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¥ E: B8 PR LURERENE . KORE . A2 L SRORE R ISR A T 101 R 1) B L A R A 2
Mo FE KE CREE R ST EARBEQ003 45 ) , #fTatkma i, st i &3y
BETEAR ., &R AT/ D RS L TR K 32 5] # (maximum tolerable dose, MTD)>15.00 g/(kg-BW);
SR FEYD ] B /i 2L sh 0 Ok AR R 56 (Salmonella typhimurium/mammalian microsomal enzyme test, Ames iz
) AN SO 515, FEM A AIARHENR AR TA97a, TA98, TA100 Al TA102 0145 & B AR 1 4
L8 5 o8 RELEL A AR /N Bl 0 L G A 0 RO 1 W T 3K S5 VR %o BEAH B, A ot 2% 70 /N U 4
LA R AR R O B 2 1 22 5 (P>0.05); KB 30 d ¥ B BRI AR A RIS . MR RIS . AR
IE”‘%” W . S YRR B M LSRR E IR T AR R (P>0.05), 1ML
2 AR AL RS ARAS I 2 E AR 5230 2 17 s SV N, R R B 5 R ] R A DG A U 2 s /N RGE
Uisgokse: A RIXT AR L, AE 5 2SR G2 S h N HEE R 2034 T 8 3 M 25 = (P>0.05), B IR HE B IR ]
PIHEHT(P<0.05 B P<0.01), 1.0 F1 3.0 mL/(kg-BW)F 4 85 74 3 4142 155 (P<0.01), 3.0 mL/(kg' BW)FI &4 5 h
NZEEE B N(P<0.05). 45 iZARah A EMERL, RIWHZVERENE, fELL S pl/MAT 10.0 mL/(kg'BW)H
o e R LA, R OB SR AR PR el an A BE I, O L R BRI 8 1 PR TC AT LA AR (no observed
adverse effect level, NOAEL){H ¥} 10.0 mL/(kg:BW)(HH 24 T AL AFEFESE A LAY 100 %)
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Study on toxicological safety and embellish aperient bowel function of
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ABSTRACT: Objective To evaluate the toxicological safety and embellish aperient bowel function of a compound

oral liquid with fructo oligosaccharide, stachyose, Aloe vera and Auricularia auricula as raw materials. Methods
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According to the Technical standards for testing & assessment of health food (2003 edition), tests of acute/short-term
oral toxicity, genotoxicity and embellish aperient bowel function in animal were performed. Results The acute oral
maximum tolerable dose (MTD) in mice was greater than 15.00 g/(kg:BW); Salmonella typhimurium/mammalian
microsomal enzyme test (Ames test): No matter whether S9 was added or not, the revertants numbers of standard test
strains TA97a, TA98, TA100 and TA102 in all test article concentrations did not exceed twice that in corresponding
solvent control; mice bone marrow micronucleus test and sperm malformation test: Compared with the solvent control,
the micronucleus frequency and abnormal sperm rate of mice in each dose group of the sample were not changed
significantly (P>0.05); rats’ 30-day gastric perfusion toxicity test: The growth and development of female, male rats in all
group generally performed well; no significant changes were observed in body weights, feed intakes, feed utilization rates,
organ weights, as well as organ/body weight ratios of liver, kidney, spleen, testis, etc., hematological, biochemical
parameters were all within the historical reference values of our laboratory, histopathological examinations showed no
damage caused by the sample; compared with the constipation model control group, there was no significant difference
in the number of stool within 5 h in each dose group (P>0.05), but the first black stool time were shorten (P<0.05,
P<0.01), the ink propulsion rates in 1.0 and 3.0 mL/(kg-BW) groups and the fecal weight within 5 h in 3.0 mL/(kg-BW)
group were increased (P<0.05 or P<0.01). Conclusion The sample has embellish aperient bowel function without acute
toxicity, when exposed to the highest dose at 5 pL/dish or 10.0 mL/(kg:'BW), no mutagenicity or genotoxicity is observed,
the no observed adverse effect level (NOAEL) of male and female SD rats in 30-day gastric perfusion study for the sample
are both 10.0 mL/(kg:'BW) (as 100 times as the recommended dose in adults).
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fiH b (constipation) & — Fi (41) % UL #1141k 5 GEAE IR,
FEB S HEAE PR (35 HERE YR B0/ | 2 251 Bt R
WM RE AR SR DL SRS O B R s, K
A O R 5t B, MRS SARE, o Dy AgMEAE
i (functional constipation, FC)IHIRN 8.5%2, AERY
IR ] 2 R 8 R 1) N\ R 503 i K 174 ft R s 3 R s 171
o E, &4 A0 i E iR R B
BT R 5 .

