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mo}/LX + 300 mU/miXDD &% 400 ppmFA fE
4°CTHEHI0h, 0.1%HAC {F 2°C &, BE
PEE CU R R TH. HEERAznIIK
£5 6 mol/L HC1110°Ck i fis B K LB 1R,
HRWAEL

1 GRS MR R E R

24
FHE | HE flea m+mEo?fTLA)(BOUiI(1%[/)ml)! (dﬂﬁ:pm)
Asp a1 | 35 ‘ 22| i3
Thr 22 é 14 | aa 22
Ser 23 19 : 28 27
Glu 12 4 [ 33 66
Gly 308 339 | 316 315
Ala 100 118 122 112
Cys [ 4 II 3 3
Val 16 21 1 35 21
Met a | g | 13 10
Leu b 27 ' 356 i 27
e 6 { g IF 15 9
Tyr ) 0 1 3 4
Phe 19 i5 12 14
Lys 30 20 1 35 18
His 5 L 4 4 4
Arg 27 62 | 81 58
Hypro | 133 108 l 69 55
Pro 175 157 157 153

AR =Frab Mg BRI ERE R
T, g s M E Ry, B HME.

2. RIMAMER, ez o HERZIER
W e AR EBERRE, FLERE
EMEAMRBESHIBXKRER R, BTk
B O3, —CH R TA BRIGEE SR XA,

W E S EpHT. 40 0.05mol/L Tris—HC
(I=0.1, NaCl) g (1mg/ml) F1ml £
R, SHMAARERER Fe /EDTA
X/XOD E FA, iRTfeH 1 /85, &l
ml 3k HCl, FE&, M, fE110°CKRE20/M
Ja, DARG U @K PELE 60k D 5 g T aE
SR, RIS R EEOEMR. &
RRF2(URFITREEHE).
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® 2 NERHEFe+EDTA, X+XODREFA

2 ik A S R R
Fe!* £ EDTA| FA(ppm) | X{3mmoal/L)
{mmael/L}
WICHE | ME - o7 u
200mU/|300m
2 4 150 | 300 | i % OB{ml XOD
1 0.537] 0.419| 0.344| 0.468 0.348) 0.408 | 0.235
2 0.485| 0.432) 0.342 0.447] 0.254 0.384 | 0.228
3 0.490| 0.427| 0.355 0.463 0.383] 0.385 | o.365
4 0.544| 0.434 0.347| 0.430| 0.346| 0.407 { 0.320
EX | o0.517] 0.428) 5.3470 0.452] 9.252| 0,297 | 9.245
Cff’yprog .13lssel{zr2lsealarefsn |2.70
pg/ml
_ .4
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3. AR -&#(CD)EmRRREINR
gud i, JHzmol/L HCL{#10mmol/LFe’* +
EDTA # 400ppmFA LB f KRR AR,
M NaOH % ta %, LL0.05mol/L Tris—HC]
pH7. 40 ZMAEMBEEEREAS RN 44ug/ml
Eytg e, @iz CD W, RHLAKRGBEGREE
B3 e 75 CD i Coton R R X R 221nm
e, RARABEMERARLESEETR.
HESEEHEHRG G - RELSY M 3
HSRMNEEON - BIESEA100%), &
R IL3K3,

R 3 -OHRFALMEKKE -

Wi kW
Fe*LEDTA FA
L (10 mmeol/L)| (400ppm)
CotionE&HE A (mmE) | 971.5 338.0 845.0
a-iRLE% 100 34.8 87.9

B Rk 7 A ok BE FA Tt R Al b
HERRES - RESREL, FREER.

