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Abstract

Traditionally, mistletoes have been used as immunostimulant for the management of certain diseases such
as cancer with high profile immune depleting potentials. In order to examine the safety of the 20 kGy irradiated
cold water extract powder of mistletoes, we performed a 90-day repeated-dose toxicity study with ICR mice.
The mice were treated with daily doses of the 20 kGy irradiated cold water extract powder of mistletoes by
gavage at 0, 20, 100, and 500 mg/kg/day for 90 consecutive days. We recorded clinical signs of toxicity, body
weight, organ weights, histological changes in target organs, hematology, and clinical blood chemistry analysis
data for all mice. There were no significant changes in body and organ weights during the experimental period.
The hematological analysis and clinical blood chemistry data revealed no toxic effects from the 20 kGy irradiated
cold water extract powder of mistletoes. Pathologically, neither gross abnormalities nor histopathological changes
were observed between the control and treated mice of both sexes. Collectively, these data suggest that the
20 kGy irradiated cold water extract powder of mistletoes have a high margin of safety.
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Table 1. Effects of 20 kGy-irradiated cold water extract powder of mistletoe on body weight and food consumption of ICR

mouse

Sex Group (pg/kg/day)

Initial body weights (g) Final body weights (g) Body weight gain (g) Food intake (g/day)

Control 28.78+1.10™ 38.43+1.65"° 9.61+1.81N 458+0.51N
20 28.83+0.67 38.30+1.46 9.47+1.30 471£0.70
0 kGy 100 29.08+1.20 38.43+1.12 9.35+1.37 4.49+0.75
Male 500 28.44+1.05 37.92+1.86 9.48+1.75 475%0.73
20 28.83+0.85 38.77+1.23 9.94+1.82 4.82+0.93
20 kGy 100 28.03+£1.77 37.83+1.53 9.80+1.72 476+0.82
500 29.37+£0.91 38.95+1.35 9.58+1.33 4.63£0.74
Control 22.47+1.00™ 32.67+1.21% 10.20£0.56™ 4214045
20 23.03+0.83 32.68+1.18 9.65+1.64 3.93+0.42
0 kGy 100 23.03+1.16 33.63+2.37 10.60+3.42 4.27+0.64
Female 500 22.56+1.68 32.10+£1.97 9.54+2.23 4.10+0.37
20 23.08+1.74 32.98+1.88 9.90+1.82 4.13£0.62
20 kGy 100 22.70+1.21 32.47+1.38 9.77+1.41 4.13+0.65
500 22.63+£1.55 32.83+1.82 10.20+1.08 3.96+0.53

Values are expressed as mean+SEM (n=5). "Not significant at 5% level.
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Table 2. Effects of 20 kGy-irradiated cold water extract powder of mistletoe on the organ weight of ICR mouse

(unit: g/100 g BW)

Group

Kidney

Kidney Testis

Sex (ng/kg/day) Liver Spleen (left) (right) /Ovary Lung Heart
Control 4954033  0.29+0.03" 0.76+£0.05°  0.68+0.05" 0.75+0.05" 054+0.06° 0.5240.04°
20 515+0.22°  027+0.03" 072+006°  0.69+0.03" 069+0.06° 051+0.07° 056+0.05
0 kGy 100 505+0.22°  028+0.04" 0.74+0.04*  0.69+0.03" 0.70+0.07" 053+0.07" 055+0.04
Male 500 489+0.17°  030£0.04° 073004  0.69+0.03" 0.74+0.06° 054+0.04° 050=0.05°
20 5124014  0.26+0.03"  0.74+£003"  0.71+£0.05" 0.74+0.05" 055+0.04" 0.5240.03"
20 kGy 100 4924027 0.28+0.02%  0.74+£0.02°  0.65+0.06° 0.70+0.08" 056+0.06° 0.54%0.04*
500 514+021°  027+0.03" 075+0.04*°  067+0.04* 067+0.06° 054+0.04° 053+0.04°
Control 4424022 0324005  050+0.02" 048+0.03" 0.35+0.03" 056+0.03" 0.43+0.02*
20 482+046°  030+0.06° 056+0.05"  054+0.04* 036+0.12° 0.60+0.04" 0.45+0.03°
0 kGy 100 444+040"  0.32£0.07°  055+0.03" 051+£0.02" 0.32+£0.05" 0.62+£0.01"° 0.44+0.04°
Female 500 423+0.22>  0.29+0.04° 053+0.06" 051+0.03" 0.30+0.08" 0.60+0.05" 0.41+0.01°
20 445+0.33"  028+0.04° 049+0.04"  047+0.04" 024+0.03" 0.63£0.06° 0.41+0.02°
20 kGy 100 470+£0.03"  0.30+0.04°  054+0.02" 052+001" 0.36+0.03" 055+0.03" 0.4540.04°
500 447+046™  0.33+£0.06° 052+0.04" 0544002 027007 058+0.04" 0.44+0.03"