IR F Ml (fructo oligosaccharide, FOS)A& Hi SR BHILZ
BT 20T B T 5 JiE (degree of polymerization, DP)
o 2~9 PIREVEAR A, A HOR IR B A o-D-H %)
WL v oo - ROB AR - R, 4 F AR
CeH1,05(C6H1005),OHP, 7K Z5 M (stachyose, STAS)E—Fl
RIRAFAERTIUHRE, 1 a0 . p-SRWELL o-1,6 BETFHES 2
A a-ﬂﬁ?[,%%%%ﬁi, ¥ C24H42021[4]c PRI LS
(dloe barbadensis Miller) R H &R Z5 8 ZEL H LA L
HEAAEY), AY5 NI S RAyrEZ ot
KB (Auricularia auricula)E—MEHRFEENZLEMH
B, HiEFeisE . ez ", Bk 4 RS
7t A B E A 8, IR R . KR A K
R B 4 4k (soluble dietary fiber, SDF)¥ 4 H A fi 37 X1
1B AT B 4R Al BH AL 4 25 A= T (prebiotics)® ), B & B (T 3%
Pl RRNRAREON, P2 BAHRHZ, &

fESEOR A bt b, FESRURA IR . Kol s
SOKRHRY A 62, 17, 176 A1 14, i AR M-k 5
B KIS . RS- 2 | P -
IR 25 LR 25 K SR R R A A 43 30 R 1.1
2.5, 0 F1 0 PEMST prub T L, DAL Ok R EOR] A8
AR S TE R ALy LU 3 A
TEFRE, RSB . KM FI R A Xy AR SRy 5
a1 GB 14880—2012 T fh i A GhiiE i E SR
SRR AR ) PRSI S A B TR R 44 5
25 CRPIR P25 A ) BT 5 B0 G 2 S A 0 P it 2
i 35 P R 2 B ECER 261k B ) — 7 25 K (aloi, 4> ¥ 2
C21H200), TELURIERIA KA 5, 16 & B REE T Al #k
FAAE LS KRG AL, BOEEE RS RER
(aloe-emodin, 7T CisH;0s)o KA & 5 <50]
SRR E, IR B . 451 A2 (melanosis coli,
MC) . 4k 5 A sk U, B e E B R ML A
(International Agency for Research on Cancer, IARC)ﬂ%%"atﬁ'J
AT BE )N ZEHUE Y (group 2B)PE, R R [ T ARAT LRI
FUE A AR AR R TR — R R P L5 B T T4
AT, RN <30 g/(A-d), FAREZ, 4L P,
FAARAEIL AU 5m 5 Y, (AR R 2 A A 2
P AZGIE), B AT TG B it 44 210 i
KM P SRR XSS, DR LRI T R AR 25 el
S o 1 T B i PR A, EA P S M A KR
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o LMEGE P IR IR P A B E SR P BE 16 2,
SAEIUETE, mIRRAE, KT, 72 BAH 4
Tl JSOREIT 5 1) 10 BRI I 588
BCfhRkr . AT B RBAEIL S, HAT R a TR R

Sy — AP B UE 2% 11 A A 4 4 P R 1 D) 2K
AHFFERRAE PR A AR 305 PP HH R METE (2003 4ERR) )
XA 7ot B2 2 A VR AN S S il (S k5,
TR IR 24 4

1 MR5ERE

1.1 # #®
LI.1 %4

FEAE LRV 10 R AR (LA R RTFR IR, 48
ywE. o0, EEE. oLuE. EEL. AEUE. MR KEEE
N T LW, hIL AR AEY TRA A, #E
20140621, 1| mL 10 A4 SRR AN 1.00 g KT
0.33 g. BEFENRFLEHRTH 0.10 g. BARH 007 g trdk
PR AR SR, Sk =0.8 g/mL o A (RFELL 60 kg 1)
HEFEFFIRLL 10 R 46350 6 mL/d B 0.1 mL/(kgBW).
ARHFFT R Z R R LL 10 R4 .

.12 & #%

ZUEIENRISF A EORE) TA97a, TA98, TA100 Al
TA102(3%F Molecular Toxicology AH)); & E TN HEFF
WG REFE, RN E 4 =10° 4~ /mL.

1.1.3  S3shh Rkt

ICR (institute of cancer research)/Nfl. 4 Ji#% SD
(sprague-dawley) K B, TG 45 7€ ik J5L 14 2 (specific pathogen
free, SPF), bt 4lid FIHE 16 S HARAT BRA rldlt, Az
YFAMIES: SCXK()2012-0001 5. K i RAA RS IE K-S 4%
B JEIRRR I A R F], SCXK (311)2014-0010,
SEI W) B B ER A VAT RS SYXK(75)2012-0037
S WERIREE: 20~24°C; AAXTLEE: 40%~70%,

1.1.4 ZZXA5MNE

1,8- — ¥% B it (1,8-dihydroxyanthraquinone, 1,8-DHAQ,
4l = 95.5%) . FRBE It (cyclophosphamide, CP, 4fi & =
97.0%)(3%[E Sigma-Aldrich A +]); 2-24£%(2-aminofluorene,
2-AF, 4iff =97.5%, i+t Fluka /A H)); &5aAa (fenaminosulf,
Dexon, #fiJF =95.0%, 3 [E Accustandard A 7)); B2 4H
(sodium azide, NaN;, ZffE =99.5%, & FHTH KT AR
5 FE]); Aroclor 1254 75544 K BRI 40 S SR A4 TR A ThRE R
L (S9, 185 6-1002, VLI5F RAMEEARAF);, =
17 B (dimethyl sulfoxide, DMSO, 4 =99.0%, [Ez44%
2B AN BRA FD); A IR S iR B s i (35
Siemens Medical Solutions 2 H]); &FAAIRH & S Fids
il (77 AR A A BR A F]); 10% (V2 V)PP R
MR LURTEIR (IR 2= Serosep A H)); AR PR (TS

