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Hello, IASC members,

I hope you’re all having a wonderful summer! As always, it is going by too 
quickly for my tastes. Soon my kids will be back in college and my weekends 
will be determined by whether the local university has a home football game 
scheduled. I enjoy living in an area with four distinct seasons, but I wish 
summer lasted longer than the other three, especially winter!

The International Aloe Science Council (IASC) has been tracking some 
activity in the European Union following the release earlier this year of the 
European Food Safety Authority (EFSA) scientific opinion on the safety of 

several botanicals used in food supplements that contain hydroxyanthracene derivatives, or HADs. 
These compounds occur in several botanicals used for laxative purposes, including aloin, which is 
present in the aloe vera leaf. 

EFSA’s scientific opinion concluded that HADs as a class of compounds should be considered genotoxic 
and carcinogenic unless specific information exists to the contrary, and no safe level of daily intake was 
identified in the report. The safety authority in Germany also released a warning about exposure to 
anthranoids due to ingestion of certain whole leaf aloe preparations (exclusive of aloe vera inner leaf gel). 
Staff will keep IASC members informed as risk management decisions are made public.

For any IASC members that include Proposition 65 warnings on products sold in the state of California, 
please be aware that new regulations regarding the wording and format of safe harbor warnings will go into 
effect Aug. 30, 2018. These new regulations were adopted in August 2016, and a two-year phase-in period 
will conclude on Aug. 30. Please see the article included in the newsletter on this topic for more details.

Save the date: The next IASC Board of Directors meeting will take place on Wednesday, Nov. 7, 2018, 
just prior to the SupplySide West trade show at Mandalay Bay in Las Vegas. IASC members are welcome 
to attend board meetings, so please consider doing so if you will be at the trade show. If you wish to 
attend as an observer, please contact me so I can include you in the attendee count and provide you with 
details on the meeting location.

Want to get more involved in the Council? Consider joining an IASC committee, open to all members 
in good standing. These include the Science & Technical Committee, Regulatory Affairs Committee, 
Certification Committee, Public Relations Committee, and Membership & Ethics Committee. 
Contact me to request membership or ask about the work of the various committees.

Please contact me at any time with questions or concerns via email or at 734.476.9690.

Jane Wilson,  
Executive Director

Message from Executive Director Jane Wilson

mailto:jwilson@iasc.org
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SPECIAL TOPICS

AHPA submits GMO labeling 
recommendations to USDA
USDA proposal would hinder consumer access to 
information on genetically modified foods

In an effort to ensure American consumers can discern whether 
or not a food includes genetically modified organisms (GMOs) or 
ingredients derived from GMOs, the American Herbal Products 
Association (AHPA) recommended significant revisions to a 
proposed rule issued by the U.S. Department of Agriculture’s 
(USDA) Agricultural Marketing Service (AMS) that would estab-
lish a mandatory national bioengineered (BE) food disclosure 
standard.

“Without significant revisions to the proposed rule, it is very 
unlikely that Americans will be provided with a reasonably acces-
sible way to know if their food contains genetically modified 
ingredients,” said AHPA President Michael McGuffin. “Because 
the proposed rule doesn’t provide the information consumers are 
demanding and it contravenes the intent of the GMO labeling law, 
AHPA requests that AMS consider significant revisions prior to 
issuing a final rule.”

In comments submitted to AMS, AHPA recommends:
• Adopting the common or usual terms used to describe 

bioengineering, i.e., “genetically modified,” “genetically 
engineered,” and “GMO”

• Defining “genetically modified foods” (or a similar term) to 
include all relevant GMO techniques

• Extending the labeling requirement to include refined 
products and ingredients derived from GMO crops

• Providing an exemption for inadvertent or technically 
unavoidable GMO content at the level (0.9 percent) allowed 
in most other countries, including the European Union

• Redesigning the proposed BE symbol options to avoid any 
emotive quality or implication that GMO content is a benefit 
or additional value in the food

AHPA first published a  member guidance policy  in 2003 (most 
recently updated in 2015) regarding the use of GMO agricultural 
inputs in herbal products such as dietary supplements and teas. 
Among other things, this policy encourages voluntary label disclo-
sure of the use of any herbal ingredients that have been knowingly 
and intentionally cultivated with GMO technologies—or extracts 
and natural flavors derived from such ingredients—in a manner 
that assures consumers are informed that the ingredient (or, more 
precisely, its source crop) was cultivated with GMO technology.

AHPA membership includes companies that grow herbal crops 

and market herbal products that are certified organic under 
USDA’s National Organic Program and therefore subject to 
controls regarding the introduction of GMO crops and ingredi-
ents derived from such crops. Various AHPA members also market 
herbal products that are labeled as being free of GMO crops and 
ingredients.

Originally published in the August 2018 AHPA Report. Reprinted by 
permission of the American Herbal Products Association. All rights reserved.

California court affirms Prop 65 lead 
MADL
Appeals court rejects lawsuit challenging established 
standard for Proposition 65 warnings

On June 5, the California Court of Appeal ruled against private 
plaintiff Mateel Environmental Justice Foundation (Mateel) and 
upheld the current safe harbor for lead—0.5 microgram per day—
as set in 1989 by the predecessor agency to the Office of Environ-
mental Health Hazard Assessment (OEHHA).  The ruling has 
since been finalized by the court. Mateel had sought to force 
OEHHA to repeal the regulations for setting a maximum allow-
able dose level (MADL) for lead as a reproductive toxicant and to 
revoke the safe harbor for lead. 

This ruling has particular significance for the dietary supplement 
industry, as the main focus of Proposition 65 notices and settle-
ments for supplement products has been related to trace levels of 
lead.

“Prior to this challenge by Mateel, it’s inconceivable that anyone 
would have considered maintaining the unreasonably low limit for 
lead of 0.5 microgram per day to be anything to celebrate,” said 
Jane Wilson, director of program development at the American 
Herbal Products Association (AHPA). “But if the plaintiff had 
been successful, the likely proliferation of Proposition 65 warnings 
would have made this well-intentioned but impractical law even 
less meaningful to California consumers.”

Some positive highlights of the ruling include:
• It recognizes that setting a safe harbor level using “evidence 

and standards of comparable scientific validity” to the science 
on which the Proposition 65 listing is based is different than 
using only the same science on which the listing is based.  

• It recognizes that the regulations on how to set a MADL are 
intended to be defaults, and other scientific approaches can 
be utilized as long as they are defensible. 

• It states, for the first time in a binding legal opinion, that 
postnatal exposures are not covered by Proposition 65. This 
was a regulatory interpretation issued soon after the imple-

http://ahpa.org/Portals/0/PDFs/Advocacy/18_0703_AHPA_GMO_Comments_USDA_AMS_NBFDS_FINAL.pdf
http://ahpa.org/Portals/0/PDFs/Policies/Guidance-Policies/AHPA_GMO_Labeling_Guidance.pdf
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 Most comprehensive product range in the raw material Aloe industry 

 Sourcing at various countries of origin in order to mitigate supply disruptions
 caused by droughts, freezes and Mother Nature 

 Organic and conventional freeze dried / spray dried powders 

 Organic - preservative free, and conventional - preserved liquids, with or without pulp 

 High polysaccharide content concentrates (from 10% to 80%) 

 Aloe cubes in various sizes, and much more...

Worlée-Chemie GmbH    Grusonstraße 26    22113 Hamburg, Germany    +49 40 73333 2665    Aloe@worlee.de    www.worlee.com 

Worlée International (USA) Inc.    Contact: Oliver Andersen    Phone: (352) 409 6883    oandersen@worlee.com

WorléeAloe – 
Nature in its purest form



AUGUST 2018 • PAGE 5

OnlineINSIDE ALOE

http://www.terrylabs.com
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cidal, or similar purposes, other, fresh or dried
• § 1212.21.00: Seaweeds and other algae, fresh, chilled, frozen, 

or dried, whether or not ground, fit for human consumption
• § 1504.10-20 [various subheadings]: Fish oils and their 

fractions [various]
• § 2805.12.00: Calcium [Note: Various calcium salts are listed 

separately, including carbonate, “natural” phosphates, etc., 
or assumed addressed in certain “salts and esters” listings]

• § 2918.15.50: Salts and esters of citric acid
• § 2918.16.50: Salts and esters of gluconic acid
• § 3104.20.00: Potassium chloride [Note: Other potassium 

salts are listed separately or assumed addressed in certain 
“salts and esters” listings]

This new USTR proposal is a modification of its initial action 
in its investigation of “the acts, policies, and practices of the 
Government of China related to technology transfer, intellec-
tual property, and innovation.” The initial action, announced 
in a Federal Register notice on June 20, imposed, as of July 6, 
an additional 25 percent ad valorem duty on a large number of 
Chinese imports with an annual trade value of approximately 
$34 billion. The June 20 notice also requested public comment 
on another proposed action, in the form of an additional 25 
percent ad valorem duty on a separate list of products of China 
with an annual trade value of approximately $16 billion.

USTR’s newest proposed modification follows China’s response 
to the initial U.S. action, in which it imposed its own increased 
duties on goods of the U.S. (see here a report  that Wisconsin 
ginseng farmers are already feeling the effects of China’s 15 
percent tariff on U.S. ginseng). USTR is seeking public comment 
and will hold a public hearing Aug. 20 to 23 regarding its newly 
proposed duties.

“The American Herbal Products Association (AHPA) has initi-
ated outreach to several of its members who import herbs and 
other supplement ingredients from China,” noted AHPA Presi-
dent Michael McGuffin. “Based on initial replies, it appears that 
numerous imported ingredients may be classified in the HTSUS 
subheadings identified in USTR’s proposed modification. We 
will continue to evaluate the potential impact of this new round 
of tariffs on U.S.-based dietary supplement marketers and seek 
member and industry input as we prepare comments for USTR 
on this matter.”

