000000 Ann. Rep. Tokyo Metr. Res. Lab. P.H., 51, 311-316, 2000

O00000RrR440000000000D00

O000000o"00000ooo®oo00ooooo’0ooooooo®o
0000000 000000o00®000000O0O0®000Dooooo®o
oooOoooo"oooooooo®

Long Term Toxicity Studies of Lac Color in F344 Rats

YOSHIMITSU SAKAMOTO®, YUKIE TADA®, KUNIAKI TAYAMA®, AKEMICHI NAGASAWA®,
NOBUTAKA FUKUMORI", NORIO YANO", KATSUHIRO YUZAWA", HIROSHI TAKAHASHI",
TORAOQO IKEDA" and NAOTO AOKI"

Groups of F344 rats, each consisted of 20 males and 20 females, were fed a pelleted diet containing lac
color at concentrations of 0 (control), 0.313, 1.25, 5.0% for 78 weeks. An increase in the absolute and relative
organ weight of parotid gland, a major salivary gland, was observed in both sexes of the 5.0% group. In the
female 5.0% group, absolute and relative weight of the submaxillary gland was also increased. Dose-related
histological changes were observed in the parotid gland and kidney. Histological examination of the parotid
gland revealed diffuse hypertrophy of acinar cells. These changes were observed in both males and females
of the groups given doses of 1.25% or more. Although mineralization at the cortico-medullary junction in
kidney is a spontaneous lesion, increased incidence and enhancement of this lesion by lac color administration
were observed. Incidence and severity of this lesion in females were higher than those in males. There

were no dose-related changes in clinical signs, mortality, body weights, and food and water consumption in

either male or female rats. Except for the salivary glands, changes indicating obvious toxicity of lac color

were not observed in organ weights, hematological and serum biochemical examination.

Keywords 0 0 000 lac color, D0 00O food additive, F344 00 0O F344 rats, 78 D000 0O O 780 week

feed study
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Table 1. Survival, Body Weight, Food Consumption, Intake of Lac Color and Water Consumption

Lac color intake

Body weight (g) Food Water
Consumption Daily Total consumption
Dose Survival”  Initial Final (g/rat/day) (mg/kgBW/day)  (g/kgBW/78wks) (g/rat/day)
Male
0% 20/20 111+ 4 374+ 26 13.4+ 0.8 0 0 15.9+ 1.1
0.313% 17/20 111+ 4 377+ 33 134+ 0.9 136.0 74.3 16.4+ 0.8
1.25% 20/20 110 4 377+ 35 13.7£ 0.8 562.1 306.9 16.6+ 1.1
5.0% 19/20 111+ 5 386+ 19 14.4+ 0.8 2,265.4 1,236.9 17.2+ 0.9
Female
0% 15/16 88+ 4 224+ 22 9.4+ 1.0 0 0 13.2+ 0.7
0.313% 18/19 87+ 5 209+ 20 9.2+ 0.7 168.5 92.0 12.5+ 0.5
1.25% 18/19 88+ 5 212+ 14 9.5+ 0.8 690.4 377.0 13.6+ 0.8
5.0% 19/20 87+ 4 214+ 17 10.3+ 1.1 2,818.1 1,538.7 13.3+ 0.7

a) initial number/number at autopsy

Values are mean+ SD except for those of Lac color intake.
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Table O O Serum Biochemical Examination

Dose”
0% (Control) 0.313% 1.25% 5.0%

Male 207 17 20 19
ALP 10/1 486+ 89° 507+ 115Y 474+ 109 502+ 101
ALT 10/1 119+ 25 124+ 28 98+ 19 121+ 53
AMY 10/1 1,427+ 151 1,397+ 313 1,385+ 156 1,498+ 146
AST 10/1 165+ 38 162+ 47 133+ 32 162+ 89
ALB g/dl 2.5+ 0.1 2.5+ 0.2 2.5+ 0.1 2.5+ 0.1
CRE mg/dl 0.49+ 0.03 0.49+ 0.04 0.48+ 0.04 0.49+ 0.03
CHO mg/dl 156+ 16 170+ 61 145+ 26 149+ 19
TP g/dl 6.4+ 0.2 6.3+ 0.5 6.2+ 0.2* 6.2+ 0.2*
UN mg/dl 18.7+ 1.2 18.0+ 1.3 18.4+ 1.6 17.1+ 1.5*
Na mg/dl 140+ 2 140+ 3 140+ 1 140+ 2

