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Table 1. Food consumption and intake of L-rhamnose monohydrate for 13 weeks.

Dose of No. of Mean daily intake Total intake of L-

L-rhamnose animals Food consumption of L-rhamnose rhamnose
monohydrate (%)  examined (g/rat/day) monohydrate monohydrate
(gkg BW/day) (gkg BW)
Males
0 10 22.9(53.2)" 0.00 0.0
0.8 10 22.8(52.2) 0.42 38.0
2 10 24.5(56.7) 1.13 103.1
5 10 21.8(50.2) 2.51 228.3
Females
0 10 15.9(67.0)° 0.00 0.0
0.8 10 14.8(62.4) 0.50 45.5
2 10 15.3(65.3) 1.31 118.8
5 10 14.8(62.1) 3.11 282.6

* :Values in parentheses are for food consumption calculated as g’kg BW/day.
Abbreviations: BW;body weight.
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Table 2. Urinalysis data for SD rats treated with L-rhamnose monohydrate at week 13.

L-rhamnose monohydrate

Dose 0% 0.8% 2% 5%
No. of animals examined 5 5 5 5
Males
Protein - 0 0 0 0
+ 1 0 1 1
1+ 4 1 3 3
2+ 0 4 1 1
Glucose - 5 5 5 5
+ 0 0 0 0
1+ 0 0 0 0
2+ 0 0 0 0
Occult blood - 4 5 4 5
+ (Hemolysis) 1 0 1 0
1+ 0 0 0 0
2+ 0 0 0 0
1+ (Non hemolysis) 0 0 0 0
Ketone body - 5 0 3 4
+ 0 4 1 0
1+ 0 1 1 1
Urobilinogen NORMAL 5 5 4 4
1+ 0 0 1 1
2+ 0 0 0 0
Bilirubin - 5 5 5 5
1+ 0 0 0 0
2+ 0 0 0 0
pH 6.5 1 0 0 1
7.0 0 1 1 1
7.5 1 0 1 2
8.0 3 3 3 1
8.5 0 1 0 0
Females
Protein - 1 2 2 0
+ 2 1 0 4
1+ 1 2 3 0
2+ 1 0 0 1
Glucose - 5 5 5 5
+ 0 0 0 0
1+ 0 0 0 0
2+ 0 0 0 0
Occult blood - 5 5 5 5
+  (Hemolysis) 0 0 0 0
1+ 0 0 0 0
2+ 0 0 0 0
1+ (Non hemolysis) 0 0 0 0
Ketone body - 4 5 3 4
+ 0 0 2 0
1+ 1 0 0 1
Urobilinogen NORMAL 4 5 5 4
1+ 1 0 0 1
2+ 0 0 0 0
Bilirubin - 5 5 5 5
1+ 0 0 0 0
2+ 0 0 0 0
pH 6.0 2 0 0 0
6.5 0 1 0 3
7.0 0 0 2 0
7.5 2 0 3 2
8.0 1 3 0 0
8.5 0 1 0 0
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Table 3. Hematology data for SD rats treated with L-rhamnose monohydrate for 13 weeks.

