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ABSTRACT : To evaluate the modifying effect of Kwao Kreu, Pueraria mirifica (PM) well-known as a rejuve-
nating folk medicine from Thailand, peri- and post-natal studies were carried out in rats. PM extract was
administered to pregnant Sprague Dawley (SD) rats by oral gavage from gestation 6 (GD 6) to postnatal day 21
(PND 21). The amount of administered in this study was 0.042, 0.42 and 4.2 mg/kg/day, respectively. There were
no treatment related changes of dams in deaths, clinical signs, and parturition. Treatment related changes in
body weight, food consumption and lactation of dams were not observed. F1 fetuses in external abnormality,
physical development, reflex/sensory functions and behavioral development were not found. No adults and F1
fetuses in organ weight was found with the exception of vagina and uterus of F1 fetuses. The results showed that
PM extract, up to 4.2 mg, had no adverse effects on the peri- and post-natal development of rats. Therefore, PM
extract has no adverse effects on peri- and post-natal development of rats.
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Fig. 1. Body weights in mother (A, Day0 : gestational day, PP : post partum day), female (B) and male (C) rats orally treated with test materi-
als. [n=10 in mother, n=20 in female and male pups], l: Control ; @ : PM 4.2 mg/kg/day; A: PM 0.42 mg/kg/day; ¥ : PM 0.042 mg/kg/day.
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Table 1. Maternal and productive parameter of SD rats treated with Pueraria mirifica
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Group Control Pueraria mirifica Pueraria mirifica Pueraria mirifica
Dose 4.2 mg/kg/day 0.42 mg/kg/day 0.042 mg/kg/day
No. of animals 10 10 10 10
Parameter
Gestation period (days) 2190 210 210 21+0
Implantation 14.00+1.00 13.20£2.39 13.80+2.17 13.80£1.92
site numbers 59 5 5 5
Littering size 12.90+1.45 12.60+2.07 12.60+1.90 14.20+2.10
Survival number 12.90+1.45 12.40+2.01 12.60+1.90 14.20+2.10
Survival ratio 100.00+0.00 98.52+3.12 100.00+0.00 100.00+0.00
Intrapartum status NA® NA NA NA
Latation NA NA NA NA
Nurture instinct NA NA NA NA

“Values were expressed as mean+S.D.; YNo. of animals-a half of all uterine tissues used for histopathological examination.

“No abnormality.

Table 2. Maternal absolute and relative organ weights of SD rats treated with Pueraria mirifica in mother (unit : g)

Group Control Pueraria mirifica
Dose 4.2 mg/kg/day 0.42 mg/kg/day 0.042 mg/kg/day
No. of animals 10 10 10 10
Organ
Body Weight 311.43223.23% 316.26+23.37 318.32+17.02 309.21+2391
Brain 1.94+0.13 1.96+0.09 1.92+0.12 1.90+0.07
(%) 0.62+0.04 0.62+0.05 0.60+0.04 0.62+0.06
Hypophysis 0.02+0.01 0.010.01 0.01+0.01 0.01+0.01
(%) 4.82+2.29 4.11£2.14 3.49+1.16 3.95+1.61
Thymus 0.25+0.06 0.37+0.07* 0.26+0.07 0.28+0.04
(%) 0.08+0.02 0.12+0.03* 0.08+0.02 0.09+0.01
Lung 1.39+0.07 1.36+0.13 1.47+0.14 1.36+0.14
(%) 0.45+0.02 0.43+0.04 0.46+0.03 0.44+0.04
Heart 1.14+0.11 1.15+0.12 1.18+0.09 1.17+0.15
(%) 0.37+0.02 0.36:+0.02 0.37+0.03 0.36+0.03
Liver 15.19+1.90 16.22+2.70 15.13+£1.70 13.20+1.88
(%) 4.87+043 5.12+0.66 4.75+0.38 4.26+0.44*
Spleen 0.59+0.08 0.54+0.04 0.59+0.07 0.52+0.06
(%) 0.19+0.03 0.17+0.02 0.18+0.02 0.12+0.02*
Kidney left 1.04+0.06 1.06+0.07 1.06+0.11 1.060.15
(%) 0.33+0.02 0.33+0.02 0.33+0.02 0.34+0.04
Kidney right 1.05+0.06 1.08+0.09 1.10+0.12 1.09+0.13
(%) 0.34+0.02 0.34+0.02 0.34+0.02 0.35+0.04
Adrenal gland left(mg) 53.44+10.51 44.47+8.95 41.25+6.21 39.60+10.72*
(m%) 17.15+3.21 13.99+2.05 12.99£2.07* 12.69+2.72*
Adrenal gland right(mg) 47.05+10.19 42.27+6.31 37.45+4.23 38.59+11.83
(m%) 15.07+£2.94 13.36+1.61 11.77+1.19" 12.35+2.98%
Ovary left(mg) 61.34+17.30 55.87+8.02 59.09+7.09 49.45+14.85
(m%) 19.55+4.63 17.69+2.40 18.52+1.49 16.18+5.65
Ovary right(mg) 69.61+18.08 56.64+8.64 49.95+13.40 60.18+14.14
(m%) 22.27+5.14 17.89+2.15 15.67+3.93* 19.51+4.72
Uterus(mg) 412.83+66.19 412.19+63.59 348.40+103.33 372.84+11491
(m%) 132.57+18.19 130.57+19.27 109.42+31.60 120.73+36.88
Vagina(mg) 239.07+48.74 153.15£32.56 250.75+58.75 271.50£124.30
(m%) 77.51+19.53 49.15+12.77 78.64+17.26 90.18+41.82
Salivary gland left 0.32+0.05 0.30+0.04 0.31+0.04 0.31+0.04
(%) 0.10+0.01 0.09+0.01 0.10+0.01 0.09+0.02
Salivary gland right 0.32+0.04 0.27+0.06 0.34+0.06 0.32+0.04
(%) 0.10+0.01 0.08+0.02* 0.11+0.02 0.10+0.02