K mEq/1 501+ 0.2 4.97+ 0.5 4.94+ 0.26 4.84+ 0.17
Female 15 18 18 19
ALP 10/1 288+ 33 261+ 27* 263+ 56* 278+ 38
ALT 10/1 70+ 18 84+ 51 86+ 21 91+ 23*
AMY 10/1 1,230+ 131 1,140+ 167 1,225+ 120 1,567+ 380*
AST 10/1 113+ 33 120+ 28 140+ 34 156+ 43*
ALB g/dl 2.8+ 0.1 2.8+ 0.2 2.8+ 0.2 2.8+ 0.2
CRE mg/dl 0.46x 0.03 0.48+ 0.06 0.45+ 0.04 0.45+ 0.05
CHO mg/dl 141+ 14 161+ 87 142+ 24 144+ 17
TP g/dl 6.4+ 0.1 6.4+ 0.4 6.5+ 0.2 6.4+ 0.3
UN mg/dl 20.9+ 1.8 19.2+ 1.2* 194+ 1.1 19.0+£ 2.9
Na mg/dl 139+ 2 139+ 1 140+ 1 140+ 1

K mEq/] 4.55+ 0.21 4.64+ 0.63 4.42+ 0.27 4.51+ 0.22

Abbreviation : ALP=alkaline phosphatase, ALT=alanine aminotransferase, AMY=amylase, AST=aspartate aminotransferase,
ALB=albumin, T-BIL=total bilirubin, T-CHO=total cholesterol, CRE=creatinine, TG=triglyceride, TP=total protein, UA=uric

acid, UN=urea nitrogen, CA=calcium, NA=sodium, K=potassium

a) Concentration of Lac color in the diets. b) Number of rats examined. c¢) Mean+ SD. d)n=16. e)n=17.

O Significantly different from control group (p<0.05).
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Tabled O Organ Weights

Organs Dose”
0% (Control) 0.313% 1.25% 5.0%
Male 20" 17 20 19
Brain (mg) 2,142+ 75" 2,134+ 57 2,125+ 52 2,125+ 62
(575+ 36)" (570+ 52) (568% 52) (551% 22)
Liver (g) 1141+ 1.16 11.91+ 1.46 10.91+ 1.2 11.52+ 0.82
(3.05+ 0.19) 3.2+ 0.4) 2.9+ 0.2) (2.98+ 0.18)
R-Kidney (mg) 1,029+ 630 1,074+ 82 1,038+ 102 1,068+ 70
@276 7) (287+ 38) 276+ 18) 276+ 14)
Spleen (mg) 767+ 96 972+ 529 788+ 157 831+ 205
(205+ 19) (256+ 144) (209+ 36) (216 57)
R-Testis (mg) 1,552+ 259 1,504+ 330 1,479+ 312 1,660+ 458
417+ 73) (399+ 81) (394+ 83) (429+ 111)
Prostate (mg) 264+ 53 252+ 60 242+ 54 242+ 52
(70.8+ 13.8) (67.0+ 14.8) (64.3¢ 12.8) (62.8+ 13.0)
R-Adrenal (mg) 21.1+ 3.5 19.0+ 2.5 21.9+ 10.1 19.7+ 2.5
(5.6+ 0.9) 5.1+ 1.1) (5.8+ 2.5) (5.1+ 0.8)
R-Parotid (mg) 208+ 44 183+ 42 219+ 44 531+ 128*
(55.3+ 12.1) (48.5+ 12.9) (59.5+ 10.5) (137.5+ 32.0)*
R-Submaxilary (mg) 245+ 15 250+ 14 258+ 24 269+ 15*
(65.4+ 5.9) (65.5+ 4.8) (70.5+ 6.8) (70.0+ 4.7)
R-Sublingual (mg) 35.9+ 3.5 36.3+ 5.2 38.2+ 5.7 38.7+ 3.7
9.6+ 1.3) (9.5+ 1.3) (10.3+ 0.9) (10.1% 0.9)
Female 15" 17 18 19
Brain (mg) 1,909+ 64 1930+ 49 1,947+ 52 1,920+ 37
(859+ 73) (929+ 80)* (921% 54) (904+ 60)
Liver (g) 6.51% 0.70 6.06+ 0.44 6.00+ 0.54 6.17+ 0.49
(2.91+ 0.17) (2.91% 0.15) (2.83+ 0.18) (2.89+ 0.20)
R-Kidney (mg) 683+ 44 670+ 41 686+ 37 719+ 50
307+ 22) (322+ 28) (324+ 18) (339+ 36)*
Spleen (mg) 461+ 89 444+ 52 506+ 284 420+ 51
(205+ 30) (212+ 20) (240+ 137) (198+ 28)
Uterus (mg) 984+ 261 1,069+ 316 1,096+ 265 1,064+ 189
(448+ 142) (514+ 147) (520+ 130) (504+ 109)
R-Ovary (mg) 32.2+ 4.2 28.9+ 4.7 29.3+ 3.6 28.8+ 4.2
(14.5+ 1.9) (13.8+ 2.0) (13.8+ 1.2) (13.6+ 2.6)
R-Adrenl (mg) 235+ 2.1 23.3+ 2.9 22.9+ 4.6 24.2+ 2.0
(10.6x 1.0) (11.2+ 1.3) (10.8+ 2.3) (114+ 1.7)
R-Parotid (mg) 120+ 38 138+ 30 150+ 23 470+ 96*
(53.7+ 17.2) (66.3+ 14.9) (71.6+ 11.3) (221.8% 44.1)*
R-Submaxilary (mg) 173+ 14 177+ 7 183+ 11 188+ 12*
(77.0+ 4.0) (84.9+ 7.7 (87.1% 6.2 (89.2+ 5.3)
R-Sublingual (mg) 28.6+ 3.6 29.1+ 2.8 29.6+ 2.9 29.2+ 3.8
(12.7+ 1.2) (14.0+ 1.3) (14.1% 1.4) (13.8+ 1.6)

