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<Abstract>

The purpose of this study was to evaluate effects of artificial balenotherapy on the
with degenerative osteoarthritis were selected as the subject do this study among the
patients with degenerative osteoarthritis having pains in their knees by the criteria of
America Rheumatoid Association. And the randomly selected ten patients out of the
twenty were classified as an artificial balenotherapy group and the other the patients
were in a control group. Ten individuals with degenerative osteoarthritis patients in
the artificial balenotherapy group participated in artificial balenotherapy program four
weeks from March 1st, 2003 to March 3lst, 2003 in Daegu 00 hospital. Ten
individuals with degenerative osteoarthritis in the control group did not receive
Artificial Balenotherapy.

The conclusions were as follows:

1. After 4 weeks of therapy, the score of WBC(p<0.01), RBC(p<0.01), HTC(p<0.01) in
the artificial blalenotherapy group were significantly decreased, compared with their

scores in pre-intervention.



2In the balenotherapy group, significantly increase Na ion(p<0.05), decrease K
ion(p<0.01), unchanged Cl ion scores were found, compared with their scores in pre-

intervention.

3. The result of the substudy about the effects of artificial balenotherapy on the
substances that have relations with the function of liver were following that artificial
balenotherapy group, increased total bilirubin(p<0.01), unchanged total protein,
Albumin, total cholesterol, GOT, GPT, ALP were found, compared with their score in

pre-intervention.

4. The result of the substudy about the effects of artificial balenotherapy on the
substances that have relations with the function of kidney were following that in the
artificial balenotherapy group, reduced BUN(p<0.05), and increased creatine were

found.

5. The result of the substudy about effects of artificial balenotherapy on the knee pain
visual analog score, knee’s functional score, ADL score were following that in the
artificial balenotherapy group, decreased  VAS score(p<0.05), increased ADL
score(p<0.01), unchanged knee’s functional score were founf, compared with their

scores of the pre~intervention.

In conclusion, the result of this study suggest that artificial balenotherapy improved

ADL score and reduced knee pain visual analog score of the patients with
degenerative osteoarthritis.. The result proposed that appropriate use of artificial
balenotherapy improves the degenerative osteoarthritis

1.4 £
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AR Ad2™(mg/2) A=gk(mg/2) A& 21274 2 H100g 3
K 2.4 24 KoCOs3 0.00425 0.85
Cl 19.0 18.8 NaCl 0.031 6.2
HCOs 162.8 163.4 NaHCOs 0.025 45.0
Na 5 929 NapSOq4 0.032 6.4
S04 21.7 21.6 NaF 0.016 3.2

F 7.3 7.24 Li2CO3 0.00069 0.14
Li 0.13 0.13 A A 0.30849 61.79
CO3 2.4
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Table 1. The effects of sulphur springs on the blood components within group

Variable Group Pre-test Post-test df t P
WBC Experimental 581 = 1.77 523 = 0.98 9 2301 0.047
( 10°%/mr ) Control 752 + 1.48 751 + 1.16 9 0217 0.333
RBC Experimental 417 + 040 393 + 0.40 9 7913 0.000
( 10%mr )  Control 452 + 0.37 448 £ 055 9 0217 0.833
Platelet Experimental 219.20 +31.45 219.00 £21.83 9 0.020 0934
( Pg) Control 246.80 +£40.37 248.20 +40.78 9 -0.814 0437
Lymphocytes Experimental  28.34 + 4.92 30.11 £ 6.15 9 -2.032 0.073
( 10%mr ) Control 2732 + 8.8% 2752 + 823 9 -0430 0.677
Monocytes  Experimental 935 £ 0.78 807 £ 211 9 1411 0.192
( 10%mr ) Control 792 + 2.70 810 + 271 9 -13500 0.000
HCT Experimental 37.64 £ 2.59 35.29 + 2.96 9 6.631 0.000
(%) Control 40.02 + 3.29 3958 + 264 9 0922 0.381
MCV Experimental 9040 t 3.57 90.10 £ 2.92 9 0635 0.541
( fm ) Control 8860 + 2.17 8960 + 2.88 9 -1316 0221
MCH Experimental 2997 = 125 30.14 + 153 9 -0662 0525
(Pg) Control 2932 + 1.24 29.14 + 0.97 9 0852 0416
PT Experimental 12.05 + 0.50 12.26 + 0.34 9 -0878 0403
( second ) Control 1242 + 044 12.24 + 046 9 0.870 0.407
ESR Experimental 23.60 t24.52 22.00 £12.38 9 0335 0.745
( mm/hr ) Control 2520 £ 7.76 25.00 £ 6.73 9 0.134 0.897