BA-4041) . AL YL (175 BA-4099)(BkifE I R AW H A K
FRATD; 2R (B A& 2.5 mg dhERHE SR R Fl
0.025 mg FRERBTICA,, EZ5HET: H32022716, # M 24
A BRZ D

DS-671 B FRECMEME 1 g BIESRRIETHRAR);
PL203 HL RV [43 B 0.001 g, HpFF#-HER 2 [HBR5 5 (L
HOABRA ] MR R CGERE: 100~1000 pL, AKEHIE:
0.6~2.0 uL, 3£[E Thermo Fisher Scientific 23 #]); Flash & Go
4 BN RUR T R FEPES TUL A+]); ADVIA®2120 Ti
SZEIM AN (3EE Siemens Medical Solutions 2% 7));
AU640 4> [ g4 AL HT (A 4 Olympus #x(434t); AUTO
STAINER XL5010 H s Y« Hl (% E Leica Biosystems
Nussloch 2 ]); Pannoramic MIDI 1.18.2 HUF- W B -4
% () 4 #] 3DHISTECH /A #il).
1.2 R HE
121 PREMZ T HHRE

FRELIT IRV 15.00 g in2ligK 2 20 mL FCiil B3z .
PR 18.1~21.5 g ICR /N 20 L, M B4, 2865 16 h(ik
KARRE 1 RS 4 TZiRW), #E A= 20 mL/(kgBW),
HEEJE 4 h I, DR SR s R B . SET4K
FIBETIHIR], WEEH 14 do HEEAET R GE AL FER) 34 57 B
PEA TR ARG, 40 L5 U IBObE 157 T 20 U B2 A A
122 &A5 DT HE /75 5L 3) M ot AR B 3K 38 (Salmonella
typhimurium/mammalian microsomal enzyme test, Ames 7X5)

BRI 1 mL K@ aiFKERE 20 mL, 121°C
20 min KPEEVERZ AP . 25 P s 7 2 2 4 A
0.1 mL 3238y, BN 5 pL/m, Hkse R Wisyesiin g . EaX
IR, KA e o 2 A2 3 FH K B A K AR UGE 2 5
M RE, BOAm 1. 0.2, 0.04, 0.008 pL/ILHAY 4 D= IR
Yy, IR 5 ARSI, S5 1 AN RN A4 R T 4l
K. 1A PO BRAL(A K TR S 4 AN PRPEXT RREE, PR
PEXT R B AN . TS . 2-E S 1,8- TR R BRI
Tl FE o AR RN A 4 D3R 1. 1 45°CoKIA AR AR TR ARG T2 8%
FRFE H R U AT 2 T8 A A 8 34 DR VR R 32 1) 45 0.1 mL,
TEEHIIA 10% (V1) SO TREW 0.5 mL, AiiEtkiinA
SEAFL0.2 mol/L pH 7.4 MBERRELZE i, FEAMRS))A, R
AR Z SR 5 b, el VA fi T2 B 35 B3 5) o A 1
2 o ARG, 37°CH; 3% 48 h WERLE IR, A5
B3 APATRE . ARIRDEER 25 A TR 2 .
123 s RB B te feAAg iR e

AT IRHE 2.5, 5.0, 10.0 mL 44K ZE 20 mL
e ) 45 0 A 21 32 X (43 A 2 T RN B H HEE R AR
) 25, 50, 100 fi5)o AT IR BN 0.04 g finglivgk
%20 mL &, FE 25.1~30.0 g ICR /ML 50 H, 43k
BTN A 2.5, 5.0, 10.0 mL/(kg'BW) 3 M5
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Fz1 Ames REFHIAMYRETZ

Table 1 Positive reagents and doses in Ames test

+S9 -S9
fib BRI %o B T R/ (ug/ ML) FRPE % ) a3 v FlHE/(ng/lIL)
TA97a, TA98 2-AF DMSO Dexon DMSO 50
TA100 2-AF DMSO NaNj EZIRE D/ 1.5
TA102 1,8-DHAQ DMSO Dexon DMSO 50

T +S9 FRIR SN AR U A0 MO ARORE VAR5 D RE SR AL —S9 7 SR AA 28 H AN I K BT 4 BB AROR: A TR 5 Sl e e AL g

FIEH . 1 ANEFIRT L (@A) 1 A FEdEXT IRZH [CP
0.04 g/(kg'BW)], fEgH 10 H, M, HER, MUGEE AR
20 mL/(kg:BW), 2 2 B 5 6 h BUR B B & 1/ hF
MEPEBEGRA . BEBE . Giemsa Yefn, BiiirgLyesr
4 fifl(polychromatic erythrocyte, PCE) 1000 /4/5, i+%0%
% PCE %1, 4 Hahiigs 200 4~ PCE [R50
U ) %) TF Y4 21 41 Jifd (normochromatic erythrocyte, NCE)%{,
A 1 L (PCE/NCE),
1.2.4 B Fod K0