B RE FA 5-OH ARBHEM,
REAMSSE, « BIES BRI, HELE
BRI R

4, Bfg. B SDS—PAGEWHFE TS -OH
O; R FA RBEBHBEREONH @™, B
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LEFELopl, -HOM of RLERAY EFE20p] G5
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# 4 AREAMNRARAREBREMEA
HERE oSS BRHTN
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| fEMRE (min)

](xﬁﬁ) 2% z0* so"| 20| T0%
Cotton JF 1280 § 1216 | 960 | 788 | 750 | 546
E# (mm*) |
a-BREEN 100 | 85.0 | 75.0 | 62.3 , 5B.6 | 42.7

——— e

*EANEF20ppm,; *FAEMf{Cppm.
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88 1 £-OH, O B FA fARMHAMER
& 145 SDS B kA
A, MfE; B, 10mmol/L Fe'*4+EDTA,

C, 18mmo)/LX/1U/molX0Dy D, 400
ppmFA

B, -OH R OF me{H B B R QPRI L a
-BERRAKE, B FA 8.

5. BER bEhERAAE. BREEAET 10
mmol/L HCI fi3meg/ml i3, £REHEEH
TR Fe?*+EDTA, X/XOD B FA N1
/ibit, fEHIRFE37°C, HME500nm B3k RERE i (]
ML, SERREEDHERKLEE(E2)C B
Hh £R P B 8 O L MR Y B R R (W R/

) BEBAC2MEEBRICE A.... AR

5 Fe'* + EDTA itk /A AFI R AB 248,
H kAl

B 5 THEEEF /EDTAMBEEY
BRI A RS

Fe'* 2 EDTA (mmol/L)

HF M Afz 0.5 ‘ 1 2
dA/dt 0,0650 | 0.0375 | 0.0200 | 0.0075 —
A 3.0100 | 2.9100 | 2.8900 | 2.8200 | 2.6200

AR, -OH, O3 B FA #ii] bk K5

Bl AR e R . B 2 8 fhEREHH

3.0} b

ABS

2.4

10 e
t{min}

B 2 REE e SRR
2, Fe**/EDTA; b, X/XOD, ¢, FA,d,

* .

FA g RimAXS -0On, OF MLl
it i
FXRBEWERERH, EHEHEEL
HAFRUBNRREAHRGE. X
FRGAXBERMERNERS EREERNS
BEHSEMMGEIE. Levitzki 8O & H5 K
REQREBE-OHBETRAESHILEREMR, &
e B ML BRI ESLE BN, Ik RS s 4
FROERERNT Ay, JRE KRR RS KEMATE
BB H—PREE IR — T BN KR SRR,

R C O-NH-R' R-0Q
OH Oy
0-NH-R’ o-NH-R
H:N
HOoOC

XFBG TS~ BN, Bk
AR A LSS IKE . WHH W&
MEBEMmREERFEGY FRHAREN
HEEZRCECHBRRESHGERM, Pk ERE
CRBLRFE - BIELWS BRI, HIY
W BERIL, LREASRINA-OH M1 OF 5
APRBER B, RERMNEEEAMHRY
5-OH B O3 &4 mABMLL hikit R ibsm
MERERSRTRASELGSEMN, #B

0-~NH-R'
-RCOOH,
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a-RHES B, FAERBESENARER B 18875 2(2), 151. U
R, RETRERS RSN IMBE R g !

AL EAE T e FERR 7 £ 07 3, Trelstad R L. Osteogenesis Impsrfecta Conpgenita.

Lab Invest 1977; 36(5); 501.

E" OH’ B *Eﬁ Em):u’ féi H m% iﬁﬁ& 11 4. Evans C H. The promotion of Collagen polymerizati-

NEREAHREES —ERIEH. on by Lanthanide and Cilcium jons. J Biochsm 19
B3 213. 751,
& % X K 5, Levitzki A, et al. Modification of the Radialytie
Oxidation of Ribonnclease Induced by Bound Co-
L BR. RASHZHAERENERDR. DELHRE pper. JACS 1967, 83, 4185.

