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ABSTRACT. To evaluate influence of Saposhnikovia divaricata (Turcz.) Schischk extract on rat,
Saposhnikovia divaricata (Turcz.) Schischk extract was diluted with 0.9% saline (100 mg/ml/kg,
10 mg/ml/kg, and 1 mg/ml/kg, respectively), and each of diluted test material extract was daily treated
subcutaneously for 4 weeks and single-treated subcutaneously for 2 weeks. There were no significan-
ces in body weight analysis, urinary analysis, and ophthalmological test. However, in serum biochemi-
cal analysis and hematological analysis, we found some significances in high and middle dose group
compared with control group. These significances in serum biochemical analysis and hematological
analysis may be not induced by test material, because it was not found to be significant from control
group in histopathological examination. Therefore, it was concluded that NOEL (No Observed Effect
Level) of test material extract may be higher than all treatment doses used in this study, and Saposh-
nikovia divaricata (Turcz.) Schischk extract may be a non-toxic material.
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Table 1. Mortality observation in SD rats after single subcutaneous administration of Saposhnikovia divaricata (Turcz.)

Schischk extract for 2 weeks

Hours after treatment

Dose Days after treatment Einal

Sex .
(mgmikg) 1 2 3 4 5 & 1 2 3 4 5 6 7 8 9 10 11 12 13 14 mortality
Control(0) 0¥ 0 0 0 O O 0 0 0 0 0 0 0 0 0 0 0 0O 0 0 0/50%)
Male low(l) O 0 0 0 O O 0 0 0 0 0 0 0 0 0 0 0 0 O 0 050%)
Middle(10) 0 0 0 O 0 O 0 0 0 0O 0O 0 0 0 0 0 O 0 0 0 O050%)
High(100) 0 0 0 0 0 O 0 0 0 0O OO 0 0O 0 0 0 O O 0 0/50%)
Control©) 0 O O O O O 0 0 0 00O 0O 0 0 0 0 O O 0 0 O0/50%)
Female  Low (1) 0 0 0 0 0 O 0 0 0 0 0 0O 0O 0 0 0 0O 0 0 0 0/50%)
Middle(t) 0 0 0 0 0 0 0 0 0 O O 0 0 O 0 0 O O O O 0/5(0%)
High(100) 0 0 0 0 0 0 0 0 0 0O 0O 0O 0O 0 0 0 0 O 0O 0 0/50%)

Number of dead animal.
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Fig. 1. Body weight of rats. A: Body weight of male rats in repeated dose toxicity study; B: Body weight of female rats in
repeated dose toxicity study; C: Body weight of male rats in single dose toxicity study; D: Body weight of female rats in single

dose toxicity study.
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Table 3. Urinalysis in rats subcutaneously treated with Saposhnikovia divaricata (Turcz.) Schischk extract for 4 weeks

Sex Male Female
D Control Low Middie High Control Low Middle High
No Ofasrfimal 0 1 10 100 0 1 10 100
’ 5 5 5 5 5 5 5 5
Nitrite - - - . -
NA NA NA NA NA NA NA NA
Urobilinogen NA NA NA NA NA NA NA NA
(Ehrilich unit/dl) NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
30 30 30 - - 30 -
: - 30 30 - - - - -
(Pr;‘;tz,r)‘ 30 30 30 ; . -
30 - 30 30 - - - -
- - 30 - - -
7 7 8 8 7 6 7 7
8 7 8 7 8 8 7 7
pH 7 8 7 8 8 7 6 7
7 7 8 8 8 7 6 8
7 8 8 7 6 8 8 8
5-10 5-10 50 50 5-10 - 5-10
50 50 - - 5-10 5-10 50 -
Ocecult blood - - - - 5-10 - -
50 5-10 - 50 5-10 50 - -
5-10 5-10 50 50 - 5-10 5-10 5-10
- - + - - - -
Ketone body ) ) ) )
/dl ) ) . ° N N B
(mg/di) ) N )
Bilirubin - - - - -
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
Glucose
(/dl) NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA, Normal.
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+24.90 U/