L-rhamnose monohydrate

Dose 0% 0.8% 2% 5%
Males
No. of animals examined 10 9* 10 10
WBC (x10%/uL) 523 + 0.80 493 + 144 461 + 095 476 + 1.16
RBC (x10%/uL) 86 = 04 84 =+ 04 85 + 0.3 86 + 0.2
HGB (gdL) 149 £+ 05 148 + 0.5 148 £ 0.5 148 = 03
HCT (%) 438 + 1.8 437 + 1.5 434 + 1.5 436 + 1.4
MCV (fL) 51.0 = 1.2 523 = 1.5 512 £ 1.5 509 = 1.3
MCH ) 173 + 04 177 £ 05 175 + 0.5 172 + 05
MCHC (gdL) 339 £ 04 339 £ 03 342 £ 04 339 £ 06
PLT (x10°/uL) 9414 =+ 116.7 9339 =+ 88.0 894.0 + 150.0 9793 + 103.2
RET (%) 24 £ 03 25 £+ 03 24 £ 0.1 25 £ 03
(x10°/uL) 2053 + 23.6 2062 + 18.0 2009 + 9.8 217.0 + 29.8
Differential leukocyte counts
Neutrophil (%) 192 + 7.0 20.0 + 5.8 21.6 + 6.1 186 =+ 43
(x10°/uL) 099 + 034 098 =+ 037 1.00 + 035 0.88 + 0.29
Eosinophil (%) 1.5 £ 05 23 + 0.7% 2.1 £+ 0.6 1.7 + 04
(x10°/uL) 0.08 + 0.03 0.12 + 0.05 0.10 + 0.04 0.08 + 0.03
Basophil (%) 03 + 04 03 + 03 02 + 0.1 02 + 02
(x10°/uL) 0.02 + 0.02 0.01 = 0.01 0.01 + 0.00 0.01 = 0.01
Lymphocyte (%) 727 £ 79 69.9 + 6.6 684 + 74 727 + 6.1
(x10%/uL) 3.81 + 0.73 345 + 1.05 3.15 + 0.73 346 + 093
Monocyte (%) 63 =+ 23 75 £ 2.0 7.8 £ 2.0 6.8 £ 2.2
(x10%/uL) 033 + 0.14 037 + 0.16 036 + 0.10 032 + 0.12
Females
No. of animals examined 9 10 10 10
WBC (x10°/uL) 382 = 1.17 426 £ 1.15 401 =+ 1.01 496 + 1.80
RBC (x10°/uL) 79 £ 04 80 + 0.5 80 + 04 78 + 02
HGB (g/dL) 142 + 0.8 144 * 0.6 145 £ 0.6 145 = 04
HCT (%) 412 + 2.7 422 + 21 423 + 2.0 425 + 1.3
MCV (fL) 519 + 23 53.0 £ 2.0 531 £ 1.7 542 £ 2.1%
MCH (pg) 179 + 0.6 181 + 0.8 183 =+ 04 185 = 0.7
MCHC (g/dL) 346 + 0.6 343 + 04 343 £ 04 342 £ 0.5
PLT (x10%/uL) 9794 + 102.6 9174 + 1089 9455 + 155.5 941.8 + 1182
RET (%) 24 + 04 23 + 07 22 + 04 29 + 05
(x10%/uL) 189.5 =+ 313 1854 + 512 173.6 = 31.5 2292 + 441
Differential leukocyte counts
Neutrophil (%) 147 + 56 141 =+ 4.1 133 £ 5.1 132 =+ 34
(x10°/uL) 0.61 =+ 043 0.59 + 022 0.51 + 0.17 0.63 + 0.19
Eosinophil (%) 18 + 06 17 + 07 21 £ 1.1 14 + 04
(x10°/uL) 0.07 + 0.03 0.07 + 0.04 0.08 + 0.03 0.07 + 0.02
Basophil (%) 02 + 02 02 + 02 03 £ 03 02 +£ 02
(x10°/uL) 0.01 + 0.01 0.01 + 0.01 0.01 = 0.01 0.01 =+ 0.01
Lymphocyte (%) 774 + 56 789 + 5.6 785 + 6.7 80.5 =+ 3.1
(x10°/uL) 291 + 0.69 337 + 099 3.19 + 092 402 + 152
Monocyte (%) 59 £+ 20 51 + 20 59 £ 13 47 + 1.6
(x10°/uL) 023 + 0.10 023 + 0.13 023 + 0.08 024 + 0.13
Values are means = SDs. *; Significantly different from the controls at P < 0.05, respectively (Dunnett's test).

a,b:The numbers of effective animals were reduced to nine due to incidental lymphoma (a) or insufficient blood sampling (b).

13



R -

Table 4. Serum biochemistry data for SD rats treated with L-rhamnose monohydrate for 13 weeks.