AHPA members are encouraged to review the HTSUS subheading 
listed in USTR’s proposed modification and check with their 
import brokers to understand the potential impact of this newly 
proposed action.

Originally published in the August 2018 AHPA Report. Reprinted by 
permission of the American Herbal Products Association. All rights reserved.

mentation of Proposition 65—that “reproductive harm” 
covers only prenatal exposures to the fetus and harm to the 
male or female reproductive systems. 

The opinion repeats a key quote from a prior Supreme Court 
decision in a product liability case and notes that over-warning 
would “invite mass consumer disregard and ultimate contempt for 
the warning process.” 

 AHPA continues to maintain its longtime attention to Proposition 
65 issues, including the changes to warning requirements that will 
become effective on Aug. 30. AHPA’s Guidance on Proposition 65 and 
Herbal Products and other information for industry can be accessed 
here. View the final California Court of Appeal decision here.

Originally published in the August 2018 AHPA Report. Reprinted by 
permission of the American Herbal Products Association. All rights reserved.

New U.S. tariffs proposed on 
Chinese imports of many herb, 
supplement ingredients
Proposal would increase tariffs on flax, hempseed, 
ginseng, mushrooms, fish oils, minerals, and more

The U.S. Trade Representative (USTR) is proposing an additional 
10 percent  ad valorem  duty on numerous Chinese imports with 
an annual trade value of approximately $200 billion. The list of 
products of China identified by USTR as subject to this new 
proposed tariff includes many herbal and plant-derived substances 
and many other ingredients found in dietary supplements. 
Possibly relevant Harmonized Tariff Schedule of the United States 
(HTSUS) subheadings include:

• § 0712.31 [various subheadings]: Dried mushrooms [various]
• § 0712.90 [various subheadings]: Dried vegetables [various, 

including garlic, fennel, parsley, and “Dried vegetables nesoi, 
and mixtures of dried vegetables, whole, cut, sliced, broken 
or in powder, but not further prepared”]

• § 0814.00 [various subheadings]: Citrus peel [various]
• § 1204.00.00: Flaxseed (linseed)
• § 1207.99.03: Other oil seeds and oleaginous fruits whether 

or not broken, incl niger seeds, hemp seeds and seeds nesoi
• § 1211.20.10: Ginseng roots, fresh or dried, whether or not 

cut, crushed or powdered
• § 1211.90.20: Mint leaves, crude or not manufactured, of 

a kind used in perfumery, in pharmacy, or for insecticidal, 
fungicidal, or similar purposes

• § 1211.90.92: Plants, parts of plants (including seeds and 
fruits), used in perfumery, pharmacy, insecticidal, fungi-

https://www.jsonline.com/story/news/politics/2018/07/09/china-prepares-new-tariffs-wisconsin-ginseng-farmers-already-feeling-effects/764499002/
http://www.ahpa.org/Resources/Regulations/State.aspx
http://www.ahpa.org/LinkClick.aspx?fileticket=jl8k_YKz-dA=&portalid=0
https://www.gpo.gov/fdsys/pkg/FR-2018-07-17/pdf/2018-15090.pdf
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the product rather than prior to exposure to listed chemicals.
• For warnings that are not given on the product or its 

immediate packaging, warnings must include the name of at 
least one chemical for which the warning is being provided.

• For products that provide consumer information in a 
language other than English, warnings must also be provided 
in that language in addition to English.  

The Office of Environmental Health Hazard Assessment’s 
(OEHHA) Proposition 65 website (www.P65Warnings.ca.gov) 
must be provided. 

Examples of the new warnings as applicable to food and dietary 
supplement products are as follows:

• For any chemical listed as a carcinogen:

WARNING: Consuming this product can expose you to 
chemicals including [name of one or more chemicals], which 
is [are] known to the State of California to cause cancer. For 
more information go to www.P65Warnings.ca.gov/food.

• For any chemical listed as a reproductive toxicant:

WARNING: Consuming this product can expose you 
to chemicals including [name of one or more chemicals], 
which is [are] known to the State of California to cause birth 
defects or other reproductive harm. For more information go 
to www.P65Warnings.ca.gov/food.

• For a chemical listed as a carcinogen and a different chemical 
listed as a reproductive toxicant:

WARNING: Consuming this product can expose you to 

Herbal supplement sales growth 
strong in 2017
NBJ data show increase of 8.5 percent 

Sales of herbal and botanical supplements grew by 8.5 percent 
in 2017 while sales of all dietary supplements increased by 5.4 
percent, according to Nutrition Business Journal data shared at 
the NBJ Summit in Rancho 
Palos Verdes, Calif., July 17 
to 19.

The data was presented 
by Carlotta Mast, senior 
vice president of content 
at Informa Global Health 
& Nutrition Network, 
who also highlighted 
trending herbs and botani-
cals including CBD, 
mushrooms, ashwagandha, 
and turmeric.

“As the supplements market 
continues to grow and 
evolve, this data suggests 
that consumers increasingly 
recognize the benefits and 
value of herbal and botan-
ical supplements,” said 
Michael McGuffin, president of the American Herbal Products 
Association, who attended the event. “There is every indication 
that this trend will continue as more research reinforces the tradi-
tional knowledge accumulated through thousands of years of 
humans using herbs to promote health and well-being.”

INSIDE IASC 

Changes to Prop 65 warning 
requirements effective Aug. 30
Under California’s Proposition 65, consumer goods sold in 
California generally must provide a “clear and reasonable warning” 
if chemicals listed by the state as “carcinogens” or “reproductive 
toxicants” are present above specified limits. California amended 
Prop 65 warning requirements in August 2016, and the changes 
are scheduled to take effect Aug. 30, 2018. 

Key changes in the safe harbor warning regulations include:
• Warnings must be provided prior to a consumer’s purchase of 

http://www.P65Warnings.ca.gov
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International Aloe Science Council members with questions 
on these new requirements can contact Executive Director Jane 
Wilson for more information or consult the OEHHA website.

IASC AND ALOE IN THE NEWS

 Î Periodontal Care for Chemotherapy Patients, Amazines

 Î 11 Anti-Inflammatory Foods, Supplements & Routines 
For A Bit Of Respite, The Good Trade

 Î Global Aloe Vera Extracts Market Opportunity and 
Growth Analysis 2018 - 2025, Prsync.com

 Î 11 Ways to Remove Dark Spots From Your Skin, Bright 
Side

 Î What’s Selling: September 2018, WholeFoods Magazine

 Î Aloe Vera May Be Helpful in Reducing Keloid Scars, 
Newswire.net

 Î The 4 Best Aloe Vera Gels for Those Really Painful 
Sunburns, Bicycling.com

 Î Aloe Vera Products Market 2018 Analysis and Growth 
by Top Key Players- Okyalo, Simplee Aloe, Suja Life, 
Savia, Yuensun, Changyue, Evergreen, Aloe Farms, 
Aloecorp, RITA, EmailWire.com

 Î The 3 Best Foot Creams For Cracked Heels, Bustle

 Î New Supplements That Are Smart, Simple and 
In-Demand, NRHA Reiner 

 Î Aloe Vera and Chlorhexidine Against Traumatic Oral 
Ulcers, ClinicalTrials.gov

 Î Global Aloe Vera Products Market Growing Demand 
2018 to 2025, Stock Analysis

 Î 8/14/18 - Herbal Supplements Market Scope, Industry 
Challenges, Key Vendors, Drivers, Trend and Forecast 
2018 to 2023: Herbal Supplements Market Global 
Research Report by Ingredients (Stevia, Ginseng, 
Ginkgo, Epimedium, Green tea, Hawthorn, Aloe Vera 
and other, Pharmacy Choice

 Î 13 Ingredients to Try After Hair Removal Treatments, 
American Spa Magazine

 Î Aloe Vera Found to Aid in Reducing Appearance of 
Scars, Newswire.net

 Î Avoiding the aloe vera flop in the Palm Springs area 
desert, The Desert Sun

 Î Irritation and Anal Bleeding in Patients Affected by 
Hemorrhoids, ClinicalTrials.gov

 Î Stretch Marks Treatment Market Major key players 
2018-2023, EmailWire.com

chemicals including [name of one or more chemicals], which 
is [are] known to the State of California to cause cancer, and 
[name of one or more chemicals], which is [are] known to the 
State of California to cause birth defects or other reproduc-
tive harm. For more information, go to www.P65Warnings.
ca.gov/food. 

• For any chemical listed as both a carcinogen and as a repro-
ductive toxicant:

WARNING: Consuming this product can expose you to 
chemicals including [name of one or more chemicals], which 
is [are] known to the State of California to cause cancer and 
birth defects or other reproductive harm. For more informa-
tion go to www.P65Warnings.ca.gov/food.

Where a warning is being provided for an exposure to a single 
chemical, the words “chemicals including” may be deleted from 
the warning above. But in that circumstance, the warning will 
cover only the identified chemical.

Where the warnings above are provided on a food or dietary 
supplement product label, the warning must be set off from other 
surrounding information and enclosed in a box.

Companies can also comply with the warning regulation using 
the short-form warning option. This warning option contains a 
symbol consisting of a black exclamation point in a yellow equilat-
eral triangle with a bold black outline1 placed to the left of the 
warning text, as well as the following:

• For consumer products that cause exposures to a listed 
carcinogen:

  WARNING: Cancer - www.P65Warnings.ca.gov. 
• For consumer products that cause exposures to a listed repro-

ductive toxicant:

  WARNING: Reproductive Harm - www.P65Warnings.
ca.gov. 

• For consumer products that cause exposures to both a listed 
carcinogen and a reproductive toxicant:

 WARNING: Cancer and Reproductive Harm - www.
P65Warnings.ca.gov. 

For short-form warnings, the warning language must be no smaller 
than the largest type size used for other consumer information2 on 
the product, and in no case shall the warning appear in a type size 
smaller than 6-point type. 

