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One-Year Chronic' Percutaneous Toxicity of 

Piroctone Olamine (PO) in Rats 

Abstract 

1. Symptoms 

Just after the start of application of the test material (0 %, 

0.5 % and 1.0 2: PO), a bran-like change and some scratches were 

found at the application area of the skin in both male and female 

rats of each treated group except the control group, and their 

degrees and the number of cases were correlative with the concen- 

trations of PO. A transient tendency to recover from these changes 

was noted from 3 to 7 months after the start of application, but 

the number of the cases gradually increased thereafter; these 

cases were slightly severe, accompanied with erythema, incrustation, 

and detachment of crusts in some females of the 0.5 % PO group and 

in some animals of both sexes of the 1.0 % PO group. In females 

of the 1.0 % PO group, hemorrhage was also found. 

At the end of application, wounds and erythema were observed in 

one or 2 cases of the control group, about half of the 0.5 % PO 

group, and 7 cases of the 1.0 % PO group. 

The recovery from the changes appeared to be rapid; the wounds 

disappeared within 2 weeks after the end of application even in 

males and females of the 1.0 % PO group. 

The other symptom observed was bedsore of the hindlimbs in males 

about 6 months after initial application and in females about 7 

months after the start of application, and these cases gradually 

increased thereafter. 
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2. Autopsy and Histopathological Findings 

At the end of application, dark red spots, black spots and fat 

in the adrenal, hematoma and hypertrophy in the pituitary, and 

follicular cysts in the ovary were found in some cases of each 

group by autopsy. The histopathological findings included 

hyaline casts in the tubules and interstitial cell infiltration 

in the kidney in some male and female cases of each group; 

congestion and cysts in the adrenal in some female cases of 

each group; and thickening and necrosis of the epidermis and 

proliferation in the deep part of the epidermis in males and 

females of the PO groups. 

Autopsy at the end of the recovery period revealed depression 

in the kidney, fat in the adrenal, hematoma and hypertrophy in 

the pituitary in some cases of each group. As the histopatho- 

logical findings, hyaline casts in the renal tubules, cysts and 

interstitial cell infiltration in the kidney, and cysts in the 

adrenal were found in some cases of each group. Thickening and 

necrosis of the epidermis and proliferation in the deep part of 

the epidermis were observed only in one male and one female of 

the 1.0 % PO group. 

3. Others 

No remarkable change was observed in the body weight, the feed 

efficiency, the eyeground, the urine, blood, or biochemical 

values, the wet organ weights, or the bone marrow. 

4. Dead Cases 

One male died each in the control group (PG) and the 1 % PO group 

during treatment period; two males died in the 0.5 % PO group during 

the recovery period; these animals showed slight changes in the liver, 

kidney, and lung by autopsy and histopathological examination. 
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Discussion 

1. Changes 

The gross changes observed at the application area of PO 

disappeared within 2 weeks after the end of application, and 

the histopathological examination after the recover)' period 

showed only the findings indicative of healing of the lesions. 

Therefore, the changes noted after the PO application are 

considered not to be significant since the acute signs caused 

by the PO application could rapidly disappear even in the cases 

of repeated application, and furthermore the PO application 

caused no cumulative or potentially malignant effects. 

No other changes possibly caused by the toxicity of PO were 

observed in the autopsy or histopathological findings, and the 

dead cases showed no effects caused by the application. The 

increase in the body weight noted in the females of the control 

group was considered to occur spontaneously. 

2. Safety 

The PG solutions containing 0 %, 0.5 % and 1.0 % PO were applied 

to the skin of rats successively for 12 months, but only re- 

versible changes were observed at the application area of males 

and females. No systemic toxicity considered to be related to 

the PO application was noted. Therefore, the long-term external 

application of a formula of shampoo or rinse containing about 

1 % PO is considered to be safe. 
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Mean body weight I=’ oyt*:r TT”I -- ( g:mean.sd) 

------.---_---___-_-------------------------------------------------------------- 
Se,r Dose Weeks 

0 16 17 18 19 20 
--------------__-__-____________^_______---------------------------------------- 

Male Control 
143.0 507.1 512.9 521.7 528.1 534.0 

f 6.5 f 49.8 f 49.7 f 49.4 f 52.1 f 52. 1 
PG 

143.6 533.9 538.9 547.9 556.7 562.6 
* 6. 0 l 35.1 f 40.8 f 39.8 f 39.3 f 39.3 

0 ,5%PO 
143.1 527.6 533.4 540.6 549.1 555.9 

f 6.7 f 51.5 f 52.4 f 52.2 f 52.6 f 53.5 
l .O%PO 

14.3. .3 553.7 541.6 549.1 556 .3 559.2 
f 7.2 * 48.7 f 51 .3 f 51.9 f 52.9 f 52.9 

Female Control 

f 
F'G 

f 
0.5%PO 

* 
1 . O%PO 

f 

108. 9 299.9 303. 1 305.2 310.7 312.3 
4.1 f 23.9 f 25.2 f 24.4 f 27.0 f 29.5 

108. B 295.8 297.3 302. 1 303.6 305. 9 
4 .2 f 22.5 * 23.1 f 3’ I.>. 4 * 22.9 f 3-? L.-e . 3 

109. 1 JclI:t. 3 304, 5 308.8 310.5 319.4 
5.4 f 29.5 * 31.3 f 32.6 * 32. 5 * 34.4 

108.9 292.9 295.9 502.4 302.9 305. 7 
5.5 f 23.7 f 21.9 f 22.9 f 24.8 f 24.9 

- - - - - - - -____----____----- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  _-- -a--- -___---- - -  

$:Significantry different from control (PC<,. 05) 
RtrSignificantry different from control ( p <: 0 . 0 1 1 
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Mean body weight k’ q ?}.f/ 37::t ( grmean.sd) 
-__-----------------__________________c_---------------------------------------- 

Sen Dose Weeks 
0 21 22 2s 24 25 

-------_------------------------------------------------------------------------ 

Ma1 e Control 
143.0 535.9 542.6 548.9 551.1 555.9 

f 6.5 f 53.6 f 52.5 f 52.1 f 54.7 f 56.5 
PG 

143.6 567.0 572.4 574.4 577.1 588.1 
f 6. 0 f 39.7 f 40. 0 f 42.6 f 30. & f 41.9 

0. 5%PO 
143.1 560. 0 566.2 572.4 577.0 578.9 

zk 6.7 f 56.7 .t 55.5 f 54.0 f 55.6 f 57.7 
1. OXPCI 

143.3 562.2 569.8 572.5 575.6 582.9 
f 7.2 f 52.5 f 52.7 f 51.3 f 51.9 f 53.4 

------ - I - - - ------ -_--------_ 
Female Control 

108. 9 318.1 
4.1 * 31.1 

320. b 
f ‘7 .-‘... . 2 

318.4 
f 34.6 

326.1 328.7 
* 33.6 ‘f 35.0 f 

PG 
108. I3 

4 .2 
308.9 

f 25.2 
310.0 

f 26.1 
314.4 

* 27.9 
718.8 .v 324.6 

f 28.8 f 31.9 * 
0. 5%PO 

109.1 
5.4 

319.4 319.0 
* 34.5 f 29.3 

3 1 9 , Cl 324.9 326.6 
* 30.3 f 30.1 f 27.4 f 

l .O%Pb 
108. 9 309. b 

5.5 * 23.3 
310.4 

f 23.0 
.x13.2 716.3 318.4 

f 24.6 f .-2x 4 f 23.6 ‘f 

-_________--c------------------------------------------------------------------- 

$:Significantry different from control (p<Ct. 05) 
tS:E?ignificantry different from control ( p +: 0. 0 1 1 



Mean body weight k” u?t.:r ry5::r ( g: mean. sd) 
--__--------------_-------------------------------------------------------------- 
C’ me:: Pose WC?Pb,S 

(:I 26 27 28 29 YJC, 
-------------------------------------------------------------------------------- 

Plal e Control 
1 4 3 . (:I 

6 .5 
555.2 

f 57.4 
562.4 561.5 

f 52.7 * 53.4 
566.4 

f 54.5 
562.9 

f 59.1 

603 . 4 
* 47.4 

593. (:I 
* 56.1 

595.3 
f 5z.3 

- - - - - 

341.4 
f 43.6 

336. P 
f 44.4 

3zz . 9 
rt 27.e 

-7-S .J . 4 .-* L 
f 28.1 

f 
F’G 

143.6 
6. 0 

586.9 592.7 595.6 
f 47.9 * 45.3 f 46.1 

601.7 
f 48 . (3 * 

(1, .5%PU 
143.1 

6.7 
587.8 586.6 592.6 

f 55.3 * 5 5 . 1 f 56.5 :t 
1 . O%F’ci 

143.3 
7 .2 

584.4 
3r 54.4 

588.2 588.9 
f 5.5. 5 f 54.4 

595. 7 
f 54.5 * 

-----------_ - - - - - --a-------_ 

Fern-al-e Control 
108 . 9 

4.1 
.x8.9 335. 1 336.1 

f 35.8 f 39.2 f 4 1 . (3 
sse. Cl 

f 41.4 rt 
FG 

1OEJ. 8 325. 4 
4 .2 f 34.8 

227.9 
f 42 . 0 f 

0. 5%F'0 
109. 1 

5.4 
320.4 

f zE3.9 
-7 .A-4. 5 

:t 20.3 * 
1 . C,%FO 

ICJEI. 9 
5.5 * 

------------_------------------------------------------------------------------- 
t:Significantry different from control ( p ;: (11 . t:t 5 ) 

S*:Significantry different from control ( p 4 0 . 0 1 1 
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Mean body weight t” tyyPt*:/ ;tyz,1, ( qgmean.sd) 
------------_-------I___________________---------------------------------------- 
Se)1 Dose Weeks 

0 31 32 33 54 3 5 
------------__-_----l________________l__---------------------------------------- 

