The Nutrition News © from IAACN 2010 #3
Publication or duplication of the Nutrition NewsGthout written consent from
Barbara Zeitlin Kravets is prohibited by law.
WWWw.iaacn.org
972-407-9089

We are transmitting this in email and also inclgdinWORD attachment of the document with active
hyperlinks of references for those who have thétald receive and download this format. NOTE:
Some hyperlinks may be expired or no longer bevecti

The NutritionNews © from IAACN 2010 #3
The NutritionNews © 2000 is a gift to IAACN membansgood standing from our most esteemed
colleague, Barbara Zeitlin Kravets CCN LNC. ThearfionNews © supplies important research
information for clinical nutritionists that credibsupports the use of nutrition and we sincerefyragiate
Barbara’s continuous efforts in supporting IAACNJdats members. Links are listed if available withi
the NutritionNews © and will guide you to the saeifor the article on the web for added viewing
Barbara Zeitlin Kravets CCN LDN,
Licensed Dietitian Nutritionist,
Certified Clinical Nutritionist,
Medical Nutrition Therapy,
Phone 1 847 870 9514, Fax 1 847 239 6724,

Also send to my other email licnutrition@msn.com
Web site www.findanutritionist.com/practitionersfiutrition
Editor of The NutritionNews ©, internationally dituted, cutting edge, peer reviewed, journal austr
email nutrition newsletter

The NutritionNews © 2000 Barbara Zeitlin Kravets CCN LDN 1 16 2010

TABLE OF CONTENTS

Low Maternal Vitamin D Increases Risk of HIV Trarission to Offspring....................... PAGE 02
Wheat Consumption May Contribute to Diabetes.............v e v eeiee e PAGE 03
Effects of wheat germ agglutinin on human gastestibal epithelium: Insights

from an experimental model of immune/epithelial agkraction........................... PAGE 04
Increased plasma bicarbonate and growth hormoaeaitoral glutamine load................. .PAGE 06
Metformin induces unique biological and moleculksponses in triple negative

Dreast CanCer CeIIS. ... .. e PAGE 07
Dietary conjugated linoleic acid normalizes impédigducose tolerance in the

Zucker diabetic fatty fa/farat.............coooii i PAGE 10
Conjugated linoleic acid decreases production ofipflammatory products in

macrophages: evidence for a PPAR gamma-dependehmem...................cceevennnee .PAGE 10
Conjugated linoleic acid in humans: regulation dipasity and insulin sensitivity............. .PAGE 11
Regression of pre-established atherosclerosisimploE-/- mouse by conjugated

gL ] = o= Yo (o PAGE 12
Colonic anti-inflammatory mechanisms of conjugdtedleic acid............................... .PAGE 13
Dietary conjugated linoleic acid reduces body fasmand affects gene expression

of proteins regulating energy metabolism in miCe... e oo, .PAGE 13
Nutritional regulation of porcine bacterial-inducealitis by conjugated linoleic acid.......... PAGE 14
Conjugated linoleic acid decreases production ofipflammatory products in

macrophages: evidence for a PPAR gamma-dependehmiem............................... PAGE 15

Prolonged dietary treatment with conjugated liroktid stimulates



porcine muscle peroxisome proliferator activatemptor gamma an

d glutamine-fructose aminotransferase gene ex@mRESVIVO.........c.vvveveriienineaneaennns PAGE 16
Trans-10,cis-12 conjugated linoleic acid reduciggyteride content while

differentially affecting peroxisome proliferatortaated receptor gammaz2

and aP2 expression in 3T3-L1 preadipOCYeS.......ovvi it e PAGE 16
Isomer-specific antidiabetic properties of conjeghlinoleic acid. Improved

glucose tolerance, skeletal muscle insulin action, UCP-2 gene expression.................... PAGE 17
Activation of PPARgamma may mediate a portion efdinticancer activity

of conjugated lINOIEIC ACId... ... e e e e PAGE 18
CLA and PPARgamMma aCtivation...........ooiiie e e e e et e e e e PAGE 19
Conjugated linoleic acid is a potent naturally acog ligand and activator

Of PPARAIPNG. ... PAGEA
Anticancer effects of wogonin in both estrogen ptoepositive and -negative

human breast cancer cell lines in vitro and in nmite xenografts............................. PAGE 20
Flavonoid wogonin from medicinal herb is neuropetitee by inhibiting

inflammatory activation of microglial...........c.oooiiii it e e .PAGE 21
HEMATOPROIESIS. .. oottt e e e e e e e e e e e et e e e e eaes .PAGE®R
Lab Tests Online [3], reports that high levels aflactin can be seen in PCOS............RPAGE 27
Insulin-Lowering Agents Inhibit Synthesis of Test®sne in Ovaries of

DHEA-INAUCEA PCOS RaALS. .. ittt ettt et e e et et et e e ee e e e e eenaenes PAGE 27

http:/www.medscape.com/viewarticle/708545?src=&hiai

Low Maternal Vitamin D Increases Risk of HIV Transmission to Offspring
INFORMATION FROM INDUSTRY

Assess clinically focused product information ondgeape.

Click Here for Product Infosites — Information frdndustry.

NEW YORK (Reuters Health) Sep 08 - In HIV-infecg@gnant women, low levels of vitamin D are
linked with a higher risk of virus transmission ithgr pregnancy or breastfeeding, and also with an
increase in infant mortality.

These findings are from a study in Tanzania thaears in the October issue of the Journal of Iidast
Diseases.

"Vitamin D has been shown to improve cell-mediatachunity, phagocytic capacity of macrophages,
and the cytolytic activity of natural killer cellDr. Saurabh Mehta from the Harvard School of Rubl
Health in Boston told Reuters Health by email.

As a part of a clinical trial on the role of multamin supplements during pregnancy, Dr. Mehta and
colleagues in Dar es Salaam evaluated outcomesbobfspring of HIV-infected women. Maternal 25
hydroxyvitamin D levels were estimated during prgey, and HIV tests were done in offspring at
regular intervals. Vitamin D levels below 32 ngivére considered to be low.

Among babies born to the women with low vitamindddls, HIV infection rates were 10.7% at birth,
21.7% at 6 weeks, and 35.2% at 2 years, Dr. Mafdaalleagues report. Corresponding infection rates



in offspring of women with adequate vitamin D wétB% at birth, 16.3% at 6 weeks, and 27% at 2
years.

On multivariate analysis, low maternal vitamin DswWimked with a 50% higher risk of mother-to-child
transmission of HIV at 6 weeks, a 200% higher akkkansmission during breastfeeding to babies who
were uninfected at 6 weeks, and a 46% higher dvésklof acquiring HIV infection.

Furthermore, the investigators found, the childsem to the HIV-infected women had "a 61% higher
risk of dying during follow-up."

"By virtue of its ability to improve both innate éiadaptive immunity in the mother and by helpinghe
development of the fetal immune system, vitamin & help lower the risk of mother-to-child
transmission of HIV," Dr. Mehta postulates.

While recommending further studies, Dr. Mehta coded that "vitamin D supplementation may
represent a low-cost method to reduce child maytahd to help decrease mother-to-child transmmssio
of HIV as an adjunct to anti-retroviral therapy."

J Infect Dis 2009;200:1022-1030.

http://www.nIm.nih.gov/medlineplus/news/fullstory8@&1.html

Wheat Consumption May Contribute to Diabetes

Overreaction in gut noted in study of people wjipet 1 version of disease
HealthDay

By Robert Preidt

Wednesday, August 26, 2009

WEDNESDAY, Aug. 26 (HealthDay News) -- An abnornmaimune response to wheat proteins may
contribute to type 1 diabetes, Canadian researclagrs

Their study of 42 people with type 1 diabetes fothvat nearly half had immune system T-cells that
overreacted to wheat. The researchers also idmhtjienes associated with this abnormal immune
response.

