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ABSTRACT : Repeated-dose toxicity of hyrubicin ID6105, a novel anthracycline anticancer agent, was inves-
tigated in Sprague-Dawley rats. ID6105 was injected intravenously to rats at dose levels of 0.04, 0.2 or
1.0 mg/kg/day for 4 weeks. As a result, there were no dose-related mortality and specific clinical signs of
all animals treated with the drug. However, body weight gain of both male and female rats treated with a
high dose (1.0 mg/kg/day) of ID6105 significantly decreased compared to control. Interestingly, the numbers
of RBC and platelets, and concentration of hemoglobin remarkably increased, while protein synthesis was
suppressed, which may be related to the atrophy of spleen, thymus and liver. Moreover, there were severe
Ilymphocytic depletion in spleen and thymus as well as decrease in the number of hematopoietic cells in bone
marrow. Also, degeneration of cardiac muscles and testicular germinal epithelia were observed. Taken
together, it is suggested that long-term administration of ID6105 at high doses over 0.2 mg/kg/day might

cause hematopoietic and male reproductive system injuries, in addition to hepatic dysfunction.
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List of abbreviations: ID6105(Hyrubicin), [1R-(1o,28,4)]-2-ethyl-
1,2,3,4,6,11-hexahydro-2,5,7,12-tetrahydroxy-6,11-dioxo-4-{[2,3,6-
trideoxy-4-0-[2,6-dideoxy-4-O-[(2R-trans)-5,6-dihydro-6-methyl-5-
oxo0-3-amino-2H-pyran-2-yl]-a-L-lyxo-hexopyranosyl}-(dimethyl-
amino)-c-L-lyxo-hexopyranosyljoxy]-1-naphthacenecarboxylic acid-
methyl ester; Hyrubicin DA-125, (8S, 10S)-8-(3-Aminopropanoyloxy-
acetyl)-10-[(2,6-dideoxy-2-fluoro-ct-L-talopyranosyl)  oxy]-7,8,9,10-
tetrahydro-6,8,11-trihydroxy-1-methoxy-5,12-naphthacene-dione
hydrochloride; SD, Sprague-Dawley; WBC, white blood cell; RBC,
red blood cell; Hgb, hemoglobin; Hct, hematocrit; MCV, mean
corpuscular volume; MCH, mean corpuscular hemoglobin; MCHC,
mean corpuscular hemoglobin concentration; PLT, platelet; PT, pro-
thrombin time; APTT, activated partial thromboplastin time; ALT,
alanine transaminase; AST, aspartate transaminase; ALP, alkaline
phosphatase; TG, triglyceride; T-protein, total protein; BUN, blood
urea nitrogen; CK, creatinine kinase; T-bilirubin, total bilirubin; GGT,
Y-glutamy! transpeptidase; LDH, lactate dehydrogenase
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Fig. 1. Chemical structure of Hyrubicin ID6105.
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Fig. 2. Body weight changes of rats injected intravenously with
Hyrubicin ID6105 for 4 weeks. Values are mean+S.D. (n=10).
Significantly different from the control group (vehicle) at *P < 0.05 or
**P <0.01.
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Table 1. Urine analysis of rats injected intravenously with Hy-
rubicin ID6105 for 4 weeks

