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ABSTRACT

Synthetic detergents and surfactants are in widespread usage as household and
industrial detergents.

Potential human toxic hazard arises following percutaneous absorption or oral
ingestion of solution residues from kitchen and feeding utensils, fruits, and vegetables
and contaminated water supplies.

A toxicological investigations was performed with the synthetic detergents and
surfactants [linear alkyl benzene sulfonate (LAS), a@-olefin sulfonate (AOS), sodium
lauryl sulfonate (SLS), sodium lauryl ester sulfonate (SLES)].

In acute toxicity, agents were administered subcutaneously into ICR mice.

In acute study, after lowering of spontaneous motility, respiratory failure, death
appeared, vomitting was often associated with salivation and or retching.

No sex difference was observed in LDs; of mice. In subacute toxicity, agents were
administered orally into SD rats.

Body weight increase was suppressed and there was no adverse effect on food and
water consumption.

The weight of organs were not changed by agents as compared with control group.

No specific change was observed in biochemical and hematologicalor data.
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Table 1. Experimental schedule for subacute toxicity of surfactants in rats.

Route . Dosage 1 Dosage 11
Groups Administered Sex No. of Animal (mg/kg) (mg/kg)

Control p.o 1},/1 ; D.W D.W
LAS p.o M 7 150 300
A0S po M 7 250 500
SLS po M ! 100 200
SLES po M 7 200 400

Liquid p.o M 7 — LAS 14.8%

as base 300

Detergent
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Table 2. The LDs, values of a various synthetic deter-
gents in mouse as the experimental animals.

Group Route LDso (mg/kg)

LAS I.P. 175
AOS I.P. 285
SLS LP. 260
SLEL LP. 380
Liquid detergent L.P. 150
Laudry detergent LP. 100
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Table 3. The effect of surfactants (Dosage I) on aver-
age feed efficacy for 4 weeks in male and
female rats.

Dose Total in- Net gam Effica-

Group  (mg/kg) X  take (g) cy (%)
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Table 4. The effect of surfactants (Dosage II) on
average feed efficacy for 4 weeks in male and
female rats.

Dose Total in- Net gain Effica-
Group (mg/kg) Sex

take () (g)  cv (%)
o ¥ HE BB
tas a0 ¥R & 1
sos s § o BROOE B
as ow ¥ W B
s.es a0 ¥ BB &
Liquid LAS M 2112 319 15

detergent 14.8%
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Fig. 1. The effect of surfactants (Dosage I) on growth
rate in male rat.

2004 9= 9 Gom
(%) Ik
ata

3 6 9 12 15 18 21 24 27
(days)

Fig. 2. The effect of surfactants (Dosage I) on growth
rate in female rats.
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Fig. 3. The effect of surfactants(Dosage II) on
growth rate in male rats.
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Fig. 4. The effect of surfactants (Dosage II) on
growth rate (%) in female rats.
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Fig. 5. The effect of liquid detergent on growth rate
in rats.
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Table 5. The effect of surfactants on organ weight ratio (%) (Organ wt(g)/Body wt(kg)) in male and female rats

(Dosage I).

Organ Liver Kidney (L) Kidney (R) Spleen
GroupSSex Male Female Male Female Male Female Male Female
Control 30.0£0.72 38.1%£1.55 3.3%£0.13 3.4%0.21 3.3%£0.08 3.4%x0.19 1.9+0.02 2.9+0.23
LAS 31.6+0.74 31.8%£0.42 3.7+0.13 3.4%0.07 3.7£0.12 3.4%+0.08 2.0+0.10 2.2+0.06
AOS 29.5+0.58 36.5+0.68 3.4+0.14 3.8+0.09 3.2+0.05 3.7%0.13 2.5%0.12 3.0+0.08
SLS 30.3+0.35 34.9+1.85 3.1£0.09 3.2+0.10 3.2+£0.88 3.3x0.19 2.240.23 2.3%0.20
SLES 30.0+0.66 38.6+0.88 3.4+0.07 3.4%+0.39 3.5£0.10 3.5+£0.38 2.0+0.08 2.8%+0.05
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Table 6. The effect of surfactants on organ weight ratio (%) (Organ wt(g)/Body wt(kg)) in male and female rate
(Dosage II).

