=
Hil
0p
b

r—é’r7

g

{6 R L B AR A R TR R A 5
FTRAR2* AT RS
R EKRE BABEARAM
AEBERABFALIESER Aefe s it

i %"

SRR 2 BR BT MRS v R i BE BN EAR 2 — - {f BETRE B SRR e B P A LR SRR
S — 0 AL HEANBERERE (1) DM R 52 R SR A - 5 A
FHI15% (1) « DNMEGR S REAE - thdr T8 TIE > BB HFEAE - WERAEEARR : X6
W A ER A e HIBEEELZR IR @ (1) » 2Pk R SR nT RE B TSR LA BR (1,2) © SH4% »
FBLHLAE R SE AT RE S | RE R SRR 0F « MM ~ ARE (ZLES ~ SUNWERIERS ~ Pi5e /) ~ MAdAE ~ ok
MRANTHW® > AT&EE S IZKZ 80K )~ ~ B siEsE ~ Y% (1.3) © fFER K%
International Headache Society (IHS) classification ICHD - IIZF2ER k& 733600 o F e &0 5
1 B JFe RS BRI A R R > Bl T 2 R ST AN 3 BLR SRR 2K B KIS RS OB B (3.4) -
Hopo BEEEFi0E—ERIER A (2,3,4,5) o IRBEIVEA > B ISR IR SRR > $56fEF
(BB IRELL TR (2) 0 AKERIRTEMG LT — BRI (ATP) BERGERY B HREtELD (6) - Hif5ElH
MR S B RIMg lactate % 375 1R SER 73 B8 R EEEE R Z AR (7) » ERHIAEER GRER
TP BGE B SCRIE ? 2008FH AR IAREE (Mg citrate) MEHEIEH (Mg sulfate) A /D %
VESRZAS S B I BUR (8) e

B« (R ER - SREE T o KRR R = W

% 18 Ak &
AR 200952 A208 5 2 B 200934138
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EAR AH B

S 74

SR Y 22 W B oy RS K BB B B R R A2
M%7 %8 (International Headache Society (IHS)
classification ICHD-II): 1.JR# 4000 (Part I:
primary headache) > 2. X IHE (Part 11 :
secondary headache) > 3.5HSHES A8 I e oAt
EAMMJE (Part III: cranial neuralgias central and
primary facial pain and other headaches);H: i
RO My B PURR - fRERJE (Migraine) AL
A ERATE (Tension-type headache) » &% a4
JHIE e = Y H E WS AYGEF (Cluster headache
and other trigeminal autonomic cephalalgias) °
HAth (Other primary headache) ° {58 7] B 57
AR BEYE (migraine with aura) @ —f {5

(migraine without aura) 5§ °

i S K 2 ELER

B e i 5 B0 R R e 2 B R I A R R
W 0 O 2 ST AN E BT R o Hodr s
Marcelof£20024F 52 G.Bussone{E2004 4 # & i
1 B e A5 2E B ER R HH B 1k o (i MER 1R BEE
4= PR AL R EH KK > R A TP AR RS T
W REHR (3,4,9) o H—# BB LA
RS 52 3 A b B S ol M e O b B SEE 1T AL
= XImE b7 & TATEEE (trigemino-vascular
pathway) M 75| 58 & RS & 328 1l 8 98 0 e A 22 e
KBS B & B s AU B 1 I KBS Bl IR
KAK - KIAREEDIRESE | > $58E 1 WE W2 (P/Q
type calcium channelopathy) » SHSHEfE 7 HE R
MRE(Na/K pump) % (3,4) ° fEiE8H T » B8
P — ERR R A o BEE KIS E W iRZ
FIE5 - 3858 5 | 6 B E EHRBRHIVE A (cortical
spreading depression) * #5552 I SR THIKHY
Tt (3.4.9) °

BRAEE YRR BNt

BYIhEEE BiRZH RV E Y S
B BARBIUEREMA S ENREE - ERR
B E R o B AP AR (10) o HIRREAT
MNEm P EREI R > WA SR RIS - It
sb > BNEWETE ~ IBE - WP - W - K&
BIOP ~ B PRI PR ~ % B AR ) S0 s R BRI 2%
(I1) e

