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Abstract

This study was conducted to evaluate the efficacy and safety of vanadium water (VW) on cancer-related
fatigue of non-advanced cancer patients. For the experimental group administration, participants consumed three
500 mL/bottle bottles of Jeju Island’s VW, which contained 15~20 ppb of vanadium, three times a day (morning,
afternoon, evening) for 4 weeks (28 days) without any additional treatments for fatigue improvement. The control
group participants consumed three 500 mL/bottle bottles of ordinary water (0 ppb of vanadium) three times
a day for the same period of time without any additional treatments for fatigue improvement. After 4 weeks
of VW consumption, total score of Revised Piper Fatigue Scale (RPFS) was reduced 30% compared to the basal
score after Fisher’s Exact Test which resulted in a statistical borderline significance (p=0.0799) and result of
t—test of comparison between two groups’ RPFS total score and fatigue cognitive/mood changes resulted in
a statistical significance (p=0.0112). In detail, only 36.4% of control group (N=11) showed improvement while
77.8% of treatment group (N=9) showed fatigue improvement. No other lab measures, including thyroid hormone
level indicated any significant differences between two groups. In conclusion, daily consumption of 1.5 L of
vanadium water for 4 weeks showed improvement of non-advanced cancer patients’ fatigue.
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AFoZE HEAQ] A7 dz= Bud vl gl
vl (vanadium) o] & BhUE Al o2 Hg So] HAo
2 EAstE WA 34 da9 tUEA, BFY tbolu
gz ote WSIkA ek dA Ve V, 9 HEE
23, AL 50940tk viuE-S A EA WA 1 FHeFol
A= AT e T8 9GS stoh. AESA Loz
FH & o viuES FH2EHEY FEE JASe o=
dHA Qar, kA 7, Z5-0]y A WA E ol A phospho—
tyrosine phosphatase(PTP) &4 2] AsjZ <& d9d=x4
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a2 &of F HriHeE ARRS A RELS o3 2Tk RPFS
% &5 A< (behavioral/severity), A 4= (affective
meaning), 77ZF F<=(sensory), A/ A4 (cognitive/
mood) 8] 2F58&F, SETAUTF Agot NAAFY W
3= #7F vlwsl A, visual analogue scale(VAS) H4=¢
2F 58S, SETHAUDF AT AT HEE 7
7t ¥l s AT
Aol AH8-E 2% H7F =3 Piper 5(7)2 RPFSE
Lee(®)7} 73 gt=<lel A8 4 JA 83 A=}
B3dzrl A" =3 & 4 U+ Revised Piper
Fatigue Scale-Korean version(RPFS-K)& AF&-3}51t}. 9]
ETE T 20 YR FAHICH 1F FF5IY
(behavioral/severity) 633, A< < (affective meaning)
473, 7744 9 (sensory) 473, A/7](cognitive/mood)
P 52 7 T3] 05ddA 10722 A}Alo] A 2}3sl=
Aol AZIEF HAE Ul 714 sEFH #R2le] <
Agts 2HFE AFSEF ® IEFHVAS) 2 745
of loH, AUt EE4E JEAEY 255 v
A F7r=TY WA AlE]|= Cronbach’s alphav 0.93°] %)
TH6). VASE= RPESO] F7H4 Q) HESAETE ARS8
o ol Z} g A ZA FRAHOE == T
& F¥sle SHETEAN ¢ oY b A3 E
ZA et F8&3HA A& ko
A5t A2 E D2yt Aste Ao2 YEdTh
3 8% A2 HE92 triglyceride(TG), cholesterol 4=
o &8 A, F8FTAUF)F W3 945 AR erythrocyte
sedimentation rate(ESR), C-reactive protein(CRP) 4=3] 2]
+& A, 8T AUF)F "I E w1t vlust g 945A
%24 ESR, CRPE ZA3A=d, ol 4ol &3] A
== FHAlolth ESRE HE 19 I £25 |83ty
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(Table 1).

