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Toxicological profile for

This ingredient has been assessed to determine potential human health effects for
the consumer. It was considered not to increase the inherent toxicity of the product
and thus is acceptable under conditions of intended use.



1. Name of substance and physico-chemical properties

1.1. IUPAC systematic name

Not applicable.

1.2. Synonyms

Acacia Gum; Arabic, Gum; Gum Acacia; Gum Arabic; Gum, Acacia (PubChem)
1.3. Molecular formula

C12H36 (PubChem)

1.4. Structural Formula

No data available to us at this time.

1.5. Molecular weight (g/mol)

240,000 (HSDB, 2002); 240,000-580,000 (Merck, 2013); approximately 350,000 (EFSA, 2019);
180.41(PubChem)

1.6. CAS registration number

9000-01-5

1.7. Properties

1.7.1. Melting point

(°C): No data available to us at this time.

1.7.2. Boiling point

(°C): No data available to us at this time.

1.7.3. Solubility

Completely soluble in hot and cold water; yielding a viscous solution of mucilage; insoluble in
alcohol (HSDB, 2002); Almost completely soluble in twice its weight of water, saturated solutions

37g/100 ml water at 25°C (Merck, 2013), 50 to 100 mg/mL at 64°, 1 g dissolves in 2 ml of cold
water forming a solution which flows readily and is acid to litmus (PubChem, 2023)

1.7.4. pKa

No data available to us at this time.
1.7.5. Flashpoint

(°C): No data available to us at this time.

1.7.6. Flammability limits (vol/vol%)



No data available to us at this time.
1.7.7. (Auto)ignition temperature

(°C): No data available to us at this time.
1.7.8. Decomposition temperature

(°C): 90C (GESTIS)

1.7.9. Stability

“Stable in acid conditions and also has excellent heat stability” (EFSA, 2019)
1.7.10. Vapor pressure

No data available to us at this time.
1.7.11. log Kow

No data available to us at this time.

2. General information

2.1. Exposure

“USE: As mucilage, excipient for tablets, size, emulsifier, thickener, also in candy, other foods; as
colloidal stabilizer. In the manufacture of spray-dried “fixed” flavors — stable, powdered flavors used
in packaged dry-mix products (puddings, desserts, cake mixes) where flavor stability and long shelf
life are important”

As taken from Merck, 2013.

“Acacia is used in pharmaceutical manufacturing as a suspending and emulsifying agent, as a
tablet binder, and in pastilles. It is used as an emulsifier and stabiliser in the food industry”

As taken from Martindale, 1999.

Gum arabic (Acacia) is listed as an ingredient in personal care products (at 0.1-1% where
specified) by the CPID.

Acacia Senegal gum (CAS RN 9000-01-5) is used as a film forming and fragrance ingredient and in
cosmetics in the EU. As taken from Cosling.

Acacia gum is listed as a fragrance ingredient by International Fragrance List (IFRA).

“Acacia gum (E414) (EFSA-Q-2011-00513): application of the decision tree on the risk assessment
of food additives with “no numerical ADI and generally authorized at QS use”:

....Because the gum is authorized at QS use, in absence of use data no exposure evaluation was
available. However a specific call for data is being launched (batch 3) with the aim of collecting
uses and use levels data.”

As taken from EFSA, 2014.

Gum arabic (CAS RN 9000-01-5) is listed as an approved ingredient in food and non-food use
pesticide products in the US EPA InertFinder Database.



Acacia (no CAS RN listed) is used as a binder, delivery system, emulsifying agent, gelling agent,
polishing agent, stabilizing agent and thickening agent, and acacia Senegal gum (no CAS RN
listed) is used as a as an adhesive, controlled release vehicle, delivery system, emulsifying agent,
flavour enhancer, fragrance ingredient, stabilizing agent and thickening agent in non-medicinal
natural health products. The dried gum and gummy exudate of acacia arabica (no CAS RN) are
also listed as homeopathic substances on Health Canada’s Natural Health Products Database
(Health Canada, 2021).

Gum arabic (Acacia gum) is a food additive that is included in "Codex General Standard for Food
Additives" (GSFA) of Codex Alimentarius Functional classes for gum arabic are Bulking agent,
Carrier, Emulsifier, Glazing agent, Stabilizer, Thickener. (Codex Alimentarius, FAO, 2019)

2.2. Combustion products

This ingredient was investigated in a pyrolysis study. Results are given in Baker and Bishop (2005)
J. Anal. Appl. Pyrolysis 74:145-170.

Ingredient Max. cig. appln. level (ppm) | Composition of pyrolysate | Max. smoke (ug)
CAS number (Compound, %)
Acacia gum 15000 Acetol 20.7 1550
CAS 9000-01-5 Acetic acid 7.5 560
Xanthosine 5.0 380
Benzenediol 4.7 380
Furfural 3.2 240
2-Butanone 0.5 38

2.3. Ingredient(s) from which it originates

Acacia-derived cosmetic ingredient terminology, description, and function (Continued)

1995-1997 Terminology 2004 Terminology
(Wenninger and McEwen 1995, 1997) (Gottschalck and McEwen 2004)
Name Description Cosmetics Name Description Cosmetics
function function
Acacia Plant material derived | Not Acacia Plant material derived | Not
Senegal from the dried, gummy | reported Senegal from the dried, gummy | reported
exudate of the acacia, Gum exudate of the acacia,
Acacia senegal Acacia senegal
Acacia Extract of the flowers | Biological Acacia Extract of the flowers | Not
Senegal and stems of the | additive Senegal and stems of the | reported
Extract acacia, Acacia senegal Extract acacia, Acacia senegal
Acacia Extract of the gum of | Biological Acacia Extract of the gum of | Not
Senegal the acacia, Acacia | additive Senegal the acacia, Acacia | reported
Gum senegal Gum senegal
Extract Extract

As taken from CIR, 2005.




Gum Arabic is obtained from trees of the genus acacia... Gum arabic is the result of an infection,
either bacterial or fungoid. It is exuded only by unhealthy trees; heat, poor nutrition, and drought
stimulate its production. ...infection takes place through wounds in the tree... [Furia, T.E. (Ed.). CRC
Handbook of Food Additives 2nd ed. Cleveland: The Chemical Rubber Co., 1972. p. 312] **PEER
REVIEWED**

...USP acacia is dried gummy exudation from stems and branches of Acacia senegal (I) Willd,
Leguminosae, or other African species of Acacia. According to CL Mantell, the Water-Sol Gums
(NY, 1947), Kordofan gum... from Acacia verek...from Kordofan province (Sudan) is considered
best commercial variety. [Budavari, S. (Ed.). The Merck Index - An Encyclopedia of Chemicals,
Drugs, and Biologicals. Whitehouse Station, NJ: Merck and Co., Inc., 1996. p. 3] **PEER
REVIEWED**

As taken from HSDB, 2002.
“Powdered exudate from various Acacia species, especially A. senegal (Leguminosae).”
As taken from PubChem.

3. Status in legislation and other official guidance

FIFRA Requirements:

Residues of gum arabic are exempted from the requirement of a tolerance when used as a
surfactant, suspending agent and dispersing agent in accordance with good agricultural practices
as inert (or occasionally active) ingredients in pesticide formulations applied to growing crops or to
raw agricultural commodities after harvest. [40 CFR 180.1001(c) (7/1/99)] **PEER REVIEWED**

FDA Requirements:

Substance added directly to human food affirmed as generally recognized as safe (GRAS). [21
CFR 184.1330 (4/1/99)] **PEER REVIEWED**

Gum arabic used as a stabilizer in animal drugs, feeds, and related products is generally
recognized as safe when used in accordance with good manufacturing or feeding practice. [21 CFR
582.7330 (4/1/99)] **PEER REVIEWED**

Manufacturers, packers, and distributors of drug and drug products for human use are responsible
for complying with the labeling, certification, and usage requirements as prescribed by the Federal
Food, Drug, and Cosmetic Act, as amended (secs 201-902, 52 Stat. 1040 et seq., as amended; 21
U.S.C. 321-392). [21 CFR 200-299, 300-499, 820, and 860 (4/1/99)] **PEER REVIEWED**

As taken from HSDB, 2002.

Based on the lack of adverse effects in the available toxicity studies, JECFA in 1982 and in 1990
allocated an ADI ‘not specified’ to gum acacia. The Committee stressed that the evaluation covered
only gum acacia from Acacia senegal and closely related species. In 1998 (51st session), the
specification was changed to cover also gum acacia from Acacia seyal (JECFA, 1982a; 1990;
1998).

As taken from EFSA, 2010a

The EFSA Panel concluded that there is no need for a numerical ADI for acacia gum (E 414) (a
conclusion that is not applicable for infants under the age of 12 weeks).

As taken from EFSA, 2017

“Concentration of use data from industry (CTFA 2000a) shows the highest concentration of Acacia

Senegal Gum (9%) in shampoos. Acacia Senegal Gum Extract was reported at a concentration of
0.001% in bath soaps and detergents. For many uses of these ingredients, information regarding



use concentration for specific product categories is provided, but the number of such products is
not known, but they must be assumed to be in use.”

As taken from CIR, 2005.

Acacia, gum (Acacia senegal (L.) Willd.) is included on the FDA's list of Substances Added to Food
(formerly EAFUS) as an emulsifier or emulsifier salt, flavor enhancer, formulation aid, processing
aid, propellant, solvent or vehicle, stabilizer or thickener, surface-active agent and texturizer and is
covered under the following Code of Federal Regulations, Title 21:

FDA PART 169 -- Food Dressings and Flavorings
Subpart B--Requirements for Specific Standardized Food Dressings and Flavorings
Sec.169.179 Vanilla powder

FDA PART 172 -- Food Additives Permitted For Direct Addition To Food For Human Consumption
Subpart H--Other Specific Usage Additives
Sec. 172.780 Acacia (Gum Arabic)

FDA PART 184 -- Direct Food Substances Affirmed As Generally Recognized As Safe
Subpart B--Listing of Specific Substances Affirmed as GRAS
Sec. 184.1330 Acacia (Gum Arabic)

As taken from FDA, 2024a
Gum Arabic is not registered under REACH (ECHA).

Gum Arabic is not classified for packaging and labelling under Regulation (EC) No. 1272/2008
(ECHA, 2023).

“Acacia gum (E414) (EFSA-Q-2011-00513): application of the decision tree on the risk assessment
of food additives with “no numerical ADI and generally authorized at QS use”:

....Acacia gum was shown to be not genotoxic and neither carcinogenic potential nor reproductive
and developmental toxic effects have been observed. Further to sub-chronic studies in rodents a
NOAEL of 5000 mg/kg bw/day has been identified and used as a point of departure (POD).
Applying the appropriate UF an ADI of 25 mg/kg bw/day could be derived. However in case of food
additives characterized by “low intrinsic toxicity” and are authorized at QS, the decision to allocate
an ADI should be further discussed.”

As taken from EFSA, 2014.
Gum arabic (CAS RN 9000-01-5) is approved for food and non-food use pesticide products
(InertFinder).

Gum arabic is listed in the US EPA Toxic Substances Control Act (TSCA) inventory and also in the
US EPA 2024 CDR and 2024 CDR Full Exempt (Chemical Data Reporting) lists.

US EPA Substance Registry Services (SRS)
Evaluations of the Joint FAO/WHO Expert Committee on Food Additives (JECFA)
GUM ARABIC

Synonyms: ACACIA GUM, ACACIA SENEGAL, ACACIA SEYAL, ARABIC GUM

CAS number: 9000-01-5




INS: 414
Functional Class: Food Additives
o EMULSIFIER
o STABILIZER
THICKENER
Evaluations

Evaluation year: | 1989

ADI: NOT SPECIFIED
Meeting: 49

Specs Code: R (1997)

Report: TRS 789-JECFA 35/24

Tox Monograph: | FAS 26-JECFA 35/77

Specification: COMPENDIUM ADDENDUM 6/FNP 52 Add.6/69 (1998). R; FAO JECFA Monographs 1

vol.2/145

Previous Years: | 1997, COMPENDIUM ADDENDUM 5/FNP 52 Add.5/53. R
1995, COMPENDIUM ADDENDUM 3/FNP 52 Add.3/83. R
1989, FNP 49-JECFA 35/23; COMPENDIUM/735. R
1984, FNP 34-JECFA 29/93. R
1982, TRS 683-JECFA 26/28, FNP 25-JECFA 26/93, FAS 17-JECFA 26/50. ADI NOT
SPECIFIED.

As taken from JECFA, 2010

Gum Arabic (acacia gum, E414) is authorised for use as a food additive in the EU under legislation
(EU) nos 1129/2011 and as a component of Group |, Additives, under 1129/2011, 438/2013,
2015/647, 2015/1832 and 2018/1497 (European Commission).

Acacia gum (Acacia senegal (I.) Willd.) has been given GRAS (generally recognized as safe) status
by FEMA (FEMA no. 2001) (Hall and Oser, 1965).

Acacia syrup and acacia are included on the US FDA's list of inactive ingredients for approved drug
products. They are permitted for use as ingredients in various products, at the following maximum
potencies per unit dose and maximum daily exposures:

Maximum
Maximum Daily
Inactive CAS Potency per | Exposure
Ingredient | Route Dosage Form Number | UNII unit dose (MDE)
ACACIA BUCCAL GUM, CHEWING 9000015 | 5C5403N260 280mg
ACACIA BUCCAL TABLET 9000015 | 5C5403N260 | 9.1mg
ACACIA INTRAMUSCULAR | SUSPENSION 9000015 | 5C5403N260 | 1mg

ACACIA ORAL CAPSULE 9000015 | 5C5403N260 64mg




CAPSULE,
EXTENDED
ACACIA ORAL RELEASE 9000015 | 5C5403N260 51mg
ACACIA ORAL LOZENGE 9000015 | 5C5403N260 108mg
ACACIA ORAL POWDER 9000015 | 5C5403N260 | 800mg
POWDER, FOR
ACACIA ORAL SOLUTION 9000015 | 5C5403N260 | NA
POWDER, FOR
ACACIA ORAL SUSPENSION 9000015 | 5C5403N260 7386mg
ACACIA ORAL SUSPENSION 9000015 | 5C5403N260 2mg
ACACIA ORAL SYRUP 9000015 | 5C5403N260 | NA
ACACIA ORAL TABLET 9000015 | 5C5403N260 | 70mg
TABLET,
ACACIA ORAL CHEWABLE 9000015 | 5C5403N260 121mg
ACACIA ORAL TABLET, COATED | 9000015 | 5C5403N260 | 156mg
TABLET, DELAYED
ACACIA ORAL RELEASE 9000015 | 5C5403N260 | 30mg
TABLET,
EXTENDED
ACACIA ORAL RELEASE 9000015 | 5C5403N260 | 34.4mg
TABLET, FILM
ACACIA ORAL COATED 9000015 | 5C5403N260 | 0.14mg
TABLET, ORALLY
ACACIA ORAL DISINTEGRATING | 9000015 | 5C5403N260 7mg
ACACIA SUBLINGUAL TABLET 9000015 | 5C5403N260 | 9.1mg

As taken from FDA, 2024b

Gum arabic (CAS RN 9000-01-5) is included on the US EPA’s Safer Chemical Ingredients List and
it's marked on green circle. (US EPA, 2024).

Gum arabic (CAS RN 9000-01-5) “poses no unreasonable risk to human health based on Tier |
assessment under the NICNAS IMAP assessment framework” and has been “identified as low
concern to human health by application of expert validated rules under the NICNAS targeted tier |
approach” (AICIS, 2017).

“As follow-up to the assessment [see EFSA, 2017], the Panel on Food Additives and Flavourings
(FAF) was requested to assess the safety of acacia gum (E 414) as carry-over in food for infants
below 16 weeks of age belonging to food categories 13.1.1 (Infant formulae) and 13.1.5.1 (Dietary
foods for infants for special medical purposes and special formulae for infants) and to address the
issues already identified during the re-evaluation of the food additive when used in food for the
general population.”

“Taking the highest doses tested without adverse effects in subchronic studies of 5,000 mg acacia
gum/kg bw per day in rat and 20,000 mg acacia gum/kg bw per day in mice from the former EFSA
evaluation in 2017 and comparing them with the exposure in infants of 2.6 mg/kg bw per day (high




level estimate), MOS are roughly 2,000 and 8,000. These large MOS indicate that there is no
reason for health concern.”

“Based on the analytical data submitted in response to this call, the Panel recommended to lower
the limits in the specifications for toxic elements and identified the need for further specifications for
aluminium, microbiological criteria and protein residues. The Panel noted that information was not
provided for oxidising enzymes and recommended that oxidases and peroxidases should be
inactivated during the manufacturing process.”

“According to Regulation (EC) No 1333/2008 (Annex Ill, part 5, section B), acacia gum (E 414) is
authorised for use as a food additive in nutrient preparations intended to be used in foodstuffs for
infants and young children, including food for infants below 16 weeks of age.”

E Name of the | Maximum permitted level Nutrient to which the | Food category
number | food additive food additive may be
added
E 414 Acacia gum 150,000 mg/kg in the nutrient | All nutrients Foods for infants
preparation and 10 mg/kg carryover and young
in final products children

“Acacia gum has also been reviewed by the Nordic Council of Ministers (TemaNord, 2002), who
concluded that even though the existing data do not raise any toxicological concern,
allergy/intolerance and the problem of marketing gums originating from acacia species not included
in their evaluation should be considered in future evaluations.”

As taken from EFSA, 2019.

Acacia (no CAS RN listed) is included on Health Canada’s Natural Health Products Ingredients
Database and is classified as an NHP for medicinal use under Schedule 1, item 2 (extract) of the
Natural Health Products Regulations (Health Canada, 2021).

4. Metabolism/Pharmacokinetics
4.1. Metabolism/metabolites

Metabolic studies are limited, but it has been demonstrated in the rat that this gum is completely
metabolized when it comprises less than 10% of the diet.

As taken from JECFA, 1982

“The in vitro degradation and the in vivo digestibility of acacia gum have been investigated in
animals and humans models and in a human study. The Panel considered that these data indicated
that acacia gum would be not absorbed intact but fermented by enteric bacteria in humans. The
rate of hydrolysis in the gastrointestinal tract in humans is unknown; however, the Panel considered
that acacia gum is unlikely to be absorbed intact, and that the limited extent of its fermentation
would lead to products such as short-chain fatty acids (SCFA).”

As taken from EFSA, 2017

“Gum arabic has been found to be fermented mainly to acetate, propionate and butyrate, which can
be absorbed and metabolized by normal metabolic pathways. Short chain fatty acids have been
found to significantly affect intestinal and liver metabolism as sources of energy or metabolic
effectors (Ali, Ziada & Blunden, 2009).”

“‘Ross et al. (1983) [probably involving daily ingestion by adults of perhaps up to 30 g over around
20 days] found that gum arabic could not be detected in the stool, indicating complete fermentation
in the colon.”




As taken from JECFA, 2019.
4.2. Absorption, distribution and excretion

Recent Studies Demonstrated That Acacia Is Stored In Vacuoles For Long Periods By The
Liver.[Thienes, C., and T.J. Haley Clinical Toxicology 5th ed. Philadelphia: Lea and Febiger, 1972.
p. 146] **PEER REVIEWED**

As taken from HSDB, 2002.

“At dietary levels of less than 10%, arabic gum is fully absorbed with a caloric equivalent of 4
calories per gram (Shue et al., 1962).”

As taken from JECFA, 1982.
A study of the effects of dietary gum arabic in the rat (Abstract)

Gum arabic (GA) is a water-soluble polysaccharide (molecular weight approximately 850 000)
containing rhamnose, arabinose, glucuronic acid and galactose. The metabolism of GA has been
studied in the rat. Adult male Wistar rats were given GA incorporated into either an Oxoid breeders
(OB) diet or an elemental (Elem) diet. Intestinal contents were examined for precipitable GA using
acidified ethanol. GA was found from stomach to small intestine but not in the caecum, colon or
rectum. Caecal excision and restoration of intestinal continuity resulted in GA recovery from
stomach to rectum. Excreted methane, hydrogen and volatile fatty acids (VFA) were measured as
indicators of bacterial activity in the caecum and colon. Methane excretion increased on the OB +
GA diet and H2 concentrations remained unaltered. The Elem diet abolished gas production. When
the animals were given the Elem + GA diet, H2 and methane were only produced after 28 d. Faecal
VFA increased with increasing GA intake, acetate concentration increased and butyrate
concentration decreased with increasing GA dosage. Significant decreases in concentrations of
VFA were found from caecum to left colon and from left colon to faeces. It can be concluded that
GA degradation occurs in the caecum and is associated with increased methane excretion,
increased VFA concentrations and changes in the proportions of various VFA in the faeces. As
taken from McLean Ross AH et al. (1984)

EFSA documented stated ‘literature show that arabic gum (i.e. gum acacia) is almost completely
digested by guinea-pigs (O'Dell et al., 1957). Studies in the rat show that gum Arabic degradation
occurs in the caecum and that it is associated with increased methane excretion, increased volatile
fatty acids (VFA) concentration and changes in the proportions of various VFAs in the feces (Ross
et al, 1981). In a study in humans, gum arabic administered to men for 21 days at a dose of about
350 mg/kg bw/day, had little effect on glucose tolerance and stool weight, but decreased the serum
cholesterol. There was no significant increase in fecal bile acids and neutral sterols. Gum Arabic
could not be recovered from the stool, which according to the authors suggests that gum arabic is
metabolized in the colon (Ross et al., 1983’), (EFSA, 2010a).

“The in vitro degradation and the in vivo digestibility of acacia gum have been investigated in
animals and humans models and in a human study. The Panel considered that these data indicated
that acacia gum would be not absorbed intact but fermented by enteric bacteria in humans. The
rate of hydrolysis in the gastrointestinal tract in humans is unknown; however, the Panel considered
that acacia gum is unlikely to be absorbed intact, and that the limited extent of its fermentation
would lead to products such as short-chain fatty acids (SCFA).”