Sex Male

Parameters Dose
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Table 2. Hematological analysis of rats injected intravenously with Hyrubicin ID6105 for 4 weeks
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Sex Male Female
Dose (mg/kg) 0 0.04 0.2 1.0 0 0.04 0.2 1.0
No. of rats 10 10 10 10 10 10 10 10
Parameters
RBC (x10%ud) 7.120.3 7.2+0.4 7.320.5 7.720.3** 7.0+0.4 7.1+0.3 7.4+0.2%* 7.3+0.5
Hgb (g/d]) 14.1£0.6 14.3x1.0 14.8+0.7* 14.620.5*% 14.0£0.5 14.120.4 14.4+0.5* 14.4+0.7
Hct (%) 41.1£17 40.5+2.8 41.0x1.9 44.9+].3%* 433x1.4 43.5+1.0 44.7+1.5 41.4+1.8*
MCV (fl) 57.7£1.0 56.5+2.0 56.5£2.0 58.3+1.3 61.5+1.2 61.1+2.0 60.6+1.3 56.8+1.7%%
MCH (pg) 19.9+0.3 19.9+0.8 20.3+0.6* 19.1£0.3%* 19.8+0.4 19.8+0.7 19.6+0.4 19.7+0.5
MCHC (g/di) 34.4x0.6 35.3+0.9* 36.0+£0.5%*%  32.6+0.5%* 32.3+0.3 32403 323+03 34.8+0.5%*
PLT (x10%u) 729.4+80.2  794.8+62.9  766.8+193.7 810.9+57.1* 768.6+79.3  817.5486.2 771.1x50.6  891.4x]51%
Reticulocyte (%) 1.2+0.1 1.2+0.2 1.1+0.3 1.120.2 1.120.1 1.2+0.2 1.120.1 1.2+0.2
PT (sec) 14713 14.9x+1.1* 14.6x0.6 14.9+1.1* 14,7+0.8 14.8+1.0 14.1x1.0 14.8+0.5
APTT (sec) 20327 21.9+2.0 21.1+5.0 18.2+2.5 22.126.4 20.6+1.8 21.1£2.6 65.6+43.4*
WBC (x10"/ul) 10.1£3.7 9.6+2.4 10.3+2.6 7.1£3.8 10.1+2.9 9.4+1.8 10.2+2.6 11.3+2.7
Neutrophil .
Band (%) 4.0x1.0 3.6£13 4.0+1.2 3.5x1.1 4.8+1.1 4.9+12 4.7£1.3 4.31.0
Segmented (%) 6.6x1.3 5714 5.8+0.9 6.1+1.3 7.3x1.3 6.9+1.6 6.7x1.6 6.5+1.7
Eosinophil (%) 0.5+0.4 0.5+0.5 0.5+0.3 0.620.5 0.4+0.3 0.4+0.3 0.3+0.3 0.4+0.3
Basophil (%) 0.07£0.1 0.07+0.1 0.03+0.1 0.07+0.1 0.07+0.1 0.00+0.0 0.03+0.1 0.07+0.1
Lymphocyte (%) 84.8+2 .4 86.7+2.7 85.542.2 86.5£2.0 85.2+2.3 83.9+3.0 84.0+2.1 85.1x1.4
Monocyte (%) 4.1x1.0 3.5¢1.0 4.020.9 3.3x2.6 3.9+1.1 3.9+1.3 4.2+1.1 3.6+1.0
Values are mean+S.D.
Significantly different from the control group at *P < 0.05 or **P < 0.01.
Table 3. Serum biochemical analysis of rats injected intravenously with Hyrubicin ID6105 for 4 weeks
