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1.

One-Year Chronic Percutaneous Toxicity of
Piroctone Olamine (PO) in Rats

Abstract

Symptoms

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

0.5 % and 1.0 % 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 cbserved 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 jnitial application and in females about 7
months after the start of application, and these cases gradually
increased thereafter.



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.



Discussion

1. Changes

The gross changes observed at the application area of PO
disappeared within 2 weeks after the end of application, and
the histopatho]bgica] examination after the recovery 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 applicatibn arca of males
and females. No systemic toxicity considered to be re=lated 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.



Mean body weight
(Table 1)
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Table - 1

. Piroctone Olamine
Mean body weight L*a?2hy AFEL { gimean.sd)
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Male Control

143,0 201.4 255.5 T02.4 338.5 bbb
+ 6.5 * 8.9 + 10.5 £ 17.0 + 20,9 + 26.9
PG
143, 6 204, 4 265. OX 315, 0% 3IST. 385.68%
* 6.0 * 7.0 + 10.3 + 14,7 £ 17.0 + 19.2
0.5%P0
143, 1 201.7 259.0 709.4 47,0 x77.0
+ 6.7 + 11.2 + 146.6 + 20.8 + 24.9 + 29.4
1.0%FOD
143, 3 206.0 261.8 310.9 351.4 379.2
+ 7.2 + 11.8 + 19.7 + 2.3 + 24,3 + 27.5
Female Control
108.9 147.1 171.4 199.1 218.72 231.5
* 4.1 + 8.6 + 11.7 + 14,5 + 17.4 + 16.5
FG
108.8 143.9 165.6 195, 1 2 6 226.8
+ 4,2 1 7.5 + B.1 + 8.8 + 5 + 15.3
0.5%F0
109, 1 147.1 171.0 197.2 . 215.4 231.1
+ 5.4 * 8.1 + 12.8 + 15.3 + 17.7 + 19.8
1.0%F0
' 108.9 144,9 1468.1 . 194.6 213.9 230.0
+ 5.5 + 10.8 + 12.6 + 17.1 + 23.1 + 21.8
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¥:Significantry different from control (p<Q, 08)
¥¥:Significantry different from control (p<0,01)
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Mean body weight B g?2hy A5X0 ( gtmean,sd)

T S i i i e e e Gt e ke et e e i o B e e i o AT A ot S o et S e S B o it 4 Sk} A ok e o G S T e AV S . i o W W S T S e s ot T o o e o e e S - B o —

Male Control

14F.0 322.8 409.4 426,14 439,.6 451.7
+ 6.5 + 1.3 + X4.0 + 34.7 + 3I6.9 + 3I9.0
FG
143, 6 409,22 431.1 447 .6 454,7 477.7
% 6.0 + 19.4 + 21.3 + 25.4 + 28.8 + X0.7
0,5%F0
14%.,1 400,.7 422.2 444 . 4 457.8 470,32
+ &.7 + 35.95 + 3I5.2 + 38.1 + 42.7 + 44.7
1.0%P0
14%.3 404.46 426. 3 444.4 454, 9 471.7
+ 7.2 + 1.7 + X1.9 + 33.2 + 36.9 + 39.2
Female Control
108.9 248. 4 257.3 260.4 268. 6 275. 3
+ 4,1 + 20.8 + 23.0 + 25.3 x 21.2 + 19.8
FG
108.8 241.0 231.9 255.5 262.5 269.1
+ 4,2 + 14,46 + 15.7 + 17.0 + 18.3 + 18.4
0.5%P0
109.1 244.4 256.6 262.3% 269.9 275.4
+ 5.4 + 23.1 + 25.6 + 21.7 + 24,3 + 23.8
1.0%F0 '
108.9 24X.0 252. 4 258.1 262.4 267.8
* 5.5 + 23.4 + 223.9 + 23.3 + 20.8 + 20.5

1:Significantry different from control (p<0.,. 0D
¥x:S5ignificantry different from control (peQ,01)



Mean body weight E* 07k ABZL ( g:mean, sd)
Sex Dose Weel s
0 11 12 13 14 15
Male Control
14X.0 443,22 474,46 480, 4 490, 6 498.%
. + 6.5 + 40.1 + 43,6 +t 44.9 + 44,1 + 47.4
FG
143.6 489.5 499.6 508. 4 516.7 524.7
+ b5.0 + 3I2.3 + 3I3.9 + 3T4.9 + 34.8 + 35.4
0, 57%P0
143%.1 484. 1 492.9 S02,0 510.9 519.5
+ 6.7 +* 46.5 + 49,2 + A8.4 + 48,2 + 50.4
1.0%PO
143, 3% 4846.0 496,46 507.5 515.9 527.4
+ 7.2 + 39.9 + 40.1 + 44,2 + 46,1 + 48.1
Female Control
108.9 277.95 283.0 z288.4 295.4 296. 6
* 4,1 + 20.2 + 21.8 + 24.8 + 26.7 +* 23.4
FG .
108.8 273.7 278.8 281.4 286.0 292.1
+ 4,2 + 18.5 + 19.3 + 19.7 + 20, 3% + 22.9
0.5%P0O
109.1 280.4 285.0 291.9 296.1 298.5
+ S5.4 +*+ 22.9 + 24.4 + 27.2 + 28.9 + 30.5
1.0%FP0
108.9 273.1 278.5 282.2 285.4 288.8
+ 5.5 + 20.3 + 22.6 + 20.3 + 22.9 + 24.6

¥:Significantry different from control (p< 0, 0F)
x¥:18ignificantry different from control (p<O.01)



Mean body weight t*n2hn SRy ( g:mean, sd)
Sex Dose Weeks
O 16 17 18 1% 20
Male Control
14%.,0 507.1 512.%9 S521.7 528.1 534.0
+ 6.5 + 49.8 + A49.7 + 49.4 + 52.1 + B52.1
PG
143, 6 532.9 538.3 547.%9 556.7 562.6
+ 6.0 + 35.1 + 40.8 + 39.8 + 3I9.3 + 39.3
0.5%4F0
143.1 527.6 533.4 540.6 549.1 555.9
* 6.7 + 51.5 + 52.4 + 52.2 + 52.6 + 53.5
1.0%P0
143, 3 533.7 541.6 549.1 556. 3 559.2
+ 7.2 + 48.7 + 51.3 + 51.9 + 52. + 52.9
Female Control
108.9 299.9 303.1 305.2 310.7 I12.%
+ 4,1 + 23.9 + 25.2 + 24.4 + 27.0 + 29.95
FG
108.8 295.8 297.3 I02.1 J03,.6 J05.9
+ 4.2 + 22.95 + 23.1 + 23.4 + 22.9 + 2.3
0.5%P0
109.1 IO, 3 304,35 308.8 J10.5 I13.4
+ 5.4 + 2%.5 + I1.3 + 32.6 + 32.5 + 34.4
1.0%P0
108.9 292.9 295.9 X02.4 302.9 I05.7
+ 5.9 + 23.7 + 21.9 + 22.9 + 24.8 + 24.9

e e o o = e 8 " 4 e S e SR B e Ak s b e i e P Tt i P i Ak S e T e ek S Y ot S o i i o P o ik At ot o B S T e S A S S e TR G W U Y T P S B A A S S R e Tk S e e e e e e

Xx:8ignificantry different from control (p<0.05)
tx:Significantry different from control (p<0.01)



Mean body weight et a7k A3ZL { grmean.sd)
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Male Control

143.0 535.9 542.6 548.9 591.1 555.9
+ 6.5 + 3.6 + 52.5 + 52.1 + 54.7 + 546.5
PG
: 143.6 5467.0 572.4 576.4 577.1 588.1
+ 4.0 + 39.7 + 40,0 + 42.6 + 30.6 + 41,9
0.5%PD
14,1 5&60.0 566.2 572.4 S577.0 578.9
* 6.7 + 56.7 + 55.95 + 54.0 + 55.6 + 57.7
1. 0%F0
143.3 562.2 569.89 572.5 575.6 582.9
+ 7.2 + §52.5 + 92.7 + 51.3 + 51.9 + 5§5Z.4
Female Control
108.9 J18.1 I20.6 l18.4 226.1 328.7
+ 4,1 + X1.1 + IX,2 + 34.6 + 3I3.b6 + 35,0
FG
108.8 J08.9 10,0 I14.4 218.8 I24.6
£+ 4,2 + 25.2 + 26.1 + 27.9 + 28.8 + 31.9
0.5%P0
109.1 319.4 218.0 I19.0 J24.9 326.6
+ 5.4 + 34.5 + 29.3 + 30.3 + 30.t¢ + 27.4
1.0%P0O
108. 9 309.6 X10.4 31X.2 J316. 3% J18.4
+ 5.5 + 23.3 + 23.0 + 224.6 + 23.4 + 23.6

o i it e e e e e St e i S e St e e e e P A G S SR Pt e o ek e Tt S e e e i e S SR Lo e Y S S St T Bk e e T T P o A B B S i P i B o " - S S ks ek A i A S o o o

x:Significantry different from control (p<0.05)
¥¥:Bignificantry different from control (pcQ,01)



Mean body weight E=eg7hy A5EL { g:rmean,sd)

Male Control

14%.0 555.2 562.4 561.5 S66.4 S62.9
+ .5 + 97.4 + S52.7 + 53.4 + 4.5 + 59.1
FG
143. 6 586.% 592.7 595.6 &01.7 &0Z.4
* 6.0 + 47.% + A45.3 + 44,1 + 48.0 + 47.4
0, 3%FD
143. 1 582.8 587.8 586. 6 592.6 S93.Q
* 6.7 + ©5.3 + 55.73 + T5.1 + 56.5 + 56.1
1.0%4F0
14X, 3 584.4 5688.2 588.9 595.7 505, 3
+ 7.2 + GT4.4 + §3, * 54.4 + 34,3 + S2.3
Female Control
108.9 328.9 335.1 E36.1 I3FR.Q Z41.4
+ 4.1 + 35.8 + 39,2 + 41.0 t 41.4 +* 2.6
FE
108.8 325.4 332.%2 F34.4 377.9 136.8
+ . 2 + 34.8 £+ 3I7.0 + 39.8 + 42,0 + 44.4
0.5%F0D
109.1 328.4 I34.0Q 35460 378.5 I32.9
+ 5.4 + 28.9 + 28, + 31.2 28,73 + 27.9
1.0%F0
108.9 I22.9 I25.8 330.8 335.1 332.4
* 5.9 + 23.3 + 23.4 t 27.7 + 29.8 + 8.1
¥:Significantry different from control (p<Q, Q%)

