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A study on subchronic toxicity of Flos Puerariae
CHEN Guan-min, HUANG Zong-xiu, LIN Jian, HUANG Jia-ning,
GUAN Ze-ting, ZHENG Li-hong, LU Ye-feng
(Fujian Center For Disease Control and Prevention, Fujian Fuzhou 350001, China)

Abstract: Objective The aim of this study was to investigate subchronic toxicity of Flos Puerariae. Methods
According to procedures and methods for toxicological assessment of food (2003 edition) , eighty SD mice were randomly
divide into four groups (10 male and 10 female in each group). 0, 6.25, 12.5, 25.0 g/kg BW of Flos Puerariae extract
were given by gavage for 90 days respectively. On the 45" day, samples of blood were collected from tails to perform
complete blood count and biochemical tests. After 90 days, samples of blood were collected and were used for blood count
and biochemical tests; livers, kidneys, spleens and testicles (ovaries) were weighed; pathological examinations of livers,
kidneys, spleens stomach intestines testicles and ovaries were conducted. Results The results showed that indexes
including weight, food intakes, food utilizations, and organ-body ratios in treatment groups are not significant different from
those in the control group (P >0.05) ; in the interim and at the end of experiments, the blood count and biochemical tests
of some certain treatment groups have statistical difference (P <0.05) ; however, the difference is in a normal range and
has no biological significance; minor pathological changes have been discovered in a few treatment groups through the
histopathology examination. Conclusion Flos Puerariae extracts have no adverse effect on the growth performance of mice
under the doses of pueraria flower in a range of 6.25-25.00 g/kg BW. Moreover, Flos Puerariae extracts haven’t caused
obvious toxic and side effects on experimental animals.
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Table 1 Rmpact of the weight, total food intake and total food utilization of Flos Puerariae in rats

il HER
46 PR A/ g ST AT/ g PRI /g Bt it/ BEVHH R/ %
popiikil 74.3 £2.8 591.5 £24.7 517.2 +£26. 1 2 644.6 £31.0 19.56 £0.95
6.25 g/kg BW 74.4 +£3.0 586.3 +11.0 511.9 +8.7 2 636.0 +24.8 19.42 +0. 37
12.50 g/kg BW 74.3 2.8 595.8 +21.8 521.7 +21.1 2 605.1+38.8 20.02 0. 66
25.00 g/kg BW 74.3 2.9 587.9 +14.3 513.6 +13.6 2701.2 +67.2 19.02 £0. 68
734 i
T BB B g P B A g BRI %
Xif 1R 20 68.3 +3.2 327.6 £14.7 259.3 +13.1 2280.7 +34.6 11.37 £0. 58
6.25 g/kg BW 68.2+3.2 325.4+14.3 257.2 +12.8 2252.1+46.3 11.42 +0. 56
12.50 g/kg BW 68.2+3.2 331.4 +14.9 263.2 +16.3 2313.4+58. 4 11.39 +0. 87
25.00 g/kg BW 68.6 3.5 322.6+6.8 254.0+6.9 2254.8 +34.1 11.27 £0. 36
K2 M A4S RE LR ME HEI B A8 PR B0 (% £5,n = 10)
Table 2 Impact on the hematology index for male and female rats of Flos Puerariae in 45 days
PN
i MLHEM LMK E AaiEitg /bt AR ) I P L W R kL MR SR
/(g/L)  /(x102/L) /( x10°/L) /( x10°/L)  JER/%  #Mi/% 4/ % 4/ % /% /%
XJ HEZH 152 +7 8.3+0.4 15.4 £3.4 973.6 £185.5 84.4+4.3 2.4+1.2 3.9x1.2 13.4+49 73.4+6.6 6.9=x2.4
6.25 g/kg BW 142 5" 7.8+0.3" 9.1+2.9" 924.8+156.5 80.7+2.8 2.5+0.4 3.0x1.0 12.2+3.4 76.0+5.7 6.3x2.4
12.50 g/kg BW 150 £5 8.2+0.5 15.24£3.7 1045.1+223.2 83.1%2.8 20+0.6 51+x1.4" 16.1+9.7 71.0+£9.6 5.8x2.2
25.00 g/kg BW 142 £7" 7.8+0.4" 9.2+1.5" 975.1+246.6 80.4+3.8 2.2x0.5 4.2+1.4 12.7+7.4 75.3+84 56+1.6
PN
734 MLHEA LMK E aaiEitg /bt EAR1) ) I P kL E R kL LA SR
/(g/L)  /(x107/L) /(x10°/L) /( x10°/L)  JE#/%  4M/%  diHL/% Al % /% /%
X B ZH 142 10 7.7+0.6 9.8+3.3 1045.2+£334.0 79.0+5.4 22+0.9 3.6x1.4 13.5+7.4 73.1£11.6 7.7+4.0
6.25 g/kg BW 148 £5 8.1+0.3 14.0 2.8 939.4 +152.0 81.5+2.8 1.8+0.5 3.7+1L5 144+41 740+4.4 6.0=x2.1
12.50 g/kg BW 143 £7 7.9 £0.5 9.4+2.3 800.2 £214.6 81.0+3.5 1.8+0.5 3.4+20 12.5+6.2 73.6+12.6 8.8+5.3

