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Riboflavin — Vitamin B2

Vitamin B2, or riboflavin, is naturally present in
foods, added to foods, and available as a

supplement. Bacteria in the gut can produce small
amounts of riboflavin, but not enough to meet . /g
dietary needs. Riboflavin is a key component of O
coenzymes involved with the growth of cells,

o - ~OH

energy production, and the breakdown of fats,
steroids, and medications. [1] Most riboflavin is
WOH

used immediately and not stored in the body, so

excess amounts are excreted in the urine. [2] An

excess of dietary riboflavin, usually from OH

supplements, can cause urine to become bright

yellow.
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612 Chapter 37
37.1.1 Riboflavin Metabolism

Riboflavin needs to be present in the human typical diet, as animals, unlike
many plants, fungi and bacteria, are unable to synthesize this molecule. Dietary
intake of this vitamin includes free riboflavin and also its protein bound form,
as FAD and FMN in flavoproteins (Figure 37.1A). In the latter case, flavins
need to be first released from carrier proteins during digestion and then
hydrolysed to riboflavin by alkaline phosphatases and FMN/FAD pyropho-
sphatase in order to be absorbed at the small intestine.

Apart from dietary intake, riboflavin 1s also obtained from endogenous
synthesis by microflora in the large intestine and is subsequently absorbed.
Inside the cell, FMN is formed from vitamin B2 vig adenosine triphosphate
(ATP) phosphorylation and a flavokinase. FMN can be subsequently converted
to FAD through a FAD synthetase also in the presence of ATP (Figure 37.1B).
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Figure 37.1 Riboflavin metabolism and cellular processing pathways. (A) Riboflavin
and flavin intake is made vig the dict. cither in riboflavin-rich aliments or

flavoproteins.

In the latter. digestion in the stomach releases FAD and
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RN helps with weight loss due to its effects on fat
(adipose) tissue [1].

In rat cell cultures, stem bromelain administration inhibited the

formation {differentiation) of fat cells. It does this by increasing

genes (C/EBPa and PPARY) that are needed for fat cell formation [E].
Moreover, it blocked Akt/mTOR signaling (transmission) and increased
TNF-0 levels in mature fat cells.

This caused fat cells to self-destruct [R].

Additionally, TNF-a induces the breakdown of fats (lipolysis).

All of these factors combined together help prevent and address obesity [E].

How Bromelain Helps with Weight Loss by Increasing TNF-alpha source
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Inhibition of Adipogenesis and Induction of Apoptosis
and Lipolysis by Stem Bromelain in 3T3-L1 Adipocytes

Sandeep Dave, Naval Jit Kaur, Ravikanth Nanduri, H. Kitdorlang Dkhar, Ashwani Kumar, Pawan Gupta*

Institute of Microbial Technology (CSIR), Chandigarh, India

Abstract PLoS One, 2012;7(1):e30831

The phytotherapeutic protein stem bromelain (SBM) is used as an anti-obesity alternative medicine. We show at the cellular
level that SBM irreversibly inhibits 3T3-L1 adipocyte differentiation by reducing adipogenic gene expression and induces
apoptosis and lipolysis in mature adipocytes. At the molecular level, SBM suppressed adipogenesis by downregulating C/
EBPa and PPARy independent of C/EBP3 gene expression. Moreover, mRNA levels of adipocyte fatty acid-binding protein
(ap2), fatty acid synthase (FAS), lipoprotein lipase (LPL), CD36, and acetyl-CoA carboxylase (ACC) were also downregulated
by SBM. Additionally, SBM reduced adiponectin expression and secretion. SBM’s ability to repress PPARy expression seems
to stem from its ability to inhibit Akt and augment the TNFa pathway. The Akt-TSC2-mTORC1 pathway has recently been
described for PPARy expression in adipocytes. In our experiments, TNFo upregulation compromised cell viability of mature
adipocytes (via apoptosis) and induced lipolysis. Lipolytic response was evident by downregulation of anti-lipolytic genes
perilipin, phosphodiestersae-3B (PDE3B), and GTP binding protein Gyat,, as well as sustained expression of hormone sensitive
lipase (HSL). These data indicate that SBM, together with all-trans retinoic-acid (atRA), may be a potent modulator of obesity
by repressing the PPARy-requlated adipogenesis pathway at all stages and by augmenting TNFo-induced lipolysis and
apoptosis in mature adipocytes.
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Figure | shows that the consumption of a high-fat diet for 24 weeks led to an increase in
the bodyweight of mice in all groups. As the treatment began, we can see that the weight
of the mice in the untreated group continues to increase, while weight loss reduction was
noticed in both pineapple vinegar treatment groups. The posttreatment assays revealed
the significant (p < 0.05) reduction in the percentage of gonadal adipose tissue over the
bodyweight was recorded in the mice of high-concentration pineapple vinegar group as

compared to the untreated group (Table 2).
“ ”
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Bodyweight measurement (week O-week 33) of untreated (UT), 0.08 mL/kg BW pineapple
vinegar (PL), and | mL/kg BW pineapple vinegar (PH). The data presented are representative
of the average biological replicate of mice from the same treatment group.
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3) Bromelain Reduces Inflammation

