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Kolanos, Renata

From: John Endres <john@aibmr.com>

Sent: Friday, September 14, 2018 10:24 PM

To: Kolanos, Renata

Cc: Amy Clewell

Subject: AIBMR: FDA Questions response regarding GRN 000796
Attachments: GRN 000796—answers to FDA questions 14Sep2018.pdf

Follow Up Flag: Follow up
Flag Status: Flagged

Dear Dr. Kolanos,

As requested, please find our responses attached as a pdf document. If you would like this in
some other form of communication, please let me know.

Feel free to contact me at any time at this email address or on my mobile phone:(®) (6)

Thanks very much in advance!

Best Regards,
John

Celebrating our 40th Anniversary!
John R. Endres, ND

Chief Scientific Officer

AIBMR Life Sciences, Inc.

Ph. (253) 286-2888
www.aibmr.com
www.toxicoop.com

Visit AIBMR at 4129

November 8-9, 2018
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1. On page 5 of the notice, the notifier states that orange extract is 285% hesperidin, of which

>85% is the 2S-isomer. The specifications in Table 1 of the notice include limits of >85% for

both “2S configuration diastereomers” and “rutinoside (hesperidin).” Please confirm

whether the specification for 2S diastereomers is based on total weight of orange extract or

of total hesperidin.

Response: The total orange extract is > 85% hesperidin, and > 85% of that hesperidin is as 2S diastereomers

2. Please provide the full primary reference for the following studies and abbreviated
references not listed in your References section (Please note that the SCOGS report and GRN
000719 are only secondary references for these studies.):

a) The acute toxicity study on page 26.

b) The short-term study by Deyoe et al. (1962) on page 26.

c) The chronic feeding study by Patterson, 1960, 1961, and 1962 on page 27.

d) The reproductive study by Palmer and Patterson, 1954 on page 28.

Responses:
a) Primorganics, Inc. 1955. Culver City, CA. Acute oral toxicity

of hesperidin complex and lemon bioflavonoid complex in rats.
Copies of reports submitted to Life Sciences Research Office,
Federation of American Societies for Experimental Biology,
Bethesda, MD, by Sunkist Growers, Inc., Ontario, CA.

and

Primorganics, Inc. 1956. Culver City, CA. Acute oral toxicity

of lemon bioflavonoid complex and lemon-orange flavonate glycoside
in rats. Copies of reports submitted to Life Sciences Research

Office, Federation of American Societies for Experimental Biology,
Bethesda, MD, by Sunkist Growers, Inc., Ontario, CA.

b) Deyoe, C.W.; Deacon, L.E.; Couch, J.R. 1962. Citrus bioflavonoids
in broiler diets. Poult. Sci. 41:1088-1090.

c) Patterson, J.A. 1960. Sunkist Growers, Inc., Ontario, CA.
Flavonoid feeding studies. A 75 day interim examination of a 400
day study. Copy of report submitted to Life Sciences Research
Office, Federation of American Societies for Experimental Biology,
Bethesda, MD.

and

Patterson, J.A. 1961. Sunkist Growers, Inc., Ontario, CA.
Flavonoid feeding series no. 1. Final report on 400 day chronic
toxicity study on rats. Report 2. Copy of report submitted to

Life Sciences Research Office, Federation of American Societies
for Experimental Biology, Bethesda, MD. 13p.

and

Patterson, J.A. 1962. Sunkist Growers, Inc., Ontario, CA.
Flavonoid feeding study, series no. 2. Final report on the 400

day chronic oral toxicity study. Copy of report submitted to Life
Sciences Research Office, Federation of American Societies for
Experimental Biology, Bethesda, MD. 14p.
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d) Palmer, G.H.; Patterson, J.A. 1954. Sunkist Growers, Inc.,
Ontario, CA. A study of the effect of bioflavonoids on mouse
fertility. Copy of report submitted to Life Sciences Research

Office, Federation of American Societies for Experimental Biology,
Bethesda, MD.

3. On page 27, the notifier states “SCOGS also reviewed a chronic feeding study of hesperidin
and other citrus flavonoid extracts, which were published in two parts based on duration
(Patterson, 1960, 1961 were cited).”