¥X¥:5ignificantry different from control (p<Q,01)



Mean body weight Le 07k, A3EL { gtmean.sd)

Male Control

143.0 576.1 582.5 586.1 587.6 594.7
+ 6.5 + 58.8 + 62.3 + 64,1 + 6&4.8 + 64.0
FG
143.6 608, 4 615.8 616.1 6&17.4 619.5
+ 5.0 + 446.8 & 48.7 + 51.9 + 54,6 £ 61.0
0.5%P0O
143.1 599.4 603.9 609.0 614,11 619.9
+ 6.7 + 57.4 + 59.4 + 57.8 + S&.7 + &60.1
1.0%PD
143, 3 602, 3 603, 9 609.1 sL12.7 614.9
+ 7.2 + 51.8 + 48.2 + 52.5 + 52.0 + 48.&6
Female Control
108.9 J44.,1 J46.7 34%9.8 357.4 260.9
+ 4.1 + 45.0 + A43.8 + 44.9 + 48.4 + 49,1
FG
108.8 337.%9 341.2 343.6 A50.0 352.9
+ 4,2 + 45,5 + 43.4 + 47.3 + 47,95 + 4.1
O.5%4PD
109.1 I37.46 I41.9 I43.9 J49.9 3I52.0
+ 5.4 + 26.4 + 0.1 + 30.1 + 1.2 + 29.3
1.Q%FP0O
108.9 I31.4 I3I5.6 334.46 341.7 344.6
+ 5.5 + 26.1 + 26.4 + 23.8 + 28.7 + JI2.1

e e i o 4= Ak M A s o e B o A At Tt s Py S S B S e A D it S e . o B e s S S S Sty A e A o G4 G A D e S D St o T T S S P e P G AR S S e T o o B o o Ak S by S A8 e ety

X:Significantry different from control (p£Q. 03
xx:Significantry different from control (p<Q.01)



Mean body weight Eta?hy A3z { grmean.sd)
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143, 0 597.4 &02, 4 606. 6 &08.3X b11.4
+ 6.5 + 64.5 + &7.1 + 68.7 + 48.8 * 67.93
4]
143.6 607.6 631.3 63b6.1 637.5 ~640,7
+ 6.0 * 3.7 + 54.7 + 55.3 ‘+ 57.1 + 59.9
0.5%P0
143.1 619.3 625, 0 631.4 &634.4 639.6
* b.7 + b60.4 + b2.2 + b62.5 + 63.3% + 62.8B
1. 0%P0O
143.3 615.0 620,95 &627.1 627.6 &31.8
+ 7.2 + 49.8 + 53.4 + 53.2 + 53.8 + 54.4
Female Control
108.9 3460,.9 JK2.6 363,11 3465.9 I72.7
+ 4.1 + 50,2 + 50.3 + 50.7 + 49.6 * 50.3
FG )
108.8 353, 1 354.0 356.6 360.1 366.3
+ 4,2 + 50.5 +t 49.8 + 5I.6 + 50.6 + 52.2
0, 5%P0
109. 1 X52.9 253.1 X53.9 360.8 64,1
+ 5.4 + 32.9 + JI3.7 + 33,0 + 35.3 + 3I2.3
1.0%4F0
108.9 x41.9 I43. 3 J41.4 3446, 6 353. 46
+ 5.5 + 30,5 + 28B.6 + 25.2 + 27.6 + 28.%

¥:Significantry different from control (p<C.05)
¥xi18ignificantry different from control (p<Q,01)



Mean body weight Eea?hy A3ZL ( g:mean.sd)

143.0 615.8 616.3 621.0 622.95 626, 4
+ 4.5 t 67.6 + 71.3 + 69.8 + 70.4 + 70.6
FG :
143. 6 64b6.6 b649.3 &50.7 &58.7 660.7
+ b.0 £ &60.7 + 59.6 + 61.2 + 59.3 + 59.5
0.5%P0
143%.1 b43%,8 643, 2 b49. 6 656.5 661,11
+ 6.7 + &64.0 * 65.5 + 68.0 + 70.2 + 70,0
1.0%P0
143, 3 &25.6 619.6 6£37.0 640,9 643.46
+ 7.2 + 60,1 + 83.8 + 58.9 + 353.9 + 54,0
Female Control
108.9 X68.4 373.8 375.7 XB81.46 IB1.3
+ 4.1 + 52.0 + 51.9 + 5i.1 + 52.8 + 50.7
PG
108.8 Ib64,2 370, 0 373.3 X74.95 378.5
+ 4.2 + 955.7 + 56.2 + 58.9 + 57.6 + 59.8
Q.9%FO
109.1 Ib64.3X 367.0 I67.4 374.8 375.2
+ 5.4 + 33.6 £ JI1.2 + 32.4 + 34,0 + 3.6
1.0%P0
108.9 351.7 I55.4 I56.5 X60.6 IH0, 2
+ 5.5 * 34.0 + 31.2 + 30.8 + 3I1.8 + 29.9

¥:Significantry different from control (p<Q. 03)
x¥15ignificantry different from control (p<0.01)



Mean body weight Leg?7by ASEL { grmean.sd)

Male Control

143.0 628.4 631.5 636.1 &637.2 642.4
+ 6.5 * 72.7 + 72.8 +* 3.2 *+ 77.1 + 78.5
FG
143. 46 658. 4 &61.0 6b6.5 b64,7 670.8
+ | 6.0 + 63.2 + &7.6 * b6.9 + 67.2 + 70.2
0.5%F0
143. 1 661,.2 663, 3 b67.2 &70.1 &72.4
+ b.7 + 67.0 + 68.4 * &69.7 + 68.4 + 69.3
1.0%FP0O
143. 3% &44.7 650.8 653.7 &52.0 654.2
* 7.2 + 57.2 + 57.9 + 58.4 + 60.5 + 58.3
" Female Contraol
- 108.9 386. 3 386.9 390.3% 3B9. 391.2
+ 4,1 + B3.2 £ 55.3 + 56.7 + 54.1 + 57.3
FG
108.8 381.6 3B83.1 387.7 385.1 3BB. &6
+ 4.2 + 60,9 + 592.9 + b62.95 + 2.0 + 45.5
0,5%P0
109.1 376. 1 379.9 380, 7 3B81.5 iB5.9
% 5.4 * 30.7 + 34,93 + 36.0 + 39.1 + 40,2
1.0%4ZF0
108.%9 X465.6 368.9 370.4 369.4 371.1
+ 5.5 + 3I1.6 + 34.1 + 33.1 + X1.3 + 3I3.8
¥:Significantry different from control (pL0Q, 03)

x¥x18ignificantry different from control (p<0.01)



Ny
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Mean body weight tE* o7k AFEL ( g:mean.sd)
’ Sex Dose Weeks
O 51 52 53 o4 55

Male Control

14,0 baa. b &44.1 b6£36,.8 638.0 642.8
+ b.5 + 79.2 + 77.4 + 47.5 + 47.0 + 51.4
FG
143. 6 &675.0 &672.9 715.3 717.0 721.73
+ 6.0 £ 62.0 + 70.8 + 113.7 + 115.3 + 114.7
0.5%FP0
143%.1 675.1 672.8 643, 3 645.7 650. 2
. + s.7 + 69.7 + 468.2 + 11.0 + 11.9 + X.2
1.04P0
143, 3% 655.6 653, 0 685,73 687.0 692.0
+ 7.2 + 63.5 + &61.3 + 47.3X + 48.9 + 48.8
Female Control
108.9 I?2.4 I93.6 411.3 415.93 418.3
+ 4.1 + H9.1 + S57.0 + 97.6 + $6.9 + 56.5
FG
108.8 IP1.3 IR4.6 44%.8 454, 0 45%.3
+ 4.2 + 64.4 + 64.8 + 113.0 + 110.6 + 119.8
0.5%P0
109.1 IBX. 9 386.9 391.5 I99.3 3I®7.5
+ 5.4 + 3B8.4 + 39.3 + 47.1 + 41,7 + 7.8
1.0%F0
108.9 X67.4 . 73,6 368.5 367.5 I72.5
+ 5.5 + 31.7 + X0.8 + 23.7 + 25.8 + 25.1

e s et e e . e e A S e S s e o T T St S St St A S o e B W S S T P e o b o o St o S S Sk ot P e ekt P . S A i A A s i S i S e ok B € o o o T R S ke e Mok i A e e

x:Significantry different from control (p<C.05%)
x¥:18ignificantry different from control (p<0.01)



Mean body weight E*Q7h ASZL ( gimean,sd)
Sex Dose Weel:s
(¢] 56 57 58 S9
Male Control
14F,.0 649,88 648.0 647, 3% 647.5
+ 6.5 + BF.0 + 49.4 + A48.7 + 50.5
FG
143.6 726.8 730.5 30, X 738.5
+ 6.0 + 116,11 + 1146.8 £ 118.1 + 121.5
0, S%uFO0
143,14 659.7 640,7 6511.3 662, 0
+ 6.7 + 2.9 + 3I9.8 + 103.5 + 9.9
1.0%4F0D
143.3 622, 3 &692.0 696.95 69%.8
+ 7.2 + B50.2 + 52.4 + 52.3 + 52.7
Female Control
1089.9 422.5 427.8 4256.8 429,.X
* 4.1 * 5b.6 + 62.8 + 57.7 + 61.9
FG
108.8 448.8 448, 3 479.3 478.0
+ 4,2 + 108.4 + 117.6 + 119.4 + 119.¢
0. 5%FP0 . :
109.1 405.8 410,00 412.8 418.0
+ 5.4 . +* 45.6 + 49.8 + 51.5 + 50.4
1.0%P0
108.9 3800 IB82.0 388.5 3B89.5
+ 5.5 + 23.3 + 19.9 + 23.4 + 21.1

e it e bt o o ot S e . S e St S T Tk o e T i et A Bt P P it A o e e T e S S o et Bk e A e i ek i e Sy i e ) o o e i Sy i D G S T G T S i S T e P Y e S i S e e