Frad gt

=& 47 F A5H A A7} 15T BAE Fisher's
exact testZ EA% A7 FJ8E0] 0.0792 A4 FolFF
10%0l A BAH SR fofgh Aol 7t YERSTE REHe| B4
2 S g8 T g w8 2ol 95% Al
0.021 ~0.8072 A F&H D9 REE&o] =& o= Yey
tH(Table 2).

RPFSE] Aol oA 5817 Hlugd S Al 273 =
0F2] zFolgto] HERTIAA = 173616582 THAE, Al E
TAAE 220028672 HAE SFHoY F F 7H] {9
3 zpol= Ho|x| gFgton 4FAol= dE2FANAME 22.09
+22739] AE, Aol e 4411 +32902 F o 7He]
SAAoz {93 2olE HATH(Fig. 1, p=0.0470).
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Table 1. General characteristics of patients

1803

Characteristics No. (%)
Sex Male 3(15)
Female 17 (85)
Age Range 27~52
Median 40
Underlying disease Thyroid cancer 18 (90)

Breast cancer

Colon cancer

Duration from the diagnosis
Experience of treatment

history prior to the study

1(5)
1(5)
25 months (mean)

Red ginseng supplement 7 (41)
Herbal medicine 6 (35)
Red ginseng supplement with herbal medicine 2 (12)
Herbal medicine with acupuncture 1(6)
Red ginseng supplement with acupuncture 1(6)

Duration from the treatment for fatigue

6 months (mean)

Table 2. Distribution of subjects with a meaningful RPFS
score reduction (over 30%) from the baseline

Condition
Group No interval Improvement Total
change
N % N % N %
Control 7 63.6 4 36.4 11 100.0
Treatment 2 22.2 7 71.8 9 100.0
Total 9 45.0 11 55.0 20 100.0

Fisher's exact test p=0.0799.
95% CI for difference (0.021, 0.807).
RPFS: Revised Piper Fatigue Scale.

150.00
120.00

90.00 .

60.00 \i
30.00

0.00

Week 0 Week 2 Week 4

Fig. 1. Effect of vanadium water treatment on total scores
of RPFS. RPFS: Revised Piper Fatigue Scale. =—: control group,

: treatment group. p<0.05.

FRaY ot

RPFS A& & A5 359 H4HE: RPFS 2% 5 &
F99Y Holl oM F8HT M-S Al 259 059
zpolE xR TN ME 591 +8.18, AlF Tl AE 5334825
ojlom F i 7o fojgt Aol Kol gkfom, Egt
452t = 0F949] xfolgho] Wiz 845%10.75, Al@
1322+11.602.2 F o 719 g 2fo] & Holx| At
(Fig. 2(a)). 8999 Aol A &1 nugdS
A 2FA = R TAME 44546179 ZHAS, Al P79
ME 27816169 HAE B F 7 79 £93% 2ol=

o

k<]

gl

Holz] ggkom 4F3}d+=
3275989 TAE, AT S 76717189 THAE B
Rom F o 7Y FAHOE AALAGY folg AolE
1 9 th(p=0.0762)(Fig. 2(b)).

A7t o] Aol lojA 8T Bl S Al 253}
A 3 Zpolghe T 3.00+4.67, AP T ME 533
9012 F 7 7+ froJgh zpol& HolA gkkon, 5§
Ad} 4720 2o ghe 2T 5914563, A ET 10.89+961
25 7 7] BAFSE AARS] Fos Aols EAY
(p=0.0826)(Fig. 2(c)). JAA/71&] A=l ojx S877
H P A 2F 3}l = HET 400+569, A&7 856+890
25 3 Y BAAR AAMGY Fo3t 2folE B
B (p=0.0909), 472t = 58 A HnE 3 2fole gz
4454513, AT 1233+£8838 F + 719 EAFC R
FY3 2ol & HATH(p=0.0112)(Fig. 2(d)).

VAS A sk VASS Aol dolA &8 A Hlw
Y& Al 2FAtE 050l HIsiA DT A= 16.00+£14.23,
A ATl A= 7.78+29.310] ZAstH o, 2F3 oA F 7
7re] frolgk Aol & HolA| gkgkom 4F AN M E vz}
A& 0Fol HlaA TS 1891 +16570] #AAE, AlFT
ol M= 27.00+£25.260] st F o+ 7He {28 2ol &
Holx] gkskth(Fig. 3).