Bromelain decreases the majority of pro-inflammatory mediators and is a powerful Anti-inflammatory agent [E].
Cyclooxygenase-2(COX-2)is a major contributor ro inflammation. It helps with the synthesis of Prostaglandin E2 (PGE-2),
which is a pro-inflammatory fat(lipid). PGE-2 also suppresses the immune system and promotes tumor progression [R].

Bromelain reduces COX-2 and PGE-2 levels in mouse and human cell cultures [R].

When inflammation causes the overproduction of proinflammatory cytokines, bromelain reduces IL- 17, [L-0 secretion.
For example, Bromelain reduces IFN-y and TNF-a production in inflammatory bowel disease (IBD) [R].

Bromelain also lowers the production of TCT-f, another major contributor of inflammation [R].

In mouse cell cultures, the proteases in bromelain inhibited ERK-2 transmission.
I ERLLTlildilblocks cytokine production and helps prevent inflammation/j48
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THE EFFECT OF LECITHIN ON INTESTINAL CHOLESTEROL
UPTAKE BY RAT INTESTINE IN VITRO

By ALFRED J. RAMPONE
From the Department of Physiology, University of Oregon
Medical School, Portland, Oregon 97201, U.S.A.

(Received 25 September 1972)

SUMMARY

1. Sacs 20 em long were obtained from the upper half of the small in-
testine of bile fistula rats (bile duct cannulated 48 hours previously). The
sacs were everted, filled with oxygenated phosphate buffer and incubated
1 hr at 37°€C.in 25 ml. of a buffered micellar solution of oleic acid (0-6 mm),
mono-olein (0-3 my), sodium taurocholate (4-8 mm) and 3H-labelled
cholesterol (0-15 my) plus glucose (28 mx).

2. After incubation the amount of [*H]cholesterol taken up by the
mucosal tissue was measured. It averaged 200 n-molefhr.g tissue wet wt.
+6 (s.2.).

3. Adding 3 ml. whole rate bile with other factors unchanged caused
cholesterol nntake to decrease by 50 9L in confirmation of previous studies.

ym rat liver tissue, and from egg

LY FUISEHIALRATO—LBBREDET T
- J. Phygiol. (1973), 229, pp. 505-514 sentration 0-13 mu) and a near

ration 0-80 my). 10 mg lecithin
_ ent to that obtained with 3 ml.
whole bile.

5. Lecithin is an active component of wholo bile causing reduced

. Thsnphl:oofohohuuolinmmooo!‘ledthin may
have been the result of expansion of the cholesterol-containing micelles
with consequent reduction in cholesterol permeability.
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Centella asiatica in cosmetology |

Whestawa Bylka, Pauling Inajdek-fwibed, Eliblets Studdifaka-Sroka, Malgorzata Broedifiska

Dreparimend of Phasmasognasy, Poman University of Medaal Schenes, Poland
Hieact Prol e Maliwska

BIVSAEDBRICERTEET

- Postep.Derm.Alergol 2013;XXX, 1:46-49

Abstract

A weld g in scientifics
siche, mudecassoside, xiy

aloids, Riseg

Centella asiatica (C. asiatical plays a key robe in tradithonal Ayurvedic medicine. b

€. asiatica’ s ancient reputation exrned its place in modern alternative medicine
a number of clinical studies Eb m '_
[N ] -

C, asiatica has many other practical uses because of its ability to |m|mwl'lcur|:|.| ~
icose and spider veins, Also | T ! e ingredie 1
P o T s e e o FYSIRHOTHLHRREELSHYFET
This research divided 20-30° 5 women who have more than 30% higher percent v - JOUI’na| Of the KO rean SOCiety Of Cosmet0|ogy 201 0, 1 6(1 ): pp1 69'1 75

Here we present that the groap reated with O asiatica extracts showed significan
compositions ard concentrations of triglycerizle in blood in comparison with the

The C. asiatica reatment has positive influence upon physical shmeming, body eic
These im d fig amanagement,
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