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Abstract—DA-125, a new anthracycline antitumor antibiotic, was administered to Sprague-Dawley rats intra-
venously for 4 weeks to investigate the repeated dose toxicity. Focal alopecia was noted in three female rats
receiving 1.0 mg/kg/day. In rats receiving 1.0 mg/kg/day, weight gain decreased in both sexes after first or
second week. Hematological examination revealed lower counts of total leukocyte and increased numbers
of platelet after second week. At terminal necropsy, atrophy of thymus and spleen was observed. Lymphocytic
depletion of thymus and atrophy of white pulp in spleen were observed microscopically. A decrease in the
number of hematopoietic cells in the bone marrow and degeneration of germinal epithelia in testes were
also observed. These treatment-related effects were mainly confined to rats receiving 1.0 mg/kg/day. And
toxic effects with microscopic changes were not observed in rats receiving 0.2 mg/kg/day or 0.04 mg/kg/day.

Keywords [] DA-125, anticancer antibiotic, repeated dose toxicity, rat.
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saline, pH 4.0) &8l SaA|A A-g3tgch 2Tl =
DA-1259] 4+ql 1 mM lactic acid® Fojslgern, &
o] ofgke T 1mi/kgelgdtt AR o®E A9 lactic
acidx]e 05~22 mMe|2E 1mMe] xx= AHAMS
ol slgsn, Fodegs Horng dre Yxog
AR @t Ritze}d Heidland, 1977; Molinatti %,
1986: Schwab®} Bachhuber, 1991).
AEHEE 4 A=Ed

AHEE-& Sprague-Dawley(CD)A| H==2 A EAY
AAFASPREZE AH4-stet 5539 = 2 90
vl2]5 912 Charles River Japan2 25 €| F4i5le] 1

2k A P Esbss AA A AR ¥ A

7202 A)¥el AE3ldnh AlFe B dTE SPFE
E AT A A sl en, FEE A QlH A
AF8-AFAHW222 X D235 X H180 mm)e]] 7+ 3uje]d Hg)
Fastdct A8 F 25E 21-25C, $58 40~
70%, A7}k 16~183] 317], 12417H7 : 00~19 ; 00)F T
59 ASEAE AEes 23, FA39EeY, AR
(Purina, ¥HAMAE AN} @G d)= A4
HAF ek

Foj{ze M

AZFE ok 2 40w} B o]4-sle] du]AldS AA
i}, S8R 0125, 05, 20 2 80mgks S 47) &
Fo2 457 A whESol Ao} 2 wg3e) 80
mg/kgTl AE FH7/HAIF 154 ool A #Ax}eked
3 20 mg/kg ST E 450l < 40%2] FEe]
Apatedel. =3 05 mg/kgdEtol e AFFrEdA A
QA= ol em, HAg=FT 0.125mg/kgrolAe 4L
Sz AR AFZ7E dA} Jebd) ol e 4l
BlA1E e A3E 7|Z5ke] EAg e &S 10
mg/kg e 2 3}3L o]s} 0.2, 0.04 mg/kg ¥ 37 S-S
A stednh
Alglze| 74

A # o] A2 Table 17 2ok .

Ants) ot 2k 72nle)o] FB-& At AlFe] ZEA
|2, DA-125 37 437 5 4T 7% b5 7
18=}e)d Fefslgdch. Fof7fAlA 8] AFHAE 7o
A 160~180g, +Ae]A 130~150 g H=goh

Fojw U Foi|zt

FAAzE YRR AR otk Foly

e lm/kge2 Ao, F 2399 AFEHET
we} Fojoeke AEsheirh Foi vl MR 14 19
177 A WSk 4 Tl 95 4 serel 2%
78] FAZEF B4 L YA AAE Aol 2ae
A 53k
HAES