B X HR R o i 0 ) e 28 5 T o 9 L/ R
HMIRA%IRTS . RJR A 25.3~29.8 g {@EEAEM: ICR /MR 25
R, FAR RN A 2.5, 5.0, 10.0 mL/(kg'BW) 3 M
mnFEE A, 1 AN IR (AR 1 AR IRGL[CP
0.04 g/(kgBW)], H4 5 K, SHIYBBREBST 1
W, 5 d, HEEEESN 20 mL/(kgBW), TEIRAT
ZRYEH 35 d AbCIOHMIFH =2, FIRELBTEE I S2 900 BT
F, ¥E. WAL TR WEREE . 2% m)FLage .,
BER
125 XA 30d#EFHEHRE

80 . SD KRR EMREE I 3 d J5 Ak B4 A I 5 s
HLAFA 0.0, 2.5, 5.0 F1 10.0 mL/(kg:BW) 4 542240 (4351
AH 2 F NG H A ER 0, 25, 50, 100 %), &4
20 W, M, HERE, MIRAgELESE. A RIEC IR S0, 100
H1200 mL, N AZESEKZ 300 mL g i 45 500 21 57 ke
wih, B EECAERCT 4°CUKAE, B2 d 1R, 1 Rd
ZOMBHTRER, BEEAEN 15 mLi(kgBW), ELLH#

B 30 d, W Mgl LA AE el R e, KB RURRLR
KIFKHBEM-
(DM SRR

BRMER/ME | P RIESNEE 2 IR, WA
BLIRREM AR, BRAR 1 RIRBTEA 2 AREHR AL, 1T
B R BRI EAIIR, WA RIRETRETEEE 16 h(k
IKABR), Fridas A, fIRERCR I .

BRI %= R BRI K (o) BT BEA R (2)x100% (1)

(2) 0 965 2% B i A= A 0 7 T8 A B vk

Z25 SCHk[26-27], XTI AL (white blood cell, WBC),
2141 g (red blood cell, RBC), L £L# 1 (hemoglobin, HGB),
ML/ (platelet, PLT)34; A 44741 il (neutrophil, NE) .

EL 20 g (lymphocyte, LY) . 4l il (monocyte, MO) . FEHZ
R4 il (eosinophil, EO) , FEHs 144 21 Jift (basophil, BA)43-25;
N &R A K54 % W (alanine amino transferase, ALT), K[ 14
SR B HL 5 R4 il (aspartate amino transferase, AST), MM
(total protein, TP). [1%& [1 (albumin, ALB). Ifi ¥ (blood
glucose, GLU) . JR & A (urine nitrogen, BUN) . JJL B
(creatinine, CRE), it JlH [ % (total cholesterol, CHO). i
=Tk (triglyceride, TG)f8Fr#E471 & .

€3 B ivacs

) 0 22 W50 SUHE Ab B I HEAT AR A A A, 9 IO
B oM, SRS PR E IR AL, WAK(2). HH
BB EH L TR ML S, DRSNS, &
10% AR /R ThARIE E, AW, S pm P, JRARE-H
¢1.(hematoxylin-eosin) 4 (0 J5 17 ZH SUR I F A0 2x .

A L /o= 4 B (g)/ 25 IR AR BT (2)100%  (2)

1.2.6 Ao iE 3k Ee

PRTE 18.2~22.0 g flHEHEE ICR /MR 60 H, HefA i it bi
BUATAL S 4, A4 12 2, 43515 0.5.1.0 A13.0 mL/(kg BW)(4>
AR TN B H A ERA R R 5. 10, 30 £%5)3 MR 51
A, IR AR FRAL AT 1 RIS IR, 4351
BUCOTARWE 2.5, 5.0 i1 15.0 mL fin4iF K % 100 mL 7850k
SEENZRY), 2R B 4T, BRI F R A
LTAOKEESE, 1 W/d, BRI 20 mL/(kg'BW),
BELHER 12 dJE, A4UNREEE 16 h(POKARR), FEbH)
2RI HRALME 5 45 T 5 mg/(kg' BW)E Jr HhF iR,
WA B2 T ook HE S o 30 min J&, FREERIEAH S
FIE B 45T AR A O IR 0 BB [ 10% (m:V)iE Pk
¥ 10% (m:V)BTHEAARTIE], 7000 B 2H FOASE RO X B2 25 7
SRS . 25 min J5 L EMEIESIY), FTTFIEIE 3851 R,
B by AT FimEREROBE, 8 FEE L, &
B/ NG ELZ, MRS ER NG B, N
I BT R s B, TR A A, WA
K3)-
B Yo= 2 HEVEH JE (cm)/ Mz B JE (cm)x 100% (3)
12.7 o RHZRE

o g 7 A A ST AL P 45 T R M SRR R I R =
10 mg/(kg:BW)YFbN, #EfFIEEIT. 7. shiad s
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K5 R A [ /N N 2 sl . 457 S iE A,
HAH/NR AT, B POKSEE, gL H/M R
T UCHEBAE S (] (B E]) 5 h R RO A