3 A9 A 3 TG X0l dolM 2§
A} vl L A 4520l = 05l vlshA HETe F718t
E FAS ANETEL Fade FAE BYoy O WEke

T Zrof ol gt 2ol E HolX| &dth. EF cholesterol]

2o o)A & Aol hRTAA 7t =L Fo] Kol

2 £ Huys
ZAug i
(p=0.0021)(Table 3).

ESR 3¢ W3}l ESRe| x| Wsle] glojx 58 A
H DS Al 4539} 05319] Wshe tjZ=Toll A 264+1091
mm¢] ZAE AP TFAME 3112280 mme] E71E &1
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Fig. 2. Effect of vanadium treatment on individual scores of RPFS (a) behavioral/severity, (b) affective meaning, (c) sensory,

(d) cognitive/mood. —: control group, —: treatment group. p<0.05, Tp<0.1.
80.00 25.00 T
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Fig. 3. Effect of vanadium treatment on VAS. VAS: visual Fig. 4. Effect of vanadium treatment on ESR. ESR: eryth-
analogue scale. —: control group, ! treatment group. rocyte sedimentation rate. —: control group, ! treatment
group. Tp<0.1.
Table 3. Effect of vanadium water treatment on lipid profiles
in subjects S A 4FAAE o] 00910349 F7HE, AP
Triglyceride (mmol/L)  Cholesterol (mmol/L) 005+0119 722 BHPo %= I 719] G938 xpo]2 B
C 1 121 V:f)e; 1436\;] jf)k; ”255\16(?1;4 449:7 ff)kISS* *1H @Ske(data not shown).
ontro 31 +0. .26+0. 0.30=£0. 94=x0.
- 7k
Treatment 084+0.09 076010 4844025 A4.74+032 #H3As=2E FX Wk PHE=E T3, Free T4,
"5<0.05. TSH, Tg Abe] 5] glo1M &8 Az} MmPs A 453
ole T3 X< ExTANA FoZQ HAE BT, A1E
4F2e) T o 7he] BAIH O E BA NG frold AfolE T2 o3 AfolE Ro|R] gttt Free T4, TSH, Tg Ab
R A Hp=0.0598)(Fig. 4). o] FX& hETo|Y AlPT EF o HIlE Ho|XA

CRP x| ¥38}: CRP9| 3]0l lojA &8 A3} vlal

s

¥ ttH(Table 4).
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Table 4. Effect of vanadium treatment on thyroid function 7F 30% o)A MAH A9 e THOZ HhESY &
Treatment Control o] AAAQ 9o 714 4 A& Ao Z JARY. RPFS

0 week 4 weeks 0 week 4 weeks e 27 R gdo g ro] AHEYS u dEdo

b T (pmolt) 235410 205540 1 1400 osonp O3 BATAANE G A st ) 2
TSH (mIUL) 0354060 049+116 L14+L11 055+0.63 452k B T 2] frej @ Aol & HelA] efont Q1)
TgAb (U/mL)  114+103 150+720 145+810 9.8+7.30 718 d o] MEs} 4520 EAH R §2d) 2o]E B
D005, o, & F2re] AAe AA/NR el 71 2 Folg
HetE Ao 2 Btk A4 oA dEate] Az

. Z 24e )¢ ol Lolnk. Bpvit 7] hE WA o) B

@ol ol Aol BAA adv} A FE3) B

1985 w5 294 (Food and Drug Administration, o) SAHel Tz GAHel S TR Ao A=
FDANIA o] 4€ A2 e FEAEA B0 HE o) meo gamel de o S48 VASE B
PeAT el AN B AR A ARENAD, O1F e vas Hoe marE Asuw £ 1 s
Avie & wELokss @9 A HE AT WHE go 4 oz Al vxER NPT, F 2 0
7F3HA E]?}E]'(15,16). Bulck<%(l7)—3— X729 7FA = 49 S8 zpo]e mo)x| Tt o]Abol 73“4__,;: zats
A glole B + glvkx _3]’93\‘:]' o]9} Zo] &ef ek} H K8 A oraate] QlolA] 19 15 LA 437+e] nluE4
ARE FRAAT & AR T DA @A A DN W ou o u L o pirs S st Q1A o
SARFLE AW ABE T wE WG AL g EE NIAAT $Ade2 FAE AlS 2ne