As taken from EFSA, 2017
4.3. Interactions
“Non-covalent interaction of alcohol dehydrogenase with polysaccharides was studied using three

neutral and three anionic polysaccharides. The process of interaction of alcohol dehydrogenase
with gum Arabic was optimized with respect to the ratio of enzyme to gum Arabic, pH, and molarity



of buffer. Alcohol dehydrogenase-gum Arabiccomplex formed under optimized conditions showed
93% retention of original activity with enhanced thermal and pH stability. Lower inactivation rate
constant of alcohol dehydrogenase-gum Arabic complex within the temperature range of 45 to 60
°C implied its better stability. Half-life of alcohol dehydrogenase-gum Arabic complex was higher
than that of free alcohol dehydrogenase. A slight increment was observed in kinetic constants
(K(m) and V(max)) of gum Arabic-complexed alcohol dehydrogenase which may be due to
interference by gum Arabic for the binding of substrate to the enzyme. Helix to turn conversion was
observed in complexed alcohol dehydrogenase as compared to free alcohol dehydrogenase which
may be responsible for observed stability enhancement.” As taken from Jadhav SB et al. 2014.
Appl. Microbiol. Biotechnol.  98(14), 6307-16. PubMed, 2015 available at
http://www.ncbi.nlm.nih.gov/pubmed/24658590

“Pathogenesis of adenine-induced chronic renal failure may involve inflammatory, immunological
and/or oxidant mechanisms. Gum arabic (GA) is a complex polysaccharide that acts as an anti-
oxidant which can modulate inflammatory and/or immunological processes. Therefore, we tested
here the effect of GA treatment (15 % in the drinking water for 4 weeks) in plasma and urine of rats,
on a novel cytokine that has been shown to be pro-inflammatory, viz, DNA-binding high-mobility
group box-1 protein (HMGB1). Adenine (0.75 % in the feed, 4 weeks) significantly increased
indoxyl sulphate, urea and creatinine concentrations in plasma, and significantly decreased the
creatinine clearance. GA significantly abated these effects. The concentrations of HMGB1 in urine
before the start of the experiment were similar in all four groups. However, 24 h after the last
treatment, adenine treatment increased significantly the concentration of HMGB1 when compared
with the control. GA treatment did not affect the HMGB1 concentration in urine. Moreover, the
concentration of HMGB1 in plasma obtained 24 h after the last treatment in rats treated with
adenine was drastically reduced compared with the control group. This may explain its significant
rise in urine. In conclusion, HMGB1 can be considered a potentially useful biomarker in adenine
induced CRF and its treatment.” As taken from Ali BH et al. 2015. Physiol. Res. 64(1), 147-51.
PubMed, 2015 available at: http://www.ncbi.nlm.nih.gov/pubmed/25194125

“Thaumatin is a sweetener and flavor modifier commonly used in the food industry. Likewise, gum
arabic is widely used as a food stabilizer and thickening agent. We report here that a powder
mixture composed of 10% thaumatin and 90% gum arabic led to allergic symptoms in the upper
airways in occupationally exposed individuals: four of eight workers of a chewing gum factory
exposed to this powder mixture had pronounced rhinitis. A positive skin prick test result for pure
thaumatin was obtained in all four individuals with rhinitis of whom two also had a positive skin prick
test result for pure gum arabic and gum arabic-specific IgE. Subsitution of a powdered thaumatin
with a liquid form reduced symptoms among the rhinitic workers. Although gum arabic is a well-
known potential allergen, we were unable to find prior documentation of allergic symptoms to
thaumatin when it is used in the food industry.” As taken from Tschannen MP et al. 2017. Am. J.
Ind. Med. 60(7), 664-669. PubMed, 2018 available at
https://www.ncbi.nlm.nih.gov/pubmed/28543634

“This study assessed the potential adverse health effects of long-term low-dose exposure to
chemical mixtures simulating complex real-life human exposures. Four groups of Sprague Dawley
rats were administered mixtures containing carbaryl, dimethoate, glyphosate, methomyl, methyl
parathion, triadimefon, aspartame, sodium benzoate, calcium disodium ethylene diamine tetra-
acetate, ethylparaben, butylparaben, bisphenol A, and acacia gum at doses of 0, 0.25, 1 or 5 times
the respective Toxicological Reference Values (TRV): acceptable daily intake (ADI) or tolerable
daily intake (TDI) in a 24 weeks toxicity study. Body weight gain, feed and water consumption were
evaluated weekly. At 24 weeks blood was collected and biochemistry parameters and redox status
markers were assessed. Adverse effects were observed on body weight gain and in hepatotoxic
parameters such as the total bilirubin, alanine aminotransferase (ALT) and alkaline phosphatase
(ALP), especially in low dose and affecting mainly male rats. The low dose group showed increased
catalase activity both in females and males, whereas the high dose group exhibited decreased
protein carbonyl and total antioxidant capacity (TAC) levels in both sex groups. Non-monotonic



effects and adaptive responses on liver function tests and redox status, leading to non-linear dose-
responses curves, are probably produced by modulation of different mechanisms.” As taken from
Docea AO et al. 2018. Food Chem. Toxicol. 115, 470-481. PubMed, 2018 available at
https://www.ncbi.nlm.nih.gov/pubmed/29621577

“Water-pipe smoking (WPS) is prevalent in the East and elsewhere. WPS exposure is known to
induce thrombosis and cardiovascular toxicity involving inflammation and oxidative stress. Here, we
have investigated the effect of Gum Arabic (GA), a prebiotic with anti-oxidant, anti-inflammatory
and cytoprotective properties, on WPS exposure (30 min/day for 1 month) on coagulation and
cardiac homeostasis, and their possible underlying mechanisms in mice. Animals received either
GA in drinking water (15%, w/v) or water only for the entire duration of study. GA significantly
mitigated thrombosis in pial microvessels in vivo, platelet aggregation in vitro, and the shortening of
prothrombin time induced by WPS exposure. The increase in plasma concentrations of fibrinogen,
plasminogen activator inhibitor-1 and markers of lipid peroxidation, 8-isoprostane and
malondialdehyde, induced by WPS were significantly reduced by GA administration. Moreover,
WPS exposure induced a significant increase in systolic blood pressure and the concentrations of
the pro-inflammatory cytokines tumor necrosis factor-a and interleukin 1B in heart homogenates.
GA significantly alleviated these effects, and prevented the decrease of reduced glutathione,
catalase and total nitric oxide levels in heart homogenates. Immunohistochemical analysis of the
hearts showed that WPS exposure increased nuclear factor erythroid-derived 2-like 2 (Nrf2)
expressions by cardiac myocytes and endothelial cells, and these effects were potentiated by the
combination of GA and WPS. WPS also increased DNA damage and cleaved caspase 3, and GA
administration prevented these effects. Our data, obtained in experimental murine model of WPS
exposure, show that GA ameliorates WPS-induced coagulation and cardiovascular inflammation,
oxidative stress, DNA damage and apoptosis, through a mechanism involving Nrf2 activation.” As
taken from Nemmar A et al. 2019. Front. Physiol. 10, 53. PubMed, 2019 available at
https://www.ncbi.nlm.nih.gov/pubmed/30858803

“In this study we investigated the hepatoprotective effects and possible mechanism of Acacia
catechu in acetaminophen (APAP) induced hepatotoxicity using female Wistar rat model.
Hepatotoxicity was induced by oral administration of acetaminophen (750 mg/kg body weight) for
24 h. The seed (400 mg/kg body weight) and bark (400 mg/kg body weight) extract's treated groups
exhibited hepatoprotective effects and was compared with well-known clinical anti-dote N-
acetylcysteine (NAC). When groups treated with acetaminophen, significant increase of liver
weight/body weight ratio, liver function enzymes such as alanine aminotransferase (ALT), alkaline
phosphatase (ALP) and aspartate aminotransferase (AST) and decrease of antioxidant enzymes
such as glutathione (GSH) and superoxide dismutase (SOD) were observed. The histopathology of
APAP treated groups also showed moderate degree of sinusoidal congestion, centrilobular necrosis
with polymorph nuclear cells infiltration, marked vacuolations and congestion. However,
pretreatment with seed or bark extract groups decreased LPO accumulation, reduced the liver
function enzymes and increased antioxidant defense enzymes. Moreover, histopathology of seed
extract treated groups showed normal architecture whereas bark extract treated groups exhibited
mild degree of vacuolations in the hepatocytes with minimal sinusoidal congestion. Taken together,
our study concludes that A. catechu seed extract to be a more promising agent for protecting liver
from APAP induced hepatotoxicity.” As taken from Lakshmi T et al. 2018. Biomed. Pharmacother.
108, 838-844. PubMed, 2019 available at https://www.ncbi.nim.nih.gov/pubmed/30372895

5. Toxicity

5.1. Single dose toxicity

Organism Test Route Reported

Type Dose Effect | Source




Food & Drug Research Laboratories, Inc., Papers.

hamster LD50 oral > 18gm/kg Vol. 124, Pg. -, 1976

Food & Drug Research Laboratories, Inc., Papers.

mouse LD50  (oral | >16gm/kg Vol. 124, Pg. -, 1976

Food & Drug Research Laboratories, Inc., Papers.

rabbit LD50 oral 8gm/kg Vol. 124, Pg. -, 1976

Food & Drug Research Laboratories, Inc., Papers.

rat LD50 oral | >16gm/kg Vol. 124, Pg. -, 1976

As taken from RTECS, 2013
Reported Fatal Dose:

1. 1= Practically Non-Toxic: Probable Oral Lethal Dose (Human) Above 15 G/Kg, More Than 1
Quart For 70 Kg Person (150 LB). [Gosselin, R.E., H.C. Hodge, R.P. Smith, and M.N. Gleason
Clinical Toxicology of Commercial Products 4th ed. Baltimore: Williams and Wilkins, 1976. p. |I-155]
*PEER REVIEWED**

As taken from HSDB, 2002.

Background: Acacia senegal is a plant traditionally used for its various properties, including the
treatment of infectious diseases. Recently, our team has demonstrated the ability of the
hydroethanolic extract of the leaves to increase the activity of phenicol antibiotics against multi-
resistant bacteria. The aim of this work is to determine the toxicological effects of the extract and its
capacity to inhibit the bacterial mobility of Gram-negative bacteria, in order to evaluate the level of
safety use of this plant.

Methods: The cytotoxicity test was performed using the neutral red absorption method. Acute and
sub-acute oral toxicity were conducted on NMRI mice and Wistar rats. The behaviour and adverse
effects were recorded during the 14 days of the acute study. For the subacute test, biochemical
parameters, food and water consumption, and morphological parameters were determined. The
anti-motility activities were evaluated on Pseudomonas aeruginosa PAO1 and Escherichia coli
AG100, using specific concentrations of Agar as required by the method.

Results: HEASG induced inhibition of keratinocytes cell growth with an ICso of 1302 £ 60 pg/mL.
For the acute toxicity study in mice, the single dose of extract of 2000 mg/kg body weight caused
no deaths and no behavioural changes were observed; therefore, the median lethal dose (LDso) of
HEASG was calculated to 5000 mg/kg body weight. In Wistar rats, no mortality was observed at
250, 500 and 1000 mg/kg/day during the 28-day subacute oral toxicity study. The weights of both
females and males increased globally over time, regardless of the batch. No statistically significant
differences were registered for organ weights and biochemical parameters, except for chloride for
biochemical parameters. Water and food consumption did not change significantly. Furthermore, no
macroscopic changes in organ appearance were observed. Regarding anti-motility activity, the
extract has reduced the swarming motility of PAO1 and AG100 significantly at the concentration of
32 ug/mL (P < 0.001). The extract has reduced the swimming motility (P < 0.01) of PAO1 but not
AG100.

Conclusions: The results suggest that hydroethanolic extract of A. senegal leaves has
significantactivity against bacterial motility and relatively low toxicity.As taken from Magnini RD et
al. BMC Complement Med Ther 2021. Available at https://pubmed.ncbi.nim.nih.gov/34187452/

5.2. Repeated dose toxicity

Repeated Oral Admin Of Gum Arabic To Rats Caused Uncoupling Of Oxidative Phosphorylation In
Liver & Heart Mitochondria & Partial Inhibition Of Mixed Function Oxidases Of Liver Endoplasmic




Reticulum. [BACHMANN E ET AL; PHARMACOLOGY (BASEL) 17 (1): 39 (1978)] **PEER
REVIEWED**

As taken from HSDB, 2002.
Short-term studies

“Rat. Groups of rats were fed 0 per cent. or 15 per cent. arabic gum in their diet for 62 days. A
cathartic effect was observed but weight gain, food efficiency, haematological findings and organ
weights were normal (Booth et al., 1963). Guinea-pig Groups of 10 and 20 guinea-pigs were fed 15
per cent. Powdered arabic gum for six weeks. Controls received no bulk food in their diet. Weight
gain was improved in the test groups (Booth et al., 1949). Rabbit A group of four rabbits was given
20 per cent. arabic gum in a casein diet for four weeks. Weight gain improved significantly in the
test groups (Hove & Herndon, 1957). Dog Three dogs were given 32-35 intravenous injections of
acacia over a period of 76 days at a total cumulative dosage ranging from 15.7-47.7 g/kg. The dog
on the largest dose died with an enlarged liver but unexplained cause of death four months after its
last injection. The other two dogs remained in good condition; biopsy showed acacia present in
their livers 26 months after their last injections (Smalley et al., 1945). Man. Nine patients with
nephrotic edema received one to six intravenous injections of acacia over periods up to eight
weeks, with total doses ranging from 80-325 g. There were no signs or symptoms of liver
enlargement, and no other complications. Five of these patients excreted in the urine 5.5 per cent.
to 38 per cent. of a single dose during periods ranging from 10-30 days respectively (Johnson &
Newman, 1945).”

As taken from JECFA, 1982.

This study was designed to evaluate and characterize any subchronic toxicity of a new type of gum
arabic (SUPER GUM™ [Acacia(sen)SUPER GUM™]), a naturally processed polysaccharide
exudate from gum acacia trees (Acacia senegal), when administered to both sexes of F344 rats at
dietary levels of 0 (control), 1.25%, 2.5%, and 5.0% (10 rats/sex/group). During the study, the
treatment had no effects on clinical signs, survival, body weights, and food and water consumption,
or on findings of urinalysis, ophthalmology, hematology, or blood biochemistry. Gross pathology and
histopathology exhibited no differences of toxicological significance between control and treated
rats. Increased relative cecum (filled) weights, evident in both sexes of 5.0% group and females of
1.25% and 2.5% groups, were considered to be a physiological adaptation. Thus, the results
indicated the toxic level of SUPER GUM™ to be more than 5.0%, and the no observed adverse
effect level (NOAEL) was concluded to be 5.0% (3117 mg/kg body weights/day for males, and 3296
mg/kg body weights/day for males) from the present study. (Doi Y. et al., 2006)

This study evaluated the cardiovascular and renal effects of dietary fibre supplementation with
Acacia (sen) SUPERGUM™ (Gum Arabic) in normal individuals and a group of diabetic
nephropaths. The normal diet was supplemented with 25 g of SUPERGUM™ daily for a period of
8—-12 weeks. For the whole cohort dietary supplementation with SUPERGUM™ resulted in a fall in
mean systolic blood pressure [SBP] (138.4 £ 18.9 mmHg to 132.83 + 15.9 mmHg p = 0.01). Of note
was a significant fall in SBP seen in normal individuals who neither had hypertension nor diabetes
(129.1 £ 8.3 mmHg vs 123.6 = 11.5 mmHg, n = 10 p = 0.02). Parameters of arterial stiffness were
examined in patients with diabetic nephropathy and a fall in MAP. In this subgroup there was a
significant fall in both central systolic and diastolic blood pressures, with no alterations in Al, Al
@75 or PWV. This suggests that the beneficial effects of SUPERGUM on blood pressure are not
the result of alterations in arterial stiffness. There were no effects of SUPERGUM on renal function
and hemodynamics in patients with diabetic nephropathy. In contrast a reversible change in GFR
(113.0 ml min vs. 99.4 mil/min, p = 0.02) and ERPF (489.7 ml/min vs 463.0 ml/min, p = 0.04) was
shown in the population of healthy volunteers. The key finding of this study is the a significant
beneficial effect of dietary supplementation with SUPERGUM™ on blood pressure which is seen in
both a patient group with diabetes and mild renal involvement as well as in a normal healthy
normotensive cohort. (Glover D.A. et al., 2009)



Anderson et al. (1984) fed three groups of three male Albino Wistar rats (weights = 140 to 160 g)
diets containing 1%, 4%, and 8% (w/w) gum arabic (Acacia Senegal Gum), respectively,daily for 28
days. A fourth group served as the negative control. At necropsy, hepatic and cardiac tissues were
obtained for electron microscopy and microsomal P-450 assays. No discernible ultrastructural
differences were observed between the livers of test (all dietary groups) and control rats;
particularly, the mitochondria were normal. Also, no discernible ultrastructural differences were
found between the hearts of test (all dietary groups) and control rats. Particularly, both the
appearance and concentration of the mitochondria and myofibrils were identical in this comparison.
The results of assays of hepatic microsomal protein and cytochrome P-450 for each dietary group
indicated that gum arabic did not cause inductive effects. The investigators noted that when
induction by active agents (e.g., phenobarbitone) takes place, cytochrome P-450 values are
increased by several-fold within a few days (Anderson et al. 1984). Anderson et al. (1986) fed 10%
(w/w) Gum Arabic (Acacia Senegal Gum) daily for 45 days to Wistar albino rats (99 to 120 g). The
number of rats in the study was not stated. The rats were then killed by cervical dislocation while
under ether anesthesia. Portions of the jejunum, ileum, and cecum were excised and the
ultrastructure of each was evaluated using transmission electron microscopy. No abnormalities in
organelles were observed within cells of the jejunum, ileum, or cecum of rats fed gum arabic.
Additionally, neither inclusions nor other pathological changes were detected. It was concluded that
no significant ultrastructural differences occurred between experimental and control rats (Anderson
et al. 1986)”.

As taken CIR, 2005.

Anderson et al. (1982) evaluated the subchronic oral toxicity of gum arabic (Acacia Senegal Gum)
in two experiments using albino Wistar rats (24 to 28 days old). Body weights prior to initiation of
the study were not included. In the first experiment, groups of 15 male rats were fed gum arabic at
concentrations of 0.91% (dietary level = 0.53 g/ kg/day), 2.0% (1.08 g/kg/day), 4.3% (2.55
g/kg/day), and 8.6% (5.22 g/kg/day), respectively, for 13 weeks. Groups of 15 female rats were fed
concentrations of 0.75% (0.5 g/kg/day), 1.7% (1.05 g/ kg/day), 3.7% (2.6 g/kg/day), and 7.5%
(5.31/g/kg/day), respectively. Fifteen males and 15 females served as controls. In the second
experiment, 15 male rats were fed gum arabic at an average concentration of 18.6% (14 g/kg/day)
for 13 weeks. Fifteen female rats were fed an average concentration of 18.1% (13.8 g/kg/day). The
two control groups consisted of 15 males and 15 females, respectively. Urine and blood samples
were obtained during the study. The animals were killed under anesthesia by cervical dislocation at
the end of the treatment period and prepared for necropsy. The results for the two experiments
included the reported deaths of two control female rats. Growth rates were not reduced for male or
female rats at dietary doses up to 5 g/kg/day (~8.5% gum arabic in diet). At a concentration of
approximately 18% in the diet (14 g/kg/day), male rats had a reduced growth rate and smaller final
body weight (p < .01). The average weight gain for male rats was 78% of that of controls. Following
the ingestion of gum arabic, 5 g/kg/day, by male rats, kidney weights (absolute and relative to body
weight) were reduced (p < .05). At the highest dietary doses tested (~18%, 14 g/kg/day), kidney
weights for male and female rats were significantly reduced (p < .01). Liver weight was reduced in a
dose-dependent manner in male rats; the difference between experimental and control groups was
not significant at doses of gum arabic less than 5 g/kg/day. No significant differences were
observed in urine volume or composition between control and test groups at any of the dietary
concentrations of gum arabic tested. Similarly, no significant hematological changes were observed
between test and control groups. At microscopic examination, no alterations were found that were
attributable to the ingestion of gum arabic. The only treatment-related alteration noted at necropsy
was Cecal enlargement in rats of the highest dose groups (Anderson et al. 1982). In another study,
Anderson et al. (1984) fed four groups of five male albino Wistar rats (weights = 40 to 60 g) diets
containing 0.5%, 1.5%, 2.5%, and 3.5% (w/w) Gum Arabic (Acacia Senegal Gum), respectively,
daily for 91 days. A fifth group served as the negative control. At the end of the feeding period, the
animals were killed by cervical dislocation for necropsy. Samples of liver and heart from each
treatment group were obtained for transmission electron microscopy. Livers from the remaining rats



(two per group) were used for assays of microsomal protein and cytochrome P-450. Electron
microscopic findings for cardiac muscle included no abnormality of myofilaments, no depletion of
glycogen reserves, no abnormality of the intra-cytoplasmic mitochondria or endoplasmic reticulum,
no excessive infiltration with lipid, and no evidence of interstitial infiltration. Additionally, no
abnormalities were observed with respect to the size, chromatin content, or nucleoli of nuclei.
Electron microscopic findings for the liver included no abnormalities in hepatocytes, Kupffer cells, or
lining cells of the biliary passages. The mitochondria and nuclei were normal both in appearance
and internal structure, and no abnormalities were observed in intra-cytoplasmic glycogen stores
(Anderson et al. 1984)”

As taken from CIR, 2005.

“Five healthy male subjects (30 to 55 years old) ingested 25g gum arabic (Acacia Senegal Gum)
daily for 21 days. Toxic effects were not observed during the 21-day period; breath hydrogen
concentrations increased only after chronic administration. The fact that gum arabic was not
recovered from the feces suggest that it is degraded extensively in the human colon (Anderson
1986).”

OBSERVATIONS IN MAN

“‘Nine patients with nephrotic edema received one to six intravenous injections of acacia over
periods up to eight weeks, with total doses ranging from 80-325 g. There were no signs or
symptoms of liver enlargement, and no other complications. Five of these patients excreted in the
urine 5.5% to 38% of a single dose during periods ranging from 10 to 30 days, respectively
(Johnson & Newman, 1945).”

“Acacia gum (E414) (EFSA-Q-2011-00513): application of the decision tree on the risk assessment
of food additives with “no numerical ADI and generally authorized at QS use”:

.... Further to sub-chronic studies in rodents a NOAEL of 5000 mg/kg bw/day has been identified
and used as a point of departure (POD). Applying the appropriate UF an ADI of 25 mg/kg bw/day
could be derived. However in case of food additives characterized by “low intrinsic toxicity” and are
authorized at QS, the decision to allocate an ADI should be further discussed.”

As taken from EFSA, 2014.

Type of | Routeof | Species Dose Data | Toxic Effects Reference
Test Exposure | Observed
TDLo - | Oral Rodent - | 1260 Liver - changes in liver | TOLED5 Toxicology Letters.
Lowest rat gm/kg/13W | weight (Elsevier Science Pub. B.V.,,
published (continuous) | Kidney/Ureter/Bladder - | POB 211, 1000 AE
toxic dose changes in bladder | Amsterdam, Netherlands)
weight Blood - changes | V.1- 1977-
in serum composition | Volume(issue)/pagel/year:
(e.g. TP, bilirubin, | 14,221,1982
cholesterol)

As taken from RTECS, 2013.

“The subchronic (13 weeks) oral toxicity of acacia gum was investigated by Anderson et al. (1982).
The animals received acacia gum in their diet and the study was conducted in two consecutive
experimental phases. In the first one, the rats were given doses ranging from 0 to about 5,000 mg
acacia gum/kg body weight (bw) per day, and in the second phase, they received 0 or 14,000 mg
acacia gum/kg bw per day. The Panel noted that these two studies were done independently and
that merging their data may not be straightforward. The Panel considered that no toxicological
effect was observed in these studies by Anderson et al. (1982). From the first study, no adverse
effects have been identified up to 5,220 and 5,310 mg acacia gum/kg bw per day in male and




female, respectively, the highest dose tested. Overall, the short-term and subchronic administration
of oral doses up to 5,000 mg acacia gum/kg bw per day to rats and 20,000 mg acacia gum/kg bw
per day to mice, the highest doses tested, did not induce any biologically relevant adverse effects.
In some studies, caecal enlargement was observed. The Panel considered that an increased
caecum weight in animals fed high amounts of carbohydrates is considered as a physiological
response to an increased fermentation by the intestinal microbiota.”

As taken from EFSA, 2017

“Three human studies on gum arabic found that daily ingestion by adults of up to 30 g (equivalent
to 500 mg/kg bw per day for a 60 kg individual) over 18-21 days was well tolerated (Ross et al.,
1983; Sharma, 1985; Cherbut et al., 2003).”

As taken from JECFA, 2019.

Short-term toxicitye 14-Day (Dosed-Feed) (C50748) Completed
) Rats: F344/N; Mice: B6C3F1
) 13-Week (Dosed-Feed) (C50748) Completed
. Rats: F344/N; Mice: B6C3F1
) Dose: 0, 6300, 100000 PPM/10 PER GROUP.