1nsSignificantry different from control (p<Q, 0F)
¥¥:8ignificantry different from control (p<0.01)



Mean body weight gain
Table 2)



Table - 2
Piroctone Olamine

Mean body weight gain E*Q?7h ASEL { g:mean.sd)

Male Control

58.4 112.5 159.4 195.5 223. 6
+ 9.6 + ?.0 + 14,9 + 19.3 + 24.8
FG
&£1.0 121.4x 171.4 209.6 242,22«
* 6.9 + 11.1 + 16.3% + 18.2 + 20,2
0.5%4FP0
- 58.6 115.9 166.2 203.9 232.9
+ ?.4 + 15.7 + 21.7 + 25.9 + 30,1
1.0%P0O
&2.7 118.5 167.6 208, 1 275.9
+ 7.4 + 17.6 + 21.0 + 19.3 + 22.6
Female Control
8.2 62.5 %0.2 109. 3 122.6
* b5.7 + 11.7 + 12.4 + 15.6 + 15.4
FG
35.1 56.8 86.4 102, 118. ¢
+ 9.7 + 7.6 + 6.6 + 2.7 + 14.3
O.5%LF0
X8.0 61.9 88.1 106.4 122.0
+ 4.8 + 2.3 + 11.9 + 14.6 + 17.0
1.0%PD
36.0 59.2 85.8 105. 0 121.1
+ 6.9 + 10,3 + 13.7 + 19.% + 18.9

x:Significantry different from control (p<0.05)»
xx:Significantry different from control (p<0,.01)



Mean body weight gain o7k ASEL { gtmean.sd)
Sex Dose Weelks
£ 7 =] 9 10
Male Control
249.8 266. 4 283.1 2946. 6 308.7
+ 29.4 + 32.2 + 3J2.9 + 34,7 + 6.9
FG
265.6 287.6 J04, 1 I21.1 334.1
+ 20.6 + 22.7 + 26.6 + 30.1 + 3I1.7
0.5%P0
257 .6 279.1 J01.4 314,646 X27.1
+ 35.7 + 35.6 + 38.4 + 43.2 + 45,2
1.0%PO
261.3% 28X.0 I01.1 I11.6 I28.4
+ 26.8 t 26.9 + 28.4 + 4.1 + 3I5.2
Female Control
139.6 148.4 151.4 159.6 1646.4
+ 19.3 + 21.3 + 24,3 + 20,0 + 18.5
PG '
132.2 143.1 146,7 153.7 160,33
+ 13.5 * 4 + 16.8 + 17.7 + 17.8
0.3%FO0
135. 3% 147. 6 153.2 1460.8 166.4
+ 19.8 + 22.8 + 19.7 + 21.8 + 21.1
1.0%F0
134,11 143.6 149, 3 153.6 158.9
+ 20.3 + 20.8 + 20.5 + S + 17.7

¥:Significantry different from control (p<Q,05)
¥x:Significantry different from control (pc.01)



Mean body weight gain =07k ASEL { g:mean.sd)
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Sex Daose Weelks
11 12 13 1a 15
Male Control
I20.2 3X1.4 337.4 347.6 55,9
+ 8.1 + 41.8 + A42.9 + 43%.8 + 45,2
FG
45,9 I56.0 I64.8 73,1 381.1
+ 33,2 + I4.8 + 3I5.3 + 3I5.2 + 35.8
0.5%PD
I40,9 349.8 358.9 J67.8 376.4
+ 446.9 + 4%9.6 + 48.7 + 48.5 + S50.7
1.0%FD
J482.7 x53.4 I64.2 372.6 84,1
+ 35.4 + 3X5.3X + 3I9.1 + 41,1 + 43.2
Female Control
168.6 174.1 179.5 1846.5 187.7
+ 18.8 + 20.7 + 23.4 * 25.7 + 22.%
FG
164.9 170.0 172.6 177.2 18X%.4
+ 189.2 + 19.5 + 19.6 + 20.8 + 22.5
0.5%FP0
171.3 175.% 182.8 187.1 189.4
+ 20,2 + 22.1 + 25.0 + 26.2 + 27.8
1.0%P0O
164.2 169.6 173.4 176.6 179.9
t 17.1 t 19.9 + 17.95 t 20,3 + 21.8

o s e s s g e e e e e e e e oy R T e s o Yo i, o o ke o i S . ) B o S B T o T S Sk S et o s o a8 P S i o o S s S St T e T e Lt e Y i et i S e i o e e S ot B s o o

*:Significantry different from control {(p<a.03)
¥¥:8ignificantry different from control (pLO.01)



Mean body weight gain Eta7by A5 ( g:mean.sd)
Sey Dose Weelks
16 17 18 19 20
Male Control
T64.1 169.9 378.7 385.1 391.0
+ 47.4 + 47.5 + A7.4 + 50.4 + 50.6
FG
IR0 3 334.7 404, 3 413,14 419.1
* 35.0 + A40.3 + 39.5 + 39.3 + 8.8
0.5%F0
284, 4 I20.2 I97.4 404, 0 412.8
+ 51.8 + B52.7 + 2.4 + 352.9 + 53.6
1.0%P0
390.4 398.4 405.8 41,0 415.9
+ 43, + 46.1 + 44.8 + 47.8 + 7.8
Female Control
191.0 194, 1 196. 3 201.8 203.4
+ 23.0 + 24.1 + 23,4 + 225.9 +  28.3
FG
187.0 188.5 193, X 194.9 197.1
+ 22.6 + 23.1 + 2.7 + 223.5 + 23.8
0.5%4F0
191.2 195.4 199.7 201.4 204, 4
+ 26.9 + 28.6 + 29.8 + 29.8 + 321.8
1.0%FP0
184.C 187.1 193.6 194.0 196.9
+ 20.8 + 19.2 + 20.0 + 22.5 + 22.1

x:8ignificantry different from control (p<Q.05)
¥x:S5ignificantry different from control (pL0.01)



Mean body weight gain ' o?7hy A3 ( gtmean.sd)
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Male Control

IP2.9 399, 46 405, 9 408, 1 412.9
+ 51.9 + S51.1 + 50.9 + 53.4 + 55.3
PG
423.4 4728.8 432.9 433.5 444,646
+ 38.8 + 3I9.0 + 42.1 + 32.1 + 41.0
0, 5%P0
416.9 423.1 429.2 A33.9 435,7
+ 56.8 + 55.8 + 54.4 + 55.6 + 58.1
1.04FD
418, %9 A426.5 429, 2 432.4 439.6
£ 47.3 + 47.8 £ 46.95 t 47.2 + 48.6
Female Control
209.2 211.7 209.4 217.2 219.8
+ 29.8 + 32.1 + 3.6 + 2.1 + 3I3.7
PG
200, 1 201,2 205.6 210.0 215.9
+ 25.6 + 24.b6 + 28.4 + 2?2.3 + 3I2.73
0. 3%4P0
210, 3 208.9 209.9 215, 217.5
+ 32.3 + 26.9 + 28B.6 + 28.3 + 25.5
1.07%P0D
200.7 201.6 204.4 Z207.4 209, 6
+ 20.5 + 20.4 + 21.9 + 19.8 + 20,2

o . et 2 it St e T e e S e P Y S S S S A iy e it B oy S A e e i . . .t b B e B e ot i e S ks P At By U S s o (B T (e o e B, S o N . ot G o P S P T S e G S S S ks =y

x:8ignificantry different from control (p<Q.03)
¥¥:5ignificantry different from control (p«<0.01)
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Mean body weight gain L a?hy ASIL " girmean. sd)

Male Control

q412.2 419.4 418.5 23.4 419.9
+ 56.2 + 51.8 + 52.73 £ ZT. + 57.4
FG

443.4 449, 1 4352.0 438. 1 459.9
t 47.5 + 44,73 + 44,9 * 47.0 + 446.4

0.5%F0
439.6 444, 4 443.5 449.5 449,9
+ 53.4 + 55.4 + S59.1 . 96,73 £ 96.0

1.0%4FO
441.1 444.% 445, 6 452.4 452,00
+ 49,6 £ 48.7 + 49.46 + 4%9.7 r 47.6

Female Control
220.0 226.1 227.2 229.1 222.4
+ 3I4.46 + 37.8 +t I9.6 + 40,0 + 42.4
FG

2146.6 227T.4 225.6 22%9.1 228.0
+ 25,1 + 37.4 + 40,1 + 42.5 + 44,7

S0, 5%F0
219.4 224.9 226.9 229.4 223.9
+ 27.3 t 27.5 + J0,.0 + 27.2 + 27.0

1.0QLFO
214,.0 216.9 221.9 226. 3 223.6
+ 20.1 + 20.646 + 25.0 + 27.2 +  25.3
¥:Significantry different from control (p<Q.05)

¥¥:8ignificantry different from control (pa(.01)



Mean body weight gain eO?bhy A3ZL { gtmean.sd)
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Male Control