MR SEFEEE 10% o 21T EE - &1l
T IEE R} ~ R B ~ B~ FEWEERE ~ &
JBE ~ O IR A (11) e

ENBENFREAB24%w (HERIR
H) o #EREO FAE B RS ARG - iR
a8 HH0.3% (11) © MM AR $2 I Bl 4 3
ARTEAH R TR B e - AV R — et il o5 15400
PLBORE YE R R R 2 BE BT BT B (Mg load test)
~ LAY A (muscle biopsy) ~ ‘HH#&Y) A (bone
biopsy) (5,7) °

PEEAYE FRAE > EiEEE NMDA
receptor * E2EFIGCIERI R EL » LIME R » &
R FISEImI A (0 » ATPRE R AV{EESE (Figure 1)
9,12) °

Neuroprotection

Energy
transform
ATP

Figl.Role of magnesium in the biological system.(
Jean Durlach, Hirotoshi Morii, New Perspectives

in Magnesium Research, Nutrition and Health.)
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Massotta G35 ATE19994F 1 %% 3¢ & » FI|H
EREENEE S8 (EMG ischemic test) » SAIHL
MERFITEEZIK A SRR T (ERBER RS - A
IR o 1 L R PR B R R R I I
TR (5) ° MMitR#EAlexander 2002/ » H
AR 9EJF (menstrual migraine) 7 AIMEH H
HAY (free form) SERfEFIREEIRAK - S50 1/840f
FIREELLRIT & o R EEAT B H AU g5 1 iR
ZH (2) ° 20014FERaffaele Lodi%E A #E M
W gRtE - IR SRR b o 8 RUR SE R > ME
AR A B E Y SRR 7 R B K FRAT PRI
) H R (6) °

200

Controls
MwoA
CH

w] |
e 1]
160 4 M{s { {

140

Free [Mg®'] (nM)

79.5
} MwPA
-80.5 { MwA

8151 Controls

AGATPhyd (KJImo |)

-82.5
Fig 2.(Raffaele Lodi, Deficient Energy
Metabolism Is Associated with Low Free
Magnesium in The Brains of Patients with
Migraine and Cluster Headache, from Brain
Research Bulletin 2001; p.437~441.)

LI 58 9 55 A B A 2 25 b Bl & fFE (MLS:
migraine stroke) ~ A RFFFEIKARIEE (MwPA:
migraine with prolonged aura) ~ H # A FEIKHY
(i SR SR S B AR AR BEJf (MwA: migraine with
typical aura or basilar migraine) ~ HETHJK ) {58
JiE (MwoA: migraine without aura) ~ & 5% 1
JHJE (CH: cluster headache) ° [ R A EHAY
Rl > HIAH RGP B A SR 1R SRR > KR
ATPRTREI BT H HHREh BE /D (Figure 2) © Anita
Trauninger{E2002FHIF5E » RBE(EFH AR S 7
HMg lactate 3000mgaths > 271 I B I
N HE P BEAE -1 Z AR o A8t = ] B 8 Ay sl
B > 1M TR EHR I 24/ NRFPR PR EER BRI & > 7F
1 SEJra 93 A B (R 2 ) 2 SRR B K (7) ©

ISR i S5

B 7K i SR 9 A\ RS A 2 BB AE 1 bk Z O 1
1 » filfi Fe B8 2 45 BE A TH T 506 5 1Y R IE 2
Koseoglu E5F A{E20084F 5% Zam (g » ik
Mg citrate 600mg/day kD 3 {FHEAS K gk 5 A
FIZCR (8) 5 Bk E R 8 T E IR TE S Mg
sulfate » UF 2 Ram SCHE K » 22 4= M HITHAR B
—ISHIISE

CE PN
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2. Alexander, Serum lonized Magnesium
Levels and Serum Ionized Calcium/Ionized
Magnesium Ratios in Women With Menstrual
Migraine, from Headache 2002; 242~248.