S NEZ(178.00
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Table 4. Hematological values of rats subcutaneously treated with Saposhnikovia divaricata (Turcz)) Schischk extract for 4

weeks
Sex Male Female
Dose Cont)rol Low Middle High Control Low Middle High
. 0° 1 10 100 0 1 10 100
No. of Animal
5 5 5 5 5 5 5 5
- 3.40 1,60 2.20 2.60 3.40 260 340 280
Neutrophil (%) +1.529 +0.89 +1.64 +3.05 +2.19 +3.58 +2.51 +2.49
) 96.20 96.40 97.80 97.40 96.60 97.40 96.60 97.20
Lymphocyte (%) +1.64 +4.78 <164 £3.05 +2.19 +3.57 22,51 £2.49
! 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Monocyte (%) +0.00 +0.00 +0.00 +0.00 +0.00 +0.00 +0.00 +0.00
o 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Eosinophil (%) +0.00 +0.00 £0.00 £0.00 +0.00 +0.00 +0.00 0.00
- 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Basophil (%) +0.00 +0.00 +0.00 +0.00 +0.00 £0.00 +£0.00 +£0.00
, 8.58 8.38 7.16 8.92 8.18 9.70 8.56 8.42
WEC (x107) +3.45 D52 2,69 +1.08 225 +2.65 +3.05 +3.05
5 7.06 712 756 6.99 7.49 7.57 6.85* 7.26
RBC (x10"u) +0.27 +0.19 +0.66 +0.39 +0.33 +0.48 +£0.30 +0.15
HGB (o) 14.94 15.46 16.16* 15.32 1554 15.54 13.86* 14.96
+0.34 +0.62 +0.86 +1.00 +1.14 +0.68 0.25 £0.11
HOT (2% 4180 42,60 44.60 4240 44.60 45.60 41.80 44.20
o +1.48 +1.52 +2.88 +3.21 +3.36 251 £0.84 £0.84
-~ 59.40 48.20 59.40 60.80 59.20 60.20 61.20 61.00
0,89 +16.75 241 <148 228 £0.84 +1.92 +1.58
MOH { 59.40 21.40 20.80 21.60 20.20 20.20 19.80 20.40
Pg) +0.89 £0.55 +1.30 +0.55 +1.10 +0.45 +0.45 £0.89
35.00 35.40 35.20 35.40 34.20 33.60 32.40 33.20
MCHC (g/dl) 0,71 0,55 +0.84 +0.89 0,84 0,55 +0.55 0,45
— 804.40 857.60 78820 78540 720.40 70840  90200*  736.00
(x10°u) S117.30 18200  +168.38  +117.23 413014 +73.32 w9321 417163

ADose volume of Saposhnikovia divaricata (Turcz)) Schischk extract (mg/mikg); "Number of animals; “Values were expressed as

mean+S.D.
*Significantly different from control group (p < 0.05).

WBC, white blood cell; RBC, red blood cell; HGB, hemoglobin; HCT, hematocrit; MCV, mean corpuscular volume; MCH, mean
corposcular hemoglobin; MCHC, mean corposcular hemoglobin concentration; PLT, platelet.

(43.80-£14.96 mg/dljell &l Ao}, §ao)E
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A= F1-8-32(16.424+1.65 mg/dlie] /3t Z=21.02
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I} A-&74(5.341 0.65 mEqg/)e] SAIHAEH7.34+2.09
mEg/ell Ble) 748kt Chloride2] % A4 A
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Table 5. Serum biochemical values of rats subcutaneously treated with Saposhnikovia divaricata (Turcz.) Schischk extract for

