Korean J. Toxicol.

Vol. 11, No. 1, pp. 91 - 101, 1995

oA T2 PAAATAE]

Perinatal and Postnatal Study of KTC-1, a New
Semisynthetic Rifamycin Derivative, in Rats

Jong-Choon Kim, Moon-Koo Chung*, Sang-Seop Han and Jung-Koo Roh

Toxicology Research Center, Korea Research Institute of Chemical Technology, Daejeon 305-606, Korea

(Received March 25, 1995)
(Accepted April 12, 1995)

ABSTRACT : A perinatal and postnatal study of KTC-1, a new semisyntheitic rifamycin antituberculous
drug, was conducted in Sprague-Dawley rats. Dosages of KTC-1 0, 12, 27.6, and 63.5 mg/kg/day were
administered to dams orally by gavage from day 17 of gestation to day 21 of lactation. All pregnant rats
were allowed to deliver naturally for postnatal examination of their offspring. At 63.5 mg/kg/day, weak-
ness, dark-red discharge around eyes, a loss in body weight, and a decrease in food and water con-
sumption were observed in dams. An increase in the weight of adrenal gland and spleen, and a decrease
in the weight of kidney and heart were also found. An increase in neonatal deaths during the lactation
period, a loss in body weight, a delay in physical development, a decrease in traction ability, an increase
in the number of errors and the time required for the multiple T-maze trial were found in F1 offspring. In
addition, an increase in the incidence of visceral variations and retarded ossification were observed in F1
4 day old rats. An increase in the incience of skeletal anomalies was seen in F2 fetuses. There were no
sings of maternal toxicity or embryotoxicity at 12 and 27.6 mg/kg/day. From the results mentioned above,
it can be concluded that the no-effect dose levels(NOELs) for dams, F1 offspring, and F2 fetuses are 27.6

mg/kg/day.
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Fig. 1. Mean body weight changes during the gestation and lactation
of dams treated with KTC-1.
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Fig. 2. Mean food consumption during the gestation and lactation of
dams treated with KTC-1.
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Fig. 3. Mean water consumption during the gestation and lactation

Y a2 AR St 7]Qlgh e ofvigle W of dams treated with KTC-1
Table 1. Relative organ weights of dams treated with KTC-1
Treatment(mg/kg/day)
Parameter
0 12 27.6 63.5
No. of dams 21 20 22 9
Body wight (g) 311.3*+15.3 308.6+21.1 300.7+29.9 307.1+20.0
% Body weight
Adrenal gland-left 0.01440.002 0.013+0.003 0.014+0.003 0.017+0.004**
Adrenal gland-right 0.012+0.002 0.012%0.002 0.012+0.002 0.015+0.002**
Liver 5.580+0.365 5.119+0.415%* 5.436+£0.746 5.380+0.493
Kidney-left 0.343+0.029 0.350%0.026 0.355+0.037 0.314+0.019*
kidney-right 0.350+0.026 0.356=+0.021 0.3661+0.037 0.320+£0.022**
Heart 0.359+0.030 0.353%0.029 0.341+0.043 0.326£0.035*
Thymus 0.071£0.013 0.069+0.022 0.060£0.015** 0.064+0.018
Spleen 0.190£0.028 0.203+0.030 0.19430.031 0.223+0.030**
Values are mean= S.D.
*and**indicate significant difference at P<0.05 and P<0.01 levels when compared with the control group.
Table 2. Reproductive and littering findings of dams treated with KTC-1
Treatment(mg/kg/day)
Paramcter
0 12 27.6 63.5
No. of dams 21 20 22 24
No. of live newborns at birth 284 270 309 343
Male/female 153/131 123/147 154/155 182/161
Sex ratio(male/temale) 1.17 0.84 0.99 1.31
Litter size: mean+S.D. 13.5+2.6 135429 14.0+2.8 14.3+3.0
No. of nconates with 0 0 0 0
external anomalies
Pregnancy period(day): mean +S.D. 22.1+0.2 21.9£0.5 22.0x0.3 22.0+0.3
Viability index"(%): mean=S.D. 98.1+3.1 94.4+98 96.6+6.3 53.8+35.8%*
Lactation index"(%): mean +S.D. 994127 100.0£0.0 100.0+0.0 44.44£47.2**
Delivery index(%) 100 100 100 100

“No. of live youngs on day 4 of lactation/No. of live newborns at birth X 100.
"No. of weanlings/No. of live youngs on day 4 after litter size control X 100.