433.1 43%9.5 443%. 1 444,56 451.7
+ 57.5 + 61.3% + 62.9 + &63.6 + 62.6
PG
4464.8 472.2 472.5 47X,% 475.9
+ 45.9 + 47.9 + 50.9 + 53.5 + &60.3
0.5%PD
454, 3 450.8 4465,9 471.0 4746.7
+ 57.2 + 59.5 + 58.2 + 56£.9 T x 60,1
1.07P0O
459,.0 450, 4 445.9 4569.4 471.6
+ 47.1 + 443.4 + 4B.3 + 47.8B + 44.3
Female Control
235.1 237.8 240.9 248.5 252.0
+ 4.9 + 42.5 + J. 6, + 47.1 + 47.7
FG
229.1 232.4 234,9 201.2 244, 1
+ 44,1 + 43.9 + 47.8 + 48.1 + 44.5
0.5%FD
228.5 232.9 234,9 240,.8 242.%9
+ 25.3 + 29.3 + 29.5 + 3J0.1 + 28.32
1.0%F0D
222.95 226,7 225.8 232.9 235.8
+ 22.9 + 23.3 + 22.6 + 25.9 + 29.4

x:Significantry different from control (p<Q.05)
x¥:Significantry different from control (p<O,.01)



Mean body weight gain E*a?bhy 95 { grmean.sd)
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Male Control

454 .4 45%9. 6 463, 6 4565.3 468.4
+ b63.5 + 66.0 + &67.8 + 67.8 + b66.2
FG
4464, 1 487.8 492. 6 494,11 497.2
+ 93.4 + 53.3 + 54.3 + 55.95 + 58.4
0.3%F0
474. 1 481.9 488. 3% 491. 3 496.5
+ 60.6 + 62.4 + 631 + 63.5 + 62.9
1.0%P0O
471.7 477.2 48%.9 484. 4 488.5
+ 45.8 + 49.2 + 49.4 + 50.1 + 50.5
Female Control
251.9 253. 254.1 257.0 263.8
+ 49.0 + 49.3 + 49.8 + 48.7 + 49.3
PG
244.4 245.2 247.8 251.4 257.5
+ 5i.1 + 50,3 + 54.1 + 91.0 + 52.8
Q. 5%F0
24X.8 244, 1 244 .4 251.7 255.1
+ 31.7 + 32.8 + 32.7 + 3J4.9 + 31.9
1.0%PO
233.1 234.4 232.6 237.8 244.8
+ 27.6 + 295.7 + 23.Q + 25.6 + 26.5

¥:Significantry different from control (p<0.05)
x¥18ignificantry different from control (p<0.01)



Mean body weight gain Era?ty AFEL ( gimean.sd)

472.8 473, X 478.0 479.95 48%.4
+ 6&6.8 £ 70.95 + 68,9 + b69.6 + 69.7
FG
502.2 505.8 507.2 515.2 517.2
+ 59.3% + 58.2 + 59.6 + S57.7 + 58.2
0.57P0
500.6 502.1 506,.7 51%.6 518.2
£ 64.4 *x 65.9 + 68.2 + 70.4 £ 70.5
1.0%F0
482.4 A746.4 49,0 4946.9 4994
+ 55.9 * 79.6 + 55.2 + 50.2 + 50.7
Female Control
259.4 264.9 266.8 272.64 272.4
£+ 51.0 + 50.9 + 50,1 + 51.9 + 49.5
FG
255.4 261.2 264.5 265.7 269.7
+ 56,1 + 5&6.7 + B592.3 + 58.0 + b60.3
0.59%FP0
255.2 257.%9 258.3% 265.7 266, 1
+ 33.4 + 31.5 + 3X2.4 + 3JI4.0 + 33.2
1.0%FD
242.9 2446.5 247 .6 251.7 251.4
+ J1.6 + 28.8 + 28.1 + 28.9 + 26.8

e A Yt A v e it ot A i i o (e . e S P B S RS . A o e e S o e S B RS i S S T . S i T (i ek S et ot A A dain S A S S S Sl Tt D G T S S Ay T B P o Gk e et e M i

¥:Significantry different from control (p<Q.05)
1t Significantry different from control (p<0,01)



Mean body weight gain
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Sex Dose
4.4
Male Control
485. 4
£+ 71.9
FG
914.%
+ b61.6
0.5%4P0
518.2
* b67.2
1.0%P0
500.7
+ O5X.8
Female Control
277.4
+ 52.4
FG
272.9
+ 61,2
0.5%P0
267.0
+ 3J0.1
1.0%F0D

E*a?kly 433

+

261.5
30.4

( gimean, sd)

et it i e s e Pt i S e i s oy o o (e e e A e e S et et e e P i S i S et A T S (e T 4 S G W At b i = = R A T T S W T o i e S S ek et S ——

57.6

499, 4
+ 77.9

S27.

+ 68.

N oA

529.5
+ 69.5

¥:8ignificantry different from
¥¥:5ignificantry different from

control
control

282.3
£ 56.7
27%.8
+ 65.4
276.8
+ 40.6
262.3
+ 31.6
(p<Q,03)
(pd0.01)



Mean body weight gain Er a7k ASZL ( g:mean.sd)
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Male Control

501.6 501.1 489.,Q 490,32 495, 0
+ 78.9 + 77.1 + 51.1 + 50.1 + 54.7
FG

531.5 529.5 565.5 567.3 571.95
+ &7.4 + &69.0 + 112.6 + 114.0 + 113.4

0, 5%P0
532.2 529.9 493, 3 495,7 500,3
+ 69.8B + &8.4 + 8.4 + ?.6 + 1.2

1.07P0D
511.6 509.0 536. 7% 538.0 S547.0
+ 60,7 + B8.3 + 446.% + 49.0 + 49.1

Female Control
7283.4 284.6 X05.8 J10.0 312.8
+ 58.5 + 56.4 + B53.3% + 54.8 + 54.1
PG

282.5 285.8 44,3 348.5 I57.8
+ 65.2 + 65.95 + 112, + 110,23 + 119.4

0.9%F0
274.8 277.8 285.0 292.8 291.0
+ 3B.5 + 3I9.4 + 44.4 + 3I9.6 + A48.7%

1.0%F0
258.6 244.8 263.8 244.8 267.8
£ 30.3 + 29.6 + 20.8B + 23.6 + 22.9

.......__-...._..._....._______._-.....-...—-._.__—...__..._....——-._—_.—-__._—.....-._._.._—._._._.__.——._—.___.._._____.___....._.__.——.._——.....—-_

x:8ignificantry different from control (pL0.03)
x¥18ignificantry different from control (pLQ,.01)



Mean body weight gain Eeo?by ASZL ( g:mean.sd)

Male Control

502.°0 500, 3 499.5 499.8
+ 56.9 + 53X.8 + 53,2 + 54.8
Fi3
577.0 580.8 580.5 588.8
+ 114.5 + 115.4 + 116.9 + 120.1
0.5%F0 *
509.7 490,7 461,73 512.0
+ 0.4 + 37.9 + 101.7 + 7.1
1.0%P0
543, 3% 54X.0 547.5 544.8
+ 50.4 + 52.6 + 52.6 + 52.2
Female Control
317.0 322.3 321.3% IR=.8
+ 54.2 + 60.6 + 55.5 + 59.7
FG
3633 x62.8 374.0 372.5
+ 108.1 + 117.4 + 119.2 + 118.8
0.5%P0
. 299.3 I03.5 I06.3 311.5
+ 43.4 + 47.7 + 49.7 + 48.7
1.0%FD
275.3% 277.3 283.8 284.8
+ 22,2 + 18.0 + 21.7 + 20,0

1Significantry different from control (p<0. 05)
¥¥:8ignificantry different from control (p<0.01)



Figure - }

Average body weight gain
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Food efficiency
(Table 3)



Table - 3

Food efficiency
E° 0?7k ASZL

POt 0N D A B oo e e e e et e et e e e e e e ot 2 e o e o o o o St e e
Sex Dose Weelks
1 2 3 4 ]
Male :
Control Fody weight 58 113 159 196 224
T.food weight 174 58 553 748 241
Food efficiency I3 31 29 2 24
PG Fody weight 61 121 171 210 242
T.food weight 182 377 588 795 1001
Food efficiency 33 32 2% : 26 2
0.5%P0 Fody weight 5% 1146 166 204 234
T.food weight 173 I62 568 771 972
Food efficiency 34 32 29 2 24
1.0%F0 Body weight 63 119 168 208 236
T.food weight 182 377 582 788 979
Food efficiency 34 1 29 26 z
Female

Control Rody weight 8 63 0 109 123
T.food weight 143 277 422 568 722
Food efficiency 27 23 21 19 17
FG Body weight 35 57 Bé6 103 118
T.food weight 138 268 406 547 693
Food efficiency 25 21 21 19 17
0. 5%P0O Fody welight I8 62 88 106 122
T.food weight 138 267 410 551 703
Food efficiency 27 23 2 19 17
1.0%F0 Body weight 36 59 B& 105 121
T.food weight 135 264 402 544 693

Food efficiency 27 22 21 19 ' 17



Food efficiency
tra7h X33y

- s o o e e ek e e B e i e+ e feams e S Nt S S ¢ o ¢ N e Pt i A P G SR S S St A e e T S s St S T . R SR S T A i o P M T e B e (e S e h Sk et it e M R e s e e e e

Sexn Dose Weeks

b6 7 8 4 10

Male
Control Body weighbt 250 266 283 297 309
T.food weight 1127 1312 1502 1686 1874
Food efficiency 22 20 19 i8 16
FG Body weight 266 288 304 321 334
T.food weight 1198 1395 1597 1796 1995
Food efficiency 22 21 19 18 17
0. 5%F0 BEody weight 258 279 301 15 327
T.food weight 1165 256 1551 1741 1938
Food efficiency 22 21 19 i8 17
1.0%FD Body weight 261 283 I01 312 328
T.food weight 11746 1375 1573 1760 1961
Food efficiency 22 21 19 i8 17

Female
Control Body weight 140 148 151 160 166
T.food weight B&9 1014 1157 1305 1451
- Food efficiency 146 15 13 12 11
PG Body weight 132 143 147 154 160
T.food weight 834 75 1112 1255 1395
Food efficiency 16 15 13 12 11
0.5%4F0 Body weight 135 148 153 161 166
T.food weight 847 P92 1135 1281 1426
Food efficiency 16 15 13 13 12
1.0%F0O Rody weight 134 144 149 154 159
T.food weight B34 974 1116 1256 1358

Food efficiency 16 15 13 12 1t
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Food efficiency
Eea?b ASZL
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Sex Dose Waeks