a) Concentration of Lac color in the diets. b) Number of rats examined.
c) Absolute weight (mean+ SD). c) Relative weight (mg or g/100g body weight, mean+ SD).
* Significantly different from control group (p<0.05).
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Tabled O Number of Nuclei of Acinar Cells per 10’y m’ in Parotid Gland of Rats

Dose
Sex 0% (Control) 0.313% 1.25% 5.0%
Male 107 31.3+ 3.2" 30.9+ 34 23.9+ 3.6* 114+ 1.9*
Female 10 35.3+ 4.0 35.9+ 3.0 24.6+ 4.6* 12.9+ 2.6*

a) No. of rats examined. b) Values are mean+ SD.

One slide per rat was used to count No. of nuclei/100x 100p O of acinar cells, and for each slide, 5 areas were

counted. Values, thus, represent means for 10 rats in each group.

O : Sgnificantly different from O% (control) group (p<0.05)
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TableO Olncidence and Severity of Mineralization in Cortico-
Medullary Junction in Kidney of Male and Female
rats

Dose

Sex 0% (Control) 0.313%  1.25% 5.0%

Male 20" 17 20 19
oY 19 15 13 3
+ 1 1 6 2
O 0 1 5
o0 0 0 0 0

Female 15 18 18 19
O 0 0 0 0
+ 11 11 7 0
O 4 7 9 3
o0 0 0 2 14
ooo 0 0 0 2

a) Number of rats examined.
b) Severity O O O no changes, + ; very slight
O, slight, 0 O : moderate, 0 O O ; marked

F400ODoooOooooOooDODoO0oOooOooooooo
0000°0000000000000780000000
gooooobbbbbboooooooooooooo
gooo0o00o0obobbo0o0o0oboboooobooooo
dooooooboooooooooooooooooo
gooooobbobobboooooooooooooon
gooooobbbbbboooooooooooooo
O0Do0DoUooooooo7uu0oooooood
00ooooos0%oooooooooooooon
goooo
0oooooooooo 0.31301.2505.0%0000
0780 0000000000000 0DoOoOoDOoOooOog
doooooboooboooooooooooooooo
gooooobbobobboooooooooooooo
gooobooboooboobboooooboon
ooooo0o0o0ob0bb0o0ooboboooobooooo
000D0D0000DoO0 ooo78000000000
goooooooboboobooooooooad.
goooo
goobo0o0oooooboobboobbooobboo
490 255-2660 1998
0 O Iwata, H., Hirouch, Y., Inoue, H. and Enomoto, M
Exp. Anim. 35, 299-305, 1986
oooo0o00o0obobboo0ooDbobooobobooooo
00000003335 FischerdOOOdOOd, 1990
000o0Doooooooooooooonoolol, 198380
gooooobboboooo
O0DOoU0DOo0U0DOooDooooOoooOooooalen
00 00O 144-1450 1993
gooooobbbobboooooooooooooo
00104 -106, Fischer 00 000 0O O O 1990
O O Buchner, A and Sreebny, L. M. . Oral Surg., 340
209-222, 1972
00O Haseman, j.k., Hailey, J.R. and Morris, R.W. .
Toxicologic Pathology, 260 428-441, 1998