HAMNE o ANSYBE AWTE B A 5E

HE, AlRMHE U S4REH  AE7EF AT
F 28 ForiAAe] AAslgen, Alg R S5
T 13 SAsIA v AAEaE Y SrEE AR ARPE R
ZAstgen, A mfelgd 1Y ovjEo R RAsgch

orotE AL okn}E Habs FAAIA, FoEga]
Aol TE FEL FHptol dls] IAAE HUAA=R
Zhak 2 FA) 59 o|A4fF-E #Asch

solsbxl AL g AL pentobarbital sodium &2 w}
A3 FEY BuEHel AHsid, A gL
EDTA%l Faieg 5 3-332A& AMSste] zZhzt
Feaisha A 2 g Y7 A 7K prothrombin time, PT)
< AP, AdEde $aAA S B, €
Az A AL AAsigel A3t HAp A W
TWBC), AETRBC), ¥4i(Hb), dnulzze]EX]
Ht), BFIT+4HMCY), FFETHHAHMCH), o
TETEYEFE=MCHC) F sl 273547
(Minos vet, Minos)& °]-&-3te] FAstgien, 44
Zalolzo] Takdle] FEtEv|ALR HFe HeE
HAsty g EEL EAsch =8 PT= A%
LX) 712 A 7] (Automated Coagulation Laboratory,
Instrumentation Laboratory)& ¢]&3le] ZA3}lgic)

SMMEEr AL A YA YA A
7)(Spectrum, Abbott)S ©]-£3}e] alanine transaminase
(ALT, Transamination-LDH9), aspartate transaminase
(AST, Transamination-MDH-LDHY), albumin(Brom
Cresol GreenH]), alkaline phosphatase(ALP, pNPP hyd-
rolysis®]), total bilirubin(Evelyn-Malloy®), glucose(Hexo-
kinaseH), total protein(Biuret¥), calcium(Ca, O-cre-

Table 1. Experimental design for subacute toxicity study of DA-125 in rats

No. of Animals Sacrified

Group Dose At the end of 2 week At the end of 4 week
(mg/kg/day) Male Female Male Female

Control® — 5 5 13 13

DA-125 0.04 5 ) 13 13

0.2 5 5 13 13

1.0 5 5 13 13

*1mM lactic acid in saline.
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solphthalein®]), urea(BUN, Urease®]), Na(ElectrodeH),
Cl(Electrode®]), K(Electrode®d)el] 3] AA]3leich

WAL W SAL Fof A 23] 7F F9] b 7
5ulzE]E 1 =4 metabolic cageo] Fml=]ld Ee)L.3)
of AR % 42158 16A|7F Axskeic) =]
HAEFAQ 4FA 5 2 79 o 7F 13v1e]E 54U
o g Akstrvl AFHE ko delA] o dn) xS
#4g F =AAHATE A (multistix, Ames)E A-8-3}
pH, w¥(protein), urobilinogen, bilirubin, F %% (glu-
cose), 7]EA|(ketone body), Z&(blood), HAtel] s
ZAAEe . Hohe AAAMSAlE A Y HUtEE o]8s)
of 4, bilirubin, @Y 54| &5 HriEd o F
Zslgd o™, urobilinogen <2, 2, 4, 8 Ehrlich units/
dLg Zzt —, +, ++, +++ o7 7)EAE <5,
5-15, 40, 80, 160 mg/dL-& 77} —, =, +, ++, +4++
Lo, TEoke <100, 100, 250, 500, 1000 mg/dL-g
A2t — 4, b+, 4+ o2 HAsg
e A FARRF BT 7 SR $3E 2
Azt 10% 4 EEnde]| nAsgch 24 &
Bg t}A] 23] 49(10% formic acid in 10% formalin)<]]
do] g3z} @33 TES R fskg
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oA AEYES] Zh 5 WHe] QA FLT
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Fig. 1. Body weight changes in male rats. An asterik denotes
a significant difference from the control group at p<0.05.
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Fig. 2. Body weight changes in female rats. An asterik deno-
tes a significant difference from the control group at p<0.05.
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Table II. Food consumption of male and female rats during intravenous administration of DA-125 daily for 4 weeks(grams)

