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TOXICOLOGICAL STUDIES OF TUBERACTINOMYCIN-N
ON RAT KIDNEY (I)

——Recovery from Renal Lesion——

Daishiro HASEGAWA, Toyozo SAKURADA¥*, Arao TSUCHIYA
and Seigo KISHIKAWA

(Received for publication January 16, 1974)

It has been reported that a disorder of rat kidney was observed after 2 week injection of
400~500 mg/kg of tuberactinomycin-N(TUM-N). In this report, a study was made whether the
renal lesions caused by TUM-N injection could be recovered when the drug was deprived for
2~3 months or not.

Two experimental groups were settled :

1st Exp.: 400 mg/kg and 500 mg/kg of TUM-N was intramuscularly injected to rats(Wistar-
Imamichi strain) for 10 days and then the drug was deprived for 2 months.

2nd Exp.: TUM-N was injected for 1 month in the same doses as in the 1st Exp. and
then the drug was deprived for 3 months.

In the 1st Exp., biochemical, gross pathological and histopathological examinations were
made just before the drug injection (as “Before” in the Table 1), at the final injection (as “10
Day Inj.” in the Table 1) and at 2 months after the cessation of drug (as “2 Months after Inj.”
in the Table 1). Any abnormal behavior was not observed in all animals. However, 2 animals
were died during injection period in the both groups of TUM-N 400 mg/kg and 500 mg/kg.
Mean body weight in the group of 500 mg/kg decreased from the 7th day of drug injection
(Fig. 1). PSP excretion and serum creatinine recovered by 2 months after the cessation of drug
(Table 1). On the histopathological observation of kidney, some turbidity, swelling, hyaline
degeneration in tubular epithelium were found by the 10 day injection of 400 mg/kg of TUM-N
(Photo 1), but at 2 months after the cessation these findings have recovered. In the group of
500 mg/kg of TUM-N, strong atrophy and edematous swelling or hyaline degeneration were
observed by the 10 day injection, and even after 2 months cessation of drug, slight chronic

mesenchymal nephritis were still found. (Photo 3)

* Toyo Jozo Research Laboratories, Ohito, Shizuoka, 410-23 Japan.
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In the 2nd Exp., each examination was made just before the drug injection (as “Before”
in the Table 2, 3 and 4), at the final injection (as “1 Month Inj.” in the Table 2, 3 and 4) and
at 1 month (as “1 Month after Inj.” in the Table 2), 2 months (as “2 Months after Inj.” in the
Table 3) and 3 months (as “3 Months after Inj.” in the Table 4) after the cessation of drug.
Any abnormal behavior was not observed in all animals, but 3 were died during injection
period in the group of 400 mg/kg and 8 animals in the group of 500 mg/kg, and no animals
were died after the cessation of drug. Body weight of rats received TUM-N did not increase,
while it gained a normal rate after the cessation of drug (Fig. 2). The cessation of TUM-N
for 1 month after the drug was injected for 1 month did not cause the recovery of BUN,
cholesterol etc (Table 2).

recovery of BUN, cholesterol and creatinine was observed. (Table 3 and 4)

However, at 2 months or 3 months after the cessation of drug the

In the group of 500 mg/kg, the weight of kidney did not recover even at 2 months after
the cessation of drug. (Table 5 and 6)

A close relationship was observed between the weight and the gross inspection findings
(especially surface tone) of kidney.

By TUM-N injection for 1 month, hyaline degeneration in the kidney were observed in the
group of 400 mg/kg, and hyaline degeneration, pimelosis and vacuole formation were found in
the group of 500 mg/kg. At 2 months after the cessation of drug these findings have recovered
to slight chronic mesenchymal nephritis which were also observed even at 3 months after the
cessation of drug. Therefore, the disorder of kidney caused by the 1 month injection of
TUM-N has recovered considerably but not completely even after 3 months cessation of the
drug.

In conclusion, the disorder of rat kidney by the 10 day to 1 month injection of TUM-N has
recovered after 2 months cessation of the drug when 400 mg/kg of TUM-N was injected, but
those disorders with 500 mg/kg of TUM-N have recovered considerably but not completely.
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Fig. 1. Growth Curve of Rats Injected TUM-N
for 10 Days (1st experiment)
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Fig. 2. Growth Curve of Rats Injected TUM-N for 1 Month (2nd experiment)
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Table 1. Biochemical Tests of Rat Serum in 1st Experiment

V Groups Control (n=6) i 400 mg /kg (n=4) ‘ 500 mg /kg (n=4)
ests Before |10 day inj. | 042y & | Before |10day inj if‘;‘e"r‘“‘:? ‘ Before |10 day inj. zf’t’;‘;“f’“‘f
| (n=10) (n=10) (n=6) | (n=10) (n=8) | (n=49) (n=10) (n=8) (n=4)