HolA 71 B3 dolue 24 F UEA FAE
sl QolA AR H, AN, Y F S SHOR o

u}wgq Es F 2208 998 Aseche was
&g = Wtk ope} 27} SU1Eol wet A hﬂﬂ%ﬂ% o] E Aol B A 4-]; W8e =as90
ARYG FEFFo] AstH o] AATFFo] Zo| 5 Gel %3] Wahe Amum S8 Az muHS A 453
7 ole @ AElE F2E US e A *11417%0] TG T ST SAwE, 8 @ wAE ol AT
SoE N IR o hzTH AGE, T T 24 FAHCE §F Ho
a3 H e AL ASAAHLIBLY), ool At S Ho]A] egkth. Cholesterol 2] W3l AW EHH 3

. [ = = 5 . T ol == , ™
ol wRiu el A& AN =Sl }\]%:_le 3.e A v WAL A 452}l 29 cholesterol X7} 7F4&
] Barton 5(20)2 Q4FEES 8F B¢ H4FS 499

stol hzwa AGE, F & 1] BAROE R Aol
HATHp=0.0021). @FAA<] ESRe}F CRP9| 4% w3}
AURE &8 A3t Mg A 4FAE ESR 417}

200 9] 3=} = AXNAA 1~2 g/IL AHF 3 3ASo] vk
Z51} 4to] do] FoA & Ao E Huste FAHHA

235 BRIy o9 % lycopenes HAHPAL -z}l A, o s
misteltoeE o8] 79 &S 717 Ao A FAEIGS @501]/\1 gaEslen g ghel M e AY

o] = ate] A AXI} AXEE AL B 2= 91 TH21.22). U d 574]%—'1 o2 AAAZ freoldh AfolE B
’ Wste] fol Aol & oA ¢

gl z mlm il

2 Aol e uhbE(15~20 ppb)o] £ S85F ) =
A o A7} 282 Zo AHE AL H2x Wiyl 9 Sk ﬂ:rL 7‘710115 S84 FES HFH7 AWoAL 2
Tz o] ZWAATE E5 BFEAL. ATE 9§ wa= ASAFANE T FFe vF Ao 2 Vst ot 45
A o A19EbA) £ 208 RAHQon 12 gArA el v 8 F 49T 23 G5AAR! ESR 4
% 1FAA) 18902 53 g wes AAsgn, WA FANALD BAAR FoldE nAU.
ol= 71 B2 st PANAAFEY} T2 A 715 Hrkeket 2ol AT EE T3, Free
Qe u 5=g o]ydt N2 AT EE Fx]9 7 T4, TSH, Tg Abe] ¥stE dHud X8 A3 Bluis
& %o Zle oy BAMISY s wE g N AT AR F FA Aol g A g slo g Hel
& st @ASE stolg J2E =74 &) "W d Hhbeas A 328 39 Wt 9= 4 oot
Aoz Alggch 53] 9238 go] =7E AT 847 S8l 9le]
A7 =7 T P=5= RPFS W (A2 EH 717 7114 Falde] gls Aoz At 2 A79 23 vpuESs
9] 30% o] A" HlSS v WS Fisher's exact 89 FAAA 5L F A2 A Ao bR
test 2 007092AM FoFE 10%4 5A4  F3EE aefsi= @ o=z non

°2 fog 27t YERTh RPFS 447 7t vl

A 2F Ak = Fod Zfolg BolA| gokot 4FAtel = e %

gk ztol & Kol AAHQL 92

o] S B = 9k vhtE o8 3 AFHe gae AT 1Y 15 LA 4573k vhvkas 5-&0] R gA
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