Week of experiment

Dose(mg/kg) Sex 1 " 3 1
0 Male 298+ 128 29.7+22 288+ 2.1 294+ 48
0.04 Male 236+ 1.0 29.5% 2.5 271+ 1.3 311+ 26
0.2 Male 218+ 107 283 36 249+ 26 277117
1.0 Male 214+ 0.8 259+ 3.0 226+ 2.5° 26.3£19
0 Female 155+ 1.2 19.7+ 35 17.2+32 21.0£23
0.04 Female 153+ 1.3 208+ 1.8 18.0+ 2.7 20.7£24
0.2 Female 151+ 1.3 203+ 23 220+ 28 223+ 32
1.0 Female 152+ 1.8 185+ 5.1 211+ 22 21.3+22

Each value represents the meant 5D. of 18 or 13 rats.

*Significantly different from control at p<0.05.

Table III. Water consumption of male and female rats

during intravenous admimistration of DA-125 daily for 4 weeks(m/)

Week of experiment

Dose(mg/k Sex
(mg/kg) 1 5 3 1
0 Male 364129 384165 340+ 6.7 480+ 4.6
0.04 Male 386141 386x31 30.7£ 4.0 533181
0.2 Male 335+ 39 317+ 64 287+ 97 380+ 89
1.0 Male 374150 39.7£76 273+ 40 40.3£ 11.0
0 Female 265+ 2.8 2891109 187+ 6.1 290+ 6.6
0.04 Female 304+ 47 243149 13.0£ 86 26.3£ 6.7
0.2 Female 2721 4.1 25,6+ 25 8.7+ 10.7 36.0x9.0
1.0 Female 313+ 4.0 311+ 82 6.0+ 4.5* 39393
Each value represents the mean® S.D. of 18 or 13 rats.
Significantly different from control at p<0.05.
Table IV. Urinalysis in rats treated intravenously with DA-125 once a day for 2 weeks
Dose | Sex | No. of Vol. pH Prot. Glu. Ketone Bil. Blood Urobil | Sedi.
(mg/kg) rats m2) |60 65 70|+ ++|— + |- + + +4+|- + |- x |- £ | -
0 M 5 73+21|- 5 —-|3% 2|58 —-—|—- 3 2 =15 —t5 —|— b 5
0.04 M 5 73x06 | — 5 — | 2 3 5 - 1 4 - = 5 —|b == 5 5
0.2 M 5 gp*12|3 2 -|3 2|5 ~-|1 4 - —-|5 —-|5 —]|— b 5
1.0 M b 5517 | 4 1 - 1 4 5 — 14 1 - - 5 — |4 1| - 5 5
0 F 5 43+07|5 - —-|4 1|5 —-|5 —-— — —1|3 2|5 —|— 5 5
0.04 F 5 42055 - -3 2|5 —-|5 — —-— —|4 1|58 —|— b 5
0.2 F 5 35¢#03|5 - -2 3|5 —|5 —-— — —|4 1|5 —|— b 5
1.0 F 5 34t04|5 - —-|3 2|5 —-|5 - —-— —15 —14 1 /|- 5 5
Urine volume is expressed as meanzx SD.
Other data are expressed as the numbers of rats under grade.
Table V. Urinalysis in rats treated intravenously with DA-125 once a day for 4 weeks
Dose | Sex | No. of | Vol pH Prot. Glu. Ketone Bil. Blood Urobil | Sedi.
(mg/kg) rats | (W) 160 65 70|+ % + |- * |— F + ++|]— + |- £ |- | -
0 M 10 (56+£19|{3 5 2 |- 9 1|10 —| 2 — 7 1 8§ 2|10 —|— 101} 10
004 | M 10 (63x10|—- 2 8|- 7 3|10 —| 2 6 2 —|1 9|10 -|{— 1|10
0.2 M 0 (66+x18, - 6 4|7 3 — |10 —| 3 4 3 -] 4 6|10 —{— W|1W
1.0 M 10 |58f£10|1 5 4{(1 5 4|10 —-—|3 5 2 -7 3/10 1 |- 10|10
0 F 10 (42122 &5 3|5 5 — |10 —|10 - — —1]1 - |10 —|— 10|10
0.04 F 10 |45+18|2 6 2|2 6 2|10 —|1 — — —4110 — |10 = |~ 10| 10
0.2 F 0 |40+13(7 2 1|- 9 1,10 —|100 — — —|10 — |10 — |— 10| 10
1.0 F 10 [49+14| 5 3 2|4 4 2,10 —|W - —-— —1]1 - |10 — |- 10| 10

