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Abstract

The inhibitory or enhancing effects of Rokumi-gan (Liu-Wei-Wan), Chinese medicine, on
occurrence of senile changes were investigated in aged rats. The powder of Rokumi-gan was

administered in pelleted diets to rats of both sexes for 8 months. Groups of 25 rats of each sex
at 18 months old were fed one of 4 diets, either the basal diet (C group) or basal diet containing
0.4, 1.2 or 3.6 % Rokumi-gan (L,M and H group). The survivals of C, L, M and H group were
88, 76, 80 and 76 %, respectively in the males and 68, 84, 64 and 84 % in the females. The mean
intakes of the compound were daily doses of 156, 488 and 1410 mg/kg in the males and 180, 513
and 1482 mg/kg in the females. There were no compound-related deaths or lesions in exposed
rats. No hiologically significant changes in organ weights or hematologically or clinical

chemistry values were found in these rats. Under the conditions of this study, there is no
evidence of toxic activity of Rokumi-gan in rats of both sexes. Moreover, it is suggested that
Rokumi-gan may inhibit the occurrence of spontaneous disease of the rat kidney.
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Table I Survival and body weight changes.

Body weight

Survival® Survival First

Group? (%) weeks® death? Initial® Final® Ratio”
Male

C 88(22/25) 31.3+£3.2(3) 32 424+26(25) 407 £26(22) -0.40
L 76(19/25) 17.8+7.6*(6) 5 423+25(25) 408+24(19) -0.35
M 80(20/25) 30.247.1(5) 13 4234+26(25) 390+34(20) -0.78
H 76 (19/25) 29.7+4.9(6) 22 420+29(25) 403%34(19) -0.40
Female

C 68(17/25) 27.948.9(8) 6 267+20(25) 280+13(17) 0.49
L 84(21/25)  32.0+2.5(4) 27 260+22(25) 283+28(21) 0.88
M 64(16/25) 24.6+8.4(9) 7 260+£16(25) 292+25(16) 1.23
H 84(21/25) 25.0+8.1(4) 8 260+24(25) 287+24(20) 1.04

1) Group of rats given feed containing 0(C), 0.4(L), 1.2(M) or 3.6% (H) Rokumi-gan. 2)
Survival ratio (%) at the termination. 3) Mean survival weeks of dead rats (Mean+S.D.) ;
Parentheses shows number of dead rats. 4) Weeks on study in the first rats found dead or
moribund. 5) Mean body weight (Mean=+S.D.) at the begining of the administration. 6) Mean
body weight (Mean+S.D.} at the termination of the administration. 7) Final weight —initial

weight/initinal weight X 10.

* Significant differences to the control group (p <0.05).
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Fig. 1 Severe chronic nephropathy of male rat
given feed containing 0 9% Rokumi-gan. X55.

Fig. 2 Body weight changes of middle-aged rats
of both sexes given feed containing Rokumi-gan
for 8 months.
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Table II Intakes of Rokumi-gan.

Months? 1 3 5 7

Male?

L 130+ 35(10)® 160+ 14(10) 164+ 16(10) 170+ 18(9)
M 422+ 38(10) 480+ 62(10) 491+ 35(10) 558+ 49(8)
H 12354219(10) 1397+187(10) 1451+101(10) 1555+183(9)
Female

L 171+ 35(10) 183+ 15(10) 185+ 20(10) 181+ 38(9)
M 436+ 64(10) 505+114(9) 540t 92(9) 571+ 56(7)
H 1264+219(10) 1458+101(10) 1584 +180(10) 1620+245(9)

1) Months on study. 2) Rats in each group were fed 0.4 (L), 1.2 (M) or 3.6% (H) Rokumi-gan in
diets. 3) Mean+S.D. (mg/kg/day), the numbers of rats weighed Rokumi-gan intake were

shown in parentheses.
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Table I[II Summary of hematological examination.

