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Subchronic toxicity study of acesulfame in rats
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Abstract: Objective: This study aimed to study the subchronic
toxicity of acesulfame as a food additive and obtain the dosage of
harmful effects not observed orally for 90 d. Methods: According
to GB 15193.13—2015, eighty 4-week-old specific pathogen-free
(SPF) healthy detached Sprague Dawley (SD) rats (half male
and half female) were randomly divided into 4 groups. Rats were
administered 4 500, 1 500, 500 and 0.0 mg/kg BW. acesulfame
by gavage for 90 consecutive days, respectively. At the end of the
experiment , samples of blood were collected for blood routine and
biochemical analysis, and removed for

some organs were

EETB b Je b B & %2 4 KU W I K b o BR 2 2 4 3 H (4
o DA AR[2021] 191 5

Y& B A R, 2, 2808 B T 45 P AR, 2

BAEIESE B i (1983—) , 2o, 22 A8 W9 T Bl 428 il v 0 1) 32 4T
Ui B+, E-mail:23776920@ qq.com

W5 B 1 :2023-04-03 BB H#A:2023-08-24

histopathological examinations. All the data of the rats were
compared and evaluated with the control group. Results: The
general physical signs of animals in the 3 dosage groups of
acesulfame 4 500, 1 500 and 500 mg/kg BW. were normal, and
no significant abnormal changes were found in the body weight
gain, total food intake, total food utilization rate, absolute organ
weight, and viscera/body ratio at the end of the experiment. The
values of hematology, biochemical indexes, and urine indexes
were all within the normal fluctuation range, and there was no
significant difference between the 3 experimental groups and the
control group (P => 0. 05). Gross examination showed no
abnormal changes in the heart, liver, spleen, lung. kidney,
testis, heart, thymus and adrenal glands. Histopathological
examination also showed no pathological changes related to the
subject. Conclusion: Acesulfame has no obvious toxic effects on
rats during the whole test period, the NOAEL of male and
female SD rats in oral subchronic toxicity study for acesulfame

both are 4 500 mg/kg BW.
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Table 1 Effects of acesulfame on weight gain, total food intake and total food utilization in rats (n=10)

P53 21 5 B/ H o RERKE /g REEE/e SEMRR/ %

i3 B i AR 10 314.6461.8 2 120.14233.2 0.150.01
AR5 e 41 10 347.3470.2 2 221.54+213.4 0.160.02
o) 2 9 330.8458.3 2 134.44252.5 0.15+0.01
1o 7 2 9 353.3477.3 2178.14+223.3 0.16£0.02

L 9 e et R 9 162.64+34.5 1521.3+148.2 0.11+0.01
IR &t 21 10 157.14+21.2 1499.6+123.9 0.10£0.01
w2 10 144.9444.4 1 437.3+205.2 0.10£0.02
[l 10 150.6+43.4 1438.4+232.8 0.10+0.02
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Table 2 Effects of acesulfame on hematological indexes in rats (n=10)

