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TABLE 15-5 Carbohydrates Found in Glycoproteins

Hexoses Mannose (Man), Galactose (Gal)

Acetyl N-Acetylglucosamine (GIcNAc),
hexosamines N-acetylgalactosamine (GalNAc)
Pentoses Arabinose (Ara), Xylose (Xyl)

Methyl pentose L-Fucose (Fuc, see Figure 15-15)

Sialic acids N-Acyl derivatives of neuraminic acid; the

predominant sialic acid is N-acetylneuraminic
acid (NeuAc, see Figure 15-15)




0ud 63y UL Yaaio SxinlS @ JolSS g widy 33 15U g LilSuwl gl 55l g opisd g G S5ag b amle A juy S-y¥
2e20 bl gusus yaaiiio yasiuis )81 jlaw ol 39 35S0 18 W35 g0 (si5le) Hunter gylaw adgl wlileo jI Guy wuwl
Szl gylaws a4yl 53 eoluSys plas

ok 9 Sigyglle ol (0 39599 Jl g duwl Saiinolygs il gl (L2l

wlalgw Giag)ais g wldlguw LIS (3 wlalgw gbleys g wldlgw gl (2

19 aulS it (I-cell disease) |-Jolw (gjlow 5o d5lauwd il plaS jiiw pdc-yH
Jsito (s 35913 (2 Jsﬂm oy (u 59'-'5‘-'5 (u‘ﬂl

Jolw ;s;‘e-.,.{l.,-.ule,osﬂs@ Ldsl:», ;SA‘Q.-:.’,‘!.U?,-‘Q Llgie @i Loil,M 9;'9;&;{&%}; o;.‘el),s 91§,d¢e»J:N e.-';gl,@J,..Le
R Solul pjgil WS (0 colis pgjoid SIS 0wy I 1y sassSaujas ol (iljaueanS Silo SO cud sy L34 |

Wiwo L-,I,ln.u lsl.mnggj.J JJJI.) on,ch |_, ngngl @bl dglw Ly oma_,lg Jlg,o L U.lglw wluSys Gjhujb 9 WinS i) aS L

l‘°|°919)=!-' » lbolS.-.-lSea.-.wusS.-.-lS o-\uSi.e:a-' xslbp.-.wl 3929 pic <u9l.-.’ 8o slboésa o2l 9929 wile (Logie eS| dslw
g0 widlw Jled g EsiT by ta5)ls 3929 150l g yod ey YU Lhid abuw 33 glabole L8 jobay @il ool -l
3 Boled . Dgduo A Jekw 0gpe @ LS )8 pgjgid 1eyd Sil glad Cusbio ygawiljgSS pac Jdoas Lol
< G‘JIJ lbp.:j.'vT t')-" uﬂ.ub sy Ay 0 ,_,'.i.w_\.)u dan @ g oD ts,l.lfc;m‘.l.: oLuubl lbp.aj.'\i 3l uf,j; Cuwd | - dglw GJ[M

09,5 (339381 53 d.la,o odgl 0S o) blS j{JY-P] ) ol Hhlaw 3510 3929 wlaws 09,5 Q9w
gyl g (3 (WS wango | Jolw (g)low .l (g9 b p.»yl i oLl ()l dSL8us (ol ol dautis (a5l ads Joshuwd

sl 044l vus line (Hurler) Yo (g5low 33 sl auliie uilSwl

Sl jgiSey jl Lo SaolaS -y

USogluel (o odenl (2 oS (o Sy (call
CH,OH CH,0H CH,OH CH,OH
0 o 0 0 (l)
o
~0 OH o_ K. OH ° OoH o OH ~ o |

OH OH OH OH o
Cellulose: glucose polymer linked B1—4
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Chitin: N-acetylglucosamine polymer linked f1—4
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Pectin: galacturonic acid polymer linked a1—4, partially methylated; Inulin: fructose polymer linked p2—1

some galactose and/or arabinose branches
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FIGURE 11.16 N-linked oligosaccharides. A pentasaccharide core (shaded gray) is common
to all N-linked oligosaccharides and serves as the foundation for a wide variety of N-linked
oligosaccharides, two.of which are illug~ated:.(4) high-mannose_type.;.(B) complex_ type.
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Night blindness with or without keratomalacia, and dermatitis with rashes suggest vitamin A deficiency.
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Dermatitis= inflammation of the skin Rash= raised spot
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Vitamin B deficiency, or beriberi, occurs in three ways that generally overlap to some extent in any given patient. Neuromuscular

signs and symptoms alone are known as “dry beriberi” but in association with edema are known as “wet beriberi.” Heart failure,
generally high-output failure, accounts for so-called cardiac beriberi.
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Scurvy, or vitamin C deficiency, results in the altered formation of connective tissues, such as collagen, osteoid, dentin, and
intercellular cement substance.
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Vitamin K deficiency may manifest itself as a bleeding diathesis due to the role of vitamin K in the formation of prothrombin and

clotting factors VI, IX, and X.
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Niacin deficiency, also known as pellagra, is associated with dermatitis, diarrhea, and dementia.
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In the United States, the number of overweight children and adolescents has doubled in the last two to three decades, and similar

doubling rates are being observed worldwide, including in developing countries and regions where an increase in westernization of
behavioral and dietary lifestyles is evident.
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In the United States, the number of overweight children and adolescents has doubled in the last two to three decades, and similar

doubling rates are being observed worldwide, including in developing countries and regions where an increase in westernization of
behavioral and dietary lifestyles is evident.
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Disturbingly, obesity in childhood, particularly in adolescence, is a key predictor for obesity in adulthood.
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Although the cause of obesity in children is similar to that of adults (i.e., more energy intake vs. energy utilized), emerging data

suggest associations between the influence of maternal and fetal factors, during intrauterine growth and growth during the first
year of life, on risk of later development of adult obesity and its complications.
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Although the cause of obesity in children is similar to that of adults (i.e., more energy intake vs. energy utilized), emerging data
suggest associations between the influence of maternal and fetal factors, during intrauterine growth and growth during the first

year of life, on risk of later development of adult obesity and its complications.
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