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ABSTRACT. This study was performed to evaluate single and repeated-dose toxicities of Bee
Venom Extracts (F1, F3) in Sprague-Dawley. F1 was injected subcutaneously to rat at dose levels of
0, 0.0002, 0.002, 0.02 mg/kg/day for single-dose toxicity study and repeated-dose toxicity study. F3
was injected subcutaneously to rat at dose level of 0, 0.003, 0.03, 0.3 mg/kg/day for single-dose toxic-
ity study and repeated-dose toxicity study. In both studies, there were no dose related changes in
mortality, clinical sign, body weight change, food and water consumption, opthalmoscopy, organ
weights, urine analysis, biochemical examination, and hematological findings of all animals treated
with Bee Venom (F1, F3). Gross and histopathological findings revealed no evidence of specific toxic-
ity related to Bee Venom (F1, F3). These results suggest that the subcutaneous NOEL (No Observed
Effect Level) of Bee Venom (F1, F3) may be over F1 - 0.02 mg/kg, F3 - 0.3 mg/kg.
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Table 1. Mortality of male and female Sprague Dawley rats after single subcutaneous administration of F1 and F3

Dose Hours after treatment Days after treatment Final

Sex .
(mghkg) 1 2 3 4 5 6 1 2 3 4 5 6 7 8 9 10 1 12 13 14 mortality

High 0 0 0 0 0 O 6 0 0 0 0 0O O O O O O O O 0 050%)

Male Midde 0 O O O O O 0 0 0 0 0 0 0 O O O O 0O 0O O 050%)
Low 0 0 0 0O O O 0O 0 0 0 0 0 0 0O 0O 0O O 0O O 0 050%)

E1 Control 0 0 O 0O O O 0 o 0O 0 O 0O O 0O 0 O O O O O O050%)
High 0 0 0 0O 0 O 6 0 0 0 0 0O O O O O O O O O 0/50%)

Female Midde 0 0 O O O O 0 o0 6 0 0 O O O O O O O O 0 050%)
Low 0 o 0 0 0 o 0 0 0 0 0O O O O O O O 0O 0 QO O050%)

Contol 0 0O O O O O 0o 0o 0 6 0 0 0 O O O O O O O 0/50%)

High 0 0 0 0 0 O 0 0o 0 0 0O 0O O 0 0 O O O O 0 050%)

Male Mdde 6 0 O O 0 O 0 0 0 0 0 0O 0 O O O O O O O 0/50%)
Low 0O 0 0 O 0 O 0 o 0 0 0 0 0 0 0O O O O 0O 0 050%)

F3 Contol 0 O O O O O 6 0 0 0 O 0O O 0O 0O O O O O 0 050%)
High 0 0 0 0 0 O 6 0 0 0 0 O O O O O O O O O 050%)

Female Midde 0 O 0 O O O 6 o 0 0 0 0 0 O 0O O O O 0 0 050%)
Low 0 0o 0 0 0 o0 0 o 0 0 0O 0 0 0 ¢ O O O 0 0 050%)

Contol 0 0 O O O O 0 0 0 0 0O 0O 0O 0O 0O O O O O 0 050%)

INumber of dead animal.
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Fig. 1. Body weight of rats (Single Adminstration) for 14 Days. A: Body weight of F1 male rats; B: Body weight of F1 female
rats; C: Body weight of F3 male rats; D: Body weight of F3 female rats.
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Table 2. Autopsy findings of male and female Sprague
Dawley rats after single subcutaneous administration of F1
and F3

High Middle Low Control
Fate tk fd tk fd tk fd tk fd

No.of Male 5 O 5 0 5 0 5 0
F1 animals Female 5 0 5 0 5 0 5 0

Male NAD

Female NAD 5

Fate tk fd tk fd tk fd tk fd

No.of Male 5 O 5 0 5 0 5 0
F3 animals Female 5 O 5 0 5 0 5 0

Male NAD

Female NAD 5

tk: Terminal killed.
fd: Found dead.
NAD: No abnormalities detected.
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Fig. 2. Body weight of rats (Repeated adminstration) for 4 weeks. A: Body weight of F1 male rats; B: Body weight of F1
female rats; C: Body weight of F3 male rats; D: Body weight of F3 female rats.
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Table 3-1. Urinanalysis in SD rats subcutaneously treated with F1