Urine volume is expressed as meanz: S.D.
Other data are expressed as the numbers of rats under grade.
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Table VI. Hematology in male rats given DA-125 intravenously once a day for 2 weeks

Dose (mg/kg)
Item
0 0.04 0.2 1.0
RBC (X105%mm® 644+ 0.24 6.37+0.57 6.61% 0.31 6.191 0.21
dt. (%) 372117 392+2.1 40.0t 14 3791156
Hb. (g/dl) 14.3%0.2 144+ 04 142+ 0.3 143+ 0.2
MCV (u® 596t 1.1 612+ 16 61.2+ 0.8 614t 1.1
MCH (pg) 21.1f11 21.7£1.0 218+ 1.1 214+ 09
MCHC (g/dl) 34615 342+14 341108 341108
Plat. (X10%/mm®) 925+ 63.1 868+ 63.0 8791 79.9 1085+ 178.0
WBC (X10°/mm®) 6.8 15 6.0+ 1.0 45+ 1.0 3.0 05°
Lymph. (%) 8261238 822+19 83.8x 35 71.8+ 3.07
Mono. (%) 16+ 11 0.6+ 09 0.6+ 0.5 14+ 09
Baso. (%) 0.0£0.0 0.0+ 0.0 0.0+ 0.0 0.0+ 00
Eosin. (%) 1.0+0.7 1.2+ 0.8 1.2+ 0.8 14+09
Neutro. (%) 14.8+23 16.0+ 1.6 144+ 2.9 254127
PT (sec) 114+ 0.1 122+ 1.3 11.8£05 12306
Each value represents the mean® S.D. of 5 rats.
2Significantly different from control at p<0.05.
Table VII. Hematology in female rats given DA-125 intravenously once a day for 2 weeks
Dose (mg/kg)
Item
0 0.04 0.2 1.0
RBC (X10%mm® 6.45+ 0.34 6.74+ 0.24 6.01+ 0.39 5.90+ 0.23
Ht. (%) 388% 2.0 401+ 0.7 36,7t 18 354116
Hb. (g/dD) 14.0+ 0.1 13.9+ 0.1 14.1+ 0.2 141+ 0.2
MCV (4% 60.1+ 09 594+ 11 612+ 1.1 59.8+ 0.4
MCH (pg) 204+ 06 2081056 209t 456 211+ 06
MCHC (g/dl) 347110 33.3+13 334+ 08 334x 13
Plat. (X10°/mm? 8711 496 835+ 514 813+ 313 1038+ 61.9°
WBC (X 10%/mm®) 44+11 51+ 0.7 33+15 29+0.7
Lymph. (%) 836127 834t 3.2 822+ 08 720t 2.6
Mono. (%) 14+ 11 0605 06+ 0.5 0.8+04
Baso. (%) 0.0+ 0.0 0.0+ 0.0 0.0+ 0.0 0.0+ 0.0
Eosin. (%) 12108 1.0+ 0.7 1.0+ 0.7 12+ 04
Neutro. (%) 13.8£3.2 150+ 3.1 162+ 1.3 24.0£59
PT (sec) 120+ 04 12.2+ 0.3 122+ 0.2 12,0+ 0.2
Each value represents the meant S.D. of 5 rats.
*Significantly different {rom control at p<0.05.
Table VIII. Hematology in male rats given DA-125 intravenously once a day for 4 weeks
It Dose (mg/kg)