Short-form warnings are not required to include the name or 
names of a listed chemical within the text of the warning. 

1 If the sign, label, or shelf tag for the product is not printed using the color yellow, 
the symbol may be provided in black and white. The warning symbol can be 
downloaded from the OEHHA website.

2 “Consumer information” includes warnings, directions for use, ingredient lists, 
and nutritional information. “Consumer information” does not include the 
brand name, product name, company name, location of manufacture, or product 
advertising.

https://oehha.ca.gov/proposition-65/crnr/notice-adoption-article-6-clear-and-reasonable-warnings
http://www.amazines.com/article_detail.cfm/6253397?articleid=6253397
http://www.thegoodtrade.com/features/anti-inflammatory-foods-supplements-routines
http://www.thegoodtrade.com/features/anti-inflammatory-foods-supplements-routines
http://prsync.com/research-trades/global-aloe-vera-extracts-market-opportunity-and-growth-analysis-----2626577/
http://prsync.com/research-trades/global-aloe-vera-extracts-market-opportunity-and-growth-analysis-----2626577/
https://brightside.me/inspiration-health/11-ways-to-remove-dark-spots-from-your-skin-571760/
https://wholefoodsmagazine.com/columns/whats-selling/whats-selling-september-2018/
https://newswire.net/newsroom/pr/00103435-aloe-vera-may-be-helpful-in-reducing-keloid-scars.html
https://www.bicycling.com/health-nutrition/g22757506/best-aloe-vera-gel/
https://www.bicycling.com/health-nutrition/g22757506/best-aloe-vera-gel/
http://www.emailwire.com/release/843558-Aloe-Vera-Products-Market-2018-Analysis-and-Growth-by-Top-Key-Players-Okyalo-Simplee-Aloe-Suja-Life-Savia-Yuensun-Changyue-Evergreen-Aloe-Farms-Aloecorp-RITA.html
http://www.emailwire.com/release/843558-Aloe-Vera-Products-Market-2018-Analysis-and-Growth-by-Top-Key-Players-Okyalo-Simplee-Aloe-Suja-Life-Savia-Yuensun-Changyue-Evergreen-Aloe-Farms-Aloecorp-RITA.html
http://www.emailwire.com/release/843558-Aloe-Vera-Products-Market-2018-Analysis-and-Growth-by-Top-Key-Players-Okyalo-Simplee-Aloe-Suja-Life-Savia-Yuensun-Changyue-Evergreen-Aloe-Farms-Aloecorp-RITA.html
http://www.emailwire.com/release/843558-Aloe-Vera-Products-Market-2018-Analysis-and-Growth-by-Top-Key-Players-Okyalo-Simplee-Aloe-Suja-Life-Savia-Yuensun-Changyue-Evergreen-Aloe-Farms-Aloecorp-RITA.html
https://www.bustle.com/p/the-3-best-foot-creams-for-cracked-heels-10069343
http://reiner.nrha.com/?p=15607
http://reiner.nrha.com/?p=15607
https://clinicaltrials.gov/ct2/show/NCT03633292
https://clinicaltrials.gov/ct2/show/NCT03633292
https://thestockanalysis.com/global-aloe-vera-products-market-growing-demand-2018-to-2025/
https://thestockanalysis.com/global-aloe-vera-products-market-growing-demand-2018-to-2025/
https://www.pharmacychoice.com/news/article.cfm?Article_ID=2068630
https://www.pharmacychoice.com/news/article.cfm?Article_ID=2068630
https://www.pharmacychoice.com/news/article.cfm?Article_ID=2068630
https://www.pharmacychoice.com/news/article.cfm?Article_ID=2068630
https://www.pharmacychoice.com/news/article.cfm?Article_ID=2068630
https://www.pharmacychoice.com/news/article.cfm?Article_ID=2068630
https://www.americanspa.com/estheticians/13-ingredients-try-after-hair-removal-treatments
https://newswire.net/newsroom/pr/00103284-aloe-vera-found-to-aid-in-reducing-appearance-of-scars.html
https://newswire.net/newsroom/pr/00103284-aloe-vera-found-to-aid-in-reducing-appearance-of-scars.html
https://www.desertsun.com/story/life/home-garden/maureen-gilmer/2018/08/12/avoiding-aloe-vera-flop-palm-springs-area-desert/927714002/
https://www.desertsun.com/story/life/home-garden/maureen-gilmer/2018/08/12/avoiding-aloe-vera-flop-palm-springs-area-desert/927714002/
https://clinicaltrials.gov/ct2/show/NCT03569930?sfpd_d=60&amp;lupd_s=07%2F13%2F2018&amp;lupd_d=30
https://clinicaltrials.gov/ct2/show/NCT03569930?sfpd_d=60&amp;lupd_s=07%2F13%2F2018&amp;lupd_d=30
http://www.emailwire.com/release/832949-Stretch-Marks-Treatment-Market-Major-key-players-20182023.html
http://www.emailwire.com/release/832949-Stretch-Marks-Treatment-Market-Major-key-players-20182023.html
http://www.p65warningsca.gov/food
http://www.p65warningsca.gov/food
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optimum condition obtained by numerical optimization for the 
formulation of reconstituted samples was 1.6%, w/v at pH 7 with 
desirability of 0.84. Secondly, structural alteration of the recon-
stituted A. vera gels were evaluated using FTIR, SEM, and TEM 
at particular pH (3 to 7) and concentration (0.2 to 1.6%, w/v). 
The FTIR spectrum of reconstituted hydrogels showed formation 
of new hydrogen bond at 3600 to 3000 cm-1  and deacetylation 
of acemannan at 1740 cm-1  with increase in A. vera concentra-
tion. Moreover, SEM and TEM micrograph images of A. vera 
xerogel at lower concentrations (0.2 to 0.4%, w/v) evidenced the 
intact surface morphology and formation of clumps and at higher 
concentration (0.8 to 1.6%, w/v), exhibited rope-like network 
patterns and composed of spherical aggregates.

The pivotal role of microRNA-21 in osteoclastogenesis 
inhibition by anthracycline glycoside aloin.
Osteopenic disorders such as osteoporosis and rheumatoid 
arthritis are characterized by excessive bone resorption by osteo-
clasts relative to bone formation by osteoblasts. MicroRNAs 
are emerging as key players in bone remodeling, modulating 
the functions of both osteoblasts and osteoclasts. Among them, 
miR-21 is highly expressed in osteoclast precursors and is known to 
regulate genesis, differentiation, and apoptosis of osteoclasts. The 
pro-osteoclastogenic nature of miR-21 makes it a potential candi-
date as a therapeutic target to treat bone disorders. We had previ-
ously demonstrated that anthroglycoside aloin derived from Aloe 
vera was effective in promoting osteoblastogenesis and inhibiting 
osteoclastogenesis. The present study investigated the role of 
miR-21 in aloin’s inhibitory effect on osteoclast differentiation. 
Aloin effectively suppressed receptor activator of nuclear factor 
kappa-B (NFĸB) ligand (RankL)-induced miR-21 expression 
via repression of NFĸB activation. MiR-21 suppression resulted 
in upregulation of osteoclast suppressor programmed cell death 
protein  4 (PDCD4), and downregulation of osteoclast marker 
cathepsin K. Knockdown or gain-of-function studies revealed that 
miR-21 was pivotal to aloin’s inhibitory effect on osteoclastogen-
esis. This study also highlights the dynamic potential of aloin as a 
therapeutic agent to treat osteopenic disorders.

Suppression of DNA/RNA and protein oxidation 
by dietary supplement which contains plant extracts 
and vitamins: a randomized, double-blind, placebo-
controlled trial
BACKGROUND: Excessive oxidative stress may impair 
bio-molecules and cellular function. Multi-antioxidant supple-
mentation is thought to be more effective than a single antioxi-
dant probably through the synergistic or complementary action of 
natural substances that could enhance the prospective effect.

METHODS: In order to estimate the effect of a plant extract–based 
supplement in apparently healthy volunteers’ oxidative stress markers, 
a double-blind and placebo-controlled intervention was performed. 
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Comparative evaluation of the effect of different disin-
fecting agents on bond strength of composite resin 
to dentin using two-step self-etch and etch and rinse 
bonding systems: An in-vitro study
OBJECTIVE: This study was carried out to examine the effect of 
the application of different disinfecting agents on the shear bond 
strength (SBS) of an etch-and-rinse system.

MATERIALS AND METHODS: A total of 120 dentin surfaces 
of human molars were taken. Sixty samples were taken for 
immediate (testing was done after 24 hours) and delayed (testing 
was done after 6 months) each. Further, they were divided into 
three subgroups (n  = 20) according to the disinfectant used: 
Group I: control (no disinfectant); Group II: chlorhexidine based; 
and Group III: Aloe barbadensis Miller (Aloe vera) based. Dentine 
bonding agent was applied, and resin composite buildups were 
done for SBS testing. Samples were examined under scanning 
electron microscope for observing the gap formation for dentin-
restoration interface. SBS results were statistically analyzed.

RESULTS: The results of the study showed that both chlorhexi-
dine and aloe vera had improved bond strength as compared to the 
control group both for immediate and delayed SBSs.

CONCLUSION: Thus, aloe vera can be used as an alternative to 
chlorhexidine for cavity disinfection.