4 weeks
Sex Male Female

Control Low Middle High Control Low Middle High

Dose 0 1 10 100 0 1 10 100

No. of Animal 50 5 5 5 5 5 5 5
5.45 5.66 568 5.39 6.46 6.57 6.48 6.15

TP (g/dh) +0.34° +0.35 +0.39 £0.37 +0.68 +0.19 +0.36 £0.14
o 242 2.41 2.49 236 2.86 295 2.90 2,69
Albumin (g/dl) +0.13 £0.13 £0.15 +0.20 +0.21 +0.08 +0.16 +0.11
AST (U 17800  128.80°  125.00°  142.20* 180.20 14160  25060°  156.80
ST (UM +24.90 +32.70 +14.18 +24.10 +08.46 +36.20 +64.23 +42.48
ALT 43.00 37.20 33.00* 32.60* 33.80 29.20 40.60 32.20
(un) +8.80 +5.06 +4.36 +2.88 +8.11 +4.02 1817 217
0.04 0.04 0.04 0.04 0.12 0.07 0.05 0.04

TB (mg/di) +0.02 +0.01 +0.01 £0.01 +0.18 +0.05 +0.02 +0.01
LU (mad 151.60 134.00 144.60 133.60 122.40 131.80 122.20 118.60
(mgydi) +18.77 +7.71 +30.09 +10.16 +02.52 +15.05 +5.67 +20.14
ALP (ul 973.40 873.20 907.80 827.60 692.00 680.80 582.20 697.20
(ul) +35754  +190.32 413755  +119.47 £50.31  +162.11  198.82 +18.10
72.60 71.00 67.60 64.00 83.60 80.80 74.20 82.40
CHOL (mg/di) +12.93 +4.42 +13.63 +9.82 +7.27 +10.18 +11.99 +4.10
TG (ma/dl 69.20 37.00 42.60 73.60 43.80 16.20* 23.60 44.00
(mg/di) +34.38 +13.02 +20.71 +80.02 +14.96 +9.45 +13.03 2224
17.60 15.14 14.44 15.20 21.02 18.02 18.80 16.42"
BUN (mg/di) 256 +2.15 +1.41 +2.64 +3.85 +357 220 +1.65
0.44 0.44 0.50* 0.40 0.50 0.50 0.48 0.46
CREAT (mg/d)) +0.05 +0.05 +0.00 +0.00 +0.00 +0.00 +0.08 +0.05
Na (mEq) 141.40 141.60 143.80 142.20 141.80 143.20 143.40 143.20
9 +1.52 +1.82 +3.27 +0.84 +1.64 +1.48 +6.43 +1.79
K (mEg) 6.08 5.58 5.06 5.24 7.34 5.34* 6.36 5.18*
9 +0.91 £0.78 £0.47 20.72 2,00 +0.65 +0.99 1018
Ol (mEqn 10720 10280  105.80 107.60 105.80 105.80 106.80 105.20
+2.49 +0.84 +2.86 +1.52 +1.64 +0.85 +5.45 +1.64

“Dose volume of Saposhnikovia divaricata (Turcz.) Schischk extract (mg/ml/kg); Number of animals; “Values were expressed as

mean+S.D.
*Significantly different from control group (p < 0.05).

TP, total protein; TB, total bilirubin; AST, aspartate transaminase; ALT, alanine transaminase; A/G ratio, Albumin/Globulin ratio;
GLU, glucose; ALP, alkaline phosphatase; CHOL, cholesterol; TG, triglyceride; BUN, blood urea nitrogen; CREAT, creatinine; Na,

sodium; K, potassium; Cl, chloride.

Table 6. Prothrombin time and thromboplastin time of SD
rats subcutaneously treated with Saposhnikovia divaricata
(Turcz.) Schischk extract for 4 weeks (unit: second)

Group Controf Low Middle High
Sex Dose (mg/mikg) 0 1 10 100
No. of animal 5 5 5 5
PT Mean 15.32 1444 15.06 15.94
Male S.D. 0677 2085 =20.89 £1.13
Mean 3580 3420 37.00 36.60
PTT S.D. +6.65 487 235 +6.94
PT Mean 1530 1584 14.86 14.80
S.D. +0.96 £1.27 027 044
Female
Mean 31.80 36.00 41.00* 36.40
PTT S.D. 466 872 6.04 +297

