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Toxicological tests on safety assessment of Scutellaria baicalensis stem-leaf
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Abstract: Objective To systematically evaluate the safety and toxicology of Scutellaria baicalensis stem-leaf aqueous extract
(SBSLAE), in order to provide safety evidence for the comprehensive utilization. Methods SBSL were soaked in water at 90 °C for
30 min for two times. The filtrate was evaporated and concentrated to the required concentration as the test substance. Acute toxicity
experiment: set up a control group and a drug administration group, observe and record the situation of toxicity, death and weight
within 14 days after drug administration. Long-term toxicity experiment: set three dosage groups (0.417, 4.167, 8.333 g/kg) of
SBSLAE and solvent control group. Rats in three dosage groups are given SBSLAE for 13 weeks. The test indicators include the
status of animal weight, food intake, hematology index, blood biochemistry, organ weight and coefficient, and histopathological
examination. Genotoxicity tests: Ames test, skeletal cell micronucleus test and mouse sperm deformity test were conducted.
Teratogenicity test: set up a drug administration group, a negative control group and a positive control group. Male and female rats
are placed at the ratio of 1:1 to conceive, and then administer the drug for 10 days. The rats are killed on the 20th day, and record the
weight of the uterus. The number of absorbed fetuses, early fetuses, late fetuses and live fetuses are recorded. Recording the sex,
weight, and body length of the fetus respectively and inspection of whether the appearance of the fetus is abnormal and perform a
bone examination. Results The MTD values of acute oral toxicity test in mice were 15.0 g/kg. The results of the three genotoxicity
tests were all negative, and test substance has no mutagenic effect. In the ninety-day feeding test, the high-dose group of the test

substance did not cause any changes in animal toxic damage. Teratogenic test showed no maternal toxicity and no teratogenic effect.
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SBSLAE may promote the growth and development of embryos. Conclusion SBSLAE had no obvious toxicity to the tested animals.
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Table 1 Number of reverted colony of each group in Ames test (x*s,n=3)
i) FE/(uge TA97 [l 45 1 V5 %1 TA98 Ml A VA4 TA100 AR 745 TA102 [81 45 B V45 54
m=" -S +5° -s +5° -S +S° -5 +S°

75 N RE — 12710 15748 34+4 34+ 123+4 131+4 275+4 27946

TR R — 133£9  153+8 2043 3343 128+8  130+6 2776 301£6

2R 5000 164+5 1663 3845 376 140+6 158+6 290+9 29446

1 000 144+10  173+8 2041 3443 13748 148+7 255+8 29548

200 149+9 15810 3243 41£2 129+8 134410 2599  285+10
40 1436 144+5 3344 40£2 13548 141+4 2769  288+3
8 148+10  50+8 3241 47+1 12449 13445 25943  292+7
2,4,7-=fif 5£-9-7 i 0.2 1 951260 1 528+180
2-AF 50 20614251 1 8454259 1 848+115
BRW 2.0 2 065+227
MMS 3.0 (uL) 2 0404259
1,8- ¥ e R 50 1012+161
K2 BEARMZKKBER(xs,n=5)
Table 2 Micronucleus test results of bone marrow cells (x *s,n=5)

P53 277 FIR/(gkg D 75 PCE 31 %L %1% PCE/NCE
HE X — 5000 4 0.08 1.42+0.02
ZARA) 2.5 5000 5 0.10 1.65+0.29
5.0 5000 4 0.08 1.49+0.34
10.0 5000 5 0.10 1.34+0.09
PRI Tk i 0.04 5000 57 1.14" 1.59+0.29
HE X — 5000 7 0.14 1.54+0.34
ZARA) 2.5 5000 5 0.10 1.55+0.38
5.0 5000 5 0.10 1.43+0.21
10.0 5000 6 0.12 1.36+0.19
AT I fre 0.04 5000 68 1.36" 1.44+0.23

SxtiRAL i P<<0.01

P <0.01 vs control group
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Table 3 Effect of SBSLAE on sperm of mice
R/ R T 4
i — — — - — — WA TV /%
(gkg D Ak R fit sk ToiH 3k XE 5 B
Papit — 32 9 81 21 2 3 0 148  29.60+3.85
ZiRY 2.5 53 28 36 44 1 0 3 165 33.00+3.94
5.0 55 12 47 21 0 0 2 137 27.40+5.94
10.0 32 11 82 26 0 0 3 154 30.80+11.39
BN 0.04 209 12 81 97 2 0 9 410  82.00+£22.00"

53R -7 P<<0.01

“P <0.01 vs control group
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Table 4 Effects of SBSLAE on some biochemical indexes in rats(;is,n=10)

