am 124.33£19.66 146.33£17.04
158.1pg/mm 126.00+13.00 140.67+17.24

50 pg/um 133.67+16.50 143.67+21.03

FENpEAT RE 519.33+70.89 684.67+95.21

R 2 EREAMAME
Table 2 The individual value of colony number

. y -S9 +S9
ARG AR FE/3T R
1 2 3 1 2 3
[A M B 175 169 187 173 196 189
5000 pg/mm 169 167 184 223 181 197
1581 pg/m 143 190 183 190 161 186
500 pg/mm 210 192 178 160 221 187
TA97a
158.1 pg/m 170 199 210 205 259 196
50 pg/mm 178 200 197 207 205 193
0.5 mg/mL Dexon 0.2 mg/mL 2-AF
FEIPEAT R
2728 3208 3720 1132 906 992
[ b2 B, 29 16 16 25 23 37
5000 pg/Im 21 20 22 22 18 21
1581 pg/m 18 23 15 34 29 24
500 pg/m 27 26 21 30 22 25
TA98
158.1 pg/m 25 20 15 20 38 34
50 pg/m 22 25 27 35 25 32
0.5 mg/mL Dexon 0.2 mg/mL 2-AF
FEIPEAT R
759 831 901 872 990 874

TR
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LR
TR T B 144 125 168 152 144 130
5000 pg/m 122 121 122 143 128 109
1581 pg/m 118 140 127 146 136 127
500 pg/m 112 114 147 145 164 130
TA100
158.1 pg/m 141 119 118 144 156 122
50 pg/m 134 150 117 145 164 122
- 0.015mg/mL NaN; 0.2 mg/mL 2-AF
438 568 552 692 776 586
PR T R 247 252 240 243 240 250
5000 pg/m 202 237 257 170 176 182
1581 pg/m 213 206 253 184 216 189
AL 500 pg/m 210 222 252 203 217 226
158.1 pg/m 231 255 211 186 213 201
50 pg/m 24 249 234 195 227 236
—— 0.5 mg/mL Dexon 0.5 mg/mL Dorbane
882 996 978 974 876 1128
TR T R 10 14 15 25 17 1
5000 pg/m 10 8 13 12 17 16
1581 pg/m 9 13 13 21 21 18
TALS3s 500 pg/m 12 14 9 14 15 14
158.1 pg/m 17 1 11 18 14 16
50 pg/m 16 16 11 24 13 18
S 0.015 mg/mL NaN; 0.02 mg/mL 2-AA
315 337 320 384 264 402
222 MTeiKEE % 3 SEN IR TR R
FEARRGERT, XSRS TFHERN Table 3 Results of sperm malformation in mice in each
41.03%, i EHRTRIEEN 37.86%, TilEH group (%)
N 39.91%, EKFEAN 37.75%, FBHPENSIRALEL ) & & FAMRTER AR
B, ZRILEEMN (p>0.05), FAHEXIEANRET x4 440 307 373 4.10 2.96
W2 45.78%, W e T- BTN IR A o 36 25 AR, AR 235 199 201 273 1.94
FERIETE N, ARSI/ BRR o RN 006 007 008 0.00 0.24
1EH HEk 040 0.18 045 0.00 0.00
a 3k 004 000 0.03 0.08 0.03
g / {ﬁ\ "' 2 R, 004 000 0.0 0.00 0.03
\ RAf & 191 206 098 137 0.89
S ' g KA 186 224 217 1.69 1.53
y , \ \ /—/ W 2130 2296 19.78  27.23 26.25
1 \\ 5 - ok 551 734 853 859 7.15
' ’ 1 & ﬂXT/J\Lu*%ﬂh i%ﬂl‘] ' W& 3786 3991 3775 45.78 41.03
Fig.1 Effect of each group on sperm deformity in mice R 62.14 60.09 62.25 34.22 58.97
E: Ba#Be; Bortk BcAird Bdsk 223 B aRMAZT IR

