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R RNEEAR
Week Course Topics and Contents
% —if | %fiﬁﬁ NERFFRE
% =8 4 The cell: a microcosm of life

% =38 |The digestive system: mechanism for nourishing the body

1 Ca rbohydrates

us B3|
% % 38 |Fiber
% 75 |Lipids 1

% 38 |Lipids 2

% /\if Protein 1

% 78 #3 F & (Mid-term exam)

%+ 8 Protein 2
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iexercise and sport

Integration and regulation of metabolism and the impact of

% + =38 Body composition, energy expenditure and energy balance
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455 BEE 20%

% + =38 The water-soluble vitamins

% + w i# The fat-soluble vitamins

% -+ £ 38 Macrominerals

% + 75 # Microminerals
%++t# fBody fluid and electrolyte balance, ultratrace elements
%+ /\# # K% (Final exam)




it A 4% (1 #PPT)

Advanced
Nutrition
and Human
Metabolism

Jnk a-nn-mml,.r.m [Z8]

Sareen S. Gropper | Jack L. Smith

g oF @ & H AR it

o [l iR 12 5

Pocket Atlas of Nutrition

N/ srms i




P

>

@—41“&(»”’(7} wits o
>R T




Acetyl CoA

Acetyl CoA
CoA

Acetoacetyl CoA

Acetyl CoA
CoA
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Cholesterol
© Wadsworth, Cengage Learning
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Statin Bile acid resin Fibrate Nicotinic JE [ 5 AR WK
(HMGCRI) acid HHI7

dA Ry B ERERRRS S ATRedlWIT R M BERET HIHIEER

IEEIEE S AL - MIPHBERATIEER - & EVLDL LDLZ %5 HAOE (& B A

i) _EEREAT e Rl e SR EfLDL TR 14 [
LDLAZ 75 i
F£ |LDLC, TG ILDLC, 1TG ILDL-C, TG  |LDLC
fEF  1HDLC 17G THDL-C
ZE  Atorvastatin Cholestyramine Fenobirate Niacin Ezetimibe
g1/5)  Fluvastatin Colestipol Gemfibrozil el
Lovastatin Colesvelam Ezetimibe pomina [

Compuition:ach o et Vg Ezvmit

Pravastatin
Rosuvastatin
Simvastatin

[orli ot |2

neth Cholestyramine yme A (HMG-CoA) reductase inhibitor
M,  aflgfgge  al. Circulation. 2007;115:1948-1967.
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3-Hydroxy-3-methylglutaryl-CoA (HMG-CoA)
| Bile acid, cholesterol
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|| HMG-CoA reductase | @
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Mevalonate

2NADPH + 2H"
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(an amino acid) dioxygenase ) o
£ A
(requives iron) _ Kynurenine
/’ B MONCOXyq enas €.
V Heo NADP (requires
ribofiavin)
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2
Methionine
ATP Adenosyl
S=methyl
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= € A} Yolo
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Inthetase
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= 5 Methy| tvansferase homocysteine
1. Kynurenine monooxygenase Methylated acceptor methyltvans ferase %
N
; THE
(SAH) S-ade | homocysteine g
2. Cystathionine synthase gy PR 5 2 Meﬂ\jf-;ﬂgﬁhm-h
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. Dopamine monooxygenase = A HCOy
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WP \ase - Lbiotin
4. Methylmalonyl-CoA mutase serine g ————
BCKAD \J/cysmtk‘\onme synthase - (pLp)
5. Branched-chain o-keto acid dehydrogenase y D= me thyl malony! CoA
Cystathionine ‘// lcheme
Phenylalanine L-methylmalonyl coA
c
2 (eoleicire NeanE Udine : DJ.UHa.\) (L-dopa) Metk]\ma)or\y\ oA
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= FitE AL A FROOVY  mg: ﬁ; N
£ 358 (BE2H)
PRRESEERFEA LA RBA AR TARETAER 2 (NEWRERHAA 258
AER ORERE—REIHEN OERFRREER -
IR A SAWE » FASGEMEES ? (1AM it A8 K (leptin)iR i £ 85 (2)AF k5L

iR AR B (3)H 1uill 574 f ¥ 4 K (cholecystokinin, CCK)¥p #] & %5 (4)K 8K 7 ik

" Y{neuropeptide )4 #1 %3 -
e W+'Trlm&ﬁmt%4h7ri»ﬁmp?
2 (@13 y 3
(e @b Dige (Bed -