Sex Male Female
Control Low Middle High Control Low Middle High
Parameter 0 0.0002 0.002 0.02 0 0.0002 0.002 0.02
5 5 5 5 5 5 5 5
Nitrite - - - - + - . R
normal normal normal normal normal normal normal normal
Urobilinoaen normal normal normal normal normal normal normal normal
(Ehrilich ur?i(ta/ di) normal normal normal normal normal normal normal normal
normal normal normal normal normal normal normal normal
normal normal normal normal normal normal normal normal
30 30 30 - - 30 - -
. - 30 30 - - - - -
Protein 30 30 30 ) ) i i )
(mg/cl) 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 -
Occult blood - - - - - 5-10 - -
50 5-10 - 50 5-10 50 -
5-10 5-10 50 50 - 5-10 5-10 5-10
Ketone body
(mg/dl) i i N ) ) ) i i
Bilirubin - - - - - - - -
normal normal normal normal normal normal normal normal
al normal normal normal normal normal normal normal normal
ucglse normal normal normal normal normal normal normal normal
(g/dh) normal normal normal normal normal normal normal normal
normal normal normal normal normal normal normal normal
dEH oz BAYUHTable 3-2). Z(15.68+0.55 g/dIPIME -S4 thZ2:2(14.80+0.5 g/dI)
OIMErE ZAIAZ: A8 H717HE Fdt BE AE I viasle] foXde S7HE 2. Plateletel] @3}
=4 FolzoA izl HEl Ag=de] Folo] 719 7 A8-H2(607.60+ 227.57X 10%ulell A &9z
&

o] &t vishke I =A] 4% T(747.604+130.89X 10%ul)ell B1&te] Fol Al 2AaE
Hojsh ol MEMSSE ZAEI: BHA BAAD  UehRIcHTable 41) F32 Tl AREoAE WBC
F1e %ojat A@ZolMi Hemoglobinel #ale] 4= o Bate] A F7H832(10.20+0.87X 10°IeIA &
T-§214.9610.36 g/dlelM A4 tHZET(15.88+0.31 AU 24(6.88 1.19X 10%ulell Wlste]  g7d el A]
g/diE vlstel foldYE A4S BT, O TET SN F7HE A olglelliE ojuld felHel Wt

g i 5

0;
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Table 3-2. Urinanalysis in SD rats subcutaneously treated with F3
Sex Male Female
Control Low Middle High Control Low Middle High
Parameter 0 0.0003 0.003 0.03 0 0.0003 0.003 0.03
5 5 5 5 5 5 5 5
i R R + + . . R
Nitrite - - - - - - - -
. - + - . + - ;
normal normal normal normal normal normal normal normal
Urobilin normal normal normal normal normal normal normal normal
roptinogen normal normal normal normal normal normal normal normal
(Ehrilich unit/dt)
normal normal normal normal normal normal normal normal
normal normal normal normal normal normal normal normal
30 - 30 - - - - -
. - - 30 - - - - -
Protein
(mydl) % : : : % : : :
- 30 - 30 - 30 - -
7 6 7 6 6 6 7 7
7 6 6 6 7 7 7 6
pH 6 6 6 7 6 7 7 7
6 6 7 6 7 7 6 7
6 7 6 7 6 6 6 7
5-10 - - 5-10 50 5-10 - -
- 5-10 5-10 5-10 - - - -
Qccult blood 5-10 - - - - - - -
5-10 - 5-10 5-10 5-10 - - 5-10
- 5-10 - 5-10 - - - 5-10
+ - - - - - - -
Ketone body
(mg/dl) ) i ] i i i i i
R + _ + R - R -
Bilirubin - - - - - - - -
normal normal normal normal normal normal normal normal
Glucose normal normal normal normal normal normal normal normal
(g/dl) normal normal normal normal normal normal normal normal
g normal normal normal normal normal normal normal normal
normal normal normal normal normal normal normal normal
#FE) 2] ttHTable 4-2). F1& T3 Al@ate] 8% dhel SANZEE(3.17+0.06 g/dell vk #2439
Aspera 7AAF A= Total proteindl] #3ke] =2 12 #aE B ASTe oAM= fod vistE Bolr
#F(6.48+0.64 g/dlle]l 4 =H6.91£0.15 g/dl) & UG ASH(283153.22 UMl SAAUIZRT
Hsled f-2l5F =718 BT, YA = 28" (B, (215. 8+29 2 1UMel H8ld F93 F718 BT ALT

+0.45 g/dl)e]

98t Z+4AZ At Albumind ¢
(3.1+0.36 g/dl)e] 24th%+(2.73+£0.08 g/diel] B]3l
Freldsle 78 B, P A8%(2.59+0.26 g/

SN2 T6.48+0.27 g/dle] WEte) &
Jole 47 18w

-

+3.36 U)ol B8k 6213

TIAE

F7 T4FT(24.2110.66 IU/)0] LA

Z7 (346
BHAL, A AL
(39.4+9.42 IU/ljo] 2/dt#2(23.4+3.51 U/ B}

of fel 78 Bk Total bilirubing 54, 4R =
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Table 4-1. Hematological values of SD rats subcutaneously treated with F1