Rheological, functional and morphological character-
ization of reconstituted Aloe vera gels at different levels 
of pH and concentration: Novel concepts of reconsti-
tuted Aloe vera gels formation
In this study, firstly, gelation process and its optimization at 
different pH (3 to 7) and concentration (0.2 to 1.6%, w/v) on the 
viscoelastic behavior of reconstituted Aloe vera  (A. vera) samples 
were studied using response surface methodology (RSM). The 
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METHODS: In vitro susceptibility testing of the solution 
contained in wipes against bacteria and fungi commonly 
colonizing the periocular area, both reference strains and multi-
drug-resistant (MDR) clinical isolates, was assessed following 
the CLSI M07-A9 and M27-A3 broth methods, respectively. The 
solution was twofold serially diluted in broth from 25 μL (25% v/v) 
to 0.012 μL (0.012% v/v) in microtiter plates. Plates were incubated 
and minimal inhibitory concentrations (MICs) were read visually. 
The antimicrobial effectiveness test was performed by inoculating 
the wipe solution with microbial suspensions at the initial concen-
tration of 105 to 106  CFU/mL, as recommended by the interna-
tional Pharmacopoeias. At different time intervals, samples were 
tested for microbial count.

RESULTS: The MIC value of the solution ranged from 25% to 
12.5% for bacteria and was 6.25% for Candida albicans. The MIC 
for MDR isolates was 12.5%. By assessing antimicrobial effective-
ness, we found that the solution meets the criteria reported by the 
European Pharmacopoeia and United States Pharmacopeia for its 
preservative effect.

CONCLUSIONS: This study demonstrates that the novel wipes 
herein tested possess antimicrobial activity against bacteria and 
yeast commonly found in the periocular area, and against MDR 
clinical isolates. The microbial death curves obtained following 
deliberate contamination of the wipe solution revealed potent 
bactericidal and fungicidal activity of the formulation.

Effects of aloe polysaccharide, a polysaccharide extracted 
from Aloe vera, on TNF-α-induced HaCaT cell prolif-
eration and the underlying mechanism in psoriasis.
Aloe  vera is a traditional wound-healing medicine used for the 
treatment of skin disorders. Aloe polysaccharide (APS) is the main 
macromolecule of Aloe  vera, which contributes to its function. 
Psoriasis is an immune-mediated chronic inflammatory disease, 
which affects 2% to 3% of the general population. The conven-
tional remedies used to treat psoriasis demonstrate limited effects; 
therefore, natural products, including Aloe  vera, are being taken 
into consideration. However, the effects of APS on the treatment 
of psoriasis and the underlying mechanisms remain to be eluci-
dated. The human keratinocyte cell line HaCaT was used to deter-
mine the effects of APS on psoriasis. 

Cells were randomly divided into five groups: i) Negative control 
group; ii)  tumor necrosis factor (TNF)-α stimulated psoriasis 
model group; and iii)  APS (20, 40, and 80  µg/ml) pretreated 
psoriasis groups. Cell viability and proliferation were investi-
gated using the CCK-8 assay. ELISA and western blotting were 
applied to study the abundance of interleukin (IL)-8 and IL-12 
in TNF-α-incubated culture medium and APS-treated HaCaT 
cells, respectively. In addition, the mRNA expression levels of 
p65, and the protein expression levels of nuclear factor (NF)-κB 
inhibitor-α (IκBα) and phosphorylated-p65, were detected by 

Sixty-two apparently healthy volunteers, overweight with medium 
adherence to the Mediterranean diet, were recruited and randomly 
allocated into two intervention groups (supplement or placebo) for 
8  weeks. Basic biochemical markers, oxidized LDL (oxLDL), resis-
tance of serum in oxidation, protein carbonyls in serum, and 8-isopros-
tane and DNA/RNA damage in urine were measured.

RESULTS: No differentiation was observed in basic biochemical 
markers, in oxLDL levels as well as in serum resistance against 
oxidation, during intervention in the examined groups. A signifi-
cant resistance regarding urine isoprostanes levels in the supple-
ment group compared to the placebo one was observed. Reduction 
on DNA/RNA damage and on protein carbonyls levels (almost 
30% and 20%, respectively, at 8 weeks) was detected in volunteers 
who consumed the supplement compared to the control group.

CONCLUSION: Consumption of plant extract–based supple-
ment seems to reduce DNA/RNA and protein oxidation and in 
less extent lipids peroxidation.

Therapeutic Intervention of Aloe Gel Containing 
Nano-Sized and Micron-Sized Silver Sulfadiazine Gel 
on Second-Degree Burn: A Comparative Study
The current work focuses on the formulation development, 
optimization, and in vivo assessment of nano-sized silver sulfadia-
zine (nSSD) and micron-sized silver sulfadiazine (mSSD) topical 
gel composed of  Aloe vera  gel (Aloe gel) and Carbopol 940 for 
the management of second-degree burn wound. The optimized 
concentration of gel-forming agent (Carbopol 940) was chosen 
based on best possible consistency and spreadability of the gel. 
The second-degree burn infliction was developed in the poste-
rior region of rats followed by anesthesia. Afterward, the created 
wounds were further treated individually by both the gel formu-
lation (1 application daily) for 14 days and observations were 
recorded. The nSSD gel showed better wound healing and a higher 
degree of tissue hyperplasia as compared with mSSD gel in rats. In 
vitro drug release study showed better drug release from nSSD gel 
(74.25 ± 3.331%) as compared with mSSD gel formulation (61.32 
± 2.112%) after 24 hours. The nSSD and mSSD topical gel-treated 
rats showed 95.63% and 78.75% wound healing after 14 days, 
while in the case of control group rats, 48.65% wound contraction 
was seen after 14 days. Furthermore, the histopathological study 
revealed that the nSSD gel was more efficient in controlling the 
wound infection and showed better wound healing as compared 
with mSSD gel formulation.

Antimicrobial Activity of a New Aloe vera Formulation 
for the Hygiene of the Periocular Area.
PURPOSE: The aim of this study was to evaluate the antimi-
crobial activity of a novel preservative-free lid wipe formulation 
containing Aloe vera gel and hyaluronic acid that is commercial-
ized for the hygiene of the periocular area.
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charide (LPS; 100 ng/ml) for the indicated times. Then, inducible 
nitric oxide synthase (iNOS) and cyclooxygenase-2 expression 
levels were detected by western blot analysis and reverse transcrip-
tion polymerase chain reaction (RT-PCR). The concentrations 
of inflammatory cytokines in the cell culture supernatant were 
determined by ELISA. Total nitric oxide (NO) assay and reactive 
oxygen species (ROS) kits were used to detect NO and ROS levels, 
respectively. Mitogen-activated protein kinase, nuclear factor  κB 
and Janus kinase-signal transducer and activator of transcrip-
tion (JAK-STAT) pathway activation were verified by western 
blot analysis. Confocal and nucleocytoplasmic separation experi-
ments were used to detect STAT nuclear translocation. It was 
identified that aloin decreased the level of LPS-induced iNOS 
expression, inhibiting the release of interleukin (IL)-1β, IL-6, 
tumour necrosis factor-α and NO dose-dependently. Mechanisti-
cally, aloin suppressed LPS-induced JAK1-STAT1/3 activation 
and STAT1/3 nuclear translocation. Additionally, LPS-induced 
ROS production was inhibited by aloin. Collectively, these data 
suggest that aloin attenuated LPS-induced inflammation by inhib-
iting ROS-mediated activation of the JAK1-STAT1/3 signalling 
pathway, thereby inhibiting the nuclear translocation of STAT1/3 
in RAW264.7 cells. The present study provides an experimental 
basis for the clinical application of aloin in inflammatory-associ-
ated diseases.

reverse transcription-quantitative polymerase chain reaction and 
western blotting, respectively. 

APS was revealed to significantly reduce TNF-α-stimulated eleva-
tion of HaCaT cell proliferation in a dose-dependent manner. 
The expression levels of inflammatory factors, including IL-8 
and IL-12, were increased in response to TNF-α. In addition, 
the mRNA and protein expression levels of p65 were increased 
following treatment with TNF-α. Notably, treatment with APS 
was demonstrated to significantly attenuate the aforementioned 
effects in a dose-dependent manner. Furthermore, IκBα protein 
expression levels were significantly reduced following treatment 
with TNF-α, which was significantly reversed following treatment 
with APS. In conclusion, these results suggested that APS inhib-
ited TNF-α-induced proliferation of keratinocytes and overactiva-
tion of the NF-κB signaling pathway.

Aloin suppresses lipopolysaccharide-induced inflam-
mation by inhibiting JAK1-STAT1/3 activation and 
ROS production in RAW264.7 cells
The anti-inflammatory effects of aloin, a bioactive ingredient 
extracted from Aloe  vera, have been described previously. The 
present study aimed to assess these effects and explore the under-
lying molecular mechanisms. RAW264.7 cells were incubated with 
different doses of aloin (100, 150, and 200 µg/ml) and lipopolysac-
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effects in in vivo conditions. This data suggested that Aloe vera may 
serve to boost the antioxidant system, thus providing protection 
against hepatic and renal damage caused by X-ray.

Biomedical Applications of Aloe vera
Over the last centuries,  Aloe vera, a plant species belonging to 
the genus Aloe, has been extensively studied for various thera-
peutic activities, including antibacterial, antiviral, and anticancer 
activity, as well as immunoregulative and hepatoprotective proper-
ties, although some of these claimed efficacies are controversial as 
demonstrated by some of the recent studies. In spite of the inten-
sive historic and recent use of this herb and its extracts in various 
areas, a well-balanced, systematic review seems crucial in order to 
gain in-depth comprehensive knowledge about this plant and to 
reflect and revive the use of Aloe vera in biomedical sciences. This 
review will focus on summarization of the pharmacological activi-
ties and clinical studies of Aloe and various extracts, as well as its 
extensive application in food chemistry, and will also discuss the 
future prospects of biomedical applications of this herb.

Apitherapy as a New Approach in Treatment of Palmo-
plantar Psoriasis
BACKGROUND: Apitherapy is the medical use of honey bee 
products, “honey, propolis, royal jelly, bee wax, and bee venom 
to relieve human ailments. Propolis is one of the most well-
documented products derived from the honeybee and has always 
played an important role in traditional folk medicine.

AIM: The aim was to justify the consideration of Aloe Vera as an 
effective remedy for the treatment of psoriasis.