. B ~ ALT/ IR/ JLE/ HEL[E i/ = EHE
praal] IH By B8 . 1 . 1
WA LA AR (gkg D ASTIULD L™ (mmol-L ") (umol- L™  (mmol-L ™" (mmol-L ")
M R — 127.50420.27 56.88+6.93 4.62+1.82 173.57+16.64 1.3840.41 0.50+0.10
ZiRY) 0.417 116.09+18.65 44.20+7.88 4.75+0.86 168.51+£25.83  1.62+0.54 0.38+0.11
4.167 108.44421.38  49.02+20.45 5.62+1.67 163.05+20.96 1.81+0.40 0.38+0.09
8.333 116.72+16.00  46.43+5.14 5.86+1.04 152.13+17.73  1.86+0.60 0.30+0.14"
e KR — 107.66+15.09 52.59+8.19 5.7442.78 160.40+10.69 1.77+1.06 1.01+0.29
2\ 0.417 98.75+10.12  44.55+9.83 5.32+1.96 188.59423.58  2.00+0.74 1.27+0.84
4.167 120.31424.85 50.89+14.68 5.57+1.73 1774344521 2.16+0.68 0.95+0.46
8.333 96.72+18.71 42.95+20.47 5.91+2.06 135.66+12.19 2.20+0.58 0.86+0.34
XA -7 P<<0.01
“*P <0.01 vs control group
R5 HEEZEMAERIAREBS ELIBREZIE(xLs,n=10)
Table 5 Effects of SBSLAE on some biochemical indexes in rats(;is,n=10)
551 2H 51 HlE/(gkg D 14/ Cmmol-L ™) BEA/(gL ™D HEA/(gL ™)
i X HE — 5.98+0.73 63.38+2.94 30.8943.63
AR 0.417 5.79+0.71 64.65+3.25 32.26+3.33
4.167 4.78+0.50" 63.32+3.09 33.33+1.89
8.333 427+0.26" 61.54+3.78 30.87+3.14
i Xt 1 — 5.28+0.88 61.79+4.78 26.99+3.94
ZiRY 0.417 5.47+0.91 62.30+4.27 28.81+3.38
4.167 5.98+1.13 65.96+4.92 29.45+2.98
8.333 5.5440.74 63.29+4.64 30.33+1.93

SxtiRAL i P<<0.01

P <0.01 vs control group
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TifS T TG 2H 565 1241620 R A J5 o R0 A 4 39 384 3 2 1
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342 ZRYA A RATERE IR mW SR EH

RS e AL L e B R M SR 4R R R A
P TR T O A oo G AL 2 B0 83 1 43 i SO R AR T
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H B AR T 0] IR, U AR A AR SOG4 B B i T
S, A B EEZE R (P<0.0D), R Z i W% ik
NETE TE WA RS2 . 45 R MK 8.

344 Wi RAEKKERRR 20+ .

A-DJIE s B-FFT: C-RRE : D-'5 s E-Jild : F-OR SLCHEMED L 28 R G
A-heart; B-liver; C-spleen; D-kidney; E-intestine; F-ovary (female) , testes (male)
E1 HLREFETH(200x)

Fig. 1 Changes of histopathology (200x)

®6 BEEEMKRENZREFENHM(xLs,n=12)
Table 6 Effect of SBSLAE on body weight of pregnant rats(x = s,n=12)

s s/ AT /g LR UR A3 Jod =/

(gkg D EAPS HITR HI2K 16K H20K g
X HEE 0 264.77£10.55 294.26+11.32  320.98+11.51  348.37+£20.15  407.83+36.57 143.06+29.84
2 0417  266.10+8.92  298.28+11.28  325.46+16.88  359.23+20.49  425.53+37.32 159.43+34.06
4167  267.31£1022 300.76£13.77  319.64+13.26  340.16:19.71  400.26+42.76 132.95+40.57
b R ABSERAG 8.333  265.15£7.56  300.33+£15.24  321.00£19.16  343.99+23.67  406.03+30.85 140.88+28.86
1.000  265.71+10.64 297.35+8.72  282.67+16.13" 302.67+40.57" 337.23+51.95" 71.53+45.97"

53R -7 P<0.01

“P <0.01 vs control group
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£7 BEEMKERNZRAEBELE SN (xEs,n=12)
Table 7 Effect of SBSLAE on reproductive ability of pregnant rats(x £ s,n=12)
2 I/ (gkg D B3 /g YL /g iR 45 /g BIREL 55T 4

papiist — 81.17+31.78 0.20:£0.03 8.74+3.20 13.83+5.20 13.33+5.23
ZRW) 0.417 82.49+£29.52  0.19+0.02 8.65+2.40 13.50+4.74 13.25+4.52
4.167 80.94+32.51 0.19:0.02 8.44+3.47 13.31£5.30 13.15+5.19
8.333 80.09+32.94  0.19+0.02 8.35+3.30 13.00+5.58 12.58+5.47

Yi kR A TSR I 1.000 55.66+45.86  0.18+0.02 6.2245.22 13.83+4.11 6.75+6.23"

XA LR P<<0.01
P <0.01 vs control group
£8 EBEEMKERXZ R HENE(xEs)
Table 8 Effect of SBSLAE on embryo formation in pregnant rats(x £s)
oo .
A s/ (kgD HIRE  EIEE i ;Ei';jg T WHER % BRI/ % @ijﬂ

