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Table 1 Statistics of morbidities of Kaschin-Beck
disease in various townships of Zamtang County in 2007

W R ML AR
WilX % Joi N AL
AN# P PN /%
BRI 3111 349 1629 734 52. 36
HAL 1550 191 892 402 57.55
Vi€ 3148 346 1617 728 51.36
hHEE 2475 252 1176 530 47.51
B 7 1953 209 979 441 50. 13
FAAT 2850 301 1405 633 49.3
HAK 2286 233 1087 489 47.55
PEE 1635 151 708 319 43.33
SRR 2451 206 963 434 39. 29
g 2004 162 752 338 37.52
RAIL 2789 273 1276 579 45.75
ait 26252 2673 12484 5627 47.55
JE 7K BT 2 AU Sy Bk TR A B E e R A R K A

PEBEA Ca & BEAMXER | KB S T 32 295 5 10
RE L, XU R K AR R I SRR R
FEFEARAK

2 KRB S YUK KRB 5 &

PAEERFFE A 95 X 22 AR MR SRK 7 IX
AR BRIZ I K A1) F K EK B RK KR
KBTI WZBZ IR K K < LB AR

H TS YRS 33 ] A X K R S AR A3 ok, TR
CAT Y 4 Bk IR 2R 5 R 0 & R s Ik ge it
KREANKHE R 2 95 Hr T LA H KR KT
O R LT 30%~40% , TR FE K N BE BN R 215
50%PA 1 RO R K B S SR ARG ARG, R ARk
MR R p 4 RO K0 4 A28 o R
TE 40%~50%,

RABRIEARZ | B BRSO TS TR K B R
HO T R IR TR AR IR S R ATRK AR
WK R QBRI | BSR4 A A

3 KBRS OKOK B 5 5

I DX AR TE R B PROK S B P A5 L < mz a1l
K HS B BRSO E 5 i DX IR K B AR XK
Bt s <o XK AR XK B SR S e 1 R 1
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Table 2 The relationship between Kaschin—Beck
disease and types of drinking water sources

YOKAKIE  EUFEANEL I 1% 3 A I L
ati) Tt 30%~40%  40%~50% >50%
8 3 1 4
K
AR H A 37. 5% 12. 5% 50. 0%
11 7 1 3
SRK
IR EL A1) 63. 6% 9. 1% 27. 3%
4 4
LK
IR EE A1) 100%
36 7 11 18
VRVBK
JKFE 151 19. 4% 30. 6% 50. 0%

SR KK B Z 8] I A TE B 2R

A YOG IFESE B 59 A BB AT Y 32 R K K
PEAT T XL S R A R R E SRR
FATR & 5 LR LBV (K 3~4 K 1),

M 2% 3 nTLAAE 1, 330 B ZKOK 5L 1 0 Ak
3k P 1%, 28 T 260 mg/L, BE & R K16 & 1)
REARR, A1 1 9 R R R S R 4% K v A 7 Y
Ca®* Mg* S5 I0E & i WAL,

M1 ] v B BB R R 30%~40% 1Y
Tof 28 i BROK WAL 2 KT 150 mg/L; R 40%
~50% A %€ 1 IR K A6 EE 2 8 100~150 mg/L; B
R >500% 1 R FEAR KT ML EE £ <100 mg/L.,

Wit BRI, HEYEEL R 2B R K KR )
TR EARAL, 2 0K | Ca> M@ A F LR = |
KR HZ AR, R ReR8A R U HZEA
AR ES | BETREZ | (A BRAS I 2k 257
i, N 51— R B R

HeyE s A, R, A LR
B, TEEAE | TBESEIR A HUT R P HE R A R IR
B, REB A SR AR AL T2 2 A DR 28 1 T 9 Ak i
R I A R B

% 4, HEyE B 3K KR 2 M R K 8 R &
SR, L AR R R 5 K T Y R R 1
RS R BV T IR 0 DK I e
Bl T AV 1) DX 3 9 15 AR R AE L BB ROl 30%~40%
FFEEYOK TR & 8 2 /N T 3 mg/L, IR H 40%
~50% 1 ZE I JE B R 21 3~4 mg/L, BRI >50%11
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Table 3 The relationship between morbidity of Kaschin—Beck

disease and degree of mineralization of drinking water

B 30%~ 40" 10%~50% > 50%
IEAEL 17 17 25
. A 110. 30~259. 10 86.6-164. 9 62. 80~123. 70
B LEE (ng/L)
Y 172. 28 126. 21 89. 84
., e Y 26. 05~50. 10 15. 80~36. 07 11. 03~31. 06
Ca” (mg/l1.)
I 36. 0 27.15 20. 91
N S0 el 6. 08~~35. 26 3.65~13. 38 0.10~8. 51
Mg (mg/L)
S 13.22 7.77 4.68
0 2 21
<100
0. 0% 11. 8% 81. 0%
] ‘ 6 13 1
WAL (ng/L) | 100~150
35. 3% 76. 5% 16. 0%
11 2 0
150~260
61. 7% 11. 8% 0. 0%

TE 2 7R T b B0 A7 7 6 5 M AG I s R S A

R4 XBTRBHRESRKGERBRR AL
Table 4 The relationship between morbidity of Kaschin—
Beck disease and humic acid content of drinking water

HIR 30%~-10% 40%~~50% >50%
B TEAHY 17 17 25
R JEIEAN 1.25~3.07 2.08~1.13 2. 15~6. 51
(mg/1.) ST 2.06 3.39 1.73
9 0 0
1~2
52. 9% 0. 0% 0. 0%
6 3 4
T 2~3
) 35. 3% 17. 6% 16. 0%
[X Ja]
2 10
(mg/L) 3~4
11. 8% 58. 8% 12. 0%
0 1 18
>1
0. 0% 23, 5% 72.0%

