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A 13-Week Subchronic Toxicity Study of D-xylose in F344 Rats

Takayoshi Imazawa®, Akiyoshi Nishikawa, Fumio Furukawa, Takako Ikeda, Hideaki Nakamura,
Makoto Miyauchi and Masao Hirose

A 13-week subchronic toxicity study of D-xylose was performed in male and female F344 rats at dose
levels of 0 %, 0.2 %, 0.6 %, 1.7 %, and 5 % D-xylose in the CRF-1 powder diet to determine the maximum
tolerable dose (MTD) for subsequent investigation of carcinogenicity. Rats were randomly allocated to 5
groups each consisting of 10 males and 10 females. Rats were randomly allocated to 5 groups each
consisting of 10 males and 10 females. No treated groups showed changes in body weight gain or food
intake, and all animals survived until the end of the experiment. Hematological examination revealed
significant increases in RBC, Hb, and Ht in the male groups treated with 0.6 % and 5 % concentrations,
whereas these values decreased significantly in all of the female groups treated with D-xylose. However, no
clear dose-response effect was observed in the hematological data in either males or females given D-
xylose. Serum biochemistry studies revealed decreases in AsT in the 0.2 % and 5 % D-xylose group male
and 0.2 %, 1.7 %, and 5 % group female, compared to the control value. However, the changes were not
considered specific because of the lack of any clear dose-response effect. In addition, no histopathological
changes indicating obvious toxicity of D-xylose were observed in the livers of either sex treated with D-
xylose. Based on these data, the MTD of D-xylose in F344 rats of both sexes is judged to be 5 % or more
in the diet.
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Fig.1. Growth curves of F344 rats treated with D-xylose for 13
weeks

Table 1. Food consumption and intake of D-xylose

Food consumption Daily intake (g/rat) Total intake (g/rat)
(g/rat/day)

Group Malc Fcmale Male Female Male Female
0% 14.0 9.3 - - - -
02% 143 93 0.03 0.02 2.6 1.6
0.6 % 144 9.3 0.09 0.06 78 5.1
1.7% 144 9.4 0.25 0.16 223 14.5
5% 14.9 94 0.75 0.47 679 429
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Table 2. Hematological and serum biochemical data of F344
male rats treated with D-xylose for 13 weeks

Dose level 0% 02% 0.6 % 1.7% 5%

WBC(x10Ypl)  41+4Y 4245 4245 245 434
RBC(x10%ul)  843+20 872431  898£34%* 87344l 89415+

Hb (g/d1) 141103 144104 14.810.5** 145106 14810.3%*
Ht (%) 40911 421%15 43211.4%* 425120 43.1+0.7**
MCV (1) 486104 483%03 482104 487104 482104
MCH (pg) 16.7+02 165102 165%02 166102 16.510.1
MCHC (g/dl) 344104 342403 3421404 341104 343104
PLT (x10% 1) 768126 7721433 787+38 782148 79431
TP (g/d) 6.210.1 62102 6.210.1 6.210.1 6.210.1
AIG 24101  25+02 26+01 26402 26101
-ALB (g/d1) 44101  45+00 45101 45401 45%01
T. Bil (mg/dl) 0.1t£0 0.1+0 0.1:£0 0.1£0 0.1+0
T. Cho (mg/dl) 7010 65+3* 69%3 6614 64k 5%
BUN (mg/dl) 18.1£1.0 180+18 180+1.1 185+14 186%1.0
CRN (mg/dl) 03+01 0310 0.3%0 0310 0310
Ca (mg/dl) 10.1£02  104£0.3% 102402 10.3£02 §0.3+03
P (mg/dl} 57104 6.1104 6.21+04 6.4102* 65102+
Na (mEQ/) 145+1 145+1 1441 144 +1 14541
CI(mEQ/) 10412 10612 105+1 1051 1061

K (mEQ/) 44+02 43103  45+01 45102 43402
AsT dun 7516 65+ 5* 7948 7148 61110%+
AT (UM 464 503 5116 5012+ 43+S
ALP (1UN)) 350t16 360124 349%25 363130 350+23

y -GTP (1UN) <2 <2 <2 <2 <2

). Mean + $.D.