2. A% WolA LAF7 Erde] MAE G

24 HLd APFd FS Nax 2713 2(p<0.05), KE 723t 2.9 (p<0.01), Cl

71 AW A 27 A9$E Narl 2439 2(p<0.05), K, Cl& ¥37F Qo



Table 2. The effects of sulphur springs on the minerals within group

Variable Group Pre-test Post-test df t p

Na Experimental 14520 = 2.04 14760 = 1.84 9 -229 0.047
(mEq/L) Control 150.60 = 3.03 148.00 + 4.57 9 3.027 0.014
K Experimental 440 + 0.29 412 £ 025 9 3.331 0.009
(mEq/L) Control 446 + 0.26 440 = 0.21 9 1.765 0.111
Cl Experimental 10640 £ 1.84 106.20 = 1.93 9 0172 0.867
{mEqg/L) Control 109.80 + 1.03 109.20 £ 2.15 9 1.203 0.260

3. 4% Wolx LA Br% AE 9@

27 715 BEYE ERE v IS Lot A 2HFTE &9 4Y
=2 %9 Total Bilirubin® %<& Z7F3Hp<0.01), ¥R Total protein, Albumin, Total
Cholesterol, GOT, GPT, ALP¥ %2 W37} gl

279 F$-+ Total Bilirubin, Total protein, Albumin, Total Cholesterol, GOT, GPT,
ALP9 %o] 5 W3t gIATHE 3).

Table 3. The effects of sulphur springs on the liver profile within group

Variable Group Pre-test Post-test df t p
Total protein Experimental 6.79 = 0.32 6.94 + 0.30 9 -1.271 0.235
(g/de ) Control 7.32 + 0.40 7.30 £ 042 9 0.324 0.754
Albumin Experimental 445 + 0.43 435 = 0.19 9 1.084 0.307
( mg/de ) Control 440 * 0.31 444 £ 0.27 9 -0.665 0.523
Total Bilirubin  Experimental 0.48 + 0.09 0.85 + 0.26 9 -6.351 0.000
( mg/de ) Control 0.88 + 0.32 094 + 031 9 -1.993 0.077
Total Cholesterol Experimental  208.84 £62.05 197.32 £21.51 9 0.468 0.651
( mg/de ) Control 228.16 +30.66 22720 +24.67 9 0.308" 0.765
GOT Experimental 17.95+ 4.42 2166 + 3.13 9 -1.878 0.093
(U/L) Control 265 = 6.15 26.96 + 557 9 -0.262 0.799
GPT Experimental 18.04 £ 6.81 1994 + 744 9 -0.993 0.346
(U/L) . Control 24.82 + 7.67 23.66 + 6.87 9 0.554 0.593
ALP Experimental 98.50 +33.57 96.60 +23.54 9 0.145 0.888
(U/L) Control 93.80 +17.38 94.00 £22.14 9 -0.054 0.958
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UN3# Creatininedl] vl A& 9&S Lol A 2AFE AL AgLddA
= BUN% 74319 1 (p<0.09), Creatinine< 3713+ tH(p<0.05).
WY X8 FEdx & UFxe A$-+= BUN#H Creatinine 25 W37F QIvHE

Table 4. The effects of sulphur springs on the kidney profile within group

Variable Group Pre-test Post-test df t p
BUN Experimental 23.70 + 4.05 19.84 + 356 9 2699  -0.024
( mg/de ) Control 16.22 £ 583 1544 + 3.99 9 0.564 0.586
Creatinine Experimental 054 £ 0.05 0.64 £ 0.05 9 317 0.011
(g/de) Control 056 + 0.09 053 + 0.06 9 2.170 0.058