11 12 1=z 14 15

Male
Control Body weight 320 R332 337 48 356
T.food weight 2058 2238 2417 2592 2768
Food efficiency 16 15 14 = 3
PG Rody weight 346 356 365 373 381
T.food weight 2189 2378 2567 2754 2944
Food efficlency 16 15 14 14 13
0.5%P0 Body weight 341 350 359 X468 376
T.¥food weight 2129 2313 2500 24684 284%
Food efficiency 16 15 14 14 132
1. 0%FD Body weight J43 353 364 373 84
) T.food weight 2160 2350 2543 2732 2924
Food efficiency i6 15 14 14 1

Female
Contrbl Fody weight 169 174 180 187 188
T.food weight 1396 1736 1874 2018 2161
Food efficiency 11 10 10 ? 9
FG Body weight 1465 170 173 177 183
T.food weight 1535 14675 1811 1950 2089
Food efficiency 11 10 10 ? ?
0.5%P0 BHody weight 171 176 1873 187 189
T.food weight 1571 1714 1838 1999 2139
Food efficiency 11 10 10 ? ?
1.0%F0 Fody weight 164 170 173 177 180
T.food weight 1539 1677 1815 1952 20%0

Food efficiency 11 10 10 ? .9



Food efficiency
E*a7by A3

o e s e it 8tk i T At o S P itk o it A o e s B e e o R T e St M e - e . A A= o o Ty S ok At A e e T T AL St S s St S Mmoo T T — —— —n ma— —

Sex Dose Weeks.

146 17 18 19 20

Male
Control Rody weight 364 370 379 85 391
T.food weight 2944 I126 IF03 3484 3663
Food efficiency 12 12 11 11 11
FG Body weight 390 395 404 B ¥ 419
T.food weight I133 I323 3510 3701 BP0
Food efficiency 12 12 12 11 11
0.5%P0O Body weight B4 390 397 4046 413
T.food welght J051 3231 408 3595 X778
Food efficiency 13 12 12 11 11
1.0%F0 Body weight 30 x98 406 413 416
T.food weight X114 IF06 3495 3650 3876
Food efficiency 1X 12 12 ' 11 11

Female
Control Body weight 191 194 196 202 203
T.food weight 2303 2448 2588 2737 2882
Food efficiency : a 8 8 7 7
FG Body weight 187 189 193 195 197
T.food weight 2227 2366 2505 2644 2784
Food efficiency 8 8 8 7 7
0.5%F0 Body weight 1914 195 200 201 204
T.food weight 2282 2425 2570 2715 28460
Food efficiency 8 8 8 7 7
1. 0%F0 Rody weight 184 187 194 174 197
T.food weight 2228 2369 2511 2652 2796

Food efficiency =] 8 2] 7 7

e e e T T . o ot o e e A e e ot B e > T et A S T et e o et St S T Sk S Y S . S e . S M e (ot e Bt e . A S S i S o e B e i T A . T (S i S i e e oy e S e



{ {

Food efficiency

e O7hy AFEL \
___________________________________________________________________ N W

Sex Dose Weeks .
21 22 23 24 25
Male
Control Body weight 393 400 406 408 412
T.food weight IBAQ 4021 4204 47387 4572
Food efficlency 10 10 10 k4 ?
FBG Body weight 423 429 433 434 445
T.food weight 4077 4272 44465 46562 48462
Food efficiency 10 10 10 9 9
0.5%F0 Body weight 417 423 429 434 4346
T.+food weight 396X 4151 4343 4536 4727
Food efficiency 11 10 10 10 9
1.04F0 Body weight 419 427 429 432 440
T.food weight 4061 4254 4445 4641 4837
Food efficiency 10 10 10 4 ?
Female

Control Hody weight 209 212 209 217 220
T.food weight JO32 X178 IT24 J47%5 I624
Food efficiency 7 7 ) b &
FG Body weight 200 201 206 210 216
T.food weight 2925 0646 J214 3362 3512
Food efficiency 7 7 & ) 6
0.5%F0 Rody weight 210 209 210 2146 218
T.food weight Iaoe J152 3298 3451 3599

Food efficiency 7 7 1) 1) )
1.0%F0 Body weight 201 202 204 207 210

T.food weight 2940 084 I2I0 3379 Is52

9
Food efficiency 7 7 & ) 6
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Food efficiency
e o7k AFEL
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Sex Dose Weeks

26 27 28 z29 I

Male
Control Body weight 412 419 419 423 20
T.food weight 4757 4948 5132 5326 5518
Food efficiency 3 8 8 8 8
PG Body weight 443 447 452 4358 460
T.food weight 50460 5264 5463 54676 5882
Food efficiency 4 9 8 8 8
0.5%F0 Fody weight 440 445 444 450 450
T.food weight 4221 5120 5314 5509 S705
Food efficiency 9 ? 8 8 8
1.0%F0 Body weight 441 445 444 4352 452
T.food weight 5038 5238 5441 5645 5845
Food efficiency ? 8 B 8 B

Female
Control Eody weight 220 226 227 229 232
T.food weight 3772 JIP23 4073 4217 4370
Food efficiency 13 1) & S 5
FG. . Body weight 217 223X 226 229 228
T.food weight Jb665 3817 3948 4123 4271
Food efficiency 1) ) b6 ) S
0.5%P0 Body weight 219 225 227 229 224
T.food weight 3754 3?05 4060 4215 43465
Food efficiency 2] 6 6 5 5
1.0%P0O Fody weight 214 217 222 226 224
‘ T.food weight X679 831 3985 4142 4298
Food efficiency 6 6 1) 5 S
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. Food efficiency
E*a7h A5

Sex Dose Weeks

31 32 33 I4 IS

Male
Control Body weight 43X 4430 443 4435 452
T.food weight 5716 5917 6116 6314 6517
Food efficiency 8 7 7 7 7
FG Rody weight 4465 472 473 474 474
T.food weight 6093 6305 6514 6719 6924
Food efficiency 8 7 7 7 7
0.5%P0 Fody weight 4356 461 4bb6 471 477
T.food weight 3906 6110 6314 6520 6732
Food efficiency B 8 7 7 7
1.0%F0 Body weight 45% 461 4466 469 472
T.food weight 6054 62460 6474 6686 64304
Food efficiency 8 7 7 7 7

Female
Control . Hody weight 235 238 241 249 252
T.food weight 4524 44677 4838 4998 5154
Food efficiency 5 5 3 5 S
FG Fody weight 22% 232 235 241 244
T.food weight 4421 4577 4742 4302 5064
Food efficiency 5 5 5 S S
0.5%F0D Body weight 229 33 235 241 243
T.food weight 4522 44685 4853 5017 5182
Food efficiency S 5 S S5 S5
1.0%F0 Body weight 223 227 22 233 236
T.food weight 4454 45611 4778 4547 5111
Food efficiency 5 5 S 2 S5
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Food efficiency
Eea?hy AL

Sex Dose Weels

36 37 28 39 40

____________________________________________________________ e e
Male A

Control Hody weight 454 440 444 4465 4468

T.food weight 6719 6921 7120 7321 7520

Food efficiency 7 7 7 6 \\ o)

A

FG Fody weight 464 488 493X 494 1V a97

T.food weight 7121 7335 7548 7765 7976

Food efficiency 7 7 7 () -)

0. 5%F0 Body weight 476 482 488 491 497

T.food weight 6941 7150 7357 7567 7773

Food efficiency 7 7 7 1) 1)

1.0%F0 Fody weight 472 A77 484 484 489

T.food weight 7116 7334 . 7347 7761 7970

Food efficiency 7 7 6 1) 6

Female

Control Body weight 252 254 254 257 264

T.food weight 5311 5470 5627 578= 5941

Food efficiency 5 5 51 4 4

FG Body weight 244 243 248 251 258

T.food weight 225 5390 5555 5719 5886

Food efficiency 5 5 4 4 4

¢.5%P0 Body weight 244 244 244 252 255

T.food weight 5347 5511 5676 5844 6012

Food efficiency 5 4 4 4 4

1.0%F0 Body welght 233 234 233 238 245

T.food weight 5274 5440 5606 5775 5942

Food efficiency 4 4 4 4 4



Food efficiency
E*n7bhy ASEL

Sex Dose Weeks
41 42 43 44 45
Male ,

Control Body welight 473 473 478 480 487
T.food weight 77135 7711 8103 8298 B4S8
Food efficiency b6 6 ) 1} &
FG Body weight . 503 506 507 515 517
T.food weight 8186 8396 8608 8822 036
Food efficiency b6 b b6 b6 -3
0.5%F0 EBody weight 501 502 507 514 518
T.food weight 7975 8180 8380 B587 8790
Food efficiency 6 & ) & 6
1. 0%ZF0 Body weight 482 476 493 497 500
T.food weight 8170 8371 8576 8785 8993
Food efficiency =) 6 1) 1) b

Female
Control Body weight 259 265 267 273 272
T.food weight 6100 6259 641%9 6579 6738
Food efficiency 4 4 4 4 4
FG Body weight 255 261 265 266 270
T.food weight 6Q30 6211 6375 6537 &705
Food efficiency 4 4 4 4 4
0. 3%F0 Fody weight 255 258 258 266 266
T.food weight 64178 6342 6505 6674 &B39
Food efficiency 4 4 4 4 4
1.0%F0 Fody weight 243 247 248 252 251
T.food weight 6110 6272 6433 6596 6761

Food efficiency 4 4 4 4 4



Food efficiency
teo?kn 534

Sex Dose Weeks
44 47 4B 4% 50
Male

Control Body weight 485 489 493 494 499
T.food weight 86729 8898 098 P20 9484
Food efficiency & 5 5 S 5
FG Rody weight 515 518 523 521 52
T.food weight 7250 F460 9671 9876 10082
Food efficiency 1) 1=} S5 ] S
0.5%F0 Fody weight 518 521 52 527 529
T.food weight 8998 198 40X 604 799
Food efficiency ) & 6 S 5
1.0%F0 Body weight 501 507 510 508 510
T.food weight 206 2416 9627 98734 10027
Food efficiency 3 5] ] S S