3. Marcelo, New Migraine Preventive
Options: an Update with Pathophysiological
Considerations, from Rev. Hosp. Clin. Fac.
Med. S .Paulo 2002;293~298.
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Review

Study of Serum and Intracellular Levels of Magnesium in

Migraine Headache Patients
Li-Yin Ko"*" and Wang-Sheng Ko®
Research Institute of Nutrition Medicine, Hungkuang University', Taichung ,Taiwan

Department of Neurology? and Internal Medicine’, Kuan-Tien General Hospital, Taichung ,Taiwan

Abstract

Headache is one of the most common complaint of OPD in general hospital. In those
different types of headache, migraine is the most severe and common one. Around 1,500,000
people were suffered from migraine annually in Taiwan (1). Female is more predominant
and 15% of women are bothered by migraine (1). They have problems in sickness, working
disability, and poor daily life quality. Migraine is associated with genetics: if both parents have
migraine, the offsprings have higher incidence to get migraine (1). Menstrual hormone change
may have relationship with female migraineurs (1,2). Besides, the external factors may induce
attacks: sleep disturbance, diet (cheese, caffeine drinks, chocolate, oranges (citrus), gourmet
powder and artificial sweetener, and artificial perfume, overeating or inadequate diet), alcohol,
stress or mood, and drugs (1,3). The classification and differential diagnosis are according
to International Headache Society (IHS) classification ICHD-II. The initial concept is only the
vascular insult induces migraine, but the recent developments reveal the origin of migraine is
from the cortical neurons over-excitability (3,4). We think magnesium may play a role (2,3,4,5).
In one study, the free form Mg level is lower and the ratio of Ca/Mg is higher in the migraineurs
(2). The free energy from hydrolysis of ATP is less also (6). There is one study of oral loading
Mg lactate to evaluate the deficiency of Mg in migraineurs (7). How about the supplement of
magnesium to prevent or to treat migraine? In 2008, there are several reports suggest oral Mg
citrate and IV Mg sulfate for reducing the frequencies and severities of migraine (8).

Key Words: migraine, magnesium, Adenosine triphosphate(ATP)hydrolysis.
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% B BN RS ECTYAT &
L I il 2wt B AL ) 2 e
AR SFRER?
rwERABREALOESER AAER
A EKRE ZARBEARLA

W =

HIY = JEATHFeR MBI C M &8 > HOnir By E i (Selenium, Se)Z JFE » #et
A IBRRAE > FLBT HCV-RNA #5575 i SRR AN - 0% » M ise sl & 2 T4
B Ribavirin §F A > (BRI — 18 A EIT S BEOABETSE - KL > ML e 5
5 R AT LI ARG » HOHEAT LR S -

Fitk s ARIYRUCE T 1260090 C MR BE R 8 (IER A » B A A
T Hribavirin (F 2 85 B0 > Y RIEIRHERT ~ IR = (8 A BUE A8 A > il
BRI » 6 (LRE ) S PR T L o

A ¢ SRR LR R IBR S O AL (p<0.05) » S{LIES) (oxidative
stress) HIGFFEHE « AT » 1EWHIIIGS 3 B55 o A A A0 IARISES » DIBRRCIAMRRT S - AR
HiHCV R UE % 0 IR > S5 B HOV BRI - SULIES R 48318 S B 5 -
45618 F LR BRI -

AR ¢ T ER I BN Y0 T R LT 2 RO LT > MR AR T
SO AT B R L) o RS 4 T B 0 Al » 000 AB 3 I - 7 LR A &
ST+ (ELOFLIE A IR T R BT AU 8 B BRI 5 o

B 18 1E C RUIFZE - il REEEETT

% 18 Ak &
JKHE B 20091 AS5E 5 2 B 200952848
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MEE BER

Hil &

CHINT RAEFF % BIZE —H B A8 R &
4 BE G REATEE ~ 505 - B
FE (1,2) « HATCE w2/ CAUIF R EHIGHE T
REHEH T (interferon, IFN) & 0FIRA TR
FEEY) ribavirin > AT HIRIZERIE 30~50%
(3) ° WLk » TERG R b =R 38 & G M 2R i i Bh /5
% —ERAREKATEMRN

H A& 2 B R 1 2 B 410 25 19 162 2 1 ol
B 2 A B S AR B (4) » BT IRSLAR &
(relapser) i (nonresponder) ° [kEi3674
MBI o SRR FEH - WAL R R E Y
BRIRRE AT REBLYIIN 2 ~ SERe s E LR
B (5) °