“Values were expressed as meanzS.D.
*Significantly different from control at p < 0.05.
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Table 7-1. Absolute organ weights of rats subcutaneously treated with Saposhnikovia divaricata (Turcz.) Schischk extract for 4

weeks {unit: g)
Sex Male Female
Dose Control Low Middle High Control Low Middle High
: o 1 10 100 0 1 10 100
No. of Animal 10” 10 10 10 10 10 10 10
Body Weidht 3705 372.43 375.43 374.30 234.94 237.64 237.80 24425
y Weig +26.719 +23.37 +14.20 +19.39 +14.22 +15.77 +17.78 +15.37
Liver 12.83 11.45* 11.39* 12.01 8.09 8.47 8.10 8.09
+12.83 +1.52 +1.43 +0.80 +0.80 +1.02 +0.92 +0.48
Solesn 0.72 0.70 0.70 0.73 0.51 0.53 0.52 0.55
P +0.19 +0.21 +024 +0.08 +0.07 +0.06 +0.08 +0.06
Kidney Lt 1.22 1.26 1.19 1.23 0.80 0.83 0.79 0.84
+0.11 +0.15 +0.09 +0.10 +0.06 +0.07 +0.07 +0.06
Kidney Rt 1.22 1.25 1.18 1.24 0.80 0.83 0.82 0.82
y +0.10 +0.12 +0.10 +0.13 +0.06 +0.08 +0.05 +0.07
0.03 0.03 0.04 0.03 0.03 0.03 0.03 0.04
Adrenal gl. (left) +0.01 £0.01 +0.01 +0.02 +0.01 +0.01 +0.01 +0.01
, 0.04 0.04 0.03 0.04 0.03 0.03 0.03 0.03
Adrenal gl. (right) +0.01 £0.02 0.01 +0.01 0,01 +0.01 +0.01 £0.01
Heart 124 1.33 1.21 1.20 0.86 0.87 0.85 0.92
+0.11 +0.20 +0.09 +0.07 +0.10 +0.10 +0.08 +0.10
Lun 152 1.44 1.45 1.41 1.25 1.24 117 1.23
ung +0.19 +0.17 +0.17 +0.15 +0.21 +0.12 +0.16 +0.11
™ 0.74 0.77 0.64 0.72 0.71 0.78 0.72 0.75
ymus +0.13 +0.21 +0.12 +0.15 +0.08 +0.17 +0.17 +0.14
. 1.48 1.55 1.56 1.51 ) )
Testis Lt. 4015 015 +0.09 +0.16 - -
. 1.48 1.53 1.55 151 ) )
Testis Rt. +0.18 +007 +0.10 +0.14 - -
o 0.41 0.39 0.40 0.37
Epididymis left +0.09 +0.04 +0.05 +0.05 - : - ;
o 0.38 0.38 0.37 0.40
Epididymis right +0.05 +0.03 +0.05 +0.06 - - - :
164 1.46 1.57 1.47 ) ) )
Prostate +0.33 +0.12 +0.27 +0.17 -
0.55 0.60 0.55 0.53
Uterus - - - - +0.26 +0.22 +0.15 +0.22
0.06 0.08 0.06 0.07
Ovary left - - - - +0.02 +0.02 +0.02 +0.02
. 0.06 0.07 0.06 0.08*
Ovary right - - - : +0.02 +0.01 +0.01 +0.01
Sal iand teft 0.37 0.32 0.36 0.35 023 024 0.23 0.25
allvary gland le 0.09 +0.04 +0.06 +0.03 +0.04 +0.03 +0.04 +0.03
i . 0.35 037 0.36 0.35 0.26 0.23 0.23 0.27
Salivary gland ight 5 o3 +0.07 +0.06 +0.03 +0.04 +0.06 +0.03 +0.04
Brai 1.94 1.98 1.92 1.84 1.81 1.81 1.89 183
rain £0.07 +0.09 +0.10 £0.31 +0.11 £0.10 +0.09 +0.10
HYOOBYS 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
YPOpnysis +0.00 +0.00 +0.00 +0.00 +0.00 +0.00 £0.00 +0.00
JDose volume of Saposhnikovia divaricata (Turcz)) Schischk extract (mg/mlkg); Number of animals; “Values were expressed as
mean+S.D.
*Significantly different from control group (p < 0.05).
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Table 7-2. Relative organ weights of rats subcutaneously treated with Saposhnikovia divaricata (Turcz.) Schischk extract for 4