Female .
Control Body weight 277 278 281 281 282
T.food weight - 6899 7058 7222 7381 7538
Food efficiency 4 4 4 4 4
FG Body weight 273 274 279 276 282
T.food weight 6863 7023 7187 7341 7495
Food efficiency 4 4 4 4 4
0, S%F0 . Body weight 267 271 272 272 277
T.food weight 7002 7165 7326 7486 7647
Food efficiency 4 4 4 4 4
1.0%F0D Body weight 257 260 262 261 262
T.food weight 6930 7097 7258 7419 7580

Food efficiency 4 4 4 4 RS
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Food efficiency
E*o7by AFZL

Sex Dose Weeks
51 52 353 54 55
Male

Control Hody weight 502 501 489 490 495
T.food weight 678 871 10066 10253 10447
Food efficiency 3 5 ] 5 S5
PG Body weight 532 529 Sb6 S567 572
T.food weight 10287 10491 10703 10920 11134
Food efficiency 5 5 5 5 S5
0, 5%P0 Body weight 532 530 493 434 500
T.food weight 997 10196 10395 10592 10793
Food efficiency S S S 5 S
1.0%F0D Body weight 512 S09 936 538 543
T.food weight 10244 10443 10657 10866 11074
Food efficiency 3 5 3 5 5

Female
Control Body weight 283 285 J0b6 210 F13
T.food weight 7699 7858 8019 8179 B833%
Food efficiency 4 4 4 4 4
FG Body weight 283 286 344 J49 358
T.food weight 7656 7816 7987 81351 8326
Food efficiency 4 4 4 4 4
0.5%P0 Rody weight 275 278 2835 293 291
T.food weight 7810 7972 8124 8281 8428
Food efficiency 4 3 4 4 3
1.07%F0 Body weight 259 265 264 265 2468
T.food weight 7744 7906 8049 8204 8385
Food efficiency X 3 3 s X



Food efficiency

Sl o Lo S &
Sex Dose Weaeks
S6 57 58 59
Male
Control Rody weight 502 S00 SO0 S00
T.food weight 10641 10834 11019 11205
Food efficiency 3 5 S 4
FG Body weight 577 581 581 587
T.food weight 11353 11565 11777 11990
Food efficiency 3 ] 5 S
0.5%P0 Body weight 510 431 4461 512
T.food weight 10791 11162 11301 11484
Food efficiency . 1 4 4 4
1.0%F0 Rody weight 543 5473 548 545
T.food weight 11286 11493 11701 11909
Food efficiency 5] 5] 51 5
Female

Control Body weight 317 J22 321 324
T.food weight 8501 8657 B8B23 87984
Food efficiency 4 4 4 4
FG Body weight X633 363 374 X732
T.food weight 8500 8665 8839 003
Food efficiency 4 4 4 4
0.5%F0 Body weight 299 304 J06 312
T.food weight B581 8747 800 061
Food efficiency 3 3 3 3
1.07%F0 BRody weight 275 277 284 285
T.food weight 8504 8657 8816 89467

Food efficiency 3 3 3 I
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Teble - 10 - 1

Ilistopatholexyical tindings of rats

IR P T == Control G 5
”h-},;:,? )'JI /](L 5810 1.0tr0 Control PG 0.51r0 1.0%r0
10 9 10 9 0__ 10 10 10
+ e + W] ¢ [T RITY B B FIS 1T Y 1 ] quf e wo | an] . RN o ’—4_:—}-
Metivation of 1he )
Kunffer calls _‘L L e e
Call infiltration in 1 -
1a_lnhula RSN (RSN SR (R AU MU S P SRS ISa ST DU T —_— [ S —— .
[ fvor Fatly change 1 2 1
Fatty deaencralion 1 1
Focal necrnsis 1
Inlerslilial 5 5 |1 1 1 1 1 ]
fnflamration 34 R S | Y 1 .
al \ 5 )1 3 |2 1 1 2 2 R I FR § 101 —
ISR S N1 S S O N Y I S I O I I O Y 1| 1| 2
Megenaralion of (he 1 ’ [ R A A AN R It
fobular entthelical eals ) N |\ f 0L b b ) b
, Nlationwith flaltened apitheliim ' R 1 )
lany of lbe tubular Yumen SN (R JR S Y A A JRNY SN R JR AU U DR N U A A o
1 . 1 1
Calcifiration I 1 S I O I O
i e
Canaastinn
Yellowich pignenl in T T R D R I I T R -
e pni thalinn 1
Fyst !
. SN JRN SR (S P —_— _] 1 —_ _
{'hronte nephritic 1
1 1
Fidnay : Right / Left

4
ik
e

very slight
slight

medfum
serious
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Table - 10 - 2

Hlistopathological findings of rats

3 <
i v )i)l' /':lL Control | PG 0.5170 1.01p0 Control PG 0.5VFO 1.01F0
U 9 N 0 10 10 10
t 4 iH 1 4n i3 4 4] 4w ¢ + i+ LIRS I [} 1+ M| e + FIS VS Y + [T B AT + EIS BT + + L1l
Alraphy of 1he white p Ip 1 -
“nlen T T T e e e e e e e D I I A I e U e
plern yper tranhy 1
Conarslinn 3 1 1
. _ o o S 1
1 2
Mronal | Cyst . 1 1 3
[ S I e e el e e e _
lJnqanaration
Degeneration of the
ooy | oneele 1 1
1 ang Faamy rell 1 1
trillary lynphonodi T
fengastinn 1
| yeptanadi Hn,'-.cnlric ]le-.hn“o:!i ' . 1
Conaection
Ihictening ol the
ontdorals 4 o I ol B
- llocrogis of the ' )
kin ppidermis I N . 2 4
Pralifaraliern nf the 1 . 1y 4
deon Jigeun

Adrenal ¢ Right / Left
? + ¢ very slight

41 slight
i medive
i serious



Table - 4
Urinary findings of rats

Sex Sample Number H . Protein Glucose Ketone  Ocault Bilirubin Urobilinogen
of body blood
animals 6.0 6,5 7.0 7.5 T + 4+ 1 HN - T - + - + + - + +
Control 10 2 4 2 2 0 0 4q 4 2 9 1 10 0 9 1 0 10 9 1
3¢} 9 3 5 1 0 0 0 3 4 2 9 0 9 0 9 0 0 9 8 1
Male ' .

0.53r0 10 5 L] 1 0 0 0 2 5 3 10 1] 10 0 B 2 0 10 10 0
1.0%r0 9 5 4 0 0 0 0 3 3 3 9 0 9 0 9 0 0 9 7 2
Control 10 8 1 1 0 2 2 3 2 1 10 0 10 0 10 0 0 10 9 1
PG 10 303 3 1 2 6 0 1 1 10 0 10 o 10 o0 0 10 8 2

Female . '
0.5%P0 10 ] 3 2 1 2 2 3 2 1 10 0 10 0 9 0 1 10 10 0
1.0%p0 10 5 4 Q 1 2 2 2 3 1 10 o] 9 1 9 0 1 10 7 3

T : Trace



Table -~ 5
Urinary sediment of rats

Sex Sample Number RBC WBC Epithelial cells Casts Crystals
of i Othetrs
animals - + + 4+ - + + +#* - + - - 3 + *
Control 5 2 2 1 0 3 1 0 1 0 5 S 0 3 1 1 Sp(2)
PG 5 4 0 0 1 4 1 0 0 0 5 5 2 3 0 0
Male
0.53P0 5 3 1 1 0 3 2 0 0 0 5 5 2 2 1 0
1.0¢P0 5 2 3 0 0 3 2 0 0 1 4 5 ] 2 0 0 spll)
Control 5 5 0 0 0 5 0 0 0 0 5 5 2 3 0 0
PG 5 5 0 0 0 4 1 0 0 0 5 5 4 1 0 -0
Female
0,53P0 5 5 0 0 0 5 0 0 o 4 1 5 5 0 0 0
1.0%F0 5 5 0 [ 0 5 0 0 0 2 3 5 3 2 0 0
RBC , Epithellal . cells , Crystals WBC , Casts Sp ¢ Spermatozoa
-+ 0/ 100 flelds ~ 10 /100 flelds
+ 1 1-99 / 100 fields $+ : 1-9 / 100 flelds
+ : 100-999 / 100 flelds + : 10-99 / 100 filelds

4 : 1000-4999 / 100 fields #: 100-999 / 100 fields



Table - 6

Average hematological findings of rats N, \
Sex Sample Number RBC Hb Ht MoV Maic Platelet wBC Differential blood count { %)
of . - :
animals (104/""\3) {g/d1) (%) (pa) %) (104/lrm3) (102/nm3) Baso Eosino N-st N-seg Lymph
Control 10 589.5 11,32 37.5 65.6 29,7 66.9 33.8 0.0 0.9 2.0 21.8 3.7 .6
£139.6 2,91 6.1 +9.9 +4.7 £11.5 £20.4 $0.0 $1.1 2.4 $13.6 $£15.7 .2
G -9 544.3 11.19 36.6 68.7 30.1 71.4 30.6 0.0 1.1 5.1 27.7 64.3 .8
+140.1 $3.23 *+7.5 8.0 $3.3 18,7 $17.6 10.0 £0.9 4.2 £12.6 £16.2 .1
Male
0.5%pP0 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 .3
$110.3 £3.10 6.9 4.0 $3.5 £19.0 $17.1 $0.0 1.0 £6.2 £16.3 £20.3 .3
1.0%p0 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
$132.7 +2.90 7.0 4.3 3.0 £20.8 $17.9 +0.0 £1.7 4.7 8.4 $11.2
Control 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
+99.8 +1.69 4.5 ° $7.2 1.1 +11.4 $6.9 0.0 1.4 2.0 $16.3 t17.8
* A& *
PG 10 600.9 13.58 40.4 67.4 33.7 55.0 10.7 0.0 2.6 0.9 17.9 77.8
+40.7 +0.88 t1.5 4,6 1.7 £6.2 15.9 +0.0 1.4 $1.5 £5.0 7.3
Female R N « N
0.5%P0 10 492.6 11.69 35.3 73.4 32.9 53.6 20.2 0.0 2.5 1.4 21. 73.6
£122.4 +2.56 6.1 $10.1 2.5 8.2 £11.1 0.0 2.7 $0.8  £13.3 +12.6
*
1.0%P0 10 570.3 12.94 38.6 68.0 33.6 56.4 17.8 0.0 2.3 1.2 " 18.3 78.0
£85.0 +1.66 44,6 3.6 t1.8 +£13.8 8.1 $0.0 1.5 1.0 6.0 6.9