L-rhamnose monohydrate

Dose 0% 0.8% 2% 5%

Males

No. of animals examined 10 9? 10 10
TP (g/dL) 6.14 =+ 0.21 598 £ 0.23 596 =+ 0.21 6.13 £+ 0.26
A/G 229 £+ 020 2.31 £ 0.08 244 £+ 042 223 £+ 026
ALB (g/dL) 426 + 0.16 417 + 0.16 419 =+ 0.21 420 + 0.18
T-BIL (mg/dL) 0.06 £ 0.01 0.06 £ 0.01 0.06 £ 0.01 0.05 £ 0.01
GLU (mg/dL) 1153 £+ 19.9 1143 =+ 154 113.4 £+ 133 119.7 £+ 19.2
TG (mg/dL) 609 + 224 479 + 11.0 512 + 21.8 445 + 21.6
T-CHO (mg/dL) 60.6 + 12.5 51.7 £ 10.0 521 £+ 9.7 544 £ 99
BUN (mg/dL) 160 + 1.7 165 + 1.8 161 + 1.0 163 + 2.1
CRE (mg/dL) 034 + 0.02 034 £+ 0.02 0.33 £+ 0.02 0.34 £ 0.03
Na (mEQ/L) 1414 =+ 22 140.7 = 1.1 1404 =+ 1.8 139.8 = 1.0
Cl (mEQ/L) 105.1 + 22 1059 =+ 1.8 1055 + 2.0 1055 + 1.1
K (mEQ/L) 488 + 032 466 + 021 468 + 021 467 + 0.19
Ca (mg/dL) 971 + 0.32 974 + 027 985 + 048 994 + 038
1P (mg/dL) 5890 £ 0.75 6.12 £+ 0.72 598 £+ 0.93 6.01 + 0.76
AST (IU/L) 103.0 + 21.8 105.6 + 17.3 1141 £ 19.3 940 + 179
ALT (IU/L) 31.6 £+ 4.1 362 + 9.0 38.8 £+ O.1 339 £+ 7.6
ALP (IU/L) 260.2 + 46.4 2412 + 32.8 256.7 + 43.9 283.0 + 70.2
y-GTP (IU/L) <3 <3 3 0+ 0 <3

Females

No. of animals examined 9° 10 10 10
TP (g/dL) 647 + 037 6.53 + 021 6.59 + 0.26 6.50 + 0.44
A/G 3.07 + 041 331 £+ 034 320 £ 0.39 3.18 £ 0.55
ALB (g/dL) 486 =+ 0.25 5.00 =+ 0.23 5.01 =+ 0.27 493 + 049
T-BIL (mg/dL) 0.07 £ 0.01 0.09 =+ 0.03 0.08 =+ 0.02 0.09 =+ 0.02
GLU (mg/dL) 97.0 =+ 15.8 98.1 =+ 11.6 103.8 + 28.6 106.0 = 19.0
TG (mg/dL) 20.7 £+ 7.6 253 += 7.0 277 + 9.6 201 + 112
T-CHO (mg/dL) 593 + 159 65.9 =+ 152 68.8 =+ 12.6 64.8 + 103
BUN (mg/dL) 156 £+ 2.6 149 + 23 169 =+ 23 152 + 1.7
CRE (mg/dL) 040 =+ 0.03 0.37 =+ 0.03 0.39 + 0.05 039 =+ 0.04
Na (mEQ/L) 1393 + 12 1400 + 1.5 1398 + 1.9 139.4 £ 05
Cl (mEQ/L) 107.6 + 1.7 1074 =+ 1.8 1074 =+ 1.6 107.1 + 1.6
K (mEQ/L) 462 + 0.26 439 + 0.18 437 £+ 0.33 441 + 024
Ca (mg/dL) 10.03 + 024 10.01 + 0.22 10.14 £+ 0.32 10.14 + 0.37
1P (mg/dL) 559 =+ 0.69 569 £ 0.84 587 £ 0.32 597 + 0.39
AST (IU/L) 93.1 + 8.8 89.7 £ &7 102.4 £+ 323 120.4 £+ 379
ALT (IU/L) 221 + 49 273 £+ 9.5 321 £+ 159 37.1 + 19.5
ALP Iu/L) 1524 + 32.7 138.6 + 232 137.1 + 22.7 1457 + 522
v-GTP (IU/L) <3 <3 <3 <3

Values are means + SDs.

a,b:The numbers of effective animals were reduced to nine due to incidental lymphoma (a) or insufficient blood sampling (b).

c:The mean value was calculated by counting the value above detection limit as 3.0. The number of animals which showed the value below
detection limit was 9.
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Table S. Final body weight and organ weight data for SD rats treated with L-rhamnose monohydrate

for 13 weeks.