X — 166 160 6 0 0 96.39 0 3.61
2R 0.417 162 159 3 0 0 98.15 0 1.85
4.167 173 171 2 0 0 98.84 0 1.16
8.333 156 151 5 0 0 96.79 0 3.21

Yek & ATSTR I 1.000 166 81 70 8 7 48.80" 9.03" 42.17"

SxtiR4lti - P<<0.01

“P <0.01 vs control group

a7 B AR R AR T R o R T R 3 B A
= (P<0.01), =77 & 2R BRI B K 50 A L i
FZMERE(P<0.0D), 1M 4E4E 2 A TSR ER 2 1A B0 44
g KR K ERACT A A (P<0.0D . &
B Z AR E BRAE K KB B Rz, Hrlgef e
BERERGTE R E R o 45 R IR 9.

345 SRR EE RAML RSz %50 R AR R
(A0 S 2 5 o R A L e T B S M 2 S, T 4
AR A TR 6 4R B 006 f2 L IR BR 5 1 L K
TH LR D IREW Y, 50 4 LA 3 v 2=
F(P<0.01), R WE10.

3.4.6 ZIAWRIE R AR 2 &5 & A R

) P R T 3 55 0k HELZH B 2 T SR 3 M 2 e, T 4
A A TSR IR 4L AR SO B B2 IR BR S LK
B BAUKERIE, 5XHRA KRG RE T ER(P<
0.01). ZRWEIL.
347 WA RE R %A 4 R
P00 H5 B R T 3 5 ot R AL L e ) T B S5 M 2 S, T 4
AR 2 AT TR TG 4E G BT B B ISR B AN A
R R R R T SRR T, 5 0 B2 LR
HREWHERP<0.0D). ERIFEI2,
4 it

AR (GB15193-2014) (£ i 2 4 1t &5 73
VPR )R KRBT T RGN %4

£9 BEEMKERMBREKEEHEME(xEs)
Table 9 Effect of SBSLAE on growth and development of fetal rats(;is)
2H 5 &/ (gkg ") IR E PRIR /g HK/em FEt/cm

o HE — 160 3.98+0.46 3.76+0.22 1.51+0.09
Z AR 0.417 159 4.08+0.40 3.78+0.20 1.49+0.14

4.167 171 4.14+0.417 3.81+0.18 1.50+0.11

8.333 151 4.2240.47" 3.83+0.20" 1.500.09
(iey WNHIA 1.000 81 3.47+0.61" 3.64+0.24" 1.36+0.25"

XA 7 P<0.01

“P <0.01 vs control group
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£10 ZiRYXIBERIPMEIAE (£ £5)
Table 10 Effect of SBSLAE on appearance of fetal rats(x *s)
2 FE/(gkg D ZE/ R R EL AP S A A5 H %%
payi — 12 160 0 0.00
2 0.417 12 159 1 0.63
4.167 13 171 1 0.58
8.333 12 151 0 0.00
Hi k3 A TG R IG 1.000 12 81 64 42.38"
XA LEE 7 P<<0.01
P <0.01 vs control group
11 ZRYIIER A AR (2 £5)
Table 11 Effect of SBSLAE on viscera of fetal rats(;is)
ZH 1 g/ (gkg D /A Z R fif B/ R PN R T/ R P I R T 26/ %
X HE — 12 80 2 2.50
Z W 0.417 12 79 3 3.80
4.167 13 83 4 4.82
8.333 12 73 2 2.74
e N 1.000 12 41 39 95.12"
xR " P<0.01
“*P <0.01 vs control group
£12 ZTHWIBER BB (xLs)
Table 12 Effect of SBSLAE on skeleton of fetal rats (x *s)
i) &/ (gkg™) /R 2R iR /A B IR T/ A B HE IR TE 2%
X RE - 12 80 5 6.25
2l 0.417 12 80 6 7.50
4.167 13 88 9 10.23
8.333 12 78 12 15.38
Y ARSI S 1.000 12 40 40 100.00"

XA 7 P<0.01

“*P <0.01 vs control group

PEVPAT GG, 45 R R W], B 2 O LB
MRABEH. 2EEHREERY, DRSNS
MTD 4 15.0 g/kg; 90 d MEFE I A W30 H 55 14 4
P eAR , KR = N 8.333 g/kg (FH 24 T A AR HE#
HAEA R 100 15, $&7n & 35 22k 2 4 6 # .
ARG N — 20 T i 3 2 2K () R AR
B JFERT IR T Sk .
WEMWNEHBAM, HER 2. &
BRNZFEEAEY), 2R — R R E3~4 4,
FESE AR R R AN, I ZiM di g ik 2 42,
SO AR RPN B 5 (AR I . 3R 25 By B AT
KRS, OA CERBE TR W], 3% 22 AR 47 11

FER R AE , Hon] & 3047 R U, 22 1255 )

FH e 3y FL SRR R 2, &R RN, 39 N 25 b

FIN IS S, A B TR m RGN -

S ik
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