( Mean ¢ S5.D. )

*# : Significantly different from control ( p<£0.,05 )
*+ : Significantly different from control ( p<0.01 )



Table - 7

Average biochemical findings of rats

Sex Sample Number
of

s-GOT

s-GPT Al-
! phos.

animals (mu/ml) (mu/ml) (ma/ml)

Biliru- T.

bin

{mg/dl} (mg/dl} mg/d1) (mg/dl}

 Glu-

choles- cose

terol

BUN

Crea- T. Al- AG

tinlne pro- bumin
teine

{mg/dl) (9/d1)(9/d1)(rat4o)

Na'

c1”

{mEq/1) (mEg/1} (mEQ/1) (mg/d))

Control 10

201.8 71.0 106.5 0.23 79.4 250.,5 17.9 0.69 5.99 3.23 1.17 153.8 5.18 ios.1 6.00
£42.8  £23.7 124.,5 20.05 ¢£11.9 $27.0 $2.,2 $0.07 :0.36 10,21 10,08 £6.9 10,33 t1.3 10.66
*
PG 9 171.1 71.3 98.2 0.28 77.8 246.2 18.1 0.73 5.78 3.05 1.08 155.0 5.11 109.0 5.67
£55.4 £26.7 +7.5 £0.07 +16.3 +27.8 +1.6 $0.09 :0.26 10,19 %0.07 5.6 :0.18 $1.8 10.46
Male )
0.5%P0 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
$126.2 +38.0 +28 40,08 $21.1 33,3 +2.0 £0,05 20.26 20,20 %0.09 £4.5 10.61 £2.,2 +0.40
1.0%P0 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 5.711
$92.6 £55,0 £50.4 £0.07 t31.8 37,2 $1.,7 $0.08 $0.51 #0.36 ¢0.16 5.5 #0.49 +7.6 $0.54
Control 10 311.5 151.1 74.2 0.24 92.A 228.3 18.4 0.69 6.71 3.57 1.16 154.2 4.44 107.2 5.65
+215.9 +133.1 $20.8 +0.07 +16.3 £37.5 +1.9 $0.11 0,46 £0.27 £0.20 $8.0 :0.31 $1.3 $0.50
* & *
PG 10 183.7 89.4 52.6 0.28 109.8 232.7 15.7 0.71 6.78 3.73 1.23 158.0 4,26 108.0 5.12
$42.8 %36.3 £11.9 40.06 $18.1 t18.1 $0,9 $0.11 £0.39 0,25 20.11 $9.1 :0.54 $2.2 0.39
Female '
0.5¢P0 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
£67.9 34,7 $24.9 $0.06 +25.9 $44.6 $2.9 10.09 20.57 %0.,46 0,18 $9.0 t0.39 $£2.9 t0.66
N ' ’ e
1.,08P0 10 200.2 94,1 60.1 0.28 93.1 210.2 17.9 0.78 6.72 3.74 1.26 154.9 4.32 109.2 5.57
£55.6 £23.9 £17.8 0,06 $19.7 +31.0 42, 25,1 1.6 0,90

$0.11 0,43 :0,28 :0.09

£0,35

( Mean ¢t 5.D )

» : Significantly different from control { p<0.05 )
»#+ @ Significantly different from control { p<0.01 )



Table - 8

Average absolute wet organ weight of rats

Sex Sample Number Final Liver Kidney Spleen I\drenali Heart Lung Brain Thymus Testis or
of gland Pituitary Ovary
animals B.W. R L R L i R L
Control 10 648.7 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
39),7 £2.208 0,147 0,129 :0.4)1 :4.5 £5.3 10,194 10,107 20.087 :2.5 0,021 £0.127 0.141
PG 9 660.) 19.030 2,003 1.959 1.150 27.0 28.6 1.794 1.803. 2,109 12.4 0.073 1.7117  1.716
+44,4 22,133 20,223 $0.195 $0.625 +4.0 4.3 $0,190 40,138 20,097 +2,1 20,021 $0.120 10,120
Male
0.5%F0 10 686.1 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
+75.0 %2.,355 40.130 $0.123 +0.398 4.1 +4.9 20,250 40.126 +0.058 +3.7 20.031 £0.119 10,103
*
1.08r0 9 644.6 19.462 2,023 1,991 1.142 30.1 33.9 l.782 1.783 2,127 16.4 0.090 1.863 1.843
+64,2 20.304 20,364 0,356 £0.439 8.7 +8.4 :0.203 +£0.219 10.069 +10.2 30,021 +0.180 +0.183
Control 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
$66.7 £1.878 $0.152 $0.133 10,144 6.7 8.3 #0.,165 0,121 #0.096 #11.7 4£0.044 10,2  £7.1
PG 10 379.3 11.913 1.196 1.189 0.572 42.1 45.7 1.176 1,259 1.922 24.7 0.104 30.2 38.4
£26,2 +0.74) 20,070 +0.077 :0.075 6.4 £6.,3 :0,053 $0.059 0,074 3.9 20.028 $12.4 $15.1
Female *
0.5%P0 10 387.8 12.010 1,313  1.290 0.908 46.7 47.8 1.236 1,330 1.961 29.3 0.111 28.5 34.5
+37.7 $1.462 $0,303 0,303 #0,591 :12.1 14,7 0,155 0,231 0.075 +9.6 £0.049 +7.0 #10.0
1.0%FO0 10 379.9 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
+36.8 £1,280 :0.101 0,099 $0.117 322.8 £18.2 :0.098 0,092 10.071 +18.4 +0.033 $18.3 :18.2

(g, #% m,Mean ¢ S5.D, )

+ : Significantly different from

[ 33

control ( p<0.05 )
+ Significantly different from control ( p<0.01 )

<



Table - 9

Average relative wet organ weight of rats

Sex Sample Number Final Liver Kidney Spleen Adrenal Heart Lung Brain Thymus Testls or '
of gland Pltuitary Ovary
animals B.W. R L R L I R L
Control 10 648.7 2.992 0.306 0,297 0.156 4.25 4,28 0.257 0.256 0.327 2.15 0.015 0.263 0.263
£91,7 $0.298 £0.036 10,029 +0.070 #0.72 20,75 20.038 :0.039 $0.039 40.39 +0.005 +0.038 +0.039
*
PG 9 660.3 2,882 0.304 0.296 0.176 4.14 4,37 0,272 0.274 0,321 1.89 O.ng\\ 0.260 0.261
$44.4 £0.250 0,028 10.025 20,106 :0.8L 20.76 $0,034 20,025 £0.033 £0.37 +0.000 "\ £0.014 +0.,013
Male : <
0.5%F0 10 686.1 2.881 0.282 0.281 0.154 4.11 4.20 0.257 ©0.250 0.315 1.94 0.014 0.253 0,254
$£75.0 $0.291 £0.029 :0.028 $0.059 $0.62 :0.80 $0.033 +0.024 10.037 $0.46 $0.005 £0.030 #0.025
*
1.0%p0 9 644,6 3.013 0.316 0,309 0.177 4.77 5.24 .0.279 0.277 0.333 2.48 0.013 0.291 0.288
+64.2 :0.299 £0.045 +0.041 10,064 £1.18 $1,00 $0.025 £0.034 0,032 +1.24 $0.005 $0.030 0,031
Control 10 397.1 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
£66.7 $0.045 $0.039 20.037 £0.031 £2.20 £2.,99 . $0.024 :0.431 20,061 #3.01 £0.007 $1.81 21.36
PG 10 379.3 3.147 0.317 0.314 0.150 11.18 12.08 0.312 0.333 0.507 5.97 0.027 7.9%  10.17
$26.2 £0.156 $0.026 +0,027 +0.018 +2.11 $1.67 20,024 0.017 £0.028 $2.49 10.007 £2,93 34,04
Female *
0.5%F0 10 387.8 3.110 0.341 0.335 0.233 12,21 12,52 0,322 0.344 0,511 7.63 0.028 7.32 8.93
£37.7 20.383 +0.087 10.085 £0.154 3,41 $4,13 £0,05) $0.067 :0.043 £2.67 $0.010 +1.46 £2.65
*
l1.08p0 10 379.9 3.170 0.335 0.323 0.166 12,74 13,20 0,329 0.346 0.516 8.70 0.029 9.79 9.54
+4,54 t4.47

$£36.8  $0.341  £0.044 £0,039 20,036 16,16 £5,12 40,035 £0.034 20.048 £4.99 10.007

(% ,0:1072, Mean ¢ S.D. )
» : Significantly different from control ( p<0.05)
#* : Significantly different from control { p<0.01 )



Table - 11
Urinary firdings of rats  (after the end of the recovery period)

Sex Sample HNumber el Protein Glucose Ketone Ocault Bilirubin Urobilinogen
of body blood
animals 6.0 6.5 7.0 7.5 T + # H HH = - ¥ p ¥ - Y
Control L] 2 1 0 1 0 1 0 2 1 4 4 0 3 1 4 |
PG 4 1 2 1 0 0 0 0 2 2 4 4 0 4. 0 4 4
Male

0.5%F0 2 1 0 1 0 0 0 0 0 2 2 1 1 1 1 4 4
1.0%r0 4 0 2 0 2 0 1 0 k] 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
PG 4 2 2 0 0 1 2 0 1 0 4 4 0 4 0 4 4