4 BARBERAATOMS > TS MUFHRAGRE S MM THRATY - LTHNR
D T RAET SR 8 K 6975 44 7 (1)lipoprotein lipase - camitine transferase [ (2)acetyl-CoA
carboxylase + fatty acid synthetase (3)acetyl-CoA carboxylase + hormone sensitive lipase (4)carnitine
transferase 1 - hormone sensitive lipase *
5. Insulinfp @ 75— 8§51+ + MiTilglycogent 4 & R & 2 i 47 ? (1)Debranching enzyme (2)Glucan
transferase (3)Glycogen phosphorylase (4)Protein phosphatase 1+
6. FHMERMAR ¢ A ENADH? DMER Qi a4 4 OLAMAREE OFRIIEE GO
2 pmt Ompas s ORESESR AR 2 ()12 145 H236 4857
7. MRt AR T FAGEATH B ? (1)4H B & K (bilirubin) + £ 2R 8 HHMH &K
Q)FH M EM - L5 ¥ Mt R it (34250 & ik 838K % & (Na’ coupled transporter)
LU ROP PR B & 2V S
B2 HMAR AR A EA SRS glucose-6-phosphate dehydrogenase Z &Ik + F #7454 1% ? (1)dcsa sk
4 saMoxidative stress @4 4v (2)% & ¥ methemoglobin & Rk (3)2mBANADPH 4 & /& (4)im
AR R Eglutathione &3 /o «
@ #gluconcogenesis ¥ + M— Bk £ i FMAM A FHWE  RFELHNLTRAALE ’\)pyruvme
lase (2)G-6-P dehyd: G 1,6-bi (4)gl 6
10. MAMEMRE P B A4 oxaloacetate (OAA) #)4LIK + FHITA IR 2 (N ARKMA R EMBA T
WA RS AR (citrate synthase) Hi 1L AIFHREE ()& 9 dimik » % MEILA (pyruvate
carboxylase) #§ % #188/0CO; BOAA (3)4&Hidhsa s + S8 18 & #4E ¥ 8% (phosphoenolpyruvate
carboxykinase) #§ %818 40CO; BOAA (4)4 sa# 5 OAA T# 3 R84 58% (malate dehydrogenase)
ERBMRRE -
11.4 Mphosphofructokinase-1 (PFK-1):% +£ 48 & #F M &) #3& + T #l474 £ 4k 7 (1)Citrate /R & 34 hosh & 91
PFK-1 # 4124 M (2)Fructose-2,6-bisphosphate #fPFK-1 % —4p#|#| (3)% & & ¥ glucagonif &
4 ho @ RPFK-1 JEHAEMS (AMP APFK-1 Zip#i#l -
12 AMBINESHE  MAZL LML FITHAMBSEALTOHMZAK? (1)Coricycle
l (2)Calvin cycle (3)Glucose-alanine cycle (4)Krebs cycle =
13. F 7 47 & % # # Citric acid cycle #) & ¥ £ B F ? (l)acetate/acetyl-CoA (2)ADP/ATP
L" (3)succinate/succinyl-CoA (4)NAD'/NADH -
Y 'Fi'lﬁﬂ:pentose phosphate pathway X # & &8 & + + 74 & £NADPH ? (a)glucose-6- plg;;;hau
1)\ (d)6-phosph: (Dab

B

’/‘Q/ 28. Tyrosine#precursor & F #4742 (1)Glutamate (2)Serine (3)Phenylalanine (4)Methionine =

fructose-1,6-bisphosphatase 2 7% 4 # #] 3 # ¥ # (gluconeogenesis)fk M (2)glucagon T 48 d cyclic
AMP 1835 fructose-2,6-bisphosphate £ bu 8, 2 4§ (3)3 T #& & # #] phosphofructokinase-1 2 %
i AR 88 AR 4 1 (glycolysis) (NI & 88 A 45 M (lycolysis) 2 # 1Y (X s & 4% -

2. AR S S AR - BB CRBERRTAE?(DESE Qtid Q)L8E )P RKE -

L? TFRfTA AL T F AEa CF Rk o9k vk 7 (1)complex IV (2)coenzyme Q (3)cytochrome a3 (4)
_aF-