Sex Male Female
Dose (mg/kg) 0 0.04 0.2 1.0 0 0.04 0.2 1.0
No. of rats 10 10 10 10 10 10 10 10
Parameters
ALT (U/]) 58.2+17.8 47.7+2.3 49.1x12.6  42.8+9.0* 46.9+11.8 404469 42.8+7.5 35.4+6.2%
AST (IU/]) 180.4+42.7 153.3£18.2  143.4+22.2% 122.8+£20.4*%*% 208.7+48.7 174.6£26.7 176.7x16.7  155.4423.7%*
ALP (1U/)) 495.5+68.7  466.0+112.7 4459+64.3 296.5+£77.3** 318.2+110.6 279.6+66.7 286.6+36.9  245.9+243
TG (mg/d]) 87.1£22.9 96.6+259 839222  90.5£19.6 573x11.5 36.6x5.9%*  46.4x10.5%  31.9£8.0%*
Cholesterol (mg/dl) 90.2+22.1 79.8+164  699+15.1 75.9+16 .4 110.1£9.0 1004129  103.849.5 98.7+13.0*
Glucose (mg/dl) 160.5+23.7 150.3+£28.1  130.7+44.9 150.3£244 147.1+33.8  103.8+17.3%* 111.0£15.9*%* 108.2+21.4**
T-protein (g/d{) 8.2+0.9 7.7+1.1 7.0£0.9%%  6,7+0.5%* 8.5+1.5 6.9+0.6** 7.4£0.6 6.4+0.3%*
Albumin (g/dl) 49105 4704 4.3£0.3**  4.120.3%* 5.2+0.7 4.320.4%* 4.8+0.5 4.240.2%*
BUN (mg/dl) 29.1x4.9 28.3%5.5 24.0+7.0 18.3+2.9%* 22.2+59 18.1+25 17.0£3.9* 16.3+2.2%
CK (U/) 1411.44493  1146.3+255 1038.4+240  903.0£332*  2044.7+470 216324370 2066.6+228 1914.4+386
Creatinine (mg/dl) 0.61x0.14 0.62+£0.09  0.5520.05  0.49+0.06% 0.44+£0.16  0.43+0.66 0.212£0.07**  0.20£0.07**
T-bilirubin (mg/d/) 0.26£0.11 023£0.13  0.16x0.07* 0.13£0.05**  0.25%0.11 0.20+0.13 0.20+0.09 0.21+0.13
GGT (U/) 0.77£0.6 0.60+0.5 0.40+0.5 3.00+£1.3%* 2.02+0.8 1.53+0.8 1.57+0.8 2.20£1.2
LDH (U/1) 3109441027 2920.2+571 2599.8+463 2021.6+798*  1801.1£390 1797.2+257  1824.0£397  1934.4+267
A/G ratio 1.5+0.2 1.6+0.3 1.6+0.2 1.5+0.1 1.6=0.2 1.7+0.1 1.9+0.3* 1.9+0.2%
P (mg/dl) 9.5+1.0 9.7x1.2 9.4+1.0 8.5+0.7* 9.1+14 7.5£0.7%* 7.7+0.6* 8.1+0.6
Calcium (mg/di) 11.4£1.2 11.3x14 10.3+1.5 9.9+1.0%* 9.0+1.4 8.0+0.7 9.4+0.7 8.1+0.5
Na (mmoVl/]) 125.3%16.3 129.0£16.2  128.7+£279 116.2+16.6 1244155 137.247.8%  130.5%6.1 132.847.5
K (mmoV/]) 4.5%0.6 4.6+04 4.6+0.8 3.9+0.5% 4.120.6 4.7+0.5% 4504 4.6£0.6
C1 (mmol/l) 89.4210.6 91.6x11.9  91.0%19.6  81.3x11.0 94.7£10.6  103.7+5.7* 97.6+3.5 96.2+5.1