FHBH SOk TG > 78 (zine) #5KC IFN
iE# > ] ISR (K IME ) HCV-RNA &
= (6,7) o BE ML Se-dependent GSH
peroxidase ¥JHHEAE A HARHIR (8)  BLAt > HIHA
1L¥)’E (glutathione, vitamin C, E, Se) HJFF(X »
I 22 B 5 AL (9)  #® IFN/ribavirin /%
JEE » HIREH—% LA (nitric oxide,NO) & &
L R Hr RS T AL RE T FE A DA RE R i 75 I
HRIE (10) - AEEREICREI - 2ol E FE
i BAERREACE ) ~ YUK = AT ThRe - B
AR CAURT RV FFRETER Z I E# (sustained
virus response,SVR)  HHIIEA » K930
20% o At » 2 &h B REiBA R - ER RS
SVR Hy—1lAf J5i% - Jerith e /n g8l » &R
55 I Y0R8 8 PR R AR -l 08 A
HCV-RNA loads #Zf& (11) ° #ia K G
X mhE ROl REGE 1 RRE HRBE RS 2 IRRE »
M HTEALE S ~ SR ) RAUREER]

Kt » ASCHES HCVIF £ B E > 1E3R
BT~ EEZE 3 HRE 6 {6 H & KKy
HCV-RNA B ~ MAFF1Sel®fE > glutathione

peroxidase (GPX) ~ glutathione reductase (GR)&
Superoxide dismutase(SOD) 5155 2 88k gl H
FHERME

FARHEL Y

— ~ s R R

Wk 12 {78z CAUM G BRI F32 + Bi
8 MIfHEREZAE - MERWELITE ~ 1&FE ~ |
s~ KH K-S DE - EREREILS
F o BFEHEGROE S IS LIRS VRS IR
6 H B HCV-RNARGTEE > mAREITIRRE -
BEAt > #ERE ARG v 3 A E S AL B s 2 ~ B
VRS TR 28 » BB DIRESRE & -

73 BG83 B8 & 1Y 1R I B A i o R IR
A~ EEEZE 3 A B 6 (B H RS R% » 53 Rl
I B MRS © Lot » B 552 A T
F/ribavirin BlZ g E FETT (3.9 g/day) BIEF
WG IRERE AL 12 (H o T EE R
alpha-interferon-2a (3 MU » —Hfif] =2x) >
ribavirin /&% H 1000-1200 mg * KFiEE6ME A -
Ae &2 - 2EELGHRINE SR > 1% 382 E
BE - 2EARERE IR | EE 5 E R BH
MR s AR oy M SE E
“~orhrEHE

HCV-RNAE & JE « Fll fl i 34 &=
H#1T RNA FYZEHT (QTA- amp viral RNA kit
from Qiagen Inc.)(11) > {# /] Amplicor (Roche
Molecular Diagnostics) 1T JEilfi L copies of
RNA/mL log {EZRZE/x - HCV-RNA g {HI 4R
72 100 copies/mL °

MR (Se) IR EEHIE © IMYE BAL I BRAR A%
2l o3 A A% o {0 E v ) /A et ol 4
% o 5 LURG I B3 52 T A > 355 7' 10 ol o2 Dol ol DY £
fifi o FIIFf 2,3-diaminonaph-thalene (DAN) % H- 2
G Se-DAN ZEEEY) » etk FI R C e 2K Y
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Se-DAN #5 & VIEEITE 1T

BHE B L AEY)(malondialdehyde, MDA) 43
# : % RBC £ PBS and 50mM BHT %{TiRE
A 30% TCA Rz EITER M EEKES L
FEHE LR I E g > FEdh KB R E 50 7y
J#1% > JIAEDTA (0.1M) + 1% TBA (in 0.05 N
NaOH) #& 1S HE o {2 1E 532 nm Nl HIEOE
fiE -