YValues were expressed as mean+S.D.

*Statistically different from control group (p<0.05).
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Table 3. Fetal parameter of pups treated with Pueraria mirifica

Group Control Pueraria mirifica Pueraria mirifica Pueraria mirifica
Dose 4.2 mg/kg/day 0.42 mg/kg/day 0.042 mg/kg/day
Parameter
Sex
Female 6.809+1.93 5.50+1.65 7.10+£2.28 7.70+£2.21
Male 6.10+1.66 6.90x1.52 5.70£1.57 6.50+2.01
Sex ratio
M/F ratio 0.90 1.14 0.83 1.06
(Male/Female) 61/68 66/58 57/69 73/69
Eye opening
Female 14.32+0.70 14.60*+0.53 14.56+0.53 14.49+0.56
68» 58 69 69
Male 14.48+0.65 14.77+0.55 14.54+£0.54 14.63+0.49
61 66 57 73
Anogenital distance (mm)
Female 2.30+0.40 2.55%+0.49 2.18+£0.44 2.16x£038
68 58 69 69
Male 4.41+0.73 4.59+0.83 4.49+0.63 4.30+0.63
61 66 57 73
Appearance
No. of dams NA® NA NA NA
Eye NA NA NA NA
Ear NA NA NA NA
Mouth NA NA NA NA
Palate NA NA NA NA
Limb NA NA NA NA
Tail NA NA NA NA
Location NA NA NA NA
Size NA NA NA NA
Shape NA NA NA NA

Values were expressed as mean+S.D.

®No. of animals.

“No Abnormality.

*Significantly different compared to control group p<0.05.

Table 4. Fetal parameter of female pups treated with Pueraria mirifica

Group Control Pueraria mirifica Pueraria mirifica Pueraria mirifica
Parameter Dose 4.2 mg/kg/day 0.42 mg/kg/day 0.042 mg/kg/day
Sex Female Male Female Male Female Male Female Male
Body development
Pinna detachment (Y/N) 20/0 20/0 20/0 20/0 20/0 20/0 20/0 20/0
Eye opening (Y/N) 20/0 20/0 20/0 20/0 20/0 20/0 20/0 20/0
Toenail growth (Y/N) 20/0 20/0 20/0 20/0 20/0 20/0 20/0 20/0
Eruption (Y/N) 20/0 20/0 20/0 20/0 20/0 20/0 20/0 20/0
Reflex
Auricle reflex (Y/N) 20/0 20/0 20/0 20/0 20/0 20/0 20/0 20/0
Cornea reflex (Y/N) 20/0 20/0 20/0 20/0 20/0 20/0 20/0 20/0
Posture control ability
Mid-air righting reflex (Y/N) 20/0 20/0 20/0 20/0 20/0 20/0 20/0 20/0
Surface-righting reflex (Y/N) 20/0 20/0 20/0 20/0 20/0 20/0 20/0 20/0

Negative geotaxis (Y/N) 20/0 20/0 20/0 20/0 20/0 20/0 20/0 20/0
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Table 5. Absolute and relative organ weights of female pups treated with Pueraria mirifica (unit : g)

