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Subacute toxicological study of PG102, a water-soluble extract derived
from Actinidia arguta, in SD rats
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Abstract : It was previously found that PG102, a water-soluble extract derived from Actinidia arguta,
was able to modulate Th1/Th2 pathways and suppress IgE production resulting in dramatic amelioration
of atopic dermatitis in NC/Nga mouse and hairless rat models. In order to evaluate the subacute toxicity
of PG102, female and male SD rats were daily fed with various doses of PG102 for 4 weeks. Six week
old SD rats were randomly divided into 4 groups and orally administrated with 100-, 300-, and 1,000-
mg/kg of PG102 as well as the vehicle only. At the end of the study, no significant differences in the
body and organ weights were observed between control and treated rats of both genders. Hematological
and blood chemical analysis showed little differences between the animal groups. Neither gross
abnormalities nor histopathological changes were found. PG102 produced little or no subacute toxicity
and could be used as a safe nutraceutical for the treatment of individuals with allergic diseases including

atopic dermatitis.
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Table 1. Changes of body weight increasing rate
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PG102 Foft3} ko] w57t ASH s (%)
Ad FEAHS A71FEe] sl Table 1 42 2 3
o FAIE e} o] AAE QL AT wllM = A
1272 oA M-3000] 30.14 +£3.20% Z7Veke] thzat
M-029] 27.12+2.01% 37t} vlaste] A5 folgh
Z7Hp=0.03)2 YERIQ O, B3 F-3002% 23.15+
3.59% Z7bsted, thx7 F-0722] 1823 +3.67% Z71¢}
vt} AFe] Wyt {2k F7Hp=0.02)F e
WAtk U2 AEEE £ FEANAE tizad v
wake] zpol7t AL Ao wFE7t 1B SRS B
At

NFH 24 A3 ALF AT M-100204] 7H

(BMIR', %)
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Gondor 1 2 3 4 Total (0-4)

M M-0 33.93+2.50 27.12+2.01 15.61 £1.02 4.46+£2.27 59.95+£1.71
M-100 3249+ 1.33 25.79+1.43 15.88+1.29 5.55+2.67 60.14 +2.27
M-300 28.76+3.46 30.14+3.20° 15.55+0.82 5.07+2.42 60.02 +2.40
M-1000 31.86+1.79 27.82+1.45 16.22 £ 0.98 529+ 1.18 60.90 + 1.64

F F-0 2942+4.12 18.23 +£3.67 10.13 £2.55 1.34+1.76 48.62 +3.37
F-100 30.07 +£2.28 18.08 £2.42 10.64 +3.41 0.55+1.80 49.38 +3.10
F-300 28.67+6.40 23.15+3.59" 9.71+£3.06 0.69 +2.35 50.72 +3.02
F-1000 30.68+2.41 19.04 £3.08 10.62£1.43 0.84+2.14 50.07 £2.82

All values are expressed as mean + SD.

“Significantly different from the control group, M-0 (p < 0.05) using Dunnett test.
BWIR (body weight increasing rate) = (later week body weight-previous week body weight)/later week body weight x 100.
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Table 2. Weights of internal organs in male rats
Items M-0 M-100 M-300 M-1000

Absolute weight (g)

Liver 11.13+1.08 1279+ 132" 11.06 £0.96 11.37+0.88
Kidneys 2.78+0.24 2.95+0.30 2.79+0.26 2.77+£0.26
Spleen 0.72+0.09 0.84 £ 0.08 0.84 £0.20 0.77 £0.10
Adrenal glands 0.055 +0.005 0.057 £0.007 0.052 £ 0.003 0.055+£0.011
Heart 1.176 = 0.08 1.188+£0.20 1.079+£0.10 1.113+0.07
Lung 1.183£0.10 1.180£0.11 1.171 +£0.08 1.201+£0.07
Thymus 0.621 +0.08 0.709 £0.12 0.562+0.07 0.634+0.13
Salivary gland 0.56 £ 0.07 0.58 +£0.05 0.55+0.05 0.53 +£0.04
Brain 1.83 £0.08 1.76 £ 0.04 1.85+0.03 1.85+0.10
Testes 3.01+£0.18 2.94+0.28 2.98+0.22 2.99 £ 0.39
Relative weight" (%)