As taken from NTP, 2022
5.3. Reproduction toxicity

“Groups of 21-24 pregnant Wistar-derived rats were dosed by gavage on days 6 through 15 of
gestation with 0, 16, 75, 350 or 1600 mg/kg of arabic gum suspended in corn oil. No compound-
related effect was observed on nidation, maternal or foetal survival, or on the incidence of hard or
soft tissue anomalies occurring in the offspring. The average foetal weight at birth was slightly
depressed in the high-dose group. Groups of 19-21 pregnant CD-1 mice were dosed by gavage on
days 6 through 15 of gestation with 0, 16, 75, 350 or 1600 mg/kg of arabic gum suspended in corn
oil. No compound-related effect was observed on nidation, maternal or foetal survival or on the
incidence of hard or soft tissue anomalies occurring in the offspring. The average foetal weight at
birth was slightly depressed in the high-dose group. Groups of 19-21 pregnant outbred golden
hamsters were dosed by gavage on days 6 through 10 of gestation with 0, 16, 75, 350 or 1600
mg/kg of arabic gum suspended in corn oil. No compound-related effect was observed on nidation,
maternal or foetal survival or on the incidence of hard or soft tissue anomalies occurring in the
offspring. Groups of 12-14 pregnant Dutch-belted rabbits were dosed by gavage with 0, 8, 37, 173
or 800 mg/kg of arabic gum suspended in corn oil on days 6 through 18 of gestation. The
administration of up to 37 mg/kg of the test material as a suspension in anhydrous corn oil had no
clear effect on nidation or on maternal or foetal survival. The number and type of abnormalities
seen in foetal soft or skeletal tissues derived from this group of does did not differ from the number
occurring spontaneously in the sham-treated controls. However, in 2 groups of dams dosed at 173
and 800 mg/kg bw respectively, maternal toxicity ensued with the loss of a majority of animals in
the 800 mg/kg group. Death was preceded by severe bloody diarrhoea, urinary incontinence, with
anorexia for 48-72 hours terminally. At autopsy no gross pathological findings were seen other than
haemorrhage in the mucosa of the small intestines. Does which survived the highest dose and bore
living young to term remained outwardly normal, and the offspring were likewise normal in all
respects. It was concluded that this test substance was not a teratogen in the rabbit under the test
conditions employed (Morgareidge, 1972).”

As taken from JECFA, 1982.

Gum arabic in the diet at 0, 1, 2, 4, 7.5 or 15% was available ad lib. to male and female Osborne-
Mendel rats during premating and mating and throughout gestation. During gestation, the treated



females consumed from 683 mg gum/kg body weight/day in the 1% group to 10,647 mg
gum/kg/day in the 15% group. The animals were killed on gestation day 20. There were no dose-
related changes in maternal findings, number of foetuses, foetal viability or external, visceral or
skeletal variations. No terata were seen. (Collins T.F.X. et al., 1987).

Type of | Route of | Species Dose Sex/Duration | Toxic Effects Reference

Test Exposure | Observed | Data

TDLo - | Oral Rodent - | 350 male 10 | Reproductive - | ENMUDM  Environmental
Lowest rat gm/kg | week(s) pre- | Fertility - pre- | Mutagenesis. (New York,
published mating implantation NY) V.1-9, 1979-87. For
toxic mortality (e.g. | publisher information, see
dose reduction in | EMMUEG.

number of | Volume(issue)/page/year:
implants  per | 8,357,1986

female; total
number of
implants  per
corpora lutea)

As taken from RTECS, 2013.

“In a dietary combined fertility and developmental toxicity study in rats (Collins et al., 1987), a no
observed adverse effect level (NOAEL) of 10,647 mg acacia gum/kg bw per day for reproductive,
developmental and parental effects was identified, the highest dose tested. In addition, other
reproductive studies in rats showed no effects at the highest dose tested (Morseth and lhara
(1989a), Huynh et al., 2000). In the identically performed prenatal developmental tests with acacia
gum by gavage in mice, rats and hamsters (FDRL, 1972b), 1,600 mg/kg bw per day (the highest
dose tested) showed no dose-related developmental effects.”

As taken from EFSA, 2017

“The effects of the perinatal oral exposure to Gum Arabic (GA) on mice offspring was examined.
GA was added to the drinking water of pregnant female Swiss-Webster strain mice at doses of 1
and 4 g/kg body weight, starting from the first day of pregnancy. The treatment continued until the
fifteenth day after delivery, after which mothers were switched to plain tap water. A number of tests
were carried out on offspring starting one day after birth and extending up to postnatal day 30
(PD30). Pups showed a reduced gain of body weight and delayed opening of the eyes in
comparison to the control group and only pups exposed to 1 g/kg body weight GA had a faster
appearance of hair. Sensory motor reflex tests carried out during the weaning period (from day of
birth to PD21) showed enhanced motor reflexes in pups exposed to GA. During the adolescent
period (from PD22 to PD30), offspring showed dose-dependent enhanced motor activity (on PD22),
reduced anxiety and fear (on PD27) and slightly enhanced memory and learning abilities (on
PD30). Biochemical tests of a number of blood parameters were conducted during and after the
weaning period (on PD15 and PD30, respectively). Our results indicated that GA might have a
hypoglycemic and a beneficial effect on red and white blood cell counts. This study gives a first
insight on the effect of GA consumption on offspring, providing a starting point for further studies.”
As taken from Binjumah M et al. 2019. Saudi J. Biol. Sci. 25(7), 1332-1338. PubMed, 2019
available at https://www.ncbi.nlm.nih.gov/pubmed/30505178

“The current study has been designed to evaluate the impact of cisplatin on the spermatogenesis,
histopathological pictures, DNA damage, and oxidative stress parameters in the testicular tissues
for a long period of time. Additionally, we clarify the conservative effect of gum arabic against all of
the above toxicological parameters. Twenty male Wister rats were used and divided into four equal
groups (n=5). Group 1 was used as a control negative group. Group 2 was received gum arabic
(7.5 mg/kg bwt) daily in drinking water. Group 3 was administered with a single i.p. dose of cisplatin




(7 mg/kg bwt). Group 4 was received both cisplatin and gum arabic. Body and testis weights,
epididymal sperm analysis, blood testosterone level, testis oxidative stress markers,
histopathological pictures, and immunohistochemical staining of the testicular tissues were done.
Our results showed that the cisplatin administration led to a significant reduction in the body and
testis weights, sperm count, sperm motility, blood testosterone level, and testicular antioxidants.
Additionally, it led to a significant elevation of sperm apoptosis, testicular malondialdehyde levels,
DNA damage, histopathological alteration, and caspase-3 immunostaining reactions. On the other
hand, pretreatment of rats with gum arabic was improved all of the previous parameters. From our
findings, we can conclude that the gum arabic could be used as an antioxidant and anti-apoptotic
agent to alleviate the toxicity of cisplatin on the testis.” As taken from Azouz RA and Hassanen El.
2020. Rev. Bras. Farmacogn. 30, 90-98. Available at
https://link.springer.com/article/10.1007/s43450-020-00015-7

“‘SUMMARY: Diabetes mellitus is a serious disease with a high incidence of occurrence in our
community. Gum Arabic (GA) is a branched-chain polysaccharide which has strong antioxidant
properties, and has been used to reduce the experimental toxicity. Yet, the effects of GA on
testicular tissue in type | diabetic rats have not been enough investigated. This study was designed
to investigate histological changes in testes of male Wistar rats and investigate the protective
potential of GA against diabetes- induced testicular toxicity in rats. Fifty adult male Wistar rats were
assigned into five groups (n = 10 of each): Group 1 (non-diabetic rats) served as control, Group 2
served as diabetic group injected with Alloxan, Group 3 diabetic group plus insulin, Group 4
diabetic group given 15 % GA in drinking water and Group 5 diabetic group plus insulin and GA for
4 weeks. Compared to control group, histopathological examinations of testicular tissue from the
diabetic rats group, showed degeneration, necrosis and atrophy of seminiferous with presence of
giant cells. Necrosis and hemorrhage in the renal tissue. On the other hand, treatment with GA
ameliorated all the previous histological changes. Overall, oral administration of GA alone or with
insulin daily for 4 weeks successfully ameliorated the testicular histological changes. These data
demonstrated that GA significantly improved diabetes complication in rat testis. This study
suggested that GA might have a protective effect against oxidative stress-induced impaired
testicular functions in diabetic rats. The possible mechanisms of this action might be ascribed to
their antioxidant and anti-inflammatory properties.” As taken from Al-Doaiss AA and Al-Shehri MA
2020. Int. J. Morphol., 38(2), 340-347. Available at https://bit.ly/2VMT6CC

“The Panel, performing a literature search, identified a publication on the effects of gum arabic in
which development, behaviour and biochemical parameters were tested after administration via
drinking water of 0, 1 and 4 mg/kg bw per day to female mice (Swiss-Webster strain) from gestation
day (GD) 0 to postnatal day (PND) 15 (Binjumah et al., 2018). When reviewing the publication, the
Panel noted that the study and the reporting showed several serious flaws and, therefore,
considered that the study cannot be used for risk assessment.”

As taken from EFSA, 2019.

“In this study the effect of Gum arabic (Acacia Senegal) was systemically targeted at male fertility
with two experiments, the first comparing the effectiveness of Gum arabic (GA) and Tribulus
terrestris (TT). For the first experiment, 27 adult mice Balb / ¢ (18 females, 9 males) were divided
into 3 in each group, one male and two females, group one had the usual tap water as power,
group two had 5% (w / v) GA and group three had 5% (w / v) of TT for 21 days. The results
showed, the number of offspring was more with GA treated when compared to TT treated. Blood
measurements of testosterone showed significant increase in the GA group as compared to other
groups, also Histopathological analysis showed the dose dependent 5% GA had normal
seminiferous tubules with increase spermatogenesis. In this study the enhanced fertility in GA-
treated mice Balb/c was observed and the experimental studies also show that GA fertility was
increased.” As taken from Nasir O et al. 2020. Saudi Pharm. J. 28(12), 1791-1796. PubMed, 2021
available at https://pubmed.ncbi.nim.nih.gov/33424268/



5.4. Mutagenicity

“Gum arabic did not produce a measurable mutagenic response or alteration in the recombination
frequency for Saccharomyces cerevisiae in either the host-mediated assay or in vitro. Similarly, no
mutagenicity was reported with gum arabic either in the host-mediated assay or in vitro using
Salmonella strains G-46 or TA-1530. Cultures of bone marrow metaphase chromosomes taken
from rats dosed in vivo with 50 mg or 2.5 g/kg of arabic gum showed an increased incidence of
chromosomal breaks occurring within 6 hours of treatment. Similar effects were found in vitro with
human WI-38 embryonic lung cells. Gum arabic was tested using the dominant lethal gene test in
Sprague-Dawley rats. Males were given 0, 30, 2500 or 5000 mg/kg by gavage in a water
suspension. A significant increase in dead implants was noted in pregnant females mated to males
given a single dose of 5000 mg/kg at the third week of the study. No other significant effects were
recorded and arabic gum was considered not to be mutagen in this study (Newell & Maxwell,
1972). No genetic activity was noted in in vitro mutagenic tests with Saccharomyces cerevisiae
strain D4 and Salmonella typhimurium strains TA-1535, TA-1537 and TA-1538. Both suspension
and plate tests were used, with and without activation. Activation systems were prepared from liver,
lung, kidney and testes from male mice, rats and monkeys (Brusick, 1975). Gum arabic was
concluded to be not mutagenic based on the sex- linked dominant lethal test in Drosophila
(Valencia & Abrahamson).”

As taken from JECFA, 1982.
Mutagenicity Studies:

Test System: | AMES SALMONELLA TYPHIMURIUM

Strain TA98

Indicator:

Metabolic NONE

Activation:

Method: STANDARD PLATE

Dose: 0.033-10 MG/PLATE (TEST MATERIAL SOLVENT: POTASSIUM OR SODIUM PHOSPHATE
BUFFER)

Results: NEGATIVE

Reference: [PRIVAL, MJ, SIMMON, VF AND MORTELMANS,KE; BACTERIAL MUTAGENICITY

TESTING OF 49 FOOD INGREDIENTS GIVES VERY FEW POSITIVE RESULTS; MUTAT.
RES. 260(4):321-329, 1991]

Test System: [ AMES SALMONELLA TYPHIMURIUM

Strain TA100

Indicator:

Metabolic NONE

Activation:

Method: STANDARD PLATE

Dose: 0.033-10 MG/PLATE (TEST MATERIAL SOLVENT: POTASSIUM OR SODIUM PHOSPHATE
BUFFER)

Results: NEGATIVE




Reference:

[PRIVALMJ, SIMMON,VF AND MORTELMANS,KE; BACTERIAL MUTAGENICITY
TESTING OF 49 FOOD INGREDIENTS GIVES VERY FEW POSITIVE RESULTS; MUTAT.
RES. 260(4):321-329, 1991]

Test System: AMES SALMONELLA TYPHIMURIUM

Strain Indicator: | TA1535

Metabolic NONE

Activation:

Method: STANDARD PLATE

Dose: 0.033-10 MG/PLATE (TEST MATERIAL SOLVENT: POTASSIUM OR SODIUM
PHOSPHATE BUFFER)

Results: NEGATIVE

Reference: [PRIVAL,MJ, SIMMON,VF AND MORTELMANS,KE; BACTERIAL MUTAGENICITY
TESTING OF 49 FOOD INGREDIENTS GIVES VERY FEW POSITIVE RESULTS;
MUTAT. RES. 260(4):321-329, 1991]

Test System: AMES SALMONELLA TYPHIMURIUM

Strain Indicator: | TA1537

Metabolic NONE

Activation:

Method: STANDARD PLATE

Dose: 0.033-10 MG/PLATE (TEST MATERIAL SOLVENT: POTASSIUM OR SODIUM
PHOSPHATE BUFFER)

Results: NEGATIVE

Reference: [PRIVAL, MJ, SIMMON, VF AND MORTELMANS,KE; BACTERIAL MUTAGENICITY
TESTING OF 49 FOOD INGREDIENTS GIVES VERY FEW POSITIVE RESULTS;
MUTAT. RES. 260(4):321-329, 1991]

Test System: AMES SALMONELLA TYPHIMURIUM

Strain Indicator: | TA1538

Metabolic NONE

Activation:

Method: STANDARD PLATE

Dose: 0.033-10 MG/PLATE (TEST MATERIAL SOLVENT: POTASSIUM OR SODIUM
PHOSPHATE BUFFER)

Results: NEGATIVE

Reference: [PRIVAL,MJ, SIMMON,VF AND MORTELMANS,KE; BACTERIAL MUTAGENICITY

TESTING OF 49 FOOD INGREDIENTS GIVES VERY FEW POSITIVE RESULTS;
MUTAT. RES. 260(4):321-329, 1991]




Test System:

AMES SALMONELLA TYPHIMURIUM

Strain Indicator:

TA98

Metabolic RAT, LIVER, S-9, AROCLOR 1254

Activation:

Method: STANDARD PLATE

Dose: 0.033-10 MG/PLATE (TEST MATERIAL SOLVENT: POTASSIUM OR SODIUM
PHOSPHATE BUFFER)

Results: NEGATIVE

Reference: [PRIVAL,MJ, SIMMON,VF AND MORTELMANS,KE; BACTERIAL MUTAGENICITY
TESTING OF 49 FOOD INGREDIENTS GIVES VERY FEW POSITIVE RESULTS;
MUTAT. RES. 260(4):321-329, 1991]

Test System: AMES SALMONELLA TYPHIMURIUM

Strain Indicator:

TA100

Metabolic RAT, LIVER, S-9, AROCLOR 1254

Activation:

Method: STANDARD PLATE

Dose: 0.033-10 MG/PLATE (TEST MATERIAL SOLVENT: POTASSIUM OR SODIUM
PHOSPHATE BUFFER)

Results: NEGATIVE

Reference: [PRIVAL,MJ, SIMMON,VF AND MORTELMANS,KE; BACTERIAL MUTAGENICITY
TESTING OF 49 FOOD INGREDIENTS GIVES VERY FEW POSITIVE RESULTS;
MUTAT. RES. 260(4):321-329, 1991]

Test System: AMES SALMONELLA TYPHIMURIUM

Strain Indicator:

TA1535

Metabolic RAT, LIVER, S-9, AROCLOR 1254

Activation:

Method: STANDARD PLATE

Dose: 0.033-10 MG/PLATE (TEST MATERIAL SOLVENT: POTASSIUM OR SODIUM
PHOSPHATE BUFFER)

Results: NEGATIVE

Reference: [PRIVAL,MJ, SIMMON,VF AND MORTELMANS,KE; BACTERIAL MUTAGENICITY
TESTING OF 49 FOOD INGREDIENTS GIVES VERY FEW POSITIVE RESULTS;
MUTAT. RES. 260(4):321-329, 1991]

Test System: AMES SALMONELLA TYPHIMURIUM

Strain Indicator:

TA1537




Metabolic

RAT, LIVER, S-9, AROCLOR 1254

Activation:

Method: STANDARD PLATE

Dose: 0.033-10 MG/PLATE (TEST MATERIAL SOLVENT: POTASSIUM OR SODIUM
PHOSPHATE BUFFER)

Results: NEGATIVE

Reference: [PRIVAL,MJ, SIMMON,VF AND MORTELMANS,KE; BACTERIAL MUTAGENICITY
TESTING OF 49 FOOD INGREDIENTS GIVES VERY FEW POSITIVE RESULTS;
MUTAT. RES. 260(4):321-329, 1991]

Test System: AMES SALMONELLA TYPHIMURIUM

Strain Indicator:

TA1538

Metabolic RAT, LIVER, S-9, AROCLOR 1254

Activation:

Method: STANDARD PLATE

Dose: 0.033-10 MG/PLATE (TEST MATERIAL SOLVENT: POTASSIUM OR SODIUM
PHOSPHATE BUFFER)

Results: NEGATIVE

Reference: [PRIVAL,MJ, SIMMON,VF AND MORTELMANS,KE; BACTERIAL MUTAGENICITY
TESTING OF 49 FOOD INGREDIENTS GIVES VERY FEW POSITIVE RESULTS;
MUTAT. RES. 260(4):321-329, 1991]

Test System: E. COLI

Strain Indicator: | WP2

Metabolic NONE

Activation:

Method: STANDARD PLATE

Dose: 0.033-10 MG/PLATE (TEST MATERIAL SOLVENT: POTASSIUM OR SODIUM
PHOSPHATE BUFFER)

Results: NEGATIVE

Reference: [PRIVAL,MJ, SIMMON,VF AND MORTELMANS,KE; BACTERIAL MUTAGENICITY
TESTING OF 49 FOOD INGREDIENTS GIVES VERY FEW POSITIVE RESULTS;
MUTAT. RES. 260(4):321-329, 1991]

Test System: E. COLI

Strain Indicator: | WP2

Metabolic
Activation:

RAT, LIVER, S-9, AROCLOR 1254

Method:

STANDARD PLATE




Dose:

0.033-10 MG/PLATE
PHOSPHATE BUFFER)

(TEST MATERIAL SOLVENT: POTASSIUM OR SODIUM

Results: NEGATIVE

Reference: [PRIVAL,MJ, SIMMON,VF AND MORTELMANS,KE; BACTERIAL MUTAGENICITY
TESTING OF 49 FOOD INGREDIENTS GIVES VERY FEW POSITIVE RESULTS;
MUTAT. RES. 260(4):321-329, 1991]

Test System: AMES SALMONELLA TYPHIMURIUM

Strain Indicator: | TA100

Metabolic NONE

Activation:

Method: PREINCUBATION

Dose: 100-10000 UG/PLATE (TEST MATERIAL SOLVENT: DISTILLED WATER)

Results: NEGATIVE

Reference: [ZEIGER,E, ANDERSON,B, HAWORTH,S, LAWLOR,T AND MORTELMANSK;
SALMONELLA MUTAGENICITY TESTS. V. RESULTS FROM THE TESTING OF 311
CHEMICALS; ENVIRON. MOL. MUTAGEN. 19(SUPPL.21):2-141, 1992]

Test System: AMES SALMONELLA TYPHIMURIUM

Strain Indicator:

TA100

Metabolic HAMSTER, LIVER, S-9, AROCLOR 1254 (10 OR 30%)

Activation:

Method: PREINCUBATION

Dose: 100-10000 UG/PLATE (TEST MATERIAL SOLVENT: DISTILLED WATER)

Results: NEGATIVE

Reference: [ZEIGER,E, ANDERSON,B, HAWORTH,S, LAWLOR,T AND MORTELMANSK;
SALMONELLA MUTAGENICITY TESTS. V. RESULTS FROM THE TESTING OF 311
CHEMICALS; ENVIRON. MOL. MUTAGEN. 19(SUPPL.21):2-141, 1992]

Test System: AMES SALMONELLA TYPHIMURIUM

Strain Indicator:

TA100

Metabolic RAT, LIVER, S-9, AROCLOR 1254 (10 OR 30%)

Activation:

Method: PREINCUBATION

Dose: 100-10000 UG/PLATE (TEST MATERIAL SOLVENT: DISTILLED WATER)

Results: NEGATIVE

Reference: [ZEIGER,E, ANDERSON,B, HAWORTH,S, LAWLOR,T AND MORTELMANSK;

SALMONELLA MUTAGENICITY TESTS. V. RESULTS FROM THE TESTING OF 311




CHEMICALS; ENVIRON. MOL. MUTAGEN. 19(SUPPL.21):2-141, 1992]

Test System: AMES SALMONELLA TYPHIMURIUM

Strain Indicator: | TA1535

Metabolic NONE

Activation:

Method: PREINCUBATION

Dose: 100-10000 UG/PLATE (TEST MATERIAL SOLVENT: DISTILLED WATER)

Results: NEGATIVE

Reference: [ZEIGER,E, ANDERSON,B, HAWORTH,S, LAWLOR,T AND MORTELMANSK;
SALMONELLA MUTAGENICITY TESTS. V. RESULTS FROM THE TESTING OF 311
CHEMICALS; ENVIRON. MOL. MUTAGEN. 19(SUPPL.21):2-141, 1992]

Test System: AMES SALMONELLA TYPHIMURIUM

Strain Indicator:

TA1535

Metabolic HAMSTER, LIVER, S-9, AROCLOR 1254 (10 OR 30%)

Activation:

Method: PREINCUBATION

Dose: 100-10000 UG/PLATE (TEST MATERIAL SOLVENT: DISTILLED WATER)

Results: NEGATIVE

Reference: [ZEIGER,E, ANDERSON,B, HAWORTH,S, LAWLOR,T AND MORTELMANSK;
SALMONELLA MUTAGENICITY TESTS. V. RESULTS FROM THE TESTING OF 311
CHEMICALS; ENVIRON. MOL. MUTAGEN. 19(SUPPL.21):2-141, 1992]

Test System: AMES SALMONELLA TYPHIMURIUM

Strain Indicator:

TA1535

Metabolic RAT, LIVER, S-9, AROCLOR 1254 (10 OR 30%)

Activation:

Method: PREINCUBATION

Dose: 100-10000 UG/PLATE (TEST MATERIAL SOLVENT: DISTILLED WATER)

Results: NEGATIVE

Reference: [ZEIGER,E, ANDERSON,B, HAWORTH,S, LAWLOR,T AND MORTELMANSK;
SALMONELLA MUTAGENICITY TESTS. V. RESULTS FROM THE TESTING OF 311
CHEMICALS; ENVIRON. MOL. MUTAGEN. 19(SUPPL.21):2-141, 1992]

Test System: AMES SALMONELLA TYPHIMURIUM

Strain Indicator: | TA97

Metabolic NONE

Activation:




Method:

PREINCUBATION

Dose: 100-10000 UG/PLATE (TEST MATERIAL SOLVENT: DISTILLED WATER)

Results: NEGATIVE

Reference: [ZEIGER,E, ANDERSON,B, HAWORTH,S, LAWLOR,T AND MORTELMANSK;
SALMONELLA MUTAGENICITY TESTS. V. RESULTS FROM THE TESTING OF 311
CHEMICALS; ENVIRON. MOL. MUTAGEN. 19(SUPPL.21):2-141, 1992]

Test System: AMES SALMONELLA TYPHIMURIUM

Strain Indicator:

TA97

Metabolic HAMSTER, LIVER, S-9, AROCLOR 1254 (10 OR 30%)

Activation:

Method: PREINCUBATION

Dose: 100-10000 UG/PLATE (TEST MATERIAL SOLVENT: DISTILLED WATER)

Results: NEGATIVE

Reference: [ZEIGER,E, ANDERSON,B, HAWORTH,S, LAWLOR,T AND MORTELMANSK;
SALMONELLA MUTAGENICITY TESTS. V. RESULTS FROM THE TESTING OF 311
CHEMICALS; ENVIRON. MOL. MUTAGEN. 19(SUPPL.21):2-141, 1992]

Test System: AMES SALMONELLA TYPHIMURIUM

Strain Indicator:

TA97

Metabolic RAT, LIVER, S-9, AROCLOR 1254 (10 OR 30%)

Activation:

Method: PREINCUBATION

Dose: 100-10000 UG/PLATE (TEST MATERIAL SOLVENT: DISTILLED WATER)

Results: NEGATIVE

Reference: [ZEIGER,E, ANDERSON,B, HAWORTH,S, LAWLOR,T AND MORTELMANSK;
SALMONELLA MUTAGENICITY TESTS. V. RESULTS FROM THE TESTING OF 311
CHEMICALS; ENVIRON. MOL. MUTAGEN. 19(SUPPL.21):2-141, 1992]

Test System: AMES SALMONELLA TYPHIMURIUM

Strain Indicator: | TA98

Metabolic NONE

Activation:

Method: PREINCUBATION

Dose: 100-10000 UG/PLATE (TEST MATERIAL SOLVENT: DISTILLED WATER)

Results: NEGATIVE

Reference: [ZEIGER,E, ANDERSON,B, HAWORTH,S, LAWLOR,T AND MORTELMANSK;

SALMONELLA MUTAGENICITY TESTS. V. RESULTS FROM THE TESTING OF 311




CHEMICALS; ENVIRON. MOL. MUTAGEN. 19(SUPPL.21):2-141, 1992]

Test System:

AMES SALMONELLA TYPHIMURIUM

Strain Indicator:

TA98

Metabolic HAMSTER, LIVER, S-9, AROCLOR 1254 (10 OR 30%)

Activation:

Method: PREINCUBATION

Dose: 100-10000 UG/PLATE (TEST MATERIAL SOLVENT: DISTILLED WATER)

Results: NEGATIVE

Reference: [ZEIGER,E, ANDERSON,B, HAWORTH,S, LAWLOR,T AND MORTELMANSK;
SALMONELLA MUTAGENICITY TESTS. V. RESULTS FROM THE TESTING OF 311
CHEMICALS; ENVIRON. MOL. MUTAGEN. 19(SUPPL.21):2-141, 1992]

Test System: AMES SALMONELLA TYPHIMURIUM

Strain Indicator:

TA98

Metabolic RAT, LIVER, S-9, AROCLOR 1254 (10 OR 30%)

Activation:

Method: PREINCUBATION

Dose: 100-10000 UG/PLATE (TEST MATERIAL SOLVENT: DISTILLED WATER)

Results: NEGATIVE

Reference: [ZEIGER,E, ANDERSON,B, HAWORTH,S, LAWLOR,T AND MORTELMANSK;
SALMONELLA MUTAGENICITY TESTS. V. RESULTS FROM THE TESTING OF 311
CHEMICALS; ENVIRON. MOL. MUTAGEN. 19(SUPPL.21):2-141, 1992]

Test System: AMES SALMONELLA TYPHIMURIUM

Strain Indicator: | TA1537

Metabolic NONE

Activation:

Method: PREINCUBATION

Dose: 100-10000 UG/PLATE (TEST MATERIAL SOLVENT: DISTILLED WATER)

Results: NEGATIVE

Reference: [ZEIGER,E, ANDERSON,B, HAWORTH,S, LAWLOR,T AND MORTELMANSK;
SALMONELLA MUTAGENICITY TESTS. V. RESULTS FROM THE TESTING OF 311
CHEMICALS; ENVIRON. MOL. MUTAGEN. 19(SUPPL.21):2-141, 1992]

Test System: AMES SALMONELLA TYPHIMURIUM

Strain Indicator:

TA1537

Metabolic
Activation:

HAMSTER, LIVER, S-9, AROCLOR 1254 (30%)




Method:

PREINCUBATION

Dose: 100-10000 UG/PLATE (TEST MATERIAL SOLVENT: DISTILLED WATER)

Results: NEGATIVE

Reference: [ZEIGER,E, ANDERSON,B, HAWORTH,S, LAWLOR,T AND MORTELMANSK;
SALMONELLA MUTAGENICITY TESTS. V. RESULTS FROM THE TESTING OF 311
CHEMICALS; ENVIRON. MOL. MUTAGEN. 19(SUPPL.21):2-141, 1992]

Test System: AMES SALMONELLA TYPHIMURIUM

Strain Indicator:

TA1537

Metabolic RAT, LIVER, S-9, AROCLOR 1254 (30%)

Activation:

Method: PREINCUBATION

Dose: 100-10000 UG/PLATE (TEST MATERIAL SOLVENT: DISTILLED WATER)

Results: NEGATIVE

Reference: [ZEIGER,E, ANDERSON,B, HAWORTH,S, LAWLOR,T AND MORTELMANSK;
SALMONELLA MUTAGENICITY TESTS. V. RESULTS FROM THE TESTING OF 311
CHEMICALS; ENVIRON. MOL. MUTAGEN. 19(SUPPL.21):2-141, 1992]

Test System: AMES SALMONELLA TYPHIMURIUM

Strain Indicator: | TA98

Metabolic NONE

Activation:

Method: STANDARD PLATE

Dose: 0-10 MG/ML (TEST MATERIAL SOLVENT: DMSO)

Results: NEGATIVE

Reference: [DE VEER,I, MORISKE,HJ AND RUEDEN,H; PHOTOCHEMICAL DECOMPOSITION
OF ORGANIC COMPOUNDS IN WATER AFTER UV-IRRADIATION: INVESTIGATION
OF POSITIVE MUTAGENIC EFFECTS; TOXICOL. LETT. 72(1-3):113-119, 1994]

Test System: AMES SALMONELLA TYPHIMURIUM

Strain Indicator:

TA98

Metabolic RAT, LIVER, S-9, AROCLOR 1254

Activation:

Method: STANDARD PLATE

Dose: 0-10 MG/ML (TEST MATERIAL SOLVENT: DMSO)

Results: NEGATIVE

Reference: [DE VEER,l, MORISKE,HJ AND RUEDEN,H; PHOTOCHEMICAL DECOMPOSITION

OF ORGANIC COMPOUNDS IN WATER AFTER UV-IRRADIATION: INVESTIGATION




OF POSITIVE MUTAGENIC EFFECTS; TOXICOL. LETT. 72(1-3):113-119, 1994]

Test System: AMES SALMONELLA TYPHIMURIUM

Strain Indicator: | TA100

Metabolic NONE

Activation:

Method: STANDARD PLATE

Dose: 0-10 MG/ML (TEST MATERIAL SOLVENT: DMSO)

Results: NEGATIVE

Reference: [DE VEER,I, MORISKE,HJ AND RUEDEN,H; PHOTOCHEMICAL DECOMPOSITION
OF ORGANIC COMPOUNDS IN WATER AFTER UV-IRRADIATION: INVESTIGATION
OF POSITIVE MUTAGENIC EFFECTS; TOXICOL. LETT. 72(1-3):113-119, 1994]

Test System: AMES SALMONELLA TYPHIMURIUM

Strain Indicator:

TA100

Metabolic RAT, LIVER, S-9, AROCLOR 1254

Activation:

Method: STANDARD PLATE

Dose: 0-10 MG/ML (TEST MATERIAL SOLVENT: DMSO)

Results: NEGATIVE

Reference: [DE VEER,I, MORISKE,HJ AND RUEDEN,H; PHOTOCHEMICAL DECOMPOSITION

OF ORGANIC COMPOUNDS IN WATER AFTER UV-IRRADIATION: INVESTIGATION
OF POSITIVE MUTAGENIC EFFECTS; TOXICOL. LETT. 72(1-3):113-119, 1994]

As taken from CCRIS, 1995.

Type of | Route of | Species
Test Exposure Observed Dose Data Reference
Dominant Oral Rodent - rat | 54600 ENMUDM Environmental Mutagenesis. (New
lethal test mg/kg/10W York, NY) V.1-9, 1979-87. For publisher
(continuous) information, see EMMUEG.
Volume(issue)/pagel/year: 8,357,1986

As taken from RTECS, 2013.

Gum Arabic

Species/Cell Type:

Nonhuman

Assay Type:

Sister-chromatid exchange (SCE) in vivo

Assay Code:

SC3T

Results:

No conclusion




Reference: EMICBACK/48665; MUTAT RES 113:33-43,1983

As taken from GENE-TOX, 1998

“ Based on the data available, the Panel considered that there is no concern with respect to the
genotoxicity of acacia gum.”

As taken from EFSA, 2017

“‘“BACKGROUND: Lifestyle-related diseases such as diabetes are steadily increasing worldwide. In
Sudan, there are a variety of plant species used traditionally for the treatment of diabetes, obesity
and other symptoms which need to be validated through scientific studies for their claimed
traditional uses. Therefore, in the current study, the free radical scavenging activity, a-glucosidase
inhibitory and pancreatic lipase inhibitory activities of 70% ethanol and water extracts of eighteen
Sudanese medicinal plants were investigated using various in vitro assays. Moreover, the
cytotoxicity and genotoxicity were assessed for the bioactive plant extracts. METHODS: Eighteen
plants were selected on the basis of their traditional uses and extracted with 70% ethanol and
water to obtain thirty-six extracts. The obtained extracts were screened using different in vitro
bioassays namely, 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical scavenging, a-glucosidase
inhibitory and pancreatic lipase inhibitory assays. Furthermore, the active plant extracts were
investigated for their cytotoxicity and genotoxicity on HelLa cell line using HCS DNA Damage
Assay. RESULTS: Both 70% ethanol and water extracts of Acacia nilotica, Ziziphus spina-christi,
Abrus precatorius, and Geigeria alata along with the 70% ethanol extract of Martynia annua
showed potent free radical scavenging activity. Regarding the a-glucosidase inhibition assay, both
extracts of Acacia nilotica, Ziziphus spina-christi, Geigeria alata, and Cyperus rotundus showed
potent activity. In general, 70% ethanol extracts were more potent compared to water extracts with
exception of Cordia sinensis and Cymbopogon proximus, for which water extracts also showed
potent enzyme inhibitory activity. Similarly, water extracts of Acacia nilotica and Ziziphus spina-
christi showed potent inhibitory activity against pancreatic lipase enzyme. Some of the extracts also
showed significant genotoxicity and cytotoxicity at the concentration range used for bioactivities.
CONCLUSION: The extracts of Acacia nilotica, Ziziphus spina-christi, Geigeria alata, Martynia
annua and Abrus precatorius exhibited an appreciable range of activity on antioxidant and enzyme
inhibitory assays.” As taken from Elbashir SMI et al. 2018. BMC Complement. Altern. Med. 18(1),
282. PubMed, 2019 available at https://www.ncbi.nlm.nih.gov/pubmed/30340582

“Acetamiprid (ACE), a neonicotinoid insecticide, is widely used in agriculture either alone or in
combination with other insecticides. A combined approach employing micronucleus test (MNT) and
chromosomal aberrations (CA) assay was utilized to assess the genotoxic effects of ACE in bone
marrow of Swiss albino male mice. Acetamiprid was administered i.p. daily at 4.6 and 2.3
mg/kg/day along with 3% gum acacia as negative control for 60 and 90 days and
cyclophosphamide (50 mg/kg b.wt.) as positive control. ACE treatment resulted in a dose-
dependent increase in the frequencies of micronuclei per cell and chromosomal aberrations in bone
marrow cells. The increased micronuclei formation in total erythrocyte cells (immature PCEs and
mature NCEs) was observed only at higher dose level (4.6 mg/kg b.wt.) administered for 90 days.
The test also indicated the cytotoxic effect of higher dose level of pesticide by PCE/NCE ratio. The
number of chromosomal aberrations were increased in the pesticide treated group compared to the
negative control group, although significant increase was observed only in the group exposed to
higher dose level of pesticide for both 60 and 90 days. Thus, daily exposure of ACE at a dose level
of 4.6 mg/kg body weight for 60 and 90 days caused genotoxic and cytotoxic effects on the somatic
cells of Swiss albino male mice.” As taken from Bagri P and Jain SK 2019. Drug Chem. Toxicol.
42(4), 357-363. PubMed, 2020 available at https://pubmed.ncbi.nim.nih.gov/29405074/

“Arabic gum (Acacia senegal, AG) is proven effective antioxidant and cytoprotective agent. The
present study was designed to test this notion by investigating the possible role of AG against the
radiographic contrast medium (loxitalamate, Telebrix-35®, TBX)-induced oxidative stress and



genotoxicity. Albino rats were divided into four groups and supplied with either; distilled water, daily
10% (w/v) AG, an intravenous dose of TBX (1600 mg I/kg b.wt) and co-administration of TBX and
AG. Rats were sacrificed and blood samples were collected to assess the genotoxicity employing
the peripheral blood leucocytes fluorescent double staining; namely the acridine orange/ethidium
bromide (AO/EB) staining and alkaline comet assay. Further, chromosomal analyses were done in
bone marrow cells. Serum urea and creatinine levels, in addition to malondialdehyde (MDA), nitric
oxide (NO), catalase (CAT) and glutathione (GSH) levels in kidney tissues were measured. Liquid
chromatography-mass spectrophotometry (LC-MS-MS) was performed to identify the chemical
composition of AG extract. Kidney functions, single/double-stranded DNA damage, chromosomal
aberrations, mitotic index, MDA and NO levels were significantly (p < 0.001) increased in TBX-
treated group compared to the control and AG-treated one. Meanwhile, CAT and GSH activities
were significantly diminished and the AG supplementation significantly (p < 0.001) ameliorated
these effects compared with the control and AG-treated groups. Five compounds have been
identified using GNPS networking including 7,3',4'-Trihydroxyisoflavone, = Noscapine,
Tetrahydropapaveroline, Costunolide, Hesperidin. In conclusion, results of the present study
suggest that AG exerted a protective role against TBX-induced oxidative stress and genotoxicity
which may be attributed to the active metabolites in the gum.” As taken from El-Garawani | et al.
2021. Antioxidants (Basel) 10(2), 221. PubMed, 2021 available at
https://pubmed.ncbi.nim.nih.gov/33540787/

5.5. Cytotoxicity

Iron oxide magnetic nanoparticles (MNPs) were synthesized by the chemical co-precipitation
method and coated with gum arabic (GA) by physical adsorption and covalent attachment. Cultures
of mammalian cell lines (HEK293, CHO and TE671) were grown in the presence of uncoated and
GA-coated MNPs. Cellular growth was followed by optical microscopy in order to assess the
proportion of cells with particles, alterations in cellular density and the presence of debris. The in
vitro assays demonstrated that cells from different origins are affected differently by the presence of
the nanoparticles. Also, the methods followed for GA coating of MNPs endow distinct surface
characteristics that probably underlie the observed differences when in contact with the cells. In
general, the nanoparticles to which the GA was adsorbed had a smaller ability to attach to the cells’
surface and to compromise the viability of the cultures. (Bicho A. et al., 2010).

“Acacia arabica and Moringa oleifera are credited with a number of medicinal properties.
Traditionally gum of Acacia plant is used in the treatment of skin disorders to soothe skin rashes,
soreness, inflammation and burns while Moringa seed extracts are known to have antibacterial
activity. In the present study the potential of the polymeric component of aqueous extracts of gum
acacia (GA) and the seeds of M. oleifera (MSP) in wound management was evaluated. The results
revealed that both biopolymers were hemostatic and hasten blood coagulation. They....were non-
cytotoxic in nature. Both showed antibacterial activity against organisms known to be involved in
wound infections with MIC ranging from 500-600 microg mL(-1) for GA and 300-700 microg mL(-1)
for MSP....” As taken from Bhatnagar M et al. 2013. Indian. J. Exp. Biol. 51(10), 804-10. PubMed,
2014 available at http://www.ncbi.nim.nih.gov/pubmed/24266104

“Background: The herbal extracts have been effectively tried in the treatment and prevention of
many oral diseases. Aim: The aim is to assess the antimicrobial efficacy of Acacia nilotica, Murraya
koenigii L. Sprengel, Eucalyptus hybrid, Psidium guajava extracts and their combinations on
Fusobacterium nucleatum (Fn) and Porphyromonas gingivalis (Pg). Materials and Methods: The
extraction process was carried out by Soxhlet apparatus using ethanol as solvent. The
combinations of the four plant extracts were prepared by combining an equal quantity of 10%
solution of each of the four plant extracts. The antimicrobial efficacy testing of the plant extracts and
their combinations on Fn and Pg was performed using agar well diffusion method. Columbia 5% of
sheep blood agar plates were used for antimicrobial efficacy testing under anaerobic conditions.
The qualitative assay was carried out to identify the various phytochemical constituents. Dimethyl



sulfoxide and 0.2% chlorhexidine acted as negative and positive controls, respectively. The mean
diameter of inhibition zone between different categories was compared using one-way analysis of
variance. Results: All the individual plant extracts and their double, triple, and quadruple
combinations were effective in inhibiting the growth of these bacteria. However, 0.2% chlorhexidine
produced the highest mean diameter of inhibition zone. Conclusion: The plant extracts in
combinations offer enhanced antimicrobial efficacy due to their synergistic action besides slowing
the development of bacterial resistance. Hence, these extracts in combinations could be used tried
as effective alternates to chlorhexidine.” As taken from Chandra Shekar BR et al. 2018. Indian J.
Dent. Res. 29(5), 641-645. PubMed, 2019 available at
https://www.ncbi.nlm.nih.gov/pubmed/30409946

‘ETHNOPHARMACOLOGICAL RELEVANCE: In Mexico, plants are an important element of
traditional medicine, and many are considered part of Mexican cultural heritage from prehispanic
and colonial times. Nevertheless, relatively few systematic scientific studies have been conducted
to fully characterize the chemical composition and pharmacological activities of Mexican medicinal
plants. Acacia farnesiana is used in Mexican traditional medicine to treat dysentery and
tuberculosis and therefore could have bioactive compounds that may explain its traditional use.
AIMS OF THE STUDY: i) To isolate and characterize the compounds from the hexanic,
chloroformic and methanolic extracts; ii) to identify the volatile compounds from methylated hexanic
and chloroformic extracts using GC-FID and GC-MS methods; iii) to identify the compounds from
methanolic and aqueous extracts using HPLC-Q-TOF-MS; iv) to test the activity of extracts and
isolated compounds against Mycobacterium tuberculosis and dysentery bacteria. MATERIAL AND
METHODS: A. farnesiana fruits were collected in Acatlan de Osorio, Puebla, Mexico. Hexanic,
chloroformic, methanolic and aqueous extracts were prepared and analyzed by different
chromatographic techniques including column chromatography, flash chromatography, GC-FID,
GC-MS and HPLC-Q-TOF-MS. Structural elucidation was carried out by NMR spectroscopic
analysis. The activity of extracts, phytochemicals and semi-synthetic derivatives against
Mycobacterium tuberculosis H37Rv and G122 as well as dysentery bacteria (Campylobacter jejuni,
Shigella flexneri, Salmonella enteritidis, Yersinia enterocolitica and enterohemorrhagic Escherichia
coli) was determined by the broth microdilution method and reported as minimal inhibitory
concentration (MIC pg/mL). RESULTS: From both hexane and chloroform extracts, tetracosanoic
acid (2S)-2,3-dihydroxypropyl ester (1) and (3B,22E)-estigmasta-5,22-dien-3-yl  B-D-
glucopyranoside (2) were isolated and characterized. From the methanolic extract, methyl gallate
(3), gallic acid (4), (3B,22E)-estigmasta-5,22-dien-3-yl B-D-glucopyranoside (2), (2S) naringenin 7-
O-B-glucopyranoside (prunin, 5), pinitol (6) and sucrose (7) were isolated and characterized.
Furthermore, hexanic and chloroformic extracts were analyzed by GC-FID and GC-MS and 18
methylated fatty acids were identified for each extract in addition to three sterols. The methanolic
and aqueous extracts were analyzed separately by HPLC-Q-TOF-MS, and 15 compounds were
identified in each extract. The compounds 1, 2, and 7, in addition to 13 fatty acids and eight
phenolic compounds, were identified for the first time in A. farnesiana. The extracts showed
antitubercular (MIC 100-200 ug/mL) and antidysentery activity (MIC 100-200 ug/mL). Methyl gallate
and its acetylated derivative showed activity against the sensible strain M. tuberculosis H37Rv with
MIC values of 50-25 ug/mL, respectively. The flavanone prunin showed activity against multidrug
resistant M. tuberculosis G122 (MIC 50 pg/mL). Methyl gallate, gallic acid and prunin showed
activity against C. jejuni (MIC 50 ug/mL). CONCLUSIONS: The activity of tested extracts and
isolated compounds against M. tuberculosis and dysentery bacteria justifies the ethnomedical use
of A. farnesiana fruits for the treatment of tuberculosis and dysentery.” As taken from Hernandez-
Garcia E et al. 2019. J. Ethnopharmacol. 230, 74-80. PubMed, 2019 available at
https://www.ncbi.nlm.nih.gov/pubmed/30367988

“‘“BACKGROUND: Despite the significant developments occurring in the treatment of cancer, it still
remains the second deadly disease, responsible for 8.2 million deaths every year. Various natural
substances have been studied for active molecules of tumor suppression in the past and the



tropical flora, by its diversity, continues to provide new antitumor drugs. Acacia seyal is a plant used
in Cameroonian traditional system to treat cancer. It exhibited cytotoxic effects towards human
breast adenocarcinoma cells. The present work was therefore designed to elucidate the underlying
mechanisms by which A. seyal extract induced its cytotoxic effect. METHODS: The cell death
mechanism (apoptosis or necrosis) and cell cycle analyses were assessed using flow cytometry.
The levels of reactive oxygen species (ROS), mitochondrial membrane potential (AWm), caspases
activities as well as Bcl-2 and Bcl-xL protein contents were assessed in MDA-MB-231 cells.
Afterwards, cell migration/invasion was also assessed. RESULTS: The A. seyal extract induced
apoptosis in MDA-MB-231 cells, while it failed to do so in MCF-7 cells. It induced cell cycle arrest in
G2/M phase. Further it induced a decrease in AWm, an increase in ROS levels and caspases
activities as well as a down regulation in Bcl-2 and Bcl-xL protein contents in MDA-MB-231 cells.
Moreover, A. seyal extract exhibited anti-migration, anti-invasion activities in MDA-MB-231 cells.
CONCLUSION: These results demonstrate that A. seyal extract induced its antitumor effects mainly
by interference in metastasis related events, by triggering apoptosis through a ROS-mediated
mitochondrial pathway.” As taken from Zingue S et al. 2018. J. Ethnopharmacol. 223, 41-50.
PubMed, 2019 available at https://www.ncbi.nlm.nih.gov/pubmed/29783017