25.00 g/kg BW 148 +4" 8.1+0.4  12.4+3.0°  977.4+139.8 81.8+29 23207 4323 15151 724%72 59=x1.2
T g S XA P <0.05

F 3G90 RAGAENS M TS B BRI VR 2 F8 AR AU L (% 2 5,0 = 10)

Table 3 Impact on the hematology index for male and female rats of Flos Puerariae in 90 days

L FN
il MLrEE aEits AgniatEe /MR 2140 i W TR AL E GRCKE rh M kL DN Y %
/(g/L)  /( x10%/L) /( x10°/L) /( x10°/L) JER/ % 41/ % diH/ % 4/ % /% i1/ %
Xif R4 150 =7 9.1£0.5 9.2+1.6 809.2£166.5 83.1x4.1 2.9x0.5 3.0z1.1 17955 70.0x7.3 6.2x1.9
6.25 g/kg BW 149 8 9.2+0.5 9.8+2.7 806.6£226.5 82.7+4.6 3.0+£0.7 3.0x1.0 19.6+59 67.1+87 7.3£2.8
12.50 g/kg BW 152 =5 9.2£0.5 9.2£2.3 965.0£58.9  83.2x2.8 3.0x1.0 3.2%0.9 20.0%87 67.0+86 6.9=x1.4
25.00 g/kg BW 144 +6* 8.6+0.4* 11155 924.9 £216.2  79.8+2.8 2.7+0.7 3.3%0.6 26.4+13.2" 60.1=14.5% 7.5%2.5
i F N
kil MLrEE  aits gt /MR 2140 W R KL W PRCKE BALEE A WO e
/(g/L)  /(x102/L) /( x10°/L) /( x10°/L)  JERBV/% 4/ % 40/ % 41 1/ % /% Jia/ %
XJ IR 143 =4 8.4 +0.4 6.2+1.6  771.9+280.7 831241 29+0.5 43+1.2 23.2+13.9 623=+152 6.9+29
6.25 g/kg BW 147 5 8.5+0.4 7.742.5  791.0+243.9  82.7+4.6 3.0+0.7 24+0.8°27.3+16.8 624+16.6 55=+1.7
12.50 g/kg BW 146 +7 8.6 +0.5 6.5+1.8  933.3x177.7 83.222.8 3.0x1.0 26+0.7°269=13.2 63.0=x129 52=1.8
25.00 g/kg BW 147 +6 8.7+0.4 5.0+0.9  883.62202.5 79.8%2.8 27207 26097 16.7£6.6 727+7.4 52%2.0