Group? C L M H

No. of rgtsz) 20 19 17 16
Male
RBC* (10°/mm®) 9.57+1.64% 8.86%1.65 9.19+1.27 8.96t1.45
WBC® (10°/mm?) 6.2+2.9 8.4+7.6 6.81+2.6 6.9£3.0
Hemoglobin (g/dl) 16.4+3.2 15.4+2.6 16.0+2.2 15.6+2.2
Hematocrit (%) 51.5+8.8 48.9+7.1 50.1£6.5 49.3%6.7
Platelet (103/mm?) 781+171 893+184 873+199 8831185
MCV® (u®) 54.4%3.5 55.8+3.9 54.6+1.4 55.2t3.1
MCH?” (upg) 17.2+1.4 17.5%+0.9 17.4%0.6 17.5+1.0
MCHC® (%) 31.6t1.4 31.4x1.5 31.9+0.6 31.7£0.8
Dufferential of leukocytes(%)
Neutrophils 41.7+10.8 43.3+8.8 45.7t11 .4 49.6+11.5
Lymphocytes 55.4x11.6 54.2£8.9 51.2+11.6 48.0%10.1
Monocytes 1.5x1.5 1.2+0.8 1.8+1.5 1.6+1.1
Eosinophils 1.5+0.9 1.2+1.1 1.2+1.1 1.4x0.9

No. of rats 16 21 14 20
Female
RBC (10°/mm?) 8.34%0.68 8.34+0.86 8.51%0.33 8.42+0.36
WBC (103/mm?) 3.3x0.7 3.8+£2.2 4.1+1.8 3.0+0.5
Hemoglobin (g/dl) 15.6£0.9 15.7+£1.5 15.9+0.5 15.7+0.5
Hematocrit (%) 47 .42 .4 47.0£4.3 48.3x1.2 47.6%1.6
Platelet (10°/mm®) 653+136 603177 589+133 634193
MCV 7)) 57.0+2.4 56.6+t1.5 56.8+t1.4 56.5+1.4
MCH (upeg) 18.8+0.7 18.8+0.4  18.7+0.6  18.7+0.4
MCHC (%) 33.0£0.5 33.3+0.5 32.9+0.4 33.1£0.3
Differential of leukocytes (%)
Neutrophils 35.0£11.6 35.2+10.3 35.8+8.8 35.7£9.6
Lymphocytes 61.4+11.6 62.1+10.2 61.4%£9.5 61.7£9.8
Monocytes 1.8+0.8 1.8+1.1 1.5+1.6 1.4+1.1
Eosinophils 1.8+1.3 0.8£0.9 1.3+1.2 1.3x1.2

1) Rats in each group were fed 0 (C), 0.4 (L), 1.2 (M) or 3.6 % (H) Rokumi-gan in diets. 2) No.
of rats without leukemia from survived rats examined in each group. 3) Mean+S.D. 4) Red
blood cell count. 5) White blood cell count. 6) Mean corpscular volume. 7) Mean corpscular
hemoglobin. 8) Mean corpscular hemoglobin concentration.
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Table IV Summary of biochemical examination of serum.

Group” C L M H

No. of rats? 22 19 20 19
Male
Total cholesterol (mg/dl) 153+ 35% 18660 209£64* 176 =50
F-cholesterol? (mg/dl) 44+12 54+21 65+24* 54+17
E-cholesterol® (mg/dl) 109+24 133+39 144+42* 122+34
CPK® (IU/1) 16974832 1232£510 12734595 1317471
GOT? (IU/1) 96+39 71+32* 112+155 73+23
GPT® (IU/1) 26+8 22+5 27+16 21+6
GOT/GPT ratio 3.67+0.65 3.15£0.59 3.38+1.46 3.50%£0.90
LDH® (1U/1) 1188 +368 9904405 1321+1130 9991331
Phospholipid (mg/dl) 257149 307106 357116 318+76
Trigliceride (mg/dl) 154+51 178170 2251186 179186
Urinary nitrogen (mg/dl) 23.4%+4.7 22.6+t6.7 26.2+10.2 28.8+18.9