Responses:
a) FDA notes that the results of this study were reported in three parts: Patterson 1960,

1961, and 1962. The notifier even provides information from the 1962 report. Please
confirm that you agree.
b) FDA notes that these reports are unpublished. Please confirm.

a) We agree. Originally, our focus on only hesperidin led us to choose omitting the 1962 paper in discussion;
subsequently, we decided a broader perspective was beneficial, but neglected to fully update the narrative

to reflect that.

b) Yes, it appears that copies of these reports were submitted to LSRO, but we were not successful in finding
published versions of these reports/studies. We contacted Michael Falk (President) at LSRO and received
this reply: “None of those files are around anymore. The only files left are the final reports. You can
contact FASEB for the reports of the SCOGS committee.” We of course already had obtained the final
reports referred to in Michael’s reply. The SCOGS report is, of course, published and in the public domain.
At our GRAS pre-notification meeting, FDA thought they would be able to find archived copies of these

study reports. Unfortunately, these could not be located.

4. For each of the studies discussed in section 6.1.2., the notifier does not provide an
abbreviated reference, even though the full primary references (#36 and 37) for these studies
are available from the References section. Please clearly identify the reference number for
the studies that the notifier discusses in section 6.1.2.

The GRAS discussed several toxicological studies on the structurally similar
compound, methyl hesperidin (which they stated is 99% similar to hesperidin
according to Tanimoto’s structure similarity). Methyl hesperidin was found to be
non-toxic and non-carcinogenic in mice when given at up to 5% in the diet for 13
to 96 weeks. A 13-week dose range-finding study of the compound also showed no

toxic effects. The NOAEL determined for both the 13-week[36] and 96-week[37] studies

was 5% in the diet, the highest dose level tested. The NOAEL in the 96-week study
was stated to correspond to intake levels of 7500 mg/kg bw/day for males and 8,600
mg/kg bw/day for females. The notifiers calculated an Acceptable Daily Intake
(ADI) level for hesperidin of 75 mg/kg bwi/day, by using the methyl-hesperidin
NOAEL of 7500 mg/kg bw/day and a 100-fold safety factor. They stated their
hesperidin exposure estimate of 8 mg/kg bw/day, plus their background exposure
estimate from oranges in the diet of 1 mg/kg bw/day, was well below their calculated
ADI of 75 mg/kg bw/day.

Response:
36. Kawabe M, Tamano S, et al. Subchronic toxicity study of methyl
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hesperidin in mice. Toxicol Lett. 1993;69(1):37-44
37. Kurata Y, Fukushima S, et al. Carcinogenicity study of methyl hesperidin
in B6C3F1 mice. Food Chem Toxicol. 1990;28(9):613-8

5. On page 28, the notifier states “A reproductive study, published in 1954 by Palmer and
Patterson ...”. FDA notes that this is an unpublished report. Please confirm.

Response: Yes, it appears that a copy of this report was submitted to LSRO, but we were not successful in
finding a published version of the report/study upon contacting LSRO.

6. In support of your safety determination, please provide a brief discussion of the following
studies:

a) Li, P., Wang, S., Guan, X., Cen, X., Hu, C., Peng, W., ... & Su, W. (2014). Six months
chronic toxicological evaluation of naringin in Sprague—Dawley rats. Food and Chemical
Toxicology, 66, 65-75.

b) Li, P., Wang, S., Guan, X,, Liu, B., Wang, Y., Xu, K., ... & Zhang, K. (2013). Acute and 13
weeks subchronic toxicological evaluation of naringin in Sprague-Dawley rats. Food and
Chemical Toxicology, 60, 1-9.

Response: Available data from studies of naringin can be noted as a relevant contribution towards
knowledge of narirutin by way of their structural similarity and common aglycone; narirutin is the
naringenin aglycone bound to rutinose, while naringin is the naringenin aglycone bound to
neohesperidose, which differs from rutinose only in its intersaccharide linkages.! Both narirutin
and naringin have the same molecular weight. To reiterate from section 6.2 of the notification
(Pharmacokinetics of Hesperidin and Narirutin), the glycoside narirutin is cleaved by colonic
bacteria to release the aglycone naringenin for absorption in the large intestine. Since the same
metabolic fate awaits naringin upon its consumption (hydrolyzation to naringenin in the gut, with
relatively low bioavailability and rapid excretion), we believe safety data for naringin is supportive
of demonstrating the safety of narirutin. Please find the brief discussions of the two naringin studies
by Li et al. below.