Values are mean=S.D. .
Significantly different from the control group at *P < 0.05 or **P < 0.01.



380

47le] ASolE 1.0 mgkg F329 HetH(P < 0.05)9}
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28 2717 Yehdth(P < 0.01)(Table 3). A3 &4

Table 4. Absolute and relative organ weights of rats injected intravenously with Hyrubicin ID6105 for 4 weeks

Absolute weight (g) Male Female
Relative weight (%) Omgkg 0.04mgkg 02mgke 1.0 mgkg Omgkg 004mgkg O02megkg 1.0mglkg
Brain ® 1.89+0.09  1.98+0.09 1.98+0.10  1.94+0.09 1.84+0.07 1.89+0.07 1.88+0.10  1.92+0.09*
(%) 0.61£006 0.65:005 0.6420.06 076x0.05** 0922005 0952005 1.00+£0.08* 1.10£0.07%*
Thymus ® 0.57+0.12  0.47+0.12  049+0.10 0.50+0.14 0.48+0.07 0.50+0.08 0.47+0.06 0.40+0.08**
(%) 0.18+0.04  0.15£0.03* 0.16:£0.04 0.20+0.06 0.24+0.03  0.25+£0.04 0.25+0.03  0.23+0.04
Heart €3] 1.06:0.10  0.99+0.09  0.99+0.07 0.88+0.09**  0.82+0.09 0.79£0.06 0.7520.08  0.67+0.07**
(%) 034+0.03 033+0.02 0.32+0.03 0.35x0.02 0.41+0.03  0.40x0.01 0.39+£0.02 0.38+0.03
Lung ® 1.65£0.18  1.63x0.10  1.63x0.20 1.90+0.29* 1.19+0.12  1.3020.10* 1.24+0.16  1.35+0.15%
(%) 0.53+0.05 0.54+£0.05 0.53+0.09 0.75+0.10%*  0.59+0.06  0.66+0.05* 0.66x0.11 0.77+0.09**
Liver (8 9.54+0.88  9.10£0.88  9.00+0.77 7.65£0.58**  6.34+0.67 6.30+0.76  5.48+0.54** 5.25+0.50**
(%) 3.09+0.20  3.00+0.16  2.90+0.26 3.00x0.14 3.15+0.21  3.02+0.25 2.88x0.14** 3.00+0.21
Spleen g 0.8740.15  0.7520.16  0.71x0.12* 0.56+0.06** 0.6420.08 0.71x0.13 0.6420.13  0.48+0.03%*
(%) 0.28+0.04  0.25+0.04  0.23+0.04* 0.22+0.02%*  0.32+0.03 0.36x0.06 0.34+0.05  0.27+0.02**
Kidney (g L. 1.24+0.15  1.15£0.09  1.28+0.18 1.04+0.08**  (0.79+0.08 0.78+0.06 0.75+0.08  0.65+0.21
(%) 0.40+£0.04  0.38+0.02 0.41x0.07 041+0.02 0.39+0.02 0.39+0.02 0.39+0.02  0.38+0.12
(&) R 1.23£0.12  1.18+0.11 1.30£0.20 1.04+0.07** 0.7820.08 0.80+0.06 0.77+0.07 0.72+0.09
(%) 0.40+0.03  0.39+0.03  042+0.07 041+0.03 0.39+0.02 040+x0.02 040002 041x0.04
Adrenal gland (gx10) L. 0.34£0.07 0.28+0.06* 0.29+0.07 0.28+0.05* 0372006 0.40=0.07 0362005 0.32+0.05
(%x10) 0.1120.02  0.09+0.02  0.09+0.02 0.11x0.02 0.18+0.02  0.20+0.04 0.19+0.02  0.19+0.03
(gx10) R. 034+0.08 0.28+0.06 0.35+0.06 0.28+0.07 0.34£0.11 0.36+£0.05 0.37£0.05  0.35+0.07
(%x10) 0.1120.03  0.09+£0.02 0.11+0.02 0.11x0.03 0.17£0.05  0.18+0.03 0.20x0.03  0.20+0.04
Thyroid gland (gx10) L. 0.10x0.03 0.12x003 0.12£0.07 0.09x0.02 0.09+0.02  0.10x0.03 0.10£0.03  0.09+0.02
(%x10) 0.03+0.01  0.04+0.01  0.04+0.02 0.03+0.01 0.04£0.01 0.05£0.01 0.05+0.01 0.05+0.01
(gx10) R. 0.10£0.02 0.10£0.03  0.11x0.04 0.10+0.03 0.09+0.02 0.09+0.03 0.10£0.02  0.08+0.03
(%x10) 0.03+0.01  0.03£0.01  0.04+£0.01 0.04+0.01 0.04£0.01  0.05+£0.02 0.05+0.01 0.05+0.02
Pituitary gland (gx10) 0.11£0.02  0.13+0.03  0.13x0.02* 0.10+0.02 0.12+0.02  0.13x0.03 0.11£0.02  0.12+£0.04
(%x10) 0.036+0.01 0.042+0.01 0.043+0.01* 0.040+0.01 0.059+0.01 0.067+0.02 0.058+0.01 0.067+0.02
Submaxillary gland (g) 0.56£0.07 0.60+0.13  0.5620.05 0.45+0.07** 0.44+0.03 0.41x0.05 0.40+0.05 0.35+0.06**
(%) 0.1820.02  0.20+0.04  0.19+0.01 0.18+0.03 0.22+020 021002 0.21x0.03  0.20+0.03
Testis or ovary (g) L. 1.65+0.16  1.67+0.13  1.73x0.10 1.65+0.10 0.07+0.01  0.08£0.01 0.07£0.01  0.0620.01
(%) 0.54+0.06 0.55+0.03 0.56+0.06 0.65+0.04** 0.03x0.01 0.04£0.01 0.04+0.01 0.04+0.00
(g R 1.66+0.14  1.70+£0.17  1.68+0.21 1.65+0.11 0.0740.02  0.07+0.01 0.07+0.01 0.06+0.01
(%) 0.54+0.06  0.56£0.03 0.55+0.09 0.65£0.04**  0.04£0.01 0.04+0.01 0.04+0.01  0.04+0.01
Epididymis (g9 L. 0.47+£0.06  0.50+0.09  0.50+0.05 0.42+0.03*
(%) 0.15£0.02  0.1720.03  0.16x0.02 0.1620.01
(g R 047£0.06 049+0.09 0.50+0.05 0.41x0.04*
(%) 0.15£0.02  0.16£0.03  0.16+0.02 0.16+0.02
Prostate gland (€3] 0.67£0.23  0.59+0.16  0.55x0.20 0.38+0.11**
(%) 0.22+0.08 0.20£0.06 0.18+0.06 0.15+0.04*
Uterus (g) 045+0.10  0.53x0.17 049+0.13  0.52+0.19
(%) 0.23+0.06 0.26x£0.09 0.26+0.06 0.30+0.11
L : left, R : right.