%& HAMZEARAWNBET PITHE S T2t N)— M —aikis Q)=mf=mkt )=

Gjad @be -
; 15. BE8k RAL & Aacetyl-CoAZ R AR AL FHlT# 44 ? (1)NADH (2)FADH; (3)malonyl-CoA
(4)p-ketoacyl-CoA =
16. % stB-oxidation Xt ¥ i 1t p-hydroxyacyl CoA# % & P-ketoacyl CoA &) 8% 4 & 17 4 - Bt 4 R WS
G- MHMNADHAH 8 4 £ 2 (1)6-ph (2)Acyl CoA deh
(3) B-hyd @8- y1 CoA dehyd .
\17. # MPyruvate carboxylase % £ U i 1F A 2 403 + F 51474 7 4 & s 88 4 2 & 427% 1 B allosteric
activator) ? (1)acetyl-CoA (2)fructose-2,6-bisphosphate (3)glucose-6-phosphate (4)oxaloacetate *
18. M%7 faf A 0 84 9 B-oxidation + F 54L& 474 54 3% ? (1)% Zenoyl-CoA isomerase A 4 X, 4 St 4 A
R ()RS ¥ & & 4 propionyl-CoA (3)Fw flfo B 2y 8 — 46+ 41142 42 48 B8 1 47 P-oxidation (4) |
% AR fo BB 8k  RALiB AL % £2.4-dienoyl-CoA reductase £ it » |
19. 7 f 44 5 35 8% &) B-oxidation + TS T AR ? (DFADH R AL BRI AT TFHFE QRA
B P E R 8K AL S48 A Biotin GNADHAR B BHAM &M TFRAL (9)ISMALMBHE
# & £ — 9 F#propionyl-CoA -
20. # M ketone bodies Z 4k + 74 5418 ? (1)8928 % acetone + acetoacetate & D- B -hydorxybutyrate (2)
’)/ A LA £ 28K HHMG-CoA reductase (3)4 5k & £ (6 M SR AL B WA ()08 Bl do i 10 8 K &

dehvd

ACP dehyd

AR w s mRE ki
FEkaRME RS F6 5 A  creatined Arg, Gly ST 7]% — 18 3% 4 847 40 % ? (1)Met (2)Phe (3)Trp
(4)Val

— MEE3IM:
A, iy ﬂRcslsum Starch? 4 Resistant Starch 2 44 # 8 R %2 (10 %)
,.,_L:,‘- asc P 3
- I R RRCER

AR AL 2 (10 )

% % A % ketoacidosis * PeT -
7/“ apo C-II & —f88F 4 695 1. B F2 (1)Acetyl-CoA carboxylase (2)Lipoprotein lipase (3)Lecithin: - RERISH (\'&lzg) : .

cholesterol acyl transferase (4)Acyl CoA dehydrogenase * [y i, b6 & 2.2 [261% [3l.2
2. BMESaE T HRBRAICZELE 84 K& Astatins B4 R HR B8 sk o FHAT i y ;/ ] 2. ‘ 17 2.1 |z.2N 2 2

# statins &) 56 45 A M H 2 (1)4 i i fmevalonate » 7 LHMG-CoA reductase & % 8,4 # ¥ # 7 (2) 4~ 3 . W I3‘. Y o[18 Z |73 % [28) g 3By 5
\ MRS WL KE R 3AHIACE 7 Tk 8k ba s (foam cel) 27 A (3) s MM+ TH & A |9 l: 14, } 19. 2 j24. 11) 29. 34.‘7, %

APREZEAERBI I (Dstatinh f RA LR EHR  TRBEBHKMEAEA 5. 10.‘\// 15.'% zo,(v—/ 25. 2-(30. 7. |35.{%

