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Subacute Toxicity Study of Poly(sodium
acrylic acid-acrylic acid) in Rats

Kyung-Won Seo, Ki-Sook Park, Beom-Seok Han,
Dong Deuk Jang, Chang-Ok Kim and Hyo Jung Kim*
National Institute of Safety Research,

5 Nokbun-Dong, Eunpyung-Ku, Seoul, 122-020, Korea

ABSTRACT — The objective of this investigation was to characterize the subacute toxic potency
of orally administered poly(sodium acrylic acid-acrylic acid), super absorbent polymer. Four groups
of rats were maintained on diets containing 0, 1.25, 2.5 or 5% of poly(sodium acrylic acid-acrylic
acid). The mean dosages of poly(sodium acrylic acid-acrylic acid) were estimated to be 1025
mg/kg/day, 2009 mg/kg/day and 4728 mg/kg/day in the male groups. The estimated average dosages
of poly(sodium acrylic acid-acrylic acid) in the female groups were 1011 mg/kg/day, 2088 mg
/kg/day and 4576 mg/kg/day, respectively. Few test compound-related toxic effects were observed
in body weight gain, clinical signs, hematological parameters and serum biochemical values. Urinaly-
ses, gross necropsy and histopathology revealed no evidence of specific toxicity. Food and water
consumption tended to increase in the animals fed the diet of 2.5% and S%. Our data indicate
that no-observed effectlevel of poly(sodium acrylic acid-acrylic acid) was estimated to be 1.25%

in the diet (mean dosage: 1025 mg/kg/day in male rats, 1011 mg/kg/day in female rats).
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Table 1. Survival/adjusted survival in rats given diets with poly(sodium acrylic acid-acrylic acid) for 30 days**

Dose start 7 14 21 28 30 end
(% in diets) (days)

Male 0 10/10 10/10 10/10 10/10 10/10 10/10 TS¢
1.25 10/10 10/10 10/10 10/10 10/10 10/10 TS

25 10/10 10/10 10/10 10/10 10/10 10/10 TS

5 10/10 10/10 10/10 10/10 10/10 10/10 TS

Female 0 10/10 10/10 10/10 10/10 10/10 10/10 TS
1.25 10/10 10/10 10/10 10/10 10/10 10/10 TS

25 10/10 10/10 10/10 10/10 10/10 10/10 TS

5 10/10 10/10 10/10 10/10 10/10 10/10 TS

2Rats were maintained on diets containing various concentrations of poly(sodium acrylic acid-acrylic acid)
for 30 days.

PValues, are expressed as survival number/total number of rats.

°TS: terminal sacrifice
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Table 2. Clinical signs in male and female rats given diets with pely(sodium acrylic acid-acrylic acid) for 30

days*®
Dose Clinical signs 1 2 3 4 5 7 10 14 17 21 24 28
(% in diets) (days)
Male 0 NADs¢ 10 10 10 9 10 10 10 10 10 10 10 10
soft stool 1
1.25 NAD 10 10 10 10 10 10 10 10 10 10 10 10
25 NAD 10 10 10 9 10 9 10 10 10 10 10 10
soft stool 1 1
5 NAD 10 10 10 9 10 10 10 10 10 9 10 10
soft stool 1 1
Female 0 NAD¢ 10 10 10 10 10 10 10 10 10 10 10 10
1.25 NAD 10 10 10 10 10 10 10 10 10 10 10 10
25 NAD 10 10 10 10 10 10 110 10 10 10 10 110
5 NAD 10 10 10 10 10 10 10 10 10 10 10 10

"Rats were maintained on diets containing various concentrations of poly(sodium acrylic acid-acrylic acid)
for 30 days.

®Values are expressed as animal numbers.

*NAD: no abnormalities detected
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Fig. 1. Body weight gain in male (upper panel) and
female (bottom panel) rats treated with poly
(sodium acrylic acid-acrylic acid). Rats were
maintained on diets containing various concen-
trations of poly(sodium acrylic acid-acrylic
acid) for 30 days. Symbols represent means
+ SD of 10 rats.
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Fig. 2. Food consumption in male (upper panel) and
female (bottom panel) rats treated with poly
(sodium acrylic acid-acrylic acid). Rats were
maintained on diets containing various concen-
trations of poly(sodium acrylic acid-acrylic
acid) for 30 days. Symbols represent means
+ SD of 10 rats. An asterisk indicates a signifi-
cant difference from the control group at p
<0.05.
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DAILY WATER CONSUMPTION (ml)