wuEs [l

L-rhamnose monohydrate

Dose 0% 0.8% 2% 5%
Males
No. of animals examined 10 9" 10 10
Body weight (2) 5422 + 50.6 541.2 + 40.1 538.0 + 43.5 535.1 + 46.0
Brain (2) 216 =+ 0.11 220 + 0.07 2.18 + 0.13 2.16 + 0.09
(g/100gBW) 040 =+ 0.04 041 =+ 0.03 041 =+ 0.03 041 =+ 0.03
Thymus (2) 0.33 =+ 0.10 031 + 0.04 0.28 =+ 0.05 0.27 + 0.08
(g/100gBW) 0.06 =+ 0.02 0.06 =+ 0.01 0.05 =+ 0.01 0.05 =+ 0.01
Heart ® 161 + 0.14 1.54 + 0.14 1.60 + 0.12 157 + 0.11
(g/100gBW) 030 =+ 0.02 0.28 + 0.02 030 =+ 0.03 030 =+ 0.03
Lungs (2) 1.47 <+ 0.11 1.59 =+ 0.32 1.47 + 0.12 1.52 + 0.14
(g/100gBW) 0.27 + 0.02 0.30 + 0.07 0.27 + 0.02 0.28 + 0.03
Spleen (2 075 + 0.11 0.77 + 0.09 0.76 + 0.06 071 + 0.09
(g/100gBW) 0.14 =+ 0.02 0.14 =+ 0.02 0.14 + 0.02 0.13 + 0.01
Liver (2 13.07 =+ 197 12.61 =+ 1.01 1246 =+ 141 1273 + 2.08
(g/100gBW) 240 + 0.18 233 + 0.08 231 + 0.11 237 £ 020
Adrenals (2 0.054 + 0.008 0.052 =+ 0.009 0.052 <+ 0.013 0.048 =+ 0.008
(mg/100gBW) 10,0 + 1.2 97 + 1.5 9.6 + 2.0 89 =+ 1.5
Kidneys (@ 324 + 035 328 + 025 331 + 018 324 £ 027
(2/100gBW) 0.60 + 0.05 0.61 + 0.05 0.62 + 0.04 0.61 + 0.03
Testes (2 3.44 + 0.16 3.51 + 030 337 + 024 325 + 0.19
(g/100gBW) 0.64 =+ 0.06 0.65 =+ 0.07 0.63 =+ 0.09 0.61 =+ 0.07
Pituitary (@ 0.015 + 0.001 0.015 + 0.002 0.014 + 0.001 0.014 + 0.001
(mg/100gBW) 269 + 025 275 + 046 262 + 023 2,66 + 0.21
Thyroid (2) 0.026 =+ 0.003 0.027 =+ 0.004 0.027 + 0.004 0.027 =+ 0.002
(mg/100gBW) 492 + 0.79 5.07 + 0.76 5.01 =+ 0.57 5.07 + 0.68
Salivary gland  (g) 090 =+ 0.07 094 =+ 0.12 092 + 0.08 086 =+ 0.07
(g/100gBW) 0.17 =+ 0.01 0.17 + 0.02 0.17 =+ 0.02 0.16 =+ 0.02
Seminal vesicle  (g) 1.93 + 0.21 1.89 + 0.33 1.84 + 0.26 1.90 + 0.28
(g/100gBW) 0.36 + 0.04 035 + 0.06 0.34 + 0.06 035 + 0.03
Prostate (2) 1.37 + 0.15 1.39 + 0.21 1.40 + 0.25 132 + 0.18
(g/100gBW) 0.25 + 0.02 0.26 + 0.04 0.26 + 0.03 0.25 + 0.03
Females
No. of animals examined 10 10 10 10
Body weight (2) 276.7 + 32.8 2754 + 342 269.6 + 254 2733 + 229
Brain (2 1.93 + 0.14 1.95 + 0.07 1.93 + 0.06 1.90 + 0.07
(g/100gBW) 0.70 + 0.08 0.71 + 0.07 0.72 =+ 0.07 0.70 + 0.06
Thymus (2) 026 =+ 0.05 0.28 + 0.04 0.26 + 0.07 0.28 + 0.06
(¢/100gBW) 0.09 + 0.02 0.10 + 0.02 0.10 = 0.02 0.10 + 0.02
Heart (2) 0.85 =+ 0.07 0.87 + 0.09 0.87 + 0.09 0.86 =+ 0.10
(g/100gBW) 031 =+ 0.02 0.32 + 0.03 032 + 0.02 032 =+ 0.03
Lungs (® 1.06 + 0.06 109 + 0.11 .08 + 0.09 1.06 + 0.08
(g/100gBW) 039 + 0.05 0.40 =+ 0.04 040 + 0.03 039 =+ 0.04
Spleen ® 047 + 0.06 051 + 0.09 045 = 0.02 049 + 0.07
(g/100gBW) 0.17 + 0.02 0.19 =+ 0.03 0.17 + 0.01 0.18 =+ 0.03
Liver (2) 630 + 0.75 6.15 = 0.69 6.24 + 0.71 6.51 + 0.72
(g/100gBW) 228 + 0.16 224 <+ 0.13 231 =+ 0.10 238 =+ 0.18
Adrenals (2 0.057 =+ 0.005 0.059 =+ 0.011 0.057 <+ 0.008 0.062 =+ 0.008
(mg/100gBW) 209 + 28 21.3 £+ 3.1 21.1 £ 3.1 23.0 + 3.6
Kidneys (2 .76+ 0.18 1.83 + 020 1.79 + 020 1.73 + 0.12
(g/100gBW) 0.64 =+ 0.06 0.67 =+ 0.06 0.67 =+ 0.06 0.64 =+ 0.05
Ovaries (2) 0.080 =+ 0.010 0.082 =+ 0.025 0.069 =+ 0.012 0.071 =+ 0.014
(mg/100gBW) 293 + 5.8 296 + 7.6 256 + 3.7 261 + 47
Pituitary (2 0.018 =+ 0.003 0.018 =+ 0.002 0.019 =+ 0.002 0.018 =+ 0.002
(mg/100gBW) 6.65 + 0.84 6.42 + 0.81 7.02 + 0.82 6.59 + 0.75
Thyroid [€3) 0.022 =+ 0.003 0.022 =+ 0.003 0.021 £ 0.005 0.020 =+ 0.003
(mg/100gBW) 7.92 + 0.80 791 £ 1.09 7.84 + 1.64 747 + 091
Salivary gland (2) 0.55 =+ 0.04 0.56 + 0.07 0.55 =+ 0.07 0.53 + 0.04
(g/100gBW) 0.20 + 0.02 0.20 + 0.02 0.20 + 0.02 0.20 + 0.02