The acute, subchronic (13-week) and chronic (6-month) oral toxicity of naringin (extracted from
Citrus grandis Tomentosa) was assessed in Sprague-Dawley rats. In the acute study,? six
rats/sex/group were given naringin (16 g/kg) or sterile saline (control). Animals were observed for
the onset of any toxic signs immediately after administration and once daily thereafter for 14 days.
No deaths occurred, and no clinical signs were observed. Normal body weight gains and food
intakes occurred in both groups. Hematology, clinical chemistry and macroscopic examination of
organs were similar between groups. Activated partial thromboplastin time in the naringin
treatment group was significantly longer than that of the control group but stayed within the normal
reference range. The LDso was considered greater than 16 g/kg.

For the 13-week and 6-month studies, 176 rats were randomly assigned to one of four groups (22
rats/sex/group). The dose groups were 0 (sterile water), 50 (low), 250 (mid) and 1250 (high) mg/kg
bw/day of naringin given by gavage, with a dose frequency of 6-days per week. In each group, 12,
8, 16 and 8 rats were assigned to the 13-week study, 13-week recovery, 6-month study and 6-
month recovery respectively. Recovery periods were one-month long.
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In the 13-week study?, no mortality or abnormal clinical signs related to treatment were observed.
Functional behavioral results were comparable between groups. No ophthalmological
abnormalities were observed. Statistically significant decreased mean body weight in the 250 and
1250 mg/kg bw/day groups were noted at some observation points compared to controls (after the
6™ week in females and after the 11" week in males for the high dose group, and in the 7%, 8, 12t
and 13" weeks in females for the mid dose group). In females, food consumption in the high dose
group was less than controls in the 5™ and 9™ weeks. The decreased body weight compared to
controls was not associated with other clinical signs or indications of pathology, and the decrease
in food consumption may have contributed to the weight loss. With regard to hematology, the only
finding was an increased lymphocyte percentage in the high dose group compared to controls,
which was still within normal physiological ranges. With regard to clinical chemistry, urea was
decreased in the high dose group (which may have been related to the decrease in food intake),
and total bilirubin levels in all dose groups were decreased compared to controls but remained
within normal ranges. No changes were noted in dihydrotestosterone (DHT) or estradiol (E2) in
the groups. With regard to organ weights, in females, the absolute heart and lung weights were
significantly decreased in the high dose group. Brain to body weight ratios were increased in the
mid and high dose groups. Heart to brain ratios in the high dose group and lung to brain ratios in
the mid and high female dose groups were decreased. All findings related to organ weights in the
study remained within normal laboratory ranges and were not sex or dose-related. Macroscopic
examination revealed liver spots in one male rat of the mid dose group, and sparse hair on the back
of the neck of one female in the high dose group. Histopathological observations revealed various
minimally severe lesions in the treatment and control groups, and all were considered spontaneous
and/or incidental in nature and not related to naringin treatment. The NOAEL was concluded to
be 1250 mg/kg bw/day, the highest dose tested.

In the 6-month study,® two deaths occurred (one female rat in the 50 mg/kg bw/day group on day
76, and one female in the 1250 mg/kg bw/day group on day 24); both deaths were considered to
be due to improper intragastric administration based on macroscopic and histopathological
examinations. No deaths or clinical signs related to naringin treatment were noted. All functional
behavioral results were comparative to controls, and no ophthalmological abnormalities occurred
in the study. From the second month to the sixth month, slight hair loss was noted on some skin
areas including the necks in three female control rats, the necks in one female and one male in the
low dose group, the necks ears and/or around the eyes in four females and one male from the mid
dose group, and the backs, necks, chests, abdomens and/or femoral regions in three females and
two males from the high dose group. The hair loss gradually returned to normal in the recovery
period. The authors noted that in an unpublished study they performed in Beagle dogs, no hair loss
occurred. As the hair loss in rats occurred in controls as well as treated groups and was slight and
reversible, it did not appear to be a toxicologically significant effect of naringin.

Mean body weights of the high dose females were decreased weeks 7-13, 17-19 21 and 26
compared to controls; high dose males were decreased weeks 12-26; and mid dose females were
decreased weeks 7, 8, 12 and 13. Body weights were increased compared to controls in the low
dose group females weeks 28-30. Food consumption was also decreased in high dose females
weeks 5, 13, 15-16, 21-22 and 24 compared to controls, although was more than the controls at
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week 18. Food consumption in males of mid and high dose groups was more than the controls
week 10. Overall the body weights were not associated with clinical signs or abnormal pathology
and agreed with results in the 13-week study, and the decrease in food consumption may have
played a role.

