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LR vl MICRONUTRIENTS COMMONLY AFFECTED
BY INFLAMMATORY BOWEL DISEASE

FREQUENCY OF DEFICIENCY
ADULT

MICRONUTRIENT PEDIATRIC cD UC
Water Soluble

iron 17% 39% 81%
Zinc No data 50% No data
Folate 0%-2% 67% 30%=- 40%
Vitamin By 0% 48% 5%
Fat Soluble

Vitamin A 14% 1% No data
Vitamin D 16%-35% 75% 35%
Vitamin E 6% No data No data
Vitamin K No data No data No data

CD, Crohn disease; UC, ulcerative colitis.
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TABLE 954

VPeo 9385 (6550 (9051 — 438 (w0 anbiswly

INBORN ERRORS OF METABOLISM WITH NEUROLOGIC MANIFESTATIONS THAT RESPOND TO
NUTRITIONAL TREATMENT

CONDITION MAIN CLINICAL FEATURES TREATMENT
Neuropathies
Abetalipoproteinemia Diarrhea, steatorrhea, ataxia, retinitis Vitamins A, E, K
pigmentosa
Refsum disease Cerebellar ataxia, retinitis pigmentosa, Phytanic acid, dietary restriction

Mitochondrial diseases

Myopathies
McArdle disease (GSD V)

CSF protein, peroxisomal disorder
MELAS, MERFF, Leigh, NARP, sensory
ataxia

Myophosphorylase deficiency, exercise
intolerance, myopathy, rhabdomyolysis

Coenzyme Q10, creatine, L-carnitine,
vitamins C, By, By, K

Branched-chain amino acids, high-protein
diet, vitamin Bg, carbohydrate load before
exercise

Cori-Forbes disease (GSD Ill) Debrancher enzyme deficiency, Normoglycemia
hypoglycemia
Pompe disease (GSD lla) Acid maltase deficiency, myopathy, High-protein diet
cardiomyopathy
Tarui disease (GSD VII) Muscle phosphofructokinase deficiency, Carbohydrate load before exercise
exercise intolerance, myopathy,
rhabdomyolysis, hemolysis
Glucose transporter defect Hypoglycemia, low CSF glucose, neonatal Carbohydrate loading, thioctic acid
seizures, ataxia, microcephaly, retardation
Camitine disorders Myopathy, rhabdomyolysis, hypoglycemia  High-carbohydrate, low-fat diet, no fasting,
vitamins By, A E, K
Very-long-chain acyl-coenzyme Myopathy, rhabdomyolysis, hypoglycemia,  Medium-chain triglycerides®, vitamins A, E, K
A dehydrogenase deficiency cardiomegaly
Smith-Lemli-Opitz disease Elevated 7-dehydrocholesterol, High-cholesterol diet

Mitochondrial myopathies

microcephaly, retardation
Leigh-type pyruvate dehydrogenase
Benign pyruvate dehydrogenase complex

Ketogenic diet
Ketogenic diet, thiamin, lipoic acid,
coenzyme Q10, creatine, vitamins C, B, K

Inborn vitamin disorders
Pyridoxine (vitamin Bg) deficiency = Neonatal seizures Pyridoxine (vitamin Bg)
Biotin deficiency Biotin-dependent carboxylases, organic Biotin
aciduria, seizures, hypotonia, retardation,
skin rash alopecia
Biopterin deficiency Developmental delay, seizures, hypotonia Tetrahydrobiopterin, SOH-tryptophan, t-dopa
Cobalamin (vitamin B12) Methylmalonic acidemia, Cobalamin (vitamin By2)
deficiency homocysteinemia
Megaloblastic anemia, seizures, Protein restriction, carnitine, betaine
myelopathy, retardation
Aminoacidopathies
Hartnup disease Neutral amino aciduria, ataxia, behavioral  Tryptophan
changes
Maple syrup urine disease Branched-chain amino aciduria (leucine, Dietary restriction, vitamin B
isoleucine, valine), vomiting, spasticity
Phenylketonuria Phenylalanine, spasticity, retardation Dietary restriction
Homocystinuria Homocysteine, lens subluxation, stroke, Dietary restriction, pyridoxine (vitamin Bg),
seizures, retardation betaine
Propionic acidemia Hypotonia, seizures, acidosis Protein restriction, carnitine
Isovaleric acidemia Vomiting, ketosis, acidosis Protein restriction, glycine, carnitine
Glutaric acidemia type | Macrocephaly, spasticity, dystonia Tryptophan restriction, lysine restriction,

carnitine, vitamin B,

CSF, cerebrospinal fluid; GSD, glycogen storage disease; MELAS, mitochondrial encephalomyopathy lactic acidosis and strokelike episodes; MERFF,
myoclonus epilepsy with ragged red fibers; NARP, neuropathy, ataxia, and retinitis pigmentosa.