Ma1 e Control 
143.0 576.1 582.5 

* 6.5 * 50.8 f 62.3 
PG 

143.6 608.4 615.8 
rt 6 . 0 f 46.8 f 48.7 

0. SXPCI 
143.1 599.4 403.9 

f 6.7 * 57.4 * 59.4 
1. OXPO 

143.3 602.3 603.9 
f 7.2 * 51.8 f 48.2 

z - ,- - - - ----------------- 

Female Control 
108.9 344.1 346.7 

f 4.1 f 45.0 f 43.8 
FG 

108. 8 337.9 341.2 
f 4.2 f 45.5 f 43.4 

0. 5XPrJ 
109.1 337.6 341.9 

f 5.4 f 26.4 .t 30. 1 
1. O%FO 

108. 9 331.4 335.6 
f 5.5 f 26.1 f 26.4 

586.1 
f 64.1 

616.1 
f 51.9 

609. 0 
f 57.8 

609. 1 
f 52.5 

349.8 
f 44.9 

343.6 
* 47.3 

343.9 
f 30. 1 

334.6 
f 25.8 

587.6 
f 64.8 

6 1’7. 4 
f 54.6 

614.1 
f 56.7 

612.7 
f 52.0 

594.7 
f 64.0 

619.5 
* 61.0 

619.9 
f 60. 1 

614.9 
f 48.6 

357.4 
* 48.4 

35r:1. (:I 
f 47.5 

349.9 
f 31.2 

341.7 
* 28.7 

360. 9 
f 49.1 

352.? 
* 44.1 

352. u 
f 29.3 

344.6 
f 32. 1 

__-------~--___-_---__L_____________ ----------_---^----_------------------ ------ 

trsignificantry different from control (ptO.05) 
tS:Significantry different from control ( p i 0 . 0 1 1 



Mean body weight t” Of?)t~t Tff?::t ( grmean. sd) 
-----------____I__________l__________l__---------------------------------------- 
Sexf Dose Weeks 

Q 3 6 3 7 38 39 4,:; 

Ma1 e Control 
143.0 

f 6.5 
PG 

143.6 
* 6. 0 

0. 5XPO 
14.3.1 

f 4.7 
1. OXPO 

143.3 
f 7.2 

597.4 
f 64.5 

606.6 6Q8. 3 611.4 
f 68.7 f 68.13 f 67.5 . . 1 

602.6 
f 67.1 

607.6 
f 93.7 

631.3 
f 54.7 

636.1 637.5 640.7 
f 55.3 ‘f 57.1 * 59.9 

619.3 
f 60.4 

625.0 
f 62.2 

631.4 634.4 6.39; 6 
* 62.5 f 63.3 f 62.8 

627.1 627.6 631.8 
f 53.2 f 53.8 f 54.4 

615.0 
f 49.8 

620.5 
f 53. 4 

------------ 
Female Control 

108.9 
f 4.1 

PG 
108.8 

f 4.2 
0 . 5%PO 

109.1 
* 5.4 

1 . O%PO 
108.9 

f 5.5 

-----a - - - - - ___a----_--e--w- 

360.9 
f SO. 2 

362.6 
f 50.3 

363.1 365.9 372.7 
f 50.7 f 49.6 f 50. 3 

356.6 360. 1 366.3 
f 53.6 f 50.6 f 52.2 

353.1 
f 50 . 5 

354.0 
* 49.8 

353.5 360. 8 364.1 
f 33 . 0 f 35.3 l 3 2 . 3 

352.9 
f 32.9 

353. 1 
f 33.7 

341.4 346.6 353. b 
f 25.2 f 27.6 f 28.9 

341.9 
f 30.5 

343.3 
f 28.6 

----_-____________________________I_____---------------------------------------- 

SrSigniffcantry different from control (pC0. 05) 
StlSignificantry different from control (p*:o.ol) 



Mean body weight k” fyyl*:l XSfl, ( g: mean. sd) 
---------_------________l____________l__---------------------------------------- 
Sex Dose Weeks 

0 41 42 43 44 45 
-------------------------------------------------------------------------------- 

Ma1 e Control 
143.0 

f 6.5 
PG 

143.6 
* 6 . 0 

0. 5%PO 
143.1 

f 6.7 
1. OXPO 

143.3 
* 7.2 

----------- 
Female Control 

108.9 
f 4.1 

PG 
108.8 

f 4.2 
0. 5%PO 

109.1 

1. Cap; 
5.4 

108.9 
* 5.5 

- - 

615.8 
f 67.6 

646.6 
f 60.7 

643.8 
f 64.0 

625.6 
f 60. 1 

368.4 
f 52.0 

364.2 
f 55.7 

364.3 
f 33.6 

351.7 
!t 34.0 

616.3 
f 71 . 3 

649.3 
* 59.6 

645.3 
f 65.5 

619.6 
f 83.8 

.‘;73. 8 
f 51.9 

370, (1) 
f 56.2 

367.0 
f 31.2 

355.4 
f 31.2 

621.0 622.5 
f 69.0 f 70.4 

650. 7 658.7 
f 61 .2 f 59.3 

649.6 656.5 
f 60.0 f 70.2 

637.0 640.9 
* 58.9 f 5s.9 

--e------m 

375.7 381.6 
f 51.1 f 52.8 

373. 3 z74.5 
f 58.9 * 57.6 

367.4 374.8 
f 32.4 f rl.4. 0 

356.5 360. 6 
f 30.8 f 31.8 

626.4 
f 70.4 

660.7 
f 59.5 

661.1 
f 70.0 

643.6 
f 54.0 

- - - - - 

381.3 
f 50.7 

378.5 
f 59.8 

375.2 
f 3.3. 6 

360. 2 
f 29.9 

--_----_l-----_l___---------------------- -------------__________________^_______ 

trSignificantry different from control (pq:o. 05) 
t*lSignificantry different from control (p~:O.ol) 
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Mean body weight k” lJyt.:r a?::, ( g:mean.sd) 
----------_-______-_------------------------------------------------------------ 
Sex Dose Weeks 

0 46 47 48 49 50 
--------------------__________________L_---------------------------------------- 

Ma1 e Control 
143.0 628.4 631.5 636.1 637.2 642.4 

f 6.5 l 72.7 f 72.8 f 73.2 f 77.1 f 78.5 
FG 

143.6 658.4 661.0 666.5 664.7 670.8 
f 6.0 * 63.2 f 67.6 f 66.9 f 67.2 f 70. 2 

0. 5XFO 
143.1 661.2 66s. 5 669.2 670. 1 672.4 

f 6.7 f 67.0 * 68.4 * 69.7 f 68.4 * 69.3 
l.@%PO 

143.3 644.7 650.8 653.7 652.0 654.2 
f 7.2 * 57.2 rt 57.9 s 58.4 * 60.5 f 58.13 

---e-u------ 

Female Control 
108.9 

f 4.1 / 
FG 

1cm. 8 
f 4.2 

0.5%FO 
109.1 

f 5.4 
l.O%FO 

108. 9 
f 5.5 

------ 

386.3 
f 53.2 

381.6 
f 60.9 

376.1 
f 30.7 

365.6 
f 31.6 

386.9 
f 55.3 

383. 1 
f 59.9 

379.9 
f 34.5 

368.9 
f 34.1 

_-VW--__-----e-w- 

390.3 389.4 391.2 
f 56.7 f 54.1 f 57.3 

387.7 385. 1 388.6 
f 62.5 f 62.0 f 65.5 

380. 7 381.5 385.9 
f ‘36.0 f 39.1 f 40.2 

370.4 369.4 371.1 
f 33. 1 f 31.3 * 33.8 

-----------_------------------------------------- ---------------------‘------‘-- 

trsignificantry different from control (pc,O. 05) 
tS!Significantry different from control ( p *: 0 . C) 1 ) 
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Mean body weight gain t” q ?t.:, ;tTii) ( g:mean.sd) 
---------------------~----------------------------------------------------------- 
Sex Dose Weeks 

16 17 18 19 20 
-__---~__----~--_-~~-~~~~~~-~~~~~~~~~~--~~~~~~~~~~~~~~~~~~~~----~--~~~-~-~~~~~-~ 

Ma1 e Control 

F’G 

0. 5%l=a 

1. C)%Pcl 

_-------- 
Female Control 

F’G 

0. 5xF’o 

1 . O%PO 

364.1 
* 47.4 

39(3. 3 
f 35.0 

384.4 
f 51.8 

390. 4 
f 45.8 

--s---w 

191.0 
f 23.0 

187.0 
f 22. 4 

191.2 
f 26.9 

184.0 
f 20.8 

369.9 
* 47.5 

394.7 
f 40.3 

390. 2 
f 52.7 

398.4 
* 46.1 

- - I - - 

194.1 
f 24.1 

188.5 
f 23.1 

195.4 
f 28.6 

187.1 
* 19.2 

378.7 
f 47.4 

404.3 
* 39.5 

397.4 
f 52.4 

405.8 
f 46.8 

---w-m 

196. ‘3 
f 23.4 

193.3 
f 23.7 

199.7 
f 29.8 

193.6 
f 20.0 

385.1 
f 50.4 

413.1 
f 3 9 . 3 

406.0 
f 52.9 

413.0 
* 47.8 

201.8 
f 25.9 

194.9 
f 23.5 

201.4 
f 29.8 

194.0 
f 22.5 

39 1 . 0 
rt 50.6 

419.1 
f 58.8 

412.8 
f SC- a.>. 6 

415.9 
f 47.8 

- - - - - 

?C,7 L ._ . 4 - 
i .28.t: 

197.1 
f --- XL.-\, 8 

204. 4 
f 31.8 

196.9 
f 22. 1 

-------__---_-____-------------------------------------------------------------- 
t:Significantry different from control (p<O. 05) 

S*rSignificantry different from control (p((?. 01) 



Mean body weight gain I=’ q 7}*:, sf7::t ( gtmean. sd) 
---------I____________________cI__^ --------_-____-____-_____________I______----- 