Sex Male Female
Control Low Middle High Control Low Middle High
Parameter 0 0.0002 0.002 0.02 0 0.0002 0.002 0.02
5 5 5 5 5 5 5 5
. 2.00 180 120 180 1.40 120 120 110
Neutrophil (%) +1.037 +0.84 +0.45 +0.84 +0.547 +0.45 +0.45 +0.45
. 98.00 98.20 98.80 98.20 98.60 98.80 98.80 99.00
Lymphocyte (%) +1.23 +0.84 0,45 +0.83 0,55 £0.45 2045 20,00
. 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
. 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
, 14.90 40.48 28.02 11.44 24.64 20.46 28.68 16.32
WBC (x107ul) +4.94 +44.30 +19.92 +5.52 0,99 +5.53 +12.62 +4.57
6 7.82 7.42 7.40 7.27 7.04 7.13 6.90 7.35
RBC (x10" i) +0.16 +0.28 +0.23 +0.32 +0.30 +0.27 +0.30 +0.25
HGB (g/d) 15.88 15.68 15.54 14.96* 14.80 14.88 1458 15.68*
+0.31 +0.77 +0.38 +0.36 £0.51 +0.58 +0.55 +0.55
HOT (%) 47.20 46.60 46.60 45.20 44.00 44.40 43.40 46.40
o +1.09 +2.61 +2.30 £0.84 +1.87 +2.07 +2.07 +1.67
MCY @) 60.40 62.80 63.00 62.20 62.40 62.40 62.80 63.40
+0.89 +1.92 +1.87 278 4207 +1.52 +1.92 219
MCH (pg) 20.00 20.60 20.60 20.20 20.60 20.60 20.60 21.00
P9 +0.00 +0.55 +0.55 +0.45 +0.55 +0.55 +0.55 +0.00
31.00 33.00 32.60 32.60 32.60 33.00 33.00 33.00
MCHC (g/di) +5.05 +0.71 +0.89 +0.55 +0.55 0.00 +1.00 2071
PLT (10%) 747.60 607.60* 918.40 771.2 824.20 865.20 782.60 999.80
W +130.89 122757 20207  +94.81 +82.59 +5142  +126.83 22951

Aalues were expressed as meansS.D.; ®Percentage of Total WBC.

*Significantly different from control at 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.

Table 4-2. Hematological values of SD rats subcutaneously treated with F3

Sex Male Female
Control Low Middle High Control Low Middle High
Parameter 0 0.003 0.03 03 0 0.003 0.03 03
5 5 5 5 5 5 5 5
o 2.00 1.60 1.60 120 2.20 1.80 2.20 2.40
Neutrophil (%) +1.00° +0.89 +0.55 +0.45 +1.64% +0.84 4268 +2.19
. 98.00 98.40 98.40 98.80 97.80 98.20 97.80 97.60
Lymphocyte (%) +1.00 +0.89 +0.55 0,44 +1.64 20,84 268 219
. 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
o 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
5 8.76 8.68 7.40 7.94 6.88 758 10200 806
WBC (x107ul) 42907 +2.02 212 +3.07 +1.19 +2.06 1087 +0.76
RBC (<10° ) 7.34 6.90 713 7.36 6.42 6.38 6.49 6.45
u +0.33 +0.26 +0.51 +0.33 £0.35 +0.21 +0.43 +0.24
15.74 15.16 15.00 15.08 13.84 14.06 14.02 13.90

HGB (g/dl) +0.58 +0.61 +0.71 +0.48 +0.47 +0.51 +0.82 +0.63
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Table 4-2. Continued
Sex Male Female
Control Low Middie High Control Low Middle High
Parameter 0 0.003 0.03 0.3 0 0.003 0.03 0.3
5 5 5 5 5 5 5 5
HCT (%% 43.40 41.40 41.40 43.80 37.80 38.60 38.20 38.00
(%) +1.82 +1.82 +2.30 1228 +1.30 11,67 +2.39 +1.73
MGV 59.40 60.00 58.20 60.00 59.20 61.00 59.40 59.00
@) +1.14 +1.00 +1.10 +1.41 +1.48 +1.41 +2.30 +1.00
MCH 21.00 21.60 20.60 21.40 21.00 21.40 21.40 21.00
(pg) +0.00 +0.55 +0.89 +0.89 +0.71 +0.54 +1.14 +0.00
35.20 35.80 35.40 35.60 35.60 35.60 35.60 35.80
MCHC (g/dl) 20.45 +0.45 +0.55 +0.54 +0.55 +0.55 +0.54 20,45
PLT (x10%ul) 746.40 854.40 873.00 836.40 1004.80 778.80 845.80 889.40
(x W +332.10 +53.19 +50.60 3274.84 +206.09 +46.78 +69.56 +318.27

WValues were expressed as mean=S.D.; “Percentage of Total WBC.