Organ Liver Kidney (L) Kidney (R) Spleen

Groups Sex Male Female Male Female Male Female Male Female
Control 27.5+0.54 30.3+0.73 3.7£0.04 3.6+0.12 3.8%0.04 3.5+0.08 4.7+0.24 5.1x0.16
LAS 27.8+0.95 30.5+0.46 3.8%£0.09 3.5+£0.08 3.9+0.06 3.4:+0.03 4.6+0.17 5.3+0.25
AOS 27.7£0.78 30.3+1.39 3.8%£0.09 3.5+£0.16 3.9%0.09 3.5%0.05 4.5%0.16 5.1+0.40
SLS 27.9%0.37 30.8+0.99 3.6+0.14 3.4+0.11 3.8%0.77 4.3+0.15 4.6+0.20 5.2+0.14
SLES 27.8+0.88 30.5+0.59 3.7+0.09 3.6+0.06 3.8%:0.11 3.4%+0.05 4.5+0.05 5.2%0.05
Liquid 27.9+0.72 3.540.08 3.6%0.10 2.940.08
detergent

Table 7. The effect of surfactants on blood picture in rats (Dosage I).

Items WBC RBC  Hgb Het HCV HCM HCMC RDW. DLT Pct MPV PDW

G (x10%/7) (10" (g/d}) (ratio)  (f]) (pg)  (g/d)) (x10%/0) (%) ()

Toups /l)

Control 810 865 13.86 0.48 56.06 15.90 28.36 10.02 891  _ 1275 17.54
+1.00 042 *1.15 +0.02 *0.46 +0.74 =1.32 £0.56 + 21.18 +0.52 %0.49

LAS 10.59 847 1468 049 56.87 17.19 30.20 10.90 531  0.58 14.51 17.37
+0.94 £0.12 *0.23 +0.01 *0.26 *0.19 +0.24 +0.49 + 72.40 +£0.08 +0.22 +0.15

A0S 775 855 1458 047 54.92 17.05 31.06 10.89 725  0.81 13.70 17.05
+0.45 *£0.17 +0.29 +0.01 £0.59 $0.17 0.15 +0.46 + 15.20 +0.06 0.30 %0.17

SLS 885 900 1515 0.50 5536 16.89 30.58 11.3¢ 540  0.18 14.30 17.31
+£0.52 +0.21 +0.20 +0.01 +0.37 +0.34 +0.85 =0.35 + 14.88 £0.15 +0.39 +0.21

SLES 980 829 1441 046 5572 17.07 31.88 10.59 719  0.65 13.03 17.04

*£0.73 £0.35 *0.31 £0.02 *0.52 =*0.25 =*1.18 =£0.52 £106.70 +£0.00 =0.26 =+0.09

Table 8. The effect of surfactants on blood picture in rats (Dosage II).

Items WBC RBC  Hgb  Hect HCV HCM HCMC RDW DLT Pct MPV PDW
(X10°/1} (X10% (g/dl) (ratio)  (fl) (bg)  (g/d]) (x10°%/0) (%) ()
Groups /1)
Control 10.10  8.70  15.10  0.50  59.00 17.40 29.60  9.30 739 0.80 12.40 17.50
+ 0.72 £0.22 £0.36 +0.01 £1.52 £0.22 =+0.80 =£0.23 +64.40 +0.06 =+0.63 =0.09
LAS 12.70  8.80 15.00 0,50 59.20 17.20 29.20 11.20 855 0.90 10.90 17.60
+ 0.92 +0.11 £0.80 =*0.01 +1.14 =£0.13 =+0.67 =£0.87 £19.00 +0.02 =£0.27 =+0.17
A0S 8.10 890 1530 0.50 60.10 17.20 28.80 8.50 883 _ 11.40 17.60
+ 0.18 £0.31 £0.12 +0.49 £0.12 +£0.12 =*0.12 £0.41 +33.00 +0.16 =+0.14
SLS 9.10 8,50 14.80 0.50 61.10 17.40 28.40  9.90 827 1.00 11.40 17.60
+11.27 £0.21 +0.31 *0.01 =*0.59 £0.17 +0.15 =*0.45 £11.70 £0.01 +£0.30 =£0.17
SLES 12.20  9.00 14.70 0.50 57.80 16.90 29.40 8.70 793 0.80 10.90 18.30
+ 1.10 £0.12 £0.72 =*0.02 *£1.90 *0.18 =*1.05 =£0.10 +60.40 +0.07 +0.33 0.77
Liquid 14.90 8.20 15.30 0.60 65.10 18.70 28.40 10.40 705 0.77 12.80 17.50

detergent * 0.78 *0.09 +0.15 £0.01 +0.85 +0.22 #0.19 =#0.41 *41.67 £0.03 =£0.12 =+0.09
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Table 9. The effect of surfactants on biochemical parameters in rats (Dosage I).