METHODS: The study follows (857) patients (354 females, 
503 males) with a mean age range from (9 to 62) years, affected 
with moderate to severe psoriasis in palms and foot soles treated 
by a combination mixture of propolis and Aloe in the form of 
an ointment (Aloreed) and Beauty reed cream. The treatment 
duration was for 12 weeks. Results were evaluated by using clinical, 
histological, and statistical parameters.

RESULTS: After the 12-week treatment, we observed an 86% 
overall response rate from which 62% showed excellent results and 
24% showed good results, therefore proving the efficiency in the 
use of the mixture of propolis 50% and aloe vera 3% as topically 
applied ointment in the treatment of mild to moderate psoriasis.

CONCLUSION: Patients who have palmoplantar psoriasis, who 
were treated with a topically applied mixture of propolis (50%) 
and  aloe vera  (3%), have shown noteworthy improvement thus 
proving the efficiency of propolis and aloe vera in the treatment of 
mild to moderate psoriasis.

Comparative evaluation of subgingivally-delivered 
1% metformin and  Aloe vera  gel in the treatment of 
intrabony defects in chronic periodontitis patients: A 

Effects of Aloe vera and Eucalyptus methanolic extracts 
on experimental toxoplasmosis in vitro and in vivo
Toxoplasmosis is a worldwide disease caused by the protozoan 
parasite Toxoplasma gondii (T. gondii), which is most commonly 
treated by pyrimethamine and sulfadiazine. However, this treat-
ment presents several adverse side effects; Thus, new drugs with 
lower toxicities are urgently needed. In this study the anti-T. gondii 
activity of A. vera and Eucalyptus extracts were evaluated in vitro 
using an MTT (3-(4, 5-dimethylthiazol-2-yl) 2, 5-diphenyltet-
razolium bromide) assay and in vivo by measuring the survival 
rates of mice infected with 2 × 103 tachyzoites of RH strain of T. 
gondii and then injected intraperitoneally by different concentra-
tions of extracts for 4 days. Biochemical parameters such as Ferric 
Reducing Antioxidant Potential (FRAP) and malondialdehyde 
(MDA) assay were also evaluated. 

As results, in the in vitro assay, the IC50 values were 13.2, 24.7, 2.63 μg/
ml, and the selectivity indexes were 3.3, 2.4, 3.03 for the A. vera, 
Eucalyptus, and pyrimethamine, respectively. The mice treated with 
Eucalyptus showed a better survival rate than others (P < 0.05). The 
increased weight of liver and spleen, due to infection, was reduced 
by treatments. In FRAP assay Eucalyptus showed a better antioxi-
dant activity than the other extracts. MDA levels in both liver and 
spleen were reduced by treatment. The results show that A. vera and 
Eucalyptus possess anti-T. gondii activities in vitro and in vivo, in 
addition, Eucalyptus shows antioxidant activity with a higher survival 
rate. Therefore, Eucalyptus may be a useful candidate for treating 
Toxoplasma infection. Moreover, further studies are required to inves-
tigate the fractionations of this plant against T. gondii.

Radiomodulatory effects of  Aloe vera  on hepatic and 
renal tissues of X-ray irradiated mice
The present study was aimed to explore the protective role of Aloe 
vera gel extract against hepatic and renal damage caused by X-ray 
exposure to mice. Male balb/c mice were divided into four groups: 
control,  Aloe vera  gel extract [AV] (50 mg/ kg b.w on alternate 
days for 30 days), X-ray (2 Gy) and AV + X-ray. X-ray irradiation 
enhanced the serum levels of liver function indices and chromo-
somal abnormalities in liver. Kidney function markers were found 
to be deranged and were accompanied by reduced glomerular filtra-
tion rate indicating renal dysfunction. Irradiation caused histo-
pathological and biochemical alterations in both tissues, which 
was associated with enhanced reactive oxygen species (ROS), lipid 
peroxidation (LPO) levels, lactate dehydrogenase (LDH) activity, 
and enhanced apoptosis as revealed by TUNEL assay and DNA 
fragmentation. The administration of  Aloe vera  gel extract to 
X-ray-exposed animals significantly improved their hepatic and 
renal function parameters, which were associated with a reduction 
in ROS/LPO levels, LDH activity, and chromosomal abnormali-
ties as compared to their irradiated counterparts. In vitro assays 
revealed effective radical-scavenging ability of Aloe vera gel extract, 
which may be linked to its potential in exhibiting antioxidant 
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tion determined. In the commercial powdered aloe juice samples, 
four major components—organic acids, minerals, monosaccha-
rides, and polysaccharides—accounted for 78% to 84% of the total 
composition. Apart from the four major components, products 
manufactured by ethanol precipitation contained high amounts of 
fiber and protein, while the free sugars were removed. In ethanol-
precipitated products, the polysaccharide MW was less affected by 
manufacturing conditions and the concentration of aloe polysac-
charides was higher than in products made in the nonethanol 
manufacturing processes. The overall chemical profiles were found 
to be consistent, except for the MW and content of polysaccha-
rides in the commercial aloe samples analyzed, which were largely 
dependent on the types of manufacturing processes employed. 

CONCLUSIONS:  This present study provides a comprehensive 
investigation of the major chemical composition of A. vera leaf and 
commercially derived products. The use of the SEC combined with 
MALS and differential RI detectors has proved to be an improved 
tool for the accurate determination of polysaccharide MW and 
contents of the various commercially available A. vera products in 
this study.

Molecular Weight Determination of  Aloe  Polysaccha-
rides Using Size Exclusion Chromatography Coupled 
with Multi-Angle Laser Light Scattering and Refractive 
Index Detectors
BACKGROUND: Size exclusion chromatography (SEC)/refrac-
tive index (RI) were used to determine molecular weight (MW) 
and molecular weight distributions (MWD) of polysaccharides. 
In aloe product research and quality control, commercially avail-
able pullulan and dextran are most commonly employed as calibra-
tion standards. Significant difference in the MW and MWD were 
found in literature when different methods were used. 

OBJECTIVES:  This study was to investigate the traditional 
methods and more recent technologies used to determine the MW 
and MWD of Aloe vera polysaccharides. 

METHODS: In this study, multi-angle laser light scattering 
(MALS) detection was studied on three polysaccharides, 1, 2, and 
3, that were isolated and purified from A. vera leaf. The chemical 
structures of 1-3 were characterized as 1, 4-β-linked glucomannans 
by monosaccharide composition and glycosidic linkage analysis. 
Absolute MW and root-mean-square radius were determined by 
MALS on the isolated aloe polysaccharides. The conditions to 
obtain reliable results from MALS measurement were examined. 

RESULTS:  MALS analysis demonstrates that the 1, 4-β-linked 
glucomannan adopt the conformation of random coils or hard 
spheres in the analytical environment of a 0.1 M NaCl solution. 
Non-size exclusion effects and interactions between polysaccha-
ride molecules were also observed in some aloe polysaccharides in 
the current analysis. The weight-average MW obtained by MALS 
measurement for 1, 2, and 3 are 55, 129, and 962 kDa, respectively. 

randomized, controlled clinical trial
AIM: The aim of the current study was to explore the effectiveness 
of locally delivered 1% metformin (MtF) and Aloe vera (AV) gel as 
an adjunct to scaling and root planning (SRP) in the treatment of 
intrabony defects in chronic periodontitis patients.

METHODS: A total of 90 volunteers were randomly assigned 
to three treatment groups: (a) SRP + placebo gel; (b) SRP + 1% 
MtF gel; and (c) SRP + AV gel. Clinical parameters, including 
gingival index (GI), bleeding on probing (BoP), pocket probing 
depth (PPD), and clinical attachment level (CAL), were recorded 
at baseline and 6 and 12 months. The radiological assessment of 
bone defect fill was done at 6 and 12 months.

RESULTS: GI, BoP, PPD, and CAL improved in all the groups; 
however, the mean PPD reduction, CAL gain, and percentage of 
bone fill was found to be greater in the MtF and AV groups than 
the placebo group at all visits.

CONCLUSION: Local delivery of 1% MtF and AV gel stimulates 
a significant PPD reduction, CAL gain, and improved bone fill 
and regeneration when compared with placebo gel. Results were 
significantly better with the use of 1% MtF gel than AV gel.

Chemical Investigation of Major Constituents in  Aloe 
vera Leaves and Several Commercial Aloe Juice Powders
BACKGROUND:  There are a substantial number of papers in 
the scientific literature reporting on the chemical composition of 
the Aloe vera plant. None of these investigations are truly compre-
hensive nor address the differences in composition that occur 
through processing variations in fresh leaves and commercially 
available product forms. 

OBJECTIVES: This work was to analytically examine a range of 
these forms and compile the findings. 

METHODS:  Fresh  A. vera  leaves and a number of commercial 
aloe juice powders were investigated for their major chemical 
constituents. Samples included fresh leaves from China and 
Mexico, plus commercial powders from different manufac-
turers made from different plant parts and/or manufacturing 
processes. The test results include moisture, ash, fiber, protein, 
lipids, minerals, organic acids, free sugars, and polysaccharides. 
The analytical methods employed comprise inductively coupled 
plasma-optical emission spectroscopy for minerals, high-perfor-
mance anion-exchange chromatography equipped with pulsed 
amperometric detection for free sugars, HPLC for organic acids, 
and size exclusion chromatography (SEC)-multi-angle laser light 
scattering (MALS)-differential refractive index (dRI) for polysac-
charide analyses. The absolute MW and MW distribution were 
determined using MALS measurement. 