* *+: Significantly different from the control group at p<0.05, p<0.01, respectively.
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Table 3. Hematological and serum biochemical data of F344
female rats treated with D-xylose for 13 weeks

Dose level 0% 02% 0.6 % 1.7% 5%
WBC (x102/ e 1) 3516 3345 3344 3648 3816
RBC (xlO“/p )] 869+33 8241324+ 803+42%+ 8101 18*+ 827122+
Hb (g/dl) 154£0.5  14710.6* 14.5108%* 14.540.3%* 14.8+0.4*
Ht (%) 440+1.7 420114* 413122 41.310.8%* 42.1+1.1*
MCV () 50.7£03 51.0£0.5 515102 510103 509103
MCH (pg) 178+£02 179402 18.0+02 17.8+0.1 179102
MCHC (g/d1) 3501£03 351%05 35.1:%05 350t03 352104
PLT (x10% p 1) 8091+4.5 784+43 782%75 764+37 78.0+40
TP (g/dl) 63102 62101 6.1%02 6.0%0.0* 6.010*
AG 30102 30402 30402 31103 31102
ALB (g/dl) 47101 46101 46101  45+0.1%% 45101+
T. Bil (mg/d1) 0.1£0 010 0.1+0 0.1+0 0.1+0
T. Cho (mg/dl) 8347 86+5 8416 8347 80+4
BUN (mg/dl) 178135 19.0£19 188+30 17.5+22 179420
CRN (mg/d!) 0340 030 0340 0310 0310
Ca (mg/dl) 10.2+0.3 10.2t0.1 10.0+0.3 9.8+0.2* 10.0%0.1
P (mg/dh) 60+0.7 56+02 59+04 59104 56105
Na (mEQA) 1462 145+1 1461 14441 14411 -
Cl(mEQN) 107+2 107%1 107+2 1061 1061
K (mEQN) 40105 40%02 44102% 42401 42+02
AsT (1U/M) 755 66:£4% 7414 703+ 6214
AIT (UM 4115 40%3 4013 3945 38+5
ALP (1U/) 288+28 282%17 27827 258+21% 267413
y -GTP (UN) <2 <2 <2 <2 <2
), Mean + S.D.

*,**: Significantly different from the control group at p<0.05, p<0.01, respectively.

Table 4. Final body and relative organ weight of F344 male
and female rats treated with D-xylose for 13 weeks

Dose level 0% 0.2% 0.6 % 1.7 % 5%
[Male]

Body Weight 3123+ 103" 3156537 3066164 30981104 30281129
Brain ®© 0.62+001 0591010 0.62£0001 0621002 0.62+0.03
Lung (R) 0224000 0204002 0201001 020+0.02 021+003
Lung (L) 0124000 0.11£001  0.11+£000 011£001 0.11£0.01
Heart 0294002 0321006 029+0.03 028+002 029003
Spleen 0214001  0214£001 02130001 020£001 0.2110.01
Liver 2374002  2.354£009 2381002 2.50+0.15 25210.03%*
Adrenal (R)  0.005+0.001 0.005+0 0.005+0 0.005£0  0.005%0
Adrenal (L) 0.005£0.003 0.005+0.001 0.007+0.002 0.006£0  0.003£0.002
Kidney (R)  030+002 029+0.01 0301002 0301002 0301003
Kidney (L)  030£002 0.29+0.01 0.30+0.01 030001 0312002
Testis (R) 04810004 0471005 0.4910.01 0.471£0.01 0.5310.04**
Testis (L) 0.513:0.04 0.49+0.03 0.50+0.02 0472004 0521£0.05*
{Female]

Body Weight 167.5+9.7 1652125 161.7+£1.34 167.3+13.9 162.3+24
Brain ® 1072004 1012017 1112002  1.06£009 1.09+004
Lung (R) 0264001 026+000 0271001 026+002 026%0.00
Lung (L) 0.14£0.00  0.14£001 014200t 0.15£001 0.15%00!
Heart 031£001 0301001 032+000 032£003 0361002
Spleen 023+002 028+005 0.23+001 024£001 023£0.02
Liver 2134019 227+005* 2191004 2204006 220%+0.3
Adrenal R)  ¢.011+0.001 0.010£0.002 0.012+0 001240  0.0141£0.004
Adrenal (L) 0.01240.002 0.012£0 0.013+0 0.0124£0 001410
Kidney (R)  031£0.00 0324001 033:£0.02%* 031£0.00 0.3210.03*
Kidney (L)  0.32£002 03210**  0.341001** 0321002 0.3610.02**

) Mean | S.D.

* *+: Significantly different friom the control group at p<0.0S, p<0.01, respectively.
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