LT

20 i/ LI A0/ 1M 21 25 4 / LT R/ 1L/ / e R 40 i/
il 20 5 B/ R
(X10 pL™H (X101 pl™H (g« L1 (X1071'%)  (X10% pL™1)  (X10 plL™1)
i3 EEReopist 10 615.6176.0  844.9+56.1 147.6+6.6 425.04+16.6 1083.94+102.1  69.64+21.7
ikt 21 10 668.1+161.8  875.430.8 154.443.1%  437.648.6  1165.6+97.4 79.0429.3
7 S 2 9 643.3+144.5  859.9446.7 149.1+10.4  422.6+31.1 1193.84+149.9  63.6+22.9
=Rl 9 616.1+187.3  870.8+28.8 150.64+4.0 428.6+12.9 1195.6+134.7 61.8430.3
HE BT R 9 393.74£91.9 767.1428.9 143.644.5 412.8412.0 1 021.1%78.1 52.9431.1
R3] o 41 10 471.5+127.9  773.2+40.2 145.245.7 420.74+23.5 1020.24+164.4  45.6+15.1
Rl A 10 384.24101.3  750.850.9 142.949.3 412.7+23.1 825.74189.5" 41.0+29.1
1o 7 A 2 10 382.2£112.6  761.3£32.2 140.645.3 406.8415.2 1 034.022135.4  46.2427.4
Y - —— T T 4 i/ WAL/ VERRYERLANML/ WEGRYERLANML/ ¥ AR 17 AL B 1L 7
(X10 pL™1) (X100 g™ (X10 pL™1) (X110 pL™bH Al /s A /s
e BAPEXT R 10 521.24+157.5 16.6+5.4 8.2+2.5 0.04+0.0 14.9+1.4 31.344.7
AR5 4 41 10 565.44+158.8 14.544.7 9.1£3.2 0.1£0.3 13.140.6 34.949.9
R 9 553.9+126.8 18.0+3.8 7.9+2.9 0.0+0.0 14.940.7 28.1+5.7
o 7 2 9 530.8+155.5 14.946.3 8.7+£3.6 0.0£0.0 14.740.7 25.4+2.7
fE EEReopit 9 328.24£77.9 7.143.7 5.4+1.3 0.0£0.0 13.740.9 29.347.0
ikt 2 10 408.8+123.6 12.14+7.0 4.9+1.3 0.1+0.3 12.240.6 33.5+2.9
w2 10 327.44102.4 7.8+£4.9 8.047.1 0.0£0.0 12.741.0 29.84+6.8
o 79 it 2 10 323.5494.9 8.44+5.1 4.1+1.7 0.040.0 12.240.6 27.6£5.7

T % FRG BN R LR 24 R B3 (P<<0.05),
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Table 3 Effects of acesulfame on blood biochemical indexes in rats (n=10)
P Boew/  MEA/ HEM/ o =g/ B [ e/ 14/ JUEF/ RE/
H (g« LD (g« L™ (mmol+* L") (mmolsL ") (mmoleL ') (pmoleL ') (mmoleL 1)

e BAMEXTER 10 58.0+4.0 30.9+2.3 1.44+0.7 1.740.2 6.5+0.9 29.8+2.9 5.340.6

flRflEdl 10 60.2+3.2 31.8+1.2 1.34+0.6 1.740.4 7.1£0.8 31.8+1.7 5.740.4

o) 4 53.1+18.9  27.849.9 1.4+1.0 1.540.6 5.6+2.1 26.947.6 5.6+0.5

mAEA 9 51.8418.4  27.3+9.6 1.04+0.6 1.540.6 6.4+2.3 27.5+8.3 5.440.5
M FHPEXTER 9 55.9420.1  31.9+£11.4 0.94+0.5 1.4+0.6 5.7+2.1 28.6+8.4 5.440.5

R4l 10 66.7+4.8 37.6+2.7 1.34+0.9 1.940.3" 12.74+12.5 33.3+3.0 5.60.4

Rl 10 62.845.5 35.6+4.3 1.00.4 1.640.4 6.6+0.9 31.7+4.4 5.740.6

mAlEA 10 61.7+3.8 35.5+2.1 1.14+0.6 1.74+0.3 6.8+0.6 30.4+4.1 6.0+0.8
el AL B/ NAERARLE WERALLE WMYSmREE/ 5 2B I/ i/ py/ A/