BEHBREEAILEE (Glutathione peroxidase
,GPX) : IMAE KALIMEKE SeGPX LA glutathione
BRI E &K FEE/YE -butyl-
hydroperoxide & AER - IEEAR) GSSG
#& glutathione reductase f#{t & NADPH )i
FEEIFRS GSH - HIE & B AIRf[H] NADPH %1t
% NADP 32 (340 nm) K] SeGPX {4k
GSH reductase : FI 54 #fe 2 Bh I 4% 1 1 1%
&) GSSG ~ NADPH Bl fiflj b v & Hh Js A it
&1 glutathione reductase {EA] » 7£ 340 nm [
H&E /8N NADPH FYRE{KEZR o 5L
VI AL (superoxide dismutase,SOD) s&Fl|F
RNASODkits(Randox,San Diego) HI5E » HI%E (8
5&Llunits/g HgbZR/R » —B{ISODIRZER50%
fifllp-iodonitrotetrazolium reductionZ & » H|7E
BHEERERESRSODIEE -
=~ #iEt

HEA R Z2BBLFYE £ A
(Mean = SEM) %5k » Ll Leven's [A'E %
5% ~ pair t-test ~ 8 /777 HT (Analysis of Variance,
ANOVA) #1753 il LLES 15 [ 2 58 55 ) e
(Duncan's Multiple Range Test) Z5{% Lt i il
(p<0.05) ° BLat » 3 L% EE SR /347 (multiple
regression analysis) 73 T FHRBRTERE Z AHBATE -

SCRRFEHS » TR TTRMNERZ - AT BENE TR

g B EVE (12) 0 JRELAH AR I S AL ) A
B (13,14) ° Look (15) f&Hi » [FRF/EH HCV kK
HIV B > Hom i i B B R B R i H TV
1K o ASBH ST L i 6w B {2 R <2 3t = R I i 2
B HCV 3% - Ik FP % o F55 P B
HERHAR (22—, p<0.05) © BLAb o {EVREEHAR %%
g e G Y I 25 & B BRI IRY R - 8K
TR - 28k B RLOF 2 R I A R
R BOR IR -

Zhang F A (16) f&Hi » WEEHIV-1, HCV,
Coxsackie’ s virus B3, B HIVIHEHIRNA - F|
FH AR A i B > 528 B0 998 T I % i B 7
2 BREE SAHBATE - Ko A (11) $8H > G
il 25 5t v P P 7 B L o R P R RS
& o BURE&G HCV BERIWIREE » nlReZEH
RIG OB R R HTERRZE - AE =508
W OF % 5k 5 8 75 0] DUAA SR = RS
TR EBRARKI20% o R S PR AR B il &
HAREA R VIRAGR -

e GPX WK » BLE(LRIFAR - &
{b H i % (Reactive Oxygen Species,ROS){ERFH
A8 (1) 375 % Bl 8 R v A W A B - ROS A
LIGE# MM (cytokines) HUIE(L ELIHEE - —8L
Wgeta - wliFe B g n] DIdiGE IF R R E B3 %
[HE (17,18) © L9t - BRERSELEY) (MDA) %
B I 2 W B B B (19) o AR SRS SR8
0 C AU 22 R IR BRI AR S AL I ERE) MDA
SRYFEEIEE NS - 841 SOD Bl GR 15
PEECE A & o BURREA TR 2 21 SOD 8GR
RIGERE HEE o It GEERT GPX IEMEEIE
MR BURSEALR )RR (R o

CHRIfF B #ALIMEK SODEL GR J&EMETER
BES —(E A BOGEATE (R=) - KW H#&F
SOD B GR {HUEAEIGHEES 6 i H I I L a2 mi
1K o TEIREE 3 AR GPX IGMEBIE T » H
TEIREESR o {18 F IR HoyE 1k FI B8 e va B mi s
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B 3 ARG o HEMEREEED - 15 A
BiEGE HCV RS [ BN 2 S LR ) (£=)
KeliiisE (cytokines) 7 ERE « A1 > FEEN
& H I > SN E CIERR » T LA SRR 7 B
MR IR AR (10,16) ©

BEEGHES 3 A A 25% B8F (3/12)
KAgHlH HCV-RNA & © R0 » H 84 % HIEH
(10/12) TE26 6 {li A AR HCV RS - 18
556 {18 A AR R B BUR E Ml (351.25
+17.21 ng/ml) SEEEMAR HR E R E il &