e 0 0.04 02 10
RBC (X10%mm® 6.78£0.27 7.37£0.38 7.351 042 6.69L 0.52
Ht. (%) 412+ 16 439+ 14 439+ 3.1 4211 3.0
Hb. (g/dl) 14107 149+ 0.5 149+ 1.2 144+ 1.2
MCV (1% 60.6x 1.3 59.7+ 19 59.7+2.0 629+ 24
MCH (pg) 206+t 12 202+ 07 202+ 09 21509
MCHC (g/dD 341t14 339105 33906 34.1£05
Plat. (X10°%/mm® 653+ 79.6 690+ 61.1 663+ 58.8 819+ 119.9°
WBC (X10%/mm?) 50+ 1.0 6.6+ 09 64115 32108

Lymph. (%) 823t 24 33.0t 17 816t 24 76.2+ 4.3

Mono. (%) 1610 13+ 1.0 16+ 14 14+ 11

Baso. (%) 0.0£ 0.0 0.0+ 0.0 0.0+ 0.0 0.0£0.0

Eosin. (%) 09+ 06 12+ 07 12106 14108

Neutro. (%) 152+ 2.8 145+ 2.7 156+ 3.0 211+ 42°
PT (sec) 253% 1.2 2341 1.9° 212+ 107 222+ 15

Each value represents the meant SD. of 13 rats.
*Significantly different (rom control at p<0.05.
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Table IX. Hematology in female rats given DA-125 intravenously once a day for 4 weeks

Dose (mg/kg)

Item
0 0.2 1.0
RBC (X10%/mm?) 6.91+0.37 6.92+ 0.33 6.86* 0.25 6.25% 0.33
Ht. (%) 39.7£ 2.0 390+ 15 394+ 13 373+ 15
Hb. (g/dl) 1381 0.7 14.2+ 0.6 14.0+ 0.5 13.4+ 0.6
MCV (4% 57.5£ 09 578+ 12 5751038 59.8+ 12
MCH (pg) 348+ 04 355+ 04 3541 0.6 359+ 0.5
MCHC (g/dl) 348104 355+ 04 354+ 06 359+ 05
Plat. (X10*/mm® 721+ 52,7 669+ 96.4 719+ 63.7 1048+ 129.6°
WBC (X 10%/mm?) 6.7+ 2.0 69+21 59112 26% 0.9
Lymph. (%) 830+ 2.3 839+ 2.3 81.8+24 76.24 3.2¢
Mono. (%) 1.0+ 1.0 1509 14+ 12 14+ 06
Baso. (%) 0.0+ 0.0 0.0£0.0 0.0£ 0.0 0.0+ 0.0
Eosin. (%) 12407 1.1+ 0.6 1.2+ 0.8 12407
Neutro. (%) 149+ 3.0 135+ 24 156+ 2.3 212+ 3.6
PT (sec) 16.6£ 35 172+ 25 175+ 1.0 173113

Each value represents the mean® SD. of 5 rats.
2Significantly different from control at p<0.05.

Table X. Blood biochemistry in male Sprague-Dawley rats given DA-125 once a day for 2 weeks

Dose (mg/kg)