R OBE/ (UL @/ (U.L°Y  (U+L" (mmols L") (mmol+L™" (mmol+ L") (mmol+ L")

e BIMEXTER S 10 118.8+24.2 26.444.2 111.7+39.2 6.040.4 139.6+1.0 4.940.6 102.1+1.3

EF =4 10 128.24+37.2 29.4+2.8 127.04+19.3 6.0+0.6 139.44+0.8 4.840.4 101.5+1.6

3 A 126.74+21.0 27.6+4.7 112.7454.6 6.1+0.4 126.4443.0 4.4+1.6 92.7+30.1

mRlEA 9 114.1+28.9 26.2+1.2 109.14+14.4 4.9+1.1 126.34+43.0 4.6+1.7 92.3+30.0
W BAYEXFRE 9 99.14£17.2 26.0£6.9 73.9428.5 5.54-0.4 124.8442.1  4.2%1.5 91.6429.8

flEREA 10 116.84:23.5 29.6+6.0 63.5410.2 6.00.3 138.740.9 5.34£2.0 99.0+4.8

A 10 119.3428.7 29.1+12.0 85.0+51.4 5.940.4 138.640.8 4.340.5 100.741.5

mAlE4l 10 109.3412.5 24.7+4.8 77.1416.4 6.04-0.4 138.824-0.9 4.440.5 101.340.9

T RSB R A2 R i (P<C0.05),

25 REMIARALFERE

2.5.1  KUARfRF R 5 AT, BT R RO IR A R &
EDT NN SN T = RIS TN 7 = o e 3
S, BRI EANFSER S IRAM LY TSI EE XL
(P>>0.05), MEPEAE . o 500 20 I BE R 8505 %t TR 4 2L
B35 22 5 (P<70.01) , Bk v ) 2 00 JUE AR 800 B IE R 8K
B O IE R S X IR L 25 R (P <C0.05),
FAFGET T S, e B TG 0 /0N BT A AR D A A
Vi 1R 0 S DT D R st ik o A B 4k, %7 38 % R TT fg 5

/N BR M T DA I A R R R, (RO R § B
TR 2 F8 b A A A R A R R R OE AR A
BRI ZE R —FEANEE NS, HAKTHE
b 5% A LA, 22 R RS R L (P>0.05),

2.5.2 HARMAER A BR 6 AT RIS R, X
2t 21 I G 2 A R BRI R OBR AR R R 0 D
JE B LE LRELE T A L R Rk
g5 BN E SRR R G A SR B R K AL A R
2 T P AR LT (H I B O O A R M BT

1 REEMKBRREMIEROF L
Table 4 Effects of acesulfame on urine routine indexes in rats (n=10)
P 20 5 Kt/ 2 R PRI pH A e #
i3 iR opit 10 0 1.01540.006 6.4040.74 0 2
AR5 2 4 10 0 1.01320.003 6.9440.17 0 1
rh ) 2 9 0 1.0114:0.003 6.95+0.16 0 1
e 79 i 4 9 0 1.01440.002 7.0040.25 0 0
3 B i AR 9 1 1.0134:0.004 6.56+0.46 0 1
AR5 2 4 10 0 1.016£0.004 6.5540.55 0 0
rh ) 2 10 1 1.01340.003 6.55+0.55 0 1
1o 7 2 10 0 1.01540.016 6.85+0.34 0 0