P95 B A0 R 22 3 A0 i ) LI i P e By > LR R
i R R A R R AR I o (HIEER O3 75 s 56
2 R > A REtE— DA -

o o LU #G RO+ (o R R ST R
Ribavirin {fFfl 2 & 2 5 77 0] DU 8 E 090 7
SHEZS » ELMERFIGS R LA & & n] se B A EHIN
HCV JREE BT MRE R 2 & 5 H B
A LAERS F RN & SR LT T ee R 2 s
REE AN HEEIERREAGE - 2E
(CAEE a2 SN 3] U

HE (298.73114.36 ng/ml, p<0.05) ° [LA} - K

Table 1. The blood concentrations of selenium (Se) in patients with chronic hepatitis C and healthy

controls'?
Group Se concentration (ng/ml)
Healthy subjects 355.77 + 10.55¢
pretreatment 214.80 + 17.88"

294.47 + 10.88™
283.92 + 19.91°
325.13 = 15.27°

1st month during treatment
3rd month
6th month

! Results expressed as mean = SEM

% Values in the same column with different superscripts are significantly different (p < 0.05)

Table 2. The MDA levels, SOD, GR and GPX activities in patients with chronic hepatitis C (before

treatment, n=12) and healthy controls (n=8) '

Parameters’
Groups MDA SOD GR GPX
(nmol/g protein) (U/g Hb) (mU/g Hb) (nmol/min/mL)
Patients 0.45+0.11° 20.34 +0.65* 34.32 +1.98 31.45 +2.54°
Healthy 0.21 +£0.09° 14.87 £0.36 23.52£2.01° 45.58 +3.98"
Controls

! Results expressed as mean = SEM
% Values in the same column with different superscripts are significantly different (p < 0.05)
3 MDA: malonyldialdehyde; SOD: superoxide dismutase; GR: glutathione reductase; GPX: glutathione

peroxidase.
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Table 3. The activities of SOD and MDA product in patients with chronic hepatitis C before and after 3
and 6 month of therapy!?

pretreatment 3 month 6 month
SOD (U/g Hb) 20.34 +0.65" 24.76 +0.55° 15.45 +0.36"
GR (mU/min/ml) 33.08 +9.73° 4745 +7.70" 25.03 £3.31°
GPX (nmol/min/ml) 33.32 + 10.20° 23.90 £9.17 40.14 +7.50°
MDA (umol/ml) 0.48 +0.09 0.61 +0.07° 0.32 +£0.03"

! Results expressed as mean = SEM

% Values with different superscripts were significantly different. (p<0.05)
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Original Article

A Study of Blood Selenium Concentration and Oxidative
Stress with Supplementation of Cordyceps Compound in

Chronic Hepatitis C Patients Treatment
Wang-Sheng Ko and Chih-Hung Guo*
Department of Internal Medicine,Kuan-Tien General Hospital', Taichung ,Taiwan;

Research Institute of Nutrition Medicine?, Hungkuang University, Taichung' ,Taiwan

Abstract

Objectives: Evaluate the effects of Cordyceps commpound (TCM-100) Supplement on
blood selenium concentration and oxidative stress before ,during and end-treatment in chronic
hepatitis C patients undergoing interferon (INF) /ribavirin therapy.

Design and methods: Twelve subjects were assigned to receive INF-a -2a/ribavirin
for 6 months .Eight healthy controls were enrolled in the study.Blood sample were collected
at different points including before ,during therapy 3th and 6th month for treatment. These
samples were analyzed for blood selenium ,oxidative stress and viral clearance rate.

Results: blood selenium levels were significantly lower in chronic heptatitis C than in
healthy controls at pretreatment.The levels of blood selenium became higher at 3th month and
6th month of treatment time.The blood selenium levels in viral clearance patients were highter
than those without viral clearance.

Conclussions: The Cordyceps compound supplement may be a complementary therapy
in chronic hepatitis C patients to increase the serum selenium levels,viral clearance rate and
decrease oxidative stress.However ,further large-scales ramdomized study will be need to
clarify the effect of Cordyceps compound in chronic hepatitis C patients treated with INF-a and
ribavirin.

Key Words: chronic hepatitis C, selenium, Cordyceps compound.
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