THE ROLE OF FREE RADICALS IN THE PATHOLOGICAL PROCESS
OF KASHIN-BECK DISEASE 1. THE DEAMAGES TO TYPE
11 COLLAGEN CAUSED BY ACTIVE OXYGEN RADICALS
AND FULVIC ACID FROM EPIDEMIC
DISTRICT OF KBD

Department of Inorganic Chemistry Wang Chunxia, Xu Shanjin

Research Laboratories of Natural and Biomimetic Drugs  Wang Kui

The features of oxidative damages of type Il collagen from pig cartilage induced by -OH, Of and
fulvic acid from epidemic district of KBD were studied in vitro. The results of amino acid analysis of
the damaged collagen are characterized with the decreasing of hydroxyproline and proline contents and
the increasing of glutamic acid content. The changes are «OH and FA concentration dependent. This
may be interpreted with oxidative cleavage of the proline ring giving 2 new N terminal glutamate
residue. In addition, the rate of gel formation and the degree of gelation of the damaged collagen
decrease both. These may be related to the degradation and .the conformational change. The laiter is
supported by the helix contents determined by means of CD spectroscopic method. The a-helix conte-
nts decreage significantly afier incubation of collagen with free radical and FA. SDS-PAGE resulls
indicate degradation in the cases of +OH and O;, but not in FA. The action of FA may be similar
with that of -OH and O, but weaker. It is postulated that the FA or other toxic Xenobiotics induce
the generation of free radicals, which play the role of the trigger of KBD development.

Key words Kashin-Beck disease  Collagen  Free radicals  Fulvic acid

(CkiR: R EHKRFFH, 1989, 4: 307-310)
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AHREBR K24 %E LA WEH
ER#&EHRGESHTRE £ B

(#RE] WRTE OH SREKAFRER(FAIERRGHHRE Il WEEFAPRERER
(HAPYREMHDE, FGRRGHREEOLE, SRRY EXRETH I JREEN 0 4 HAP
RE, RRAAIERERRNGY I W REAEY HAP R, ARESHY R, X HELKFE R BB
WEEB, M6 I JEHEGE HAP R KPIMEREE, BAFESLARGEX, #rKkEFHMNG
Ay B EONARRERERTRyCA®RE, ES5XETRORELRRTEFEERR,

Xl REEAL BE#HKA XFHH BHE HER

AF 5T E R AR IR B R O R
ik ERBRIRFFEOER, RMNARET
MEQBEO), 2amAONXE &
s DOk TR R B 3 Al TR e IR R 1
MEEMRY. SSREY, EEIERT,. BE
B AR BRI R AL R AR AL PERE R, A
HERFEEFAHAFERD., BA. KFYR
HERART, BMELERRGIULENE IE
Pt R AE R BT LB B MR D SR RIS DR Rw
AR BB E, R TRREXETHE
FRWEE., FHRERIRCIRERRHE.
Z EAEBF R (2] -OH 8 FA F B 16 I TR
7y 1L RIS 1 oh, R s AR T dA R
Ry R LA R R 85 R PR
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—, % Rk,

ZP 2 Mus) e (LEE oL
877), UV-120-02 40 X B I (&) , WFX -
16 R FIR Moy SRR T Gt R Eadr
&), S 450 A M T BRBI(AL), Y2 /0

X SHERfT S LT HLERT),

IT BB B AERmT S & A Er o sl
H, HaeKaE, 548 LM FA LR(F
B,

HAP 3 #i#% Nancollas® 3k 4 &, H
SLAb g% E, M Ca/P BRI A 1.67, X
TR S Brifa A ER oF /) HAP, ¥f
B2 140~200 Y jn) B 4% 5 B 44 Fh,

HABWR M hordral, &L (ofsg
TG L, BILMAE 99.9%.,

HIEAE AR B BRK KA D 2 & H o)
(WArxs M.

L

1. 368 11 BB RE A%,

ER U YEIREAT lomml/L & #GEH
R dmg/ml #i%#, A 0.1mol/L NaCl/0.05
mol/L Tris-HCI(pR7.40)E4°CHENr E BTN
At pH %, £ 4%, -6 FeSO,/ED-
FA(EEMEE 101 )% (ommol/L, B--fprimFA

A LA LR RTE 75-62-03-07 0LF @,
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F 400ppm, {E 4°C & EA g E 10NIG. #
ANEFE, HO.1% FEEEW = 1L Cl, %
T H,

2. HAP 558 K ah #0458 .

AR pH iEME S I RIRSE 1) s
HAP Wi & A HAP SRS, Ce®'
PO " RERG M S B e BE L B 4 4 +F pH-
740 fo s MABR B, #IX ks Y5
B & it Rt