"The immune system has to find the perfect balanc=fend the body against foreign invaders without
hurting itself or overreacting to the environmeartd this can be particularly challenging in the gtere
there is an abundance of food and bacteria,” sauttyor Dr. Fraser Scott, a senior scientist aCttiawa
Hospital Research Institute and professor of madiei the University of Ottawa, said in a hospigls
release.

"Our research suggests that people with certaiegaray be more likely to develop an overreaction to
wheat and possibly other foods in the gut, andrtidyg tip the balance with the immune system andemak
the body more likely to develop other immune praidesuch as type 1 diabetes," he explained.



The study appears in the August issue of Diabetes.

"These observations add to the accumulating evildrat the gut is an active player in the diabetes
disease process," Dr. Mikael Knip of Finland wriot&n accompanying editorial.

SOURCE: Ottawa Hospital Research Institute, nevemase, Aug. 20, 2009
HealthDay

Copyright (c) 2009 ScoutNews, LLC. All rights resed.

Related News:

. More News on Diabetes Type 1

More News on this Date

http://www.sciencedirect.com/science?_ob=Articlel@Rudi=B6WXH-4VY2C4V-
3& user=10& rdoc=1& fmt=& orig=search& sort=d&_ dochor=&view=c& acct=C000050221& v
ersion=1&_urlVersion=0&_userid=10&md5=dc1a4802dlhe@d867e641d22b29940

Related MedlinePlus Pages:

. Diabetes Type 1

Toxicology and Applied Pharmacology

Volume 237, Issue 2, 1 June 2009, Pages 146-153
Copyright © 2009 Elsevier Inc. All rights reserved.

Effects of wheat germ agglutinin on human gastroirgstinal epithelium: Insights from an
experimental model of immune/epithelial cell interation
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ESSENCE OF ARTICLE

“WGA is a toxic compound and an anti-nutritional...

WGA stimulates the synthesis of pro-inflammatorjo&jnes...

These results shed new light onto the moleculahiar@sms underlying the onset of gastrointestinal
disorders observed in vivo upon dietary intake b&at-based foods.”

ARTICLE
Abstract

Wheat germ agglutinin (WGA) is a plant protein thatds specifically to sugars expressed, among many
others, by human gastrointestinal epithelial anchime cells. WGA is a toxic compound and an anti-
nutritional factor, but recent works have showrt themnay have potential as an anti-tumor drug asd a
carrier for oral drugs. To quantitate the toxighyeshold for WGA on normal epithelial cells we
previously investigated the effects of the lectindifferentiated Caco2 cells, and showed thatén th
micromolar range of concentrations WGA could diter integrity of the epithelium layer and incredése
permeability to both mannitol and dextran. WGA whewn to be uptaken by Caco2 cells and enly
0.1% molecules were observed to cross the epithdhyer by transcytosis. Here we show that at
nanomolar concentrations WGA is unexpectedly bieaan immune cells. The supernatants of WGA-
stimulated peripheral blood mononuclear cells (PBM&h alter the integrity of the epithelium layer
when administered to the basolateral side of difféated Caco2 cells and the effects can be dgrtial
inhibited by monoclonal antibodies against IL1, l&d IL8. At nanomolar concentrations WGA
stimulates the synthesis of pro-inflammatory cytels and thus the biological activity of WGA shohid
reconsidered by taking into account the effect¢/&A on the immune system at the gastrointestinal
interface. These results shed new light onto thiecutar mechanisms underlying the onset of
gastrointestinal disorders observed in vivo upatady intake of wheat-based foods.

Keywords: Wheat germ agglutinin; Gastrointestirgitheelium; Caco2 cells; Peripheral blood
mononuclear cells; Transepithelial electrical nesise; Pro-inflammatory cytokines

Fig. 1. The supernatants of PBMC treated with 14\WRA affect the integrity of the epithelium layer.
TEER was measured to assay the integrity of thiaelpim layer formed by differentiated Caco? cells.
At time 0 the medium in the bottom chamber wasaegdl with medium containing 14 nM WGA (closed
circles), with the supernatants of unstimulated EB{dlosed squares) or with the supernatants of PBMC
treated for 12 h with 14 nM (open circles).

Fig. 2. The supernatants of PBMC treated with 14WRA affects the integrity of the epithelium layer.
TEER was measured to assay the integrity of thiaepim layer formed by differentiated Caco? cells.
At time 0 the medium in the bottom chamber wasaegd with medium conditioned by PBMC subjected
to various treatments (+Sn) or with unconditionexii medium (-Sn). Top panel: the supernatants of
WGA untreated PBMC were collected and administéoezklls directly or after addition of irrelevant



antibodies (Abi), anti-ILE monoclonal antibody (Abl), anti-IL6 antibodies @kand anti-IL8 antibodies
(Ab8). Bottom panel: same as in top panel, buhis tase PBMC were initially treated with 14 nM WGA
(+WGA). The same data obtained with media —Sn &l +-WGA —Ab) shown in the top panel are also
reported for comparison purposes.

Fig. 3. Human recombinant cytokines affect thegritg of the epithelium layer. TEER was measured to
assay the integrity of the epithelium layer fornbgddifferentiated Caco2 cells. At time 0 human
recombinant ILB, IL6 and IL8 were added at the indicated final@amtrations to the bottom chamber of
transwell cultures.

Fig. 4. Determining the purity of the WGA batchrfrendotoxin contamination by gel electrophoresis.
WGA and ultrapure LPS from E. coli were separate@bS-PAGE onto 16% polyacrylamide gels. Gels
were then processed as described in Castellanos-&®t Hardy (2006). A. Imidazole-zinc staining for
proteins. Lanes are as follows: 1. WGA (id); 2. LPS (5ug); 3. molecular weight markers. B. Zinc-
imidazole labelling of LPS carried out after acatide—water treatment of the gels (Castellanos<er
and Hardy, 2006). In this case the proteins appgaegatively stained bands. Lanes are as follbws:
LPS (5u9); 2. LPS (0.5:9); 3. LPS (0.0u9); 4. LPS (0.0039); 5. WGA (10ug).

http://www.ajcn.org/cgi/content/abstract/61/5/1058

American Journal of Clinical Nutrition, Vol 61, 184061, Copyright © 1995 by The American Society
for Clinical Nutrition, Inc

ORIGINAL RESEARCH COMMUNICATIONS
ESSENCE OF ARTICLE

“These findings demonstrate that a surprisinglylsoral glutamine load is capable of elevating @&
reserves as well as plasma growth hormone. “

ARTICLE

Increased plasma bicarbonate and growth hormone aét an oral glutamine load

TC Welbourne

Department of Physiology, Louisiana State Univgr€ibllege of Medicine, Shreveport 71130, USA.

An oral glutamine load was administered to nindthgaubjects to determine the effect on plasma
glutamine, bicarbonate, and circulating growth hamenconcentrations. Two grams glutamine were
dissolved in a cola drink and ingested over a 20peiriod 45 min after a light breakfast. Forearmoves
blood samples were obtained at zero time and ati8dntervals for 90 min and compared with time
controls obtained 1 wk earlier. Eight of nine subgaesponded to the oral glutamine load with an
increase in plasma glutamine at 30 and 60 min bafturning to the control value at 90 min. Ninety
minutes after the glutamine administration loachjsma bicarbonate concentration and circulating
plasma growth hormone concentration were elevdteese findings demonstrate that a surprisingly
small oral glutamine load is capable of elevatitkglane reserves as well as plasma growth hormone.
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The Pharmacokinetic Responses of Humans to 208pofyl-Glutamine Dipeptide Differ with the
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J. Nutr., January 1, 2000; 130(2): 177 - 182.
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PMID: 19440038 [PubMed - indexed for MEDLINE]
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Cell Cycle. 2009 Sep 1;8(17):2681.

Metformin induces unique biological and molecular esponses in triple negative breast cancer cells.
Liu B, Fan Z, Edgerton SM, Deng XS, Alimova IN, QiiSE, Thor AD.