Values are mean+S.D. (n = 10).

Significantly different from the control group at *P < 0.05 or **P < 0.01.



A= potassiumZ| A F-218F 7H47) VeRdohP < 0.05).
0.2 mg/kg Fo 7ol T-protein(P < 0.01), albumin(P <
0.01), T-bilirubin(P <0.05) % ASTR(P <0.05riA f2]st
a7t veldo. e Aol 1L.0mgkg FoIetellA
22 H]sle] ALT(P <0.05), TGP <0.01), glucose(P <
0.01), T-protein(P <0.01), albumin(P < 0.01), BUN(P <
0.05), creatinine(P < 0.01), AST(P < 0.01), cholesterol(P <
0.05) 2 phosphorousX|ellA] &8t ZFA7) ept ot
(P<0.05), A/G raticel M #2jgt F77}F veldehp <
0.05). 0.2 mg/kg Folwoll A= TG(P < 0.05), glucose(P <
0.01), BUN(P < 0.05), creatinine(P < 0.01) & phosphorous
2o A 213 A7 YRS (P < 0.05), A/G ratiodl]
Al frelet 27 JeERdtHP < 0.05). 0.04 mg/kg 77
FolME TG(P <0.01), glucose(P < 0.01), T-protein(P <
0.01), albumin(P < 0.01) & phosphorousX] (P < 0.01)°1A]
folg Hav} vebdte), AalA Rl glelA] el A
¥ 0.04 mg/kg F17¢] sodium(P < 0.05), potassium(P <
0.05) 2 chlorideX] (P < 0.05) Z-5oll A Szl wls] 5
237 F7PF QA=A
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1.0 mg/kg Foi2ol A wIAe] dAg Y153 0.2 mg/kg F
ool A vlAe] A xe] 5o FEENUL, I, 1.0my
kg FoI29] 7154 547 e] AAHAH. 1 99 F
EoME Q] R HAAR|:= ot Wl
=R skt