“No. of dams with live newborns/No. of pregnant animals X 100.

“*indicates significant difference at P<(.01 lcvel when compared with the control group.
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Table 3. Postnatal physical development results of F1 offspring from dams treated with KTC-1

Treatment(mg/kg/day)
Paramcter
0 12 27.6 63.5
Male
No. of animals tested 21 20 22 9
Auricular detachment 3.1+0.2 3.0+04 3.0+0.0 4.0+0.0%*
Hair growth 8.3+0.5 8.741.0 8.6+£0.7 1.0+ 1.7%*
Incisor eruption 10.0+0.7 10.2+ 1.1 9.6+0.8 10.0+0.9
Eyelid opening 13.7+0.5 14.4+0.9*%* 13.4+0.9 14.3+1.0%
Testis descent 30.1+0.6 29.6+0.8 30.24.0.7 31.24 1.2**
Female
No. of animals tested 21 20 22 9
Auricular detachment 3.0£0.0 3.140.2 3.04+0.0 4.0+0.0%*
Hair growth 81+0.6 8.7+0.9* 8.4+0.7 11.441.3%*
Incisor eruption 10.0+0.8 99+1.2 9.3+0.7*%* 9.6+0.5
Eyelid opening 13.8£0.5 13.9+1.0 13.7+0.6 14.0+0.7
Vagina opening 34~40 34~40 3440 34~40
Values are mean £ S.D. (days)
*and **indicate significant difference at P<0.05 and P<0.01 levels when compared with the control group.
Table 4. Traction test results of F1 offspring from dams treated with KTC-1
Treatment(mg/kg/day)
Parameter
0 12 27.6 73.5
Male
No. of animals tested 21 20 22 9
Days: mean+S.D. 15.8+ 1.1 16.8:+0.9%* 16.1+ 1.1 18.4+1.7**
Female
No. of animals tested 21 20 22 9
Days: mean+£S.D. 15.6+ 1.1 16,74+ 1.0%* 15.94+0.8 17.8+£1.9%*

**indicates significant difference at P<0.01 level when compared with the control group.
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Table 5. Water filled multiple T-maze test results of F1 offspring from dams treated with KTC-1
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Treatment(mg/kg/day)
Parameter
0 12 27.6 63.5
No. of male rats tested 21 20 22 8
Straight channel
Time(sec.) First 10.7+54 12.2+3.3 14.4+95 16.4+7.9
Second 58+1.4 64+28 7.5+6.4 9.0+9.7
Third 53+1.5 5.7+1.7 7.1+4.4 59+1.0
Multiple T-maze
Day 1 No. of SE 3.0+0.7 3.1+13 27+0.7 2.8+0.5
No. of BE 1.4+09 1.8+1.3 1.2+£1.0 1.5£0.9
No. of ZE 34%13 3.9+23 24+1.2% 29+1.0
Time(sec.) 65.9+26.5 75.5+35.2 58.1+18.5 63.9+21.9
Day 2 No. of SE 1.9+£1.0 1.8£0.7 1.7+0.9 23+08
No. of BE 1.0+1.0 09+0.8 09x09 1.3+04
No. of ZE 1.0£0.9 0.8+0.8 1.2-14 1.7+£1.5
Time(sec.) 44.3+30.3 40.0+20.6 41.5%235 54.8+19.8
Day 3 No. of SE 1.3+08 1.3£0.8 1.1+0.6 1.7£13
No. of BE 04+0.5 0.5+£0.7 04+0.4 1.0£0.9*
No. of ZE 0.3%03 0.4+04 0.3+0.4 0.8+£0.7%*
Time(sec.) 28.8+12.8 27514148 27.6+9.1 42.4+252%
No.‘of female rats tested 21 20 22 9
Straight channel
Time(sec.) First 11.0+3.6 13.2+6.8 12879 14.9+8.5
Second 6.7+5.2 8.6+2.9 6.1+£22 6.2+ 1.7
Third 5.7+2.0 6.5+4.5 6.0+24 6.2+3.6
Multiple T-maze
Day 1 No. of SE 2.9+0.8 3.3+1.0 33+1.1 3.1+1.1
No. of BE 1.2+0.9 1.8+ 1.4 1.6+1.3 1.2+1.4
No. of ZE 26t1.1 3.0+1.6 33118 25+14
Time(sec.) 58.7422.0 71.5+32.9 66.5+21.1 57.7+27.0
Day 2 No. of SE 1.90.6 2.0+09 21+1.0 2.5+0.8
No. of BE 0.8+ 1.0 1.0+ 1.1 1.020.9 1.8+1.2*
No. of ZE 0.840.7 1.1£0.8 1.1=1.0 1.5+0.7*
Time(sec.) 42.1+21.6 47.1+£27.3 43.6+16.1 53.8+23.6
Day 3 No. of SE 2.0x1.1 1.7+0.8 1.8+09 20x15
No. of BE 1.4+1.1 0.84+0.8 0.9+ 0.6 1.3+£1.0
No. of ZE 0.8+ 1.0 0.6+0.5 0.741.0 0.4+0.6
Time(sec.) 44.2+19.7 36.5+12.4 40.617.3 46.8+28.3