Sesc Dose Weeks 
21 22 2.7 24 25 

____________________------------------------------------------------------------ 

Ma1 e Control 
392.9 

* 51.9 
FG 

423.4 
3: 38.8 

0 .5%PO 
416.9 

f 56.8 
1 . O%FO 

418.9 
f 47.3 

--.-----w---w------ 
Female. Control 

209.2 
* 29.0 

FG 
200. 1 

f 25.6 
O.S%PO 

210.3 
f 32.3 

1 . O%PO 
200. 7 

f 20.5 

399.6 
f 51.1 

429.8 
* 39. Cl 

423.1 
f 55.9 

426.5 
* 47.8 

_ - - - 

211.7 
f ‘32.1 

201.2 
f 26.6 

208.9 
f 26.9 

201.6 
f 20.4 

- - 

405.9 
f 50.9 

4’32.9 
f 42.1 

429.3 
f 54.4 

429.2 
f 46.5 

- - - - 

209 _ . 4 
f -f- 4 2 . 6 

205.6 
f 28.4 

209.9 
f 28.6 

204. 4 
f 21.9 

408. 1 
f 53.4 

433.5 
f 32 . 1 

433.9 435.7 
f 55.6 f 58.1 

432.4 
f 47.2 

217.2 
f 32.1 

2 10 . 0 
* 29.3 

215.8 
f 28.3 

207.4 
f 19.8 

412.9 
f 55.3 ‘1 

444.6 
f 41.0 

459.6 
f 48.6 

219.8 
f 33.7 

215.9 
f 32. 3 

217.5 
f 25.5 

209.6 
f 20.2 

-------_-__-_-__---------------------------- ----------_------------------------- 
t:Significantry different from control (p+:cl. 05) 

tt:Significantry different from control ( p *: 0 . 0 1 ) 



r\ \ 
Mean body weight gain 

Sex Dose Weeks 
20 

--------------__---_------------------------------------------------------------ 
Ma1 e Contrnl 

PG 

Cl .5%F’O 

1 . O%PO 

419.9 
f 57.4 

439. E3 
rt 46.4 

449.9 
f 56. 0 

452. Cl 
f 47.6 

- - - - - 

-?-3 4 A.-‘l. 
f 42.4 

228. Cl 
f 44.7 

223.9 
f 27 . (3 

223. 6 
* 25.5 

412.2 
f 56.2 

419.4 
rt 51.8 

443.4 
f 47.5 

449.1 
* 44.3 

452. Cl 
f 44.9 

458.1 
:t 4 7 . 0 

439.6 
* 55.4 

444.6 
f 55.4 

445.5 
f 55.1 

449.5 
:t 56.3 

445.6 
f a9.6 

441.1 
f 49.6 

444.9 
* 48.7 

452.4 
.t 49.7 

-e-e----- 

Female Control 

F’G 

--I----- 

22 .2 7 229.1 
1 39.6 f 4t:r . 1) 

3-0 0 LL _ . 

f 34.6 
226.1 

.t 37.8 

229.1 
f 42.5 

216.6 
f 35. 1 

223. 4 
f 37.4 

0.5%F’O 

1 . CI%F’O 

219.4 
rt 2‘7.3 

224.9 
f 27.5 

33q 4 AL.. 
f 27.2 

226.3 
* 27.2 

214.0 
f 2 0 . 1 

216.9 
f 20.6 

221.9 
* 2’3 . f:, 

------------_---I___------------------------------------------------------------ 

*:Significantry different from control (p*:Q. 05) 
f#:Significantry different from control ( p *:: Cl . 0 1 1 



’ 1 

Mean body weight gain k" lJyt.:t ;tiZ.fl ( grmean. sd) 
_______---_---------------------------------------------------------------------- 
Sell Dose Weeks 

31 32 33 34 ly. 5 
_____---------------____________I_______---------------------------------------- 

Ma1 e Control 

FG 

0. 5%FO 

1. Cl%FO 

w--u--------- 

Female Control 

FG 

0. 5%FO 

1 . OXFO 

433.1 
f 57.5 

464.8 
f 45.9 

456.3 
* 57.2 

459.0 
f 47.1 

235.1 
f 43.9 

229.1 
f 46.1 

228 5 . 
* 25.3 

222.5 
f 22.9 

439.5 
f 61.3 

472.2 
f 47.9 

460. 8 
f 59.5 

460. 6 
f 44.4 

237.8 
f 42.5 

232.4 
f 43.9 

232.9 
f 29.3 

226.7 
f 23.3 

, 
443.1 444.6 451.7 *. 

f 62.9 f 63.6 * 62.6 : 

472.5 473.9 475.9 
f 50.9 f 53.5 f 60. 3 I 

1 

465.9 471.0 476,. 7 i 
f 58.2 * 56.9 f 60. 1 I 

465.9 469.4 471.6 / 
f 48.3 f 47.8 f 44.3 i 

240.9 248.5 252.0 
f 43.6. * 47.1 f 47.7 

234.9 241.2 244.1 
f 47.8 f 48.1 f 44.5 

234. 9 240. 8 242.9 
f 29.5 f so. 1 f 28.3 

225.8 232.9 235.8 
f 22.6 * 25.9 * 29.4 

---__-----------__-------------------------------------------------------------- 
X:Significantry different from control (p<@. 05) 

tXrSignificantry different from control ( p t: 0 . 0 1 1 
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Mean body weight gain k’ q ?ts:, ;tTE.lr ( gt mean. sd) 
-----_---_---_----__------------------------------------------------------------ 
5e)f Dose Weeks 

41 42 43 44 45 
-------------------_------------------------------------------------------------ 

Ma1 e Control 
472.8 

f 66.8 
FG 

503. 2 
f 59.3 

9 . S%Pci 
500.6 

f 64.4 
1 . O%PO 

482.4 
f 55.9 

--m----------w---- 

Female Control 
259.4 

f 51.0 
FG 

255.4 
f 56.1 

9 .5%FO 
255.2 

f 33.4 
1. C)%FO 

242.9 
f 31.6 

473.3 
f 79.5 

505.8 
* 58.2 

502. 1 
f 65.9 

476.4 
* 79.4 

- - - - - 

264.9 
* 50.9 

261.2 
f 56.7 

257.9 
f 31.5 

246.5 
f 28.8 

479.0 
f 68.9 

507.2 
f 59.6 

506.7 
f 68.2 

493.9 
f 55.2 

266.8 
f 50.1 

244.5 
f 59.3 

258.3 
* 32.4 

247.6 
* 28. 1 

479.5 
f 69.6 

515.2 
* 57.7 

513.6 
f 70, 4 

272. ii 
f 51.9 

265.7 
f 58.0 

265.7 
f 34.0 

251.7 
* 29.9 

483.4 ‘5 
* 69.7 

517.2 
f 58.2 

518.2 
f 70.5 

499.6 
f 50.7 

272.4 
f 49.5 

269.7 
f 60. 3 

266. 1 
f ,.-.2 77 

251.4 
f 26.8 

------_--_---B--------e-- ---------------__------------ -------____--__----------- 

trSignificentry different from control tp*:c?. 05) 
StrSignificantry different from control ( p *: 0. 0 1 1 



Mean body weight gain t’ 07t.:, a?:._, ( grmean. sd) 
-------------------------------------------------------------------------------- 
Selc Dose Weeks 

46 47 48 49 \\, 
\ 

50 
---------,---------------------,--------------------------------------~-~ ----_---- \ 

Male Control 

PG 

0. 5XPO 

1. CIXPO 

485.4 
f 71.9 

488.5 493.1 
f. 72.0 * 72.6 

494.2 
f 76.6 

499.4 
f 77.9 0 

514.9 
* 61.6 

517.5 523.1 
f 65.9 f 65.3 

521.2 
f 65.7 

527.3 
f 68.7 

520. 6 526.3 
f 68.8 f 69.9 

527.2 
f 60.9 

529.5 
f 69.5 

518.2 
f 67.2 

500. 7 
f 57 C. 8 

506. e 509.7 
* 54.2 f 55.5 

506. 0 
f 57.b 

510.2 
f 55.2 

------ ------ --------. 
Female Control 

PG 

0. 5%PO 

1 . O%FO 

280.5 
f 53.3 

282.3 
* 56.7 

277.4 
zt 52.4 

277.9 281.4 
f 54.3 f 55.7 

276.4 
f 62.8 

279.8 
f 65.4 

272.9 
f 61.2 

274.4 278.9 
f 60.7 f 63.2 

2b7.0 
f SO. 1 

270.8 271.6 
f 34.7 f 36.2 

272.4 
f 39.0 

276. B 
f 40.6 

256.7 
* 28.8 

260.1 261.3 
f 31.6 f 30.4 

260.5 
f 28.9 

262.3 
f 31.6 

-------------------------------------------------------------------------------- 
$:Significantry different from control (pX0. 05) 

tS;Significantry different from control tp*:o. 01) 
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Mean body weight qain k’ o,y?tt:t ;ti::t ( grmean.sd) 
-------------------------------------------------------------------------------- 
5e)r Dose Weeks 

56 57 59 59 

Male Control 
502 .‘O 

f 54.9 
FG 

577. 0 
f 114.5 0.5%PU 1 

509.7 
f 0.6 

1 . O%PO 
543.3 

f 50.4 . 