RESULTS: The major constituents of A. vera fresh leaf are fibers, 
proteins, organic acids, minerals, monosaccharides, and polysac-
charides, which accounted for 85% to 95% of the total composi-
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tous tissue. Interestingly, most of the beneficial properties related 
to the aloe plant have been associated with the acetylated mannose-
rich polysaccharide, also known as acemannan. However, the 
composition and structural features of these polysaccharides, 
as well as the beneficial properties associated with them, may be 
altered by different factors, such as the climate, soil, postharvest 
treatments, and processing. Further, different analytical methods 
have been used not only to identify but also to characterize the 
main polysaccharides found in parenchyma of A. vera leaf. Within 
this context, the main aim of this review is to summarize the most 
relevant information about the structural and compositional 
features of the main polysaccharides found in the  A. vera  gel as 
well as the most relevant analytical techniques used for their 
identification and their influence on the technological, functional, 
and beneficial properties related to the A. vera plant.

Analyses of  Aloe  Polysaccharides Using Carbohydrate 
Microarray Profiling
BACKGROUND: As the popularity of Aloe vera extracts continues 
to rise, a desire to fully understand the individual polymer compo-
nents of the leaf mesophyll, their relation to one another, and 
the effects they have on the human body are increasing. Polysac-
charides present in the leaf mesophyll have been identified as the 
components responsible for the biological activities of A. vera, and 
they have been widely studied in the past decades. However, the 
commonly used methods do not provide the desired platform to 
conduct large comparative studies of polysaccharide compositions, 
as most of them require a complete or near-complete fractionation 
of the polymers. 

OBJECTIVE: The objective for this study was to assess whether 
carbohydrate microarrays could be used for the high-throughput 
analysis of cell wall polysaccharides in aloe leaf mesophyll. 

METHODS:  The method we chose is known as comprehensive 
microarray polymer profiling (CoMPP) and combines the high-
throughput capacity of microarray technology with the specificity 
of molecular probes. 

RESULTS: Preliminary findings showed that CoMPP can success-
fully be used for high-throughput screening of aloe leaf mesophyll 
tissue. Seventeen species of Aloe and closely related genera were 
analyzed, and a clear difference in the polysaccharide compositions 
of the mesophyll tissues was seen. 

CONCLUSIONS:  These preliminary data suggest that the 
polysaccharides vary between species and that true species of Aloe 
may differ from segregate genera.

Is There a Place for Local Natural Treatment of Psoriasis?
BACKGROUND: Apitherapy is the medical use of honeybee 
products (honey, propolis, royal jelly, bee wax, and bee venom) 
to relieve human ailments, propolis in particularly, rich in essen-
tial oils such as flavonoid. Propolis is derived from tree buds 

Comparing the results with SEC/RI calibrated by pullulan and 
dextran standards, marked differences in the MWD are found. 
Both overestimated the MW of 1 and 2 by factors of 4.4 and 
4.2, and 2.4 and 1.6, when using dextran and pullulan calibra-
tion, respectively. Using pullulan calibration underestimated the 
MW of 3 by a factor of 3.1, but a similar result was obtained from 
dextran calibration compared to MALS measurement. The two 
isolated aloe polysaccharides were employed to be broad calibra-
tion standards or to be combined with narrow polydispersity 
pullulan calibration standards. Several aloe samples were tested 
using the different calibration curves, and the determined MWs 
were compared with the results obtained by MALS measurement. 

CONCLUSIONS:  The results clearly indicated that until true 
polysaccharide standards become available MW and MWD’s will 
be simply relative to the standards employed and technologies used.

In Vitro Characterization of Variable Porosity Wound 
Dressing With Anti-Scar Properties
INTRODUCTION: New options are needed to improve wound 
healing while preventing excessive scar formation. Temporary 
primary dressings are important options in topical wound manage-
ment that allow the natural healing process. 

METHODS:  We evaluated a novel primary dressing consisting 
of a biosynthetic, variable porosity, matrix-containing gelatin 
and  Aloe vera  extract and a derivative dressing coated with the 
anti-scarring agent salinomycin for their ability to promote cell 
growth, reduce myofibroblast formation, and regulate cytokine 
production. In addition, salinomycin-coated primary dressings 
were tested for antimicrobial activity. 

RESULTS: Both primary wound dressings permitted cell growth 
and attenuated TGFβ-induced scar-forming myofibroblast forma-
tion. The primary wound dressings also reduced IL-6 production 
by 50%, IL-8 by 20%, MCP-1 by 75%, and GRO by 60% in human 
mesenchymal stem cells treated with TGFβ. Salinomycin coating 
of the dressing showed antimicrobial activity by preventing Staph-
ylococcus aureus growth. 

CONCLUSIONS:  Both primary wound dressings support the 
growth of human fibroblasts and stem cells, as well as reduce 
inflammatory cytokine production, demonstrating their potential 
to serve as temporary wound dressings.

Compositional and Structural Features of the Main 
Bioactive Polysaccharides Present in the Aloe vera Plant
Aloe vera  (A.  barbadensis  Miller) is probably one of the most 
popular plants, widely studied because of numerous properties 
associated with the polysaccharides present in its gel. In particular, 
two main types of bioactive polysaccharides can be distinguished in 
the A. vera gel: an acetylated mannose-rich polymer that functions 
as storage polysaccharide, and a galacturonic acid-rich polymer as 
the main component comprising the cell walls of the parenchyma-
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moderate psoriasis.

De novo sequencing, assembly and characterisation 
of  Aloe vera transcriptome and analysis of expression 
profiles of genes related to saponin and anthraquinone 
metabolism
BACKGROUND: Aloe vera  is a perennial, succulent, drought-
resistant plant that exhibits many pharmacological characteristics 
such as wound-healing ability against skin burns, antiulcer, anti-
inflammatory, antitumor, antiviral, anti-hypercholesterolemic, 
antihyperglycemic, anti-asthmatic, and much more. Despite great 
medicinal worth, little genomic information is available on  Aloe 
vera. This study is an initiative to explore the full-scale functional 
genomics of Aloe vera by generating whole transcriptome sequence 
database, using Illumina HiSeq technology and its progressive 
annotation specifically with respect to the metabolic specificity of 
the plant.

RESULTS: Transcriptome sequencing of root and leaf tissue 
of Aloe vera was performed using Illumina paired-end sequencing 
technology. De novo assembly of high quality paired-end reads, 
resulted into 1,61,733 and 2,21,792 transcripts with mean length 
of 709 and 714 nucleotides for root and leaf respectively. The 
nonredundant transcripts were clustered using CD-HIT-EST, 
yielding a total of 1,13,063 and 1,41,310 unigenes for root and leaf, 

and plants. It is considered as one of the most well-documented 
products from the honeybee and has always played an important 
role in traditional folk medicine. Another renowned plant is Aloe 
vera appertaining to the Liliaceae family. Its mucilaginous gel has 
been extensively used in many cultures for its apparent effective-
ness in treating wounds, burns, itchiness, and hair loss.

AIM: The aim was to assess the efficacy of a mixture in an 
ointment form of propolis (50%) and aloe vera (3%) in the treat-
ment of mild to moderate psoriasis.

METHODS: In this double-blind control study, 2248 patients 
with both mild to moderate cases of psoriasis were evaluated from 
2012 to 2015.

RESULTS: In Group 1 the overall response at the end of 12 
weeks was as follows: Cleared in 64.4% (excellent response), good 
response in 22.2%, weak response in 5.6%, and no response in 
7.7%. In Group 2 (placebo group) no significant improvement 
was observed after 12 weeks of treatment. Also, histology demon-
strated a marked reduction in hyperkeratosis and acanthosis.

CONCLUSION: In comparison with Group 2 (placebo group) 
patients in Group 1, treated with a mixture of propolis (50%) 
and  aloe vera  (3%) in the form of an ointment have shown 
noteworthy improvement thus substantiating the therapeutic 
value of propolis and  aloe vera  in the treatment of mild to 
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Insulin resistance, a pathophysiology of type 2 diabetes, is associ-
ated with obesity. Lipotoxicity in obesity leads to the dysfunction 
and death of pancreatic β-cells and inadequate insulin produc-
tion, thereby aggravating type 2 diabetes. The present study was 
conducted to determine the effect of  Aloe vera  polysaccharides 
(APs) as an anti-hyperglycemic agent and their mechanisms of 
action. Gel polysaccharides from Aloe extracts were separated using 
ultrafiltration devices with molecular weight-cutoff membranes, 
and the protective effect of APs on pancreatic β-cells in response 
to free fatty acids (FFAs) was determined. Hamster pancreatic 
β-cell line HIT-T15 was treated with palmitate and APs to analyze 
cellular responses. 

We observed a large number of apoptotic β-cell death after 
treatment with high levels of palmitate, but this was efficiently 
prevented by the addition of APs in a dose-dependent manner. It 
was found that the anti-apoptotic properties of APs were largely 
due to the relief of endoplasmic reticulum (ER) stress signaling. 
APs were effective in interfering with the FFA-induced activa-
tion of the PERK and IRE1 pathways as well as ROS generation, 
thereby protecting pancreatic β-cells from lipotoxicity. Although 
variation in the chain length of APs can influence the activity 
of FFA-mediated ER stress signaling in different ways, polysac-
charide mixtures with molecular weights higher than 50 kDa 
showed greater antiapoptotic and antioxidant activity in β-cells. 
After oral administration of APs, markedly lowering fasting 
blood glucose levels were observed in db/db mice, providing 
evidence of the potential of APs as an alternative insulin sensi-
tizer. Therefore, it was concluded that APs have a protective 
effect against type 2 diabetes by modulating obesity-induced ER 
stress in pancreatic β-cells.

Topical Aloe Vera Gel for Accelerated Wound Healing 
of Split-Thickness Skin Graft Donor Sites: A Double-
Blind, Randomized, Controlled Trial and Systematic 
Review
BACKGROUND: Aloe vera has been used to treat wounds since 
ancient times. However, data regarding the efficacy of aloe vera for 
burns and split-thickness skin graft donor sites are inconclusive.