Total  Albu

Items AST ALT ALP Glucose Creatin- Choles . A/G  Calcium
. ine rol protein  min ;
Groups (U/L) (U/L) (U/L) (nig/dl) (mg/d/) (mg/d) (mg/d/) (mg/d/) (@/dl) (g/d]) ratio (mg d/}
Control 88.2 64.0 187.6 203.5 0.7 57.6 67.9 21.2 9.8 4.0 0.8 12.1
£5.0 +£3.2 +22.60 £7.20 +0.04 +4.00 +4.10 +0.60 =0.20 *0.23 +0.10 =0.20
LAS 89.6 59.1 183.7 199.5 0.7 55.1 66.9 21.1 9.6 6.6 1.9 12.0
+3.3  +2.3 £12.20 £5.75 20.03 +1.95 +4.07 +0.40 £0.23 *0.16 *0.15 =0.24
AOS 77.9 59.3 148.0  195.3 0.6 47 .4 67.1 69.2 8.0 6.8 3.8 10.9
416 *1.4 + 6.32 +554 +0.04 +1.75 525 +0.47 x0.74 *0.19 *0.32 =0.15
SLS 88.9 69.1 192.0 185.0 0.7 46.4 50.1 20.4 10.0 6.4 1.9 11.6
+48 446 +15.30 £7.05 =005 =1.52 £2.82 £0.56 =0.29 *0.16 *0.22 +0.24
SLES 79.7 58.6 198.0  180.0 0.6 49.6 59.1 21.6 9.7 4.8 0.9 1.1
+2.8 +35 =*18.10 =+3.38 +0.03 +1.84 =+4.00 =£0.47 =£0.25 0.19 =*0.07 =0.26
Table 10. The effect of surfactants on biochemical parameters in rats (Dosage II).
Items AST ALT ALP Glucose Creatin: Choles BuN total - Albu 6 capciym
ine terol protein  min ;
Groups (U/L) (U/L) (U/L) (mg/d/) (mg/d]) (mg/dl) (mg/d/) (mg/d/) (g/dl) (g/d]) ratio (mg/d/)
Control 88.3 63.30 1359 128.4 0.85 53.60 48.80 16.3 9.73 5.50 1.30 12.2
+1.78 +1.98 =+ 4.75 +4.87 +0.02 +1.80 =*1.63 =£0.38 =*0.15 *0.16 =0.07 =0.15
LAS 96.9 68.26 143.7 147.4 0.64 75.00 59.42 17.5 9.53 5.4 1.10 12.4
+5.03 +£2.99 + 6.94 £9:42 +0.04 =*£1.96 £3.70 =+0.96 =*£1.30 =*0.38 =£0.09 =+2.64
AOS 114.1  75.20 188.9  150.0 0.56 60.20 53.00 18.5 10.25 5.22 1.13 11.8
+3.96 +2.06 + 892 +4.15 +£0.04 +2.34 +£3.88 +0.88 +£0.33 +0.18 =£0.04 =0.22
SLS 112.7 64.03 191.2 131.2 0.64 59.17 55.70 15.9 9.74 5.36 1.32 12.3
+3.24 £2.10 +15.19 +3.93 +0.06 +5.49 +2.59 £0.62 £0.34 +0.09 =x0.09 =0.34
SLES 101.9 62.30 143.0 128.5 0.68 47.60 . 10.80 5.33 1.12 11.7
+6.13 +8.18 +10.88 +4.80 =£0.04 +2.86 +0.13 *£0.07 =£0.03 =+£0.32
Liquid 92.2 48.50 137.6 170.2 0.60 60.50 _ 21.2 6.50 3.10 1.00 _
detergent +2.86 +1.86 =+ 9.90 +3.12 +0.03 =£2.09 +0.91 +0.14 *0.06 =0.03
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