“The Gum Arabic of Acacia senegal (GA) was reported to treat several diseases such as kidney
failure, cardiovascular, and gastrointestinal. However, scarce investigations has been achieved on
phytoconstitutes of GA. Therefore, the screening was carried out to study phytochemical properties.
The phytochemical screening showed that GA contains high amount of saponins and alkaloids,
moderate amount of cardiac glycosides, and trace amount of tannins. Consequently, the bioactivity
of GA aqueous extract as antimicrobial and mosquito larvicides were investigated. GA extract
exhibited antimicrobial activity against the test organisms with different zones of inhibition ranging
0-18 mm. The larvicidal activity was significantly improved with increasing extract dose and
exposure period with mortality up to 86.7%. Results reveal that the crude extract of GA contains
important biomolecules which proved with a substantial larvicidal and antimicrobial activities.” As
taken from Daffalla HM 2018. Walailak Journal of Science and Technology (WJST) 17. Available at:
http://wjst.wu.ac.th/index.php/wijst/article/view/5540

“The present study aimed to assess the in vitro antibacterial and antibiotic modifying activities of
methanol extracts prepared from the leaf (APL) and bark (APB) of Acacia polyacantha, fractions
(APLa-d) and compounds isolated from APL against a panel of multidrug resistant (MDR) Gram-
negative bacteria. Leaf extract was subjected to column chromatography for compounds isolation;
antibacterial assays were performed on samples alone and with an efflux pump inhibitor (EPI),
respectively, and several antibiotics on the tested bacteria. The phytochemical investigation of APL
led to the isolation of stigmasterol (1), B-amyrin (2), 3-O-B-glucopyranosylstigmasterol (3), 3-O-
methyl-D-chiro-inositol (4), epicatechin (5), quercetin-3-O-glucoside (6), 3-O-[B-xylopyranosyl-
(1—4)-B-galactopyranosyl]-oleanolic acid (7), and 3-0O-[B-galactopyranosyl-(1—4)-3-
galactopyranosyl]-oleanolic acid (8). APL and APB had minimal inhibitory concentration (MIC)
values < 1024 pg/mL on 73.3% and 46.7% of the tested bacteria, respectively. APLb and APLd
were effective against 88.9% of tested bacterial species with compound 8 showing the highest
activity inhibiting 88.9% of tested bacteria. The EPI, phenylalanine-arginine-B-naphthylamide
(PARN), strongly improved the activity of APL, APLb, APLd, and compound 8 on all tested bacteria.
Synergistic effects were obtained when APL and compounds 7 and 8 were combined with
erythromycin (ERY), gentamycin (GEN), ciprofloxacin (CIP), and norfloxacin (NOR). The present
study demonstrates the antibacterial potential of Acacia polyacantha and its constituents to combat
bacterial infections alone or in combination with EPL.” As taken from Mambe FT et al. 2019.
Evidence-based complementary and alternative medicine. Article ID 7507549. Available at
https://www.hindawi.com/journals/ecam/2019/7507549/cta/

“Gum Arabic as Prebiotic is food ingredients that stimulate the growth of useful bacteria which lives
in the large intestine of the human being or animal since birth and beneficial to the digestive



system, body's immunity, disposal of poisons, fats and excreta. Besides it negates the effects of
harmful bacteria thus protecting from the diseases, cancer, diabetes and obesity. Present study
aimed to investigate the in vitro and in vivo the effect of Arabic gum as exudates and different parts
of the tree extracts; Aqueous, ethanol and Hexsane extracts of exudates, leaf, fruits and Bark of
Arabic Gum tree as potential antibacterial against different several strains of pathogenic bacteria it
was concluded that There was a strong inhibitory effect of aqueous, ethanol and hexane extracts of
Arabic Gum exudates, leaf, fruit and bark on most of the gram positive and gram negative bacteria.
The largest inhibition zones of bacterial strains were for Staphylococcus aureus, followed by
Streptococcus pyogenes and Salmonella typhimurium while the smallest inhibition zones were for
Yersinia pestis, Pseudomonas aeruginosa and Staphylococcus epidermidis. The three tested
strains greatly inhibited due to the presence of Arabic Gum in diet of mice but with different
degrees, make us noticed that the most bacterial strain affected was Streptococcus pyogenes
followed by Staphylococcus aureus followed by Salmonella typhimurium.” As taken from Osman
HAE-FM and Zaki MS, 2019. Researcher 11(2), 17-23. Available at
http://www.sciencepub.net/researcher/rsj110219/05_34449rsj110219_17_23.pdf

“Infectious diseases are important cause of morbidity and mortality due to continuous emergence of
microbial resistance to conventional drugs. Acacia nilotica, Ziziphus jujube Linn and Lawsonia
inermis are widely used for traditional medicine in Northern Nigeria. However, little is known about
the biochemical and microbiological potentials of these indigenous plants. In this study, the plants
leaves were screened for phytochemical and in vitro antimicrobial potentials using standard
methods. Quantitative phytochemical analysis of crude methanolic leave extracts revealed high
content of glycoside, tannins and phenols. High levels of saponins and flavonoids were also
detected. The extracts exhibited antibacterial effects on Escherichia coli, Pseudomonas
flourecense, Streptococcus and Staphylococcus aureus. At 50 mg/ml extract concentration, the
zone of inhibition observed was greater than 6mm. This indicates high inhibitory potency of the
plants leaves. In comparison to streptomycin sulphate, A. nilotica and L. inermis had statistically
similar (P>0.05) effect on E. coli at 50 mg/ml. In general, the inhibitory effect of A. nilotica and L.
inermis were higher than that of Z. jujube Linn in all concentrations, except on E. coli at 150 mg/ml.
Both the extracts and control drug had minimum inhibitory concentration of 10 mg/ml for all the
microbes tested except Streptococcus (20-25 mg/ml). Furthermore, the average Minimum
Bactericidal Concentration was 15 mg/ml except for Streptococcus with 20-25 mg/ml. Methanol
extracts of Acacia nilotica, Ziziphus jujube Linn, and Lawsonia inermis exhibit antibacterial effect,
hence could be used as sources of potent agents against bacterial infection.” As taken from
Abubakar AL et al. 2018. Nigerian Journal of Basic and Applied Science 26(2), 01-08. Available at
https://www.ajol.info/index.php/njbas/article/view/184782

“Gum arabic (GA) is a traditional herbal medicine from Acacia Senegal (L.) Willdenow trees, which
consist of a complex mixture of polysaccharides and glycoproteins. It is used in daily applications
for several diseases and is considered to protect against bacterial infections. The detailed
mechanisms behind these observations are still unclear. In this study, we investigated the direct
antibacterial activity of GA water and ethanol extracts against Staphylococcus (S.) aureus or
Escherichia (E.) coli and the immunomodulating properties of those extracts on granulocytes as a
first line of defense against bacteria. Firstly, the direct antimicrobial effect of GA was tested on three
different S. aureus strains and two E. coli strains. The growth of bacteria was analyzed in the
presence of different GA concentrations over time. GA water as well as ethanol extracts showed a
significant growth inhibition in a concentration-dependent manner in the case of S. aureus
Newman, S. aureus Rd5, and E. coli 25922, but not in the case of S. aureus USA300 and E. coli
K1. Transmission electron microscopic analysis confirmed an antibacterial effect of GA on the
bacteria. Secondly, the immunomodulatory effect of GA on the antimicrobial activity of bovine or
human blood-derived granulocytes was evaluated. Interestingly, water and ethanol extracts
enhanced antimicrobial activity of granulocytes by the induction of intracellular ROS production. In
line with these data, GA increased the phagocytosis rate of E. coli. No effect was seen on



neutrophil extracellular trap (NET) formation that mediates killing of extracellular bacteria such as
S. aureus. In conclusion, we show that GA exhibits a direct antibacterial effect against some S.
aureus and E. coli strains. Furthermore, GA boosts the antimicrobial activities of granulocytes and
increases intracellular ROS production, which may lead to more phagocytosis and intracellular
killing. These data might explain the described putative antimicrobial activity of GA used in
traditional medicine.” As taken from Baien SH et al. 2020. Front. Immunol. 10, 3119. PubMed, 2020
available at https://pubmed.ncbi.nim.nih.gov/32082302/

“Gum Arabic is a natural gummy exudate gained from the trees of Acacia species (Acacia senegal
and Acacia seyal), Family: Fabaceae. Gum Arabic considers as a dietary fiber with a high
percentage of carbohydrates and low protein content. Sugars arabinose and ribose were originally
discovered and isolated from gum Arabic and it is representing the original source of these sugars.
A gum emanation from trees occurs under stress conditions such as heat, poor soil fertility, drought,
and injury. Mainly gum is produced in belt region of Africa, mainly Sudan, Chad, and Nigeria. In the
food industry, it is used in confectionery; in the pharmaceutical industry, it is used as emulsifier, film
coating and others. Traditionally the gum used for chronic renal failure, digestive discomfort, and
others. Although gum Arabic considered as an inert substance, recent information demonstrated
multiple pharmacological and medical effects, such as weight reduction, antihypertensive,
antihyperlipidemic, anticoagulant, antibacterial, antidiabetic, anti-inflammatory, nephroprotective
and other effects.” As taken from Jaafar NS. 2019. Iraqi J. Pharm. Sci. 28(2), 9-16. Available at
http://bijps.uobaghdad.edu.ig/index.php/bijps/article/view/896

5.6. Carcinogenicity

... Under the conditions of this bioassay, gum arabic was not carcinogenic for F344 rats or B6C3F1
mice of either sex. ... Levels of Evidence of Carcinogenicity: Male Rats: Negative; Female Rats:
Negative; Male Mice: Negative; Female Mice: Negative [Carcinogenesis Bioassay of Gum Arabic in
F344 Rats and B6C3F1 Mice. Technical Report Series No. 227 (1982) NIH Publication No. 82-1783
U.S. Department of Health and Human Services, National Toxicology Program, National Institute of
Environmental Health Sciences, Research Triangle Park, NC 27709] **PEER REVIEWED** A
carcinogenesis bioassay of gum arabic (81 -86% pure) ... was conducted by feeding diets
containing 25,000 or 50,000 ppm of the test substance to 50 F344 rats and 50 B6C3F1 mice of
each sex for 103 wk. Groups of untreated rats and mice of each sex served as controls. ... Under
the conditions of this bioassay, gum arabic was not carcinogenic for F344 rats or B6C3F1 mice of
either sex. ... Levels of Evidence of Carcinogenicity: Male Rats: Negative; Female Rats: Negative;
Male Mice: Negative; Female Mice: Negative. [Carcinogenesis Bioassay of Gum Arabic in F344
Rats and B6C3F1 Mice. Technical Report Series No. 227 (1982) NIH Publication No. 82-1783 U.S.
Department of Health and Human Services, National Toxicology Program, National Institute of
Environmental Health Sciences, Research Triangle Park, NC 27709] **PEER REVIEWED**

As taken from HSDB, 2002.

Mouse: Groups of 50 male and 50 female B6C3F1 mice were given arabic gum in the diet at
concentrations of 0, 25 000 or 50 000 ppm (0, 2.5 or 5.0%) for 103 weeks. The animals were
maintained on a control diet for an additional 2 weeks prior to sacrifice. No effect of the test
compound on body weight gain was noted in either sex, although mean daily food consumption
was reduced in both sexes of the groups receiving arabic gum. No effect of the test compound was
noted with respect to survival, clinical signs, or incidence of gross or microscopic non-neoplastic
lesions. Hepatocellular adenoma of the liver was found in 2/49 controls, 0/50 low-dose and 6/49
high-dosefemales. Hepatocellular carcinomas were found in 1/49 controls, 2/50 low-dose and 6/50
high-dose females. The number of female mice with hepatocellular adenoma, carcinoma or
unspecified neoplasm of the liver were 4/49, 2/50 and 10/49 in controls, low-dose and high-dose
animals, respectively. Some high-dose animals had both a hepatocellular adenoma and a
hepatocellular carcinoma. The historical records at the performing laboratory indicate the incidence



of control female B6C3F1 mice with adenomas or carcinomas of the liver has been 56/975 (5.7%)
with a range of 1/50 to 11/54 (2-20.3%). Male mice given arabic gum did not have an increased
incidence of liver tumours. The incidence of mice with haemangiomas or haemangiosarcomas of
the circulatory system was not significant in either sex. The conclusion of the study was that there
was no site at which an increase in tumour incidence could be clearly associated with the
administration of the chemical (National Toxicology Program, 1980).

Rat: Groups of 50 male and 50 female Fischer 344 rats were given gum arabic in the diet at
concentrations of 0, 25 000 or 50 000 ppm (0, 2.5 or 5.0%) for 103 weeks. The animals were
maintained on the control diets for an additional 2 weeks prior to sacrifice. In the males, body
weights of test and control animals were comparable throughout the study, while in the females,
weight gain in the test animals was slightly less than that of controls. The effect was not dose
related. As compared to controls, feed intake was reduced in test males and test females. No
effects of the test compound were reported with respect to clinical signs, survival, or incidence of
gross or microscopic lesions (National Toxicology Program, 1980).

As taken from JECFA, 1982.

Carcinogenicity Studies:

Species: MOUSE

Strain/Sex: | B6C3F1/FEMALE

Route: ORAL

Dose: 0; 25000; 50000 PPM IN DIET

Results: NEGATIVE

Reference: | [NCI/NTP CARCINOGENESIS TECHNICAL REPORT SERIES; NATIONAL CANCER
INSTITUTE/NATIONAL TOXICOLOGY PROGRAM; U.S. DEPARTMENT OF HEALTH AND
HUMAN SERVICES, TR-227 Y82]

Species: MOUSE

Strain/Sex: | B6C3F1/MALE

Route: ORAL

Dose: 0; 25000; 50000 PPM IN DIET

Results: NEGATIVE

Reference: | [NCI/NTP CARCINOGENESIS TECHNICAL REPORT SERIES; NATIONAL CANCER
INSTITUTE/NATIONAL TOXICOLOGY PROGRAM; U.S. DEPARTMENT OF HEALTH AND
HUMAN SERVICES, TR-227 Y82]

Species: RAT

Strain/Sex: | F344/FEMALE

Route: ORAL

Dose: 0; 25000; 50000 PPM IN DIET

Results: NEGATIVE

Reference: | [NCI/NTP__CARCINOGENESIS TECHNICAL REPORT SERIES; NATIONAL CANCER




INSTITUTE/NATIONAL TOXICOLOGY PROGRAM; U.S. DEPARTMENT OF HEALTH AND
HUMAN SERVICES, TR-227 Y82]

Species: RAT

Strain/Sex: | F344/MALE

Route: ORAL

Dose: 0; 25000; 50000 PPM IN DIET

Results: NEGATIVE

Reference: | [NCI/NTP CARCINOGENESIS TECHNICAL REPORT SERIES; NATIONAL CANCER
INSTITUTE/NATIONAL TOXICOLOGY PROGRAM; U.S. DEPARTMENT OF HEALTH AND
HUMAN SERVICES, TR-227 Y82]

As taken from CCRIS, 1995.

EFSA documentation stated ‘that studies on carcinogenicity of gum arabic (acacia gum) in mouse
(B6C3F, both sexes) and rat (F344, both sexes) are available. As regards the mouse, in a 103-
weeks feeding study with acacia gum at levels up to 5% in the diet (equivalent to about 7500 mg/kg
bw/day), there was no site at which an increase in tumour incidence could be clearly associated
with the administration of the chemical (NTP, 1982). Similarly in a 103-week feeding study in the rat
with acacia gum at levels up to 5% in the diet (equivalent to about 2500 mg/kg bw/day), no effects
of the test compound were reported with respect to clinical signs, survival, or incidence of gross or
microscopic lesions (NTP, 1982), (EFSA, 2010a).

“Gum arabic (GA), a water-soluble dietary fiber rich in Ca(2+), Mg(2+) and K(+), is used in Middle
Eastern countries for the treatment of patients with chronic kidney disease....GA treatment
counteracts the development of tumors following chemical cancerogenesis....” As taken from Nasir
O. 2013. Kidney Blood Press. Res. 37(4-5), 269-79. PubMed, 2014 available at
http://www.ncbi.nim.nih.gov/pubmed/24022265

“No chronic toxicity studies according to OECD guidelines (452) or equivalent have been identified.
Acacia gum was tested for carcinogenicity in rats and mice receiving diets containing 2.5% and 5%
acacia gum in the feed for 103 weeks equivalent to 1,250 and 2,500 mg acacia gum/kg bw per day
in rats, and 3,750 and 7,500 mg acacia gum/kg bw per day in mice (NTP, 1982; Melnick et al.,
1983). From this study, the Panel considered that acacia gum is not of concern with respect to
carcinogenicity.”

As taken from EFSA, 2017
5.7. Irritation/immunotoxicity

When applied locally to irritated or abraded tissues, demulcents tend to coat surface &, by
mechanical means, protect underlying cells from stimuli that result from contact with air or irritants
in environment. /demulcents/ [Goodman, L.S., and A. Gilman. (eds.) The Pharmacological Basis of
Therapeutics. 5th ed. New York: Macmillan Publishing Co., Inc., 1975., p. 946] **PEER
REVIEWED**

Printing workers exposed to.../gum arabic/ mist have been found to suffer from allergic reactions
often known as "printer's asthma", frequency of allergic symptoms depending mainly on
atmospheric gum arabic concn. [International Labour Office. Encyclopedia of Occupational Health
and Safety. Volumes | and Il. New York: McGraw-Hill Book Co., 1971., p. 629] **PEER
REVIEWED**




...study of printers exposed to gum... on the avg, 5 years or more passed before asthma
occurred...printers with personal family history of atopic allergy developed symptoms much sooner.
...one firm in which 30%...complained of wheezing and 19%...asthma. [Hamilton, A., and H. L.
Hardy. Industrial Toxicology. 3rd ed. Acton, Mass.: Publishing Sciences Group, Inc., 1974., p. 461]
**PEER REVIEWED**

Further studies have shown...sensitization occurred in about 50% of workers. course of allergy is in
2 periods.. .first antigen-antibody reaction sometimes without symptoms (silent sensitization). this is
followed in many cases by clinical disorders due to another mechanism... [International Labour
Office. Encyclopedia of Occupational Health and Safety. Volumes | and Il. New York: McGraw-Hill
Book Co., 1971., p. 629] “**PEER REVIEWED**

As taken from HSDB, 2002.
Allergenic reactions have been reported in man following ingestion of the substance.
As taken from JECFA, 1982.

“Sensitivity to arabic gum was found to be a true antigen-antibody response in the guinea-pig (Rice,
1955; Silvette et al., 1955).”“Sensitivity to arabic gum as a tablet additive has been reported in
some kidney transplant patients. Hypersensitivity manifested as itching, and rash with fever and
arthralgia was also reported in individual patients (Rubinger et al. 1978). Sensitivity of some
individuals to gum arabic in food has also been reported (Gelfand, 1949).”

Gum Arabic as a Cause of Occupational Allergy (Abstract)

Background. Gum arabic is a potential sensitizer in food industry. Methods. We examined 11 candy
factory workers referred to examinations due to respiratory and skin symptoms paying attention to
exposure and sensitization to gum arabic. Skin tests, pulmonary function tests, and respiratory
provocation tests were carried out as indicated by the symptoms and findings. Results.
Occupational asthma, caused by gum arabic was diagnosed in 4/11 candy factory workers and two
of them had also occupational contact urticaria and one had occupational rhinitis. One of them had
oral symptoms associated with ingestion of products containing gum arabic. Conclusions. Airborne
exposure to gum arabic may cause sensitization leading to allergic rhinitis, asthma, and urticarial.
As taken from Viinanen et al., (2011).

“Gum arabic (GA), a water-soluble dietary fiber rich in Ca(2+), Mg(2+) and K(+), is used in Middle
Eastern countries for the treatment of patients with chronic kidney disease....In mouse dendritic
cells, antigen-presenting cells linking innate and adaptive immunity, GA treatment modifies
maturation and cytokine release. GA treatment further favourably influences the course of murine
malaria....the effects of GA on angiogenin expression and dendritic cells may be useful in the
treatment of inflammatory disease and malaria.” As taken from Nasir O. 2013. Kidney Blood Press.
Res. 37(4-5), 269-79. PubMed, 2014 available at http://www.ncbi.nlm.nih.gov/pubmed/24022265

Type of | Route of | Species Dose Reaction Reference

Test Exposure Observed | Data Severity

Standard | Administration | Rodent - | 36 Severe AROPAW Archives of Ophthalmology

Draize into the eye rabbit mg/5H (Chicago). (AMA, 535 N. Dearborn St.,

test Chicago, IL 60610) New series: V.1-44(3),
1929-50; V.64- 1960-
Volume(issue)/pagel/year: 78,384,1967

As taken from RTECS, 2013.

Gum Arabic is a “skin, eye, mucous membrane, and upper respiratory tract irritant; a weak allergen
that may cause local contact dermatitis and respiratory symptoms on inhalation of dust.”

“Occupational asthma reported in printer.”




“Occupational diseases associated with exposure to this agent: Asthma, occupational”
As taken from Haz-Map, 2021.

“No case reports on allergic reaction after oral exposure to acacia gum could be identified by the
Panel.”