*Medium-chain triglyceride treatment is formally contraindicated in patients with medium-chain acyl-coenzyme A dehydrogenase deficiency.
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1R R E TOTAL DIETARY FIBER IN COMMON FOODS

FOOD QUANTITY FIBER (qg)
White bread 1 slice 0.6
Whole wheat bread 1 slice 1.9
Brown rice Y2 cup 17
White rice Y2 cup 0.3
Kellogg’s All Bran Original Y2 cup 8.8
Kellogg's Product 19 1 cup 1.0
Kellogg’s Raisin Bran 1 cup 7.3
Wheat Chex (General Mills) 1 cup 3.3
Rice Chex (General Mills) 1 cup 0.2
Oatmeal, cooked 1 cup 4.0
Apple, with skin 1 medium 3.3
Orange 1 medium 3.1
Prunes, dried 5 3.0
Raspberries Y2 cup 4.0
Broccoli, raw Y2 cup 1.1
Cauliflower, raw Y2 cup 1.2
Sweet corn Y2 cup 2.1
Iceberg lettuce, raw Y2 cup 0.35
Kidney beans Y2 cup 6.6
Peas Y2 cup 4.4
Pinto beans Y2 cup 7.7
Baked potato 1 small 23
Yellow squash, cooked Y2 cup 1.25

Data from US Department of Agriculture, Agricultural Research Service,
Nutrient Database for Standard Reference, Release 22. Washington, DC:
US Department of Agriculture, 2009. Available at: http://www.ars.usda
.gov/ba/bhnrc/ndl. Accessed August 1, 2010, with permission.

1350 00,10 0929 0190 ded o SV geul (uas dolae Ho-T)
09l BUN@ 0F Pls(e P (Al

O&Ss ) (g ae 093 VY (6 Ao (yin .z 4 S (Bl

Vépage 9 (65500 (i xdy 9 LS b 3l ;S S gy aslllne
fYITTRY TN VA L AYYYYYYYVe T [ www.nokhbegaan.com
nokhbegaan el 5kl / nokhbegaanp e s



VPeo 9385 (6550 (9051 — 438 (w0 anbiswly

/1 (mg/dl) o5l + YA/ (M@/d]) 55515 + ¥ x (MEQ/L) Lawdly aooms :lowidl ¥ gl alona 3g,
YIA

Sl o y9iin B pas gl a5 gladuly jl plas 04eS-YY
S 999y e embii( o S g8l ¢ L]
Sgpond B12(s Lo, B12(

Jols 1o He ol (s K VF Lad) 8ad  ac da adi (6], oljei Wgi 4 eie il o 100 L) ;0 SVad saaS
) uol? Jlﬁ,)b )| salazu! A(OJ,) 6.:‘{.'.” é)l‘o.:.u 4 JIS.:.;,‘J,”.-:‘ uSL_-l-a \5)[»...4) A & a&,&ﬁ-‘ Ls‘ oé’) &%‘

3 (i 3 Lmel) aisal al (5538 (a9 5 el i o VLM s gl sl 5 L itias sla )0

A e Sl oS G e g ol ol S8 ) G U a2 ) AL 2l

ot el AN HIV SO0 cleny wsda gl 86 6ly SUlB; 155 o5 004, WS die S| U L
waa 2y

sdigh Jeaia ol atigy (6 Al L ST L golyole au 3] Larlii b Sgad BI2 (il sla cssS] U ool

Sl o Ity o s e A

Sl b st s ke BI2 el wsiied bata gla gy o SILL a0 g S

35 (lianS g 3 Mhar & SopjpSil dol 150 slajp0 st a0

diea 2l et B2 590af b fonejadie ¢ et (6 205 a8 o glag s 3,0 g sl W

ol pmoling plaS ol B pae b 0guaS 4 Lo e IMerslund-Grasbeck g oYY
D aeling 0g0eS(o D el ol 5 8 pas(!