A e fk; lﬁfﬂ%; Hg x4, Brdigk Ai
A4, B jLER,

A

R 4 v WL, SAYIREF= Mz, SRR
H 3.93%AHELER, BRIKFIELASS, SFEHM ]

271



MK EmBHL

Modern Food Science and Technology

2020, Vol.36, No.5

AR A RENT (p<0.01); HEHMXTHEZH N
BIMIZ R ST A L, FEREEER
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X E REA AL A — e B, SRS A B
LRI AL T RE
4 HOHREUIXY /R B BRI RIS
Table 4 Effect of Thymus quinquecostatus Celak extract on

micronucleus formation of bone marrow in mice ( X s)

283 BAZ %0
T e FR.20 3.93+2.40
BHFEL (10.00 gkg)  5.04+£3.30%*
FHIEE (500 gkeg)  7.30+4.20%*
&) E48 (2.50 glkg) 2.58+2.70
B (40 mg/kg)  6.60+£2.52%*

E: 5 MR, ** p<0.01,

23 30d"EFRE
oIS, SD KSR B 5 S5 HE B AT LA,

TEAGRR, RSN, PPIRSE T, CHRZER: 5
XRRZH K RAHLE, SR RSB, RT3,
B, KAMEIER . RIHE, TR0,
B FEARYS R AT -
23.1 ¥ SD XKRMAE. RMAHZ6Fh
SD KEEO0. 1. 2. 3. 4 F{AEDRL (RS
TR, WERES AR RIS S 6 A B 2
o K], HOBURBUIR RN AR B KA
IR, R i i, (A A 2GR0 136.80 g
HEKF] 295.40 g5 SHEMR RAARERG K, g
WEEHRHE, HAZRET 113.00 g K Z 224.50
g, WEETHA 21420 g (p<0.05); KHEA
R 7 R 2L AR T REIATIN B2, 1 R
RYEEE 4 VR fZE GR 6) 455, MEkEX
B2 I R FH 2K T PRI, R
AR AR RUC T XTI, KU, HREE
FIRESZIA T ENY PRI

F 5 HEURBUIXT KR A ERSE (2)
Table 5 Effect of Thymus quinquecostatus Celak extract on body weight of rats (n=10)

T % 0 A %15 %2/ %3 %45
X e 140.30+5.59 196.30+9.78 247.50+11.10 284.20+15.48 321.20+16.81
s 1.25 g/kg 142.10£3.72 193.60+11.19 242.0+£13.09 282.20+15.16 311.80+18.41
2.50 g/kg 136.80+2.85 173.10+£6.77*** 222.60+9.59*** 265.704+9.88** 295.40+13.12%*
5.00 g/kg 130.20£11.87* 183.30+12.46* 228.40+£11.94%* 270.90+17.62 304.60+18.98
PSRy 117.90+4.00 147.30+7.33 169.30+6.67 197.40+9.52 214.20+7.76
" 1.25 g/kg 115.50+2.40 156.60+£5.32%* 181.80+6.40** 206.50+£9.81 221.80+12.85
2.50 g/kg 113.00+4.92* 155.80+3.89** 181.50+6.38** 206.20+6.74* 224.50+8.02*
5.00 g/kg 117.10£3.76 153.90+6.43* 181.00+£9.15%** 207.704+9.78* 224.20+13.16

E: B IAMARBLLILEL, *p<0.05, **p<0.01, ***p<0.001.

7k 6 TEIREHHEREAIRT AR &%) A a5
Table 6 Effect of different concentrations of Thymus
quinquecostatus Celak extract on food utilization rate of rats

(n=10, X 3)
| 487 BHAR F/%

by 14.49+4.52

" 1.25 g/kg 10.1745.55
2.50 g/kg 17.29+1.30

5.00 g/kg 12.07+4.02

pagit 11.87+5.36

" 1.25 g/kg 10.19+2.32
2.50 g/kg 14.74+0.06

5.00 g/kg 13.28+0.77
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R 7 FRLIRE AR RIS KR MR F AR 2T
Table 7 Effects of Thymus quinquecostatus Celak on blood cytology in rats ( X +s)