Department of Pathology, University of Colorado BenSchool of Medicine, Aurora, CO 80045, USA.
ESSENCE OF ARTICLE

"Given the unique anti-cancer activity of metfornaigainst TN disease, both in vitro and in vivo, it
should be explored as a therapeutic agent aghissaggressive form of breast cancer.”



ARTICLE

Triple negative (TN) breast cancer is more frequemiomen who are obese or have type Il diabetes, a
well as young women of color. These cancers de&rptess receptors for the steroid hormones estrogen
or progesterone, or the type Il receptor tyrosimase (RTK) Her-2 but do have upregulation of basal
cytokeratins and the epidermal growth factor reme(EGFR). These data suggest that aberrations of
glucose and fatty acid metabolism, signaling thioBGFR and genetic factors may promote the
development of TN cancers. The anti-type 1l diabeteig metformin has been associated with a
decreased incidence of breast cancer, althougbptfic molecular subtypes that may be reduced by
metformin have not been reported. Our data indéctitat metformin has unique anti-TN breast cancer
effects both in vitro and in vivo. It inhibits cedtoliferation (with partial S phase arrest), cglon
formation and induces apoptosis via activatiorhefintrinsic and extrinsic signaling pathways anly

TN breast cancer cell lines. At the molecular lewstformin increases P-AMPK, reduces P-EGFR,
EGFR, P-MAPK, P-Src, cyclin D1 and cyclin E (but igclin A or B, p27 or p21), and induces PARP
cleavage in a dose- and time-dependent mannere™aa are in stark contrast to our previously
published biological and molecular effects of metfim on luminal A and B, or Her-2 type breast cance
cells. Nude mice bearing tumor xenografts of thelih MDA-MB-231, treated with metformin, show
significant reductions in tumor growth (p = 0.00&®d cell proliferation (p = 0.0021) as compared to
untreated controls. Metformin pre-treatment, befojection of MDA-MB-231 cells, results in a
significant decrease in tumor outgrowth and incagerisiven the unique anti-cancer activity of
metformin against TN disease, both in vitro angivo, it should be explored as a therapeutic agent
against this aggressive form of breast cancer.

PMID: 19440038 [PubMed - indexed for MEDLINE]
Related articles

. Metformin inhibits breast cancer cell growth, @y formation and induces cell cycle arrest in
vitro.

Cell Cycle. 2009 Mar 15; 8(6):909-15. Epub 2009 Kér
[Cell Cycle. 2009]

. Short preoperative treatment with erlotinib iritsliumor cell proliferation in hormone receptor-
positive breast cancers.

J Clin Oncol. 2008 Feb 20; 26(6):897-906. Epub 2D087.
[J Clin Oncol. 2008]

. Novel signaling molecules implicated in tumorsated fatty acid synthase-dependent breast
cancer cell proliferation and survival: Role of geaous dietary fatty acids, p53-p21WAF1/CIP1,
ERK1/2 MAPK, p27KIP1, BRCA1, and NF-kappaB.

Int J Oncol. 2004 Mar; 24(3):591-608.

[Int J Oncol. 2004]



. Anticancer effects of wogonin in both estrogecergor-positive and -negative human breast
cancer cell lines in vitro and in nude mice xenftgra

Int J Cancer. 2008 Feb 15; 122(4):816-22.

[Int J Cancer. 2008]

. ReviewThe mechanism of action of plitidepsin.
Curr Opin Investig Drugs. 2009 Jun; 10(6):536-42.
[Curr Opin Investig Drugs. 2009]
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. Estrogen (Cenestin®, Enjuvia®, Estrace®, ...)

Estrogen is used to treat hot flushes (‘hot fldskadden strong feelings of heat and sweating)amen
who are experiencing menopause (‘change of Iife'ehd of monthly menstrual periods). Some brahds o
estrogen...

. Progesterone (Prometrium®)

Progesterone is used as a part of hormone replatéhszapy in women who have passed menopause
(the change of life) and have not had a hysteregi@urgery to remove the uterus). Hormone
replacement therapy usually in...

. Estrogen Injection (Delestrogen®, DEPO-Estradjd®marin Intravenous®)

The estradiol cypionate and estradiol valerate $oofrestrogen injection are used to treat hot #agihot
flashes; sudden strong feelings of heat and swgatmd/or vaginal dryness, itching, and burning in
women wh...

. » See all 4 drug reports ...

. Source: AHFS Consumer Medication Information

PMID: 9535724 [PubMed - indexed for MEDLINE]

Dietary conjugated linoleic acid normalizes impairél glucose tolerance in the Zucker diabetic fatty
fa/fa rat.

Houseknecht KL, Vanden Heuvel JP, Moya-CamarenaP®¥tpcarrero CP, Peck LW, Nickel KP,
Belury MA.

Department of Animal Sciences, Purdue Universitgst\Lafayette, Indiana 47907, USA.



ESSENCE OF ARTICLE

" The insulin sensitizing effects of CLA are duglemst in part, to activation of PPAR gamma since
increasing levels of CLA induced a dose-dependansactivation of PPAR gamma in CV-1 cells
cotransfected with PPAR gamma and PPRE X 3-lugteraporter construct. CLA effects on glucose
tolerance and glucose homeostasis indicate therdi€LA may prove to be an important therapy fa t
prevention and treatment of NIDDM..”

ARTICLE

Conjugated linoleic acid (CLA) is a naturally ocdng fatty acid which has anti-carcinogenic and-ant
atherogenic properties. CLA activates PPAR alpHavéar, and shares functional similarities to ligarof
PPAR gamma, the thiazolidinediones, which are goteulin sensitizers. We provide the first evidenc
that CLA is able to normalize impaired glucose tahee and improve hyperinsulinemia in the pre-
diabetic ZDF rat. Additionally, dietary CLA increas steady state levels of aP2 mRNA in adiposedissu
of fatty ZDF rats compared to controls, consisteitlh activation of PPAR gamma. The insulin
sensitizing effects of CLA are due, at least int,daractivation of PPAR gamma since increasinglev

of CLA induced a dose-dependent transactivatioRRAR gamma in CV-1 cells cotransfected with
PPAR gamma and PPRE X 3-luciferase reporter cartstilLA effects on glucose tolerance and glucose
homeostasis indicate that dietary CLA may provieda@n important therapy for the prevention and
treatment of NIDDM.

PMID: 9535724 [PubMed - indexed for MEDLINE]

ADDITIONAL REVIEW ARTICLE ON CLA
http://www.ncbi.nlm.nih.gov/pubmed/12020636
Biochim Biophys Acta. 2002 Apr 15;1581(3):89-99.

Conjugated linoleic acid decreases production of prinflammatory products in macrophages:
evidence for a PPAR gamma-dependent mechanism.

Yu Y, Correll PH, Vanden Heuvel JP.

Department of Veterinary Science and Center forddalar Toxicology and Carcinogenesis, 226 Fenske
Laboratories, Penn State University, UniversitykPRA 16802, USA.

ESSENCE OF ARTICLE

“Conjugated linoleic acid (CLA) is a dietary fatigid that has received considerable attention alits t
unique properties in rodent models including aatiaer, anti-atherogenic and anti-diabetic effékite
effects of CLA are similar to those seen with lidgaror peroxisome proliferator-activated receptor
(PPARS), most notably of the PPAR gamma subtype.”