Item

0 0.2 1.0
Alb. (g/dl) 126+ 0.06 121+ 011 1.16% 0.09 1.18+ 0.20
ALP (QU/L) 239.0+ 974 308.3+874 2145+ 62.1 1834+ 175
ALT (IU/L) 257+ 24 29042 25,3+ 4.0 19.9% 2.8
AST (IU/L) 64.4% 200 2329+ 174 2722+ 182 285.7+ 26.0
Bil. (mg/dl) 059+ 0.13 0.50+ 0.11 0424 0.06 0.38+ 0.08*
Ca (mg/dl) 7.51+ 0.59 8.12+2.00 8.69+ 040 9.06% 0.81
Chol. (mg/dl) 80.7+ 129 700+ 13.1 732+ 17.3 65.2+ 20.0
Creat. (mg/dl) 0.33+0.11 0.36+ 0.16 044+ 0.16 051+ 021
Glu. (mg/dl) 1075+ 14.6 61.1x 1117 490+ 12.8° 49.5% 13.08
TP (g/dD) 847+ 028 867+ 059 748+ 0.55 773+ 056
BUN (mg/dl) 245+ 25 311+ 452 1961+ 45 249t 2.8
Na (mmol/L) 172.81 5.0 169.8+ 5.0 1758+ 25.1 1920+ 21.1
Cl (mmol/L) 131643 12902+ 4.6 129.8% 15.2 141.0+ 139
K (mmol/L) 6.1+ 0.5 5.7+ 03 56+ 13 74t 21

Each value represents the meant SD. of 5 rats.
2Significantly different from control at p<0.05.

MEMF 2 Sk wst
Al|7|17E 7 EE9 DA-125 1.0 mg/kg ¥ 0.2 mg
/kg FoATA A FF AEAHEY Fo o 7} a4
HHou d#Hel AFE ehlA] edgpern] mIF oF
el A f-ogt WstE el A ool SATHOZE &
9ole ¢l Zlez PersgiriTable II). 45
Aol AE Fo] 3% 10 mg/kgdTe] A4 F
gt Frae] Ashr) vebgtont 19 HAde] &5
72 B o oFE9 3oz AAEA astei(Table IID).
ok HA
L FolTelAx o] dkor #AoEE Wis

B A ik
DETNYE

Fol 25 U 45 ANT kAR Fof 25
79 % pH7b 02, 10 me/kg &3 oA k2 443}
SE AeE el B 7 9 FEFelsl Baishe]
Fo)49lE MIe BAHA F9keHTable IV, V).
Hostx 2l

F FUEAFED 47 AF=AT RN AR
ZAAL A= Table VI~IXs} o}, m-g=k79 1.0 mg/
kgl Fo 27 B 4T A FRLTF Fog
727k A7 AR oW (p<005), ol YTTFe A
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Table XI. Blood biochemistry in female Sprague-Dawley rats given DA-125 once a day for 2 weeks

Dose (mg/kg)

Item
0 0.04 0.2 1.0

Alb. (g/dl) 1.08+ 0.10 1.23+0.09 1.11+0.09 1.03+£0.05
ALP (U/L) 187.51 104.1 151.2+ 236 160.7%+ 30.8 1395+ 375
ALT dU/L) 2461120 252+ 74 26,0+ 3.0 172+ 46
AST (IU/L) 101.7+ 14.6 1005+ 10.3 170.94 21.0* 80.6X 9.8
Bil. (mg/dl) 0.19% 0.04 0.25+ 0.04 023+ 0.04 0.19+0.02
Ca (mg/dl) 9.23% 0.89 10.321 0.26 9.681% 0.38 9.60£ 0.47
Chol. (mg/dl) 80446 80.5+ 9.7 716+ 129 7571119
Creat. (mg/dl) 043+ 0.07 046X 0.17 040X 0.09 0.45x 0.09
Glu. (mg/dl) 1494+ 18.0 1369+ 24.8 123.8+ 15.3 1625+ 11.0
TP (g/dl) 6.47x 0.47 7.24+ 0.30° 644+ 031 6.20+ 021
BUN (mg/dD) 30,0+ 124 319145 25.0% 4.3 204+ 4.1
Na (mmol/L) 161.0+ 7.0 1654+ 6.7 1584+ 35 1586+ 3.3
Cl (mmol/L) 1254+ 59 129.2+ 49 1228+ 2.6 123.0x27
K (mmol/L) 4.8+0.2 51+0.3 48+ 04 48+04

Each value represents the mean# S.D. of 5 rats.
2Significantly different from control at p<0.05.