*Significantly different from control at 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.

Table 5-1. Serum biochemical values of SD rats subcutaneously treated with F1

Sex Male Female

Control Low Middle High Control Low Middle High

Parameter 0 0.0002 0.002 0.02 0 0.0002 0.002 0.02

5 5 5 5 5 5 5 5

TP (g 5.91 5.82 5.84 6.48" 6.48 6.23 6.23 589"
g +0.15% £0.15 +0.26 £0.64 +0.27% £0.17 +0.31 £0.45

. 273 277 267 3.10* 3.17 297 3.04 250+
Albumin (g/dl) +0.08 +0.10 +0.12 £0.36 +0.06 +0.09 +0.07 +0.26
AST (U 212.80 204.20 207.80 221.00 215.80 283.0* 215.00 226.60
+28.65 +14.27 +34.48 +40.01 +29.20 +53.02 +14.00 +18.95

ALT QU 34.60 34.60 31.20 24.20* 23.40 39.40* 25.40 30.20
£3.36 297 +4.65 £10.66 +3.51 £0.42 £4.98 8,64

0.04 0.03 0.04 0.03 0.02 0.03 0.03 0.04

TB (mg/di) +0.01 +0.01 +0.01 +0.01 +0.01 +0.02 +0.02 +0.02
GLU (mgd) 54.00 47.80 44.00 36.80" 63.00 56.80 52.80 36.60*
9 9,84 +3.90 +13.56 +5.85 +10.17 £10.92 40.96 £12.10
ALP () 688.20 818.00 81040  418.40" 430.80 471.20 431.60 502.40
+137.35  +16437  +182.92  +167.14 +88.85 8718  +10727  +130.67

60.40 85.00* 64.60 77.40 74.60 67.20 77.60 69.20

CHOL (mg/di) +9.61 +19.75 +12.86 +19.60 +9.61 +14.74 +11.78 +7.36
16 (mgid) 13.60 20.00 18.20 15.40 16.20 13.20 38.80* 18.80
9 +6.95 +8.28 +7.73 +8.08 +3.96 +3.90 +07.64 +6.14
20.00 15.14* 14.74* 20.06 15.06 17.42 15.64 17.34

BUN (mg/di) 251 +1.43 +1.50 +4.34 +3.41 +2.58 +3.41 +1.35
054 0.56 0.60 0.66 0.54 0.62 0.62 0.66*

CREAT (mg/d) +0.09 +0.05 £0.10 £0.00 +0.05 +0.04 +0.04 0.1
N [mEql) 137.00 138.00 136.00 135.20 138.00 136.00 136.40 137.00
9 +1.52 +0.45 2,74 +3.42 +1.00 +1.41 2,30 +2.39

K (mEQ 7.82 7.94 8.70 9.12 7.30 9.24* 8.02 9.72*
4 +1.25 +0.94 +1.29 +1.21 +0.34 +0.71 +0.64 +0.63
Ol (mEq) 104.60 104.0 104.80 106.80 101.60 102.00 100.80 102.60
g +0.89 +0.89 +1.29 +£0.45 +1.52 +0.71 +1.79 £1.14

“Values were expressed as meanzS.D. *Significantly different from control at p < 0.05.
TP, total protein; TB, total bilirubin; AST, aspartate transaminase; ALT, alanine transaminase; A/G ratio, Albumin/Giobulin ratio;
GLU, glucose; ALP, alkaline phosphatase; CHOL, cholesterol; TG, triglyceride; BUN, blood urea nitrogen; CREAT, creatinine; Na,

sodium; K, potassium; CL, chloride.
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Table 5-2. Serum biochemical values of SD rats subcutaneously treated with F3