BUN | 22.07 21.48 19.37 19.08 25.12 119.87 20.11 35. 53%* 21.64
(mg/dl)| =£3.02 | *2.13 +1.22 +1.59 +2.53 +1.11 +1.82 +4.01 +1.77

NPN | 42.51 | 36.11 37.68 36.85 42.62 |338.84 139.32 | 56.12% 39. 43
(mg/dl)| +4.62 | +2.12| +1.59| +1.97| +3.87| +2.33| +3.33| +7.03| +5.11

BUN/NPN | 51.82 59.73 51.39 51.83 59.07 51.22 51.34 63.51 55.76

(%) +2.21 +5.80 +2.10 +4.45 +5.30 +2.41 +5.12 +4.24 +10.C

T. Protein 5.52 . 6.45 | 5.70 5.44 6.47 5.80 . 5.55 6. 66 | 5.69
(g/dly| +0.14! =+0.13| +0.32| =+0.10| +0.13| =+0.10| =+0.26| =+0.27| =+0.41

AJG 0.79 0.66 1.22 0.90 0.61 1.25 0.87 0.72 1.28
' +0.13 +0.10 +0.18 +0.04 +0.06 +0.17 +0.12 +0.12 +0.29

.Cholesterol | 57.06 55.47 38.65 60.13 60.77 44. 45 €0.78 75. 31% 41.14
(mg/dl) +3.0 +4. 46 +5.59 +4.65 +7.35 +3.69 +1.69 +9.02 +5.05

Creatinine | 0.75 0.78 0.88 0.74 0. 98** 0.79 0.75 1.18%* 0. 87
(mg/dl) +0.08 +0.16 +0.03 +0.04 +0.06 +0.02 +0.03 +0.15 +0.07

K | 5.13 4.71 4.60 4.56 4,08 4.32 5.32 3. 62%* 4.20
(mBq/l), +0.62 | =0.20| +0.27| =+0.23| +0.30| =£0.16 =0.10| =042  =0.50

PSP | 22.00 20.56 19.98 20.58 16.51% | 20.68 27.77 | 8.65% | 21.67
(%)! +5.835 | 529 | +£4.84| +6.74| =+1.65| +9.56| +6.25| +6.47| +10.16

* p<0.05 ** p<0.01 Mean+S.D.
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Table 2. Biochemical Tests of Rat Serum in 2nd Experiment (1 month after injection)

Groups Control (n=2) 400 mg /kg (n=2) 500 mg/kg (n=8)
1 h 1 h
Tests Before | ! ’?z‘;’j‘.‘th Loy | Before | 1 T:j'.lth Ro%:ag ?;li Before o | Seter l:;,
BUN 24.89 21.90 21.29 22.00 22.12 25.09 23.38 37.38 32. 16*
(mg/dl) +0.16 +0.00 +3.27 +0.65 +1.01 +0.91 +3.58 | +14.60 | +14.87
NPN 42.93 38.46 32.37 42.97 41.99 38.89 49.12 55. 24% 44, 48%*
(mg/dl) +1.30 +5.44 +1.12 +5.34 +0.45 +0.05 +9.54 | =+13.55| +13.93
BUN/NPN | 57.99 57.50 65.65 55.77 57.78 64.55 69. 06 65.71 70.03
(%) +1.37 +8.13 +7.85 +0.89 +5.68 +2.47 | =+10.23 +9. 06 +9.16
T. Protein | 6.19 6.48 6.25 5.95 6.55 5.67 6.11 6.95 5.85
(g/dl) +0.37 +0.11 +0.11 +0.18 +0.14 +0.10 +0.26 +0.45 +0.44
A/G 1.06 1.11 0.92 0.89 0.93 0.91 0.81 0.83 0.82
+0.33 +0.24 +0.01 +0.01 +0.04 +0.15 +0.10 +0.10 +0.18
Cholesterol | 59.63 55.06 67.00 50.91 58.72 62.35 57.25 67.56%% | 67.03
(mg/dl) +3.87 +1.05 +4.10 +4.78 | +12.58 +2.47 +6.28 +7.05 +7.18
Creatinine 0.85 0.89 | 0.79 0.78 0.97* 0.85 1.14 1.14 0.91
(mg/dl) +0.00 +0.03 +0.33 +0.11 +0.08 +0.00 +0.23 +0.30 +0.12
* p<0.05 ** p<0.01 MeanS.D.
Table 3. Biochemical Tests of Rat Serum in 2nd Experiment (2 months after injection)