As taken from EFSA, 2017

“Thaumatin is a sweetener and flavor modifier commonly used in the food industry. Likewise, gum
arabic is widely used as a food stabilizer and thickening agent. We report here that a powder
mixture composed of 10% thaumatin and 90% gum arabic led to allergic symptoms in the upper
airways in occupationally exposed individuals: four of eight workers of a chewing gum factory
exposed to this powder mixture had pronounced rhinitis. A positive skin prick test result for pure
thaumatin was obtained in all four individuals with rhinitis of whom two also had a positive skin prick
test result for pure gum arabic and gum arabic-specific IgE. Subsitution of a powdered thaumatin
with a liquid form reduced symptoms among the rhinitic workers. Although gum arabic is a well-
known potential allergen, we were unable to find prior documentation of allergic symptoms to
thaumatin when it is used in the food industry.” As taken from Tschannen MP et al. 2017. Am. J.
Ind. Med. 60(7), 664-669. PubMed, 2018 available at
https://www.ncbi.nlm.nih.gov/pubmed/28543634

“Gum arabic and cashew nut tree gum exudate polysaccharide (CNTG) are plant polysaccharides
composed of galactose and arabinose known as arabinogalactans (AGs). Although these fractions
are used in food and pharmaceutical industry, cases of allergic reactions were described in clinical
reports. As AGs were reported as modulators of the classical (CP) and alternative pathways (AP) of
complement system (CS), in the present work, we investigate whether gum arabic and CNTG have
an effect on both CS pathways. The complement fixation tests were performed with (CP-30 and
AP-30) and without pre-incubation (CP-0 and AP-0). For CP-30, CNTG and gum arabic (833 ug/ml)
showed a reduction of 28.0% (P = 0.000174) and 48.5% (P = 0.000143), respectively, on CP-
induced haemolysis. However, no effect was observed for CP-0 in the CP-induced haemolysis. For
AP-30, both CNTG and gum arabic (833 ug/ml) showed 87% reduction on the CP-induced
haemolysis, with IC50 values of 100 and 7 pg/ml, respectively. For AP-0, a reduction of 11.3% for
gum arabic and no effect for the CNTG on the CP-induced haemolysis were observed. These
results suggested that gum arabic and CNTG could be acting as activators of the CS. Thus, this
effect on the CS, especially on the AP, which accounts for up to 80-90% of total CS activation,
indicates that both fractions may be harmful because of their potential pro-inflammatory action.
Considering that CS activation induces inflammatory response, further studies confirming this
immunomodulatory effect of these fractions are required to insure their safe use.” As taken from
Bovo F et al. 2016. Scand. J. Immunol. 83(5), 314-20. PubMed, 2017 available at
https://www.ncbi.nlm.nih.gov/pubmed/26972106

“This study investigated the effects of proanthocyanidins derived from Acacia (Acacia mearnsii)
bark extract in healthy Japanese adult subjects experiencing uncomfortable skin symptoms. All
subjects were randomly allocated into two groups (n = 33 each) using a computerized random-
number generator. The subjects received either Acacia bark extract tablets or placebo for 8 weeks.
Evaluations included water content in the stratum corneum, transepidermal water loss (TEWL),
Skindex-16, dermatology life quality index (DLQI), visual analog scale for desire to scratch, and
blood tests. At 4 weeks, the symptom/feeling score of DLQI, subjective symptoms related to
uncomfortable skin, and the desire to scratch were significantly reduced in the intervention group
than in the placebo group. At 8 weeks, the intervention group exhibited significantly lower TEWL on
facial skin than that in the placebo group. In conclusion, the intake of Acacia bark extract tablets
reduced TEWL and improved dry and uncomfortable skin.” As taken from Hoshino T et al. 2019.
Biosci. Biotechnol. Biochem. 83(3), 538-550. PubMed, 2019 available at
https://www.ncbi.nlm.nih.gov/pubmed/30526388



»,Gum Arabic (GA) is a plant exudate with antioxidant and anti-inflammatory effects. GA has shown
promise in protection from and treatment of kidney failure, however, its role in the protection of the
heart from ischemia and reperfusion (I/R) has not been investigated. This study investigated the
antioxidant and anti-inflammatory effects of Gum Arabic (GA) in the protection of the heart against
ischemia/reperfusion (I/R) injury. Langendorff-perfused Wistar rat hearts were divided into seven
groups. One group which was subjected to I/R with no other treatment served as the control group.
The second group was subjected to buffer perfusion with no ischemia (sham group). The third
group was perfused with GA in the absence of ischemia (sham + GA). The rest of the hearts were
isolated from rats that had been treated with GA for 4 or 2 weeks in the drinking water, or GA that
had been infused intravenously 2 h before sacrifice or added to perfusion buffer at reperfusion.
Hemodynamics data were digitally computed; infarct size was measured using 2,3,5-
triphenyltetrazolium chloride (TTC) staining and cardiomyocyte injury was assessed by quantifying
creatine kinase (CK) and lactate dehydrogenase (LDH) enzymes. The total oxidants (TOS) and
antioxidants (TAS), superoxide dismutase (SOD) and pro- and anti-inflammatory cytokines levels
were estimated by ELISA. GA treatment for 2 weeks, 4 weeks or 2 hours before sacrifice resulted
in a significant (P < 0.05) improvement in cardiac hemodynamics and reduction in infarct size and
cardiac enzyme levels compared to respective controls. However, GA administration at the time of
reperfusion did not protect the hearts against I/R injury. Furthermore, GA treatment decreased the
pro-inflammatory and anti-inflammatory cytokines levels. The levels of TOS in the effluent were
significantly decreased (P < 0.05) and SOD levels were significantly (P < 0.05) increased by GA
administration. GA protected the heart against I/R injury when administered for 2 or 4 weeks or
when infused 2 hours before sacrifice. GA treatment decreased the total oxidants levels, the pro-
inflammatory cytokines TNF-a, IL-1B and IL-6 protein levels and increases SOD and anti-
inflammatory cytokine IL-10 protein levels.”

As taken from Gouda E. (2022). Available at https://pubmed.ncbi.nim.nih.gov/36241904/

5.8. All other relevant types of toxicity

‘BACKGROUND: Diabetes mellitus is a chronic metabolic disease with life-threatening
complications. Despite the enormous progress in conventional medicine and pharmaceutical
industry, herbal-based medicines are still a common practice for the treatment of diabetes. This
study evaluated ethanolic and aqueous extracts of selected Sudanese plants that are traditionally
used to treat diabetes. METHODS: Extraction was carried out according to method described by
Sukhdev et. al. and the extracts were tested for their glycogen phosphorylase inhibition, Brine
shrimp lethality and antioxidant activity using (DPPH) radical scavenging activity and iron chelating
activity. Extracts prepared from the leaves of Ambrosia maritima, fruits of Foeniculum vulgare and
Ammi visnaga, exudates of Acacia Senegal, and seeds of Sesamum indicum and Nigella sativa.
RESULTS: Nigella sativa ethanolic extract showed no toxicity on Brine shrimp Lethality Test, while
its aqueous extract was toxic. All other extracts were highly toxic and ethanolic extracts of
Foeniculum vulgare exhibited the highest toxicity. All plant extracts with exception of Acacia
senegal revealed significant antioxidant activity in DPPH free radical scavenging assay.
CONCLUSIONS: These results highly agree with the ethnobotanical uses of these plants as
antidiabetic. This study endorses further studies on plants investigated, to determine their potential
for type 2 diabetes management. Moreover isolation and identification of active compounds are
highly recommended.” As taken from Hilmi Y et al. 2014. BMC Complement. Altern. Med. 14, 149.
PubMed, 2015 available at: http://www.ncbi.nim.nih.gov/pubmed/24885334

“In humans, the repeated oral daily intake of a large amount of acacia gum up to 30 g (approx. 430
mg acacia gum/kg bw per day) for up to 18 days was well tolerated and had only a minimum effect
on stool weight and decrease in serum cholesterol. Some individuals experienced flatulence and
this “was considered by the Panel as undesirable but not adverse”.

“A dose of 53,000 mg acacia gum/person per day (approximately equivalent 760 mg acacia gum/kg
bw per day) induced mild flatulence.”



As taken from EFSA, 2017, 2019.

‘“BACKGROUND: Sickle cell anemia patients suffer from oxidative stress due to chronic
inflammation and self-oxidation of sickle hemoglobin (Hb S). Chronic oxidative stress contributes to
endothelial dysfunction, inflammation and multiple organ damage in sickle cell disease (SCD).
Thus, antioxidant medication may favorably influence the disease. Gum Arabic (GA), edible, dried,
gummy exudates from Acacia Senegal tree, has been claimed to act as an anti-oxidant and
cytoprotective agent, protecting against experimental hepatic, renal and cardiac toxicities in rats.
We hypothesized that regular intake of GA increases anti-oxidant capacity and reduce oxidative
stress. METHODS: Forty-seven patients (5-42 years) carrying hemoglobin SS were recruited.
Patients received 30 g/day GA for 12 weeks. Total anti-oxidant capacity (TAC), malondialdehyde
(MDA) and hydrogen peroxide (H202) levels were measured by spectrophotometric methods
before and after GA intake. Complete blood count was measured by sysmex. RESULTS: Gum
Arabic significantly increased TAC level P <0.001and decreased the oxidative markers MDA
(P <0.05) and H202 (P < 0.005). CONCLUSIONS: GA has potent anti-oxidative properties in sickle
cell anemia. The anti-oxidant effect of GA may thus favorably influence the clinical condition of this
and further diseases characterized by oxidative stress.” As taken from Kaddam L et al. 2017. BMC
Hematol. 17, 4. PubMed, 2017 available at https://www.ncbi.nlm.nih.gov/pubmed/28331623

“Purpose: To evaluate red propolis, gum arabic and L-lysine activity on colorectal preneoplastic
lesions induced by azoxymethane (AOM). Methods: The study featured 4 control groups (I-IV) and
4 experimental groups (V-VIII), totaling 48 rats. Once a week for 2 weeks, animals on control
groups received saline, while animals in experimental groups received azoxymethane (15 mg/kg
i.p.). The follow up along 16 weeks included daily oral gavage to administer water (I and V), L-
lysine (150 mg/kg)(ll and VI), propolis (100mg/5mi/kg)(lll and VII), or gum arabic (5ml/kg)(IV and
VIIl). Was performed surgery on the animals in the end of this time in order to collect blood for
biological assays (TBARS, GSH), followed by their sacrifice to tissue extract. Results: Oxidative
stress (TBARS) and the number of aberrant crypt foci (ACF) in distal colon were lower using
prépolis (p<0.01 for both parameters). Gum arabic reduced preneoplastic lesions (ACF < 4 crypts)
on distal colon and on the entire colon (p<0.05). Conclusions: Red propolis reduced AOM-induced
oxidative stress (TBARS) and total number of ACF in the distal colon. L-lysine neither protected
against nor enhanced AOM-induced ACF. Gum arabic reduced the number of ACF.” Braga VNL et
al. 2019. Acta Cir. Bras. 34(2), e201900207.

“In the study of Bliss et al. (2001), patients with stool incontinence were treated with psyllium, gum
arabic, or a placebo for 31 days after a run-in period of 8 days. From 42 patients (age 34—76 years;
62 + 3 (mean = SEM) years) recruited for the study 39 completed the study according to the
protocol. The dose of gum arabic was 25 g/day given mixed with half-strength fruit juice in two
servings (morning and evening). Whereas the proportion of ‘incontinent’ stools was significantly
less in the gum arabic group compared to the control, no influence on the frequency of flatus (in the
initial period the dose was given in increasing doses until after 6 days the full dose was reached)
and on SCFAs [short chain fatty acid] concentration in stool was observed.

In the double-blinded, controlled study of Calame et al. (2008) 54 healthy volunteers (age 30.6 + 13
years) were randomly assigned to six groups being treated with water as control, or 5, 10, 20 and
40 g of EmulGold (which is a tradename of gum arabic) per day or inulin as positive control (10 g
Fibruline per day which is the tradename) over 4 weeks. The primary endpoint was the change in
microbiota whereby the genera of Bifidobacteria and lactobacilli were taken as potentially beneficial
bacteria and those of Bacteroides, Clostridium difficile and enterococci as potentially non-beneficial.
The secondary endpoint was side effects, in particular diarrhoea. There were some statistically
significant changes in the numbers of Bifidobacteria and lactobacilli (increase at 10 g/day) and also
in Bacteroides (increase at 10 g/day). The Panel considered the changes as not clinically
meaningful. Gastrointestinal side effects, in particular diarrhoea, did not occur more frequently in all
treated groups compared to control.



In summary, the two studies in adults did not show adverse effects of gum arabic up to a dose of 40
g/day (0.64 g/kg bw per day, calculated with the actual weight) in healthy volunteers treated over 4
weeks and up to 25 g/day (0.30 g/kg bw per day, calculated with the actual weight) in patients with
stool incontinence. However, one study focuses on effects on the microbiome which cannot be
evaluated at the present state of knowledge and the other was performed in patients with stool
incontinence.”

As taken from EFSA, 2019.

“Acacia gum (AG) is a non-viscous soluble fiber that is easily incorporated into beverages and
foods. To determine its physiological effects in healthy human subjects, we fed 0, 20, and 40 g of
acacia gum in orange juice along with a bagel and cream cheese after a 12 h fast and compared
satiety, glycemic response, gastrointestinal tolerance, and food intake among treatments. Subjects
(n = 48) reported less hunger and greater fullness at 15 min (p = 0.019 and 0.003, respectively)
and 240 min (p = 0.036 and 0.05, respectively) after breakfast with the 40 g fiber treatment. They
also reported being more satisfied at 15 min (p = 0.011) and less hungry with the 40 g fiber
treatment at 30 min (p = 0.012). Subjects reported more bloating, flatulence, and Gl rumbling on
the 40 g fiber treatment compared to control, although values for Gl tolerance were all low with AG
treatment. No significant differences were found in area under the curve (AUC) or change from
baseline for blood glucose response, although actual blood glucose with 20 g fiber at 30 min was
significantly less than control. Individuals varied greatly in their postprandial glucose response to all
treatments. AG improves satiety response and may lower peak glucose response at certain
timepoints, and it is well tolerated in healthy human subjects. AG can be added to beverages and
foods in doses that can help meet fiber recommendations.” As taken from Larson R et al. 2021.
Nutrients 13(2), 618. PubMed, 2021 available at https://pubmed.ncbi.nim.nih.gov/33672963/

6. Functional effects on
6.1. Broncho/pulmonary system

Demulcents /eg acacia/ act by coating irritated pharyngeal mucosa & they may have brief
antitussive effect on cough secondary to such irritation. /demulcents/ [american medical
association, ama department of drugs, ama drug evaluations. 3rd ed. littleton, massachusetts: psg
publishing co., inc., 1977., p. 663] **peer reviewed**

Study carried out in printing works in stuttgart revealed symptoms such as incipient or clearly
defined asthma, catarrh &...irritation of nasal mucous, sinus, throat, respiratory tract and bronchus.
cases of fainting fits among women exposed to gum arabic have been recorded. [international
labour office. encyclopedia of occupational health and safety. volumes i and ii. new york: mcgraw-
hill book co., 1971., p. 629] **peer reviewed**

Examination of 37 printing workers revealed 13 cases of marked dyspnea, soon after exertion. a
distinguishing feature was that the trouble appeared shortly after arrival at work and did not occur
on non-working days. [international labour office. encyclopedia of occupational health and safety.
volumes i and ii. new york: mcgraw-hill book co., 1971., p. 629] **peer reviewed**

Examination of 37 printing workers...soon after exertion. in 20 of the 37 printers, there were well-
defined radiological findings in...lungs, with occasional chronic bronchitis, and pulmonary
congestion. [international labour office. encyclopedia of occupational health and safety. volumes i
and ii. new york: mcgraw-hill book co., 1971., p. 629] **peer reviewed**

Examination of 37 printing workers revealed...dyspnea soon after exertion. in 9 cases vital capacity
was appreciably reduced, even in workers who were otherwise apparently without subjective
disturbances. intracutaneous injection of 1% gum arabic soln produced positive reaction in 16 of 37
workers. [international labour office. encyclopedia of occupational health and safety. volumes i and
ii. new york: mcgraw-hill book co., 1971., p. 629] **peer reviewed™*



An attempt at passive transmission using the serum from a patient suffering from printer's asthma
has proved positive, and 11 employees of a printworks who had never had any ill effects also
showed positive reactions. further studies have shown that sensitization occurred in about 50% of
workers. [international labour office. encyclopedia of occupational health and safety. volumes i and
ii. new york: mcgraw-hill book co., 1971., p. 629] **peer reviewed**

As taken from HSDB, 2002.
6.2. Cardiovascular system

Following a request from the European Commission, the Panel on Dietetic Products, Nutrition and
Allergies was asked to provide a scientific opinion on a list of health claims pursuant to Article 13 of
Regulation (EC) No 1924/2006. This opinion addresses the scientific substantiation of health claims
in relation to acacia gum (gum arabic) and reduction of post-prandial glycaemic response and
maintenance of normal blood glucose concentrations. The scientific substantiation is based on the
information provided by the Member States in the consolidated list of Article 13 health claims and
references that EFSA has received from Member States or directly from stakeholders. The food
constituent that is the subject of the health claim is acacia gum. The Panel considers that acacia
gum is sufficiently characterized. (EFSA, 2010b)

Following a request from the European Commission, the Panel on Dietetic Products, Nutrition and
Allergies was asked to provide a scientific opinion on a list of health claims pursuant to Article 13 of
Regulation 1924/2006. This opinion addresses the scientific substantiation of health claims in
relation to acacia gum (gum Arabic) and maintenance of normal blood cholesterol concentrations.
The scientific substantiation is based on the information provided by the Member States in the
consolidated list of Article 13 health claims and references that EFSA has received from Member
States or directly from stakeholders. The food constituent that is the subject of the health claim is
acacia gum (gum Arabic). Acacia gum is a water-soluble type of fiber non-digestible in the human
small intestine. The Panel considers that acacia gum is sufficiently characterized. The claimed
effect is “cholesterol”. In the context of the proposed wordings the Panel assumes that the claimed
effect relates to the maintenance of normal blood cholesterol concentrations. The Panel considers
that maintaining normal blood cholesterol concentrations is beneficial to human health. Five
intervention studies investigating the effects of acacia gum on serum lipids in humans have been
provided. In weighing the evidence the Panel took into account that acacia gum has a relatively low
viscosity, and that its effects on blood cholesterol have been weak or non-detectable in the small,
and often uncontrolled, clinical trials presented despite the relatively high doses used. On the basis
of the data available, the Panel concludes that a cause and effect relationship has not been
established between the consumption of acacia gum and maintenance of normal blood cholesterol
concentrations. (EFSA, 2009)

Gum arabic (GA) is shown to conform to the definitions of dietary fibre, now finally adopted by the
European Union and Codex Alimentarius. A non-starch polysaccharide, GA is not digested in the
intestine but is fermented in the colon to give short-chain fatty acids, leading to a wide range of
potential health benefits. An obstacle to regulatory approval of such health applications could be
the wide natural variability of commercial gum arabic which has been demonstrated to change its
molecular parameters and functional properties. For this reason, a well characterized and specific
gum arabic (Acacia (sen) SUPERGUM™) has been produced, which has guaranteed structural
reproducibility. We report here on the studies in vivo and in vitro with this material, which show its
compatibility in the diet of patients suffering with diabetes mellitus and reduction in systolic blood
pressure, which may translate into improved cardiovascular outcome and a reduction in the
progression of renal disease (Philips A. O. et al., 2011)

“Acacia arabica and Moringa oleifera are credited with a number of medicinal properties.
Traditionally gum of Acacia plant is used in the treatment of skin disorders to soothe skin rashes,



soreness, inflammation and burns while Moringa seed extracts are known to have antibacterial
activity. In the present study the potential of the polymeric component of aqueous extracts of gum
acacia (GA) and the seeds of M. oleifera (MSP) in wound management was evaluated. The results
revealed that both biopolymers were hemostatic and hasten blood coagulation. They showed
shortening of activated partial thromboplastin time and prothrombin time... They were
biodegradable and exhibited water absorption capacity in the range of 415 to 935%. The
hemostatic character coupled to these properties envisions their potential in preparation of
dressings for bleeding and profusely exuding wounds. The biopolymers have been further analysed
for their composition by Gas chromatography.” As taken from Bhatnagar M et al. 2013. Indian. J.
Exp. Biol. 51(10), 804-10. PubMed, 2014 available at
http://www.ncbi.nlm.nih.gov/pubmed/24266104

“White rice porridge and mixed grain porridge, which are often consumed in many countries, were
used as two models to evaluate the effects of gum arabic on glucose levels and microbial short-
chain fatty acids (SCFA). Gum arabic was incorporated into the two porridges individually. Apparent
viscosity of the two porridges was significantly increased, and their glucose productions during
gastrointestinal digestion were notably lowered (p < 0.05). Diffused glucose amount was
significantly decreased after gum arabic addition (p < 0.05). Furthermore, blood glucose rise after
oral administration of porridges in mice was considerably lowered after fortified with gum arabic (p
< 0.05). Microbial SCFA production during in vitro fermentation of porridges was significantly
increased after gum arabicaddition, which may also have beneficial effects on reducing
postprandial glycemic response. Therefore, gum arabicmay be a helpful ingredient, which could be
added in porridges to have benefits for the reduction of postprandial glycemic response.” As taken
from Hu JL et al. 2014. J. Agric. Food Chem. 62(27), 6408-16. PubMed, 2015 available at
http://www.ncbi.nlm.nih.gov/pubmed/24941348

6.3. Nervous system
No data available to us at this time.
6.4. Other organ systems, dependent on the properties of the substance

Acacia can be digested by rats to an extent of 71%; guinea pigs and rabbits also seem to use it for
energy, as do humans to a certain extent. ... Acacia may actually elevate serum or tissue
cholesterol levels in rats. [Leung, A.Y., Foster, S. Encyclopedia of Common Natural Ingredients
Used in Food, Drugs, and Cosmetics. New York, NY. John Wiley & Sons, Inc. 1996., p. 5] **PEER
REVIEWED**

As taken from HSDB, 2002.

Gum arabic (GA) modifies paracellular water and electrolyte transport in the small intestine
(Abstract).

Previous experiments have shown that a soluble fiber, gum arabic (GA), enhances water,
electrolyte, and glucose absorption in animal models of diarrhea. The mechanisms implicated in
this effect have not been fully elucidated. This study examined the possibility that paracellular
transport is modulated by luminal GA, resulting in an enhanced rate of absorption in the small
intestine. This hypothesis was tested by 3-hr jejunal perfusions on anesthetized rats with solutions
containing 140 mM NaCl, 5 mM KCI, and 2 microCi/liter (74 kBq) 3H20, with either 2.5 g/liter GA
[+GA] or in its absence [CTL], and one of the following agents, capable of altering paracellular
transport: chenodeoxycholic acid at 0.5 mM (CDC), 2,4,6-triaminopyrimidine (TAP) at 20 mM, and
protamine at 100 mg/liter (PTM). Sodium, potassium, net water, and unidirectional water movement
were measured. The addition of GA increased sodium absorption in perfusions with CDC, TAP, or
PTM only. Similar effects by GA on net water absorption rates were obtained in tissues
permeabilized with CDC and PTM; however, GA added to TAP did not normalize the reduction



caused by TAP. Although PTM did not alter net water absorption, addition of GA to perfusates with
PTM enhanced absorption values above those of CTL. GA reversed the strong negative effects of
CDC on potassium absorption but was ineffective in this regard with TAP and PTM. The data
obtained with those reagents that affect paracellular transport and the histological evidence support
the view that GA promotes net absorption by this route in the small intestine of normal rats. As
taken from Rehman KU et al. (2003).

Effects of gum arabic (Acacia senegal) on water and electrolyte balance in healthy mice (Abstract).

OBJECTIVE: Gum arabic (GA) is a dietary fiber derived from the dried exudates of Acacia senegal.
It is widely used in both the pharmaceutical and food industries as an emulsifier and stabilizer. It is
also used in the traditional treatment of patients with chronic kidney disease in Middle Eastern
countries. However, the effects of GA on renal function remain ill-defined.

DESIGN: We explored the effects of GA on the water and electrolyte balance of healthy wild-type
129S1/SvimJ mice (n = 18). Feces and urine were collected in metabolic cages before and after 3
or 14 days of treatment with 10% GA in drinking water.

RESULTS: The GA solutions contained particularly high concentrations of Ca2+, Mg2+, and K+.
Because of enhanced uptake, treatment with GA significantly increased both the intestinal and
renal excretion of Mg2+ and Ca(2+). The latter was accompanied by decreased urinary excretion of
inorganic phosphate and decreased plasma concentrations of 1,25-dihydroxy vitamin D. Moreover,
GA significantly increased fecal weight and Na+ excretion. Gum arabic increased 24-h creatinine
clearance (from 283 +/- 35 to 382 +/- 40 mulL/min [SEM]) and urinary antidiuretic hormone
excretion, and decreased daily urine output (from 1.8 +/- 0.2 to 1.2 +/- 0.1 mL/24 h) as well as the
urinary excretion of Na(+) (from 226 +/- 22 to 196 +/- 19 mumol/24 h). In conclusion, treatment with
GA resulted in moderate but significant increases of creatinine clearance and altered electrolyte
excretion, i.e., effects favorable in renal insufficiency. Nasir O et al. (2008).