ARTICLE



Conjugated linoleic acid (CLA) is a dietary fattgicithat has received considerable attention dits to
unique properties in rodent models including aatiaer, anti-atherogenic and anti-diabetic efféldie
effects of CLA are similar to those seen with ligarfior peroxisome proliferator-activated receptor
(PPARSs), most notably of the PPAR gamma subtypéh Yie recent observation of a role for PPAR
gamma in regulation of immune responses, we suspéieat CLA could affect immune function, in
particular macrophage activity. The goal of oudgtwas to examine whether this dietary fatty agd h
anti-inflammatory properties similar to those rapdrfor PPAR gamma activators such as 15-deoxy
prostaglandin J(2) (PGJ(2)). In reporter assaysows CLA isomers activated PPAR gamma in
RAW264.7 mouse macrophage (RAW) cells. CLA decrgdise interferon-gamma (IFN gamma)-
induced mRNA expression of mediators of inflammaiicluding cyclooxygenase 2 (COX2), inducible
NOS (iNOS), and tumor necrosis factor alpha (TNRaJpReporter assays also demonstrated reduced
IFN gamma-stimulated transcriptional activity o€titNOS and COX2 promoters by CLA. Consequently,
CLA decreased the production of PGE(2), TNFalptdtae inflammatory agent nitric oxide (NO) in
RAW cells treated with IFN gamma. Other pro-inflaatory cytokines such as IL-1 beta and IL-6 were
similarly decreased by CLA treatment of RAW cdliftsaddition, various CLA isomers induced HL60
cell differentiation along the monocytic lineageaasessed by measuring expression of the cellkcgurfa
marker CD14. This differentiation process, as welthe regulation of INOS and COX2 by 15dPGJ(2), is
believed to involve PPAR gamma. Mutations of Le@y&nd Glu(471) to alanine in helix 12 of the
ligand-binding domain of PPAR gamma resulted ima@egin with strong dominant-negative activity
(dnPPAR gamma). Transfecting dnPPAR gamma into Rosli¢ eliminated the ability of various CLA
isomers to regulate the iINOS reporter construdtemdogether, these results suggest that CLA hiis an
inflammatory properties that are mediated, at leapart, by the nuclear hormone receptor PPAR
gamma.

PMID: 12020636 [PubMed - indexed for MEDLINE]

PMID: 14519781 [PubMed - indexed for MEDLINE]
Conjugated linoleic acid in humans: regulation of diposity and insulin sensitivity.
Brown JM, Mclntosh MK.

Department of Nutrition, University of North Canadi at Greensboro, Greensboro, NC 27402-6170,
USA.

Conjugated linoleic acid (CLA) isomers, a grouppositional and geometric isomers of linoleic acid
[18:2(n-6)], have been studied extensively dudértability to modulate cancer, atherosclerodigsity,
immune function and diabetes in a variety of experital models. The purpose of this review was to
examine CLA's isomer-specific regulation of adipwpsind insulin sensitivity in humans and in culture
of human adipocytes. It has been clearly demomrstrdiat specific CLA isomers or a crude mixture of
CLA isomers prevent the development of obesityeiriain rodent and pig models. This has been
attributed mainly to trans-10, cis-12 CLA, bothviro and in vitro. However, CLA's ability to modika
human obesity remains controversial because datadtinical trials using mixed isomers are conitigt
In support of some studies in humans, our groupothsinated that trans-10, cis-12 CLA prevents
triglyceride (TG) accumulation in primary culturelsdifferentiating human preadipocytes. In contrast



cis-9, trans-11 CLA increases TG content. Closarmération has revealed that CLA's antiadipogenic
actions are due, at least in part, to regulatiogle¢ose and fatty acid uptake and metabolism. This
review presents our current understanding of piaieisbmer-specific mechanisms by which CLA
reduces human adiposity and insulin sensitivity.

Publication Types:
. Review
. Review, Tutorial

PMID: 14519781 [PubMed - indexed for MEDLINE]

PMID: 14505483 [PubMed - in process]

2: Biochem Soc Trans. 2003 Oct;31(Pt 5):1075-9.

Regression of pre-established atherosclerosis indlapoE-/- mouse by conjugated linoleic acid.
Toomey S, Roche H, Fitzgerald D, Belton O.

Department of Clinical Pharmacology, Royal Colleg&urgeons in Ireland, 123 St. Stephens Green,
Dublin 2, Ireland.

Conjugated linoleic acid (CLA) refers to a grouppokitional and geometric isomers of linoleic atiat
has been shown to suppress the development obatherosis in a rabbit model. We investigated
whether CLA acts as a cyclo-oxygenase (COX) inbitatr as an agonist of the peroxisome-proliferator-
activator receptor (PPAR) gamma in the ApoE(-/-us@model. In vitro, a 9-cis, 11-trans isomer of
CLA inhibited prostaglandin formation and oxygemsomption by both isoforms of COX, with no
evidence by MS of alternative products being geedrdn vivo, supplementation with CLA was found to
induce resolution of atherosclerosis. The effec@loA in vivo could not be explained by COX inhilaiti
alone, as urinary prostaglandin levels were uncbdmganimals receiving CLA supplementation, and
administration of selective COX inhibitors did rietluce lesion regression. There was however ingiicti
of PPAR gamma, a known response to agonists oftlgkear orphan receptor.

PMID: 14505483 [PubMed - in process]

PMID: 14505483 [PubMed - in process]

3: Clin Nutr. 2002 Dec;21(6):451-9.
Colonic anti-inflammatory mechanisms of conjugatedinoleic acid.

Bassaganya-Riera J, Hontecillas R, Beitz DC.



Department of Animal Sciences, lowa State Univergitmes, lowa 50011, USA.

Conjugated linoleic acid (CLA) is a mixture of posnal (e.g. 7,9; 9,11; 10,12; 11,13) and geométis
or trans) isomers of octadecadienoic acid. Thispmmd was first shown to prevent mammary
carcinogenesis in murine models. Later investigationcovered a number of additional health benefits
including decreasing atherosclerosis and inflampnatihile enhancing immune function. The
mechanisms of action underlying these biologicapprties are not clearly understood. The aim &f thi
review is to highlight recent advances in CLA re@skaelated to experimental inflammatory bowel
disease. In addition, two possible mechanisms tidra¢i.e. endoplasmic and nuclear) were discussed
detail in the context of enteric inflammatory dders. Conjugated linoleic acid was first implicaied
down-regulating the generation of inducible eicasds (i.e. PGE(2) and LTB(4)) involved in early
micro-inflammatory events (endoplasmic). More rdlseitCLA has been shown to modulate the
expression of genes regulated by peroxisome pratdie-activated receptors (PPARS; nuclear). In,pigs
prolonged dietary CLA treatment stimulated the egpion of PPAR-gamma in the muscle. Thus,
evidence supporting both mechanistic theories oA Gtting through eicosanoid synthesis and PPAR
activity is available. The further understandingh# anti-inflammatory mechanisms of action of CLA
may vyield novel nutritional therapies for entennilammation.
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Dietary conjugated linoleic acid reduces body fat mss and affects gene expression of proteins
regulating energy metabolism in mice.

Takahashi Y, Kushiro M, Shinohara K, Ide T.

Division of Food Functionality, National Food Resgmlnstitute, 2-1-12 Kannondai, Tsukuba Science
City, Ibaraki 305-8642, Japan.

ICR and C57BL/6J mice were fed experimental dietga@ining either a 2% fatty acid preparation rich i
conjugated linoleic acid (CLA) or a preparatiorhria linoleic acid and free of CLA for 21 days. CLA
greatly decreased weights of white adipose tisadaraerscapular brown adipose tissue in the two
strains. CLA reduced mRNA levels of glucose tramsga} (Glut 4) in white and brown adipose tisstie o
both strains. A CLA-dependent decrease in mRNAIlg&wEperoxisome proliferator activated receptor
(PPAR) gamma was seen in interscapular brown adifissue of both strains and in white adipose ¢issu
of C57BL/6J but not ICR mice. Dietary CLA was fourndcause a decrease in the mRNA levels of



uncoupling protein (UCP) 1 in brown adipose tisatnen the value was corrected for the expressi@n of
house-keeping gene (beta-actin) in the two strainsorrected values were, however, indistinguishabl
between the animals fed the CLA diet and CLA-fraxt.dUCP 3 expression in brown adipose tissue was
much lower in mice fed the CLA diet than in thosd the control diet in both strains. In contradtAC
greatly up-regulated the gene expression of UGP2awn adipose tissue. Dietary CLA also increased
UCP 2 mRNA level in skeletal muscle. It is appartbat dietary CLA decreases white and brown adipose
tissue mass, accompanying changes in the genessigmef proteins regulating energy metabolism in
white and brown adipose tissues, and skeletal mudahice. Copyright 2002 Elsevier Science Inc.
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Nutritional regulation of porcine bacterial-induced colitis by conjugated linoleic acid.