B12 jabyg oS s Bl2 lug ol Gras(e

O&SD Y 00 095> AT (6 aomas e 0 Qo odld ol SIS Lo 4 S (Rl

Al oo B12 paling 0gaeS a Mol ooisS anies sla, 4356 51 Grasback-Immerslund s e

Vepage 9 (65500 (i xdy 9 LS b 3l ;S S gy aslllne
fYITTRY TN VA L AYYYYYYYVe T [ www.nokhbegaan.com
nokhbegaan el 5kl / nokhbegaanp e s



oo ddd (6,558 (h30)] - 4085 ()0 aolisuwly

Cail oo i s Lhomiw &S sl Ced op i Jglae 5 Salas-YF
Acid Steatocrit( Fecal Fat(.!
Serum Caroten(s Stool Sudan Il Staining(z
Oyde QLS Ve 0 (g ambo ez 4 (Gl

g wiile ayz 55 Joloee oS G 5l oslaa] Jolis 9,505 oo 51,5 ooliiul 3 50 Ygone 45 S 3 ,Su5,
4 el ot Sl dunl b boglsee ggdie ar anid] CgSwg See wudll (55, (Sudan H1HIHI

0 (0 oy PN p e aS oy sl JodS o) 2 Sl e

Jole o b as sl (TPN) sl 00g,1,8 adss Ll sl U U Lo T SUR LR IR PORP DRSS YA

7 A5 gl ng.; o)‘b}‘ )Lg 93 LS‘ e JS‘..\} QLo)o u.,)l.cT
09> 3letsl Coxds(l Lowodl ol (cal!
Loy glo ooy 2SI el s 5SSz

(V o Lo 0g32) (50 4335 0932 0% 5 OA (5 amio Jouxr il a5 (&uly

Solgiin Olxda
Bua 099 #adsla 90 JAS sl peite
Hoin s, &3
azis | Y-1 ailjg, o gl ooy 2
£in axia T 08 ol g
Y azae | ¥ pro B majeie g Jdme piedieiis el L pollS
wiaf ¥ <ils, P S
Vipage 9,515 (5550 uixdy 9 LS gt 4 Sl ;50 (s wlgyer asllae b

YITTAY TN TTY YA ATYYYYYYeT [ www.nokhbegaan.com
nokhbegaan ol ,ste.l/ nokhbegaanp el 5L



VFor ayids (6 555 (yg03] — 4 (050 doliusly

e e e Sty 5

T aZia T sl atie atie T qu.® o Slac gla ,.,.._;.J-'

as i S gilas (aslfigan

Suia Suin o =

al saly plii oF jelailan Al sals ploi aF jelailas WBC _ulas
il ailis; el Cpasy

alys, lis, Al 2

i, ailys, Lea

alja, ailyg, 1&0

fadl oo Sdglio SYMNS 5 Salas luliss (ol »» Beutlelag KL & cos-Y7
SCRSH SR S5l 05 Jed(!

eSSV 045l IS OISz

Oyt GLS AF e (g aman (e .0 4 S (Bl

ol (25955 sl BeUtler cuw jols iolesT ooliiuwl 0,90 (6,50b,¢ o9, o055 @,

5 B 42 b 00 sl 5en 5 oVl 2ohol o 4 58T 89005 I (B g o s VY

fal aelol sl yleyo
e YL Y(o ass Y U Y(z ole O U F(o aan O L F(L
(Ul sl F o lels 0932) B0 adai 093> V5o (6 ambo yin o aiyS (Gl

pie Gy 5 5 oxdm grerds Slisa st ¥ ogas 6 ja8 Joulf adgs ¥l Sl ool o8 s Yo 6 Ve iy, b
shans 2olidh) sanensleSa, il ams e Sl Ge, 0 2 ws 2 S eV Ce i L ualSges Cale e O
2% St Sl (Sae fal 0aaS 4 Ve S Ll iopd e sdalie ol pgm ) s G, TLEY (b (Ul e 8 e o8
H o = Sl al o5 wales 2l @ £a,5 2z s, 0 50 Hmsliaes dlas iy B1F 5o; 1 S Gl
Sop b Salas 08 e s ol w133 dazma glo p Bl dalol obe P-F Do 4 il ualSsen o mlan POl

G (5575 oA b 5 e JoSin plSin

e ews(z (o asl(all
VVpage Wl (5,58 iyl 9 LS gud 4 3L, (s Wigie adllhe b

YITTAY TN TTY YA ATYYYYYYeT [ www.nokhbegaan.com
nokhbegaan ol ,ste.l/ nokhbegaanp el 5L