Stimulation of mouse dendritic cells by Gum Arabic (Abstract)

Gum Arabic (GA), a nonabsorbable nutrient manufactured from the exudate of Acacia senegal, is
composed of a complex polysaccharide. GA is used by the pharmaceutical and food industry as an
emulsifier but may, at an appropriate dosage, modify intestinal transport. Dendritic cells (DCs) can
protrude between epithelial cells and sense the composition of the lumen. As DCs are stimulated
by bacterial polysaccharides, we hypothesized that GA may similarly stimulate DCs. To test that
hypothesis, mouse DCs were treated with either LPS or GA and expression of maturation markers,
phagocytotic activity, cytokine production and ability to stimulate CD4(+) T cells in allogenic mixed
leukocyte reaction (allo-MLR) was analyzed. As a result both LPS and GA increased the
percentage of CD11¢c(+)CD86(+), CD11c(+)MHCII(+), CD11c(+)CD40(+), CD54-expressing DCs
and decreased their phagocytic activity. Both LPS and GA stimulated the production of IL-6, IL-10,
IL12p70 and TNFalpha in a p38- and/or ERK-dependent manner. GA treatment led to an enhanced
IL-10 secretion, whereas LPS was more effective on IL-6 and IL-12p70 production. Both LPS- and
GA-stimulated DCs enhanced CD4(+) T cell proliferation but the profile of cytokines produced in
allo-MLR was different. High levels of IL-10 and IL-6 were observed in the presence of GA-treated
DCs, whereas IFN-gamma and IL-12p70 production was similar with LPS- or GA-treated DCs. LPS
upregulated p38 and transiently ERK1/2, while GA led to more sustained activation of ERK1/2,
only. In conclusion, the observations reveal a powerful immunomodulatory effect of GA. Xuan NT et
al. (2010).

Following a request from the European Commission, the Panel on Dietetic Products, Nutrition and
Allergies was asked to provide a scientific opinion on a list of health claims pursuant to Article 13 of
Regulation (EC) No 1924/2006. This opinion addresses the scientific substantiation of health claims
in relation to acacia gum (gum Arabic) and decreasing potentially pathogenic gastro-intestinal
microorganisms, changes in short chain fatty acid (SCFA) production and pH in the gastro-intestinal
tract, changes in bowel function, reduction of gastro-intestinal discomfort, maintenance of faecal
nitrogen content and/or normal blood urea concentrations, and maintenance of normal blood LDL-



cholesterol concentrations. The scientific substantiation is based on the information provided by the
Member States in the consolidated list of Article 13 health claims and references that EFSA has
received from Member States or directly from stakeholders. The food constituent that is the subject
of the health claims is acacia gum (gum Arabic). The Panel considers that acacia gum is sufficiently
characterized (EFSA, 2011).

“.... oligosaccharides are the best known "prebiotics", "a selectively fermented ingredient that allows
specific changes, both in the composition and/or activity in the gastrointestinal microflora that
confers benefits upon host well-bring and health."....Other isolated carbohydrates and
carbohydrate-containing foods, including....acacia gum... also have prebiotic effects.” As taken from
Slavin J et al. 2013. Nutrients 5(4), 1417-35. PubMed, 2014 available at
http://www.ncbi.nlm.nih.gov/pubmed/23609775

“Gum Arabic (GA) is known for its proabsorbent activity in normal intestine as well as in animal
models of diarrhea. The aim of the study was to find the effect of GA on intestinal transport of water
and possible route of absorption in frog everted gut sacs. D-Mannitol was used as a marker of
paracellular transport to find the route of absorption. Everted gut sacs (n = 4,5) were placed in
Ringer containing GA (2.5 g/L) with or without D-Mannitol (0.5 g/L), incubated for 1 hour and
analysed for change in weights of the sacs and D-Mannitol uptake. There was significant increase
in uptake of water and D-Mannitol in the presence of GA compared to controls (P < 0.05). Gum
Arabicimproves water uptake by the intestinal mucosa, possibly by opening the paracellular
pathways.” As taken from Pai MK et al. 2013. Indian J. Physiol. Pharmacol. 57(2), 195-8. PubMed,
2014 available at http://www.ncbi.nim.nih.gov/pubmed/24617171

“Gum arabic (GA), a water-soluble dietary fiber rich in Ca(2+), Mg(2+) and K(+), is used in Middle
Eastern countries for the treatment of patients with chronic kidney disease. Recent animal
experiments shed some light into mechanisms involved in the therapeutic action of GA. According
to experiments in healthy mice, GA treatment increases creatinine clearance, enhances renal
excretion of ADH, Mg(2+) and Ca(2+), decreases plasma phosphate concentration as well as
urinary excretion of phosphate and Na(+). In diabetic mice GA treatment increases urinary Ca(2+)
excretion, and decreases plasma phosphate concentration, plasma urea concentration, urinary flow
rate, natriuresis, phosphaturia, glucosuria, proteinuria as well as blood pressure. Extrarenal effects
of GA treatment in mice include decreased expression of intestinal Na(+) coupled glucose carrier
SGLT1 with subsequent delay of electrogenic intestinal glucose transport, glucose-induced
hyperglycemia, hyperinsulinemia and body weight gain. GA treatment decreases colonic
transcription of the angiogenetic factors angiogenin 1, angiogenin 3 and angiogenin 4, of CD38
antigen, aquaporin4, interleukin18, vav-3-oncogene, y(+)-amino acid-transporter, sulfatase1,
ubiquitinD and chemokine ligand5. Moreover, GA treatment decreases angiogenin and R-catenin
protein expression....GA treatment further favourably influences the course of murine malaria. The
effects of GA treatment on plasma phosphate concentration, blood pressure and proteinuria may
prove beneficial in chronic renal failure and diabetic nephropathy. The effect of GA on intestinal
glucose transport may be useful in the prophylaxis and treatment of obesity and diabetes, the effect
of GA on angiogenin and R-catenin expression could be exploited for the prophylaxis against colon
carcinoma, the effects of GA on angiogenin expression and dendritic cells may be useful in the
treatment of inflammatory disease and malaria.” As taken from Nasir O. 2013. Kidney Blood Press.
Res. 37(4-5), 269-79. PubMed, 2014 available at http://www.ncbi.nlm.nih.gov/pubmed/24022265

“‘BACKGROUNDY/AIM: Chronic kidney disease (CKD) is associated with increased occurrence of
cardiovascular system dysfunction. Previous studies have revealed a number of alterations in the
kidneys and heart during CKD. However, unbiased quantitative studies on these structures in this
disease have so far not been addressed. MATERIALS AND METHODS: We induced CKD in rats
by feeding adenine (0.75% (w/w), four weeks) and using unbiased stereological methods,
investigated the effect of the ensuing CKD on the kidneys and left ventricular structure. Since gum
acacia (GA) has previously been shown to ameliorate the severity of CKD in humans and rodents,



we investigated the effect of giving GA (15% (w/v) in the drinking water concomitantly with adenine)
on the kidneys and left ventricular structure using the above model. RESULTS: The CKD was
confirmed by standard biochemical indices in plasma and urine and by accumulation of the uremic
toxin indoxyl sulfate. Additionally, it increased blood pressure. In rats with CKD absolute volume of
left ventricle was significantly increased, and the volume density and absolute volume of
myocardial capillaries were decreased, whilst the same parameters of myocardium and interstitial
tissue were increased. Renal morphometry demonstrated significant increase in kidney volume and
interstitial tissue in adenine- treated rats. Similarly, glomerular Bowman's capsule was significantly
thickened. The myocardial and renal changes were significantly mitigated by GA treatment.
CONCLUSIONS: These results add to our existing knowledge of the pathophysiology of adenine -
CKD and provides plausible histopathological and morphometric evidence for the usefulness of GA
in CKD.” As taken from Ali BH et al. 2014. Cell. Physiol. Biochem. 34(3), 818-28. PubMed, 2015
available at http://www.ncbi.nim.nih.gov/pubmed/25171124

“‘OBJECTIVE: This study was conducted in order to investigate the effects of adenine-induced
chronic kidney disease (CKD) on renal blood flow and biochemical changes in rats, and to assess
the effect of treatment with gum acacia (GA) thereon. MATERIALS AND METHODS: CKD was
induced by feeding rats with adenine (0.25% w/w, five weeks). Concomitantly, some of these rats
were also given gum acacia (GA) (15% w/v in the drinking water). Before animals were sacrificed,
changes in renal blood flow (RBF) were monitored in anaesthetized rat preparations. Several
biochemical and histological renal function tests were also conducted. RESULTS: Adenine-induced
CKD significantly impaired the vasopressor actions of acetylcholine, sodium nitroprusside and
phenylephrine and concomitant treatment with GA abated these responses. Additionally, plasma
concentrations of urea, creatinine, uric acid, indoxyl sulfate, nitrite and nitrate and urinary excretion
of protein were all significantly increased by adenine. GA significantly mitigated the severity of
adenine-induced changes. CONCLUSIONS: Adenine-induced CKD in rats significantly impaired
renal vascular responses to acetylcholine, sodium nitroprusside and phenylephrine and this was
mitigated by treatment with GA. This provides another experimental evidence for the usefulness of
GA in the amelioration of CKD.” As taken from Al Suleimani YM et al. 2015. Eur. Rev. Med.
Pharmacol. Sci. 19(3), 498-506. PubMed, 2015 available at:
http://www.ncbi.nlm.nih.gov/pubmed/25720725

Gum arabic-coated radioactive gold nanoparticles (GA-(198)AuNPs) offer several advantages over
traditional brachytherapy in the treatment of prostate cancer, including homogenous dose
distribution and higher dose-rate irradiation. Our objective was to determine the short-term safety
profile of GA-(198)AuNPs injected intralesionally. We proposed that a single treatment of GA-
(198)AuNPs would be safe with minimal-to-no evidence of systemic or local toxicity. METHODS:

Nine dogs with spontaneously occurring prostatic cancer were treated. Injections were performed
with ultrasound or computerized tomography guidance. Complete blood counts, chemistry panels,
and urinalyses were performed at weekly intervals for 1 month and imaging was repeated 4 weeks
postinjection. Planar scintigraphic images were obtained within 30 minutes of injection.RESULTS:

No statistically significant difference was found in any hematologic or biochemical parameter
studied, nor was any evidence of tumor swelling or abscessation found in eight dogs with repeat
imaging; one dog died secondary to urethral obstruction 12 days following injection. At 30 minutes
postinjection, an average of 53% of injected dose in seven dogs was retained in the prostate, with
loss of remaining activity in the bladder and urethra; no systemic uptake was detected.
CONCLUSION: GA-(198)AuNP therapy had no short-term toxicity in the treatment of prostatic
cancer. While therapeutic agent was found in the prostate immediately following injection, some
loss of agent was detected in the bladder and urethra. Localization of radioactivity within the
prostate was lower than anticipated and likely due to normal vestigial prostatic ducts. Therefore,
further study of retention, dosimetry, long-term toxicity, and efficacy of this treatment is warranted
prior to Phase | trials in men. Axiak-Bechtel SM et al. (2014)



“Arabic gum (AG) has antioxidant and anti-inflammatory properties. However, the effect of AG in
ureteric obstruction (UO) has not been investigated yet. Male rats underwent reversible left
unilateral UO (UUOQ) for 72 h. Group AG-1 (n = 12) received AG 15 g/kg/day dissolved in drinking
water starting seven days before and continuing throughout the period of the UUO, whereas group
Vx-1 (n = 8) had only water. Group AG-2 (n = 12) and Vx-2 (n = 8) had similar protocols as AG-1
and Vx-1, respectively, but underwent terminal experiments to measure renal functions, six days
post-UUO reversal. Arabic gum significantly attenuated the UUO-induced increase in the tissue
level of malonedialdehyde and superoxide dismutase and the rise in the gene expression of TNF-a,
TGF-B1, and p53 in AG-1 compared to Vx-1. It also attenuated the severity of tubular dilatation.
However, AG did not affect the alterations in the renal blood flow or glomerular filtration rate. The
fractional sodium excretion was lower in AG-2 but did not reach statistical significance (0.40 £ 0.11
vs 0.74 £ 0.12, p = 0.07). AG attenuated the UUO-induced rise in oxidative stress markers and
proinflammatory and profibrotic cytokines and the degree of renal tubular dilatation, indicating a
protective effect in obstructive nephropathy.” As taken from Hammad FT et al. 2019. Biomolecules
9(1), E25. PubMed, 2019 available at https://www.ncbi.nlm.nih.gov/pubmed/3064 1998

“Background Sickle cell anemia (SCA) is a hereditary chronic hemolytic anemia with several clinical
consequences. Intravascular sickling of red blood cells leads to multi-organ dysfunction. Moreover,
several biochemical abnormalities have been associated with SCA. Gum arabic (GA) is an edible
dried gummy exudate obtained from Acacia Senegal tree. GA showed antioxidant and
cytoprotective activities and demonstrated protection against hepatic, renal, and cardiac toxicities in
experimental rats. We hypothesized that regular intake of GA improves renal and liver functions in
patients with SCA. Methods Forty-seven patients (542 yr) carrying hemoglobin SS were recruited.
The patients received 30 g/day GA for 12 weeks. Blood samples were collected before
administering GA and then after 4, 8, and 12 weeks. Liver enzymes, total protein, albumin,
electrolytes, urea, creatinine, and uric acid were determined in the serum. The study was approved
by the Al Neelain University Institutional Review Board and Research Ethics Committee Ministry of
Health. The trial was registered at ClinicalTrials.gov (identifier: NCT02467257). Results GA
significantly decreased direct bilirubin level [statistical significance (P-value)=0.04]. It also
significantly decreased serum alanine transaminase level after 4 weeks, which was sustained till
the 8th week. GA, however, had no effect on serum aspartate transaminase level. In terms of renal
function, GA decreased serum urea level but the effect was not sustained after the first month.
Conclusion GA may alter the disease severity in SCA as demonstrated by its ability to decrease
direct bilirubin and urea levels in the serum.” As taken from Kaddam LAG et al. 2019. Blood Res.
54(1), 31-37. Available at
https://synapse.koreamed.org/search.php?where=aview&id=10.5045/br.2019.54.1.31&code=3072B
R&vmode=FULL

“Chronic kidney disease (CKD) may be fatal for its victims and is an important long-term public
health problem. The complicated medical procedures and diet restrictions to which patients with
CKD are subjected alter the gut microbiome in an adverse manner, favoring over-accumulation of
proteolytic bacteria that produce ammonia and other toxic substances. The present study aimed to
investigate the effect of GA on 1) the composition of the gut microbiome and 2) on plasma levels of
short-chain fatty acids. Male Wister rats were divided into four groups (six each) and treated for 4
weeks based on the following: control, dietary adenine (0.75%, w/w) to induce CKD, GA in the
drinking water (15%, w/v), and both adenine and GA. At the end of the treatment period, plasma,
urine, and fecal samples were collected for determination of several biochemical indicators of renal
function and plasma levels of short-chain fatty acids (SCFAs) as well as characterization of the gut
microbiome. Dietary adenine induced the typical signs of CKD, i.e., loss of body weight and
impairment of renal function, while GA alleviated these effects. The intestine of the rats with CKD
contained an elevated abundance of pathogenic Proteobacteria, Actinobacteria, and
Verrucomicrobia but lowered proportions of Lactobacillaceae belonging to the Firmicutes phylum.
Plasma levels of propionate and butyrate were lowered by dietary adenine and restored by GA. A
negative association (Spearman's p-value < 0.01, r < 0.5) was observed between Firmicutes and



plasma creatinine, urea, urine N-acetyl-beta-D-glucosaminidase (NAG) and albumin. Phylum
Proteobacteria on the other hand was positively associated with these markers while Phylum
Bacteroidetes was positively associated with plasma SCFAs. In conclusion, the adverse changes in
the composition of the gut microbiome, plasma levels of SCFAs, and biochemical indicators of renal
function observed in the rats with CKD induced by dietary adenine were mitigated by GA. These
findings are indicative of a link between uremia and the composition of the microbiome in
connection with this disease. Dietary administration of GA to patients with CKD may improve their
renal function via modulating the composition of their microbiome-a finding that certainly warrants
further investigation.” As taken from Al-Asmakh M et al. 2020. Front. Pharmacol. 11, 569402.
PubMed, 2021 available at https://pubmed.ncbi.nlm.nih.gov/33628167/

“‘Aim of the work: the use of ionizing radiation exposure increases, oxidative stress especially for
cancer patients. Therefore, there is a critical need to develop antioxidants that prevent oxidative
stress damage. Gum Arabic is an antioxidant and anti-inflammatory mediator. This study aimed to
assess the possible radio protective effect of gum Arabic (Acacia senegal) against gamma
irradiation-induced injury on the rat kidney. Materials and Methods: four groups of male Albino rats
(each of 12 rats) received normal saline (G1), dose 5Gy of gamma irradiation (G2), orally
administered with 25 mg/kg gum Arabic for 3 weeks (G3) and gamma irradiation plus oral gum
Arabic administration for 7 days before and 21 days after irradiation (G4). Results: in the gamma
irradiated group, histopathological and ultrastructural examinations of the rat kidney cortical tissue
revealed signs of degeneration to the cortical renal tubules and glomeruli. In contrast, gum Arabic
treatment alleviated most of the damaging effects of gamma radiation. Conclusion: oral
administration of gum Arabic could ameliorate adverse gamma radiation-induced effects that might
be attributed to its antioxidative and free radical scavenging effects.” As taken from Kandeal HAM
et al. 2021. The Egyptian Journal of Hospital Medicine 82(2), 256-269. Available at
https://ejhm.journals.ekb.eg/article_143886.html

“Arabic gum (AG) is a natural branched-chain multifunctional hydrocolloid with a highly neutral or
slightly acidic, arabinogalactan protein complex containing calcium, magnesium, and potassium.
Arabic gum is a dried exudate obtained from the stem and branches of Acacia trees. AG has an
anti-inflammatory and antioxidant effect. This study aimed to examine the possible anti-
inflammatory and antioxidant effect of AG against the damage induced by alloxan injection on renal
tissue of adult male rats using histological and histochemical studies. The current experiment was
carried out on 48 adult male Albino rats. Rats were randomly and equally categorized into four
groups 12 rats in each group as follows: 1) Control group (C): rats have left without treatment; 2)
Diabetic groups (D): rats were injected with 150 mg/kg body weight of alloxan and left for 21 days ;
3) Arabic gum groups (G): rats were orally administrated (25 mg/kg body weight/day) for 21 days
and 4) D+G groups: rats were injected with alloxan and treated with 25 mg/kg body weight/day for
21 days. The experimental rats were sacrificed after 7 and 21 days post-treatment. Examination of
renal tissue of rats seven and twenty-one days post-alloxan injection revealed many histological
and histochemical changes. Highly increased collagen fibres were demonstrated after seven and
twenty-one days post alloxan injection. Also, alloxan injection significantly decreased PAS-positive
materials, total protein content, and total DNA content, but it significantly increased amyloid 8 —
protein content relative to the control group. While treatment with AG post-alloxan injection showed
a trend toward lowering the incidence of renal tissue histological and histochemical changes
induced by alloxan injection. According to the results obtained in the current study using AG as a
natural agent showed a strong cytoprotective effect against the histological and histochemical
changes due to its antioxidant effect.” As taken from Ibrahim RM et al. 2020. Journal of Medical and
Life Science 2(4), 69-90. Available at https://journals.ekb.eg/article_133543.html

“Context: Transforming growth factor-B1 (TGF-31), endothelin-1 and angiotensin Il are responsible
for extracellular matrix accumulation within the kidney in diabetic nephropathy. Objective: This
study evaluated the effect of adding Gum Arabic (GA) and insulin on serum glucose, renal function,
TGF-B1, endothelin-1, and angiotensin Il in rats with diabetic nephropathy. Methods: Sixty male
Sprague-Dawley rats were divided into; normal, normal plus GA, diabetic rats (DM), DM plus



insulin, DM plus GA, and DM plus insulin plus GA groups. Levels of glucose and creatinine in
serum, TGF-B1, angiotensin Il, and endothelin-1 in renal homogenate and HbA1c were measured.
Results: Serum creatinine, TGF-B1, angiotensin I, and endothelin-1 were increased in diabetic
rats. GA decreased serum glucose, TGF-B1, angiotensin II, endothelin-1, and HbA1c in diabetic
rats. GA and insulin decreased serum glucose, creatinine, TGF-B1, angiotensin I, endothelin-1,
and HbA1c in diabetic rats. Conclusion: Co-administration of GA with insulin to rats with diabetic
nephropathy improved the glycemic state, renal function, TGF-B1, endothelin-1, and angiotensin Il.”
As taken from Mohammed ME et al. 2020. Arch. Physiol. Biochem. Epub ahead of print. PubMed,
2021 available at https://pubmed.ncbi.nim.nih.gov/32574082/

“The present study was performed to evaluate the anti-ulcerogenic activity of Acacia senegal (Gum
Arabic) against ethanol-induced gastric mucosal injury in rats. Thirty-six adult male albino rats were
divided into 4 groups: group 1 served as a control; group 2 consisted of rats that received 15% of
gum in drinking water for 2 weeks; group 3 comprised ulcerated animals administered 5 mL of
ethanol/kg body weight by gavage; and group 4 consisted of rats received 15% of gum in drinking
water for 2 weeks before ethanol administration. Superoxide dismutase (SOD) glutathione
peroxidase (GPx), malondialdehyde (MDA), prostaglandin E2 (PGEZ2), tumor necrosis factor alpha
(TNF-a), interleukin (IL)-B1), alanine aminotransferase (ALT), aspartate aminotransferase (AST),
alkaline phosphatase (ALP), total protein, and albumin were assayed in addition to histological
study. The results revealed that ethanol decreased SOD, GPx, and PGEZ2 in tissue and serum total
protein and albumin, while increased MDA in tissue, serum TNF-qa, IL-B1, PGE2, ALT, AST, and
ALP. Histological findings showed less edema and leucocytes infiltration compared with ulcer
group. Furthermore, gum administration elevated PGE2, SOD, and GPx and significantly reduced
MDA, TNF-a, and IL-B2. In conclusion, Gum Arabic can enhance gastric protection and sustain the
integrity of the gastric mucosa.” As taken from Taha MS et al. 2020. Appl. Physiol. Nutr. Metab.
45(7), 731-736. PubMed, 2021 available at https://pubmed.ncbi.nim.nih.gov/31905015/

Ethnopharmacological relevance: Angelica roots are a significant source of traditional medicines for
various cultures around the northern hemisphere, from indigenous communities in North America to
Japan. Among its many applications, the roots are used to treat type 2 diabetes mellitus; however,
this application is not mentioned often. Ethnopharmacological studies have reported the use of A.
japonica var. hirsutiflora, A. furcijuga, A. shikokiana, and A. keiskei to treat diabetes symptoms, and
further reports have demonstrated the three angelica roots, i.e., A. japonica var. hirsutiflora, A.
reflexa, and A. dahurica, exhibit insulin secretagogue activity.

Aim of the study: This study aimed to phytochemically characterize and compare angelica roots
monographed in the European Pharmacopeia 11th, isolate major plant metabolites, and assess
extracts and isolates' capability to modulate pancreatic B-cell function.

Materials and methods: Root extracts of Angelica archangelica, Angelica dahurica, Angelica
biserrata, and Angelica sinensis were phytochemically profiled using liquid chromatography method
coupled with mass spectrometry. Based on this analysis, simple and furanocoumarins were isolated
using chromatography techniques. Extracts (1.6-50 pug/mL) and isolated compounds (5-40 umol/L)
were studied for their ability to modulate insulin secretion in the rat insulinoma INS-1 pancreatic [3-
cell model. Insulin was quantified by the homogeneous time-resolved fluorescence method.
Results: Forty-one secondary metabolites, mostly coumarins, were identified in angelica root
extracts. A. archangelica, A. dahurica, and A. biserrata root extracts at concentration of 12.5-50
Mg/mL potentiated glucose-induced insulin secretion, which correlated with their high coumarin
content. Subsequently, 23 coumarins were isolated from these roots and screened using the same
protocol. Coumarins substituted with the isoprenyl group were found to be responsible for the
extracts' insulinotropic effect.