Fewd 533 /1544 2 934854 A5 uAe gge dop 4w,
e 488 ABTAAE A BRAEVAD B0 Bashe, Bael ToIEN
oM (p<005), VFHEED F4(ADLE Z7hshel, QARARFA) S AU
® G eRA SHSE AY ol 27150 ALAT BALQ Aol AL
F2 HEHA g YaRTY FrE £84 F3% V155 2 dANTEH
Z

Table 5. The effects of sulphur springs on the knee functions within group

Variable Group Pre-test Post-test df t o}
VAS Experimental 4.80 + 2.49 270 £ 0.82 9 2.849 0.019
( score ) Control 540 + 2.46 4.00 = 2.67 9 1.871 0.094
Lysholm scale Experimental 69.30 + 8.76 73.20 £14.78 9 -1660 0.131
( score ) Control 56.20 +23.38 62.80 £12.43 9 -1.607 0.143
ADL scale Experimental 64.10£17.51 70.20 +15.27 9 -4.650 0.001
( score ) Control 56.20+16.66 57.20 +£15.30 9 -1.430 0.186
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A FoAd 2F A %E& #Aste FAHEY WS T vhg, AH L W
o] APTH# hET el zo)7t AEAE dolE A, HCTY ASv Aol gz
il o Wo]l ZHAFAATH(p<0.01), WBC, RBC, Platelet, Lymphocytes, Monocytes,
MCV, MCH, PT, ESR9| ®#3F2 AL # 2T o Aoj7t JATHE 6).
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Table 6. The difference of the changes of blood components between group

Variable Experimental Control df t p
WBC -0.58 + 0.80 -1.8E-16 = 049 15.034 -1.956 0.069
( 10%/mr )

RBC -0.24 + 9.632E-02 -4.2E-02 = 0.61 9.445 ~-1.015 0.335
( 10%mr )

Platelet -0.20 £31.61 140 + 544 9533 -0.158 0.878
(Pg)

Lymphocytes 1.77 £ 2775 020 £ 147 13.749 1.590 0.135
(%)

Monocytes -1.28 + 2.87 0.18 £ 4.216E-02 9.004 -1.610 0.142
(%)

HCT -235 + 1.12 -0.44 + 151 18 -3.857 0.005
(%)

MCV -0.30 + 1.49 1.00 £ 2.40 18 -1.452 0.164
( ym )

MCH 017 + 0.81 -0.18 + 0.67 18 1.052 0.307
( Pg) .

PT 021 + 0.76 -0.18 + 0.65 18 1.233 0.233
( second )

ESR -160 +15.10 0.00 = 457 10.635 -0.321 0.752
( mn/hr )

< dixde Fr1d ¥eFs vud d3, Nas
o (p<0.0l), K= 43Tl "=l v o &
o zkol7b JAJTHE 7).



Table 7. The difference of the changes of minerals between group

Variable Experimental Control df t p
Na( mEq/L ) 240 = 331 -260 = 2,72 18 3.695 0.002
K ( mEqg/L ) -028 + 027 -6.0E-02 + 0.11 11.867 -2426 0.032
Cl ( mEg/L ) -0.20 + 3.68 -0.60 £ 1.58 12.207 0.316 0.757

8. 438+ gz e 7% WsF vlw
AT 2T 719 2715 AA ER2 WHEFS vlwd A3} Total Bilirubin® %S

Ag ol gzdd v o o] FI8lH A Hp<0.01), Total protein, Albumin, Total
Cholesterol, GOT, GPT, ALPS] W3tz A3 diF 7Hd 2ozt AUtHE 8).

Table 8. The difference of the changes of liver profile between group

Variable Experimental Control df t D
Total protein 0.15 £ 038 -24E-02 = 023 14912 1.253 0.226
( g/dt )

Albumin -1.0E-01 £ 029 360E-02 + 0.17 14542 -1.271 0.224
( mg/de¢ )

Total Bilirubin 0.37 + 0.19 6.0E-02 £ 0.09 13.447 4737 0.000
( mg/de )

Total Cholesterol -11.52 £77.82 -096 + 985 9.288 -0.426 0.680
( mg/de )

GOT 371+ 6.25 0.46 £ 555 18 1.230 0.235
(U/L)

GPT 1.90 = 6.05 -1.16 = 6.62 18 1.079 0.295
(U/L)

ALP -1.90 +41.46 0.20 +11.67 18 -0.154 0.880
(U/L)