A7 s Y A5, AdlFSEl el 1.0
mg/kg Foi-2 dE2Tl vl -5 T3P <0.05),
AYAY (P <0.01), AAP<001), 7F3P<001), vA
(P<0.01), & - $= A2HP <0.01), FHZ FAH(P <0.05)
2 BN (P <0.01)eM o8 At JAE R, HF
AME o3t S7PF AASAUTHP < 0.05)(Table 4). A
HFgel e AP 2 Al ME 28 744t oA
2 HP <0.05), %5 P <0.01), ¥ (P<0.01)
2 FH (P <0.01IME Felg S7 A= 0.2 mg/
kgFodTolMe Ay 4 S ZrelA vlake
frelst Zhase} wskpAle] f-43t S7bF AN P <
0.05). 0.04 mg/kg FolTolAe = Fale Adsaa)
71 AddFEA gt At AP <
0.05). &R A5, AdFHNIAM 1.0 mgkg FI7+<
B IR I B AR B B B T L o o i B A e R
vHP < 0.05), 7K1 (P <0.01), AZHP <0.01), TP <
0.01), AP <0.01) H HHA (P <0.01))A F2)5 3
a7} QA A Fegel A= 1.0 mgkg T2 =9t

Table 5. Histopathological findings of rats injected intravenously with Hyrubicin ID6105 for 4 weeks

Sex Male Female
Organs Dose (mg/kg) 0 0.04 02 1.0 0 0.04 0.2 1.0
Number of animals 10 10 10 10 10 10 10 10
Kidney .
Cell infiltration in interstitial tissue 1 1 2 1 1 0 1 0
Vacuolation of renal tubules 0 0 0 1 0 1 0
Liver
Microgranuloma 1 1 2 3 1 0 1 4
Cell infiltration in Glisson’s sheath 1 0 1 2 2 1 1 3
Vacoulization of hepatocytes 0 1 0 0 0 0 0 0
Heart
Degeneration of cardiac muscle 0 0 0 6 0 0 1 5
Cell infiltration in interstitial tissue 0 0 0 2 0 0 0 0
Lung
Slight thickening of alveolar wall 1 0 1 2 0 0 1 3
Thymus
Atrophy of thymic medulia and
decrease in the number of 0 0 0 2 0 0 0 5
lymphocytes
Testes
Degeneration of seminiferous
tubules and decrease in the number 0 0 0 5 - - - -
of spermatocytes
Spleen
Atrophy of white pulp and
decrease in the number of 0 0 0 7 0 0 0 8
lymphocytes
Bone marrow
Decrease in the number of myeloid 0 0 0 7 0 0 0 6

cells and fatty infiltration
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H7ZHP < 001014 gt 7 A= P <0.01),
B E o3t v} 9AEUTHP <0.01). 0.2 mg/
kgFod 22 ARz S el A F2g 4o} Q)
e k(P <0.01), AHFFAME o] Fol7 S}
(P < 0.05 % 712 o8t 7hart A =P < 0.01).
0.04 mg/kg FoZolME Al D AW FF ZFM
HAe fegt ST JAHFHATHP <0.05).