e« g 5 IR L EL P <0.05

o, MEPE 6.25 g/kg BW Al i 21 09 MBS B, 5 0T IR 4 fﬁlﬁﬁﬁﬁﬁiﬂ’l\%ﬂfﬁl%ﬂ?% P UE B A
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Table 4 Impact on the blood biochemistry index for male and female rats of Flos Puerariae in 45 days
L FNE
sy GEECAR AAREAN  RE et W RER, BEA, GWHER
/(U/L) (U/L) /(mmol/L)  /(pmol/L) /(mmol/L) (g/L) (g/L) /(mmol/L) /(mmol/L)
X B2 59.0+6.0 126.2 +6.1 3.6+0.5 57.1+9.7 4.96 +0. 68 30.4 +0.6 65.9+2.3 1.98 £0.22  1.25+0.64
6.25 ¢/kg BW  56.5+14.3 106.6 £15.8"* 5.0+0.6" 65.1+8.2 4.65 +0.69 34.1£2.7"  69.3x4.1 2.66+0.46" 0.55+0.05"
12.50 g/kg BW  57.5 5.8 133.4 £13.7 3.6+0.3 55.9+2.4 4.92 +0.52 30.2 £2.3 65.5+1.9 2.19+0.26 1.84 +£0.73
25.00 g/kg BW  53.8 £5.5 109.0 +13.7" 5.6+0.9" 66.0 +£3.3 4.74 +0.48 35.3+3.5* 70.9+6.0 2.63+0.59" 0.54£0.15"
IR Bl
sy BRIEEN ANREN  RE WL o EEA/ REA/ GEEE
/(U/L) (U/L) /(mmol/L) /(umol/L) /(mmol/L) (g/L) (g/L) /(mmol/L) /(mmol/L)
X B2 49.6 £9.7 94.7 £10.2 5.0+0.7 60.9 +3.3 5.20 £0.54 33.6 x4.4 68.7 +5.7 2.58 +0.55 0.83 +£0.28
6.25 g/kg BW 56.4£7.3 110.4£16.0" 3.8+0.5" 52.0+3.8" 5.79+0.51" 29.6+2.9" 65.2%L5 1.93 £0.22" 1.43 +0.81
12.50 g/kg BW 55.0+6.0 104.9+x14.4 5.0+0.6 62.9 4.1 5.01 +£0.39 33.9+3.4 69.7 £2.9 2.69 £0.43 0.87 £0.32
25.00 g/kg BW 50.2 +6.7 105.8 £17.9 3.8+£0.7" 53.1+£3.0" 5.98+0.67" 29.2+3.5" 65.2+1.2 2.10+0.21" 1.07 +£0.39
T g G IRALLE P <0.05
S OHE 90 KB AEXT M M BN AR AL FE AR AU S (2 25,0 = 10)
Table 5 Impact on the blood biochemistry index for male and female rats of Flos Puerariae in 90 days
L FNE
s ANREEAN AHEEN  RE AT WEE AER/ GEE/ RIOEEE
/(U/L) (U/L) /(mmol/L)  /(pmol/L) /(mmol/L) (g/L) (g/L) /(mmol/L) /(mmol/L)
popitsticl 50.5 +5.8 114.5 +11.3 6.9+0.5 47.5 £3.8 5.99 +1.04 28.1+1.1 63.7+2.6 1.95+0.37 0.77 £0.37
6.25 g/kg BW 50.9 +7.4 122.6 £19.8 7.3+1.1 47.5 £1.7 6.57 +0. 65 27.1+2.0 63.7+2.1 1.92+0.17 1.14 +0.45
12.50 g/kg BW 51.0 £5.9 110.8 £13.0 7.0+0.9 46.0 £2.6 6.63 +0. 60 28.3+0.7 63.9+1.7 1.82+0.27  1.30+0.52"
25.00 g/kg BW 52.3 4.4 116.0 £22.2 7.5+0.6 45.5 2.6 7.05+0.65" 26.6+2.9 63.6+3.4 1.77 £0.24 1.37 £0.66 *
IR B
gl BNFAR AR JRE JULTF ik HER/ BIEA/ SRR Hh =R
/(U/L) (U/L) /(mmol/L)  /(wmol/L) /(mmol/L) (g/L) (g/L) /(mmol/L) /(mmol/L)