Hontecillas R, Wannemeulher MJ, Zimmerman DR, HOtto Wilson JH, Ahn DU, Bassaganya-Riera J.

Veterinary Medical Research Institute, Nutritiofiraimunology, College of Veterinary Medicine, Ames,
IA 50011, USA.

Excessive intake of saturated fatty acids andiamidic acid favors the induction of an array ofdip
mediators and cytokines enhancing inflammatoryamses. Conversely, dietary supplementation with (n-
3) fatty acids or vitamin D ameliorates inflammatiand autoimmune diseases. Although it was well
accepted that conjugated linoleic acid (CLA) pragdrdiseases with a common inflammatory
pathogenesis (i.e., cancer and atherosclerosistudges were available on the roles of CLA in naato
inflammation. The present study was designed teshigate the anti-inflammatory actions and moleacula
mechanisms underlying the regulation of colonidthday CLA. We hypothesized that colonic
inflammation can be ameliorated by dietary CLA dapgentation. To test this hypothesis, inflammation
of the colonic mucosa was triggered by challengiigg fed either soybean oil-supplemented or CLA-
supplemented diets with an enteric bacterial pathdge., Brachyspira hyodysenteriae).
Immunoregulatory cytokines and peroxisome prolif@ractivated receptor-gamma (PPAR-gamma)
MRNA expression were assayed in colonic lymph nathelscolon of pigs. Colonic mucosal lesions and
lymphocyte subset distribution were evaluated Isyadtogy and immunohistochemistry. Supplementation
of CLA in the diet before the induction of colitlecreased mucosal damage; maintained cytokindg®ofi
(i.e., interferon-gamma and interleukin-10) and yrocyte subset distributions (i.e., CD4+ and CD8+),
resembling those of noninfected pigs; enhancecheokxpression of PPAR-gamma; and attenuated
growth failure. Therefore, CLA fed preventively bed the onset of enteric disease attenuated
inflammatory lesion development and growth failure.

PMID: 12097686 [PubMed - indexed for MEDLINE]
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Conjugated linoleic acid decreases production of prinflammatory products in macrophages:
evidence for a PPAR gamma-dependent mechanism.

Yu Y, Correll PH, Vanden Heuvel JP.

Department of Veterinary Science and Center forddalar Toxicology and Carcinogenesis, 226 Fenske
Laboratories, Penn State University, UniversitykPBA 16802, USA.

Conjugated linoleic acid (CLA) is a dietary fattyidithat has received considerable attention duts to
unique properties in rodent models including aatiaer, anti-atherogenic and anti-diabetic effékite
effects of CLA are similar to those seen with ligarior peroxisome proliferator-activated receptor
(PPARSs), most notably of the PPAR gamma subtypéh Wie recent observation of a role for PPAR
gamma in regulation of immune responses, we susgpdicat CLA could affect immune function, in
particular macrophage activity. The goal of oudgtwas to examine whether this dietary fatty aed h
anti-inflammatory properties similar to those reapdrfor PPAR gamma activators such as 15-deoxy
prostaglandin J(2) (PGJ(2)). In reporter assaysoua CLA isomers activated PPAR gamma in
RAW?264.7 mouse macrophage (RAW) cells. CLA decrédise interferon-gamma (IFN gamma)-
induced mMRNA expression of mediators of inflamnmaiiecluding cyclooxygenase 2 (COX2), inducible
NOS (iINOS), and tumor necrosis factor alpha (TNRaJpReporter assays also demonstrated reduced
IFN gamma-stimulated transcriptional activity o€titNOS and COX2 promoters by CLA. Consequently,
CLA decreased the production of PGE(2), TNFalptdthe inflammatory agent nitric oxide (NO) in
RAW cells treated with IFN gamma. Other pro-inflaatory cytokines such as IL-1 beta and IL-6 were
similarly decreased by CLA treatment of RAW cdliftsaddition, various CLA isomers induced HL60
cell differentiation along the monocytic lineageaasessed by measuring expression of the cellkcgurfa
marker CD14. This differentiation process, as waslthe regulation of INOS and COX2 by 15dPGJ(2), is
believed to involve PPAR gamma. Mutations of Le@y&nd Glu(471) to alanine in helix 12 of the
ligand-binding domain of PPAR gamma resulted imaen with strong dominant-negative activity
(dnPPAR gamma). Transfecting dnPPAR gamma into Ro&lié¢ eliminated the ability of various CLA
isomers to regulate the iINOS reporter construdtemdogether, these results suggest that CLA hiis an
inflammatory properties that are mediated, at leapart, by the nuclear hormone receptor PPAR
gamma.
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Prolonged dietary treatment with conjugated linolec acid stimulates porcine muscle peroxisome
proliferator activated receptor gamma and glutaminefructose aminotransferase gene expression in
Vivo.

Meadus WJ, Maclnnis R, Dugan ME.

Meat Research Section, Agriculture and Agri-Foodddk, Lacombe Research Centre, 6000 C&E Trail,
Alberta, Canada T4L 1W1. meadusj@em.agr.ca

Peroxisome proliferator activated receptors (PPABgs)esent a family of DNA binding proteins thag ar
activated by a variety of dietary and endogenotig &cids. The PPAR proteins are expressed thraugho
the body and are the target of a variety of lipideeand insulin sensitizing drugs. Conjugated kol

acid (CLA) is a collective name for octadecadierami isomers with conjugated double bonds, which
can also act as ligands for some of the PPAR famidygain better understanding of the long-terre

of PPAR activation, CLA was fed at 11 g/kg of fded45 days to castrated male pigs (barrows). These
barrows had a significant repartitioning of suboetaus fat to lean tissue in the carcass: fat wiscesl

by 9 x 2% and lean muscle was increased by 3 xbfdntramuscular fat content was also increased by
14% (P<0 x 05). PPARgamma, glutamine-fructose atransferase (GFAT), adipocyte fatty acid
binding protein (AFABP), but not PPARalpha mRNAédévwere significantly increased (P<0 x 05) in
the CLA-fed pigs. The increased expression of PR#Rga and AFABP indicates that CLA induced the
development of preadipocytes from stromal-vasd#as) stem cells to promote intramuscular fat
content. The increase in the expression of GFAT iRidicates that the glucose supply of the muscle
cells had been increased with the CLA diet, pogsphring intramuscular fatty acid reserves.
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Trans-10,cis-12 conjugated linoleic acid reducesitlyceride content while differentially affecting
peroxisome proliferator activated receptor gammaZ2 ad aP2 expression in 3T3-L1 preadipocytes.

Evans M, Park Y, Pariza M, Curtis L, Kuebler B, Mixish M.
Graduate Program in Nutrition, University of Nofflarolina at Greensboro, 27402, USA.