sapl

= MBI

’7 3. E AR R R RS R E L (1) oK AT e QBARAL =

W R LR e B s

'\7 i-;‘:ﬁ:lim 1 CIRAEM R MBI AR TS AT T (4)HARSE B AT 16 UK T v T
24 MARZE RS R AR AL W8 2B T ST 5 7 (1) R fatty acid S A RS, il ERA g‘v 4
-)7 A % thacetyl-CoATT ATCAB SR (2)3tfatty acid SR AR 18 & % #hacetyl-CoA 8 472 69 B #6 (3) TG jpne did TR, /
Fglycerol T # U A48 B Mk 4t 14 + 300 R A0 W) 0B A(4) R fatty acidéS MR A 4 4 R$3 Zafsth < Ea L/
acetyl-CoA™T A Z B 864438 - Ry i ED . Fed seez iUk
D25 OIEMMAMAS b @A LKA ? ()TXA QTXA G)LTB (OPGE; B2 M AR Ak — O )
ABERH  FBALAFRAZAE -
| 5 FrABRERRMAR growp SR L BRI A AM ? (1glycine 2)methionine (valine § Y
\ (4)proline + &4 —l_;
27. AR St RA Lt (chief cells) f258 bt (parictal cells) & MA LA 2 (DE & Q)82 By e @
L Omr @+t -

= v 4
bl %V/‘[)' reth £ 7 T &) TeA gde M “i ‘M""'"}“““!

29. Y- RBEARBARIR. (v-glutamyl cycle) & fm 30 38 06 3 2 88 49 MH + 1521 2k 7 42,89 4 B 474 2 (1)camitine
(2)creatine (3)lysine (4)glutathione «
30. TS P B 0 1E R A #o lignan SRS 4 SR et & -
L A—#REGELE R RRSE? (1)eellulose (2)Lignin (3)Chitosan (d)pectin »
31 & M fructose-2,6-bisphosphate 4§ # 2 4 & + F F 7 £ £ & 2 (MR T2

%, E 40 405 5 A¥A
Ao« -gutwate dehdrogenat B9 T
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— EAMISE (BE2H): /

D AMEARGABSHEMRGER  FHALER? ()RR B8 T K(lofmiming growp)
felmmme &4 ()58 L $ 8 (pyridoxal phosphate, PLP)# 1 4 8 2 4 2 7 & Schiff base - 7 & 4
B O)FRARKT AR ERREN DS P Ema @viamin BN P EeEnERNy
Bymme- il

\

2=

L2 BREMME o THM— @A A (aconitese) &naunw?m%ﬂtnyﬁm

T QABEMSA 548 (succinyl-CoA synthetase) () AR ELA K8 (citrate synthase) (37534 B WS
A £ 58 (succinyl-CoA dehydrogenase) « g
7, 3. % Mureacyclesy 4L + T4 8838 7 (DA RS (R WEH ¥ 4 glutamine - glu * aspartate

citrullin¥ 59t (3)H2WATP ()R $4 # Burea LR RK A 48 i i 0980% -

A3 W@ EEHEEASRL & ®RR ¥ N-formiminoglutamate (FIGLU) & # i & 3 402
: (HL-gulonol. oxidase (2)H oxidase {3)Xanthine oxidase (4)Formimino transferase «
LS MeEBSSRALANAL  THREASRAZE? DRBENANEEHECLRRL
T SHRENAR QUFTHHANAN BRRLCHASEINLELMIAN O)BTRLSE
PAFRBLHFN AN AR IAINTIHIASS OERAAIMAF P EIIBIRES

HREERR -

6 MERSOAME  THREMAER 2R 7 AR E(eptin/L RS Q) HLEoLRRES
# (cholecystokinin) 42 #1 & 5 () ¥ W & 5 LM £ ghrelin){ AR % MABRF LR B UK
¥(neuropeptide Y} 1 £ 5 - B ' AETRPY,

A @ F 5474 Hviamin E® k£ & 7 (1)Scurvy (2)Hemolytic anemia (3)Osteomalacia (4)Xerophthalmia +

28 MAENE LSRN M ¢ W — W& M5 W7 T ?(1)Methylene tetrahydrofolate reductase

(2) 6 -ALA dehydratase (3)15,15"-dioxygenase (4)Xanthine oxidase

U9 FTHAEAAKPREROAMNOuTen 2(NEET QUzRMFNH) O)ARRRFHPO,) (4)