Sex Male Female
Control Low Middle High Control Low Middie High
Parameter 0 0.003 0.03 0.3 0 0.003 0.03 0.3
5 5 5 5 5 5 5 5
TP (gid) 5.80 571 581 6.01 6.04 6.18 6.15 6.18
+0.13% £0.29 0,37 +0.32 +0.307 +0.18 +0.41 +0.54
. 243 2.47 2.49 262 263 272 272 276
Albumin (g/a) £0.07 £0.13 +0.09 £0.16 012 014 £0.16 017
AST QU 185.80 199.60 182.00 192.40 190.00 171.00 209.60 165.20
+53.72 +22.23 +43.52 +31.26 +22.99 +49.35  +108.63  +32.71
ALT (LN 36.80 31.60 34.20 34.60 31.80 35.80 39.00 32.00
+1.79 +4.28 +7.79 8.20 +7.01 228 2210 +5.83
0.03 0.02 0.01* 0.02 0.02 0.01 0.01 0.02
B (mg/d) +0.01 £0.01 +0.01 +0.01 +0.01 +0.01 £0.01 +0.01
GLU (ma/d) 110.40 109.60 109.80 105.50 112.00 123.00 124.20 117.80
+12.28 +21.71 +19.92 +10.33 +11.72 £20.99 +16.27 +15.80
ALP W) 794.00 769.60 842.00 737.40 692.20 627.20 667.20 616.60
+165.68 %7380 12778  +118.38 +14328  +173.01 26644  +127.26
77.80 81.60 69.00 80.80 72.80 77.40 71.40 73.80
CHOL (mg/di) +10.76 +6.80 £9.08 +8.56 £9.42 +13.94 +10.38 +10.76
16 (mg/d) 35.80 52.40 40.20 37.80 32.80 46.80 53.20 57.00
+14.01 99.12 +17.85 +13.92 +26.82 +16.40 28.79 2775
20.40 18.40 18.58 20,24 18.74 18.62 20,58 18.92
BUN (mg/di) .67 .44 +0.74 +1.99 +2.88 +1.80 £3.03 +2.32
0.44 0.46 0.44 0.48 0.50 0.54 0.50 052
CREAT (mg/di) +0.05 +0.05 +0.05 +£0.05 +0.07 +0.05 +0.00 +0.04
Na (mE) 136.40 137.20 137.40 136.00 134.20 135.80 135.00 134.00
g +1.52 +2.05 2,07 2,34 £0.45 +1.30 +1.41 +1.58
K (mEq) 9.42 8.98* 9.34 10.00 9.84 8.96" 9.46 9.92
q +0.66 +0.69 +0.67 £0.00 £0.36 +0.89 £0.70 018
&1 (mEgM) 100.40 101,60 101.60 102.00 103.00 102.40 101.60 103.00
g +1.52 £0.89 +1.14 +1.87 2565 +1.34 +0.89 +1.58

alues were expressed as mean+S.D. *Significantly different from control at 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.
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Table 6-1. Absolute organ weights of SD rats subcutaneously treated with F1 (unit: g)
Sex Male Female
Control Low Middle High Control Low Middle High
Parameter 0 0.0002 0.002 0.02 0 0.0002 0.002 0.02
5 5 5 5 5 5 5 5
Body Weidht 282.00 280.21 289.91 292.35 221.31 22112 20483 20348
y Vveig +18.029 +19.50 +15.62 +12.33 +9.767 +14.53 +13.94 +18.68
Liver 733 7.16 750 773 5.69 592 5.84 5.87
+0.73 +0.62 +0.96 +0.78 20,47 £0.55 +0.52 +0.59
Soleen 0.55 0.50 0.59 0.55 0.45 0.45 0.47 0.44
P +0.06 +0.06 +0.07 £0.07 +0.03 +0.01 +0.06 £0.05
Kidney Lt 1.01 102 1.06 1.07 074 0.77 0.74 072
y +0.09 +0.08 +0.10 +0.107 £0.05 +0.09 +0.06 +0.07
Kidnev Rt 1.00 1.01 1.06 0.99 0.76 0.74 0.75 0.72
y +0.06 +0.08 +0.11 +0.33 +0.08 +0.06 +0.07 £0.06
0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
Adrenal g. (left) +0.01 +0.01 +0.01 +0.01 +0.01 +0.01 +0.01 +0.01
‘ 0.03 0.03 0.03 0.03 0.03 0.03 0.04 0.03
Adrenal gl. (right) +0.01 +0.01 +0.01 +0.01 +0.01 +0.01 +0.01 £0.01
Heart 1.02 0.98 104 1.04 0.80 0.81 0.80 078
+0.07 +0.07 £0.11 £0.10 +0.06 +0.04 +0.07 +0.05
Lun 137 1.31 134 133 119 112 1.81 121
9 +0.21 0,08 £0.11 +0.11 +0.09 +0.07 +0.09 +0.17
Thmus 0.56 053 0.62 0.56 0.61 0.55 057 0.58
v +0.10 £0.10 +0.08 +0.11 £0.13 +0.06 +0.07 £0.12
. 1.44 1.44 135 154
Testis Lt. £0.12 +0.12 +0.36 +0.16 - - - -
. 1.41 146 115 151
Testis Rt. +0.16 +0.11 +0.55 +0.08 - - - .
o 0.36 0.36 0.33 0.38
Epididymis left +0.05 +0.04 +0.07 +0.08 - - - -
o 0.35 36 34 .
Epididymis right +0.06 504 508 506 - - - )
1.40 133 110 123
Prostate +0.10 +0.20 +0.61 +0.41 - - - -
0.51 0.61 054 0.37
Uterus - - - - +0.18 +0.22 +0.19 +0.08
0.07 0.06 0.07 0.06
Ovary left - - - - +0.01 +0.01 £0.01 +0.01
. 0.07 0.06 0.07 0.06
Ovary right - - - - +0.01 +0.01 +0.02 +0.02
. 0.37 0.36 0.37 0.35 0.22 0.21 0.24 0.21
Salivary gland left +0.06 +0.03 +0.06 +0.03 +0.02 +0.02 +0.03 +0.04
. . 0.37 0.35 0.64 0.45 0.23 0.23 0.25 0.22
Salivary glandright 5 55 +0.05 +0.51 +0.31 +0.05 +0.05 +0.03 +0.03
Brain 193 1.90 1.97 1.96 1.88 185 189 1.91
+0.10 +0.08 +0.08 +0.09 0,09 £0.12 +0.12 +0.09
. 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Hypophysis +0.00 +0.00 +0.00 +0.00 +0.00 +0.00 +0.00 +0.00