Groups Control (n=5) 400 mg /kg (n=2) 500 mg/kg (1n=9)
1 h |1 h & 1
Tests Before | ! TR |IOOING | Before | 1 month | Zmonths | petore | 1 month | 2monthe
BUN 26.77 23.07 20.21, 21.54 29.23 3212 28.07 32.57%¢ | 24.99
(mg/dl)| +4.57 | +3.39| +2.89| +0.65| +2.14| =+£1.17| +5.10| =+5.88| +4.96
NPN 46.60 39.82 48.56 37.49 45.71 51.74 44.52 48.68* | 56.77
(mg/dl)| +3.66| +5.10| +7.22| +1.00| +5.71| +12.66| +5.24| +7.29| +12.44
BUN/NPN | 57.44 57.94 41.63 67.46 64.17 62.08 63.05 66.91 43.65
(%)| +4.11| +4.25| £5.06| +0.83| +3.93| +6.92| =+5.17| +6.59| =+8.70
T. Protein | 6.12 6.78 7.07 6.16 6.75 6.56 5.97 6.85 6.54*
(g/dl) +0.38 +0.30 +0.15 +0.30 +0.07 +0.08 +0.24 +0.28 +0.23
AlG 1.03 0.83 0.70 0.91 0.88 0.69 0.82 0.86 0.67
+0.14 | +0.11| =+0.28| +0.04| =+0.07| =+0.02| =+0.04| =+0.09| =0.07
Cholesterol | 54.52 51.48 64.08 53.64 57.90 61.70 57.13 64.18* | 66.78
(mg/dl)| +3.04| +7.67| +5.58| +1.56| +9.23| +4.95| +3.70| -+8.83| +6.60
Creatinine | 0.93 0.91 0.86 0.78 1.09 0.84 1.11 1.19% 0.85
(mg/dl)|] +0.06 | +£0.07| +£0.10| +£0.05{ =+0.25| +£0.07| +0.33| +0.31 +0.08
* p<0.05 ** p<0.01 Mean+S.D.
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Table 4. Biochemical Tests of ‘Rats Serum in 2nd Experiment (3 months after injection)
Groups Control (n=3) 500 mg /kg (n=4)
Tests Before 1 month lsn;?:;?hs& Before 1 month inj. ifx:::rn;:js,
24.03 22.87 23.81 26.60 33, Qg%+ 26.81
BUN  (mg/dl) +2.49 +2.77 +1.73 +4.01 +4.52 +4.35
44.69 37.95 45.97 45.89 46.68 49.74
NPN  (mg/dl) +3.43 +5.30 +3.59 +5.11 +7.93 46.23
54.19 60. 47 55.25 56.79 64.25 58.07
BUN/NPN (%) +9.02 +3.08 +8.45 +3.75 +7.38 +3.21
. 5,87 6.65 6.05 5.93 6.82 5.92
T. Protein (g/dl) +0.22 +0.09 +0.06 +0.25 +0.26 +0.13
AG 0.94 0.76 0.95 0.78 0.82 0.84
+0.10 +0.04 +0.07 +0.04 +0.08 +0.07
Cholesterol 53.64 48.63 51.28 54.20 62. 86%* 46.97
(mg/dl) +3.29 +7.21 +1.40 +2.28 +7.44 +3.68
Creatinine 0.84 0.90 0.88 1.25 1.25 1.08*
(mg/dl) +0.14 +0.02 +0.08 +0. 46 +0.15 +0.03
* p<0.05 ** p<0.01 Mean+S.D.
- =0 RN
OF&ﬂLE%E’E.‘wa&i) 21 B Table 5. Organ Weight of Rat in 1st Experiment
KREIOMEREMEZ ThEhE 2~4 TR, (10 day inj., 2 months after inj.)
BE5w, #5% HEKRT1HAK 2 ARBIV3 w Control | 400 mg/kg | 500 mg /kg
n AHROAEYSBEL T 5L, ChbOMEXRY — _Organs =6 | &=H | @=b
X ®mzEMLL, KE1 %, A2 #Hiz i3 [E1 1.88 1.42 1.56
RTERICRILL, #XE12A%, A2 2ARCEER Lung 4£0.23 | +0.07| +0.08
FHEMEED, 37 FBICLRENER L AREEY 130 | 129 | 138
FB ORI Bt Heart +0.03| +0.03| +0.05
5. PSP 2} I . 10.96 11.99 12.37*
- RRE L 4£0.39 | +0.54| +1.43
F 1R LI X 5 I EEEE I © 500 mg (Hffi)/kg ¥ 0.74 0.75 0.74
T3\ THRER THEFEHERIIR SR X ORBRC Spleen +0.06 | +0.04| =+0.06
HUZBlE S hico 400mg (Jiffi)/ke B D EFEk R 1.40 1.49 1.63%*
X : . +0.05| +0.04| =0.04
KRBT HEAENAR D, BERT 2 3 AtkokE Kidney 1.48 1.48 146
TR & b RBEIC LENR DT, L +0.60 | +0.08| +0.22
RBHIC L 2 RRE TR SERIC I\ T 400mg (7 *p<0.05 ** p<0.0l Mean(g)£S.D.
{ii)/kg Bfds L% 500 mg (Fffi) /kg BEL REE H» H
&L, 500 mg(jjfm)/’kg B OB () L7eh REE Table 6. Organ Weight of Rats in 2nd Experiment
Bz LALBMEMH) Lok RBKVERT 4 v 2 (1 month inj., 2 months after inj.)
AER)o L LZhbOBELIEEFIER X » SER w C(on_tx;))l 40(2 mgz/)kg 50% mg kg
B4 B EERD Y, 2 7 BRCIZE ER L ok Organs "= "= el
6. BWOMRARS LUEE Lung M0 o010 o6
FELRE T 12\~ C TUM-N 500 mg (J3{fi)/kg, 10 H 1.33 1.52 1.28
. Heart 40.000  +0.14  -+0.10
MogEFEs X V BIKEE LY BAMNELL, R +0. +0. +0.
BREOLO LA EEBCRATE N, 2 ) Ak Liver 1589 | 1539 ol P78
DBIIRB L X AT E ot BRIX2 7 ARERC X Sol 0.86 0.85 0.79
een
b, 400mg (i) kg BETILIERE & DEM R TeDte P +0.05  +0.29  +0.14
2% 500 mg (S kg BETIE, AHHTCHTR L X R LA o Lo 0020
T, (E5) Kidney L 1.31 1.37 1. 44%x
FRMTIRVT, 15 ARBRSKTER O B, % +0.01)  +0.09p  =£0.10
BEH L L2E RS JOBRENRRIILELL, £O' R 21&3;3 ) 24123 o 276+.elsg .
EEi3 500 mg (fff) ke BEXBIOHCEETH Y, B Adrenal o150 | 2400 |302.0
) (mg) L y : :
BT 1% BHEDL DT 400 mg (Ol kg B SHEE +49.5 +11.3| +34.9
IR L ZE LR ol ER X K T H2 * p<0.0l  Mean(g)+S.D.
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720 500 mg (Hfffi)/kg B LEERLTVW23 DM %
SRR IKEFRLLLO (BHER) X 16 % b h
oo REIIAFBRCIRIALOEBIERCEE Lk
A%, 500 mg (Iffi)/kg BEINBREE L B T HT, R
HERR DN, ¥1-RREE I DHA L Ak 500 mg (N
{fi)/kg BFHERT2BOERIIKE2 » ATV T B,
NBEFEL DK LT, (K6)