T femaeFHCO) -

10 FRAREEAR A TRN  ARHROETAHAN 2 (DERRMLMTRE Q) SeBNRE

| Glemitn) S £ TR C)EAARNBMREY (4] BB IRNYREKY
L ZRARBOAGTELTHRANSERSE?(NAa® QEEMR O)BAR (mBtE -
\ 12, Methorexate (MTX) & sMfth - A4 HHS— AR 050 RF-_REMALNRATR
B AETRRERAMA KoL LAM - #EFDNAMRNAS & %4 M ? (1)Dihydrofolate
reductase (2)Mn-SOD (3)Glutathione peroxidase (4) 2 £ % # +
130 T 8 5] A B8 &4 # 3 ey Kayser-Fleischer rings 4 &30 + 25— #4447 (1)Menkes' disease (2)
Wilson’s disease (3)Cretinism (4)Pellagra -

\ M MM ASBRE L Rk A S dascorbic acid + % 5 KM & # A M H2 (1)L-gulonolactone
oxidase (2)Homogentisate oxidase (3)Xanthine oxidase ill)l()nunnine monooxygenase *

15 THS-BARMRESBEATORERM (1 ium (2 ium (3)phosph
(4)sodium +

216 THARBARAKREESENTBOTER?(NEA KA QR KA O)2LRES (4)

= AFHRA-

t 17 %M ¥ ¥ &8 £ (Parathyroid hormone, PTH) & S84 5 M - F HALEH £ £ 7 (N SSMTF 43¢

b

LA
WE D FHRE QOREWATLLNT I FHRK O)RBARRBTERNT L FORU () a

AR E1.25-9 58 3 & £D3(1,25(0H),Dy) 2 &
| I8 AEHE M KBS A 84 ¢ o — 16 s ¥ 4 4 8 K (amine) A ? (1)vitamin B12 (2)vitamin
Bl (3)vitamin B2 (4)vitamin B6 +
19. % — 8 X Chloride £ & MMM B eI A & 2 (N4 RN MM QBBHERS O)¥ B i
5 (BT RARAN -
3 20. Pyruvate carboxylase (PC) & # 8ibiotin + & 1% 34 R tst 5785 F 675 Lie B » b Beyarbag
& ? (1)methionine (2)leucine (3)lysine (4)Arginine *
|\ 2L ViaminK £ R T FAFALLRBAKBHRL? (1)y ion of (:
of proline (3)Hydroxy of lysine (4)C: of pyruvate «
| 2 EREMPAREE KL @A LAELT— 5744 ? (1)]]-cis-retinol (2)11-trans-retinol
| (3)11-cis-retinal (4)11-trans-retinal +
i q}l ‘Fnﬁi‘klxhtlxlla&ﬁﬁfl}_!'jt?(l)ﬂéHﬁ.ﬂ%iﬂbilt&z@i*&&lb5l!&
| %% 8 4 X (monoglutamate folic acid) Q)R AR M B A M 2 R R A F o 5 Mmoo R
(tetrahydrofolate polyglutamate) (3) R & #4n+t o4 = \8 /% 45 ¥ 8¢ $ 4 82 8 & X (reduced form of
folate polyglutamate) (4) R & #4744 & 47 2 R AL % % 8 5 2 5% 8 & & (oxidized form of folate
polyglutamae) -
L‘YZ& Taurine 25 MG KA LRKOERILSY AR SROBGILGAMB ¢+ T o THELMS = 0o
& &M & 7T 224 i taurine ? (1)valine (2)histidine (3 )threonine (4)cysteine
\ 05 mBAMLEA ASHCLEHMLED B8 X TRYF AL T 5H4& 2 (retinoic acid it
A& D RFHSaAE nuclear receptor (2)retinoic acid receptorft #t £ & D receptor B4 54
RXR 2t % L4 heterodimers jretinoicacid ftitt & D sMmizz A A beymd At
8454 F (dretinoic acid TR @M 4L & Dreceptor 2 mRNA M
{26, F 74 Hvitamin C4& ) i R 4 & & ¥ #transporter ? {Htransient receptor potential V6 (TRPV6)
(2)riboflavin transporter (RFT) (3)retinol-binding protein (CRBP) (4) sodium dependent cotransporters
(SVCT1) »
\ 27. Menkes' disease PLET & RS M 2 (DATPTA gene (2JATPTB gene (3)SOD gene (4)GSH gene -
528 fidta @ wardurint £ FR T HOESENLEIR () -glutamyl carboxylase (2)gulonolactone
1 oxidase (3)quinine reductase (4)dopamine monooxygenase
3 V. HAMBEFAARLEARMAZEEL - THITLMB? (DS LW KSR LM (gutathione
i peroxidase) #) W & F QICTT it ¥ mw st 0)Co ALysyl oxidase #)MBF (4Cr H i K
& & B F (glucose tolerance factor, GTF) # W «
N30, PARMMA - TRE SR W ML A5l ? ()lodine (2)Potassium (3)lron (4)Magnesium «
L@ 1 Mlodothyronine 5'-Deiodinase 2 i £ & 7 & ? (1)Zinc (2 (3)Copper (4 .
32 BAKEGFEASKS FAMLTERATERREL? (VMR Rt QMG I it
Otmaf@mhtos OANTETL -
b, 3. FHH MR POLA MR TEER? (1) R (heme iron) 2 A4 WA+ AN - K
Fel' F IR (2)Fe " MFe” R st S ME (3) hephaestine s o) KR DI Fe M i
Fe" (VMK & (ransferrin) £ 4k ¥ B8y Fik Fe™ -
}34. L ER DA R LTS LF ST TSR F 5 d s st Q)3 M T 5 et D)k s
Hb sk TR A SRR - 4 e
\ 35 FHMERLMRLBOER? (D - A Q4 EXLHE OFRESHAMAE HHos
ko B