9. 48¥ 3 =< 19 AA7s AF v

ATE AL 4Py HEsx &S =79 BUNIF Creatinine %3}k z}o}7}
1e dold Ax 2AFE AL APTIAE BUNY #ZaFo] izt nl&l o
A" HolAvt FAAA Aole UNW ¥, Creatinine2 A @TAE F71E RHo)
, HETAME Z4e BFE BAA zo]7h AATHP<0.0INE 9).
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Table 9. The difference of the changes of kidney profile between group

Variable Experimental Control df t P
BUN -3.86 + 4.52 -0.78 + 4.36 18 -1.551 0.138
( mg/dl )

Creatinine 9.90E-02 + 0.10 -3.0E-02 £ 0.04 12.407 3.782 0.002
(g/d¢ )

10. 2 dix= 9 <84 75 U3F v

A9FH d2F 2o B 715 WL NEY A%, A% FFHEY 4 29
T g2l 2 AAY HolAW FAHA Aot AAT, £¥F AR F9E o
239 F7hE0] AW FAHY Aot YUtk 9A 2B AAALEA A5 AYD
o] Z7}Zo) gz 18 o ZoHp<0.01)(E 10).

Table 10. The difference of the changes of knee functions between group

Variable Experimental Control df t D
VAS -2.10 = 2.33 -1.40 £ 237 18 -0.666 0.514
Lysholm scale 390 + 743 6.60 £1299 14.321 -0.571 0.577
ADL scale 6.10x 4.15 1.00 + 221 18 3.431 0.003

A dF 715S ste 2AF ATl Atk 53] AEHAE A S99 gN L
28 do] #o3H, ?lﬂ]-"f] Axes AESAY 75 9t Y4E 35 T AL E
Ag drolx Ao AAQ duUAE AATFoZH Axe} MAS BEHH HFHA 7)
T FAAA o B3 Y £3}AE HI7|5EAY AT AAAE T V%S
7R 1 %lgui(Alberts & Goldstein, 1983), 53] LxdHo] EXFHO A& FFA I H 9
AA Ned FBHOE AAS Hedte 7|Hdoln AAE BHIEste 76 /HAHAS
A 5, 1982).

SHold gt oz viavtyg FF7)d o =AYA AstFrt AREZ £F HE dF
(hot water)zti stAgh, S-tetol e AF2EEH €& HE A4 25T o4 524
2 g AAd HEA T e 2HY FAHSL ATk I’HTT, 1983 5 BEE=

HI972 5 AEAAZXALA, 1978). WPl 2HF R distde & Aol fdx



% %9494 £ H(hot spring, thermal spring, mineral spring)ol& “& E]
4, g8z oz BE BERE IS 2Este HAY S5 Eo] AFAA AXEE UL
fé’&}% 2l 2 E& 2734 (hot water, thermal water, mineral water, thermo-mineral
FTHIBEWE =9 AR 1969). 23 4E A9HeR FAXEE B 4F
25 01’2}‘3_—% 2Holgtxn ARk vetuith MNELEVE dASA Erh o A Qe A"
oy 2xolg P g, dE, dolxeyl FoAE 25T o, d=, =
gal 52 20T °)4E "= 21CE VE&E2 A glom(o]d+,
PG EEFH0] FrEo] glojof ot
v 3A 84, ¢354, dFE9d T gHo] UAHAHESF,
o] 232 shaldl, 24, XY A9 dA e EXs Yo
}(magmawater) 27 f-#¢ 202 B r} o] o iddFH
Z WA B o 24, Ao sk, Az L5
olg wlAd So g3 2Ho] YAHHIE SFEU(BEE= BITHEE 1969), o T H]
A Ao 9% 2HL AFANA AFH Bo] A AFEZ Eo7t vtantgde €& ¥
ol =AYAAN @EMoly A T TRE T3 NERZ A £F He @Tolth
u}a}}ﬂ 2AFd &EHT AR(FA)Y Aol kP oz 2HFH M H} A A Hd
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A7 g9 F2 vhavke HUSE Bo] glow ¥r1Fe 4 & U B 23
stk whanel e BRogE ¥ERS LU o
Uo] gt £7o] AW W= A A5k EYHoloF Bk 1F =B
g% o, el ¢ G, BEeF % 2 2 GAE ¥ B
TH(F ol = BAY, 1987).