No. of rats 17 21 16 20
Female
Total cholesterol (mg/dl) 168+69 16455 153+49 155+69
F-cholesterol (mg/dl) 5025 47122 50+38 48+32
E-cholesterol (mg/dl) 118+44 117+33 104+32 107 +£42
CPK (1U/D 1398+632 15401887 19851949 1083286
GOT (Iu/1) 116+145 101+58 164+118* 98+ 106
GPT (1U/1) 41+ 38 33+17 47+37 32+16
GOT/GPT ratio 2.58x0.48 3.02£0.60 3.82+2.45* 2.73%£0.80
LDH (IU/D) 7251169 879327 1166 +739* 659271
Phospholipid (mg/dl) 326130 328+114 311120 3084150
Trigliceride (mg/dl) 2194249 233+241 212290 2274315
Urinary nitrogen (mg/dl) 18.3+2.6 18.9+2.8 22.1x£3.4* 18.3+3.3

1) Rats in each group were fed 0 (C), 0.4 (L), 1.2 (M) or 3.6 % (H) Rokumi-gan in diets. 2) No.
of rats examined. 3) Mean +S.D. 4) Free cholesterol. 5) Esterified cholesterol. 6) Creatine
phosphokinase. 7) Glutamic oxaloacetic transaminase. 8) Glutamic pyruvi transaminase. 9)

Lactic dehydrogenase.

*Significant differences to the control group (p <0.05).
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Fig. 3 Transitional cell carcinoma of the urinary
bladder of male rat given feed containing 3.6 %
Rokumi-gan. X110.
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Table V. Summary of organ weight changes.
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Group” C L M H

No. of rats? 22 19 20 19

Male

Brain (mg) 2180:+42% 2184+43 2167+51(19)® 2183+31
(537£29)% (537+£31) (560+51) (545+45)

Heart (mg) 1143+101 112676 110686 1186170
(281+104) (276 £17) (285+27) (295 +40)

Lung (mg) 1352+ 178(20) 1335+96 1338+114(18) 1334 +70(16)
(334%49) (328 +24) (340+34) (334%28)

Spleen (mg) 1071 %358 (20) 10964169 1171+336(18) 1111+234(16)
(265+92) (26938) (297+81) (278+59)

Liver (g) 14.89+2.16(21) 14.25+1.73(17) 15.72+2.56(19)  16.40+2.52*
(3.65+0.44) (3.51%0.48) (4.07+0.81) (4.09%0.66) *

R. kidney (mg) 1482+149 1535+151 1611+223* 1562160 (18)
(364+31) (378+45) (417+77)* (383+43)

R. adrenal (mg) 30.0+4.7(19) 30.7£3.1(18) 32.4+4.6(18) 33.4+7.3(16)
(7.3+1.3) (7.5+0.8) (8.4+1.6) (8.4+2.1)

No. of rats 17 21 16 20

Female

Brain (mg) 1959 +41% 1971+37 1971+41 198021
(702+39)® (703£76) (679+66) (695+51)

Heart (mg) 844 +68 830+£52(20)® 86964 835184
(302+28) (294 +33) (300+46) (293 +40)

Lung (mg) 935:£95(16) 9221456 921+70(14) 898 +36(19)
(333£38) (328+38) (312£37) (313+24)

Spleen (mg) 674+225(16) 606+ 155 708+305(14) 567+114(19)
(239+77) (215+50) (242 £117) (197 240)

Liver (g) 9.40%+1.59 9.31+1.44 9.76+1.55 9.08+1.49
(3.6510.44) (3.51+0.48) (4.07+0.81) (4.09%0.66)

R. kidney (mg) 1037+111 10254121 996+ 78 981+99
(371+43) (36663) (344 +46) (344 44)

R. adrenal {(mg) 29.6+2.7(16)  31.2+4.5(19) 30.8+2.7 28.9+3.3
(10.6+1.1) (11.2+2.2) (10.6=1.2) (10.2+1.6)

1) Rats in each group were fed 0 (C), 0.4 (L), 1.2 (M) or 3.6 % (H) Rokumi-gan in diets. 2) No.
of rats weighed organs weight. 3) Absolute weights (Mean+S.D.). 4) Relative weights (mg or
g/100 g body weight ; Mean+S.D.). 5) Parentheses shows number of organs weighed in each
group. *Significant defferences to the control group (p <0.05).
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Table VI Summary of occurrence of neoplasms in all rats examined microscopically.

