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Abstract

Stevia is herbal native to South-America that is renowned for its natural sweet leaves containing stevia glycosides.
Our study aimed at examining and comparing the immunomodulatory effects of the Stevia rebaudiana leaf extract
and of commercially-available stevia products in rats. Our experiment involved the preparation of Stevia rebaudiana
leaf extract and the use of market-available stevia obtained from the local-market. Stevia rebaudiana leaf extraction
was meticulously performed, and 60 healthy adult male rats were randomly separated into three groups: untreated
control, commercial stevia treatment (25 mg/kg), and Stevia rebaudiana leaf extract treatment (25 mg/kg). The rats
were orally administered the treatments for 60 days, after which blood samples were collected for analysis. Our results
revealed a significant rise in interleukin-1 beta (IL-1B) levels in rats treated with the Stevia rebaudiana leaf extract and
the commercially-available stevia when compared to the control group. Additionally, immunoglobulin A (IgA) levels
exhibited a notable increase in both stevia-treated groups, with the Stevia rebaudiana leaf extract-receiving group
showing higher IgA levels than the commercially-available stevia-treated one. Our findings suggest that stevia may
influence the immune response, particularly the regulation of the pro-inflammatory cytokine IL-18 and the IgA levels.
This study contributes valuable insights into stevia’s effects on the immune system.
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Stevia rebaudiana belongs to the Asteraceae fam-
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Administration (FDA) authorized stevia as a
sweetener in January 2022. The FDA has also rec-
ognized as safe the use of high purity stevia gly-
cosides, notably rebaudioside A (GRAS).

Some researchers suggest that stevia’s com-
ponents, such as stevioside and rebaudioside A,
may have anti-inflammatory properties [2]. Inflam-
mation is a component of the immune response,
and drugs having anti-inflammatory properties
could potentially affect the immune system’s func-
tion. Stevia has been shown to exert antioxidant
activity. Antioxidants help neutralizing free radicals
that are responsible for causing oxidative-stress
and inflammation, while antioxidants also contrib-
ute to overall health, and their specific impact on
the immune function is nuanced and context-de-
pendent [3]. This study aimed at investigating and
comparing the potential differences in the immuno-
modulatory effects of the Stevia rebaudiana leaf
extract and the commercially-available stevia
products in rats.

2. MATERIALS AND METHODS

This study were conducted from April 2023 to
January 2024 in Babylon city, Iraqg. Stevia rebaudi-
ana leaves and commercially-available stevia
(market-available stevia) were obtained from the
local market.

For the preparation of the extraction of the
Stevia rebaudiana leaves, the leaves were ground
into a fine powder by using a mortar. Subse-
quently, 500 g of this fine powder were placed in a
beaker with warm water, and the mixture was con-
tinuously stirred for 24 h. The extraction was fil-
tered by using a Whatman No.1 filter paper. The
supernatant was then concentrated by using a
rotary-evaporator under vacuum, was dried, and
the percentage weight of the dried extraction was
determined [4].

Our experiments included 60 rats that were
randomly separated into three groups as follows:
(i) the first group (n=20) served as the untreated
“control”, (ii) the second group (n=20) received a
25 mg/kg dose of the commercially-available ste-
via, and (iii) the third group was treated with a 25
mg/kg dose of the Stevia rebaudiana leaf extract.
The rats were treated for 60 days, orally, by using
stevia dissolved in distilled water. Following the
60-day treatment period, the animals underwent
anesthesia using ether, and cardiac-puncture was
performed in order to collect 1 mL of blood [5]. The
assessment of the plasma levels of interleukin-1
beta (IL-1B) and immunoglobulin A (IgA) was per-
formed by using an ELISAKkit (Elabscience) as pre-
viously described [6].

All statistical analyses were done by using
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GraphPad Prism (version 6), including the perfor-
mance of Student’s t-test, analysis of variance
(ANOVA), regression analysis, and non-paramet-
ric tests.