“Values were expressed as mean+S.D.
*Significantly different from control at p < 0.05.
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Table 6-2. Absolute organ weights of SD rats subcutaneously treated with F3 (unit: g)
Sex Male Female
Control Low Middle High Control Low Middle High
Parameter 0 0.003 0.03 0.3 0 0.003 0.03 03
5 5 5 5 5 5 5 5
Body Weidht 305.59 312.82 297.89 29566 230.18 24017 23376 22851
y 9 +16.43° +19.35 +22.97 +14.50 +8.93% +15.38 +18.69 +14.25
Liver 11.04 11.08 10.46 9.88* 8.12 8.67 8.76 876
+1.00 +0.66 +143 +1.00 +0.92 +0.77 +0.60 +0.97
Spleen 0.62 058 058 053 051 053 0.51 050
+0.12 +0.03 +0.06 +0.18 +0.04 +0.05 +0.05 +0.05
Kidnev Lt 1.12 1.08 1.06 1.04 0.75 0.80 0.80 0.75
y +0.07 +0.09 +0.11 0,07 +0.06 +0.06 +0.07 +0.06
. 112 1.09 1.08 1.12 0.82 0.83 083 081
Kidney Rt +0.08 +0.07 £0.11 +0.18 £0.08 +0.06 +0.06 +0.05
0.03 0.03 0.03 0.03 0.04 0.03 0.04 0.04
Adrenal g!. (left) +0.01 +0.01 +0.02 +0.01 +0.01 +0.01 +0.01 +0.01
. 0.03 0.03 0.03 0.03 0.04 0.04 0.03 0.03
Adrenal gl. (right) +0.01 +0.01 +0.02 +0.01 +0.01 +0.01 +0.00 +0.01
Heart 1.20 1.1 1.05* 1.08* 0.86 0.93* 0.94* 0.91
£0.10 £0.10 +0.11 +0.00 +0.06 £0.08 £0.10 +0.06
Lun 1.33 1.35 1.38 1.48 1.1 1.19* 113 117
9 +0.18 +0.12 +0.20 +0.02 +0.06 +0.07 +0.11 +0.06
Thvinus 0.68 0.65 061 0.61 055 056 059 0.56
y +0.06 +0.10 +0.07 +0.08 +0.12 +0.12 +0.13 +0.14
. 1.49 153 1.56 1.47
Testis Lt. +0.14 £0.12 +0.13 +0.19 - - - -
. 1.49 1.56 152 1.48
Testis Rt. +0.11 £0.15 +0.17 +0.16 - - - -
. 0.40 0.47 0.35 037
Epididymis left +0.06 +0.36 +0.06 +0.08 - - - :
. 39 0.38 0.35 0.38
Epididymis right fo.1o +0.09 +0.06 +0.07 - - ; -
147 1.41 145 1.49 ) )
Prostate +0.12 +0.15 +027 +0.30 - -
U 0.46 0.49 0.45 0.46
terus - - - - +0.12 +0.05 +0.14 +0.07
Ovar left 0.07 0.08 0.08 0.08
vary & . . . . £0.01 £0.01 +0.01 £0.01
. 0.07 0.07 0.06 0.07
Ovary right - - - - +0.01 +0.01 +0.01 +0.01
. 0.36 0.36 0.37 0.37 023 0.24 0.22 0.24
Salivary gland left £0.10 +0.04 +0.06 +0.05 +0.01 +0.04 +0.03 £0.03
. . 035 0.34 0.37 0.34 0.20 023 0.22 0.23
Salivary gland right 5 g +0.05 +0.06 +0.05 +0.01 +0.01 +0.03 +0.04
Bra 1.99 1.89 1.91 1.93 1.85 1.84 1.87 1.71
rain +0.07 +0.11 +0.16 +0.10 +0.10 +0.09 +0.16 +0.39
Hvoophvsi 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
ypophysis +0.00 +0.00 +0.00 +0.00 +0.00 +0.00 +0.00 +0.00