A series of experiments was conducted using 3T®+ehdipocytes as the cell model to determine: (i)
whether the triglyceride (TG)-lowering effects ofrade mixture of conjugated linoleic acid (CLA)
isomers were due to a specific isomer of CLA amdtitming of treatment, (i) if CLA reduced TG conte

by inhibiting a key regulator of adipogenesis) (fiiCLA incorporated into either neutral lipid or
phospholipid cell fractions, and (iv) whether ttiteets of CLA treatment were reversible. Trans-I0,c

12 CLA reduced TG content, whereas the cis-9,tldnsomer increased TG content compared to vehicle



[bovine serum albumin (BSA)] controls. Treatmenthws0 microM trans-10,cis-12 CLA during the

entire 6 d of differentiation reduced TG contenatgreater extent than treatment during eithefitsie3

d or last 3 d of differentiation. Trans-10,cis-1R/ACtreatment of preadipocyte cultures for 48 h @aged
peroxisome proliferator activated receptor gamniR2ARgamma2) protein expression compared to
cultures treated with linoleic acid (LA) or the B&Antrols. CLA had no effect on adipose P2 (aP2), a
fatty acid-binding protein regulated by PPARgamnta@h the cis-9,trans-11 and the trans-10,cis-12
isomers of CLA were incorporated into neutral Ipathd phospholipids. However, cis-9,trans-11 CLA
levels were one- to twofold higher than trans-012 CLA levels. Moreover, trans-10,cis-12 CLA
treatment reduced cis-11 18:1 concentrations ih betitral lipids and phospholipids while increasing
cis-9 18:1 and 18:2 concentrations. Palmitoleid ét6:1) levels were also lower in the neutraldipi
fraction of cultures treated with trans-10,cis-12ACSupplementing trans-10,cis-12 CLA-treated

cultures (50 microM) with increasing levels of L&sulted in a dose-dependent increase in TG content
compared to cultures treated with 50 microM CLAN@oLA supplementation also prevented some of the
morphological changes associated with trans-1Q2i€LA treatment as seen with scanning electron
microscopy. Treatment with 50 microM trans-10,c2s€lLA for 6 d decreased PPARgammaz levels, and
supplementation of CLA-treated cultures with LAneased PPARgammaz levels compared with cultures
treated with CLA alone. Taken together, these hatizate that in cultures of 3T3-L1 preadipocyt@s:
trans-10,cis-12 CLA is the TG-lowering isomer of Aland its effects are dependent on dose, durafion
treatment, and the amount of LA in the culture¥ti@ns-10,cis-12 CLA treatment alters the
monounsaturated fatty acid profile of neutral- @hdspholipids of the cultures; and (iii) althougiuie

(2-d) trans-10,cis-12 CLA treatment increased PPakRpaz2 protein levels, chronic (6-d) treatment
decreased PPARgammaz levels.
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Isomer-specific antidiabetic properties of conjugagd linoleic acid. Improved glucose tolerance,
skeletal muscle insulin action, and UCP-2 gene exgssion.

Ryder JW, Portocarrero CP, Song XM, Cui L, Yu Mn@matsiaris T, Galuska D, Bauman DE, Barbano
DM, Charron MJ, Zierath JR, Houseknecht KL.

Department of Clinical Physiology, Karolinska Inste, Stockholm, Sweden.

Conjugated linoleic acid (CLA) isomers have a nunddebeneficial health effects, as shown in
biomedical studies with animal models. Previouslg,reported that a mixture of CLA isomers improved
glucose tolerance in ZDF rats and activated peooxésproliferator-activated receptor (PPAR)-gamma
response elements in vitro. Here, our aim wasuoi@te the effect(s) of specific CLA isomers on
whole-body glucose tolerance, insulin action inlested muscle, and expression of genes important in



glucose and lipid metabolism. ZDF rats were felegita control diet (CON), one of two CLA
supplemented diets (1.5% CLA) containing differisgforms of CLA (47% c9,t11; 47.9% c10,t12,
50:50; or 91% ¢9,t11, c9,t11 isomers), or were-feadrCON diet to match the intake of 50:50. ThebB0:
diet reduced adiposity and improved glucose tolsrarompared with all other ZDF treatments. Insulin-
stimulated glucose transport and glycogen synthasety in skeletal muscle were improved with 80:5
compared with all other treatments. Neither phosglyinositol 3-kinase activity nor Akt activity in
muscle was affected by treatment. Uncoupling pnakein muscle and adipose tissue was upregulated by
€9,t11 and 50:50 compared with ZDF controls. PPARwna mRNA was downregulated in liver of
€9,t11 and pair-fed ZDF rats. Thus, the improvadgse tolerance in 50:50 rats is attributablettteast

in part, improved insulin action in muscle, and Cé#ects cannot be explained simply by reduced food
intake.
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Activation of PPARgamma may mediate a portion of tle anticancer activity of conjugated linoleic
acid.

McCarty MF.

Pantox Laboratories, San Diego, California 92109AU

A number of human cancer cell lines express theFRRJadnma transcription factor, and agonists for
PPARgamma are reported to promote apoptosis ie tedklines and impede their clonal expansion both
in vitro and in vivo. Conjugated linoleic acid (Ch&an activate PPARgamma in rat adipocytes, pgssibl
explaining CLA's antidiabetic effects in Zuckenyatats. It is thus reasonable to suspect thatrtopoof
CLA's broad spectrum anticarcinogenic activity sdiated by PPARgamma activation in susceptible
tumors.
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CLA and PPARgamma activation.



Moya-Camarena SY, Belury MA.
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Conjugated linoleic acid is a potent naturally occtring ligand and activator of PPARalpha.
Moya-Camarena SY, Vanden Heuvel JP, Blanchard $&shitzer LA, Belury MA.
Department of Foods and Nutrition, Purdue Univgraiest Lafayette, IN 47907, USA.

We have previously shown that a mixture of dietaogjugated derivatives of linoleic acid (conjugated
linoleic acid, CLA) induces peroxisome proliferatesponsive enzymes and modulates hepatic lipid
metabolism in vivo. The present studies demonsthateCLA is a high affinity ligand and activatdr o
peroxisome proliferator-activated receptor alplARalpha) and induces accumulation of PPAR-
responsive mRNASs in a rat hepatoma cell line. Usisgintillation proximity assay (SPA), CLA isomers
were shown to be ligands for human PPARalpha wiim& order of potency of
(9Z,11E)>(10E,122)>(9E,11E)> furan-CLA (IC(50) vakifrom 140 nm to 400 nm). Levels of acyl-CoA
oxidase (ACO), liver fatty acid-binding protein #ABP), and cytochrome P450IVA1 (CYP4A1) mRNA
were induced by CLA in FaO hepatoma cells. Evenghdinoleate and CLA were incorporated into
lipids of hepatoma cells to the same extent, liatddrad little or no effect on ACO, CYP4A1, or L-BR
MRNA. In agreement with its binding potency, (9&J)LLA was the most efficacious PPARalpha
activator in the mouse PPARalpha-GAL4(UAS)(5)-CAporter system. These data indicate that CLA is
a ligand and activator of PPARalpha and its effeatipid metabolism may be attributed to
transcriptional events associated with this nualeeeptor. Also, (9Z,11E)-CLA is one of the mosidav
fatty acids yet described as a PPARalpha ligand.
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Anticancer effects of wogonin in both estrogen regdor-positive and -negative human breast cancer
cell lines in vitro and in nude mice xenografts.

Chung H, Jung YM, Shin DH, Lee JY, Oh MY, Kim Hang KS, Jeon SJ, Son KH, Kong G.
Department of Pathology, College of Medicine, Haryy&niversity, Seoul, Republic of Korea.
ESSENCE OF ARTICLE

“As wogonin was effective both in vitro and in vivaur novel findings open the possibility of wogoni
as an effective therapeutic and/or chemopreveafjent against both ER-positive and -negative breast
cancers, particularly against the more aggressideharmonal therapy-resistant ER-negative typgs. (c
2007 Wiley-Liss, Inc.”