Liver 3.26+0.21 3.61+£043 3.24+0.18 3.25+0.16
Kidneys 0.81 + 0.06 0.83+0.07 0.81+0.04 0.79 £ 0.06
Spleen 0.21+0.02 0.23+£0.02 0.24 £ 0.04 0.22+0.02
Adrenal glands 0.016 + 0.002 0.016 £ 0.001 0.015+0.001 0.016+£0.003
Heart 0.344 +0.01 0.334 +£0.05 0316 +0.01 0.318+0.02
Lung 0.346 +£0.02 0.332+£0.02 0.343+£0.01 0.345+0.02
Thymus 0.18+0.02 0.20+0.03 0.16£0.02 0.18+0.03
Salivary gland 0.16 + 0.02 0.16 £0.01 0.16 +0.02 0.15+0.01
Brain 0.53 +£0.03 0.49 £0.02 0.54+0.02 0.53+£0.03
Testes 0.88 £ 0.07 0.83+£0.10 0.87+0.08 0.86+£0.13

All values are expressed as mean = SD.

*Significantly different from the control group, M-0 (p < 0.05) using Dunnett test.

Relative weight; organ weight/body weight x 100.
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Table 3. Weights of internal organs in female rats
Items F-0 F-100 F-300 F-1000
Absolute weight (g)
Liver 6.96 £ 0.91 6.81+0.58 6.68 £ 0.74 6.71+£0.45
Kidneys 1.85+£0.19 1.80£0.21 1.77+£0.14 1.77+0.14
Spleen 0.54 +0.05 0.49+0.11 0.52 +0.05 0.53+£0.08
Adrenal glands 0.062 + 0.009 0.059 £ 0.008 0.059 + 0.006 0.062 £ 0.008
Heart 0.762 £ 0.06 0.716 = 0.06 0.802 +0.08 0.750 £ 0.04
Lung 0.959 +0.06 0.929 +£0.07 1.015+0.10 0.997 £0.07
Thymus 0.50+0.12 0.49+0.13 0.54 +0.08 0.59+0.12
Salivary gland 0.41 +0.03 0.37+0.04 0.38+£0.03 0.37+0.03
Brain 1.74 £ 0.05 1.72 +£0.03 1.76 = 0.08 1.78£0.10
Ovaries 0.119+0.02 0.114+0.01 0.119£0.01 0.123+£0.01
Relative weight' (%)
Liver 3.26+0.30 3.18+0.25 3.13+£0.27 3.05+£0.16
Kidneys 0.87+0.07 0.84 £ 0.06 0.81£0.05 0.80 £ 0.05
Spleen 0.25+0.02 0.22+£0.04 0.24 +£0.01 0.24 +£0.03
Adrenal glands 0.029 + 0.004 0.027 £ 0.003 0.027+£0.001 0.028 £0.003
Heart 0.358 £0.02 0.333+£0.01* 0.375+0.02 0.341£0.01
Lung 0.451£0.03 0.432+0.01 0.475+0.03 0.449 £ 0.02
Thymus 0.23 +£0.05 0.22+0.05 0.25+0.03 0.27 +£0.05
Salivary gland 0.19+0.01 0.17+0.01 0.18+0.01 0.17+0.01"
Brain 0.82+0.05 0.80+0.06 0.82+£0.05 0.81+0.05
Ovaries 0.056 £0.011 0.053+£0.007 0.055 £ 0.006 0.056 £ 0.008
All values are expressed as mean + SD.
:‘Signiﬁcantly different from the control group, M-0 (p < 0.05) using Dunnett test.
'Relative weight; organ weight/body weight x 100.
Table 4. Complete blood cell count of male rats
Items” M-0 M-100 M-300 M-1000
RBC (x 10% 7.26 +0.54 7.33+£0.55 7.28+£043 7.28£0.45
Hb (mg/ml) 14.61 +0.86 15.19 £ 0.80 14.74 £ 0.95 14.90 £ 0.68
PCV (%) 40.64 +2.79 42.10+£2.88 41.00 +3.02 42.36+3.03
PLT (x 10%) 662.29 +229.35 685.33 £ 187.77 673.14 £ 75.87 643.43 £185.04
MCV (fl) 56.04 £1.53 57.49 £2.37 57.39+0.90 58.26+2.15
MCH (pg) 20.16 £0.53 20.76 £0.94 20.67 £1.07 20.54 £1.07
MCHC (mg/ml) 35.99+£0.91 36.11+1.10 36.00 +1.53 3525+1.81
WBC (x 10°) 12.88 +5.64 12.73 £4.55 12.62 +£2.94 13.94 £ 3.81
NE (%) 20.35+2.50 16.26 +£5.17 16.95+3.54 16.69 £4.78
LY (%) 74.93 £2.93 79.01 £6.78 78.64 £4.16 79.12+£5.74
MO (%) 3.01 +£0.59 3.65+1.29 3.06 £ 1.04 2.97+0.37
EO (%) 1.17+£0.76 0.69+0.63 0.93+£0.49 0.80 =+ 0.60
BA (%) 0.55+0.29 0.38+£0.31 0.43+£0.31 0.42+0.28