Values are mean+S.D. SE: Selecting error BE: Backing error ZE: Zone error
*and **indicate significant difference at P<0.05 and P<0.01 levels when compared with the control group.
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Table 6. Visceral and skeletal findings in F2 fetuses from dams treated with KTC-1

Treatment(mg/kg/day)
Parameter
0 12 27.6 63.5

Visceral examination

No. of fetuses examined 128 124 118 47

No. of fetuses with anomalies(%) 0 1(0.8) 0 1(2.1)
Dilatation of the lateral ventricle 0 1 0 0
Enlarged kidney 0 0 0 1
No. of fetuses with variations(%) 4(3.1) 3(2.4) 1(0.5) 3(6.4)
Dilatation of the renal pelvis 2 1 1 3
Dilatation of the ureter 2 3 0 2

Skeletal examination

No. of fetuses examined 137 130 128 52

No. of fetuses with anomalies(%) 0 1(0.8) 0 4(7.7)**
Shortened 13th rib 0 1 0 4
No. of fetuses with variations(%) 4(2.9) 0 1(0.8) 0
Wavy ribs 0 0 1 0
Lumbar(14th) rib 4 0 0 0
No. of ossification centers: mean+S.D.
Sternebrae 4.8+0.6 4.6+0.7 5.0£0.7 5.0£0.6
Metacarpals in both forelimbs 6.4+0.7 6.5+09 6.5+£0.6 6.9+0.8
First phalanges in both forelimbs 1.1+3.2 0.0+0.0 0.0+0.0 0.2+0.6
Metatarsals in both hindlimbs 8.1+0.7 7.9£0.1 8.0+0.7 8.0+0.0
First phalanges in both hindlimbs 1.1+3.2 0.0£0.0 0.0£0.0 0.0+0.0
Sacral and caudal vertebrae 8.0+2.5 7.2+0.7 7.5+£0.5 7.3+04

**indicates significant difference at P<0.01 level when compared with the control group.

Table 7. Visceral and skeletal findings in F1 4 day old rats from dams treated with KTC-1

Treatment(mg/kg/day)
Parameter
0 12 27.6 63.5
Visceral examination
No. of pups examined 53 50 62 24
No. of pups with anomalies 0 0 0 0
No. of pups with variations(%) 2(3.8) 3(6) 4(6.5) 6(25)**
Dilatation of the renal pelvis 1 3 3 6
Dilatation of the urcter 2 2 2 3
Skeletal examination
No. of pups examined 53 45 64 21
No. of pups with anomalies(%) 0 0 2(3.1) 0
Shortened 13th rib 0 0 2 0
No. of pups with variations(%) 0 0 0 2(9.5)
Lumbar(14th) rib 0 0 0 2
No. of ossification centers: mean=S.D.
Sternebrae 6.0+0.0 6.040.0 6.0+0.0 6.0+0.0
Metacarpals in both forelimbs 8.0+0.0 8.0+£0.0 8.0+0.0 8.0+0.0
First phalanges in both forelimbs 8.0+£0.0 8.00.0 8.0+0.0 8.0+£0.0
Metatarsals in both hindlimbs 10.0+0.0 10.0£0.0 10.0£0.0 10.0£0.0
First phalanges in both hindlimbs 10.0£0.0 10.0£0.0 10.0+0.0 10.0=0.0
Sacral and caudal vertebrae 24.3+0.7 242+ 1.4 242+1.3 18.6-+ 3.3%*

“*indicates significant difference at P<(0.01 level when compared with the control group.
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