weeks (unit: g)
Sex Male Female
D Control Low Middle High Control Low Middle High
No. of Acimal 0? 1 10 100 0 1 10 100
) ! 10 10 10 10 10 10 10 10
Liver 3705 372.43 37543 374.30 234.94 237.64 237.80 244.25
v/ +26.71° +23.37 +14.20 +19.39 +14.22 +15.77 +17.78 +15.37
Soleen 12.83 11.45* 11.39* 12.01 8.09 8.47 8.10 8.09
P +12.83 +1.52 +1.43 +0.80 +0.80 +1.02 £0.92 +0.48
Kidnow Lt 0.72 0.70 0.70 073 0.51 053 052 0.55
y £0.19 +0.21 +0.24 +0.08 +0.07 +0.06 +0.08 +0.06
Kichey Rt 122 126 119 123 0.80 0.83 0.79 0.84
+0.11 +0.15 +£0.09 £0.10 +0.06 £0.07 +0.07 +0.06
122 125 118 1.24 0.80 0.83 0.82 0.82
Adrenal gl. (lef +0.10 £0.12 +0.10 +0.13 +0.06 +0.08 +0.05 +0.07
. 0.03 0.03 0.04 0.03 0.03 0.03 0.03 0.04
Adrenal gl. (right) +0.01 +0.01 +0.01 +0.02 +0.09 +0.01 +0.01 +0.01
Hoar 0.04 0.04 0.03 0.04 0.03 0.03 0.03 0.03
+0.01 +0.02 +0.01 +0.01 +0.01 +0.01 +0.01 +0.01
Lun 124 1.33 121 120 0.86 0.87 0.85 0.92
9 +0.11 +0.20 +0.09 +0.07 +0.10 +0.10 +0.08 +0.10
152 144 145 141 125 124 147 123
Thymus +0.19 +0.17 +0.17 +0.15 +0.21 £0.12 £0.16 0.1
Tosts Lt 074 0.77 0.64 0.72 0.71 0.78 072 0.75
: +0.13 +0.21 £0.12 +0.15 +0.08 +0.17 £0.17 +0.14
. 148 155 156 151
Testis Rt. +0.15 1015 +0.09 +0.16 - - - -
. 148 . 155 51
Epididymis left +0.18 110%37 +0.10 o0 - - - -
N 41 . 4 .
Epididymis right 190.09 1003(?4 :SO(% «_2)3075 - - - -
0.38 0.38 0.37 0.40
Prostate +0.05 +0.03 +0.05 +0.06 - - - -
164 146 157 147
Uterus +0.33 +0.12 +0.27 +0.17 - - - :
0.55 0.60 0.55 0.53
Ovary left - - - - +0.26 £0.22 £0.15 £0.22
. 0.06 0.08 0.06 0.07
Ovary right : - - - +0.02 £0.02 +0.02 +0.02
Salivary gland left - - - - J_S)Ooee 1%0071 1%0061 20031
. . 037 032 036 035 023 0.24 0.23 0.25
Salivary gland right +0.09 +0.04 +0.06 +0.03 +0.04 +0.03 +0.04 +0.03
Brain 0.35 0.37 0.36 0.35 0.26 023 023 0.27
+0.03 £0.07 +0.06 £0.03 +0.04 +0.06 £0.03 +0.04
. 104 108 192 184 1.81 1.81 1.89 183
Hypophysis +0.07 +0.09 £0.10 +0.31 +0.11 £0.10 +0.09 £0.10

*Dose volume of Saposhnikovia divaricata (Turcz.) Schischk extract (mg/mi/kg); ®Number of animals; “Values were expressed as
meanzS.D.
*Significantly different from control group (p < 0.05).
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