Group Control Pueraria mirifica
Organ Dose 4.2 mg/kg/day 0.42 mg/kg/day 0.042 mg/kg/day
No. of animals 10 10 10 10
Body Weight 41.05+4.149 37.96+4.24 39.49+5.19 39.35+3.75
Brain 1.38+0.08 1.44+0.08 1.42+0.08 1.40+0.04
(%) 3.39+0.29 3.83£047 3.65+0.48 3.58+0.30
Thymus 0.19+£0.04 0.20+0.07 0.21+0.06 0.19+0.04
(%) 0.47+0.09 0.52+0.17 0.52+0.13 0.49+0.10
Lung 0.40+0.07 0.42+0.06 0.39+0.05 0.40£0.05
(%) 0.98+0.17 1.10+0.21 0.98+0.08 1.03+0.11
Heart 0.21+£0.02 0.23+0.04 0.22+0.04 0.32+0.03
(%) 0.51+0.06 0.61+0.10 0.56+0.08 0.79+0.07
Liver 1.33+0.22 1.38+0.56 1.42+0.28 1.30+0.19
(%) 3.26+0.58 3.66+0.75 3.61+0.60 3.32+0.59
Spleen 0.13+0.04 0.15+0.05 0.16+0.06 0.16+0.03
(%) 0.32+0.11 0.41+0.13 0.40+0.14 0.40+0.09
Kidney left 0.23+0.03 0.27+£0.04 0.26+0.04 0.24+0.03
(%) 0.56+0.10 0.71+0.14* 0.67+0.08* 0.62+0.07
Kidney right 0.22+0.03 0.26+0.04 0.26+0.04 0.24+0.03
(%) 0.55+0.09 0.70+0.15* 0.60+0.14 0.61+0.06
Ovary left (mg) 10.70+3.71 10.29+2.03 10.72+3.14 11.12+2.88
(m%) 25.93+8.55 27.74+7.73 27.60+7.55 28.30+7.25
Ovary right(mg) 11.52+5.58 8.53+2.09 11.23+£2.67 11.75+2.59
(m%) 27.89+13.12 22.69+6.31 28.37+6.05 30.03+7.33
Uterus (mg) 25.78+13.82 39.42+9.03 31.89+1351 50.63+19.50*
(m%) 63.93+35.53 105.50+27.32 80.69+32.21 127.90+43.14*
Vagina(mg) 19.43+8.69 36.63+9.68* 34.71+£16.43* 31.05+12.76
(m%) ’ 48.11%22.27 96.91+24.94* 89.404+2.22* 78.25+27.70*
Salivary gland left 0.06+0.02 0.1x0.06* 0.08+0.03 0.07+0.01
(%) 0.15+0.05 0.27£0.16* 0.19+0.06 0.17+0.03
Salivary gland right 0.06+0.02 0.10+0.06* 0.08+0.03 0.09+0.02
(%) 0.15+0.04 0.27+0.16* 0.20+0.06 0.22+0.06

DValues were expressed as mean+S.D.
*Statistically different from control group (p<0.05).
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Table 6. Absolute and relative organ weights of male pups treated with Pueraria mirifica (unit ; g)

Group Control Pueraria mirifica
Organ Dose 4.2 mg/kg/day 0.42 mg/kg/day 0.042 mg/kg/day
No. of animals 10 10 10 10
Body Weight 42.39+2.78Y 40.55+4.44 40.59+4.13 39.09+4.00
Brain 3.37+.20 3.70+0.47 3.67+0.40 3.62+0.37
(%) 3.39+0.29 3.83+047 3.65+0.48 3.58+0.30
Thymus 0.20+0.03 0.19+0.05 0.20+0.04 0.1+60.05
(%) 0.47+0.07 0.49+0.14 0.49+0.09 0.39+0.11
Lung 0.40+0.07 0.45+£0.06 0.42+0.04 0.39+0.04
(%) 0.94+0.14 1.11+0.22 1.03x£0.06 1.01+0.09
Heart 0.25+£0.09 0.22+0.04 0.24+0.02 0.22+0.04
(%) 0.59+0.22 0.55+0.13 0.60+0.05 0.57+0.09
Liver 1.37+0.26 1.39+0.23 1.51+0.25 1.23+0.13
(%) 3.22+0.52 3.480.79 3.72+0.51 3.15+0.30
Spleen 0.13+0.03 0.170+.04 0.17+0.05 0.14+0.05
(%) 0.31£0.07 0.42+0.13 0.42+0.10 0.36+0.12
Kidney left 0.23+0.03 0.27+0.04 0.27+0.04 0.23+0.05
(%) 0.55+0.06 0.69+0.16 0.68+0.08 0.59+0.10
Kidney right 0.24+0.03 0.28+0.04* 0.29+0.04* 0.25+0.05
(%) 0.56+0.07 0.71£0.15* 0.72+0.08* 0.63+0.08
Testis, Epididy-mis L (mg) 131.76+23.30 129.57+21.51 145.77+24.90 133.69+15.87
(m%) 310.48+47.29 322.67+58.54 358.19+44.99 344.24+48.07
Testis, Epididy-mis R (mg) 137.70+22.19 133.02+£19.27 142.39+25.81 133.24+20.12
(m%) 325.62+52.42 332.65+62.22 350.0250.98 342.32+51.44
Prostate(mg) 52.30+10.88 51.40+10.73 54.22+10.68 59.32+15.99
(m%) 123.38+25.20 128.10+28.86 134.07+25.41 152.05+38.81
Salivary gland left 0.07+0.01 0.10+£0.03* 0.08+0.02 0.07+0.03
(%) 0.16+0.03 0.25+0.10 0.20+0.05 0.17+0.06
Salivary gland right 0.08+0.02 0.10+0.03 0.08+0.01 0.08+0.03
(%) 0.18+0.05 0.23+0.09" 0.21+0.03 0.19+£0.07

YValues were expressed as mean+S.D.
*Statistically different from control group (p<0.05).
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