Values are expressed as mean+SEM (n=5). Means within a column followed by the same letter are not significantly different

at 5% level.

Table 3. Leukocyte values in the male and female ICR mouse treated orally with 20 kGy-irradiated cold water extract powder

of mistletoe for 3 months

Sex Group WBC Neutrophil Lymopocyte Monocyte Eosinophil Basophil
(ng/kg/day) (k/mL) (k/mL) (k/mL) (k/mL) (k/mL) (k/mL)
Control 7.81+0.61™ 3.01£0.59™ 423+0.19™  0.37+0.05° 0.14+0.03* 0.04+0.02%
20 6.45+1.22% 2.07+0.40° 4.00+£1.11"¢  0.16+0.06° 0.16£0.02° 0.07£0.02°
0 kGy 100 7.10+0.83 3244072 340+065°  0.24+0.07™ 0.17£0.06 0.05+0.04
Male 500 9.68+0.79° 453+1.13" 4.80+0.71° 0.28+0.03" 0.06+0.05" 0.01+0.02°
20 8.83+0.84" 3.59+0.48" 473+0.39"  0.26+0.03 0.19£0.02° 0.06+£0.03"
20 kGy 100 6.93+0.48 2.82+0.95™ 359+0.45™  0.29+0.02™ 0.17+0.04 0.05+0.02°
500 5.92+0.54 2.56+0.36™ 2.89+0.38 0.30£0.08" 0.14+0.03" 0.03+£0.01™
Control 7.71+0.66 1.84+0.08" 5.42+0.74 0.32+0.02° 0.09+0.05" 0.03+0.01°
20 4.41+0.39° 1.3640.09" 2794048  0.16+0.05" 0.08£0.02 0.02+0.01°
0 kGy 100 4.37+0.95° 1.28£0.44 2.78+0.79™ 0.17+0.11° 0.11£0.07° 0.04+0.03°
Female 500 5.42+0.09 1.68+0.23" 351+0.16° 0.16+0.03" 0.06+0.02° 0.0240.01°
20 3.44+0.59% 0.89+0.06° 2.314+0.56° 0.19+0.07° 0.04+0.01° 0.02+0.01°
20 kGy 100 3.32+0.38¢ 0.99+0.06°°  2.08+0.40° 0.16£0.04 0.08£0.04° 0.02+0.01°
500 3.32+0.11¢ 0.92+0.15% 2.1640.04° 0.15+0.06 0.06+0.02° 0.0240.01°

Values are expressed as mean+SEM (n=5). Means within a column followed by the same letter are not significantly different

at 5% level. WBC, white blood cell.
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Table 4. Erythrocyte and thrombocyte values in the male and female ICR mouse treated orally with 20 kGy-irradiated cold