3. RESULTS AND DISCUSSION

The extraction weight was 329 mg our of 500 g of
leaves of Stevia rebaudiana powered, and the per-
centage weight was 0.0658% of 500 g of the
Stevia rebaudiana leaf powder. The amount of the
extracted compounds is somewhat low, as indi-
cated by the small percentage (0.0658%). Numer-
ous factors can affect the extraction efficiency, in-
cluding the extraction method used. Different ex-
traction methods (e.g., solvent extraction, water
extraction) can yield different results in relation to
both the quantity and the quality of the extracted
compounds.

The plasma IL-18 levels exhibited a significant
increase (P<0.0001) in rats treated with the leaf
extract when compared with those of the control
group (Table 1). In addition, the rats treated with
the commercial stevia also displayed a significant
increase in their IL-1B levels (P=0.0036) when
compared to those of the control group (Table 1).
The significantly higher levels of IL-18 in the group
treated with Stevia rebaudiana leaf extract when
compared to those of the group treated with the
market-available stevia may indicate that the ex-
traction technique or specific components in the
Stevia rebaudiana leaves may contribute to a
more dramatic effect on IL-18 levels. Stevia rebau-
diana or its components might stimulate the im-
mune system, leading to an increase in IL-1( pro-
duction that might be a reaction to perceived
threats, even if those threats are not harmful [7].

The mean plasma IgA levels were 568.1 +
55.92 ng/mL in the rats treated with market-avail-
able stevia, showing a significant difference
(P=0.0022) when compared to those of the control
group (Table 1). Rats treated with the Stevia
rebaudiana leaf extract exhibited an extremely sig-
nificant difference (P<0.0001) in terms of their IgA
levels (605.4 + 45.60 ng/mL) when compared to
those of the control group (Table 1). Moreover,
there was a significant difference observed
(P=0.0263) in the IgA levels between the two
stevia-treated groups (Table 1).

Therise in IgA levels, as observed in this study,
could be influenced by various factors. IgA is an
antibody that plays a crucial role in the immune-
system, mainly in mucosal immunity and the de-
fense against infections in mucosal membranes
such as those in the digestive and the respiratory
tracts. IgA is also essential for keeping a balance
between the host and the gut microbiota [8]. Stevia



IMMUNOMODULATORY EFFECTS OF STEVIA REBAUDIANA LEAVES AND COMMERCIAL STEVIA... 155

might influence the gut microbiota, leading to an
increase in IgA as a response to the need of main-
taining homeostasis in the gastrointestinal tract.
These are immunomodulatory effects of stevia or
of its components, as they stimulate the immune
system, leading to an elevated IgA production.
Stevia has been reported to possess antioxidant

properties [9]. If there is oxidative stress or inflam-
mation in the body, the immune response, including
IgA production, may be heightened so as to stabilize
these phenomena. The dose and the period of treat-
ment with stevia might also play a role in our find-
ings. Different doses or extensive treatment periods
could lead to varying immune responses.

Table 1. Comparison of interleukin-1 beta (IL-18) and immunoglobulin A (IgA) levels between rats receiving different
treatments. Notes: 2, comparison between the control group and the market-available stevia group; °, comparison between
the control group and the Stevia rebaudiana leaf extract group; ¢, comparison between the market-available stevia group and

the Stevia rebaudiana leaf extract group.

IL-1B levels in rats under different treatments
Groups / treatments n Mean * SD (pg/mL) P-value
Control 20 51.10 £+ 7.953 -
Market-available stevia 20 77.70 £ 37.45 0.0036%
Stevia rebaudiana leaf extract 20 233.5+81.93 < 0.0001°°

IgA levels in rats under different treatments

Groups / treatments n Mean % SD (ng/mL) P-value
Control 20 568.1 + 28.52 -
Market-available stevia 20 568.1 £ 55.92 0.00222
Stevia rebaudiana leaf extract 20 605.4 +45.60 < 0.0001%; 0.0263°

4. CONCLUSION

This study contributes to the increasing research
interest on stevia’s potential health-effects, espe-
cially on the immune system. Both rat groups
treated with Stevia rebaudiana leaf extract and
market-available stevia exhibited a significantly in-
creased IL-1B, and IgA levels compared to the
control group. This finding suggests that stevia
may influence the immune response, particularly
the pro-inflammatory cytokine IL-13 and IgA.
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