VFoo i (6550 (yoo)l — AdRy (wyo doliewly

oKws YW Juad ;0 FODMAP ob; polie gl slalie Jgom 51 Jlgws opl 0 a5 (Rub

2 el )0 9)lge don C ol 695 85 ogas ,o-YA

s9b g0 232 jb SVCTL by Jloo iS55 Jg y0 C Gasls st

29y o0 Yo C by s9udS 80 ESRDngiless jo(o

DSl (o by Lesdly C Omeling clale alel @5 dbo lylewm Jo(z

&5 )yl 5 S psSislanal il 555 50 0,5 (koo #2051 aS (28U 38 Clgdalin g lade By ()65 ya(o
9 oo

OB ) (yyae 093 YIY g YV (6 axbo yie o a5 (Gl

e oo pl SVCT2 4 SVCTL wow 4 analy C by sl o> b 5l Jd Jlas!
L SVCT2 e Juln) JGl Juls S5 5 500 1,5 45 S w3y, ,o SLC23A1 L, SVCT1
oo 4 dily o Jol 0l 90 50 .ol 0ol 20595 EEL (o ;0 (655 085S Oy00 4 SLC23A2

i sod JESH ) ol SCa )5l 9,008 (69 5 0992 (555 9

C omsbiag 53y 00 005 koo Voo 51 5VL lajen b0 (65l slan s Ao 4 Do la 50
5 ool b 5dbs BB Ll 4y € paliyg Sy 098 o (oIS 5 5 oling o e

S gn 038 Cewd 5l Job o

o ol o 5 0)lge den-¥ -

ol om Gl 508 (slo JpelS 5 Y8 lale B2 el g 05eaS jo(il
el HOLO-TCH @90 4 Lewodl aVUgS 5l ooy Yo=Y 5l S (o
D9 e xmb e AU SUPPression isle;l B12 palng 0geaS (7

VApage Wl (5,590 (wixd) g SIS e 4l K0 e Wlgze anlllas b
YITTAY TN TTY YA ATYYYYYYeT [ www.nokhbegaan.com
nokhbegaan ol ,ste.l/ nokhbegaanp el 5L



VFoo i (6550 (yoo)l — AdRy (wyo doliewly

ok alpl ) Y5 908 15 ke zoha Ygano S o My (3508 (ua¥lgS 3908 45 e
b oo Gl DY gran 155 Jute oldl pls &y alisgy 0l o S Gy &5 (g shailen (Y8
G 1y 09> o8 sladsbe Y8 ol Y8 5,000 18 Jite s sl 6 IS oSl
N5 5l dns oS amo_ e LalS (gl AL paeilSe b 1, Laadly cyeo¥lsS o Y gh 39eaS amS o

L wilg oo Lol 0 8 o Liie Ul (slo Joboo 51 ccpa¥hoS 4y o T (pe¥UsS™ a5 HOlO- TC I
Yool ieS g oo ails p b Joko Jawgi ey a4 HOIO- TC I aSil Juds 4 il 55 555 Liie
Jo TC | alivsg LT ole .ol HOIO- TC 1 o alasd jo 30 Ll (pusVboS 5l o0 ¥

Ao cod plodl |y Jelo cllils yy  colais| & jgo 4y a5 Wigd o

Jeoonl clalé g 098 oo b e AU SUPPression yisle;l B12 o slug 0geaS 1o (pion
il o B12 by adis consg b bLs ) s (Lewdl 45) 1,0l Ssglls

2 el Sy 5 8 )lge den-T)

39k (s b Wl (e Walie 15 39790 il

Sl (o0 (lsS (8 mlie S g E e oS0

il by ) g e WSl pad el ) Grie 108 mlia(z
ol Sglite SaS 1l g Gladl e 53 (eS (o s Cemj(0

O8Ss V yyde 093> VY (6 aman ez anS (Rl

a allis; 5k 5l aes VY Loyl Galo g0 056 o 9wl oS 5l 8 mle K> 5 fe 059
4 xlgsos as ) asb sty gl o< mlo mlgsso Lgcal,,f 0l Gidee @,,1_&; b allb oo dsS
LS Ll L Lol (098 oolawl o sl 09,5 oausS laal laie @ Wilgs o (Jg 098 bawd .S

il o opdsS 5 e (5o e (ol puiS Aty aiile olad i

Dgliie Vg8 g jole jod o Wlghoo GsS (pm s Sy alioe eS8 e jole b
Cudloyy olblyi Gy JLll ladshu &5 adibico Jodo cnl 4 jole 5ed s 09 (8 il