DAYS

Fig. 3. Water consumption in male (upper panel) and
female (bottom panel) rats treated with poly
(sodium acrylic acid-acrylic acid). Rats were
maintained on diets containing various concen-
trations of poly(sodium acrylic acid-acrylic
acid) for 30 days. Symbols represent means
+ SD of 10 rats. An asterisk indicates a signifi-
cant difference from the coontrol group at p
<0.08.
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Table 3. Levels of blood chemistry in rats given diets with poly(sodium acrylic acid-acrylic acid) for 30 days*®

Male

(units) 0 1.25 25 5
Dose (% in diets)

WBC (10°/mm’?) 12.50+ 6.26 15.36+ 3.39 1344+ 2.89 11.83+3.21
RBC (10%/mm?) 7.88+0.33 7.76+ 0.38 797+ 0.17 7.93+0.30
HGB (g/d)) 15.26% 0.63 15.31+ 0.52 15.50+ 0.48 1529+ 0.55
PCV (%) 4631+ 2.07 4596+ 2.25 4571+ 1.34 45,671 1.65
MCV (D 58.78+ 1.13 59.29+ 1.97 57.371 0.82 57.63% 1.86
MCH (pg) 19.37+0.38 19.78+ 0.55 19.46+ 0.39 19.29+ 048
MCHC (g/d}) 3297+ 0.69 3340+ 0.72 33.91+ 0.29* 3347+ 0.38
Lymphocyte (10°/mm?) 10.69+ 5.56 12.97+ 3.08 11.46% 2.50 10.09% 2.86
Neutrophil (10%/mm?®) 1.14+ 048 1.58%+ 0.57 1.17+0.42 112+ 0.26
Monocyte (10°/mm?) 027+ 0.13 0.31£0.13 0.22+ 007 0.28+0.12
Eosinophill (10*/mm?®) 0.08+0.06 0.10+ 0.04 0.111£0.04 0.10+ 0.04
Basophil (10°%/mm?) 0.06% 0.05 0.07+ 0.02 0.06+ 0.02 0.05+ 0.03
Female
(units) 0 125 2.5 5

Dose (% in diets)

WBC (10*/mm® 10.20+ 2.83 11.77+ 3.96 946+ 3.22 10.04+ 3.73
RBC (10°/mm®) 7.40% 0.44 7.52+% 036 7.42% 049 7.94+ 0.40*
HGB (g/dl) 14.43% 0.56 14.35+ 0.83 14.38+ 0.89 1527+ 0.48*
PCV (%) 4234+ 1.82 42.75% 2.88 42.73+3.16 45.04% 2.07
MCV (f) 5733+ 235 56.831 2.14 57.62% 1.85 56.72+ 1.98
MCH (pg 19.57+ 0.72 19.26% 0.66 19.39+ 0.38 19.27+ 0.58
MCHC (g/d)) 34.14% 0.66 33.86% 0.53 33.68+0.88 33.9710.70
Lymphocyte (10°/mm’) 8.72+ 231 10.09% 3.51 8.27+298 8.89+ 3.53
Neutrophil (10%/mm®) 0.90+ 045 1.04+ 049 0.74% 0.26 0.63+0.21
Monocyte (10°/mm®) 0.20+ 0.11 0.21+£0.08 0.14%0.08 0.19+ 0.09
Eosinophill (10°/mm®) 0.12+0.08 0.11+0.08 0.09+ 0.05 0.06+ 0.03
Basophil (10%/mm®) 0.04+ 0.01 0.06+0.03 0.04+0.01 0.05% 0.02

2Rats were maintained on diets containing various concentrations of poly(sodium acrylic acid-acrylic acid) for
30 days.

®Values (unit: gm/day) represent meanst S.D. for ten rats.

* Significantly different from the control at p<0.05
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Table 4. Levels of serum biochemical indices in rats givéen diets with poly(sodium acrylic acid-acrylic acid) for