Female .
0.5%F0 4 3 0 1 0 0 3 0 0 1 4 4 0 3 1 4 4
1.0%r0 4 3 0 1 0 0 2 1 1 0 4 1 ] 1 0 4 4

T :+ Trace



Table - 12
Average hematological findings of rats (after the end of the recovery period)

Sex Sample Number RBC . Hb Ht MoV MHC Platelet wWBC Differential blood count { % )
of
animals (101 /me’)  (g/an) (%) () () (10Y/m) (10%/1m’)  Baso Eosino N-st N-seg Lymph Mono
Control 4 498.0 11.43 34.8 70.3 32.3 57.3 21.8 0.3 3.0 2.3 293 63.5 1.8
$125.5 13,86 18.2  +10.1 £3.5 +7.8  $13.6 20,5 2.9 1.7 +14.9 %16.0 *1.)
PG 4 573.3 12.88 39.5 69.3 32.5 84.0 23,3 0.0 2.5 2.0 22,0 72.3 1.3
+108.9 12,22 16.0 +4.3 0.6 $17.0  $11.9 $0,0  $1,7 *1.4  $5.0 5.9 1.3
Male
0.5350 2 619.5 13.35 4.0 66.0 32.5 74.0 14.0 0.0 2.0 3.0 23,0 71.0 1.0
+81.3 £2.05 5.7 +0.0 0,7 t14.1 £4.2 10,0 $1.4 t1.4 21,4 22.8 1.4
1.0%10 3 458.3 9.68 32.8 72.3 29.3 60.8 47.3 0.0 0.8 2.8 1.8 62,1 2.5
$115.0 +2.92 +6.7 16,7 +3.4 £18.2 38,3 $0.0 30,5 $1.0 8.1 9.1 t1.7
Control 4 461.8 11.90 35.5 79.5 33,5 64.3 16.5 0.0 1.5 1,3 29.0 67.0 1.3
+138.5 £2,31 15,8 £13.5 1,7 £5.6  $12.0 £0.0  $1.3  $1.0 £15.9 $15.4 1,5
PG 4 606.8 14.33 4.8 68.8 34,3 66.0 19.8 0.0 0,5 1.0 18.0 80.3 0.3
+17.1 0.66 10,5 1.7 £1,7 £7.7 £7.0 10.0 $0.6 *1.4 8.8 $10.0 $0.5
Female 4 c4po 4 480.0 12.08 38.3 4.8 3.3 59.8 13.3 0.0 1.5 1.0 25,3 72.0 0.3
£162,7 $3.65 ° 6.9  +20.4 4.6 +19.0 8.6 +0,0 t1.7 0.8 $8.7 7.4 $0.5
1.0%F0 4 565.13 12.65 37.8 67.5 '33.5 74.0 14.8 0.0 1.3 1.0° 25.3 7.3 1.3
£72.6 £0,90 1,7 £7.4 £1.3 £14.0 14,4 +0.0  $0.5 1.4 $6.7 9.1 #1.)

( Mean ¢ S.D. )

+ : Significantly different from control { p<0.05 )
#+ : Significantly different from control ( p<0,01 )



Table - 13
Average biochemical findings of rats

(after the end

of the

recovery period)

Sex Sample Number

animals (mu/ml) (mu/ml}

s~-G0T s-GPT

Biliru- T,
bin

(mg/dl)

choles- cose

(mg/d1) (mg/d1)

Crea-

tinine

T.

Al-

pro- bumin

teine

¥
Na

{mg/dl) (g/dl} (g/dl) (ratio) (mEq/1) (mEq/1) (mEq/1) (mg/d1)

Control
PG
Male

0.5%pP0

1.0%PO

(=R ]

(= 8]
[>A V4]

0.25
$0.06

0.20
+0.00

0.25
$0.06

0.65
£0.06

6.08
£0.05

5.93
$0.26

*
6.30
£0.14

5.98
£0,13

2.95
10,17

2.98
£0.05
3.15
20,21

2.90
£0.08

149.8
$5.6

149.0
$3.3

156.5
4.9

149.0
2.8

6.25
+0.52

6.48
£0.10

6.05
£0,49

6.45
$0.41

Control
PG
Female

0.5%p0

1.0%PO

. . AN
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»

»

. . . . .
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-
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oo oo ok
N@E Wr OwWm

0.23
+0.05

* =
-
(=1

I+
.« o .
Owne Owr N W

L ol
[ a5 Ut

boadit’ - 3
o .

( Mean ¢ S.D. )

+ t Significantly different from control ( p<0.05)
: Significantly different from control { p<0.01 )
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Table - 14
Average absoluto wet organ welght of rats  (after the end of the recovery period)

Sex Sample Number Final Liver Kidney Spleen Adrenal' Heart lung Brain Thynus Testis or '
of - gland Pitultary Ovary
animals B.W. R L R L - . ] R L

Control 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
£50.5 $1.543 10.156 £0.185 +0.191 0.6 3.9 £0.138 £0.209 $0.063 1.9 £0.022 10.053 10.117
PG 4 738.5 21.670 2.078  1.993 1.233  26.5 27.8 1.808 1.635 2.083 14.5 0.105 1.678 1.633
$121.5 26,978 +0.398 0,392 0,405 +4.,7 5.0 10,138 10,108 0,057 22,1 10.053 20.116 10.079

Male : *
- 0.5%P0 2 663.0 18.405 1,905 1.820 0.995 34.5 29.5 1.615 1.675 2.05%0 13.0 0.100 1.605 1.605
$9,9 £1.096 $0,290 £0.325 :0.007 3.5 4.9 20.021 0.035 10.028 14.2 0.042 10.035 #0.007
1.0%90 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
$52,3 22,217 10,127 +0.158 10,380 :4.4 $4,2 0,249 20,185 $0,083 +2.4 +£0.021 £0.076 :0.114
Control 4 429,13 13.780 1,330 1.265 0.765 47.0 49.5 1,320 1,350 1.923 19.3 0.142 37,5 393
. +61.9 +1.587 +0.101 +0.130 +0.037 +9.8 £18.2 10,028 10.148 10.058 %7.9 £0.017 $£18.1 19.4
PG 4 478.0 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
Femal $119.0 #2.310 :0.123 $0.080 £0,102 #11.2 $10.6 0,173 0,049 10,046 4.5 10.012 $11.2 :17.4

emale .

0.5%F0 4 418,0 12,193 1.158 1.168 0.735 35.5 A4l.B 1.283 1.293 1.895 23.0 0.125 31.0 32.3
250.4 $1.518B $0.066 10,061 0,312 8,7 $10.1 0,091 £0,139 10.041 12.B 0.01% +7.9 19.6
1.0%P0 4 389.5 12,383 1.210 1.228 0.705 43.8 45.8 1.17 1,233 1.890 61.3 0.106 34,8 41,3
£21,1  :1.441 10,106 £0.118 $0,249 +£14.4 £14.0 £0,103 10,100 #0,063 £58.8 20,000 +11.4 123.8

(g, §: my, Mean ¢ S.D. )

» ¢ Significantly different from control ( p<0.05 )
+» 1 Significantly different from control { p<0.01 )



Table - 15

Average relative wet organ welght of rats (after the end of the’

recovery period)

Sex Sample HNumber Final Liver Kidney Spleen MrenalT Heart Lung Brain Thymus Testis or '
of gland Pituftary Ovary
animals B.W. R L R L ! R L .
Control 4 647.5 2,783 0.295 0.285 0.160 3.95 4,13 0.265 0.263 0,328 1.83 0.013 0.273  9.270
$50.5 $0.242 :0.019 $0.017 10.024 20,39 20,82 0,024 40,039 20,030 10.41 :0.005 $0.026 40.034
PG 4 738.5 2.895 0.283 0.270 0.165 3.63 3.80 0.248 0.223 0.288 2.00 0.01% 0.230 0.225
$£121.5 10.488 $0.028 $0.022 40.048 $0.80 20.89 £0.035 10,028 $0.043 10.37 £0.006 £0.022 40.026
Male ' .

0,50 2 €63.0 2.775 ° 0.285 0.275 0.150 5.20 4.45 0.245 0.250 0.310 1.95 0.015 0.245 0,245
$9.9 20,120 20.035 20.050 +0.000 10.42 10.78 40.007 £0.000 +0.014 10.64 £0.007 +£0.007 £0.007
1.0%P0O 4 693.8 2,603 0.300 0.300 0.220 4.15 4.25 0.283 0,273 0.310 2.03 0.015 0.245 0.248
£52.3 20.110 $0.026 0.029 $0.054 10,91 £0,82 $0.043 £0.038 10,024 10.30 $0.006 10.021 40,017
Control 4 429.3 3.243 0.315 0.298 0.178 11.36 12.18 0.308 0.318 0.455 4.60 0.033 8.60 9.13
£61.9 10.429 £0.041 10.051 +0.050 44,03 25.89 10,041 £0.015 20.065 £2.06 :0.00S 13,21 $1.54
PG 4 478.0 © 2,915 0.295 0.290 0.133 9.35 10.25 0.273 0.268 0.415 3.83 0.025 6.45 6.48
$+119.0 :0.328 20,065 20,059 $0,033 24,28 $£4,22 10.046 £0.050 £0.097 21.03 10.006 $2.89 :4.10

Female .
0.5%F0 4 418.0 2.925 0.280 0.283 0.178 8,53 9,93 0.308 0.310 0.458 5.58 0.030 7.33 7.63
- $+50.4 $0.251 £0.023 10.026 20,083 £2,07 $1.93 £0.041 £0.044 10.051 £1.08 $0.008 21,19 41,93

*h
1.0%r0 4 389.5 3.19¢ ° 0.313 0.315 0.185 11.33 11.80 0.303 0,315 0.485 15.58 0.020 9.00 10.40
+21.1 £0.473 +0.029 +0.030 $0.068 4,08 23.77 10,029 10.037 20.017 £14.89 $3.07 £5.64

$0.000

(v, #2073, Mean £ 5.D. )

» 1 Significantly different from control ( p<0.05 )
#a 1 Significantly different frcm control { p<0.01 )