water extract powder of mistletoe for 3 months

Sex Group RBC Hb HCT MCV MCH MCHC RDW PLT MPV
(pg/kg/day) (M/mL) (g/dL) (%) (fL) (pg) (g/dL) (%) (k/mL) (fL)
Control 8.66 . 12.67C 43.77a 50.63q 14.67b 29.07C 22.47a 775.00 . 4.73 .
+0.85° +0.64 +4.05 +2.75° +0.86 +2.34 +4.55 +144.63 +0.25°
20 9.02 14.73 ) 41.83 54.13 15.97 29.631)‘ 19.13 ) 898.6713‘ 457
+0.69" +1.70° +3.60° +4.65" +0.67 +2.48™ +0.80" +7864™  £0.21°
0 kGy 100 879 14'87'1 44.38 4817 16.77 34.87 18.27b 1047.67b 453
+0.57 +1.04™ +3.59 +2.11° +0.31° +1.63" +0.32 +55.19" +0.25"
Male 500 8.80 16.53 45.03 51.03 16.97 33.27 . 18.67b 894.33 ) 4.67
+0.62 +1.29% +5.45 +2.06" +0.80" +1.05" +0.40 +117.46™ £0.06"
20 898 15.10 ] 4523 48.80 16.30 33’374, 17.53b 1176.00 463
+0.78" +1.18% +3.07° +0.17 +0.17° +0.40° +0.95 +9493  £0.32°
20 kGy 100 8.57 . 13.10bC 42.05a 54.60a 16.801 31.27abc 18.60]) 910.67 o 4.57 .
+0.52 +0.66 +£4.92 +9.69 +0.62° +4.22 +0.89 +158.24 +0.21
500 8.95 15.07 ' 45.65 52.63 17.00 27117 19.70 ' 823.67 4.63
+0.47" +0.35" +3.34° +2.66° +0.36 +0.64° +0.82" +77.02° +0.23"
Control 10063 13.671) 53.43a 53.23a 13.60b 25.77C 17.53'd 759.33'(‘b 4.63 "
+0.43 +0.76 +4.14 +6.03 +0.17 +3.50 +0.61 +86.05 +0.29
20 9.00vb‘ 14'831 48.604b o433 16.50 30’83'1) 17.63 867.33 4.33 .
+051"° +£042% +6.97° +10.30° +1.20° +3.45 +0.51° +106.04"  £0.15
0 kGy 100 9.31 ) 16.13 48.77 ] 52.30 17.30 33.33 . 17.57 932.33 4.83
+0.43" +0.64 +6.34% +4.85 +0.10° +3.16 +0.31° +64.63"  £0.06"
Female 500 8.80 . 14.70 . 44.03 ) 50.07 16.73 33.40 . 17.30 740.67 . 4.83
+0.45™ +0.46" +1.80° +1.95" +0.40° +0.66" +0.36" +114.42"  +0.31°
20 7.80 12.90b 43.4’7b 56.20 16.47 29.77b‘ 17.33 598.00b 4.60 "
+1.30° +2.43 +741 +6.85" +0.42° +3.93™ +0.31° +51.22 +0.36"
20 kGy 100 8.38 . 14.471b 41.20b 49.23a 17.271 35.10q 16.77a 881.67 . 4.77 "
+0.53 +0.57 +1.15 +2.11 +0.45° +0.56° +0.21 +219.76°  +0.32
500 9.05'b 14'971 43.20l 4767 16.50 34.67 . 17.63 939.67 4.70'b
+0.32° +1.26" +3.64 +2.40° +0.87° +0.75" +0.72° +117.36"  £0.10°"

Values are expressed as mean+SEM (n=5). Means within a column followed by the same letter are not significantly different
at 5% level. RBC, red blood cell; Hb, hemoglobin, HCT, hematocrit; MCV, mean corpuscular volume; MCH, mean corpuscular
hemoglobin; MCHC, mean corpuscular hemoglobin concentration; RDW, red blood cell distribution width; PLT, platelet; MPV, mean

plasma volume.
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Table 5. Serum biochemical values in the male and female ICR mouse treated orally with 20 kGy-irradiated cold water extract