Vipage Wl (5,590 (wixd) g SIS e 4l K0 e Wlgze anlllas b
YITTAY TN TTY YA ATYYYYYYeT [ www.nokhbegaan.com
nokhbegaan ol ,ste.l/ nokhbegaanp el 5L



oo ddd (6,558 (h30)] - 4085 ()0 aolisuwly

N el Joibl fasland collsd 55l 51 GdsS 998s Fiwsm 5 Slo 1) jole (455 51 odsS 55 ete
39 yole s a\ﬂ OdeS sgizme .l (pdsS g 0l g e g ol S PEMT) 3 il )3 e
chale 5 ole il oS bawslawd b o malS leoly 5l e 5e, Yo U g aib co YU o200, slacl
Alg oo GalsS hoslans 13 glo JoSe g albie (213 (pdoS 8l s S0 o Lawdl (pdgS
A gnlidl ole 5l o 1) deS boslaws cdale g 5k oyudsS

ﬁ gCA...u‘ T (ZIHC)G” J,a..c Q)yo )o o)|9.o m—\‘\‘

el G b 65 9 o e 40 (UL) Jesws Jol 0 5us 18 (4!

RUIUW) I SOU R B0, U= K PR WG

RGIWWE IR KON B SR SR RDA Oz

el S s g 55 Ulemgh S (U) Joos BB bl o 2STlas(o

Jad 4 azsi b ply (oo |) ome gl iz 50,0 SIS Ve g azmio Jar o 4 S (Bl

Sl 00l o)Ll 4l Jo Zaog 4y aS slo Ladid po S0 sl S 093 ;0 S sl lye0 yo adss

Ll LSS (80 7 9 510, 50 (69, 3L &S

LGIREE RECOMMENDED ZINC INTAKES (mg/d)?®

MALES FEMALES MALES FEMALES

AGE (y) RDA? RDA? UL UL

Infants 0-0.5 D D 4 4

0.5-1 3 3 5 5

Children or 1-3 3 3 7 7
adolescents

4-8 4 4 12 12

9-13 8 8 23 23

14-18 1 9 34 34

Adults 19-71 11 8 40 40

Pregnancy 19 — 11 = 40

Lactation 19 — 12 — 40
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* terbinafine (Lamisil) Drug may cause taste Avoid taking with acidic foods such
changes or loss, as applesauce or fruit-based
dyspepsia, abdominal foods. Limit alcohol and
pain, diarrhea, weight caffeine.

loss, and headaches.
May result in increased
adverse effects of
caffeine (headache,
agitation, insomnia,

diuresis).
Selected Antiviral Agents
« valganciclovir (Valcyte) Cytomegalovirus antiviral Must take with a high-fat meal to
agent. Suppresses maximize absorption.
bone marrow, renally
eliminated.
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Serum Proteins

Prothrombin time (PT) | Most blood coagulation factors are synthesized in the liver; vitamin K deficiency and decreased
synthesis of clotting factors increase prothrombin time and risk of bleeding

International A standardized way to report PT levels so that levels from different laboratories can be compared
Normalized Ratio
(INR)

Serum albumin Main export protein synthesized in the liver and most important factor in maintaining plasma

oncotic pressure; hypoalbuminemia can result from expanded plasma volume or reduced
synthesis as well as increased losses as occurs with protein-losing enteropathy, nephrotic
syndrome, burns, gastrointestinal bleeding, exfoliative dermatitis

Serum globulin Alpha, and alpha,-globulins are synthesized in the liver; levels increase with chronic liver disease;
limited diagnostic use in hepatobiliary disease, although the pattern may suggest underlying
cause of liver disease (e.g., elevated immunoglobulin [Ig]G suggests autoimmune hepatitis,
elevated IgM suggests primary biliary cirrhosis, elevated IgA suggests alcoholic liver disease)

Markers of Specific Liver Diseases

Serum ferritin Major iron storage protein; increased level sensitive indicator of genetic hemochromatosis
Ceruloplasmin Major copper-binding protein synthesized by liver; decreased in Wilson's disease
Alpha-fetoprotein Major circulating plasma protein; increased with hepatocellular carcinoma
Alpha,-antitrypsin Main function is to inhibit serum trypsin activity; decreased levels indicate alpha;-antitrypsin

deficiency, which can cause liver and lung damage
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