500.3 
f 53.8 

499.5 
f 53.2 

588.8 
* 120. 1 

580.8 
f 115.4 

490.7 
f 37.9 

461.3 
f 101.7 

512.0 
* 7.1 

544.0 
f 52.2 

543.0 547.5 
f 52.6 f 52.6 

_----------------- 
Female Control 

317.0 
* 54.2 

FG 
363.3 

f 108. 1 
0. 5XPO 

299.3 
f 43.4 

1. O%FO 
275.3 

f 22.2 

321.3 
f 55.5 

777 8  &IL. 

f 59.7 

374.0 
f 119.2 

372.5 
f 118.8 

362.8 
f 117.4 

306.3 
f 49.7 

311.5 
f 48.7 

303.5 
f 47.7 

284.8 
f 20. (3 

277.3 
* 1El.o 

283.8 
f 21.7 

--------__-_________------------------------------------------------------------ 
XISignificantry different from control (p<c?. 05) 

t*:Significantry different from control ( p <: Cl . 0 1 ) 
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Table - 3 
Food eff itiency 

I=” o(T)*:/ zfs::t 
Pirartonenl;ImFne-,----,-,--,----------------------------------------------------- 

Setr Dose Weeks 
1 2 3 4 5 

__-_---_____-____--------------------------------------------------------------- 
Male 

Control Body weight se 113 
T.food weight 174 358 

Food efficiency 33 31 

’ . 

224 
941 *> 

24 

196 
748 

26 

159 
553 

29 

PG Body weight 61 121 171 2 10 242 
T.food weight 182 377 see 795 100 1 

Food efficiency 33 32 29 26 24 

0. S%Pcl Fody weight 59 116 166 204 234 
T.food weight 173 362 569 771 972 

Food efficiency 34 32 29 26 24 

1 . O%PO Body weight 63 119 16B 208 236 
T.food weight 182 377 582 788 979 

Food eff itienty 34 3 1 29 26 24 

- - - - A  -----em 

Female 
Control Body weight 38 63 

T.food weight 143 277 
Food efficiency 27 23 

90 109 i23 
422 568 722 

21 19 17 

PG Fody weight 35 57 06 103 118 
T. food weight 138 260 406 547 693 

Food efficiency 25 21 21 19 17 

0 .5%PO Fody weight 38 62 88 1 06 122 
T.food weight 138 269 4 10 551 703 

Food eff itiency 27 23 2 1 19 17 

1 . mP0 Body weight 36 59 86 105 121 
T.food weight 135 264 4CJ2 544 693 

Food efficiency 27 22 21 19 17 

_-_---_-------------- --------u____------_--------- -_-__--___-_-______-------  



@ . 

Food efficiency 
t’ u?t*:r ;tTZ;LI , 
----------_------___------------------------------------------------------------ . 

. . 
Ser: Dose Weeks 

6 7 8 9 10 # 
-------____------____________________^__--~~~~--~---~~~~---~~~~~~-~~~~-~-~~----- 

Ma1 e 
Control Body weight 250 266 283 297 309 

T. food weight 1127 1312 1502 1686 1874 
Food eff icfency 22 ,7cI 19 18 16 CT 

FG Rody weight 266 288 304 321 334 
T.food weight 1198 1395 1597 1796 1995 

Food efficiency 22 21 19 18 17 

0. 5%PO Body weight 258 279 3 f:b 1 315 327 
T. food weight 1165 1356 1551 1741 1938 

Food efficiency 22 21 19 18 17 

1. Q%F’O Pody weight 261 283 30 1 312 328 
T.-food weight 1176 1375 1573 1760 1961 

Food efficiency 22 21 19 18 17 

__-_____-_____I____c-------------------- 

Female 
Control Body weight 140 148 151 160 166 

T. food weight 869 1014 1157 1305 1451 
Food efficiency 16 15 13 12 11 

PG Body weight 132 143 147 154 160 
T. food weight 834 975 1112 1255 1395 

Food efficiency 16 15 13 12 11 

0.5%FO Fody weight 135 148 153 161 166 
T.food weight 847 992 1135 1281 1426 

Food efficiency 16 15 13 13 12 

1 . O%FO Body weight 134 144 149 154 159 
T.food weight 834 974 1116 1256 1398 

Food efficiency 16 15 13 12 II 

---__-________________________^_________------------------------------- --------- 



-\ 
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(’ , 

Food efficiency 
k’ c)?f.:/ rtsz;_t 
__________----_--__------------------------------------------------------------- 

Se)f Dose Weeks 
11 12 13 14 15 

__--_-------__---_-------------------------------------------------------------- 
Male 

Control Body weight 
T.foad weight 

Food efficiency 

332 3 3 7 348 356 
2238 2417 2592 2768 

15 14 13 13 

Body wei gh t 546 356 365 37.3 381 
T. f ood weight 2189 2378 2567 2754 2944 

Food efficiency 16 15 14 14 13 

PG 

0 .5%PO Body weight 341 350 359 368 376 
T-food weight 2129 2313 2500 2684 2869 

Food efficiency 16 15 14 14 13 

Eody weight 
T. f ood weight 

Food efficiency 

‘43 
2;‘60 

16 

,753 364 373 384 
2350 2543 27.32 2924 

15 14 14 13 

1 . O%PrJ 

w-L- 

Fenral e 
Contrbl 

- - - --m-e-- _----e--m 

Fody weight 169 174 180 187 188 
T. food weight 1596 1736 1874 2018 2161 

Food efficiency 11 1 0 10 9 9 

177 
1950 

9 

183 
2089 

9 

PG Body weight 165 
T.food weight 1535 

Food efficiency 11 

173 
ieii 

10 

Body weight 171 176 183 187 189 
T.food weight 1571 1714 1858 1999 2139 

Food efficiency 11 10 10 9 9 

cl. 5%PO 

Body weight 164 170 173 177 
T.-Food weight 1539 1677 1815 1952 

Food efficiency 11 10 1 0 9 

1 . O%PO 

_____----m--_-----m- --_--------------------------- _--------------------------- 



Food efficiency 
I=’ q yt\:, ;TSfl, 

Dose Weeks. 
17 18 19 20 

-------------------------------------------------------------------------------- 
Male 

Control 
’ 

370 379 385 391 Body weight 364 
T.fond weight 2946 

Food efficiency 12 
3126 33Cj3 3484 S66S 

12 11 11 11 .LI ,, 

395 
77-J-i cLL’- 

12 

390 
3231 

12 

404 413 419 
3510 370 1 3890 

12 11 11 

F'G Body wei gh t 390 
T.food weight 3135 

Food efficiency 12 

Body weight 384 
T.food weight 305 1 

Food efficiency 13 

397 406 413 
3408 3595 3778 

12 11 11 

@.5%PO 

Eody weight 390 398 406 413 416 
T.food weight 3114 3;5(16 3495 369C~ 3876 

Food efficiency 13 12 12 11 11 

1. OXF’O 

- - - - 
Female 
Control 

- - - - - - - - - 

Body weight 191 194 196 202 2OJ 
T.food weight 2305 2448 2588 2737 2E382 

Food efficiency 8 8 8 7 7 

Body weight 187 189 193 195 197 
T. food weight 2227 2366 2505 2644 2784 

Food efficiency 8 8 8 7 7 

PG 

0. 5x+0 Body weight 191 195 200 201 204 
T.food weight 2282 2425 2570 2715 2860 

Food efficiency 8 8 8 7 7 

1 . O%PO Body weight 184 187 194 194 197 
i. food weight 2228 2369 2511 2652 2796 

Food efficiency 8 8 8 7 7 



Food efficiency 
k’ 0yt*,r ;ty::t 
------------------------------------------------------------------~~~~, -------_-- 

\ * 
Se>: Dose Week5 ‘, 

21 22 23 24 25 
__________________-------------------------------------------------------------- 

Male 
Control 

FG 

0.5XFO 

1 . OXFO 

- - - - 

Female 
Control 

FG 

0. 5%FO 

1 . O%FO 

Body weight 
T.food weight 

Food efficiency 

400 406 408 41s 
402 1 4204 4387 4572 

1 Cl 10 9 9 

Fwdy weight 
T. f owd weight 

Food efficiency 

429 433 434 445 
4272 4465 4662 4062 

1 0 10 9 9 

Fody weight 417 423 429 434 436 
T. f owd weight 3963 4151 4343 4536 4727 

Food ,eff iciency 11 10 10 10 9 

Body weight 419 427 429 432 4 4 0 
T.fawd weight 4U61 4254 4445 4641 4837 

Food efficiency 10 10 10 9 9 

Body weight 
T. f ood weight 

Food efficiency 

212 209 217 220 
3178 3324 3475 3624 

7 6 6 6 

Body weight 200 201 206 2 10 216 
T.fwwd weight 2925 3066 3214 3362 3512 

Fwwd efficiency 7 7 6 4 6 

Ewdy weight 
T.food weight 

Food efficiency 

209 2 10 216 218 
3152 3298 3451 9599 

7 6 6 6 

Pody weight 20 1 
T.food weight 2940 

Food efficiency 7 

204 207 
3230 3379 

6 6 

----------_--------- ._-_--_-------------_I__________________-------------------- 



-. 