All values are expressed as mean = SD.
"RBC; red blood cell, Hb; hemoglobin, PCV; packed cell volume, PLT; platelets, MCV; mean corpuscular volume, MCH; mean
corpuscular hemoglobin, MCHC; mean corpuscular hemoglobin concentration, WBC; white blood cell, NE; neutrophils, LY;
lymphocytes, MO; monocytes, EO; eosinophils, BA; basophils.
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Table 5. Complete blood cell count of female rats
Ttems F-0 F-100 F-300 F-1000

RBC (x 10% 7.55+0.68 7.03£0.62 727+ 041 7.03+£0.53
Hb (mg/ml) 1459+1.13 13.86 = 0.47 14.47 £ 0.64 13.56 £ 0.97
PCV (%) 42.93 £2.81 40.61+3.10 40.91 £2.86 39.59+3.64
PLT (x 10%) 754.86 + 186.44 752.67 £ 111.51 743.00 + 131.76 709.33 £ 71.58
MCV (f) 57.01 £1.76 57.84+2.46 56.29 +£2.33 56.29+2.97
MCH (pg) 19.36 £ 0.49 19.86+2.13 19.93 +0.88 19.34+1.40
MCHC (mg/ml) 33.96 +1.07 3430+3.22 3543+1.12 34.36+2.12
WBC (x 10°%) 12.72 +4.17 10.33+£3.91 11.72 £ 3.66 9.42+3.71
NE (%) 14.74 +3.84 1421+4.78 13.23 £5.07 13.69 +£4.31
LY (%) 81.28 £5.78 82.05+5.88 84.42 £4.99 82.78+5.92
MO (%) 2.10+0.99 2.28+0.77 2.10+£0.65 2.05+£0.85
EO (%) 1.26 £1.32 0.99 £ 0.56 0.94+0.51 1.02+1.33
BA (%) 0.42+0.28 047+0.28 044+0.27 0.46+0.53

All values are expressed as mean + SD.
"RBC; red blood cell, Hb; hemoglobin, PCV; packed cell volume, PLT; platelets, MCV; mean corpuscular volume, MCH; mean
corpuscular hemoglobin, MCHC; mean corpuscular hemoglobin concentration, WBC; white blood cell, NE; neutrophils, LY;
lymphocytes, MO; monocytes, EO; eosinophils, BA; basophils.