/alues were expressed as mean=S.D.
*Significantly different from control at p < 0.05.

2](11.044£1.00 gl Hlsted fefsk 72E Vepid o
AN FHAE Aol S, AT F94
o] Wslrt WA= kit A2 AujA7iEe] FA
o] T&FF(1.08+0.09 gl SXHEFH(1.0520.11 g)
oAl AUz 42x(1.20+0.10 glell v)8ke] 28k 7+
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Table 7-1. Relative organ weights of SD rats subcutaneously treated with F1 (unit: @)
Sex Male Female
Control Low Middle High Control Low Middle High
Parameter 0 0.0002 0.002 0.02 0 0.0002 0.002 0.02
5 5 5 5 5 5 5 5
Liver 2.60 256 258 265 257 267 2.60 263
0,237 +0.10 +0.26 +0.30 +0.23Y +0.16 £0.17 +0.27
Soleen 0.19 0.18 0.20 0.19 0.20 0.20 0.21 0.20
P +0.02 +0.02 +0.02 £0.03 +0.02 +0.03 +0.02 +0.02
Kidney Lt 0.36 0.36 0.36 0.37 0.34 0.35 0.33 0.32
y +0.04 +0.03 +0.03 +0.04 +0.03 +0.03 +0.01 +0.03
Kidnev Rt 0.35 0.36 0.37 0.34 0.34 033 0.33 0.32
y +0.02 +0.03 +0.03 £0.12 £0.04 +0.02 +0.02 +0.02
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Adrenal gl. (left) +0.00 £0.00 +0.00 +0.00 +0.00 +0.00 +0.00 +0.01
. 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.01
Adrenal gl. (right) +0.00 +0.00 +0.00 +0.00 +0.00 +0.00 +0.00 +0.00
Heart 0.36 035 0.36 0.36 0.36 037 0.35 0.35
+0.03 +0.02 +0.03 +0.04 +0.03 +0.03 +0.03 +0.03
Lun 0.49 0.47 0.46 0.46 0.54 0.51 053 0.54
9 +0.07 +0.04 +0.02 +0.04 £0.03 +0.03 +0.04 +0.06
Thvmus 0.20 0.19 0.22 0.19 0.28 0.25 0.25 0.26
Y +0.04 +0.03 +0.03 +0.03 +0.06 +0.02 +0.03 +0.05
. 0.51 0.52 0.46 053
Testis Lt +0.04 +0.04 £0.12 +0.05 - - - -
. 0.50 0.52 0.39* 052
Testis Rt. +0.05 +0.04 £0.18 £0.03 - - - -
. 0.13 0.13 0.11 0.13
Epididymis left +0.02 +0.02 +0.02 °5640.03 - - - -
o 0.12 0.13 0.12 0.12
Epididymis right +0.02 +0.01 +0.03 £0.02 - - - -
0.50 0.48 0.38 0.41
Prostate +0.06 +0.09 £0.21 0,14 - : - -
023 0.28 0.24 0.17
Uterus - - - - +0.09 +0.11 +0.08 +0.04
) ) ) ) 0.03 0.03 0.03 0.03
Ovary left +0.00 +0.01 +0.01 +0.00
. 0.03 0.03 0.03 0.03
Ovary right - - ; - +0.00 +0.00 +0.01 +0.01
. 0.13 0.13 0.13 0.12 0.10 0.10 0.10 0.09
Salivary gland left +0.03 +0.01 +0.02 +0.01 +0.01 +0.01 +0.01 +0.02
. . 0.13 0.12 0.22 0.16 0.10 0.10 0.11 0.10
Salivary gland right 5 55 £0.02 017 +0.11 +0.02 +0.02 +0.02 +0.02
Brain 0.69 0.68 0.68 0.67 0.85 0.84 0.84 0.86
+0.06 +0.05 +0.05 +0.04 +0.05 +0.05 +0.07 +0.07
. 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.01
Hypophysis 0,00 +0.00 +0.00 +0.00 £0.00 £0.00 +0.00 +0.00
“Values were expressed as mean+S.D.
*Significantly different from control at p < 0.05.
%]{0.86£0.06 gl ¥|3le] Flgk 7HAE YERLS Hal7l AFER] @okon), JAT|SEA T8