DL gh Wi 56 A0 5%y 28 249 300 3 V548 5 91 B 4 o
HRUL SEIG S W) AR RIS PRZE B SR P 7
1.3 ¥ESHIT

FT A B L Excel 2010 F1 SPSS 25.0 B4 7451
REFRAHENT . ORH I Babm i 2% (x 2s)ders, L%
k2 ) 22 5 00 5 SR B R 28 T 22 79 BT vk (one-way  analysis
of variance, one-way ANOVA), A& IESDME T 24
FHIPEORN SR A Kruskal-Wallis BEFIRGES:; AR, 4
I PRLA SR GEORE 1R R 5 K 3l Kruskal-Wallis Bk
Do AT 1) 25 S LU AS . SIS R | RS TR R 2 =2 [ 1)
ZSFBEMED RIS TR R IRP<0.05, P<0.017,

2 GERE5HH

2.1 MREBMEZO0SFMRE

LZOWERE, NAWHEPERI, 7. 14 d WHERE
EHOINTCH R E, WM ICIET:, WEHALE A KAk
R A UL B 5 R o AR RO B B KT 32 ) i (maximum
tolerable dose, MTD)>15.00 g/(kg-BW), R4 2 514 2%
bR, 2 0IRBO/N R S 2 O R R G R K

2.2 Ames iR

BN S9 515, 2 IEE MR, EFIXTHELL 4 HRkk
B [RI AR B VR B S AR B 2 1m0 AR S AH 2, T B e 2
4 20 AR Y Il AR TR P RO AR T BRI 2 A5 LA, REHZ
MR R, vEE, 7ERG RIS 5 WL/ MEYARIET, Fadh
BRI EHARMENIR AR TA97a, TA98, TA100 1 TA102 f[H]
AR TR TR B AR AR D R R 2 5, sl e
R, HAERTEE, RUZ D IRGCH S48 m e, I 2.
INR B RE A BRI 38
FE L& FI & 4/ B PCE/NCE B A 7 T % B8 2H 19
20%, 7R PCE ML A B Az 40, %o i W88 JC A &2
RO o S5V A R B, B X TR 2 e 24 i e ok 25 34
B (P<0.01), Ti7E 10.0 mL/(kg-BW)HY &% & il 5 F,
FE i 5 00 4 R I s 3 AR AR (P>0.05), 1 JG 5 - b 5%
F, T O IR HE | HE/NE PCE YRS /E L, 45
IR 3.
24 PMEHBEFEREAR

SRR AR B, BRI X B/ BRURS F TR R 1 2
FIGIN(P<0.01), WMI7E 10.0 mL/(kg BW) 5 e il 00| B
B A5 70 ARG 1 TR 60 25 M 22 5. (P>0.05), i TE 7
WV R, FIAIZ ORI /N BURS 7 40 I G5 A8 161,
AL 4,

2.3

%2 OBRE Ames iIELE TR ( X £, n=3)

Table 2 Ames test results of oral liquid (; s, N=3)

a5 TA97a TA98 TA100 TA102
+S, —So +S, —So +S, —So +S, -Sy
55 1 IR
A & a4z 124+9 1066 3843 3546 156+16 12249 283+11 25049
BT IR 12611 11348 3845 3344 146+10 115£12 273432 249+14
0.008 pL/IM. 129+6 123+8 412 38+1 153+6 131£10 262+13 255+10
0.04 pL/IM. 15612 123+11 39+1 365 159+18 133+6 291+6 258+12
0.2 pL/Im. 154+13 12045 41£2 37+2 174+22 14321 268+26 245+5
1 L/ 158+11 12111 42+3 3545 165+6 13348 266+7 241+6
5 /I 16310 125+17 38+3 39+2 17247 1366 277+14 254+13
M XoT B 94790 888+113 1058+225 937+80 1009+21 931+70 954+68 95171
52 it
A & a2 11747 96+9 3944 3343 1514 13248 27319 253+10
T 12349 114412 38+4 2943 1458 13129 283+12 251+10
0.008 pL/I. 145+11 11348 38+4 3745 1516 13847 269424 244+8
0.04 pL/IM. 143+16 1149 37+3 34+2 144+10 13348 265+8 242410
0.2 pL/II. 1338 11945 38+5 37+4 15549 145+15 277+8 240+5
1 pL/Im 152415 118+3 34+3 3343 12549 13743 27811 247+4
5 L/ 139413 12144 4243 34+2 148+15 128+11 279+14 256+7
FH %) R 106174 1027180 1094+£140  1019+80 1117111 985+107 1085+104 933+68
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£3 ORAES DR BBERMZRELER(X £5)
Table 3 Mice bone marrow micronucleus test results of oral liquid (; +3)
PR 151 PCE ¥4~ % PCE $uA U AN B /%o PCE/NCE
0.0 mL/(kg:BW) 1000x5 7 1.40+1.14 1.04+0.14
2.5 mL/(kg'BW) 1000x5 9 1.80+1.30 1.04+0.15
B 5.0 mL/(kg:BW) 1000x5 11 2.20+0.84 1.15+0.21
10.0 mL/(kg:'BW) 1000%5 9 1.80+1.10 1.09+0.18
CP 0.04 g/(kg'BW) 1000x5 78 15.60+5.41** 1.08+0.12
0.0 mL/(kg:BW) 1000x5 8 1.60+0.55 1.08+0.09
2.5 mL/(kg:'BW) 1000x5 7 1.40+1.14 1.01+0.15
i 5.0 mL/(kg'BW) 1000x5 9 1.80+0.84 1.10£0.21
10.0 mL/(kg'BW) 1000x5 9 1.80+0.84 1.1340.16
CP 0.04 g/(kg'BW) 10005 87 17.40+5.77** 1.02+0.13
F4 ORESDRBETHERRIEER(X £5)
Table 4 Mice sperm malformation test results of oral liquid (X %5)
KA T4k W JEAE ¥R 1 WA T
ikl o Wi T /%
I KH FE Mk EER Wk R RHie SEUD
0.0 mL/(kg:-BW) 1000x5 27 3 1 47 0 0 1 79 1.58+0.26
2.5 mL/(kg'BW) 10005 31 2 1 58 1 0 1 94 1.88+0.34
5.0 mL/(kg-BW) 1000x5 25 1 2 40 0 0 2 70 1.40+0.38
10.0 mL/(kg:BW) 1000x5 28 2 1 50 0 1 1 83 1.66+0.43
CP 0.04 g/(kg'BW) 1000x5 162 2 5 143 2 2 6 322 6.44+0.79%*