7. REABEORE

L

TUM-N 10 HRESHEFEBERC B WTBOB LY I L,
IHI 2 H AREROFEEBENELCOWTIBE
LINBLDOHMRAXERTIRRL, 2oL TREHT 3,

(1) TUM-N 10 B EEEROBF ORER R

1) HRBEOBORBEIIZLLED bhich D,

Table 7.

B £49% F65F

2) TUM-N 400 mg (Hffi)/kg BEDLB (4/4) X
BRAE ERORS, BIE WTHEEHS IURERE
fLrieed Bbhi, (EE1)

3) TUM-N 500 mg (Hffi)/ke BETix&6 (4/4) w2
RANE LB OEME L FEMR LD DV IX R TIE R OR
BWBEL, BEENBRVITTII LML RTER
h, FARFCELWEDRENARAOIhL (FE2), LIt
23T TUM-N 400 mg (/1{fi)/kg ¥ & 0O 500 mg(H
fii)/kg © 10 AEHFEHECRRET > BOREELH HEZR
Ihice

(2) TUM-N 10 HfFE2 » AREER OB R L0t
FEBEFORENR

1) HNBREETIREK 1/6 FlcBEOME RESE IR
RELRIOKRT, L, i, B BoZESFCO VWL

Histopathological Findings of Rat Kidney in 1st Experiment

(10day inj., 2 months after inj.)

Groups Rat No.