Table XII. Blood biochemistry in male Sprague-Dawley rats given DA-125 once a day for 4 weeks

It Dose (mg/kg)
em 0 0.04 02 10

Alb. (g/dI) 106 0.09 105+ 0.07 1.00+ 008 0.98+ 0.10
ALP (IU/L) 155.8+ 52.3 168.3+ 36.1 173.6% 40.0 141.2% 20.6
ALT (IU/L) 54.9+ 17.2 473+ 157 63.9+ 333 33.7+ 8.0
AST (U/L) 204 8+ 486 318.1+ 311 252.0+ 114.7 250.9+ 418
Bil. (mg/dl) 045+ 0.15 046+ 0.15 0.33% 0.10 0.562 0.30
Ca (mg/dl) 9,54+ 0.24 9.29% 0.31 9,11+ 0.308 9.10+ 0.24°
Chol. (mg/dI) 677+ 80 713+ 7.8 60.0+ 13.4 63.8+ 10.9
Creat. (mg/dl) 0.462 0.08 043+ 0,08 0.39+ 0.02 0.34 0.08
Glu. (mg/d)) 679+ 15.9 52,5+ 14.1 888+ 16.5° 67.3+ 20.7
TP (g/dD 6.14% 0.18 6.19+ 0.19 5.78+ 0.28° 5.824 0.17°
BUN (mg/d}) 183+ 24 185% 3.0 201+ 3.1 20.6+ 3.4
Na (mmol/L) 1443+ 2.4 1545+ 6.0° 1447+ 2.6 1432+ 31
Cl (mmol/L) 1089+ 25 120.3% 5.0° 1102+ 34 111.2+ 34
K (mmol/L) 46%03 49+ 05 47£03 6.9+ 1%

Each value represents the meant S.D. of 13 rats.
*Significantly different from control at p<0.05.

Table XIII. Blood biochemistry in female Sprague-Dawley rats given DA-125 once a day for 4 weeks

Dose (mg/kg)

Item

0 0.04 0.2 1.0

Alb. (g/d) 1.14%0.09 110+ 0.12 1.03% 0.09* 1.00+0.10°
ALP (IU/L) 1111+ 378 95.6+ 34.8 79.6+ 384 67.4% 39.2°
ALT (U/L) 430+ 124 35.9£15.0 3731263 371+ 147
AST (IU/L) 2325+ 473 163.6* 63.6 206.0+ 49.7 153.6% 86.4*
Bil. (mg/d)) 0.83£0.31 0.79£0.35 1.06% 0.45 0.62+ 0.40
Ca (mg/dl) 9.91% 0.55 941+ 046 9.96+ 0.49 8.54+ 2.84
Chol. (mg/dD) 66.7t11.6 62.5+ 105 70.0% 139 619+ 112
Creat. (mg/dl) 0.38+0.03 047+ 0.12 038+ 0.02 043+ 0.07
Glu. (mg/dl) 69.2+ 283 934+ 21.7 694+ 115 90.6x+ 13.1
TP {(g/dD 6.14%0.30 569+ 1.70 5.95+% 0.31 428+ 241°
BUN (mg/dD) 24,1+ 3.6 220x28 237+ 7.1 18.8+ 10.0
Na (mmol/L) 1412+ 2.7 147.5* 3.2 148.6x 3.0° 150.2+ 4.5°
Cl (mmol/L) 1052+ 2.7 114.7£ 2.7 1181+ 3.0 1175+ 4.5
K (mmol/L) 53*11 4805 4909 49105