e
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Table 5olA] Vebd AR A4 wA3 229 A 24
+2 3 1.0 mg/kg Fo3(1/10), 0.2 mg/kg FoI(2/
10), 0.04 mg/kg F97(1/10) B IZF(1/10)00A, A
0.2 mghkg F3(1/10) W AZT(1/10)0l14 F2= S
Al mA e FEPA-LE £ 1.0 mgkg FHATE(1/10) F
A 0.2 mg/kgFod (171004 el 729 sinusoid
YloJ] £28-0}58 A (microgranuloma) 22732 471 1.0 mg/
kg Fo9-(3/10), 0.2 mg/kg FoI7(2/10), 0.04 mg/kg 5
o] 2(1/10) 2 HEF1/1001A, 7 1.0 mgkg Fol-
(410), 0.2 mgkg Fo47-(1/10) ¥ HEZF(110)piA T2
)9}, Glisson’s sheathel] A= MEAF2 71 1.0
mg/kg Fo17(2/10), 0.2 mg/kg FAT-(1/10) B HFEF(1/
1014, s 1.0 mg/kg F3(3/10), 0.2 mg/kg T3
(1/10), 0.04 mg/kg FoI7~(1/10) H HZEF(2/1001A 72
it 7 Ee] Axe] FEIE= £7 0.04 mygkg o
F(/10pA 5 FEEHAE. AREA Y ol
nja) AT E] A=) WAL £71 1.0 mg/kg T
F(6/10), 12 1.0 mg/kg F1(5/10) H 0.2 mgrkg 77
T(UL0RIA et Alake] Zhlel| M3 &2 7
1.0 mg/kg F-o1F (/10415 Vehdth(Figs. 3 2 4). ¥
zre] H 2 v]F= 71 1.0 mgkg F97(2/10), 0.2 mg/

Fig. 3. Photomicrograph of the heart of a male control rat. There is no
abnormal changes (H&E, x100).

Fig. 4. Photomicrograph of the heart of a male rat injected
intravenously with 1.0 mg/kg/day of Hyrubicin ID6105 for 4 weeks.
Degenerative changes are observed (H&E, x100).
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Fig. 5. Photomicrograph of the testis of a male conrol rat. Nomal
structure and mature spermatozoa are seen in the lumen of
seminiferous tubules (H&E, x100).

Fig. 6. Photomicrograph of the testis of a male rat injected intravenously
with 1.0 mg/kg/day of Hyrubicin ID6105 for 4 weeks. Degenerative
and necrotic changes are observed (H&E, x100).
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Fig. 7. Photomicrograph of the femur bone marrow of a male control
rat. There is no abnormal changes (H&E, x100).

Fig. 8. Photomicrograph of the femur bone marrow of a male rat
injected intravenously with 1.0 mg/kg/day of Hyrubicin ID6105 for 4
weeks. Note reduced cellularity and fatty infiltration (H&E, x100).

kgTolT(1/10) @ HE2FZ(1/10)34 42 1.0 mg/kg Foi
(3/10) 2 0.2 mgkg FoI(1/10014 2. 715482
A5 222 7 1.0 mgkg F72/10) E 4 1.0 my/
kg FoA=(5/1001M elgel. stz Ao = d 2
off vl Mo} WHMAIZ AR ES 47} 1.0 megkg F
AZ(5/10)01A AAHHA A (Figs. 5 2 6). B A5 &
AL 7 1.0 mghkg FAZ(7/10) 2 = 1.0 mgkg F
of2(8/10)ellM FAFUT. FFERAA e 2Tl
vlal] A EPY] Fhae) 2B Ee] 71 1.0 mg/kg
oJF(7/10) W A7 1.0 mg/kg F-o37-(6/10)0014 2=
H(Figs. 7% 8). 12} 1 qke] 7ol gleja] Erjut
gt oAl AR et

Iv. 1 &
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ID610501] H3F <A H7te} Aoz HHEFoA] Wl
2 3l 548 AR - oFHoF FGrls] sl 45
HHE- A AAEE AFE HAHTA A
1999-61%. “oFE 59 SAAIEZ1E (19994 129 229
ARyl F3ked AAlsadct.