B FEIR & /2 KT 4 mg/L, JEFARRIE K PATHL
JRA) EZ Iy, AT RE TP AR TCHLICER i i A
AR
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Fig.1 Schematic map showing the relationship between
morbidity of Kaschin—Beck disease and degree of

mineralization of water
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TEREPY A 7k 7 BAF R T ER X FAAEE TR Z
K S 1 AR A B R il AP AR RIA R
1960 AEHIMZIAZK IR R =35 40%,1959 F4T iR %
FHWII R SRR Z WA A 21 4R T A
WA, AN AR AT R Rk iz A SRk
DI TCHG 1958 4FBUSNZ 2K | FRTE AN E 1970
A FR R IE 55%, 1974 4F MR FE 7 IR K 1981 4F R
a3 R 8%, bR S 38 3 BT, TROK K i e K S5t
A AR St T A R T

iR TR NS B 1 i NG SR TIPS A=
TE T O R ORI, BV AN 3205 9% 046 B v S
B R 5w AR I AR K K IR

B X8 B 2 ROKFT 3K, 2007 4EFEGR U )I

T AREFE Rl ok SCHl B UK T2 4
AR RIVBER GG 2 2 MARTEH: GFE 50~70 m)
WOKTA, POREZEHT AR, FI AT i 95 K 5%
7 BCE R B R By IR 22 B 5 h UK B 7 i Sz XA
Fe/NTIEE R IR, i B XA ZE A AR 28 4 K
[ R ol DX AR IR B 2R 9 21 (T 2)

6 M K/NEIEE K TR SRR

AR AE e YE BT M BRR 45 & & KR e 4T
JETRRR A, 45577 BUR K8 15 ER 5 Biin FL A
B 5 2 il TR 45 A1 30 IR, IR 60~90 m, fift D
T o NS 6 o ME N2 2 i be 15 kb4
W22 X 8800 A A& A AR T IR K 9 X BEAR T
S R S TR IS T 3 MR IEROR |

YRS KZEEH, MERRIZE G 15 RNEE T
KT I NG 21K O T R 2 T K ARk
BOK 7 SO0 2RI G R K, IHE A 5 LAF)
FE B dE il R Bk S R IS g B EEE KA HEK
1 KISk A5 K B

M\ E BRI 30 HRIF 20 BT R R . BRI Eh K
W IE 30~734 m’/d, K ERE KA K EZR AL
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Table 5 Content comparison of major ions in drinking water

BT PEREE A RIuIK ABX X
KR (mg/L) 154.6~689.3 380.0~960.0 62.8~259.1
Ca* (mg/L) 18.04~128.3 199.0~420.3 14.03~50.1
Mg™ (mg/L) 3.65~54.72 49.9~178.0 0.4~35.26
JETER L (mg/L) 0.16~1.81 0.76~2.52 1.25~6.54

BN IR T AR AN 37 B T A5 T | B A 19 22 DX
RNOK TG B KRR £ ) HCO,—CaMg,
HCO;—CaNa . HCO,—Ca, 4"k # Hh & ZE K |
WK RGBSR K KR & 30 1RKEED
b BEE 154.6~689.3 mg/L, F-HI{H J 286.1 mg/L; i
PR S5 0.16~1.81 mg/L(K 5),

R4 2007 4F 35 BLIRZ Hb T KRR 45 A i S
TAERCR . WIKAEATE S (154.6~689.3 mg/
L) JEFH R AR (0.16~1.81 mg/L) Kl B4 4 ML
SR AR R X BB OKOK IR, R R E T
KN IR R 7E T 90 DX R 1) DR 8
TE 2R X A v AR A 1 P8 v B X, B B A Ak
PE S BT R

7 45 B

A 2o X BT SUPH S 30t B A DX K JROK
ok, BRI K IR EZ AL AR R S O R
PEAT RERGETH 23, A el EL ORI fL B | I
B IRAR AT RE L2 KA R BRI EE SRR 78
11787 S i Pl S 1 PO R W W I (EE A ST BURANRILE YIS E I
REATFRIEZ H T oK, BB DX R E £k
JEE B w5 R SRR AR 0 oK A S B IE W A R 1Y
o DX e IR R MR RSB BOK 2 AT Y, 1S
2R
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An analysis of the pathogenic factors of drinking water and the water supply
pattern in the Kaschin—-Beck disease area of Zamgtang County, Sichuan
Province

LI Sheng—wei'"?, ZHAO Song—ijiang’, CAO Nan’, TANG Sheng—hai’

(1. Chengdu University of Technology, Chengdu 610081 Sichuan, China;
2.Chengdu Center for Hydrogeology and Engineering Geology, Chengdu 610081, Sichuan, China)

Abstract : Kaschin—Beck disease is a kind of endemic osteoarthritis disease, and Zamgtang County is one of the
serious areas of Kaschin —Beck disease. An investigation and analysis of water source and water quality of
Zamgtang County have led the authors to believe that the low degree of mineralization and high humic acid in
drinking water are two key environmental pathogenic factors for Kaschin—Beck disease in that area. Low degree
of mineralization results in the lack of nutrient elements necessary for cartilage tissue, and high humic acid
damages cartilage cell. In view of this, water improvement demonstration projects exploiting the small—scale deep
groundwater have been put into practice. These projects are suitable for the Kaschin—Beck disease area and will
cut off pathogenic factors.

Key words: Kaschin—Beck disease ; drinking water quality ; pathogenic factors; small—scale deep groundwater

supply projects
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