Conclusions: Insulinotropic effects of three pharmacopeial angelica roots were found, the
metabolite profiles and pharmacological activities of the roots were correlated, and key structures
responsible for the modulation of pancreatic B-cell function were identified. These findings may
have implications for the traditional use of angelica roots in treating diabetes. Active plant
metabolites may also become lead structures in the search for new antidiabetic treatments.



Patyra, Andrzej et al. (2024) “Pharmacological and phytochemical insights on the pancreatic (-cell
modulation by Angelica L. roots.” Journal of ethnopharmacology vol. 329 (2024): 118133.
doi:10.1016/j.jep.2024.118133

7. Addiction

JTl is not aware of any information that demonstrates that this ingredient has any addictive effect.
8. Burnt ingredient toxicity

Tobacco smoke condensates from cigarettes containing Gum Arabic, absolute and an additive free,
reference cigarettes were tested in a battery of in vitro and/or in vivo test(s). Within the sensitivity

and specificity of the bioassay(s) the activity of the condensate was not changed by the addition of
Gum arabic, absolute. Table below provides tested level(s) and specific endpoint(s).

Endpoint Tested level (ppm) | Reference

Smoke chemistry 15000 Baker et al., 2004c
2105 JTI NTM Study Report

In vitro genotoxicity | 15000 Baker et al., 2004c
2105 JTI NTM Study Report

In vitro cytotoxicity | 15000 Baker et al., 2004c
2105 JTI NTM Study Report

Inhalation study 15000 Baker et al., 2004c

JTI NTM Study Report(s)

9. Heated/vapor emissions toxicity

Aerosol from heated tobacco stick(s) containing acacia gum was tested in aerosol chemistry and a
battery of in vitro test(s). Under the test conditions and within the sensitivity and specificity of the
bioassay(s), the activity of the total particulate matter (TPM) and/or gas vapor phase (GVP) were
not increased by the addition of this ingredient when compared to TPM and/or GVP from reference
combustible cigarettes. The table below provides the highest tested level(s) and specific

endpoint(s):
Endpoint Tested level (mg/stick) | Reference
Aerosol chemistry 3.56386 Labstat International Inc. (2023a)

JT1 Heated Tobacco Stick Study Report(s)
In vitro genotoxicity | 3.56386 Labstat International Inc. (2023b)

JT1 Heated Tobacco Stick Study Report(s)
In vitro cytotoxicity | 3.56386 Labstat International Inc. (2023b)

JT1 Heated Tobacco Stick Study Report(s)

10. Ecotoxicity

10.1. Environmental fate



The Ecological Categorization Results from the Canadian Domestic Substances List simply state
that gum arabic is of uncertain persistence in the environment.

Data accessed June 2017 on the OECD website
10.2. Aquatic toxicity

Record for gum arabic:

Spec. Sci. Exp. Media Resp. Endpoint | Trend Effect Conc Stat.
Name Type Type Site (Standardized) Signif.
BCF Eff % Effect Sig.
Spec. Chem. Loc Obs. Meas. Appl. Rate Level
Common Anal. Dur.
Name (Days)
Xenopus R FW NOEC DEC GRO F 50000 ug/L ANOSIG
laevis
U LAB 12 >80- GRRT/ 0.05
African <100/
Clawed
Frog
Xenopus R FW NR- NEF MOR F 50000 ug/L
laevis ZERO
u LAB 12 0 MORT
African
Clawed
Frog
Xenopus R FW BL DEC GEN F 50000 ug/L
laevis
u LAB 12 MNUC/
African
Clawed
Frog

As taken from the US EPA ECOTOX database.

The Ecological Categorization Results from the Canadian Domestic Substances List simply state
that gum arabic is not inherently toxic to aquatic organisms and is of low ecotoxicological concern.

Data accessed June 2017 on the OECD website: http://webnet.oecd.org/CCRWeb/Search.aspx

‘BACKGROUND: Diabetes mellitus is a chronic metabolic disease with life-threatening
complications. Despite the enormous progress in conventional medicine and pharmaceutical
industry, herbal-based medicines are still a common practice for the treatment of diabetes. This
study evaluated ethanolic and aqueous extracts of selected Sudanese plants that are traditionally
used to treat diabetes. METHODS: Extraction was carried out according to method described by
Sukhdev et. al. and the extracts were tested for their glycogen phosphorylase inhibition, Brine
shrimp lethality and antioxidant activity using (DPPH) radical scavenging activity and iron chelating
activity. Extracts prepared from the leaves of Ambrosia maritima, fruits of Foeniculum vulgare and
Ammi visnaga, exudates of Acacia Senegal, and seeds of Sesamum indicum and Nigella sativa.
RESULTS: Nigella sativa ethanolic extract showed no toxicity on Brine shrimp Lethality Test, while




its aqueous extract was toxic. All other extracts were highly toxic and ethanolic extracts of
Foeniculum vulgare exhibited the highest toxicity. All plant extracts with exception of Acacia
senegal revealed significant antioxidant activity in DPPH free radical scavenging assay.
CONCLUSIONS: These results highly agree with the ethnobotanical uses of these plants as
antidiabetic. This study endorses further studies on plants investigated, to determine their potential
for type 2 diabetes management. Moreover isolation and identification of active compounds are
highly recommended.” As taken from Hilmi Y et al. 2014. BMC Complement. Altern. Med. 14, 149.
PubMed, 2015 available at: http://www.ncbi.nlm.nih.gov/pubmed/24885334

10.3. Sediment toxicity

No data available to us at this time.

10.4. Terrestrial toxicity

No data available to us at this time.

10.5. All other relevant types of ecotoxicity

The Ecological Categorization Results from the Canadian Domestic Substances List simply state
that the bioaccumulative potential of gum arabic in the environment is uncertain.

Data accessed June 2017 on the OECD website: http://webnet.oecd.org/CCRWeb/Search.aspx
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ARABI C GUM ( Gum Ar abi c)

Expl anati on

Thi s substance was | ast evaluated for acceptable daily intake for
man by the Joint FAQ WHO Expert Committee on Food Additives in 1969
(see Annex I, Ref. 19). A toxicol ogical nmonograph was issued in 1970
(see Annex |, Ref. 20).

Addi tional data have becone avail able and are sumarized and
di scussed in the foll owi ng nonograph. The previ ous nonograph has been
expanded and is reproduced in its entirety bel ow.

Bl O.OG CAL DATA

Bl OLOG CAL ASPECTS
Absorption and met abol i sm

Based on food and caloric intake, arabic gumfed to weanling male
Sprague-Dawl ey rats at dietary levels of 0.5 and 2.0 g/day was
reported to have caloric values of 131% and 110% of corn starch
respectively (Nees, 1965).

Arabi c gumis alnost conpletely digested by guinea-pigs (O Dell
et al., 1957).

At dietary levels of less than 10% arabic gumis fully absorbed
with a caloric equivalent of 4 calories per gram (Shue et al., 1962).

Ef fects on enzynmes and ot her biochenical paraneters

G oups of female ZUR SIV-Z strain rats, initial body weight
100-110 g, were gavaged twice daily, 5 days per week for 4 weeks with
20, 40 or 200 ng/ kg of arabic gum as an aqueous suspensi on. G oups
of 4 rats were killed at various time intervals and oxidative
phosphorylation in isolated liver and heart nitochondria was assayed
as well as nixed function oxidase activity in liver endoplasnic
reticulum A dose-dependent uncoupling of oxidative phosphorylation in
heart and liver mitochondria was reported in the arabic gum groups.
significant reductions occurred within 2 days to 2 weeks dependi ng on
the dose. As the feeding of arabic gum continued, liver mtochondria
i solated fromtest animals appeared to recover. Recovery did not occur
in the isolated heart mitochondria at the m d-dosage level. At the
hi gh-dose | evel as feeding of test animals continued, there was
partial recovery in the isolated heart mitochondria followed by



anot her decline. The mid- and hi gh-dose | evels of arabic gumwere
reported to cause a progressive decline in hepatic mxed function
oxi dase activity, while no effect was noted at the | ow dose (Bachman
et al., 1978).

Anot her study simlar to the preceding one was carried out in
female rats (ZUR SIV-Z strain), golden hamsters (ZUR LAK-Z strain),
and mice (ZURICR-Z strain). In mce and hansters, there was an
initial decrease in hepatic bi phenyl hydroxyl ation; however, enzyme
activity returned towards control values as the experinment progressed.
In the rat, biphenyl hydroxylase activity went down and did not
recover. Hepatic cytochrome bg and Py5q | evel s were al so nmeasur ed;

| evel s of these proteins were not affected by arabic gumdosing in the
rat. However, cytochrone bs | evel s were depressed by the treatnent in

hansters, while in mce there was a transi ent decrease in both
cytochrome P,5q and bg | evel s (Bachman & Zbi nden, 1978).

Femal e rats (ZUR SIV-Z strain) dosed by gavage with 200 ng/ kg of
gum arabic twice daily for 3 or 4 days showed an inhibition of
phenobarbi tol -stinmul ated ami nopyrine denethyl ati on as conpared to
animal s not receiving gumarabic (Lutz et al., 1978).

G oups of 10 Sprague-Dawl ey rats received 0 or 5% of arabic
gumin a 0.2% chol esterol -supplenented diet. A tracer dose of
14C-1 abel | ed chol esterol was included in the aninmals' |last nmeal. The
animals fed arabic gum had significantly | ower absorption of |abelled
chol esterol, although there was no effect on total carcass, serum or
l'iver concentrations of chol esterol. However, uptake of 14C-| abel | ed
chol esterol in liver and carcass was reduced. Arabic gum was
associated with an increase in total chol esterol biosynthesis (Kelly &
Tsai, 1978).

TOXI COLOG CAL STUDI ES
Speci al studies on carcinogenicity
Mouse

G oups of 50 male and 50 fenal e B6C3F1 nice were given arabic gum
in the diet at concentrations of 0, 25 000 or 50 000 ppm (0, 2.5 or
5.0% for 103 weeks. The animals were nmaintained on a control diet for
an additional 2 weeks prior to sacrifice. No effect of the test
conmpound on body weight gain was noted in either sex, although nean
daily food consunption was reduced in both sexes of the groups
receiving arabic gum No effect of the test conpound was noted with
respect to survival, clinical signs, or incidence of gross or
m croscopi ¢ non-neopl astic | esions. Hepatocellul ar adenoma of the



liver was found in 2/49 controls, 0/50 | ow dose and 6/49 hi gh-dose
fermal es. Hepatocel lul ar carcinomas were found in 1/49 controls, 2/50

| ow- dose and 6/50 hi gh-dose femal es. The nunber of fermale mice with
hepat ocel | ul ar adenonm, carcinoma or unspecified neoplasmof the Iiver
were 4/49, 2/50 and 10/49 in controls, |owdose and hi gh-dose ani mal s,
respectively. Some hi gh-dose aninmals had both a hepatocel |l ul ar adenoma
and a hepatocel lul ar carcinoma. The historical records at the
performng | aboratory indicate the incidence of control feral e B6C3F1

m ce with adenonmas or carcinomas of the liver has been 56/975 (5.7%
with a range of 1/50 to 11/54 (2-20.3%. Male mce given arabic gum
did not have an increased incidence of liver tunours. The incidence of
m ce with haemangi omas or haemangi osarcomas of the circulatory system
was not significant in either sex. The conclusion of the study was
that there was no site at which an increase in tunour incidence could
be clearly associated with the adm nistration of the chem ca

(National Toxicol ogy Program 1980).

Rat

G oups of 50 male and 50 feral e Fischer 344 rats were given gum
arabic in the diet at concentrations of 0, 25 000 or 50 000 ppm
(0, 2.5 or 5.09% for 103 weeks. The ani mal s were nai ntai ned on the
control diets for an additional 2 weeks prior to sacrifice. In the
mal es, body weights of test and control animals were comnparable
t hroughout the study, while in the fenmales, weight gain in the test
animals was slightly less than that of controls. The effect was not
dose related. As conpared to controls, feed intake was reduced in test
mal es and test females. No effects of the test conpound were reported
with respect to clinical signs, survival, or incidence of gross or
m croscopi ¢ | esions (National Toxicol ogy Program 1980).

Speci al studies on nutagenicity

Gum ar abi ¢ did not produce a measurabl e nmut ageni ¢ response or
alteration in the reconbinati on frequency for Saccharomyces
cerevisiae in either the host-nediated assay or in vitro.

Simlarly, no nutagenicity was reported with gum arabic either in the
host - medi ated assay or in vitro using Sal nonella strains G 46 or
TA- 1530.

Cul tures of bone marrow net aphase chronosonmes taken fromrats
dosed in vivo with 50 ng or 2.5 g/ kg of arabic gum showed an
i ncreased incidence of chronosomal breaks occurring within 6 hours of
treatnent. Simlar effects were found in vitro with human W - 38
enbryoni c lung cells.

Gum arabi ¢ was tested using the dom nant |ethal gene test in



Sprague-Dawl ey rats. Males were given 0, 30, 2500 or 5000 ng/kg by
gavage in a water suspension. A significant increase in dead inplants
was noted in pregnant fenales mated to mal es given a single dose of
5000 ng/ kg at the third week of the study. No other significant
effects were recorded and arabic gum was considered not to be a

mut agen in this study (Newell & Maxwell, 1972).

No genetic activity was noted in in vitro nutagenic tests with
Saccharonyces cerevisiae strain D4 and Sal nonel |l a typhi murium
strains TA-1535, TA-1537 and TA-1538. Both suspension and plate test
were used, with and wi thout activation. Activation systens were
prepared fromliver, lung, kidney and testes frommale mce, rats and
nmonkeys (Brusick, 1975).

Gum ar abi ¢ was concl uded to be not mutageni c based on the sex-
i nked domi nant lethal test in Drosophila (Valencia & Abrahamnson).

Speci al observations on sensitivity

Sensitivity to arabic gumwas found to be a true antigen-antibody
response in the guinea-pig (Rice, 1955; Silvette et al., 1955).

Speci al studies in teratol ogy

G oups of 21-24 pregnant Wstar-derived rats were dosed by gavage
on days 6 through 15 of gestation with 0, 16, 75, 350 or 1600 ng/ kg of
arabi ¢ gum suspended in corn oil. No compound-rel ated effect was
observed on nidation, maternal or foetal survival, or on the incidence
of hard or soft tissue anomalies occurring in the offspring. The
average foetal weight at birth was slightly depressed in the high-dose

gr oup.

G oups of 19-21 pregnant CD-1 mice were dosed by gavage on days 6
through 15 of gestation with 0, 16, 75, 350 or 1600 ng/kg of arabic
gum suspended in corn oil. No conpound-rel ated ef fect was observed on
ni dation, maternal or foetal survival or on the incidence of hard or
soft tissue anomalies occurring in the offspring. The average foeta
wei ght at birth was slightly depressed in the high-dose group

G oups of 19-21 pregnant outbred gol den hamsters were dosed by
gavage on days 6 through 10 of gestation with 0, 16, 75, 350 or
1600 ny/ kg of arabic gum suspended in corn oil. No compound-rel ated
effect was observed on nidation, maternal or foetal survival or on the
i nci dence of hard or soft tissue anonalies occurring in the offspring.

G oups of 12-14 pregnant Dutch-belted rabbits were dosed by
gavage with 0, 8, 37, 173 or 800 ng/ kg of arabic gum suspended in corn
oil on days 6 through 18 of gestation. The adm nistration of up to



37 mg/ kg of the test material as a suspension in anhydrous corn oil
had no clear effect on nidation or on naternal or foetal survival.

The nunber and type of abnormalities seen in foetal soft or skeletal
tissues derived fromthis group of does did not differ fromthe nunber
occurring spontaneously in the shamtreated controls. However, in 2
groups of danms dosed at 173 and 800 ng/ kg bw respectively, maternal
toxicity ensued with the loss of a mgjority of animals in the

800 ny/ kg group. Death was preceded by severe bl oody diarrhoea,
urinary incontinence, with anorexia for 48-72 hours termnally. At

aut opsy no gross pathol ogical findings were seen other than
haenorrhage in the nmucosa of the small intestines. Does which survived
t he hi ghest dose and bore living young to termremnai ned outwardly
normal, and the offspring were |ikewi se normal in all respects. It was
concluded that this test substance was not a teratogen in the rabbit
under the test conditions enployed (Mrgareidge, 1972).

Acute toxicity

LDso
Ani mal Rout e (g/ kg bw) Ref erence
Mouse O al 16.0 Mor gar ei dge, 1972
Rat O al 18.0 Mor gar ei dge, 1972
Hanst er O al 16.0 Mor gar ei dge, 1972
Rabbi t O al 8.0 Mor gar ei dge, 1972

Short-term studi es
Mouse

G oups of 10 male and 10 fermal e B6C3F1 mice were fed diets
containing 0, 6300, 12 500, 25 000, 50 000 or 100 000 ppm (0, O0.863,
1.25, 2.5, 5.0 or 10% of arabic gumin the diet for 13 weeks. No
conmpound-rel ated effects on survival or gross or mcroscopi c pathol ogy
were noted. Final body weights and feed consunption tended to be
slightly lower in the dosed aninmals (National Toxicol ogy Program
1980) .

Rat

G oups of rats were fed 0 or 15% arabic gumin their diet for 62



days. A cathartic effect was observed, but weight gain, food
efficiency, haematol ogi cal findings and organ wei ghts were nor nal
(Booth et al., 1963).

G oups of 10 male and ferale Fischer 344 rats were fed diets
containing 0, 6300, 12 500, 25 000, 50 000 or 100 000 ppm (0, O0.863,
1.25, 2.5, 5.0 or 10%9 gumarabic in the diet for 13 weeks. No
compound-rel ated effects on survival or gross or mcroscopic pathol ogy
were noted. Feed consunption was reduced at the 2 highest doses in the
mal es, and at all the doses in the females. Final body weights tended
to be slightly lower in the dosed animals (National Toxicol ogy
Program 1980).

Qui nea- pi g

G oups of 10 and 20 gui nea-pigs were fed 15% powdered arabi c gum
for 6 weeks. Controls received no bulk food in their diet. Wight gain
was i nproved in the test groups (Booth et al., 1949).

Rabbi t

A group of 4 rabbits was given 20% arabic gumin a casein diet
for 4 weeks. Weight gain inproved significantly in the test groups
(Hove & Herndon, 1957).

Dog

Three dogs were given 32-35 intravenous injections of acacia over
a period of 76 days at a total cumul ative dosage ranging from15.7 to
47.7 g/ kg. The dog on the |l argest dose died with an enlarged |iver.
Cause of death, 4 nonths after its last injection, was not expl anabl e.
The ot her two dogs renmined in good condition; biopsy showed acacia
present in their livers 26 nonths after their last injections (Smalley
et al., 1945).

Man

Ni ne patients with nephrotic oedema received 1-6 intravenous
i njections of acacia over periods up to 8 weeks, with total doses
ranging from80 to 325 g. There were no signs or synptonms of |iver
enl argenment, and no other conplications. Five of these patients
excreted in the urine 5.5-38% of a single dose during periods rangi ng
from10 to 30 days, respectively (Johnson & Newran, 1945).

OBSERVATI ONS | N MAN

Sensitivity reactions have been reported in man, e.g., asthma in
printers (Brown & Crepea, 1947; Bohner et al., 1941; Sprague, 1942;



Fow er, 1952).

Cccupati onal exposure to arabic gum has been associated with
rhinitis and asthma in sensitive individuals (Cuthbert, 1973).

Sensitivity to arabic gumas a tablet additive has been reported
in some kidney transplant patients. Hypersensitivity mani fested as
itching, and rash with fever and arthralgia was also reported in
i ndi vidual patients (Rubinger et al. 1978). Sensitivity of somne
i ndividuals to gumarabic in food has al so been reported (Celfand,
1949).

Comrent s

Met abolic studies are limted, but it has been denonstrated that
inthe rat this gumis conpletely nmetabolized when it conprises |ess
than 10% of the diet. Mtochondrial preparations isolated fromthe
liver or hearts of rats maintained on diets containing arabic gum
showed a dose- and time-dependent uncoupling of oxidative
phosphoryl ati on. Hepatic m xed function oxi dase activity was al so
depressed. Changes were also reported in hepatic cytochrome bg and
Psso levels in the liver of test aninmals nmaintained on diets
contai ning arabi c gum The significance of these effects is not known,
since inclusion of arabic gumin the diet of test aninmals at |evels
that cause these effects does not cause a reduction in weight gain,
whi ch woul d be expected if uncoupling of oxidative phosphorylation
occurr ed.

Teratol ogy studies were negative in rats, nice, hansters and
rabbits, although nmaternal toxicity was observed at very high dose
levels in the rabbit.

Mut ageni ¢ studies in a nunmber of systens, including host-nediated
assay, the Ames test, Saccharonyces cerevisiae, dom nant |ethal test
and Drosophila, were negative. Lifetime feeding studies in the rat and
mouse at 5% of the diet showed no significant adverse effects.

EVALUATI ON

Estimate of acceptable daily intake for man

Not specified. *

* The statenment "ADI not specified" neans that, on the basis of the
avai |l abl e data (toxicol ogical, biochemical, and other), the tota



daily intake of the substance, arising fromits use or uses at the
| evel s necessary to achieve the desired effect and fromits
accept abl e background in food, does not, in the opinion of the
Conmittee, represent a hazard to health. For this reason, and for
the reasons stated in individual evaluations, the establishnment of
an acceptable daily intake (ADI) in nmg/kg bwis not deened
necessary.
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NOTE TO THE READER

This is one in a series of experiments designed to determine whether selected
chemicals produce cancer in animals., Chemicals selected for testing in the
NTP carcinogenesis bioassay program are chosen primarily on the bases of
human exposure, level of production, and chemical structure. Selection per
se is not an indicator of a chemical's carcinogenic potential. Negative
results, in which the test animals do not have a greater incidence of cancer
than control animals, do not necessarily mean that a test chemical is not a
carcinogen, inasmuch as the experiments are conducted under a limited set of
conditions. Positive results demonstrate that a test chemical is carcino-
genic for animals under the conditions of the test and indicate that exposure
to the chemical is a potential hazard to humans. The determination of the
risk to humans from chemicals found to be carcinogenic in animals requires a
wider analysis which extends beyond the purview of this study.

This study was initiated by the National Cancer Institute's Carcinogenesis
Testing Program, now part of the National Institute of Environmental Health
Sciences, National Toxicology Program.

Comments and questions about the National Toxicology Program Technical
Reports on Carcinogenesis Bioassays should be directed to the National
Toxicology Program, located at Room A-306, Landow Building, Bethesda, MD
20205 (301-496-1152) or at Research Triangle Park, NC 27709 (919-541-3991).

Although every effort is made to prepare the Technical Reports as accurately
as possible, mistakes may occur. Readers are requested to communicate any
mistakes to__the Deputy Director, NTP (P.O. Box 12233, Research Triangle
Park, NC 27709), so that corrective actiomn may be taken. Further, anyone
who is aware of related ongoing or published studies not mentioned in ths
report is encouraged to make this information known to the NTP.

These NIP Technical Reports are available for sale from the National Techni-
cal Information Service, U.S. Department of Commerce, 5285 Port Royal Road,
Springfield, VA 22161 (703-487-4650).

Single copies of this carcinogenesis bioassay technical report are available
without charge (and while supplies last) from the NIP Public Information
Office, National Toxicology Program, P.0. Box 12233, Research Triangle
Park, NC 27709.
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