ARTICLE

Wogonin is a plant monoflavonoid which has beermrigl to inhibit cell growth and/or induce apopsosi
in various tumors. Herein, we investigated theitrovand in vivo anticancer effects and associated
mechanisms of wogonin in human breast cancer. &ffdavogonin were examined in estrogen receptor
(ER)-positive and -negative human breast cancés itetulture for proliferation, cell cycle progeisn,

and apoptosis. The in vivo effect of oral wogoniasvexamined on tumor xenograft growth in athymic
nude mice. The molecular changes associated wathithogical effects of wogonin were analyzed by
immunoblotting. Cell growth was attenuated by waggb0-200 microM), independently of its ER
status, in a time- and concentration-dependent eramypoptosis was enhanced and accompanied by
upregulation of PARP and Caspase 3 cleavages dasvyatoapoptotic Bax protein. Akt activity was
suppressed and reduced phosphorylation of itsrsiest GSK-3beta and p27, was observed. Suppression
of Cyclin D1 expression suggested the downreguiaifdhe Akt-mediated canonical Wnt signaling
pathway. ER expression was downregulated in ERtipesiells, while c-ErbB2 expression and its
activity were suppressed in ER-negative SK-BR-8c#&/ogonin feeding to mice showed inhibition of
tumor growth of T47D and MDA-MB-231 xenografts by to 88% without any toxicity after 4 weeks of
treatment. As wogonin was effective both in vitrmlan vivo, our novel findings open the possibility
wogonin as an effective therapeutic and/or chemative agent against both ER-positive and -negativ
breast cancers, particularly against the more agigre and hormonal therapy-resistant ER-negative
types. (c) 2007 Wiley-Liss, Inc.
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Wogonin preferentially kills malignant lymphocytasd suppresses T-cell tumor growth by inducing
PLC 1- and Ca2+-dependent apoptosis

Sven Baumannl, Stefanie C. Fasl, Marco Giaisilf¢&oyg W. Mullerl, Anette Merlingl, Karsten
Gllowl, Lutz Edler2, Peter H. Krammerl, and Minleberl

1 Tumorimmunology Program (D030) and 2 Bio-statsstinit (C060), German Cancer Research Center,
Heidelberg, Germany

ESSENCE OF ARTICLE

“In this study, we show that Wogonin, derived frtme traditional Chinese medicine Huang-Qin
(Scutellaria baicalensis Georgi), induces apopiosmsalignant T cells in vitro and suppresses ghoaft
human T-cell leukemia xenografts in vivo. ImportgntWogonin shows almost no toxicity on T
lymphocytes from healthy donors........ Taken togetbar,data show a therapeutic potential of Wogonin
for the treatment of hematologic malignancies. *

ARTICLE

Herbs have successfully been used in tradition&ié€3le medicine for centuries. However, their cueati
mechanisms remain largely unknown. In this study stvow that Wogonin, derived from the traditional
Chinese medicine Huang-Qin (Scutellaria baicale@sisrgi), induces apoptosis in malignant T cells in
vitro and suppresses growth of human T-cell leukexanografts in vivo. Importantly, Wogonin shows
almost no toxicity on T lymphocytes from healthyndes. Wogonin induces prolonged activation of PLC
1 via H202 signaling in malignant T cells, whicldis to sustained elevation of cytosolic Ca2+ in
malignant but not normal T cells. Subsequentlya2+overload leads to disruption of the mitochoaldri
membrane. The selective effect of Wogonin is duestdifferential regulation of the redox status of
malignant versus normal T cells. In addition, wewhhat the L-type voltage-dependent Ca2+ channels
are involved in the intracellular Ca2+ mobilizationT cells. Furthermore, we show that malignant T
cells possess elevated amounts of voltage-depefident channels compared with normal T cells, which
further enhance the cytotoxicity of Wogonin for igabhnt T cells. Taken together, our data show a
therapeutic potential of Wogonin for the treatmefiihematologic malignancies.

http://www.fasebj.org/cgi/content/full/17/13/1943
Published as doi: 10.1096/fj.03-0057fje.

(The FASEB Journal. 2003;17:1943-1944.)
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Flavonoid wogonin from medicinal herb is neuroprotetive by inhibiting inflammatory activation of
microglial
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ESSENCE OF ARTICLE

“Wogonin (5,7-dihydroxy-8-methoxyflavone) is avitanoid derived from the root of Scutellaria
baicalensis Georgi, a medicinal plant traditionalbgd in Oriental medicine. Based on the known anti
inflammatory activity of wogonin in macrophages anider cell types in periphery, we tested our
hypothesis that wogonin may exert a similar arftammatory effect in brain microglia and may be
neuroprotective against brain injury where micraghediated inflammatory responses play an important
pathogenic role. “

ARTICLE
SPECIFIC AIMS

Wogonin (5,7-dihydroxy-8-methoxyflavone) is a flamad derived from the root of Scutellaria
baicalensis Georgi, a medicinal plant traditionalbgd in Oriental medicine. Based on the known anti
inflammatory activity of wogonin in macrophages anider cell types in periphery, we tested our
hypothesis that wogonin may exert a similar arftammatory effect in brain microglia and may be
neuroprotective against brain injury where micragtiediated inflammatory responses play an important
pathogenic role.

PRINCIPAL FINDINGS
1. Flavonoid wogonin inhibited inflammatory actiwat of cultured brain microglia

Pretreatment of BV-2 mouse microglia cells or majary microglia cultures with wogonin (1-50 pM)
diminished lipopolysaccharide (LPS) -induced TNH-=-113, and nitric oxide (NO) production in a dose-
dependent manner (Fig. 1 ). Wogonin inhibition.BS-induced NO production was accompanied by
suppression of inducible NO synthase (iNOS) inductind NF- B activation in BV-2 microglia.

Figure 1. Wogonin inhibited inflammatory actiwat of cultured microglia. A) BV-2 cells were
treated for 24 h with LPS (100 ng/mL) in the preseaf NMMA (0.5 mM) or wogonin (1, 5, 25, 50
KM), then NO production was assessed by GriessioeablMMA (NOS inhibitor) was used for
comparison. NO production by LPS alone was se0@%d Results are mean + SE of 4 independent
experiments. Asterisks indicate significant diffezes from treatment with LPS alone (P<0.05). BR@)
primary microglia cultures (B) or BV-2 cells (C) weetreated for 72 (B) or 24 h (C) with LPS (100
ng/mL) in the absence or presence of wogonin (50, iMn production of NO or cytokines was



evaluated by Griess reaction or specific ELISA.I€efere pretreated with wogonin for 1 h before LPS
stimulation. Asterisks indicate significant diffaces (P<0.05).

2. Wogonin protected PC12 cells against microgyabtoxicity

Coculture of microglia and neurons was used torgete whether wogonin inhibition of inflammatory
activation of microglia could confer neuroproteati®ogonin inhibition of microglial activation led
the reduction in microglial cytotoxicity toward adtured PC12 cells, indicating a neuroprotective ro
for wogonin in vitro. Wogonin, however, did notluénce NO donor-induced PC12 cell death.

3. Wogonin was protective against experimentalnbirgury in vivo

Wogonin (0.5-10 mg/kg) conferred neuroprotectioaiasf experimental brain injury by inhibiting
inflammatory activation of microglia in vivo. Inansient global ischemia (by 4-vessel occlusion),
wogonin attenuated ischemic death of hippocampalams and reduced induction of inflammatory
mediators such as iINOS and TNF- in hippocampusydfim was also neuroprotective against kainate
(30 mg/kg) -induced excitotoxic brain injury (F@.). Neuroprotection was accompanied by inhibitén
microglial activation as determined by microgligesiic isolectin B4 histochemistry.

Figure 2. Neuroprotection by wogonin againshks-induced excitotoxic brain injury.
Compared to extensive hippocampal cell death byiradtration of kainate (B, E), pretreatment of
wogonin (10 mg/kg) prior to kainate injection (Q,dforded neuroprotection by attenuating hippocaimp
cell death both in CA1 and CA3. Neuronal loss andge is not visible in saline-administered control
animals (A, D). Panels D, E, and F (x200) are Cédians of panels A, B, and C (x40) as indicated by
arrowheads, respectively. Photomicrographs areseptative results of Cresyl violet staining perfed
2 days after kainate injection.