Findings

Control No remarkable changes
No remarkable changes
No remarkable changes
No remarkable changes
No remarkable changes

No remarkable changes

TUM-N
400 mg/kg

No remarkable changes
No remarkable-changes
No remarkable changes
No remarkable changes

O W0 U & WN -

[

-y
-

TUM-N
500 mg/kg infiltration.
(Photo, 3)

12 The same to No. 11

tissue.
14 The same to No. 12

Cortex : Scattered proliferation of interstitial connective tissue and slight cell
Tubular atrophy or necrosis.

A few hyaline casts in tubules.

13 Medulla : Atrophy of tubules and slight proliferation of interstitial connective

Table 8.

Histopathological Findings of Rat Kidney in 2nd Experiment (1 month inj.)

Groups Rat No.

Findings

1—
1—
1—

No remarkable changes
No remarkable changes
No remarkable changes

Control

-l N -

TUM-N 1—

400mg/kg capsules.

The same to No.1—4
The same to No.1—4

1— 5
1— 6

Cortex : Hyaline droplets in tubular epithelia.

Floccules in cavities of Bowmans

Medulla : A few protein casts in tubules (Photo 4)

TUM-N 1-7

500mg/kg with cell infiltration.

mal tubules to distal
casts.

Medulla : Several casts.
The same to No.1—7
The same to No.1—7
The same to No.1—7

1— 8
1— 9
1—10

Cortex : Focal degeneration, necrosis or atrophy of tubules.

g 0 ) t Interstitial fibrosis
Hyaline droplets in epithelia extendency from proxi-

ones. Desquamation of tubular epithelia and protein

Glomeruli : Slight hypermia.




1974% 6 A 171

Table 9. Histopathological Findings of Rat Kidney in 2nd Experiment
(1 month inj., 1 month after inj.)

Groups Rat No. Findings

-

Control 2— No remarkable changes
2— 2 | No remarkable changes
TUM-N 2— Cortex : Focal proliferation of interstitial connective tissue and slight cell in-

400mg/kg filtration. Necrosis or atrophy of tubules.
A few hyaline casts.

w

2— 4 | The same to No.2—3

TUM-N 2— 5 | The same to No.2—3
500mg/kg | 2— 6 | The same to No.2—3. Hyaline substance in glomerular capillary loop.

2— 7 | The same to No.2—6

2— 8 | The same to No.2—3

2— 9 | The same to No.2—6
2—10 | The same to No.2—6
2—11 | The same to No.2—6
2—12 | The same to No.2—6

Table 10. Histopathological Findings of Rat Kidney in 2nd Experiment
(1 month inj., 2 month after inj.)

Groups Rat No. Findings

Control 3—1 | No remarkable changes

TUM-N 3—2 | Cortex : Focal proliferation of interstitial connective tissue and slight cell in-
400mg/kg filtration. Necrosis or atrophy of tubules.

Glomeruli : Rich in nuclei. Hyaline substance in glomerular capillary loop.
Medulla : Occasional dilatation of tubular rumens. Casts in tubules.

3—3 | The same to No.3—2

TUM-N 3—4 | Uneven surface of cortex. Focal proliferation of interstitial connective tissue
500mg/kg and slight necrosis or atrophy of tubules. Deposition of yellowish brown

pigment in tubular epithelia and edematous swelling of basement mem-

brane. Hyperemia and cell proliferation of glomeruli. Periglomerular

proliferation of connective tissue with cell infiltration. A few casts in

medulla. (Photo 6)

3—5 | The same to No.3—4

3—6 | The same to No.3—4

3—7 | The same to No.3—4

Table 11. Histopathological Findings of Rat Kidney in 2nd Experiment
(1 month inj., 3 months after inj.)

Groups . Rat No. Findings

Control 4—1 | No remarkable changes
4—2 | No remarkable changes
4—3 | Cortex : Vacuoles in tubular epithelium in medullary ray

TUM-N 4—4 | Cortex : Focal proliferation of interstitial connective tissue and slight cell in-
500mg/kg filtration.
Medulla : A few hyaline casts in tubules. (Photo 7)

4—5 | The same to No.4—4
4—6 | The same to No.4—4
4—7 | The same to No.4—4
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(Daishiro HASEGAWA et al.) (1)

Photo 1. After 10 day injection of ’I‘UM—N' Photo 2. After 10day i
400 mg/kg (X 200) ) 500 mg/kg (x200)
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Photo 3. 10 Day injection of TUM-N 500 mg/kg Photo 4. After 1 month injection of TUM-N

and then 2 months cessation (% 100) 400 mg/kg (x100)



(Daishiro HASEGAWA et al.) (2)
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Photo 5. 1 month injection of TUM-N 500 mg/ Photo 6. 1 monthfinjection TUM-N 500 mg/kg
kg and then 1 month cessation (X 100) and then 2 months cessation (x100)

and then 3 months cessation (X100)