Male Female
Groups" C L M H C L M H
No. of rats? 25 25 25 25 25 25 25 25

No. of rats with tumors 25 24 25 25 18 19 16 16
No. of rats with malignant tumor (s) 3 3 6 9 5 1 6 3
Subcutis

Fibroma 1 1 0 0 0 0 0 0

Fibrosarcoma 1 0 0 0 0 0
Mammary gland

Adenoma 1 0 0 1 5 2 6 5

Fibroadenoma 1 0 0 0 2 0

Fibroma 0 1 2 0 0 2 0
Hematopoietic organs

Mononuclear cell leukemia 2 2 4 4 1 4 3

Lymphatic leukemia 0 0 0 0 1 0
Lung

Adenoma 0 0 2 3 1 0 1 2
Liver

Neoplastic nodule 1 2 1 0 0 0 0 0
Renal pelvis

Transitional cell carcinoma 0 0 0 1 0 0 0 0
Urinary bladder

Transitional cell papilloma 0 0 0 0 0 0

Transitional cell carcinoma 0 0 0 2 0 0 0 0
Testes

Interstitial cell tumor 23 21 20 24 - - - -
Preputial/clitoral gland

Adenoma 1 1 3 0 2 0 2 0
Uterus

Endometrial stromal polyp - - - - 3 7 4

Leiomyosarcoma - - - - 0 0 1
Pituitary gland

Adenoma 9 10 10 3 4 1 2 5

Adenocarcinoma 0 0 0 0 1 0 0 0
Thyroid gland

C-cell adenoma 4 6 4 3 2 1 0 1
Pancreatic islets

Islet cell adenoma 12 9 8 7 2 0 0 0
Adrenal gland

Pheochromocytoma 3 1 3 4 2 2 0 0

1) Rats in each group were fed 0(C), 0.4 (L}, 1.2 (M) or 3.6 % (H) Rokumi-gan in diets.
2) No. of rats examined microscopically. 3) No. of rats with lesions at the site.
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Table VII Summary of the observations of nonneoplastic lesions in rats
lived at the termination.

Male Female
Groups? C L M H C L M H
No. of rats? 2219 20 19 17 21 16 21
Liver 3
Bile duct proliferation + 0 0 1 0 6 2 4 8
++ 7 2 6 14 2 2 1 1
+++ 12 17 13 5 0 0 0 0
Periportal fibrosis + 10 12 18 15 2 2 1 2
++ 4 5 2 2 0 0 0 0
Microgranuloma + 13 11 5 7 14 15 11 14
+ + 1 0 0 1 0 3 1 0
Altered cell foci + 9 9 9 11 9 8 10 14
++ 0 0 0 2 0 3 0 0
Kidney
Chronic nephropathy 1 0 0 0 0 0 0 0 2
2 1 0 0 2 6 9 9 12
3 1 1 4 3 8 6 5 2
4 19 17 12 13 2 5 1 2
E 1 1 4 1 1 0 0 0
Heart
Focal fibrosis + 4 8 6 1 4 1 2
+ -+ 3 0 1 1 0 0 0 0
Spleen
Hemosiderosis + 13 14 12 14 6 1 7 5
++ 3 0 0 0 8 18 7 12
Pancreas
Focal atrophy of + 14 9 11 12 4 10 10 17
exocrine glands ++ 6 8 8 6 2 1 0 1
Mammary glands
Hyperplasia + 6 2 2 1 4 4 1 4
++ 2 4 1 1 2 3 0 0

1) Rats in each group were fed 0 (C), 0.4 (L), 1.2 (M) or 3.6 % (H) Rokumi-gan in diets.
2) No. of rats examined microscopically. 3) Grade in chronic nephropathy ; 1 (grade 1~ 4
(grade 4) and E (end stage) : grade in the other lesions ; + slight, ++ moderate, +++ severe.

4) No. of rats with lesions at the site.
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