25 KR 30dEBSSMIRE
251 —fEER

WM S AR BT A7 ES) . POk, FRIESMI
RRAFEEL AW B S5 .
252 WHEE. BRERRLUARAFHRL

SRS R, SR M MR A
KERBMERTRE ., FEEMEYAAES TR EEES
(P>0.05), WLIE 1 F13k 5,
2.5.3  fn ik Feon A ARAR I 45 R

SR RAMA L, MEMERR 10.0 mL/(kg BW)FI&
2 HGB {8 & # T (P<0.05), Mtk K 2.5 mL/(kg:BW)F
B2 MO {Ek BE T E (P<0.01), 5.0 mL/(kg:BW)F&4H
ALT {EA% 5 3 FRAR(P<0.01), {HHU{H 4 7EAS SL86 58 i s 1F
WAEE N, HIHE-RIV KR, SRR AR,
I A AL S8 AR 22 57 1 0 25 1 (P>0.05),  HLRMAEIAG: Fi 2l
SURGHL ARG A AR MR B 5 2 5 R i i Ak, RIS 24
RIRPFEAR B TCILASE, BHIAIA R FaR e bR i A8tk HAg
YR, WAREEE B FESN, BAILE 6.

254 KAKBMAEMBREFHELER

KB, B, B, T2EB. B RS
K386 WA B 8 . SRS IR b, R FIEA K
FRL 72 T A o 2 0 S 0 U 4 0 B R R AR Bb oA D B A 2%
(P>0.05).

B T B
360 .m0 mL/(g'BW) —=— 0.0 mL/(kg:BW)
++2.5mL/(kg'BW) —+— 2.5 mL/(kg'-BW)
300 f A 5.0 mL/(kg:BW) —*— 5.0 mL/(kg:BW)
~-@--10.0 mL/(kg:BW)—*— 10.0 mL/(kg:BW)
L0240 +
] -
=® e prerr??TI
£ 180 |
120 +
60 ' : ' ' '
0 7 14 21 30
i [ /d