A7 FFM s YA MsyE dEEA] U (o 50+£0.08 g)ol FXlA Sl 52(0.43£0.06
Heo] A AdoA7IFHA LA AEHH(1.19+0.07 oll visted §-oJst 7 JERASItHTables 6-2 and
glel SAthza(1. 11+o 06 gloll wlste] o3 S7ke 7-2).
Bgloy AU IFRINE FelF Wsh BFER ZRE2AMAAL FI Folzel 2E AAY 243e
fdch. FA A= AuiFEdAE 94 e A AAe A 2AAUEREY F ool shA)o)A] AlE
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Table 7-2. Relative organ weights of SD rats subcutaneously treated with F3 (unit: g)
Sex Male Female
Control Low Middle High Controf l.ow Middle High
Parameter 0 0.003 0.03 0.3 0 0.003 0.03 0.3
5 5 5 5 5 5 5 5
Liver 3.61 3.54 352 3.34 353 362 3.77 383
+0.287 +0.16 +0.49 +0.20 +0.447 +0.39 +0.35 +0.31
Soleen 0.20 0.19 0.20 0.18 0.22 0.22 0.22 0.22
P +0.04 +0.02 +0.02 +0.06 +0.02 +0.02 +0.02 +0.03
Kidnev Lt 0.37 0.34 0.36 0.35 0.33 0.33 0.34 0.33
y +0.03 +0.02 +0.04 +0.03 +0.03 +0.01 +0.01 +0.02
Kidnev Rt 0.37 0.35 0.36 0.38 0.36 0.35 0.35 0.36
y +0.03 +0.03 +0.05 +0.06 +0.05 +0.01 +0.02 +0.02
0.01 0.01 0.01 0.01 0.02 0.01 0.02 0.02
Adrenal gl. (left +0.00 +0.00 +0.01 +0.00 +0.00 +0.00 +0.00 +0.00
. 0.01 0.01 0.01 0.01 0.02 0.01 0.01 0.01
Adrenal gl. (right) +0.00 +0.00 £0.00 +0.00 +0.00 +0.00 £0.00 +0.00
Heart 0.39 0.36% 0.36* 0.37 0.37 0.39 0.40 0.40
+0.03 +0.02 +0.05 +0.03 +0.03 +0.02 +0.03 +0.02
Lun 0.43 0.43 0.47 0.50* 0.48 0.50 0.49 0.51
9 +0.06 +0.05 +0.08 +0.08 +0.04 +0.04 +0.05 +0.03
Thvmus 0.22 0.21 0.21 0.21 0.24 0.23 0.25 0.25
Y +0.02 +0.03 +0.03 +0.03 +0.05 +0.05 +0.05 +0.05
. 0.49 0.49 052 0.50
Testis Lt. +0.05 +0.04 +0.04 +0.08 - - - -
. 0.49 0.50 0.51 0.50
Testis Rt. +0.05 +0.05 +0.04 +0.06 - - - -
S 0.13 0.15 0.12 0.13
Epididymis left £0.02 +0.11 +0.02 +0.02 - - - -
o 0.13 0.12 0.12 0.13
Epididymis right +0.03 4003 +0.02 +0.02 - - - -
0.48 0.45 0.49 051
Prostate +0.05 +0.03 +0.11 +0.11 - - - -
0.20 0.21 0.19 0.20
Uterus - - - - +0.05 +0.02 +0.05 +0.03
0.03 0.03 0.03 0.03
Ovary left - - - - +0.00 +0.00 +0.00 +0.00
, 0.03 0.03 0.03 0.03
Ovary right - - - - +0.00 +0.00 +0.00 +0.00
. 0.12 0.12 0.12 0.12 0.10 0.10 0.09 0.10
Salivary gland left +0.03 +0.01 +0.02 +0.01 +0.01 +0.02 +0.01 +0.02
. . 0.11 0.11 0.12 0.12 0.0 0.09 0.09 0.10
Salivary glandright 5 53 +0.02 +0,02 +0.02 +0.02 +0.01 +0.01 40,02
Brain 065 0.61 065 0.65 0.81 0.77 0.80 075
r +0.05 +0.05 +0.07 +0.05 +0.06 £0.05 +0.09 +0.17
. 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00
Hypophysis +0.00 +0.00 +0.00 +0.00 +0.00 +0.00 +0.00 +0.00
AMN/alues were expressed as mean=S.D.
*Significantly different from control at p < 0.05.
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