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Abstract

The purpose of this study was to evaluate the effect of diethanolamine (DEA) on red blood corpuscles (RBC) in in vitro
condition. Intravenous blood samples from healthy adult volunteers (age 25-30 years) were collected in EDTA vials and used
for preparation of RBC suspension in saline (0.9% NaCl). RBC suspension was incubated with different concentrations (100-
1000 ug/ml) of diethanolamine at 37 °C for 4 h. Morphological alterations and percent hemolysis were recorded. Statistical
analysis was performed using the analysis of variance (ANOVA) followed by Tukey’s test and the level of significance was
accepted with * p<0.05. The results showed that diethanolamine caused concentration-dependent significant increase

(P<0.05) in hemolysis.
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Introduction

Exposure to toxic chemicals are connected to some of our
country’s most serious health problems. Humans beings are
unwittingly exposed to numerous harmful chemicals. These
chemicals can find their way into the body and are capable of
causing harm. Diethanolamine (DEA) is an alkanolamine which
is widely used as industrial chemicals', metal working fluids,
agriculture chemicals and consumer products like cosmetics,
soaps and shampoos>”. It is used in pharmaceutical industries as
buffer and stabilizer for certain drugs® and also used as raw
materials in the production of some drugs. General population
may be exposed to DEA through cigarette smoking’, consumer
products (cosmetics, soaps and shampoos) via dermal exposure
and occupational exposure by inhalation of vapors and aerosols
and by skin contact during the use of DEA in many industries®’.
According to National Occupational Exposure Survey as many
as 800,000 workers get exposed to DEA per year'. DEA is
readily absorbed through skin. NTP reported that exposure to
DEA caused toxic effect on liver, kidney and testis by oral and
dermal exposure’. It has been previously reported DEA caused
tumor in liver and kidney of mice by dermal exposure'.
National Toxicology Program also reported that DEA caused
microcytic anemia, decrease in erythrocyte, reticulocyte counts,
hemoglobin concentration and hematocrit in their oral and
dermal studyg. However, no data are available to the effect of
DEA on RBC. Therefore, we undertook the present
investigation to evaluate the effect of DEA on human red blood
corpuscles in in vitro condition.

Material and Methods

Diethanolamine was purchased from Merck specialities Pvt.
Ltd., Mumbai, India. All other chemicals used were of
analytical grade.
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Preparation of RBC suspension: Intravenous blood samples
were collected from healthy well nourished volunteers of 25-30
years of age in EDTA vials. Blood samples were diluted with
normal saline (0.9 % NaCl) and centrifuged at 1000xg for 10
min. RBC pellets were washed twice and finally diluted with
saline to get cell density of 2x10% cells/MI'"'"%. For this
experiment diethanolamine was also prepared in normal saline
(0.9% NaCl).

Study design: To evaluate the toxic effect of diethanolamine on
RBC, following sets of tubes were prepared. i. Control tubes
containing 2 mL of RBC suspension and 2 mL of saline. ii.
DEA treated tubes containing 2 mL of RBC suspension and 100
to 1000 pg/mL DEA. The total volume of each tube was made
to 4 mL with addition of saline. iii. 100% hemolysis tubes
containing 2 mL of distiled water and 2 mL of RBC
suspension.

The incubation medium containing RBC suspension and DEA
in saline were mixed gently and incubated at 37°C for 4 h with
intermittent shaking. Thereafter the tubes were centrifuged at
1000xg for 10 min. The colour density of supernatant was
measured spectrophotometrically at 540 nm. Morphological
changes were also observed in RBC.

Calculation: Hemolysis (%) was calculated by the formula.

Absorbance of individual tubes

% hemolysis = x 100

Absorbance with 100% hemolysis

Statistical Analysis: Statistical analysis was performed by
analysis of variance (ANOVA) followed by Tukey’s test using
GraphPad prism software. Data is expressed as the means +
S.E.M. Accepted significance level was *p<0.05. Pearson’s
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correlation analysis was used to determine the correlation
between control and treated tubes.

Results and Discussion

Diethanolamine cytotoxicity was examined in human red blood
corpuscles. In control tubes the supernatant remained clear and
RBC setteled in the bottom of the tubes were normal. In DEA
treated tubes reddish colour appeared in supernatant which
indicates hemolysis. In DEA treated tubes number of cells
settled in the bottom of the tubes reduced. Diethanolamine
treated RBC showed swelling. Addition of DEA (100-
1000ug/ml) to suspension of RBC caused significant (p<0.05)
increase in hemolysis (figure 1). This increase was
concentration-dependent (r=0.9065). Hemolysis was maximum
on addition of 900 ug/ml of DEA Hemolysis may be because of
influx of DEA into the cells causing alteration in RBC
membrane, swelling and eventual cell lysis. However, the exact
mechanism of action is not clearly understood. DEA disturbs
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phospholipids metabolism, structure and function”'. RBC
membrane contains 60% phospholipids of the total lipid
components. Lipid composition is important for membrane
permeability and fluidity. DEA is known to create choline
deficiency. Choline is essential nutrient for proper cell growth
and function. It has been previously reported that DEA
competitively inhibits the cellular uptake of choline in vitro'*".
Choline deficiency include increased generation of free radicals
and increased susceptibility to oxidative damage'®. Thus
hemolysis might be due to oxidative damage and alteration of
phospholipid membrane.

Conclusion

The present study clearly indicates that DEA is cytotoxic which
caused concentration-dependent increase in hemolysis. This
hemolysis may be due to alteration in membrane and oxidative
damage.
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Figure-1
Showing effect of diethanolamine on rate of hemolysis. The values are mean+S.E.M; n=10. Significant at the level p<0.05 as
compared to control
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