= FEE4H

1. #kfsa & vitamin B6, vitamin B12, folate 4 $14) homocystein % 15 % 4 B ¥ $] M2 3098 St S

2 F A ZAME? (10 4)

2. # % % Kynurenine monooxygenase A7 $- 12 4 (L X M K& 7 (5 )
3. frim renin-angiolensin-&l&osgcrone system ? R A S A MAT— FHRBHDRELAL 210 )
4. % & Amino levulinic acid synthase (ALAS) M#?%iﬂ:f{ﬁ!i& 26 %)
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Vitamin C (Ascorbic Acid)
o fiE L AE A A 1

— 4 ¢4k B8 AR 3 (Microsomal metabolism)
— A A B AL B§ (mixed-function oxidase) 4= i
& %P, > % Zvitamin C, NADPH
— Antioxidant activity (It 81L7F %)
— Pro-oxidant activity (1€ &1t 7E )
— Other functions
* Colds Vit C# 2 g — 3 @ 77 (scurvy)
o Cancer (O 2/ ~ RiERE ~ B &) —
* Cardiovascular disease (LDL, oxLDL)
* Cataracts

o it > 7

\ 2 e

i James Lind 3t B 2 RAEFEIIH B

S L 17475 - RsgHRE
b B BRM SRR SRR

]

James Lind, a surgeon in the Royal Navy, conducted clinical tests that proved
that citrus fruits and their juices would cure and prevent scurvy, the disease
which killed a million seamen between 1600 and 1800. In this painting he is
shown aboard HMS Salisbury in 1747. Lind published his paper, A Treatise on
the Scurvy was published in 1751. He later became Chief Surgeon of the Royal
Naval Hospital and published many more papers on how to safeguard the health
of sailors.

Image from A History of Medicine in Pictures, published by Parke, Davis & Co. in 1960; Artist: Robert A.Thom Hﬁi % ‘ﬁﬁg%ﬂ %i
MEHTHAEFCHRY



ERRRIEIER - 5RE BER KAMBER

6-1 !{ﬁEEﬁC ( Ascorbic
acid)

SRR PN - SN 2l
ANIRAYEEAES (Lactone ) » B34 2T Bil
HRSEEELL » Wl "L o BCRRE
o AL - PUSEINLEE o] 48 (b pk 25 @ P
f#% ( Dehydroascorbic acid ) » ] FI| %%/
HHAL ( Glutathione, GSH) #¢ %Lk &AL
BEEBE AR ( Glutathione disultide, GSSG )
MEZGEE (1) - BYRIR : 1F1EH
GEEBFEGL R UL RS - H0AE -

fili ~ BREE - 2RHY - AgEAD - R R
R~ WA ¢ PERRELEAL EE  BHR - AE

F o HEE - WSS R RN E -
HRCENER : Al LUl &
SRR © R LR AAE AL A
FLIEE - B RZ LIS B S LRE
( Gulonolactone oxidase ) [ij 5184 | A%
PR RN 1T & HEAE R CRIBEST - 0T
{sEiEs Lo eIy -