Values are means + SDs.

Pituitary, Thyroid,Salivary gland,Seminal vesicle,Prostate : to mesure organ weight after formalin fixed.

a:The numbers of effective animals was reduced to nine due to incidental lymphoma.
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Table 6. Histopathological findings for SD rats treated with L-rhamnose monohydrate for 13 weeks.

Male Female
L-Rhamnose (%) 0 0.8 2 5 0 5
No. of animals examined 10 - - 10 10 10
Organs Findings
Liver Metastasis, lymphoma P - 1(1) N - - -
Spleen Metastasis, lymphoma P - 1(1) N - - -
Pancreas Metastasis, lymphoma, lymph node P - 1(1) N - - -
Atrophy, acinar cell + - - (1) N - 1 -
Lung Metastasis, lymphoma P - 1(1) N - - -
Aggregation, macrophage, alveoli + 3 -(1) N - 2 -
Submaxillary gland Hemorrhage +H - 1(1) N - - -
Sublingual gland Hemorrhage - - 1(1) N - - -
Kidney Hydronephrosis P - N 1(1) - - -
Basophilia, tubule + 2 N -(D) 3 - -
Cyst P - N -() - - 1
Small intestin Diverticulum P - 1(D N - - -
Mammary gland Adenocarcinoma, mammary gland P - N N - 1 -
Prostate Infiltrate, inflammatory cell, lymphocytic + 1 N N 2 N N
Pituitary Aberrant craniopharyngeal structures + - N N - - 1
Thyroid Ultimobranchial cyst P 2 N N 1 4 3
Ectopic tissue, thymus P N N 1 - -
Eye Atrophy, retina, focal, bilateral + - N N 1 1 4
+ - N N - 1

-: No abnormalities detected, +: Minimal, +: Mild, ++: Moderate, +++: Marked, ++++: Severe, P: Present, N: Not examined
Numbers in parenthesis are for animals examined.
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Fig. 1. Body weight curves for male and female SD rats treated with L-rhamnose monohydrate for 13

weeks.
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