Seuehs oA HRE eHo] AEEel AYARY AANYOR o gH: v e

1€ 14584 o) 7o) AZFo] ol F Ml 4§ F ;A APl wAt Fghx

g %o} % e B BEE ER Bo] T BFBAE £4 LS B Eol 9]
34\_0_

B3 AHGR)eIZ B8 4F ¥ AL “AHE7 ol AR FoldHERE,

Seeae TuaA A oA A48 AU edgez WA o Yo A
o W2k s B ol BE 93 EBorblel aRel Angity mAL AEe] £of
Ao, 3 F @ e} AN oHE YA AR ARG 2AYE ol FAAL
vk E@ 19619 2AZ 190 $F 17de) A$o2 SAHE Ao} WS olgdtgom,
1814 2% 29 B2E HZE HPRTE /150 Aok

BeAe o 700d Al Agol 4L AT B, AFFe) 1 AFE Fot
AT AHANA BolA ¥ P HAS W, AT FkY F FUr 2F AZNM de
22 A2 F 92 AAD AEE 1 B B& AHA Aasn Fohgthe oloblrt A
A4 eoh £ e AW ALY nEE slatel 19813 39 29 WE ABTEE
el Y F AT o) Wl d3f 2 Age] we 23o] ATHATHLE Y, 2000).

$UlE obd7x LAl Y AP Adst 9n b §4o8 WL olf
3 Qe W ol £ LAFE 87 ARAME gl Aol

edagel NE BEL LS LMo HPYRId L B 2, 4¥, AY 5



o] BgF A, -9 XF, 715, AHEAY MEIF] W F, EE AR FEFHEA o
o AAGEoRA 219 X8 FLL AAY F Ut 22 AFE 2HLEY YR 2
o 27k 48 AW, o] Aol7t 7MY HL 2E(EHLE35-36T)NA Y&3H A A
TR = FFo] M HornF FAZte &) shEety, AAFEo] oty & A Aok

BEAFgME AU YEL o)gstd FHegsidoerm=z e W3 & I(reaction
effect) & Fol1A 40T E& AL

% 4&E sE FYgoF AV ek Aol AFoz o #HFI Frrgch £
HHLe AFE /MHA SRR, B9 Aol AXA GrFE HHI +FHH RE FH o
e g o] Qg AR FYE IKHOEE AR 59 JtedtA €9 E 29%E

o2 289 753} 5% 4395z &5 $oldi Ak gt AYLFINE 2%
o WHAt FAHEE A58 259 HBE G @ A v T1L 259 We
e ggulu), e B WHBe] fAT Fuel Hul, cirlel LHYRY Ao
$5710) WAL oty EHE Az AEol) U Aed F ,,lt} A & ¥
48 BHAEE qyRol ol2e YA No} AeTT UKL B AE Beed Aol
Soler) o F& I ARofo] Hlatd WA AAD B ARE Fahe] Sojsk sto
WHE Yosld oo ANH Wee oA Brh ¥ AFNHE AF wuly A
Agom whabd Eds LREARE FA AeFoR A2AHE FussAT AEsch
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1. 248 A83 g9 WBC(p<0.05), RBC(p<0.01), HCT(p<0.01)= A8 39 Z
skt

2. 2HE HL3 AFdTY A$ Nav F71892(p<0.05), K= #4289 .29 (p<0.01), Cl
= W37 A

3. &Ho] Mrled #- de FEEAd HAE FFE ot A7} H4PT Total
Bilirubin®] %¥& F713H(p<0.01), ¥ Total protein, Albumin, Total Cholesterol, GOT,
GPT, ALPe] 42 ®3g7F gt

4. o] AFZ7Td mAe IS dolE ZAF, AdPTdAE BUNS A Ix
(p<0.05), Creatinine2 Z7}3tQtHp<0.05).

5 &Ho] £#H 55 7sHT ¥ ARG AFd nAEe 9IS dotE A
AP TAAE AAA FFHENVAS)Y A7t ZasH o8 (p<0.05), 3SR HF
(ADL)&= 37 R A eHp<0.01), €82 7I5d s Ha7h o
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