METHODS: A double-blind, randomized, controlled trial was 
conducted. Patients who underwent split-thickness skin graft 
harvesting from the thigh were included. Split-thickness skin 
graft donor sites were divided into two groups: the aloe vera group 
and the placebo group. The visual analogue scale score was used 
to evaluate pain, and complete epithelialization was assessed. The 
authors searched electronic databases and included only interna-
tional clinical trials published in the English language.

RESULTS: Twelve patients with 24 donor sites participated. Times 
to complete epithelization for the aloe vera and placebo groups were 
11.5 ± 1.45 and 13.67 ± 1.61 days, respectively (p < 0.05). Visual 
analogue scale scores after wound dressing for the  aloe vera  and 

respectively. A total of 6114 and 6527 CDS for root and leaf tissue 
were enriched into 24 different biological pathway categories using 
KEGG pathway database. DGE profile prepared by calculating 
FPKM values was analyzed for differential expression of specific 
gene encoding enzymes involved in secondary metabolite biosyn-
thesis. Sixteen putative genes related to saponin, lignin, anthraqui-
none, and carotenoid biosynthesis were selected for quantitative 
expression by real-time PCR. DGE as well as qRT PCR expression 
analysis represented upregulation of secondary metabolic genes 
in root as compared to leaf. Furthermore, maximum number of 
genes was found to be upregulated after the induction of methyl 
jasmonate, which stipulates the association of secondary metabo-
lite synthesis with the plant’s defense mechanism during stress. 
Various transcription factors including bHLH, NAC, and MYB 
were identified by searching predicted CDS against PlantTFdb.

CONCLUSIONS: This is the first transcriptome database of Aloe 
vera  and can be potentially utilized to characterize the genes 
involved in the biosynthesis of important secondary metabolites, 
metabolic regulation, signal transduction mechanism, under-
standing function of a particular gene in the biology and physi-
ology of plant of this species as well as other species of Aloe genus.

Screening the UV-blocking and antimicrobial properties 
of herbal nanoparticles prepared from  Aloe vera  leaves 
for textile applications
Nanomaterials play a vital role in textile industries due to their 
unique properties and applications. There is an increase in the use of 
nanoscale phyto products in textiles to control the bacterial infec-
tion in fabrics. Here, natural herbal nanoparticles of different sizes 
were prepared from shade-dried Aloe vera plant leaves using ball 
milling technique without any additives. The amorphous herbal A. 
vera nanoparticles possess an average particle size of 40 ± 2 nm 
and UV-absorption maximum at 269 nm. A. vera nanopowders-
chitosan nanocomposites were prepared and coated on cotton 
fabrics using pad-dry cure method. The evaluation of antibacterial 
activity against  Escherichia coli  (22.05 ± 0.06 mm) and  Staphy-
lococcus aureus  (27.17 ± 0.02 mm), UV-protection properties 
(UV-protection factor = 57.2 ± 0.1), and super hydrophobic nature 
(155 ± 3°) of the prepared herbal nanoparticles and their compos-
ites were analyzed by disc diffusion, UV-visible spectral analysis, 
and contact angle analysis. Understanding the functional proper-
ties of herbal nanoparticles, coated particles on fabrics highlights 
their potential applications in protective clothing with better 
antimicrobial properties, hydrophobicity, and UV-protection 
properties. This study of using  A. vera  herbal nanoparticles in 
textiles significantly enhances the fabric performance to develop 
protective textile fabrics in defense and biomedical fields.

ER stress attenuation by Aloe-derived polysaccharides 
in the protection of pancreatic β-cells from free fatty 
acid-induced lipotoxicity
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using unripe banana starch-chitosan and AV gel at different AV 
gel concentrations.

RESULTS: Our results showed that AV gel considerably affected 
the rheological and optical properties of the edible coatings, 
mainly due to increased amounts of solids brought by the AV gel. 
Film-forming capacity and physicochemical properties were also 
studied; most of the film properties were affected by the inclu-
sion of AV gel, with decreased water vapor permeability, tensile 
strength and elongation at break. Fourier transform infrared 
studies showed that the inclusion of AV gel disrupts the interaction 
between starch and chitosan molecules; however, further studies 
are needed to fully understand the specific interactions between 
the components of AV gel and both starch and chitosan molecules.

CONCLUSION: Our results suggest that the addition of AV gel 
creates a crosslinking effect between the phenolic compounds in AV 
gel and starch molecules, which disrupts the starch-chitosan inter-
action and greatly affects the properties of both the film-forming 
solution and edible films. © 2018 Society of Chemical Industry.

Brief Challenges on Medicinal Plants: An Eye-Opening 
Look at Ageing-Related Disorders
Several studies have reported that nature-derived antioxidants 
may prevent free radicals overproduction and therefore control 
the onset and prevent the exacerbation of different diseases caused 
by oxidative stress and redox-derived stressors, including ageing, 
fundamentally by suppressing the oxidative by-products-mediated 
degradation. Naturally derived antioxidants exert their anti-
ageing action via a panoply of signalling systems, many of which 
are engaging reactive oxygen and nitrogen species scavenging 
with the Nrf2/Keap1-ARE system and improving the many 
survival genes and functions (such as the pathway mTOR/Foxo/
SIRT1) able to slow cellular senescence. Most of the research in 
this field has evaluated the regulative effects and even pathways of 
herbal extracts with antioxidant property in the ageing process, 
and various age-related disorders such as cardiovascular disease, 
ischaemia-reperfusion injury, coronary and myocardial circulatory 
perfusion, peripheral vascular resistance, and even neurodegenera-
tive disorders are prevented plant phytochemicals often via their 
antioxidant potential. A much more complex ability to interact 
with survival functions makes these compounds successfully 
active in preventing ageing-related disorders. 

This report aimed to discuss in more detail some selected medic-
inal plants including Allium sativum,  Aloe vera, Crataegus spp., 
Cynara scolymus, Eleutherococcus senticosus, Ginkgo biloba, Hippo-
phae rhamnoides, Panax ginseng, Rosmarinus officinalis, Schizandra 
chinensis, Vitis vinifera, and seaweeds in the prevention of ageing-
related pathologies. A systematic overview of the relevant infor-
mation in the antioxidant function of the many herbal products 
reviewed here for the control of the ageing process is proposed to 
provide a new horizon on the design of anti-ageing herbal medicines.

placebo groups were 17.18 ± 13.17 and 18.63 ± 11.20, respectively. 
No statistical significance was found between groups. Five articles 
met the inclusion criteria: four involved burns and one involved 
split-thickness skin graft donor sites. Three studies of burn wounds 
demonstrated improved epithelization and one did not. The split-
thickness skin graft donor-site study indicated that wound healing 
time for the control group was significantly different from that of 
the aloe vera and placebo groups. The healing rate was not statisti-
cally different between groups.

CONCLUSION: Topical aloe vera gel significantly demonstrated 
accelerated split-thickness skin graft donor-site healing but did not 
show significant pain relief.

Protective Effect of Aloe vera Extract against Bisphenol 
A Induced Testicular Toxicity in Wistar Rats
OBJECTIVES: Bisphenol A (BPA), an endocrine-disrupting 
chemical, has been considered as a possible risk factor for fertility 
because it induces testicular toxicity. Thus, we sought to analyze 
the effect of  Aloe vera  as plant with antioxidant properties on 
tissues and oxidative stress parameters in male rats.

MATERIALS AND METHODS: In this experimental study, 50 
adult male Wistar rats (200 ± 20 g) have been used in this 56-day 
study. Animals were completely randomized and divided into five 
groups: A1(control), A2 (vehicle control), A3 (Aloe vera gel 300 mg/
kg), B1  (BPA 20 μg/kg bw), and B2  (Aloe veragel+ BPA). At the 
end of the study, the rats were anesthetized and 2 ml blood samples 
were obtained for evaluation of oxidative stress markers. Also, 
both testes were collected for histological examinations.

RESULTS: BPA significantly decreased (P<0.05) body and 
testis weights. Seminiferous tubule diameter (STD) and height 
of seminiferous epithelium (HSE), were significantly decreased 
(P<0.05) in the groups receiving BPA as compared to the control. 
There was also a reduction in the quantity of spermatocyte and 
spermatids. Moreover, malondialdehyde (MDA) increased and 
thiol protein (G-SH) decreased. But, co-administration of  Aloe 
vera  with BPA accelerated the total antioxidant capacity and 
testicular tissue structure healing.

CONCLUSIONS: According to our findings, Aloe vera gel extract 
can overcome the damaging effects of BPA on the reproductive 
system of rats and protects rats’ testes against BPA-induced toxicity.

The influence of  Aloe vera  gel incorporation on the 
physicochemical and mechanical properties of banana 
starch-chitosan edible films
BACKGROUND: Aloe vera  (AV) gel is a promising material in 
food conservation, given its widely reported antimicrobial and 
antioxidant activity; however, its application in the formation of 
edible films and coatings has been small owing its low film-forming 
capability. The aim of this study was to investigate the physico-
chemical properties of film-forming solutions and films prepared 
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related areas of Endocrinology, please visit our online FREE 
web-text, ENDOTEXT.ORG.

REGULATORY NEWS

FDA holds nutrition innovation 
strategy public meeting
By Riëtte van Laack

On June 26, the Food and Drug Administration (FDA) announced 
a public meeting to discuss the implementation of the Nutrition 
Innovation Strategy. This broad initiative is intended to promote 
public health by empowering consumers to make better and more 
informed decisions about their diets and health, fostering the 
development of healthier food options, and expanding opportu-
nities to use nutrition to reduce morbidity and mortality due to 
chronic disease. 

At that public meeting, held July 26,  agenda items  included 
updating standards of identity (SOIs), ingredient statements 
(naming of ingredients), and consumer education. FDA Commis-
sioner Scott Gottlieb’s opening remarks focused on standards of 
identity, as reflected in his written  statement released immedi-
ately afterward. Gottlieb repeated and elaborated on his concerns 
regarding plant-based products using dairy-related terms.