I8~ H{ETHAEER G ERBHEH
1. ﬁ:ﬁﬂglﬁﬁa (Collagen) &Rk * L

RN~ Wl WP AR A RS
M:.ﬁi EE - #EAERCHBIREBRRBLK
[ii& ( Hydroxylation ) Z#iA - + HAZEH(E
A BB I E 22 EE - (1SR iaEg
( Hydroxyproline ) El¥EiI%{#% ( Hydroxy
lysine ) BEIZEK - #EAEFR CTERBIEN
Gk bipEEEA A (E2) - EHE
R IE B - IRIE Y hydroxyproline
BERERG N - 2. PYER (Carnitine) &R
AT fils 2 2 B B (b i) 5 B I 1 o AR
RS TT p-oxidation s AP A A R &
P 2 = F AL % % ( Trimethyllysine )
E RS2 BT+ FI) R = B A e i i 7% (Ll

( Trimethyllysine hydroxylase ) {tE{l: + i<z
B AR R 3- FRAL = H ILRE % ( 3-hydroxy
O e
PRMET- (Fer?) - HIE#EA: 3 C I Sk ME 1~
SEIFATTG - 3.BBBREE (Tyrosine) ~ BEA
BRRRAV L & AR FE - Fs ik ik n] #8 el 2
Ii##% ( Phenylalanine ) $i{fa5pk » 5EF2
TP A AR NS ( Tetrahydrobiopterin )
ZEl o g F O]l R A e
( Dihydrobiopterin ) 44 j /0 &5 2= 171
Wz » EESILREREGTRR - BEAh ¢ ti 2Bl
{48 Y)ET ( Neurotransmitter ) HY77RE » 210
IER W3 (Norepinephrine ) ([i#3) -
4. BERNEEMMABILEIZ— » M c
PULEALThRE » a3 B PO A A @
Pt A 2 EH L BE TR S 4 7 » Al
Al DNA <2 2 i 3 » FR] Bt 4= % B SL[H]
BRI R B B R R R A 1z S -
5. (EEESAYIRICFI A » ol by =
# (Fer) B (8K (Fe?) « HERL
SRE I - ST S M XLE (Heme) 0Y
FEpksr - #EAE 3k C n R R TR A 1L
HFE4: - 6. 2RARBEAYS AL - Sy b A
A B M R BRI B ¢ cholesterol-
Ta-hydroxylase [Jiifi A1~

TRZAE @ A2 % ¢ BB Z iE 2
IR (scurvy ), » EREFBEEE G
A I T EGIR L ~ SRR
R I s SR 22 - BHETR
i EHERIERRAN R - fERIERIE ST
O 30 EF W HE T~ [ L ZiE 552 Y568 f S i
( Delayed type hypersensitivity, DTH) + {4}
&S~ B - BHRZ 2R
BN ~ R R BRI SRR - B
FEADRIs : 73100 mg/day * i ] HES
HFRUAS T AR BRI« Bl Al ARy PR ERITY
1152000 mg ©

trimethyllysine )

204 | 205

[@ 1. 3IWMmER ( Ascorbic acid) E2ETPIIMMEL ( Dehydroascorbate) HY
AR E - SYLRERSEESERI A GSHMER

CIIH20H CIHZOH
HOCH HOCH
O o
Lo / T N
N_ 7/ Z N /
c=C Hc—c
|| I
HO OH O O
AR MBS Py At diild
(Ascorbic acid) (Dehydroascorbic acid)

E MR MR RS
(Dehydroascorbate reductase)

SALREZARN E AR
(Oxidized glutathione, GSSG)

[ 2. #EFCRBIEREERE ZHEF

Prolyl hydroxylase
Lysyl hydroxylase

SEERESARY H AX
(Reduced glutathione, GSH)

PRz (Proline)
RiERZEE (Lysine) Fe? F

FERHA%EEE (Hydroxyproline)

3

FEEEAEES (Hydroxylysine)

A EIRMER (Dehydroascorbic acid) AR MEE (Ascorbic acid)