,J l c-, 

Food ef f i ci ency 
t* q ?t-:t FfSf:/ 
------_-_____-_---__-------------------------------------------- - _-__- ---*A ----- - 

Sebr Dose Weeks  
26  27  2B ’ 29  3  Cl 

---------_-_---^---------------------------------------------------------------- 
Male 

Control 419  
4948 

e 

419 
5132 

e  

423 
5326 

e 

420 
5518 

e 

Dody weight 412  
T.food weight 4757 

Food efficiency 9  

458 
5676 

e 

450 
5509 

e 

446 452 
5441 5645 

e e 
- - - - - - - 

229 
4217 

5  

229 
4123 

6  

449 
5264 

9  

452 
5465 

e 

460 
5882 

8 

PG Eody weight 443  
T. f ood  weight 5060 

Food efficiency 9  

Body weight 440  
T.food weight 492  1  

Food efficiency 9  

445 
5120 

9  

444 
5314 

e 

450 
5705 

8  

O.S%PO 

452 
5845 

8  

Body weight 441  
T. f ood  weight 5C33f3 

Food efficiency 9  

445 
5238 

e  

1. OXPO 

- - - - - - - - - a - 4 - - - - - 
Female 
Control 

--------w - - - - - 

2 3  2  

4370 
5  

Body weight 220  226 227 
T.food weight 3772 392.3 4073 

Food efficiency 6  6  6  

PG 228 
4271 

5  

Body weight 217  223 226 
T.food weight 3665 3817 3968 

Food efficiency 6  6  6  

225 227 22  9  224 
3905 41:16Q 4215 4365 

6  6  5  5  

(3 ; 5%PO Body weight 219  
T.food weight 3754 

Fvod efficiency 6  

Body weight 214  217 222 226 224 
T.food weight 3679 3831 5985 4143 4298 

Food eff i ci erjcy 6  6  6  5  5  

1. OXPO 



Food efficiency 
k” d?}.,, JtTZ.lt 
---- _-------------------L___________________------------------------------------ 

Sex Dose Weeks 
.T 1 32 3 3 34 T-5 

----_---------------______I_____________------ ---------------------------------- 
Male 

Control 

PG 

0. 5%PO 

1 . O%PO 

- - - - 
Femal e 
Control 

PG 

0.5XPO 

1 . C~XPU 

Fody weight 433 440 443 445 452 
T.food weight 5716 5917 6116 6314 6517 

Food efficiency 8 7 7 7 7 

Body weight 465 472 473 474 476 
T.food weight 6093 6305 6514 6719 6926 

Food efficiency 8 7 7 7 7 

Body weight 456 461 466 471 477 
T. food weight 5906 6110 6314 6520 6732 

Food efficiency 8 8 7 7 7 

Body weight 459 461 466 469 472 . 
T.food weight 6054 6260 6474 6686 6904 

Food efficiency e 7 7 7 7 

----------------------------------- 

* Fody weight 235 233 241 249 252 
T.food weight 4524 4679 4898 4998 5154 

Food efficiency 5 5 5 5 5 

Body weight 229 232 235 241 244 
T. food weight 4421 4577 4742 4902 5064 

Food efficiency 5 5 5 5 5 

Body weight 229 233 235 241 243 
T.food weight 4522 4685 4853 5017 5182 

Food efficiency 5 5 5 5 5 

Body wei gh t 22.3 227 22 6 233 236 
T.food weight 4454 4611 4778 4947 5111 

Food efficiency 5 5 5 5 5 

----__--_--------- --------------------_______^__ ----------------------------- 



Food efficiency 
to 07t.1, zf7i:r 
-------__-__-_____1_------------------------------------------------------------ 

Selr Dose Weeks 
36 3 7 38 39 40 

--------_-----_---_------------------------------------------------------------- 
‘, Ma1 e 

Control Body weight 454 
T.food weight 6719 

Food efficiency 7 

460 
692 1 

7 

464 465 468 
7120 7321 7520 

7 6 \ l5 

PG 

0, SW0 

1 . PXPO 

- - - - 
Female 
Control 

PG 

0. XPO 

1 . OXFO 

\, ,\ 
*, ‘497 Body weight 464 498 493 494 

T. food weight 7121 7335 7548 7765 
Food efficiency 7 7 7 4 

7976 
‘6 

Fody weight 476 482 488 491 497 
T.food weight 694 1 7150 7357 7567 7773 

Food efficiency 7 7 7 4 6 

Body weight 472 
T.food weight 7116 

Food efficiency 7 

477 
7334 

7 

484 484 489 
7547 7761 7970 

b 6 6 

- - - - - - - - 

Body weight 252 
T.food weight 5311 

Food eff iciencv 5 

254 
5470 

5 

254 257 264 
5627 570s 594 1 

5 4 4 

Body weight 244 245 248 251 258 
T.food weight 5225 5390 5555 5719 5896 

Food efficiency 5 5 4 4 4 

Body weight 244 244 244 252 255 
T.food weight 5347 5511 5676 5844 601 2 

Food efficiency 5 4 4 4 4 

Body weight 233 234 
T.food weight 5274 5440 

Food efficiency 4 4 

238 245 
5775 5942 

4 4 
5606 

4 

--------____________------------------------ ----_--____-_-_-----__^_____________ 



Food efficiency 
k” q ?tQ:t Yfsz.1, 
-------------------------------------------------------------------------------- 

Sex Dose Weeks 
42 42 43 44 45 

-------------------------------------------------------------------------------- 

I. 

Male 
Control 

F-G 

0. SW0 

1. C~%F’0 

- - - - 
Femal e 
Control 

F’G 

0. 5%FO 

1 . O%F’O 

Body weight 473 473 478 480 
T. food weight 7715 7911 8183 8298 

Food efficiency 6 6 6 6 

Body weight _ 503 506 507 515 517 
T.food weight 8186 8396 8608 8822 9026 

Food efficiency 6 6 6 6 6 

Body weight 501 502 507 514 518 
T.food weight 7975 8180 I3380 8587 8790 

Food efficiency 6 6 6 6 6 

Fody weight 482 476 493 497 500 
T.food weight 8170 8371 8576 8785 8993 

Food efficiency 6 6 6 6 6 

Body weight 259 265 267 273 272 
T. food weight 4 100 6259 6419 6579 6738 

Food efficiency 4 4 4 4 4 

Body weight 255 261 265 266 270 
T.food weight 6050 6211 6375 6537 6705 

Food efficiency 4 4 4 4 4 

Body weight 255 258 258 266 266 
T. food weight 6178 6342 6505 6674 6839 

Food efficiency 4 4 4 4 4 

Body weight 243 247 248 252 251 
T. f ood weight 6110 6272 6433 6596 6761 

Food efficiency 4 4 4 4 4 

- a - - - - - - - - - - 

- - - - - - -____I I - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - -  



Food efficiency 
I=" a?}.:/ zfSZ.r/ 
--------------------_______________I____---------------------------------------- 

5e)f Dose Weeks 
46 47 49 49 50 

------------------c------------------------------------------------------------- 
Male 

Control Body weight 485 489 493 494 499 
T. food weight 8699 885’8 9098 9290 9484 Food efficiency b 5 5 5 5 

FG Body weight 515 518 523 521 527 
T. food wef ght 9250 9460 967 1 9P76 10082 

Food efficiency b 5 5 5 5 

0.5XFO Body weight 518 521 526 527 529 
T.food weight 8995 9199 9403 9604 9799 

Food efficiency t, 6 6 5 5 

1 .O%F’O Body weight 50 1 507 5 1 0 508 5 1 0 
T.food weight 9206 9416 9627 9834 lClCl37 

Food efficiency 5 5 5 5 5 

--------_---------______________^_______ 
Femal e 
Control Fody wei ght 277 278 281 281 282 

T.food weight 6099 7058 7222 7381 7538 
Food efficiency 4 4 4 4 4 

FG Aody weight 273 274 279 276 2Ev? 
T.food weight 6863 7023 7187 734 1 7495 

Food efficiency 4 4 4 4 4 

0. 5XFcJ I Body weight 267 271 272 272 277 
T. food weight 7002 7165 7326 7486 7647 

Food efficiency 4 4 4 4 4 

1 . O%FD Body weight 257 2&t:) 262 261 262 
T.food weight 6930 7097 7258 7419 7x30 

Food efficiency 4 4 4 4 3 



Foo$ efficiency 
t=” u?t.:l ;tf=l:.rJ 
-------------------------------------------------------------------------------- 

Sell Dose Weeks 
51 52 53 54 55 

------_------------------------------------------------------------------------- 
Ma1 e 

Control Body weight 502 5CI 1 409 490 495 
T. food weight 9678 987 1 10066 10253 10447 

Food efficiency 5 5 5 5 5 

PG Body weight 532 529 566 567 572 
T.food weight 10287 10491 10705 10920 11136 

Food efficiency 5 5 5 5 5 

0.5XPO Eody weight 532 530 493 496 5 0 (:I 
T.food weight 9997 10196 10395 10592 10793 

Food efficiency 5 5 5 5 5 

1 . CI%F’O Eody weight 512 5C19 536 538 543 
T.food weight 10244 10443 10657 10066 1 1074 

Food efficiency 5 5 5 5 5 

_-__------------------------------------ 

Female * 
Control Pody weight 2.83 285 336 3 1 (1) 3 13 

T.food weight 7699 7858 80 19 8179 8335 
Food efficiency 4 4 4 4 4 

PG Body weight 283 286 344 349 35 8 
T. food weight 7656 7816 7987 8151 8326 

Food efficiency 4 4 4 4 4 

0.5XPO Fody weight 275 278 285 293 291 
T.food weight 7810 7972 9124 8281 8428 

Food efficiency 4 3 4 4 5 

1 . OXF’O Body weight 259 265 264 265 268 
T.food weight 7744 7906 804 9 8204 8355 

Food efficiency 3 3 3 5 5 

__________---__------- ---------------------------------------------------------- 



\- 

Food ef f I ci ency 
t’oyJtt:r :tJ:;L/ 
-------------__-___I------------------------------------------------------------ 

Sex Dose Weeks 
56 57 58 59 

-------_-_---________________^__________---------------------------------------- 
Ma1 e 

Control 

FG 

0.5XPcl 

1. SIXPO 

- - - - 
Femal e 
Control 

FG 

0.5XFO 

1 . C)%PO 

Eody weight 
T.food weight 

Food efficiency 

Body weight 
T. food weight 

Food efficiency 

Body weight 
T.-food weight 

Food efficiency 

Fody weight 543 543 548 545 
T.food weight 11286 11495 11701 11909 

Food efficiency 5 5 5 5 

Body weight 317 ,722 321 
T. food weight 8501 8659 8823 

Food efficiency 4 4 4 

Body wei gh t 363 363 374 373 
T. food wei ght 8500 El665 8839 9m5 

Food efficiency 4 4 4 4 

Body weight 299 304 
T.food weight 8581 8747 

Food efficiency 3 3 

Pody weight 275 277 284 285 
T.food weight 8504 8657 8816 8969 

Food efficiency 3 3 3 3 

5C~2 
10641 

5 
- '_ 

577 
1135.3 

5 
'I 

5 10 
10991 

5 

5 (1) Cl 
10834 

5 

581 581 589 
11565 11777 11990 

5 5 5 

491 461 512 
11162 11301 11484 

4 4 4 

- ^ - - - - - - -------- 

32 4 
8984 

4 

312 
906 1 

3 
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Table - 4 
Urinary findings 0P rats 