WBC/

NEUT/

LYMPH/

e 2857 5 9 9 NEUT/% LYMPH/% MONO/% EOS/%
(10°1L) (10°1L) (10°1L)
o 5.23+1.61 0.70+0.24 4.53£1.57 14.06£6.11 85.79+6.12 0.02+0.04 0.05+0.08
i 1.25 g/kg 5.00£1.69 0.71+0.35 4.28+1.65 14.74£7.91 85.00£7.90 0.02+0.04 0.13+0.27
2.50 g/kg 7.50+3.70 1.20+0.99 6.2943.65 17.32+15.44  82.42+15.39  0.00+0.00 0.15+0.32
5.00 g/kg 6.84+3.36 1.06+0.90 5.76x3.26 16.48+14.12  83.24+14.10  0.00+0.00 0.15+0.28
o 6.38+6.90 1.01£1.70 5.36+5.23 12.25+7.08 87.49+7.08 0.08+0.08 0.05+0.08
) 1.25 g/kg 3.61+0.55 0.40+0.26 3.21+0.42 10.44+5.88 89.28+5.94 0.10+0.08 0.06+0.08
" 2.50 g/kg 3.80+0.53 0.82+0.52 2.97+£0.39 20.8611.15  78.90+11.24  0.04+0.09 0.12+0.16
5.00 g/kg 3.64+0.58 0.61+0.44 3.03+0.50 16.03+9.77 83.75+9.84 0.05+0.08 0.09+0.12
A 28 3] BASO/%  RBC/(10'/L)  HGB/(g/L) HCT/% MCV/(fL) ~ MCH/(pg) MCHC/(g/L)
X A8 0.08+0.08 5.62+0.31 112.9046.72 33.82+1.93 60.22+2.02  20.12+0.61  333.80+4.21
i 1.25 g/kg 0.10+0.07 5.84+0.49 118.224£8.27 35.734+2.45 61.24+1.52  20.26+0.50  330.67+5.52
2.50 g/kg 0.12+0.04 6.14+0.43* 121.67+£8.36* 36.82+3.05* 59.92+1.06 19.83+0.39  330.83+6.68
5.00 g/kg 0.14+0.05 6.11+0.48* 121.634£9.02* 36.89+3.01* 60.43+1.41 19.93+0.37  329.75+6.27
o 0.13+0.09 5.47+£0.44 110.60£7.72 33.41£2.27 61.2142.13  20.24+0.63  330.50+4.58
) 1.25 g/kg 0.12+0.10 5.86+0.58 119.27+13.34 36.39+4.18 62.02£2.43  20.33£0.66  327.73+5.87
" 2.50 g/kg 0.08+0.13 5.67+£0.29 116.00+5.34 35.78+£1.91 63.16+1.30  20.50+0.45 324.20+2.17*
5.00 g/kg 0.08+0.10 6.17+£0.97* 127.00+£20.39*  39.02+5.67**  63.30+£1.44*  20.53+0.45 325.10+5.76*
A 48%  RDWSD/fL) RDWCV/%  PLT/(10°L) MPV/(fL) PDW/% PCT/%
X A8 33.90+1.79 14.50+0.71 658.80+125.18 5.77+0.13 14.76+0.08 0.38+0.08
s 1.25gkg  34.89+1.62 14.56+0.53 565.00+189.64 5.86+£0.24 14.84+0.16 0.33+0.11
2.50gkg  34.50£1.05 14.50+0.55 588.67+166.73 6.02+0.21* 14.95+0.10%*  0.35+0.09
5.00 g’kg  35.00+1.51 14.63+0.52 556.00+190.99 5.96+0.21* 14.94+0.14**  0.33+0.11
X A8 34.40+1.90 14.30+0.67  725.70+£104.37 5.71£0.15 14.81+0.10 0.41+0.06
) 1.25gkg  34.27+1.90 14.00+0.77 700.82+91.23 5.69+0.14 14.85+0.16 0.40+0.05
" 2.50gkg  33.60+1.14 13.60+0.55 759.40+211.08 5.80+0.16 14.94+0.11* 0.44+0.13
5.00g/kg  33.80+1.32 13.60+0.70*  711.80+180.84 5.71£0.16 14.91+0.17 0.41+0.11
E: *p<0.05; **p<0.01; ***p<0.001.
7 8 MR EAIRS A R IR E L F RIS
Table 8 Effect of Thymus quinquecostatus Celak on hemobiochemistry in rats (n=10, X +s)
A 28 3] ALT/(U/L) AST/(U/L) TP/(g/L) ALB/(g/L) UREA/(mmol/L)
Xt 8, 46.44+13.39 222.42496.60 60.19+£7.25 39.7444.48 7.03+£0.63
P 1.25 g/kg 54.20+12.02 218.10£111.23 59.584+2.03 39.08+0.73 8.23+1.19*
2.50 g/kg 54.9£10.54 199.86+133.77 60.48+1.77 39.72+0.88 8.454+0.95%*
5.00 g/kg 52.76+9.38 220.81£115.17 60.29+1.88 39.50+0.84 8.234+0.95%*
ot 40.28+6.97 262.74+55.42 52.54£10.12 37.52+£2.24 8.46+1.62
i 1.25 g/kg 40.36+5.82 240.93£37.14 56.60£3.11 38.05+£2.19 8.71+0.96
2.50 g/kg 49.18+16.26 139.96+71.59** 58.45+3.14 39.22+1.74 10.34+1.96
5.00 g/kg 47.00+12.95 155.96+90.30** 58.16+3.00 39.13+1.66 10.15+1.50%
#TR
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BEER
A 483 CREA/(umol/L) CHO/(mmol/L) TG/(mmol/L) GLU/(mmol/L)
318 27.59+10.02 1.3540.33 0.46:£0.24 3.41+1.26
P gkg 30.65+2.36 1.14+0.05 0.33£0.06 2.29+0.23
2.50 g/kg 29.3242.76 1.23+0.20 0.440.11 147+0.75%*
5.00 g/kg 29.5742.42 1.2240.17 0.400.12 1.7240.77%*
318 36.6243.87 1.35+0.20 0.24+0.07 3.13+1.41
w1 gkg 34.96+4.00 1.4540.19 0.30+0.11 3.04+1.46
2.50 g/kg 34.65+10.66 1.74+0.34* 0.48+0.12%%* 2.25+0.82
5.00 g/kg 32.58+8.80 1.66£0.37* 0.4540.10%%* 230£1.15
E: *p<0.05; **p<0.01; *** p<0.001.
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BRI DIRE: AEHTINMEEZN Y S IERERE (CHOD.
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Table 9 Effect of Thymus quinquecostatus Celak on organ index of rats (n=10, x £S)