AlgZ 3} ID6105 Fodof o8t ofgfe2 ke W3}

o

GO

. B AFE7A, 4] S glucose, % oY

A 9 obEiele] Zi4, v, 7k 2 e 915 A
=3 g M) WA, AR EPL] FHA 527 QoF
Hglom, o]2jgt W3l 18379l 1.0 mg/kg Tl
A BEAAE JeRY AlR7I17ME -4 1.0 mgkg F
o7 Bl Fo [-275E o3 AFFTIAI7L &
Ael o, HAFEEL gldle, 5r1ERE S E
TEEA] ket golshg Zate] gleiM 4719] 1.0 mg/
kgFdT @ 3 0.2 my/kg FoI29] RBCA] o 2ol
vls] oA sl 718 ERdAEL, 9 1.0 mgkg T
o7 Y T 0.2 mgkg FAFANME 4 e WPt
TREA) okt 7 W] wak AAFH W 3le] FEFo
o &gk <3gfo| opd Z o= Id=let. WBCH A 4
78] 79 1.0 mg/kg Foio] el vle] 7HAasis e
v FAAH L2 frofgt MEE JeliA] sk, PLT
X 1.0 mglkg FoAT & -5 BFA dl 22 vlE #
2gt ZAE eI o)} 2 A= WBCO #9
3 7R HEEA] AR AaFE AFE ey T
Al A DA-1252] ol FAAIYE A} A==
Aoz vePgdole] &, 1993). ®3F DA-1259] wh3]5e]
Al FAaggrt dA1A A Ve e el vk 2 A
oM vl PLTAS] 71 WAl Jebd ¢
= anthracyclined] °FZ2] A=A tisk BAAIY
712 siM =T A sish FAAfel 9ledA hzle] B
E ID6105 FolollrE= glucosed] ZHAart QA =L,
T2 1.0 mgkg T2 & A 02 mgkg H 1.0
mg/kg FoI7e] &FHIA] Fog At QA o,
47l 0.04 mg/kg T 2 1.0 mgkg FoIT BFolA] &
whij Al s} FRaAe] fojst Zhav) A AT 2 9ol
ALT, AST EollA 93t 2t = S7b) A=
A A el Wi, w3 S o] 34%
71e] EAARE vehe 22 d5A s 2] dRE
o] HExFE} 2 $Fo7 FEEoH, & - £719
A GEkelE el AskE FEEA] ol FE o
o g Wol= {rolgl wislEy: A=A dodch
AlFellM vebd ID61059] WHE-Fed A8 FHA7| 2=
7, g v, I A S E 4 gl ol
ID6105% v setA|e} 7ho] AMEE3} gl AdAfo] wiE
A Z5ol 2H-(Kim 5, 1999)8te] o] N EE2] B8 o
AsAY = FARAA F5 FAL W Hor 5
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5, 21 A5 71l E diale] o] 2ha
3= o2 oA &3, 1.0 mgkg Fol#2] A4
w22 AN ek wslEs ATz A
=] WA(1120)3 4 FHA AT A EL] NE
Z8N0)] A= FF AR uw)H] BAWEE
Bt gals] whel7) fl8 75 SAHE 34 S 9l Al
Ax A4S By 84 o] vk A= (Combse}
Acosa, 1990). =38+ H3r} whE 2230 shtel A3k
Aute] W22k APl E E71dg ojAS 3
g 4 9l W, R A F AR 3R
o} HHE-FeA] Aslabdutel] i3k ID6105Y] SAS =
G714, A7) A vls] Aoz mjekst Ao At
Hek 2 9ol A, 7P 9 S0 el BEE gy
2o AL uHE AT SN AT fE
B ARl B m= ko] Ww oA g 4
AbEE 0 2 VPGSl et Sake]E 0 F BEEA] st
on, gz E 3124 IEF o] ID6105 AW Foid
93 54 W3ke opd Ao AlRH.

ol el AX2HE] YFTAUGE) ID61052] 457+] vt
B o] SAAHS SD P9 - 55 o]&sle] A
AlZE A} geko] Zolol wel I, 7kl 2 vl 59
ZY7149} 18 5o YA 7|A 9} Ze] vl M EE3}
7} whgE 22l FH BAde] veh = ZloE FelFHg e
o, A E-E M= 45 2 5| 7e] A A5
< 7)8loF & AoZ oJAAI.
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