BT KRB 30 d i BRI i R BT B Ak (n=10)
Fig.1 Body weight changes of rats in 30-day gastric perfusion
toxicity test (n=10)
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Table 5 Feed intakes and utilization rates of rats in 30-day gastric perfusion toxicity test (§ +s, n=10)
FiH M L/ [mL/(kg: BW)] e F/[mL/(kg:BW)]
0.0 25 5.0 10.0 0.0 25 5.0 10.0
HEE
1~7 d/g 9249 91+10 92+7 96+8 10245 10245 10145 10545
8~14 d/g 106£10 101+8 101£9 102+8 131£7 130+6 129+9 134+7
15~21 d/g 111+7 10811 108+9 107+11 14948 14746 149+7 148+6
22 30 d/g 136£12 126+14 13014 131£10 18549 181+7 18010 184+6
Mk a/g 444+14 426+23 431+19 436421 567+14 560+13 558+13 57113
YR
1~7 d/% 48.5+8.8 45.7+10.1  49.4+7.6 48.9+9.0 56.1+4.3 58.9+4.7 55.6+3.6 59.9+4.8
8~14 d/% 29.6+4.7 28.8+5.8 27.244.2 30.145.7 42.146.8 40.7+5.7 40.5+7.5 41.0+8.2
15~21 d/% 23.9+3.7 24.9+5.5 25.0+5.4 21.845.2 40.145.4 39.3+4.8 38.4+8.3 37.9+4.1
22~30 d/% 18.146.2 15.1+4.4 16.9+4.3 19.3+5.8 30.246.7 27.244.0 25.746.1 29.7+4.9
SEYRHEY% 28.5+3.4 27.2+4.5 28.243.2 28.9+3.1 40.2+5.3 39.3£3.4 37.945.5 39.9+4.1
F6 30 dES SR AR MRS FMAE LI {E( x s, n=10)
Table 6 Hematological and biochemical values of rats in 30-day gastric perfusion toxicity test (; +s, n=10)
5K i B/ [mL/(kg- BW)] T B/ [mL/(kg- BW)]
0.0 2.5 5.0 10.0 0.0 2.5 5.0 10.0
1l 6% 2
WBC/(10°/L) 6.1+1.1 5.7+1.1 7.1+1.9 6.6+1.4 7.4+1.9 7.3+1.4 7.8+1.4 7.7+1.4
RBC/(10"*/L) 6.8+0.4 7.140.3 6.9+0.4 7.240.2 7.1+0.4 6.9+0.4 7.2+0.4 6.9+0.3
HGB/(g/L) 12846 133+7 12946 134+3" 13246 129+7 1336 128+7
PLT/(10°/L) 1214+151 1088+113 1124+130 1064+108 996+165 1105+88 1087£134 102379
NE/% 14.7+45.2 14.346.7 13.3+4.7 14.845.6 17.6+3.7 18.243.3 15.742.2 16.4+4.3
LY/% 81.6+5.1 81.3+7.0 81.8+5.0 81.5+6.0 79.1£3.9 77.243.8 80.7+2.4 80.1+4.4
MO/% 1.7+0.7 2.2+40.8 2.340.9 1.4+0.4 1.8+0.4 2.9+0.7" 1.8+0.7 2.1+0.4
EO/% 1.3+0.4 1.5+0.4 1.5+0.8 1.5+0.8 0.9+0.3 1.0+0.5 1.0+0.5 0.7+0.3
BA/% 0.13£0.07  0.14£0.10  0.21£0.09  0.14+0.05 0.16£0.07 0.16£0.07  0.22+0.09  0.18+0.06
1A= £k
ALT/(U/L) 31+4 3349 3448 3245 45+8 43+7 34+5™ 41%7
AST/(U/L) 12320 135+15 146+24 132421 143423 135425 134421 121411
GLU/(mmol/L) 5.54+0.4 5.5+0.3 5.5+0.5 5.6+0.5 5.3+0.6 5.240.4 5.1+0.4 5.4+0.5
TG/(mmol/L) 0.56+0.21  0.51£0.08  0.61x0.14  0.55+0.06 0.70+0.12 1.03+0.45  0.82+0.28  1.01+0.42
CHO/(mmol/L) 2.13+0.53 2324022 2.06£0.42  2.41+0.37 1.79+0.34 1.91£027  1.89+0.20  1.81+0.36
TP/(g/L) 67+6 68+4 66+4 67+3 5942 5843 58+3 58+2
ALB/(g/L) 3343 3442 3442 3442 29+1 29+1 29+1 29+1
BUN/(mmol/L) 4.9+12 4.740.5 5.4+0.8 5.7+0.8 4.1+0.9 4.2+0.7 4.2+0.5 4.3+0.8
CRE/(umol/L) 28+4 2943 30+4 30+5 23+3 23+2 24+3 2242
T "P<0.05, "P<0.01 FR SIEFIN A, BA BEEER
E /\
E', s /N2 SR AHEE IR P N BRI ET . S5 A4 A
%é‘ I‘?EJF '%‘%ﬂﬂ?(%f#iﬂﬁﬁkﬂ’ﬂ H ﬁ'ria‘?ﬁf}?%, 516752 e . .
Fri o B 2R (P>0.05), FHIZ ORI BRUA BT
P51z O IR B R SR M U PR AR . RN AR & P R P X
N e KICEH R, ST R AR L, AT REA /N B R )
W AL (P<0.01) . 5 h PIHESEREIC Y 2500 B TR A i 25k
2.6 NER/NBEEIAL (P<0.01), FKWIHEBIRI. SRR, FESH LN

5 R0 BEAIA L, AR A/ IN BRI SR T
e B 2EFEAIR(P<0.01), FIHEET), SRR LA EL, £
A A/ R T R4 S, 1.0, 3.0 mL/(kg'BW)F
A BEMEZERP<0.01), ZEREMHME, HAARE 7,

S (R YERT, 2254894 B PE(P<0.05 B P<0.01), 455H
EBAME; FEASFIRA/NR 5 h HEER B B E A R
(P>0.05), Z5FEBAME; 3.0 mL/(kgBW)FIHZH/ N 5 h PIHEE
i EINP<0.05), L5, SRNFE T, £S,
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Table 7 Effects of oral liquid on small intestine movement in mice (? +s, n=12)
T H TR XF BE 4 0.0 mL/(kg-BW) 0.5 mL/(kg-BW) 1.0 mL/(kg-BW) 3.0 mL/(kg-BW)
0dikFif/g 20.4+1.0 20.7+0.9 20.7+0.8 20.4+0.9 20.3+0.8
12 d hJFi/g 292423 29.241.5 28.8+1.8 28.8+1.9 28.542.3
SR E fem 16.9+2.1 32.743.1 19.442.9 20.9£2.9 23.243.1
N B fem 49.542.6 50.5+3.9 52.3+4.8 50.4+4.0 49.8+1.9
ST % 34.3+3.9” 64.8+5.7% 36.943.7 41.7£5.7% 46.7+6.0*
T 7 P<0.01 2R S FIN IR A L, HA WX F; *P<0.05, #P<0.01 R SRR AL, HA BEER, TH.