Table 6. Analysis of serum chemistry in male rats

Ttems' M-0 M-100 M-300 M-1000
ALB (g/dl) 3.81+£0.19 3.81+0.19 3.78£0.16 3.65+0.15
ALP (IU/) 174.43 +45.52 167.00 +26.76 182.00 +50.32 171.00+31.39
ALT (1U/) 35.43 £6.08 33.43+£5.88 36.50+4.23 32.00+2.35
AST (1U/1) 112.00 +24.19 93.57+19.03 109.80 + 18.67 91.67+11.09
TBIL (mg/dl) 0.10+0.00 0.10£0.00 0.10 £ 0.00 0.10+0.00
CA (mg/dl) 821+0.15 8.76 £0.59 8.10£0.50 8.44+035
TC (mg/dl) 60.86 = 13.32 63.86 £ 6.34 59.80 £ 7.40 60.13+£11.39
CPK (1U/) 498.29 + 138.86 405.14 £ 105.97 349.40 + 94.63 286.63 +116.43"
CREA (mg/dl) 0.33+0.05 0.31+£0.04 0.31+0.01 0.30+0.05
GLU (mg/dl) 129.57+44.35 154.00 £20.20 15433 +£31.97 157.00 + 33.60
P (mg/dl) 10.27 +0.45 11.57+2.87 10.22+0.97 10.84 +1.09
TP(g/dl) 5.69+0.27 5.67+0.26 548+0.13 543+0.11
BUN (mg/dl) 10.80 + 1.40 11.91+1.88 12.38 £ 1.32 13.40+2.38"
TG (mg/dl) 72.00 +32.62 87.50 £30.96 64.67 £22.43 58.50+10.71
Sodium (mEgq/1) 141.16 = 1.66 140.07 + 1.55 141.13 £2.18 140.83 £ 1.53
Potassium (mEq/l) 4.59+0.64 4.71+£0.36 438+0.54 447+0.28
Chloride (mEg/1) 101.56+1.21 100.33 +1.43 10047 +1.23 100.41 %+ 1.50

All values are expressed as mean + SD.
*Significantly different from the control group, M-0 (p < 0.05) using Dunnett test.

fALB; albumin, ALP; alkaline phosphatase, ALT; alanine aminotransferase, AST; aspartate aminotransferase, TBIL; total biliru-
bin, CA; calcium, TC; total cholesterol, CPK; creatine phosphokinase, CREA; creatinine, GLU; glucose, P; phosphorous, TP;
total protein, BUN; blood urea nitrogen, TG; triglyceride.
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Table 7. Analysis of serum chemistry in female rats.

Items' F-0 F-100 F-300 F-1000
ALB (g/dl) 4.02+0.29 3.86+0.13 3.89+0.22 3.95+0.23
ALP (IU/) 106.33 +31.95 10220+ 16.71 116.43 +23.86 101.50+15.95
ALT (1U/l) 22.67+2.88 20.83 £3.25 22.00 +5.26 22.13+£3.52
AST (1U/l) 76.67 £ 15.04 78.40 +£12.03 81.29+16.92 80.75+14.50
TBIL (mg/dl) 0.10 £ 0.00 0.10+0.00 0.11+£0.04 0.11+0.04
CA (mg/dl) 8.47+0.51 8.42+0.44 8.41+0.22 8.41+0.35
TC (mg/dl) 76.83 £19.52 72.83+£7.78 66.00 + 13.53 67.38+18.49
CPK (1U/1) 181.00 & 77.33 170.00 + 48.46 169.33 £ 53.44 161.88 +£90.50
CREA (mg/dl) 0.30 +0.00 0.36 +0.05 0.33 +£0.05 0.34+0.07
GLU (mg/dl) 130.67 £20.10 128.83 £33.42 124.71 £ 21.69 125.63 £21.00
P (mg/dl) 9.65+1.43 9.44+1.93 9.58 +1.09 9.43+0.75
TP(g/dl) 5.62+043 5.48+0.26 5.51+0.25 5.61+0.33
BUN (mg/dl) 11.43+1.50 12.58 £0.70 13.35+£1.52 13.70+ 1.72°"
TG (mg/dl) 4533 £25.48 44.00 +£22.93 4329+ 19.25 38.17+9.37
Sodium (mEg/1) 139.28+1.78 139.82 + 1.41 139.91 +0.68 138.68 +1.42
Potassium (mEq/1) 438 £0.35 426+1.08 421 +0.45 428 +0.34
Chloride (mEq/l) 101.78 £1.38 101.62 +1.45 102.29 £ 1.24 102.11£1.58

All values are expressed as mean + SD.

“Significantly different from the control group, M-0 (p < 0.05) using Dunnett test.
fALB; albumin, ALP; alkaline phosphatase, ALT; alanine aminotransferase, AST; aspartate aminotransferase, TBIL; total biliru-
bin, CA; calcium, TC; total cholesterol, CPK; creatine phosphokinase, CREA; creatinine, GLU; glucose, P; phosphorous, TP;

total protein, BUN; blood urea nitrogen, TG; triglyceride.
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