x| 283 FF/(g/100 g) B/(2/100 g) M2/(2/100 g) FIR/(2/100 g) Z/(g100g) 9P E/(gke)
X HE 2.81£0.22 0.79+0.04 0.22+0.04 0.16+0.03 0.82:£0.04 -
" 2.50 g/kg 2.96+0.19 0.78+0.07 0.21+0.04 0.16+0.03 0.82+0.05 -
5.00 g/kg 2.83£0.16 0.81+0.05 0.21£0.03 0.17+0.02 0.87+0.07* -
10.00g/kg 3.09+0.29* 0.81+0.05 0.22+0.03 0.17+0.02 0.85+0.06 -
X HE 2.95+0.35 0.77+0.05 0.23+0.03 0.24+0.02 0.52+0.11
" 2.50 g/kg 3.16+0.33 0.80:£0.05 0.24+0.02 0.26+0.02 - 0.53+0.09
5.00 g/kg 3.36+0.45* 0.83+0.04* 0.21+£0.02 0.24+0.02 - 0.51+0.07
10.00 g/kg 3.02+0.20 0.79+0.06 0.24+0.03 0.24+0.02 0.53+0.08
E: HIAMRTRBAAR, * p<0.05.
234 RIEF T E: B a M Gt ig; B b5.00 gke MM B o B

2 BREEU T
Fig.2 Histopathological changes (400x)
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