® 8 CRRMGN R EERTEF 5 h #ERE HESEHOH(X 5, n=12)

Table 8 Effects of oral liquid on the time of first black stool and the number and weight of stool within 5 hours (; +s, n=12)

i H BRI %ot B A1 0.0 mL/(kg-BW) 0.5 mL/(kg-BW) 1.0 mL/(kg-BW) 3.0 mL/(kg-BW)
0d &R /g 20.6+0.7 20.7+0.9 20.9+0.8 21.1£0.9 20.8+0.9
12 d &) /g 28.8+1.6 29.0+1.1 28.0+1.4 29.2+1.7 29.3+1.6
T E I [E] /min 182.2423.1" 77.7£23.0" 143.2+29.8" 153.6+27.1% 135.7+20.7%
5 h P HEfDRE R 21.7+6.4" 34.1+10.3% 22.246.1 22.946.5 28.2+6.4
5h N /mg 405£129™ 639+166" 421+147 459+116 563+149"

3 WHit5ER

HRHEZ D IR A 7 45 G AT (L) 60 kg 1), 1E4
SRR R E I 10.0. 3.0 mL/(kg: BW)(43 51
A F RN AR H AR ARLY 100, 30 fif)Hh, fIRERENE.
KT RREERIR AL L BARHAREAR S 600,
198, 60, 42 g/((\-d)Fl 180, 59.4, 18, 12.6 g/(N\-d), BI%
Sk 5 o sk R e T A R S R A = R RLE
R FBRE 30 g/(N-d)K 2.0, 0.6 15, LA UL, ABFSE 44
PRI A i i 77 i 207 o5 B T X 25 i e e AL PR
i, MR R R IR T N s R AR 27T
BRI o AR Sh IR 7, ARFRBER T o 10% (m:),
BT GB/T 23528—2009 {fIREREME ) 1 6.7% (m: V) Byt
B FFR A F1 GB 14880—2012 ( &b e 4 E GARUE 200 E
FEsm AL FHFRE ) T 6.45% (m: V) oAb i, (Hili T
RIS 8 3 1 S UL, LT R AR v A& 3T e
B T %o LA Hp A o (R ) B A P R S, L%
[E] £ & 25 5 W B 45 P )R (Food and Drug Administration,
FDA)T 2018 4 %70 B IR R R — A % 1Y
JBt 18 % (generally recognized as safe substances notice,
GRN)” No.000797, B T IR SM 7 3 10 2 5 o 09 15
RRCE R, (SO HEAE S L C ks v i) (5 FH Bt 1A 7 T B
GE, B 6 A 2L N <4 mg/mL, i 6 A2
JLE IR <5 mg/mLP%, PR I3 77 i v A 3R SR A < BR
W RAF G ER .

X% T ARBT R (1 2k 22 11 B 06 DL R S5 A% A )
R A T R0 L T L 2 A 20 i A 2 i ) 38 g AR
. Wt 30 d EEA R VE R A R
SVERFSE, PR &G 2 MM EE RN X WU 2B

XTH AT AR TR . ARRAHE . RN . RS A
A BRE F) 3 fRE  e AE ) T B 2 0 e PR E oY 4 R R — 3K
B o /0N BRI 5 I B 6 45 SO I A5, B 2 S 3 3 i e I 1 34
TJo 41 18] 22 5 (P>0.05); b #5774t 41 1 058 A (8] 3% 32 i
(P<0.05 8% P<0.01), FL 1.0 #1 3.0 mL/(kg:BW)#| & 2H 87T
e R IR B (P<0.01), 3.0 mL/A(kg: BW)FIHE4H 5 h U2t
HEINP<0.05), FBHZ MR/ INAE K TEAS R ELE BT
R, X SAMBIE S TR A R —5. 3.0 mL/(kg:BW)
B 5 h PHEERIECR W2 AR 1 (P>0.05) i 25 5 25 i
FEHEIN(P<0.05), $EI/RFE TS &K IG 0, Wiz
P V8 T 3 3 14 o 28 46 45 K = T R . VR R AL
AR R B MBI Na™-K-ATP Fig 1, Wb
X} H,O K& Na WEEWNL, (M oK a3, R]E sl
Wl A P R 28745, (L ik K s sh AN HEED?) . gedh, T
BE SRR INE . KM EmiE s W kB E AR, &
R S8 21 7K M AT ML P ( aR 288 6 5 K R  JinAg 56400

AR s &3 il RSP SR S e
B R R e e et R R 2 M e, ik
IS WFSE R Hofr 2 4 o m (o SR T e T 3 1 T
TRABEE S EEARER . (HE, RT3l ss Lo EE A
FEAHEN, WIbE SZE IR AR5 U —2 5%
U 28 4 v A A 2l
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