T & AL bR RS R MR R
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Table 5 Effects of acesulfame on organ weight in rats (2 =10)
Ll 41531 B/ R ik O E P fi (S i =3
i3 I 2 %of R 10 2.0940.09  1.634+0.27  0.46+0.12  0.060.02  17.03+2.57  3.0840.44
IR0 5 21 10 2.08+0.08  1.6440.18  0.4340.14  0.04£0.02  17.7242.59  3.0940.33
o) e 4 9 2.134£0.08  1.53%+0.15  0.4740.26  0.05£0.01  17.04%2.04  2.9240.32
e %) 2 4 9 2.06+0.15 1.5640.21 0.4740.12  0.0540.02  17.63+2.75  3.1240.49
W B R 9 1.90£0.04  1.0340.13  0.3620.10  0.06=£0.01 9.054+1.26  1.9640.21
S R 10 1.8940.08  0.9740.11 0.42+0.16  0.06+0.01  10.43+1.06  2.0040.16
rh 3 = 10 1.880.08  0.9440.14  0.414+0.15  0.06+0.01 9.49+1.29  1.8840.17
A 10 1.924+0.12  0.9940.20  0.38+0.11 0.060.02 8.87+1.70  1.9440.28
P 41541 it/ R i 20 Fh 22 TE b 51
e IR R 10 0.81£0.20  3.20%0.25  1.2940.10 — —
) 2 21 10 0.7540.06  3.35%0.29  1.2840.09 — —
Gapibs il 9 0.5640.03  3.39£0.39  1.31£0.13 — —
1o 7 B 2 9 0.57+0.01  3.324+0.41  1.314+0.17 — —
M IR R 9 0.540.09 — — 0.8340.21 0.1340.03
IG5 2 41 10 0.5240.06 — — 0.7240.31  0.14-+0.03
o A 10 0.54+0.09 — — 0.6740.26  0.1320.02
15 7 4 41 10 0.544:0.10 — — 0.69+0.21  0.13%+0.03
*6 REEBEWNARBRRYEHZ®E
Table 6 Effects of acesulfame on visceral-body ratio in rats (n =10)
P 4157 B/ R i / A A IE/ 1 e Ji /1 B/ J /i /R
i3 RPN 10 0.4140.04  0.324£0.02  0.0940.02 0.01140.003  3.334+0.29  0.60+0.05
IR0 & 21 10 0.39£0.05  0.30£0.04  0.0840.03  0.00840.004 3.2640.23  0.57+0.06
o 3 9 0.414+0.04  0.2940.02*  0.0940.04 0.00940.002 3.24+0.16  0.56+0.03"
12 7 B 4 9 0.384-0.05  0.2940.02* 0.0940.02 0.01040.004 3.21+£0.15  0.5740.01
HfE 9 14 % 1R 9 0.62£0.06  0.34+0.04  0.12+0.03 0.020+0.004 2.944+0.20  0.64+0.02
) 5 21 10 0.63£0.04  0.324£0.02  0.1430.05 0.02040.005  3.4740.35"* 0.67+0.06
) 2 10 0.67+0.11 0.33£0.03 0.14+0.05  0.02240.005 3.304+0.21** 0.6640.07
15 7 o 2 10 0.660.11  0.34£0.04  0.1340.03  0.02040.005 3.00%0.21  0.66+0.06
P 4153 B/ R i/ 44 AL/ Wi 52 / T /& b /R
i3 2 %of 10 0.16+0.02  0.63+£0.04  0.25740.02 — —
AR5 5 4L 10 0.14+0.02  0.62+0.09  0.2440.04 — —
o) e 4 9 0.14£0.01  0.65£0.04  0.2540.02 — —
e ) 2 9 0.154£0.02  0.61£0.07  0.24-0.03 — -
M IR R 9 0.184:0.02 — — 0.2740.08  0.04-0.01
S R 10 0.17-40.02 — — 0.24+0.10  0.05+0.01
LRkl h=¢ ;) 10 0.194:0.03 — — 0.2440.10  0.05+0.01
[ Rl 10 0.180.02 — — 0.2340.05  0.044+0.01

+

SR IR A« R E R B E(P<0.05); » * Fom BAW B EMELER(P<<0.01),
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Table 7 Abnormal results of pathological changes in

rat viscera

1R 79 i 2 4 % 1 2
H 4 s HE AR HfE i3 Uhf T
(=100 (=9 (=9 (»=10)

ling IR TS 0 1 0 0
TURIR  ABPEIRSE 0 1 0 0
2 40 i 13 0 1 0 0

Mapy  ZFE4 2 0 1 0
NN 2 1 1 1

lils fig i ¥ 1 1 1 0 0
R AR 0 1 0 0

i 1M 3K YU 0 0 1 0
Jiti H Il 2 0 1 1
R Ak 0 0 0 1
= R R 0 0 1 0
FE  RAEERNE 1 / 0 /

R RFR I AR EIRIFIIES Z R Z N, 25 B2
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