Sex Sample Nuder r*l Protein Glucose Ketone ocaJ1t Dilirubin Ucobll imgen 
of body . bleed 

animals 6.0 6.5 7.0 7.5 T t 4+ 4IF HH - T-t -tw - f t 

Control 10 2 4 2 2 0 0 4 4 2 9 1 10 0 9 10 10 9 1 

FG 9 3 5 10 0 0 3 4 2 9 0 9 0 9 0 0 9 8 1 
Male 

o.s\m 10 5 4 1 u 0 0 2 5 3 10 0 10 0 8 2 0 10 10 0 

l .O%po 9 5 4 0 0 0 0 3 3 3 9 0 9 0 9 0 0 9 7 2 

Control 10 8 110 2 2 3 2 1 10 0 10 0 10 0 0 10 9 1 

Kz 10 3 3 3 1 2 6 0 11 10 0 10 0 10 r) 0 io 8 2 
Fanale 

O.S%po '10 4 3 2 1 2 2 3 2 1 1.0 0 lo 0 9 0 1 10 10 0 

l .O%K) 10 5 4 0 1 2 2 2 3 1 la 0 9 1 9 0 1 10 7 3 

T : Tram 



Table - 5 
Urinary sediment of rats 

Sex Sample Number WC WLr Epithelial cells Casts Crystals 
of Others 

animals - t + +F f t +t f f + ++ 

Control 5 2 2 10 3 10 1 0 5 5 0 3 11 Sp(2) 

ffi 5 4 0 0 I 4 10 0 0 5 5 2 3 0 0 
Male 

0.5%rn 5 3 110 3 2 0 0 0 5 5 2 2 10 

l.O$Fo 5 2 3 0 0 3 2 0 0 14 5 3 2 0 0 SHl, 

COf?tKOl 5 5 0 0 0 5 0 0 0 0 5 5 2 3 0 0 

FG 5 5 ,o 0 0 4 10 0 0 5 5' 4 1 o-o 
Female 

0.5aFo 5 5 0 0 0 5 0 0 0 4 1 5 5 0 0 0 

l .O$po 5 5 0‘ 0 0 5 0 0 0 2 3 5 3 2 0 0 

' 

=, Epithelial,cells , Crystals mc , Casts sp: SpWlV3tOZOd 

- : 0 / JO0 fields - : 0 / 100 fields 
+ : l-99 / 100 fields f ! 1-9 / 1UO fields 
+ : loo-999 / 100 fields t : lo-99 / 100 fields 
4c : 1000-4999 / 100 fields * I loo-999 / 100 fields 



Table - 6 
AveKage hematilogical findings oE rats 

\ \\ 1 

Sex Sample NU~XK mc Ilb llt Kv K31C Platelet Wa: -t 
Of 

Differential blocd oxnt ( \ ) 

animls (104/mn3) (g/d11 (8) (p’1’ (\I (104/m13) (102/Im13) Ba& Eosino N-st N-seq Lyn$l km0 

Control 10 589.5 11.32 37.5 65.6 29.7 66.9 33.8 0.0 0.9 2.0 21.8 73.7 1.6 
t139.6 22.91 t6.1 r9.9 t4.7 t11.5 t20.4 fO.0 t1.1 f2.4 t13.6 t15.7 il.2 

r-c .9 544.3 11.19 36.6 68.7 30.1 71.4 30.6 0.0 1.1 5.1 27.1 64.3 1.8 
t140.1 r3.23 +7.5 fl3.0 +3.3 t0.7 t17.6 to.0 r0.9 +-4.2 t12.6 f16.2 t2.1 

Mjle 
0.5%Po 10 581.3 12.08 37.6 64.8 31.5 80.9 24.4 0.0 1.5 4.0 25.7 67.5 1.3 

t110.3 t3.10 t6.9 t4.0 *3.5 IC19.0 t17.1 kO.0 f1.0 f6.2 t16.3 f20.3 t1.3 

l .O%Fo 9 608.1 12.21 38.6 64.2 31.4 79.7 31.0 0.0 1.7 3.6 25.6 66.0 3.2 
+132.7 k2.90 t7.0 24.3 t3.0 f20.8 t17.9 to.0 t1.7 t4.7 tn.4 f11.2 t4.3 

fkiltKOl 10 596.4 13.64 41.4 70.3 32.9 63.7 20.9 0.0 2.5 2.9 21.8 '71.4 1.4 
t99.a t1.69 t4.5 f7.2 Al.1 t11.4 +6.9 to.0 t1.4 t2.0 t16.3 i17.8 fl.O 

FG 10 600.9 13.58 40.4 67.4 33.7 55.6 10.3. 0.0 2.6 0.; 17.9 71.0 0.7 
+40.7 to. 88 t1.5 f4.6 t1.7 t6.2 t5.9 to.0 t1.4 il.5 t5.0 i7.3 to.63 

Fermle 
0.5%KI 10 492.; 11.69 35.5 73.4 32.9 93.: 20.2 0.0 2.5 1.; 21.7 73.6 0.6 

f122.4 +2.56 t6.1 t10.1 +2.5 28.2 t11.1 fO.0 i2.7 to.0 t13.3 *12.6 iO.8 

1.oaFu 10 570.3 12.94 38.6 68.0 33.6 56.4 17.8 0.0 2.3 1.1 ’ 18.3 70.0 0.Y 
te5.0 ?1.66 t4.6 t3.6 f1.8 r13.e to.1 to.0 51.5 il.0 t6.0 f6.9 i0.4 

( Clean t S.D. ) 

* : Significantly different Eran control ( ~(0.05 ) ~ 
*a : Significantly different from CUItKOl ( ~(0.01 1 



Table - 7 
Average biochemical Elndings of rats 

Sex Sample Nunker S-COT S-GPT hl- Biliru- T. ' Glu- BUN Crea- T. Al- A/\/G. Na+ Kt Cl- P 
OL 

' phos. bin cholesi case tinlne prcl- bumin 
tecol teine 

animls (mu/ml) (mu/ml) (m/ml) (nq/dl) (n-g/al) (mg/dl) (ng/dl) (ng/dl) (gAdl)(g/dlt(catio) (mW1) (mEq/l) (mEq/)) (Wdl) 

Control 10 201.e 71.0 106.5 0.23 79.4 250.5 17.9 0.69 5.99 3.23 1.17 153.8 5.18 LO8.1 6.00 
i42.0 C23.7 i24.5 f.o.05 ill.9 i27.0 i2.2 iO.07 i0.36 to.21 t0.08 i6.9 i0.33 il.3 iO.66 

PC 9 171.1 71.3 98.2 0.28 77.0 246.2 18.1 0.73 5.7s 3.0; 1.0: 155.0 5.11 109.0 5.67 
i55.4 C26.7 i7.5 to.07 i16.3 i27.8 t1.6 to.09 i0.26 to.19 to.07 t5.6 i0.19 il.8 to.46 

Male 
0.5%po 10 182.9 73.8 104.5 0.28 87.0 253.6 16.9 0.70 5.97 3.15 1.12 154.9 5.16 109.1 5.56 

t126.2 i38.0 C28.1 i0.08 i21.1 t33.3 i2.0 to.05 to.26 *0.20 to.09 i4.5 to.61 i2.2 to.40 

1.oaDo 9 190.9 96.3 125.3 0.27 87.1 244.6 17.7 0.72 5.71 2.99 1.11 155.3 5.01 107.9 5.71 
i92.6 f55.0 t50.4 io.07 i31.e t37.2 il.7 to.08 to.51 to.36 to.16 f5.5 io.49 +7.6 to.54 

Control 10 311.5 151.1 74.2 0.24 92.i 228.3 18.4 0.69 6.71 3.57 1.16 154.2 4.44 107.2 5.65 
f215.9 t133.1 f20.6 to.07 t16.3 t37.5 rl.9 to.11 to.46 to.27 to.20 te.0 to.31 t1.3 fO.50 

r-G 10 183.7 89.4 52.: 0.28 109.; 232.7 15.Y 0.71 6.78 3.73 1.23 158.0 4.26 108.0 5.1; 
242.0 r36.3 511.9 f0.06 ilE.1 kll3.1 50.9 to.11 to.39 i0.25 to.11 i9.1 co.54 f2.2 io.39 

Female 
0,5%po 10 187.4 86.1 61.0 0.21 85.5 248.0 17.9 0.71 6.49 3.46 1.15 153.0 4.33 109.4 5.69 

i67.9 534.7 t24.9 i0.06 i25.9 544.6 i2.9 fo.09 to.57 to.46 ?0.18 *a.0 io.39 f2.9 i0.66 

l.O$M 10 200.2 94.1 60.1 0.28 93.1 210.2 17.9 0.70 6.72 3.74 1.26 154.9 4.32 109.i* 5.57 
i55.6 i23.9 i17.8 to.06 i19.7 i31.0 52.4 to.11 i0.43 i0.28 to.09 .iS.l to.35 ?1.6 to.90 

( Fiean i S.D ) 
r) : SigniEIcantly different from cu-krol ( p(O.05 ) 

** : Significantly different from control ( p<O.Ol ) 



Table - El 
Average absolute wet organ weight of rats 

Sex Sample Nmber Final Llvec Kidney Spleen Adrenal' Heart Lung Brain ThyNS Testis or 
OE gland Pituitary Ovary' 

animals B.W. R . L R L I R L ', 

Control 10 

PC 9 

Male 
0.5am 10 

1.oam 9 

648.7 19.282 1.959 1.905 0.988 27.3 27.6 1.640 1.631 2.091 13.8 0.094 1.679 1.675 
+91.7 ?2.208 *0.147 to.129 20.4J.l 24.5 f5.3 to.194 to.107 to.007 f2.S CO.021 ?0.127 to.141 