All hematology and clinical chemistry findings were considered toxicologically irrelevant because
they were small in magnitude, within normal ranges, and were not dose-related or reflected by any
changes in other related clinical parameters. No changes in DHT or E2 were noted during the
treatment period, although at the end of the recovery period, DHT levels in the mid dose group
were significantly decreased. As the change was not accompanied by corresponding clinical or
histopathological changes, it was considered to be normal physiological variance unrelated to
treatment.

As in the 13-week study, various differences occurred in treatment group organ weights/ratios
compared to controls, but the changes were not sex- or dose-related, were within the normal
laboratory ranges, and/or were not supported by any other consistent or toxicologically significant
changes in other parameters and were judged to be of little toxicological significance. Similarly,
various lesions were noted histopathologically in control and treatment groups, but all were
considered spontaneous and/or incidental in nature and not relevant to naringin treatment. The
NOAEL for naringin in the 6-month study was also considered to be 1250 mg/kg bw/day, the
highest dose tested.

In conclusion, the LDsg for naringin was considered to be greater than 16 g/kg in the acute study,
and the NOAEL for naringin in both the subchronic and chronic studies was 1250 mg/kg bw/day,
the highest dose tested. As mentioned, narirutin and naringin are closely related compounds
comprised of the same aglycone and slightly different sugar moieties and have the same molecular
weight, thus their toxicological profiles can be considered very relevant to each other. The 90™"
percentile exposure estimate for Orange Extract was determined to be 12.8 mg/kg bw/day. The
specification for narirutin in the Orange Extract is up to 8%, hence the maximum exposure to
narirutin from the extract will be 1.02 mg/kg bw/day (12.8 x 0.08). Using the naringin NOAEL of
1250 mg/kg bw/day and dividing it by the exposure estimate for narirutin of 1.02 mg/kg bw/day,
a margin of safety for narirutin can be estimated as 1225, which is higher than the usual expected
margin of safety for a food ingredient of 100 (per 21 CFR §170.22) and suggests that the intended
use level of narirutin in Orange Extract is reasonably certain to be safe.

1. Satterfield M and Brodbelt JS. Structural characterization of flavonoid glycosides by
collisionally activated dissociation of metal complexes. J Am Soc Mass Spectrom.
2001;12(5):537-49

2. Li P, Wang S, et al. Acute and 13 weeks subchronic toxicological evaluation of naringin
in Sprague-Dawley rats. Food Chem Toxicol. 2013;60:1-9
3. Li P, Wang S, et al. Six months chronic toxicological evaluation of naringin in Sprague-

Dawley rats. Food Chem Toxicol. 2014;66:65-75
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From: John Endres

To: Kolanos, Renata

Cc: Amy Clewell

Subject: Re: REGARDING: GRAS Notice GRN No. 000796
Date: Tuesday, February 05, 2019 8:58:44 PM
Attachments: image003.png

Eerrer--Orange Extract GRN--Response to FDA 05Feb2019.pdf

Hi Renate,

Thanks for the question. Please see our attachment that we think answers what was
requested. Please advise. Let me know if you would like to discuss further.

Thanks very much.

Best Regards,

John

John R. Endres, ND
Chief Scientific Officer
AIBMR Life Sciences, Inc.
Ph. (253) 286-2888
www.aibmr.com

www.toxicoop.com
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February 5, 2019

ATTN: Renata Kolanos, PhD
Consumer Safety Officer
Renata.Kolanos@fda.hhs.gov

Re: GRN 796 Literature Search Dates

Dear Renata,

The literature search performed for GRN 796 Orange Extract was through May, 2018, and
pertinent information related to the safety of Orange Extract was included in the notice. There was
no information uncovered that contradicts or was inconsistent with the determination that Orange

Extract is GRAS.

Please let us know if you need any additional information.

Sincerely,

John Endres, ND
Chief Scientific Officer

2800 East Madison Street
Suite 202

Seattle, WA 98112

(253) 286-2888 ph
www.aibmr.com
www.toxicoop.com
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