30 days*®
Male Female
(units) 0 1.25 25 5 0 1.25 25 5
Dose (% in diets)
ALB (g/d) 34+0.2 34+02 36+02* 36+0.1* 39+04 38*04 38+03 41+02
ALT (U/L) 35+t 12 37t 7 32+ 11 36+ 11 27+ 8 27+ 10 29+ 12 28+ 8
AST (U/L) 139+ 20 161+ 49 134+ 24 13726 115+23 119+29 113+34 105+23
BUN (mg/d/) 16+ 22 19+ 2.1* 17+£19 18+ 2.1 19+ 13 23+20* 21%35 20+ 3.0
CHOL (mg/d)) 79+ 10 96+ 184* 85+ 139 78+145 941153 86+109 86+153 98+124
GLU. (mg/dl) 114+ 24  131+36 132+ 20 14+ 23* 149+27 159+37 191+78 166% 69
T.BILL (mg/d) 0.5+007 04%013 04+0.12 03+01 04+031 03+008 03+0.09 03+0.07
T.PROT. (g/d) 6.0+04 6.1t05 64+03* 63t02 66+05 65+05 65+05 7.1+03
TRIG. (mg/dD) 85+ 25 69+ 30 61+ 22 60+ 24 63+ 27 44+ 12 53+ 21 84+ 41
ALP (U/L) 185+ 58 220+ 50 200+ 42 197+38 115t26 119+16 115+41 117+ 34
CREAT. (mg/d) 08+0.09 08+004 08+004 08+0.08 09*+005 08%£0.08 0.8+0.05 0.9%0.07
Na (mmol/) 151+ 5 145+ 3* 145+ 4 146+ 3 142+ 3 146+ 1* 145+ 3* 145+ 3
K (mmol/) 58+ 1.0 55+0.75 52+05 53+04 45+06 56+11 52+17 5111

“Rats were maintained on diets containing various concentrations of poly(sodium acrylic acid-acrylic acid)

for 30 days.

bValues (unit: gm/day) represent means* S.D. for ten rats.

* Significantly different from the control at p<0.05
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Table 5. Urinalysis in rats given diets with poly(sodium acrylic acid-acrylic acid) for 30 days*

Female

Male

Dose (% in diets)

25

1.25

2.5
10

1.25

10 10 10

10

No. of Animals

1) Specific

Gravity

10

10

10

2) pH

3) Protein

10 10

10

10

4) Glucose

10 10

10

5) Ketone

10

6) Bilirubin

10

10

7) Occult

Blood
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Male Female
Dose (% in diets)
0 1.25 25 5 0 1.25 25 5
No. of Animals 9 9 10 10 10 10 10 9
8) Nitrite 0 7 7 9 10 8 7 7
1 2 2 1 1 0 2 3 2
9) Urobili- 0 0 1 0 0 0 0 0 0
nongen 1 9 8 10 9 10 10 10 9
2 0 0 0 1 0 0 0 1
3 0 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0 0
1) 0:<1. 2) 0: 50 6: 80 3 0: — 4) 0: — 5 0: —
1: 1.010 1: 55 7. 85 1. +/— 1: 0.1 g/d! 1. +/~—
2: 1015 2: 60 8: 90 20 + 2: 0.25 g/dl 2: +
3: 1.020 3: 65 8: 90 3: 30 mg/d! 3: 05 g/d/ 3 ++
4: 1.025 4. 70 4: 100 mg/d! 4: 1030 g/d 4: +++
5:>1.030 5: 75 5: >300 mg/d!
6) 0: — 7 0. — 8) 0: — 9) 0: 0.1 EUsd!
1. + 1. +/— 1. + 1. 1.0 EU/d!
2: ++ 2: + 2: 2.0 EUsdl
3 +++ 3 ++ 3: 40 EU/d!
4: +++ 4:>80 EU/d/

aRats were maintained on diets containing various concentrations of poly(sodium acrylic acid-acrylic acid)

for 30 days.
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Subacute Toxicity Study of Polyfsodium acrylic acid-acrylic acid) in Rats
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Table 8. Incidence of histopathologic findings in rats given diets with poly(sodium acrylic acid-acrylic acid)

for 30 days*

Male Female

Dose (% in diets) 0 5 0 5
No. of animals 10 10 10 10
Adrenal Gl 0 0 0 0
Kidney

Calcification 1(10) 1(10) 9(90) 9(90)

Inflammation 1(10) 1(10) 0 2(20)
Brain 0 0 0 0
Spleen 0 0 0 0
Heart 0 0 0 0
Thyroid Gl

Lymphocytic thyroidits .

1(10) 0 0 1(10)

Liver

Inflammation 2(20) 5(50) 3(30) 2(20)
Lung

Hemorrhage 1(10) 0 1(10) 0
Testis (Ovary)

Cyst 0 0 2(20) 0

2Rats were maintained on diets containing various concenteration of poly(sodium acrylic acid-acrylic acid)

for 30 days.
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