660.3 19.030 2.003 1.959 1.150 27.0 28.6 1.794 1.l3014* 2.109 12.4 0.073 1.717 1.716 
t44.4 r2.133 to.223 to.195 to.625 t4.0 +4.3 to.190 ?0.138 io.097 k2.1 kO.021 to.120 kO.120 

686.1 19.688 1.924 1.913 1.056 28.0 28.6 1.755 1.706 2.139 13.4 0.109 1.732 1.719 
t75.0 f2.355 ?0.130 i0.123 +_0.398 t4.1 t4.9 kO.250 to.126 +O.O'sS f3.7 to.031 io.119 co.103 

644.6 19.462 2.023 1.991 1.142 30.1 33.9 1.782 1.763 2.127 16.4 0.090 1.86: 1.04; 
f64.2 f0.304 to.364 to.356 to.439 i8.7 to.4 to.203 to.219 iO.069 t10.2 to.021 +0.180 t0.183 

Control 10 

PC 10 

Female 
O.S%Fo 10 

i.oam 10 

397.1 12.316 1.214 1,146 0.613 36.6 43.3 1.169 1.277 1.941 26.0 0.104 30.2 31.4 
i66.7 f1.878 to.152 to.133 to.144 t6.7 +a.3 20.165 kO.121 to.096 *11.7 *0.044 t10.2 i7.1 

379.3 11.913 1.196 1.109 0.572 42.1 45.7 1.176 1.259 1.922 24.7 0.104 30.2 30.4 
f26.2 io.743 to.070 fO.077 to.075 f6.4 f6.3 to.053 to.059 fO.074 53.9 to.020 t12.4 i15.1 

387.8 12.010 1.313 1.290 0.908 46.: 47.0 1.236 1.330 1.961 29.3 0.111 28.5 34.5 
+37.7 t1.462 to.303 fO.303 to.591 t12.1 *14.7 to.155 to.231 to.075 t9.6 to.049 *7.0 i10.0 

379.9 *11.988 1.258 1.218 0.625 48.1 49.6 1.238 1.300 1.945 32.7 0.114 37.3 36.3 
536.0 f1.280 to.101 to.099 to.117 t22.a f18.2 io.090 fO.092 to.071 f18.4 to.033 t10.3 tlfJ.2 

(9 , I: mg , Mean f S.D. ) 

l : SigniEicantly different frcm control ( ~(0.05 ) 
l * : Significantly different Era control ( p<O.Ol ) 



Table - 9 
Average relative wet organ weight of rats 

Sex Sample N&r Final Liver Kidney Spleen Adrenal' Heart Lung Brain Thymus Testis or 
OE gland Pituitary Ovary' 

animals B.W. R L R L 
\ I R  t I/ 

Control 10 648.7 2.992 0.306 0,297 0.156 4.25 4.20 0.257 0.256 0.327 2.15 0.015 0.263 0.263 
t91.7 to.298 to.036 to.029 io.070 to.72 to.75 f0.038 to.039 to.039 to.39 kO.005 *0.038 fO.039 

PC 9 660.3 2.882 0.304 0.296 0.176 4.14 4.37 0.272 0.274 0.321 1.89 0.260 0.261 
f44.4 to.250 to.020 f0.025 fO.106 fO.81 50.76 to.034 to.025 +0.033 to.37 to.014 +0.013 

Male 
0.5%10 10 686.1 2.881 0.282 0.281 0.154 4.11 4.20 0.257 0.2!?0 0.315 1.94 0.014 0.253 0.254 

f75.0 to.291 f0.029 fO.028 to.059 to.62 fO.BO fO.033 to.024 iO.037 to.46 to.005 to.030 to.025 

l.Ow0 9 644.6 3.013 0.316 0.309 0.177 4.77 5.214 .0.279 0.277 0.333 2.40 0.013 0.291 0.28B 
t64.2 to.299 to.045 50.041 to.064 il.18 fl.OO fO.025 to.034 iO.032 tl.24 f0 .oos to.030 to.031 

Control 1.0 397.1 3.114 0.311 0.293 0.154 9.41 11.20 0.296 0.326 0.499 6.65 0.025 7.56 7.96 
f66.7 to.045 to.039 to.037 to.031 +2.20 i2.99 c,fO.O24 to.431 +-0.061 f3.01 kO.007 tl.91 t1.36 

PC 10 379.3 3.147 0.317 0.314 0.150 11.18 12.06 0.312 0.333 0.M7 5.97 0.027 7.91 10.17 
t26.2 to.156 fO.026 +0.027 +_0:018 +2.11 tl.67 to.024 f0.017 tO.OZE i2.49 f0.007 f 2.93 t4.04 

Female O.SIFxJ 10 387.8 3.110 0.341 0.335 0.233 12.2: 12.52 iO.322 0.344 0.511 7.63 0.028 7.32 8.93 
t37.7 to.303 to.087 *o.oes to.154 53.41 t4.13 fO.053 to.067 to.043 t2.67 fO.O1O k1.46 k2.65 

l.OBrn 10 379.9 3.170 0.315 0.323 0.166 12.74 13.20 0.32; 0.346 0.516 8.70 0.029 9.79 9.54 
k36.8 f0.341 to.044 to.039 to.036 f6.16 t5.12 50.035 to.034 f0.048 t4.99 to .007 t4.54 t4.47 

( * , It: lo-! , Mean f S.D. ) 

* : Si@ficantly different frun control ( p<O.OS ) 
** : SiFlficantly different from crxltrol ( p<O.Ol ) 
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Table - 11 

Urinary Eidlngs of rets (after the end of the recovery period) *I 

Sex Sample Number P’ Proteh Glucose Ketone occult Bilirubin Urobilinoqen 
oE bcdy blaxl 

animals 6.0 6.5 7.0 7.5 T + t( +t HH - t t * 

Control 4 2 1 0 1 0 1 0 2 1 4 4 0 3 1 4 4 

FG 4 1 2 I 0 0 0 0 2 2 4 4 0 4. 0 4 4 

Male 
0.5am 2 1 0 1 0 0 0 0 0 2 2 1 1 1. 1 4 4 

l.O$po 4 0 2 0 2 0 1 0 3 0 4 4 0 3 1 4 4 

Control 4 1 2 1 0 1 0 0 3 0 4 4 0 4 0 4 4 

FG 4 2 2 0 0 1 2 0 1 0 4 4 0 4 0 4 4 

Female 
0.5am 4 3 0 1 0 0 3 0 0 1 4 4 0 3 1 4 4 

l.oam 4 3 0 1 0 0 2 1 1 0 4 4 0 4 0 4 4 

T : Trace 



Table - 12 

Average hematoloqical findings of rats (after the end of the recovery period) 

sex Sample Nun-her PBC * tlb 14 t Kv KX Platelet WBC Differential bleed cmnt ( \ 1 *> 
Of 

animls (104/m3) (q/d11 ($1 fp3) (0 uo4/rm3) (102/tm3) Base Eosino N-st N-seq Lyrr@l Mono 

Control 4 498.0 
025.5 

PG 4 573.3 
t10a.9 

Male 
O.S%Fo 2 619.5 

f81.3 

l .O$Fo 4 458.3 
i115.0 

11.43 
r3.t36 

L2.BB 
f2.22 

13.35 
f2.05 

9.68 
22.92 

34.0 
ta.2 

39.5 
t6.0 

41.0 
f-s.7 

32.8 72.3 
t6.7 t6.7 

70.3 
t10.1 

69.3 
t4.3 

66.0 
to.0 

32.3 
t3.5 

32.5 
f0.6 

32.5 74.0 14.0 
to.7 t14.1 c4.2 

29.3 
*3.4 

57.3 
t7.a 

84.8 
i17.0 

60.8 47.3 
f18.2 f38.3 

21.8 
t13.6 

23.3 
t11.9 

0.3 3.0 2.3 
to.5 t2.9 f1.7 

0.0 
to.0 

0.0 
to.0 

0.0 
to.0 

2.5 2.0 
t1.7 51.4 

2.0 3.0 
il.4 t1.4 

0.0 2.8 
f0.5 t1.0 

29.3 63.5 1.8 
t14.9 516.0 +1.3 

22.0 72.3 1.3 
55.0 t5.9 t1.3 

23.0 71.0 1.0 
t1.4 t2.0 t1.4 

31.8 62.3 2.5 
58.1 k9.1 il.7 

Control 4 461.8 
t13e.5 

FG 4 606.8 
t17.1 

Fem1e O.S%Fo 4 480.0 
t162.7 

l .O%Fo 4 565.3 
C72.6 

11.90 
t2.31 

14.33 
to.66 

12.08 
t3.65 ’ 

12.65 
io.90 

35.5 
t5.a 

41.8 
to.5 

38.3 
t6.9 

79.5 33.5 
t13.5 t1.7 

68.8 34.3 
f1.7 t1.7 

04.0 31.3 
t20.4 k4.6 

37.8 67.5 33.5 
t1.7 t7.4 t1.3 

64.3 
tS.6 

69.0 
f7.7 

59.0 
t19.0 

74.0 
t14.0 

16.5 
t12.0 

19.8 
t7.0 

13.3 
t8.6 

14.9 
t14.4 

0.0 
to.0 

0.0 
to.0 

0.0 
to.0 

0.0 
to.0 

1.5 1.3 29.0 67.0 1.3 
t1.3 il.0 t15.9 i15.4 51.5 

0.5 1.0 18.0 80.3 0.3 
f0.6 *I..4 f6.6 t10.0 t0.s 

1.5 1.0 25.3 72.0 0.3 
t1.7 *-0.8 C8.7 t1.4 to.5 

1.3 1.0 25.3 71.3 1.3 
to.5 f1.4 16.7 t9.1 f1.1 

( Mean f. S.D. ) 
l : Significantly different fra control ( ~(0.05 1 

** : Significantly different frcm control ( p<O.Ol 1 



Table - 13 
Average biochemical findings of rats (after the end of the recovery period) 