During the remaining presentations, discussions, and comments, 
SOIs were by far the most frequently mentioned topic. Besides the 
issue of using defined terms from SOI regulations in the naming of 
products that do not meet a particular SOI, discussions addressed 
a need to revise SOIs to allow for innovation of healthier options 
(e.g., some standards do not allow salt replacement by salt substi-
tutes). They also covered questions about the purpose of SOIs (Is 
it related to nutrition or to assure authenticity of the food—or 
both?) and about consumer understanding, including how online 
purchasing will affect the need for, and understanding of, SOIs. A 
recurrent suggestion was for FDA to consider amendments that 
applied to all SOIs (horizontal regulations) instead of reviewing 
and revising the more than 300 SOI regulations one by one.

Comments related to ingredient statements were limited but 
included vitamin naming (last year,  DSM petitioned  FDA to 
permit declaration of vitamins by letter and number rather than by 
chemical name) and the use of all caps, which presumably makes 
ingredient statements difficult to read.

The breakout sessions titled “Claims and Statements Used on Food 
Labels and Icon for ‘Healthy’” discussed the need to reconsider the 
“healthy” claim, the wide diversity of opinions on what consti-
tutes “healthy,” and how the term should be defined. Concerns 
about the icon centered on competition with other food-label 

The effect of Aloe vera gel and sweet almond oil on striae 
gravidarum in nulliparous women
BACKGROUND AND OBJECTIVE: Striae are linear depres-
sions of the skin and causes psychological and sexual problems 
in person. Different methods are used to prevent and treat them 
but there is no definitive method. We compared the effect of Aloe 
vera gel and sweet almond oil on striae gravidarum.

MATERIALS AND METHODS: In this double-blind clinical 
trial, 160 nulliparous women were enrolled and randomly divided 
into three case groups and one control group. The four groups 
were given 700 g Aloe vera, sweet almond oil, and base cream to 
use topically on the abdominal skin, and the fourth group don’t 
receive any medication as control group in five steps; they were 
examined study’s variables (itching, erythema, and spread of striae) 
using statistical tests in SPSS.

RESULT: The findings showed that Aloe vera and sweet almond 
oil creams are more effective than the base cream and the control 
group to decrease itching and erythema and to prevent the spread 
of striae on the surface of abdomen (p < .05); however, all three 
creams had a similar effect on the diameter and the number of 
striae (p > .05).

CONCLUSIONS: Aloe vera and sweet almond oil creams reduce 
the itching of striae and prevent their progression.

Non-Pharmaceutical Intervention Options For Type 2 
Diabetes: Diets And Dietary Supplements (Botanicals, 
Antioxidants, and Minerals) 
Complementary health approaches, otherwise known as 
non-mainstream practices, are commonly used by patients with 
diabetes. Natural products, including dietary supplements, are 
the most frequently used complementary approach by patients 
with diabetes. While popular, there are regulatory, safety, and 
efficacy concerns regarding natural products. Commonly used 
dietary supplements for diabetes can be categorized as hypogly-
cemic agents, carbohydrate absorption inhibitors, and insulin 
sensitizers. Hypoglycemic agents of interest include banaba, bitter 
melon, fenugreek, and gymnema. American ginseng, banaba, 
berberine, chromium, cinnamon, gymnema, milk thistle, prickly 
pear cactus, soy, and vanadium are insulin sensitizers that have 
been studied in patients with diabetes. The carbohydrate absorp-
tion inhibitors  aloe vera  gel, fenugreek, flaxseed, prickly pear 
cactus, soy, and turmeric may be used in patients with diabetes. 
The mind-body therapies yoga, massage, and tai chi have prelimi-
nary evidence to support use in patients with diabetes. Deceptive 
marketing tactics may be employed by sellers of natural products. 
Consumers and clinicians must be aware of potential risks and 
make informed choices. Resources such as the Food and Drug 
Administration’s (FDA’s) MedWatch may be helpful. The FDA’s 
online health fraud website informs consumers on various types 
of fraud and how to avoid them. For complete coverage of all 
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Baltimore, Md.

September 15 – 16 

Medicinal Cannabis Conference

Montpelier, Vt.

September 16 – 21 

Navajo Nation Clinical Week

Navajo Nation, Ariz.

September 17 – 18 

4th World Yoga & Natural Therapies Congress

San Diego, Calif.

September 20 – 21 

24th International Conference of FFC - 12th International 
Symposium of ASFFBC

Boston, Mass.

September 21 – 23 

2018 Pacific Women’s Herbal Conference

Vashon Island, Wash.

September 26 – 27 

Dietary Supplement Labeling Compliance Seminar

Kansas City, Mo.

September 27 – 30 

16th Annual International Restorative Medicine Conference

Burlington, Vt.

September 28 – 30 

2nd Annual Mycelium Mysteries A Women’s Mushroom Retreat

Almond, Wis.

October 12 – 14

Southeast Wise Women Herbal Conference

Asheville, N.C.

October 12 – 14

The Apothecarist: Herbs and Mycology

San Antonio, Texas

October 15 – 16

icons and potential overconsumption of foods carrying the icon. 
Several individuals expressed a need to do consumer research and 
consumer education.

Discussions about claims generally suggested that FDA should 
consider moving its focus away from nutrients and instead toward 
food groups and positive claims because consumers eat foods 
rather than nutrients.

Opinions varied greatly on consumer education and how FDA 
can promote healthy eating in general. Again, there appeared to be 
support for focusing on food groups versus nutrients. The role of 
influencers via social media was also brought up.

The 40-plus public comments included comments encouraging 
FDA to enforce the SOIs for milk and other dairy products, 
comments opposing the strict interpretation of “dairy” and other 
terms, and comments about medical foods.

During the wrap-up, FDA said it will try to recap the breakout 
sessions’ discussions and place the summary in the docket. 
Meanwhile, the agency encouraged the submission of comments 
and suggestions to the  docket. The deadline for submissions is 
Aug. 27, 2018.

Riëtte van Laack, Ph.D., is a director at Hyman, Phelps & 
McNamara. She provides regulatory counsel on OTC products, 
including foods and dietary supplements, OTC drugs, cosmetics, and 
animal feed and drugs on a range of FDA, USDA, FTC, and CPSC 
issues.

Originally published in the August 2018 AHPA Report. Reprinted by 
permission of the American Herbal Products Association. All rights reserved.

 UPCOMING INDUSTRY EVENTS

August 31 – September 3 

Northern California Women’s Herbal Symposium Fall Sessio

Laytonville, Calif.

September 6 – 9 

9th Annual Integrative Medicine for Mental Health Conference

Dallas, Texas

September 10 – 11 

International Conference on Nutritional Biochemistry

Prague, Czech Republic

September 12 – 15 

Natural Products Expo East
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http://www.expoeast.com/ee18/public/Enter.aspx
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10th International Conference on Herbals, Alternative & Tradi-
tional Medicine

Osaka, Japan

October 23– 24

2018 Rocky Mountain Dietary Supplement Forum

Boulder, Colo.

October 24 – 27

The World of Aromatherapy IX

Salt Lake City, Utah

October 25 – 29

29th Annual AHG Symposium

Helen, Ga.

October 27 – 28

25th International Conference of FFC - 13th International 
Symposium of ASFFBC

Osaka, Japan

https://alternative-traditionalmedicine.pulsusconference.com/
https://alternative-traditionalmedicine.pulsusconference.com/
https://www.regonline.com/builder/site/Default.aspx?EventID=2162774
https://conference.naha.org/
https://www.americanherbalistsguild.com/symposium/join-us-29th-annual-ahg-symposium
http://functionalfoodscenter.net/25th-Int--Int--Conference-of-FFC.html
http://functionalfoodscenter.net/25th-Int--Int--Conference-of-FFC.html
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Botanical Safety Handbook

• Completely revised and expanded
• Listings for nearly 600 herbs
• Features thorough reviews and easy-to-understand 

safety and drug-interaction classifications
• Available in print and regularly updated, online, digital 

versions
• Volume discounts available

The definitive safety guide for product 
manufacturers, health care providers, regulatory 
agencies, researchers, and consumers of herbal 
products

25% 
IASC

Member Discount

Order at ahpa.org

AHPA’s

Second Edition

IASC members use promo code:

AHPAMEMBER

Thanks to the generous support of the following contributors  
who made the new edition possible:

Visionary Benefactor

Champion

Michael McGuffin, CRC Insurance, Amin Talati, General Nutrition Centers (GNC), 
Pacific Nutritionals, Systemic Formulas, Rainbow Light

Sponsor

Jim Prochnow, Arise & Shine, Herbalist & Alchemist, NOW Foods, Bent Creek Institute, Frontier 
Natural Products Corporation, Mountain Rose Herbs, Traditional Medicinals, Emerson Ecologics, 
Vitality Works, Iovate Health Sciences, Alkemist Pharmaceuticals, Motherlove Herbal Company, 
Animal Essentials, Gaia Herbs, Golden Flower Chinese Herbs, Paragon Laboratories, Ridgecrest 
Herbals, Sabinsa Corporation

Advocate 

Jon Benninger, Steven Dentali, Beth Lambert, New Chapter, 
Mark Blumenthal, Mountain Meadow Herbs, Pharmline, 
Pacific Botanicals, Beehive Botanicals, Earth Mama Angel 
Baby, BI Nutraceuticals, Dicentra, EuroPharma, Nuherbs

Supporter

Evergreen Herbs, Jackie 
Greenfield, Nutraceutical Corp., 
Strategic Sourcing, James Fischer, 
Dagmar Goldschmidt, Nutratech

http://shop.ahpa.org
http://www.ahpa.org/Resources/BotanicalSafetyHandbook.aspx