Xof HE 2 51.4 +£9.0 104.6 £24.5 9.4+1.0 52.2 3.7 6.30 +0.44 34.7 £4.0 72.4 +6. 1 2.87+0.64 0.62+0.15
6.25 ¢/kg BW  58.4 £23.8 115.1 £24.4  10.5=x1.6 53.9+£5.9 5.60+0.47" 34.7+3.6 73.7£6.5 2.69+0.61 0.82+0.72
12.50 g/kg BW  49.4 +6.8 107.2 +16. 4 9.3+1.6 51.6 +4.9 5.93 +0. 64 36.7 +3.4 76.0 +5. 1 2.96 £0.69  0.82 +0.42
25.00 g/kg BW  46.2 +12.2 96.3 £11.9 9.2+1.0 50.0 £2.6 6.03 +£0.59 36.4 2.7 75.0 £4.5 3.05+0.55 0.78 £0.24
Hi: s 5 XA LA P <0.05
6 MER BRI AR R L (5 £, = 10)
Table 6  Absolute and relative organ weights of male and female pups
s HERR
IF/g /g %/ FAKTE g JH e/ % LA e/ % i L/ %
X R 20 15.56 £1. 69 1.03 £0. 12 3.50 £0.41 566.2 +32.6 27.5+£2.6 1.8 +£0.1 6.2+0.8
6.25 g/kg BW 14.88 +1. 80 0.97 0. 16 3.34 £0.37 561.0+13. 4 26.5+3. 4 1.7+0.3 6.0+0.7
12.50 g/kg BW 15.76 £2.03 1.06 0. 18 3.67 £0.39 571.2 £25.4 27.6 £3.1 1.8+£0.3 6.4+0.8
25.00 g/kg BW 15.81 +1. 86 1.04 0. 11 3.70 £0.29 563.1+13. 4 28.1+3.4 1.8+0.2 6.6 0.5
el MR
/g I/ g H/g VARWE g JFAR L/ % Wik b/ % B L/ %
X R 2H 8.41 +0.55 0.62 +0.07 1.88 +0. 14 310.5 +12. 4 27.1+1.9 2.0+0.3 6.1+0.3
6.25 g/kg BW 8.63 £0.95 0.64 +0.07 1.89 0. 17 308.8 +16.6 28.0+3.2 2.1£0.2 6.1+0.5
12.50 g/kg BW 8.32 +£0. 82 0.61 £0.06 1.83 +0.19 315.3+15.2 26.4 £2.8 1.9+£0.2 5.8+0.8
25.00 g/kg BW 8.78 £0.97 0.62 +0.08 1.86 0. 20 308.3 +9.7 28.5+3.0 2.0+0.3 6.0+0.7
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Figure 1  Liver cell vacuolization in the control Figure 5 Renal tubular vacuolation in the control

2 AT A0 M a5 i A8 (HE x 100) 6 e AR 4L /NS 23 10 (HE % 200)
Figure 2 Liver cell vacuolization in the high dose Figure 6  Renal tubular vacuolation in the high dose

3 X BRZH T 40 g 0K AE (HE % 400) 7O BB /NE b K (HE x 200)
Figure 3 Particles become liver cells in the control Figure 7 Swelling of renal tubular in the control

P4 0] e 2E 3T 20 i UKL AE (HE % 400) B8 a2 B /N i ik (HE % 200)
Figure 4 Particles become liver cells in the high dose Figure 8 Swelling of renal tubular in the high
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B AL P RE M S

—377—
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Figure 10  Spleen pigmentation in the high dose
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