powder of mistletoe for 3 months

Sex Grou ALB ALP ALT AST BUN CHOL
P (g/dL) (U/L) (U/L) (U/L) (mg/dL) (mg/dL)
Control 3.14+0.19"  71.27+£1047" 69.73£13.24° 96.10+20.12" 14.60+0.85"  143.71+17.30%
20 pg/kg/day 3.10+0.07"  84.58+7.87"  116.77+23.96" 108.94+37.26" 1663163 143.65+2.73°
0 kGy 100 pg/kg/day 3.11+0.05° 77.46+1803% 132.16+31.01*° 138.84+12.37° 17.68+266° 132.82+28.03"
Male 500 pg/kg/day 3.11%0.13°  8210+7.97" 117.04£30.46" 112.39+£29.64™ 14.96+0.37" 140.98+13.15°
20 pg/kg/day  3.14+0.09° 7252+595"  59.90+17.74° 6800+9.87°  1564+057° 139.79+9.35°
20 kGy 100 pg/kg/day 3.22+0.02°  6242+17.94° 5026+9.75" 111.42+10.42" 1677+1.70° 148.66+11.46°
500 pg/kg/day 31740120  6861+£9.79° 11625+3050° 117.72+£525"  14.67+2.19°  147.29+843"
Control 341+0.13" 177.65+46.73" 15353+30.06° 244.14+4347" 1501+£2.04" 104.63+895
20 pg/kg/day  3.45+0.09" 20870+1352% 5334+34.33° 8338+17.73° 1368+1.15°  77.34+11.15°
0 kGy 100 pg/kg/day  3.38+0.03% 209.41+17.35° 67.61+16.01" 100.08+36.22" 13.94+0.43"  7594+856
Female 500 pg/kg/day  3.39£0.08" 165.26+63.66° 41.12+4.41°  7534+22.25" 13.76+097°  83.74+17.78"
20 pg/kg/day  347+0.11% 154.02+2552°  61.39+22.07° 93.12+19.10° 14.24+084°  84.95+15.16%
20 kGy 100 pg/kg/day 3.57+0.12° 148.62+42.23° 61.08+17.01" 102.11+27.36° 1352+0.36"  88.38+13.20%
500 pg/kg/day 353+0.13° 15652+26.62° 4753+1068° 81.69+22.77° 15.18+0.96°  81.68+9.85®
Sex Grou CREA D-BIL GLUC T-BIL TG TP
P (mg/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL) (g/dL)
Control 0.45+0.04"°  029+0.04° 1795843953  0.30+£0.04°  91.95+17.84°  4.48+0.25°
20 pg/kg/day  0.46+0.02°  0.36+0.10° 197.86+10.04*  0.36+0.10° 122.00+10.68"  4.74+0.36
0 kGy 100 pg/kg/day 0424002  031+0.03" 182.09+24.05°  0.30+0.03" 102.86+23.84°  4.63+0.03"
Male 500 pg/kg/day  041+0.02°  0.29+006° 157.36+13.34°  0.29+0.05" 127.99+2266°  4.67+0.26"
20 pg/kg/day 045003  029+0.09° 19859+10.01°  0.32+0.09°  96.18+16.12°  4.60+0.09°
20 kGy 100 pg/kg/day 043£0.01°°  029+0.10° 19241+11.07°  0.30+0.08 100.81+36.97"  4.68+0.08"
500 pg/kg/day  0.44%+0.03°  034£008 19755+44.95°  0.32+0.04°  107.04+6.69° 4.64+0.13"
Control 051+0.03  050+£0.23° 188.00+£17.52°  047+0.17" 114.94+3496°  4.61+0.20™
20 pg/kg/day  0.49+0.02°  0.38+0.12" 183.75+1520°  0.30+0.06° 16854+22.99°  4.71+0.10™
0 kGy 100 pg/kg/day  048+0.02°  041+0.02* 18693+13.25°  0.36+0.08" 107.04+10.66°  4.41+0.09°
Female 500 pg/kg/day 047+0.04°  0.39+0.15" 181.01+19.06°  0.34+0.08"  96.74+7.20 4.49+0.02
20 pg/kg/day  0.47+0.05° 0.33+£0.07° 187562058  0.34+0.04" 109.65+12.71"  4.62+0.20"°
20 kGy 100 pg/kg/day 0470028  0.32+003" 18892+24.76°  0.32+0.02*  98.78+10.15°  4.79+0.08"
500 pg/kg/day  0.45+0.02°  042+004°  183.80+£14.02°  0.33+£0.05"° 142.14+43.01"  4.66+0.06™

Values are expressed as mean+SEM (n=5). Means within a column followed by the same letter are not significantly different
at 5% level. ALB, albumin; ALP, alkaline phosphatase; ALT, alanine aminotransferase; AST, aspartate aminotransferase; BUN,
blood urea nitrogen; CHOL, cholesterol; CREA, creatinine; D-BIL, bilirubin direct, GLUC, glucose; T-BIL, bilirubin total; TG,

Triglycerides; TP, total protein.
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Fig. 1. Histopathological examination of the liver of ICR mouse administered with 0 and 20 kGy irradiated cold water extract
powder of mistletoe for 3 months. Original magnification, x100. A, male; B, female.
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