CONCLUSIONS AND SIGNIFICANCE

In this work, we found that wogonin is a potent re@uotector from natural source. Wogonin inhibited
inflammatory activation of cultured brain microgiiavitro and provided neuroprotection in
microglia/PC12 coculture by mitigating microgliadinced PC12 cell death. The neuroprotective effiect o
wogonin was further demonstrated in vivo using axperimental brain injury models; transient global
ischemia by 4-vessel occlusion and excitotoxicrinjoy systemic kainate injection. In both animal
models, wogonin conferred neuroprotection by ating the death of hippocampal neurons and the
neuroprotective effect was associated with inlabitf the inflammatory activation of microglia. Teak
together, our results indicate that wogonin ex¢staeuroprotective effect by inhibiting microglial
activation, which is a critical component of patboig inflammatory responses in neurodegenerative
diseases. The current study emphasizes the imgertdrmedicinal herbs and their constituents as an
invaluable source for the development of novel oprotective drugs.

In neurodegenerative diseases, a pathogenic reieaaintrolled microglial activation is widely acteg.
In search of neuroprotective agents, it is timetws on killer cells (microglia) instead of killeglls
(neurons); eliminating or at least suppressingkithicroglial activation will provide a better clwanfor
neuroprotection compared with just salvaging dyiegrons. Now, our current work identified a potent



neuroprotector from natural source that inhibitskhler cell activity. Our work will certainly irtiyate
further investigations in the related areas, whvdhultimately lead to the successful development
novel neuroprotective drugs based on wogonin cgratbnstituents of the medicinal herb Scutellaria
baicalensis.

Figure 3. Microglia as a target of wogonin agtiBesting microglia (ramified type) can be
activated by inflammatory stimuli such as LPS afd-l. Activated microglia (amoeboid type) produce a
variety of inflammatory mediators, including nitegide, TNF- , and IL-13, which cause neuronalrynju
(thereby resulting in neurodegeneration). Flavoraidonin may be neuroprotective by inhibiting the
inflammatory activation of microglia.

FOOTNOTES

1 To read the full text of this article, go to httwww.fasebj.org/cgi/doi/10.1096/fj.03-0057fje;ido
10.1096/f].03-0057fje
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A TRAIL to Chinese herbal medicine

Peter T. Daniel

HUMBOLDT UNIVERSITY

With apoptosis-targeting therapies coming of alge report by Li-Weber and colleagues provides a&hov
molecular rationale for the evaluation of substarderived from traditional medicinal herbs in
combination with biologicals to achieve a bettesp@nse in anticancer therapy.

ESSENCE OF ARTICLE

“Here, the anti-inflammatory flavonoid wogonin isrdonstrated to overcome a central, NF- B—mediated
resistance mechanism in TRAIL (TNF-related apoptosilucing ligand)—induced apoptosis. Wogonin,
derived from the traditional Chinese herbal medidituang-Qin (Baikal skullcap, Scutellaria
baicalensis), strongly synergizes with TRAIL- or FNinduced apoptosis. This is achieved by shifting
the cellular redox equilibrium to a more reducetestWogonin thereby attenuates NF- B activity and
interferes with antiapoptotic stress responsesftitiaiv death receptor ligation. Notably, wogonased
nonmalignant cells, indicating promising perspeagifor a clinical setting”

ARTICLE

Here, the anti-inflammatory flavonoid wogonin isytenstrated to overcome a central, NF- B—-mediated
resistance mechanism in TRAIL (TNF-related apoptosilucing ligand)—induced apoptosis. Wogonin,
derived from the traditional Chinese herbal medidituang-Qin (Baikal skullcap, Scutellaria
baicalensis), strongly synergizes with TRAIL- or FNinduced apoptosis. This is achieved by shifting
the cellular redox equilibrium to a more reducetdestWogonin thereby attenuates NF- B activity and
interferes with antiapoptotic stress responsesftilaiv death receptor ligation. Notably, wogonased
nonmalignant cells, indicating promising perspeagifor a clinical setting. This has important
implications, as clinical trials targeting receptéor the death ligand TRAIL (Apo-2L) have been



initiated. Whereas the natural ligand TRAIL (AMGA95tself has only recently entered phase 1 trials,
clinical development of agonistic TRAIL-mimickingngbodies is more advanced. Mapatumumab (HGS-
ETR1) is an agonistic antibody against the TRAItegtor | (death receptor 4, DR4). Phase 2 clinical
trials of mapatumumab (HGS-ETR1) as monotherapy li@en completed in patients with non-Hodgkin
lymphoma, advanced colorectal cancer, and non—smiallung cancer, and a randomized phase 2 study
of HGS-ETRL1 in combination with bortezomib in mplé myeloma is under way. Antibodies targeting
TRAIL receptor Il (DR5), HGS-ETR2, and HGS-TR2J ar@hase 1. Results from these studies confirm
a low toxicity profile but indicate at the same éithat monotherapy targeting TRAIL receptors hdg on
limited efficacy. This was expected, given the higte of TRAIL-resistant tumor cell lines. Nevetss,

a far better, synergistic tumor cell killing candzhieved by combinations of TRAIL or the agonistic
anti-DR4 and -DR5 antibodies with conventional cbenr radiotherapy or some of the novel, targeted
therapies including bortezomib.1-3

NF- B—driven, antiapoptotic signaling by death moes has only recently been recognized. Ligation o
death receptors by their natural ligands or agmrasitibodies triggers a death signal through fdroma

of a death-inducing signaling complex consistinghef receptor itself, the adaptor FADD bindingHe t
cytosolic death domain, and an inducer caspaspdsas8 and/or -10) that is recruited via the death
effector domain found in both FADD and the caspasparallel, recruitment of TRAF family proteins
via the adaptor TRADD promotes activation of the BFpathway that triggers survival signals by
inducing expression of antiapoptotic factors. WherBcl-2, Bcl-xL, and Bfl-1 interfere with the
intrinsic, mitochondrial apoptosis machinery, intlie of FLIP proteins blocks the extrinsic death
pathway through interference with caspase-8 bindimdyactivity. This allows cells with a dominant-NF
B signal to evade death receptor—triggered apapt8sich antiapoptotic signaling becomes even more
critical in cancer cells where cell death prograresoften disturbed.2,3 In fact, there is evidghet
many cancer cells even use antiapoptotic signélyndeath receptors to promote growth and
metastasis.4,5 Overcoming this survival strategyitmportant implications for the clinical use of AR
receptor—targeting drugs.
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Lab Tests Online [3], reports that high levels of plactin can be seen in PCOS.

We also found a 2007 article which aimed to iderttiie cause of hyperprolactinemia in polycysticrgva
syndrome (PCOS) and to compare prolactin (PRL)l$evetween PCOS women without
hyperprolactinemia and women with insulin resiseaand without PCOS [4]. This concluded:

“This result leads us to conclude that PCOS pttietth increased PRL levels must be investigated f
other causes of hyperprolactinemia, because hypagiinemia is not a clinical manifestation of PCOS
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Conclusion:

“ Insulin-lowering agents affected ovarian tissydrhibiting testosterone biosynthesis in vivo.’
ARTICLE

Background: Insulin-lowering agents are reportedgaseful in treating polycystic ovary syndrome
(PCOS) anovulation. It has been suggested that lmsalin levels secondarily affect ovarian tissue,
although the direct mechanism of action has nobgen verified. Here we investigated if these agent
directly affect the ovary. Methods: Thirty femaldsteér rats were studied. Six control rats werectgjed
subcutaneously with 0.2 ml sesame oil, while 24 vged as PCOS models were injected subcutaneously
with dehydroepiandrosterone (DHEA) and divided ifwor groups. Six rats were injected with only
DHEA, while the remaining 18 rats received metfarngioglitazone or troglitazone. The ovaries were
immunohistochemically stained with anti- testosterand anti-17 -HSD antibodies, and then evaluated
for morphological changes. Results: In the DHEA auistration group, the number of atretic follicles
significantly increased compared to that of contads. The insulin-lowering agents did not impraive
multicystic appearance. Serum testosterone coratemts significantly increased with DHEA
administration, but the increase was inhibited gl administration of insulin-lowering agents.
Testosterone deposits in ovarian tissue were atdaced by feeding rats insulin-lowering agents.
Conclusion: Insulin-lowering agents affected ovatissue by inhibiting testosterone biosynthesis in
Vivo.
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