Sex Sample Nun&r S-aJT S-GPT Al- Biliru- T. Glu- BUN Crea- T. hl- A/G Nat K+ Cl- P 
of &OS. bin choles- case tinine pro- lxmin 

terol teine 
anhls (rru/ml) (m/ml) (no/ml) (q/d11 (q/dl) (r@/dl) (q/d11 (mg/dl) (g/d11 (g/d11 (ratio) (mEq/l) (&dl) (mEa/l)(mj/dl) 

Control 4 205.3 64.0 128.0 0.25 82.8 230.8 15.0 0.65 6.08 2.95 0.95 149.8 5.05 106.5 6.25 
t35.3 k16.5 t69.1 to.06 t12.6 t27.3 tl.8 to.06 iO.05 to.17 +O.lO f5.6 CO.31 tl.O to.52 

l-G 4 241.5 106.3 131.5 0.25 93.5 270.0 15.8 0.70 5.93 2.98 1.01 149.0 5.08 106.5 6.48 
+63.8 f51.5 t64.4 to.06 t20.1 270.7 *1.3 fO.OO to.26 20.05 to.09 ' *3.3 to.19 il.7 to.10 

Male 
O.S%Fu 2 233.5 129.5 102.0 0.20 103.5 256.0 16.5 0.65 6.36 3.15 1.00 156.5 4.80 108.0 6.05 

i120.0 tel.3 f29.7 to.00 t31.a f 4.2 f0.7 to.07 to.14 1-0.21 fO.09 f4.9 to.00 to.0 fO.49 

l .Ow%Y 4 200.5 67.8 119.8 0.25 98.3 213.0 15.5 0.73 5.98 2.90 0.94, 149.0 5.55 108.0 6.45 
t44.7 512.4 +-LB.6 to.06 t29.1 U2.7 t-2.1 fO.10 to.13 fO.08 to.05 t2.9 to.51 fO.8 fO.41 

Control 4 174.8 
k70.2 

Fc 4 175.5 
- k65.9 

Female 
0.5%po 4 177.3 

r34.3 

106.5 
f52.9 

114.0 
t19.7 

l .O%po 4 110.0 64.0 
t35.9 t28.6 

108.5 
f41.6 

75.3 0.15 
'9.7 10.06 

67.5 0.0; 
f32.0 to.06 

45.Y 0.06 
ill.0 to.05 

45.;* 0.23 
+11,9 to.05 

94.8 
*23.8 

93.8 
t16.8 

95.0 
t14.0 

90.5 
f16.9 

233.0 16.8 0.68 
t25.5 Cl.0 to.05 

262.5 15.3 0.68 
+47.3 53.2 fO.05 

231.5 14.: 0.i3 
539.8 tl.O to.05 

232.0 14.; 0.65 
t25.4 f1.0 io.10 

6.53 
to.30 

6.50 
io.20 

6.60 
to.37 

6.60 
to.41 

3.40 
c-O.16 

3.60 
to.08 

3.78 
to.41 

3.50 
to.45 

1.09 
to.11 

1.25 
to.11 

1.34 
to.20 

1.16 
f0.27 

148.5 
t4.1 

147.0 
f4.3 

148.8 
k5.6 

149.5 
*4.7 

4.30 
to.42 

4.18 
f0.46 

4.60 
to.49 

4.53 
fO.45 

106.5 
t2.6 

107.5 
21.3 

109.3 
21.5 

108.6 
31.5 

5.90 
to.41 

5.33 
co.30 

5.73 
fO.46 

5.93 
iO.83 

( Mean f S.D. ) 

l : Significantly different from ccntrol ( ~(0.05 ) 
l . : Significantly different frun control ( p<O.Ol 1 
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Table - 14 
Average absoluto wet organ wel$t of rats (after the end of the recovery period) 

Sex Sample Number Final Liver Kidney Spleen Adrenal' Heart Long Brain Thyrms Testis or 
OE gld Pituitary Ovary’ 

animals B.W. R L R L . . f R L II 

Contcol 4 647.5 17.970 1.903 1.843 1.043 25.5 26.5 1.708 1.690 2.108 11.8 0.080 1.748 1.758 
i50.5 f1.543 *0.156 to.185 to.191 to.6 f3.9 to.138 to.209 f0.063 il.9 to.022 f0.053 to.117 

FG 4 730.5 21.670 2.070 1.993 1.233 26.5 21.0 1.808 1.635 2.083 14.5 0.105 1.678 1.633 
jA2l.5 ?6.978 iO.398 io.392 zu.405 i4.7 i5.0 to.138 to.108 to.057 t2.1 to.053 to.116 to.079 

Male 0.5%#) 2 663.0 18.405 1.905 1.820 0.995 34.: 29.5 1.615 1.675 2.050 13.0 0.100 1.605 1.605 
. 29.9 il.096 to.290 kO.325 to.007 i3.5 94.9 to.021 to.035 +0.028 f4.2 to.042 $0.035 *0.007 

l.O%po 4 693.8 19.473 2.075 2.055 1.505 28.5 29.3 1.938 1.875 2.150 14.0 0.098 1.705 1.723 
t52.3 22.217 to.127 to.158 io.380 t4.4 24.2 f0.249 i0.185 *o.oa3 t2.4 kO.021 to.076 to.114 

Control 4 429.3 13.780 1.330 1.265 0.765 47.0 49.5 1.320 1.350 1.923 19.3 0.142 37.5 39.3 
f61.9 il.587 io.101 eo.130 to.037 t9.e f18.2 to.028 to.148 to.058 f7.9 to.017 t18.1 t9.4 

PC 4 470.0 13.723 1.353 1.328 0.613 41.8 46.0 1.275 1.230 1.898 18.0 0.120 29.3 29.8 
+119.0 t2.310 to.123 *0,080 to.102 t11.2 f10.6 i0.173 to.049 ltO.046 f4.5 20.012 ill.2 i17.4 

Female 
' O.S%lm 4 418.0 12.193 1.158 1.168 0.735 35.5 41.5 1.283 1.293 1.895. 23.0 0.125 31.0 32.3 

f50.4 ?1.518 to.066 f0.061 to.312 k8.7 210.1 30.091 f0.139 *to.041 f2.8 f0.019 *7.9 t9.6 

l.O\Pu 4 369.5 12.383 1.210 1.228 0.705 43.8 45.0 1.175 1.233 1.890 61.3 0.100" 34.8 41.3 
t2l.l Cl.441 +zO.106 to.118 to.249 t14.4 f14.0 iO.103 fO.lOO 20.063 iS8.9 to ,000 01.4 t23.8 

(g,‘:Kl, Mean f S.D. ) 
l : SiqAficantly different fran cmtrol ( ~(0.05 ) 

*L I Significantly different fran umtrol ( p<O.Ol ) 
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Table - 15 
Average relative wet organ weight of rats (after the end of the'recovery period) 

Sex Sarrple Nuder Final Liver Kidney Spleen Mrenal' Heart Lung Brain Tw- Testis or 
of 

animals B.W. 
Pituitary ovary' 

R L R Td I R L. .l 

Cmtrol 4 647.5 2.703 0.295 0.205 0.160 3.95 4,13 0.265 0.263 0.320 1.83 0.013 0.273 (I.270 
i50.5 to.242 i0.019 to.017 &0.024 iO.39 to.02 to.024 to.039 to;030 to.41 io .oos i0.026' fO.034 

PO 4 730.5 2.095 0.203 0.270 0.165 3.63 3.80 0.240 0.223 0.2d0 2.00 0.015 0.230 0.225 
iul.5 *0.400 io.020 io.022 io.040 i0.00 i0.89 i0.035 io.020 to.043 to.37 *0.006 iO.022 *0.026 

Male 
0.5\m 2 663.0 2.715 0.285 0.275 0.150 5.28 4.45 0.245 0.2s0 0.310 1.95 0.015 0.245 0.245 

i9.9 io.12O io.035 to.050 iO.OOO i0.42 i0.70 iO.007 iO.OOO iO.014 i0.64 i0.007 kO.007 to.007 

l.OIpo 4 693.8 2.003 0.300 0.300 0.iZ.l 4.15 4.25 0.203 0,273 0.310 2.03 0.015 0.24s 0.240 
i52.3 *0.110 to.026 f0.029 to.054 to.91 iO.82 to.043 10.030 i0.024 to.30 f0 -006 io.02.l io.017 

Ccfkrol 4 429.3 3.243 0.315 0.290 0:17e 11.38 12.18 0.300 0.310 0,.455 4.60 0.033 0.60 9.13 
i61.9 io.429 to.041 to.051 io.050 i4.03 i5.09 iO.041 to.015 iO.065 t2.06 i0.005 i3.21 il..54 

PC 4 470.0 2.915 0.295 0.290 0.133 9.35 10.25 0.273 0.260 0.415 3.03 0.025 6.45 6.40 
t119.0 to.320 iO.065 k0.059 to.033 i4.20 i4.22 iO.046 iO.050 to.097 t1.03 to.006 i2.09 il.10 

Femle 
o.s\m 4 410.0 2.925 0.200 0.283 0.178 8.53 9.93 0.300 0.310 0.450 5.50 0.030 7.33 7.63 

i50.4 i0.251 iO.023 i0.026 iO.003 f2.07 il.93 io.041 io.044 iO.051 il.00 io .000 il.19 a.93 

l.OIpo 4 389.5 3.190 0.313 0.315 0.105 11.33 11.80 0.303 0.315 0.405 15.50 0.028' 9.00 10.40 
i2l.l i0.473 io.029 io.030 iO.068 il.00 k3.77 eo.029 to.037 io.017 i14.09 io .ooo i3.07 i5.64 

( \ , it 10e3, Mean f S.D. ) a 

* I Siqificantly different fran amtrol ( ~(0.05 ) 
,M I Signiflcmtly difEerent frcm mtrol ( p<O.Ol ) 