Each value represeﬂts the meant SD. of 13 rats.
2 Significantly different from control at p<0.05.
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Table XIV. Organ weights of male and female rats after intravenous administration of DA-125 daily for 4 weeks
Sex Dose (mg/kg) 0 0.04 0.2 1.0
Male Brain (g) 2.01%0.09 1.95+0.10 1.96x 0.06 1.99+ 0.09
Thymus (mg) 520+ 111 525+ 104 532 106 84+ 270
Heart (g) 119+ 0.11 1.20£ 0.09 1.15£ 0.11 1.15% 0.08
Lung (g) 1.32+0.10 1.34+0.15 1.28+ 0.19 1.30£0.14
Liver (g) 10.6+ 0.98 10.1+ 0.92 10.1+0.94 8.6+ 0.44°
Kidney (g 2.80* 0.23 2.67£0.20 257+ 0.20 241+ 022
Spleen (g) 122+ 0.23 127+ 0.22 1.28+0.20 0.76+ 0.15*
Adrenal gl. (mg) 54+ 6.9 53+ 10.1 54+142 57£10.0
Testes (g) 2.95%+0.20 3.00£0.18 297+ 0.21 3.05+0.33
Female Brain (g) 1.85% 0.06 1.84+ 0.07 1.871+ 0.08 1.79+0.25
Thymus (mg) 503+ 113 472+ 64 445+ 84 127+ 54°
Heart (g) 0.79£ 0.08 0.81% 0.09 0.80+ 0.06 0.77+ 0.07
Lung (g) 1.03+ 0.07 1.07£011 1.08+ 0.08 1.01+0.15
Liver (g) 7.08% 1.05 7.20+ 0.92 7.25+ 0.59 6.08% 0.142
Kidney (g) 177+ 0.15 1.821 0.20 1.82+ 0.24 1.63+0.13
Spleen (g) 092+ 0.17 1.04+ 0.16 0.99+ 0.22 0.60+ 0.142
Adrenal gl. (mg) 65% 21 68+ 22 69+ 9.9 67t 12
Ovary (g) 0.13+ 0.01 0.16% 0.07 0.14% 0.02 0.12£ 0.02
Each value represents the meant S.D. of 13 rats.
*Significantly different from control at p<0.05.
Table XV. Histopathological findings in rats treated intravenously with DA-125 for 4 weeks
. o dose (mg/kg) 0.04 0.2 1.0
Microscopic findings
sex M F M F M F M F
Lung
slight thickening of alveolar wall 13/13  13/13 - - - — 13/13  13/13
lleum
focal necrosis in the submucosa 0/13 0/13 - - - - 2/13 0/13
Thymus
atropy of thymic medulla and 0/13 0/13 0/5 0/5 0/5 0/5 13/13  13/13
decrease of number of lymphocytes
Kidney
mild congestion / 0/13 0/13 — - - - 1/13 1/13
Spleen
atropy of white pulp and decrease 0/13 0/13 0/5 0/5 0/5 0/5 7/13 9/13
of number of lymphocytes
Testes
degeneration of seminiferous 0/13 - 0/5 - 0/5 - 10/13 -
tubules and decrease of number of
spermatocytes
Bone marrow
decrease of number of myeloid 0/13 0/13 0/5 0/5 0/5 0/5 13/13  13/13

cells and fatty infiltration
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Fig. 3. Photomicrograph of sternal hone marrow of a male

rat dosed with 1.0 mM lactic acid in saline daily for 4 weeks.
Control group. No abnormalities were observed (X 100).

Fig. 4. Photomlcrograph of sternal bone marrow of a male
rat dosed with 1.0 mg/kg/day of DA-125 for 4 weeks. Note
reduced cellularity and fatty infiltarion (XX 100).
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Fig. 5. Photomicrograph of testis of a male rat treated iv.
with 1.0 mM lactic acid in saline daily for 4 weeks. Normal
structure and mature spermatozoa were seen in the lumen
of seminiferous tubules.

Fig. 6. Photomicrograph of testis of a male rat treated iv.
with 1.0 mg/kg/day daily for 4 weeks. Degenerative and nec-
rotic changes were observed.
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