@ 3. BERREL (Tyrosine) 52 FBARR ( catecholamines) HYA (L& Ak FE

A fZE (Phenylalanine)
* PR LAE USRS
(Phenylalanine (Tetrahydrobiopterin) + O, [ 25 R B I R R BAE
hydroxylase),* & ZEEAIRS {EMEE RN R MBS TR
ZULBRGHCE (Dihydrobiopterin) + H,O fiE (Parkinson disease) 75
AERSRSE (PKU)
DOPg |
a
R decarboxylase BEMR
(Tyrosine) vitamin Bs (PLP) (Dopamine)
€Oy Dopamine ©2 Cuv' Dehydro-
monooxygenase Ioscorbsc acid
H.O Cu*? Ascorbic acid
SHESE CIER e
(Epinephrine) - (Norepinephrine)
S-Adenosyl- S-Adenosyl-
homocysteine (SAH) methionine (SAM)

B e S e A=)
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BIEEFIES 201 ERHEARIERFM - LIEMHEERRZ BEE - BHERMEZ
AR LLEIER GRS EHMEVE (DRIs) 70% BFEAI o

BRAELCIR "EABREEZSEZMAVE , WARBHGN - B9 HREE fii2 RS @
BB EIZRE 97% WS BRTBR FHE -

BRARE 100 FTEMREES (BAGERA) A% "BHRRES . HIRE ' &

STER VA ERERZ BIZHY - BVERFAMMEVEER] 70% DRIs BELLE HkERE
BEAEREERSEMEE (Dietary reference intakes, DRIs) 7+ Recommended

diefary allowance (RDA) 2AHE 97 ~ 98%HIRRARBRAEBMNEEZR -
BEABARESEEZLEMELE (DRIs) AR IEHEH + UL (Tolerable upper intake
levels) + RDA (Recommended dietary allowances) B{E & SR 2B ABMNESEZT
HE8E -

RARREEChR DRIs PHE FREEQERER 7 ZUREOENESE - k4RI E

PN BE e

2R & EFE S % BB (Dietary reference intakes, DRIs) £ i 3% #% Bn &
(Recommended dietary allowance, RDA) B + /BE45 EFHE R AR AR
97 ~98% KA —H FrEELE + HitE /A4 : Estimated average requirement (EAR)
+ 2SDeag ©

FEREAEREERSEMEE (Dietary reference intakes, DRIs) B 19 ~ 50
BRARIRABIZITED - BERRKSGEHSS €, - "HE, - "EE,
MTE, mg-

ERABABREEEZEMENE (DRIs) AIFGL + Recommended Dietary Allowance =
Estimated Average Requirement + 25D ©

PARIREARENE (Recommended Dietary Allowance, RDA) + 97 ~ 98% IR EEA BF
BIEANRELR (EAVE S -

#EEFIES (FITHMREEE) MASZRT "BEARREEZSEHRNE ,, b &
TEWEZRAFRA  EAR < RDA < Al < UL-

AIE TEABREERRSEMENE , 1T LEERERBRARGTE—RBALRE  BE
ER ViR R B E HAMELE - 185 - EHMMEE (Al) -
KAMMERE RS D Z A RETRRIR

HEFE C (Vitamin C)

COOO0

RS TEARBR AT BERR Z AV S 3R - BAR MmojgE 2MTHEER C

43R CBR Y AJLLNNG& A ASAE AOIRIS L + B BY AR TT SRR BRER AUIR Y

SR C RITHRE RERBFRHAL 2 HANE IR RE AR S MBI RS -
EMBEAMFTMERC MEFRBE -

IR Vit C HBNHIEAR TeRYEEEI AL B FREFEEAL Nenitroso compounds ©

SO O OO0 O

232 | 233

Ascorbic acid AILUR TR FHBEFE ZEIZE MEHE (Dopamine-f-mono-oxygenase )
BT » LURENSEREMR ( Catecholamines) BIERL ©
AARMIERREBO R RHERE CHZHE -

HER CHRBIBEMER EMRALESY -

AFBRERZ - B8R BE S /L& (L-gulonolactone oxidase) + FFLUEEAS AT
C + MuAZAKERER RRER -

/R B335 A2 % HIRATARBARS ~ ZF Rt R/ NERAILPS /&SR8 + mIREERMEAE R CRRZ
BRA -

Scurvy BifHESE C FERZIE ©

B ERIE AR, L MAF - BER A BERRZ M4 FE C (ascorbic acid * collagen B scurvy =
HRZR®R)
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