BT W T 25.00m1 Na.-HPO,(8.0264
% 10 *mol/L g 1.5807 = 10 *mol /L), 25,00
ml | dinol L NaCl, 25,00ml (3% 50.00ml)
1.6060 - 10 "mol/L Cacl, gt sy, WL
250,0ml, Hi NaOH iF pi17.40, fr &, i
#i (37.020.1°C), ®LEEBEPE TOER UL 47,
LA pH {1 U8 A BRI pH fusk (¢
7.40 5, A HAP L Bh, (£4RIDE ] B IR
3.50m! KK, & 0.22um RESLBEM L 48 5T,
W) D P S R B AR A Rh MY, TR AN A
NaOH @i b, (ERF 2R O m, BE)
Fi i m A 15 % 20mg IR (TR EREE
¥ )

(LN R T a2 U - 3 AR 8 o G 7

B Ca’", 8% MM NuOH 4 35 BT R
BHER . o) CRERTELERE . A sh PR R
fTHRbAE, Rl R S S Rk R m R H ks
e tbEC L B e ¥,

3. ALK,

AN Ta] S B2 B Tl M HY ey 46 A 4 it g (R
Ho.22pm $ILMEEROTEE, KRitMkE, AR
B, BEsuENEEREE. BHREERR
LB, T reasth e, e X 8

ELHTA LBt T o by, CARIRE ™= S 4R,

AR ERERAMR RS,

=. R,

LB FIRE RN . B ISUEE ¢ B L M A B
WA ol REQRE & I -#4E Rk G S4By
Alal. BT T RARE, SHUFEmAR
SRRy FB R IR FA 4 BRI U Ay
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S, FCA AL b B VR s AR A R AL G,
PR SR S tb A, i ahES OB Te.s 1.656
107 mol /L, B ionr To.8.026 < 10 *mol/
L. Mefsi&griisma, HAP somp: 5 -4 MR %7,
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ieﬁltﬂﬂfal 1.73 0.299 | 251.1 o.saal L.98

-OH ) .73 ¢ 0.242} 177.1 ) L1.82 1.90
LARER) ' i
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MHEHJ !

W E A SRR e, EEMERL T
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of 5 6 1Ak gy 1
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1. ffotisfony,
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)
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AT A, (10 ERARUEITR L 3 Al . (2)
MAREEBR LW (k5 bbE. (3 jn-OHW
FA PRI 1070 5 f1 7 /b il
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Mo 2% B o 1700 ASTM [hFE.

PA LA W Aeu) (Rl i R Fas b ¥ ke .
iy $03 457 e B 2 £ 1 AVEL T I I {4 B PR IR
UI{E {7 -OH % FARGREEOIFE. L KT
fERt )2 7 by, TR RAEFE G ANl
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A CRETEEE I A el O B R
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HALRMA A T AR, KR % M
PILMRE S H TR LR RBERILECTT . pape. nuancf trmmar b nmn. 168
R S A AR YRR LR HAG  1T RIB R B ) Ay
Y- - ceen - . BRXEF PSR 1989 21043, 307
ZF'—L{,E%E:%{;H& rﬁiﬁlﬁ‘ﬁ!” ﬁﬁﬁg'Ohﬂ‘ 2. Na.neolfas GH,“'catr al,The Growth of Hydroxyapa-

ﬁﬁﬁﬁ H mg%ﬂﬁﬂgﬂkﬁgmﬁiﬁémﬂ”{tﬁ tite Crystais, Arehs. Orsal Biol 1970; 15, 731.

3, Chen Chan-Chany,et al, Meehanisms of Proteogl-

%H{Jﬁﬁ’ Lﬂ*ﬁ%ﬁ%%ﬁﬁﬁ%ﬁﬂﬁbﬂﬁé% . yean Inbibitton of Hydroay apatite Growth, (al-

GhaR R EE. Aok 1 BB R E o A HAP A eif Tissue Int 1985; 37:395. " Cale
- . . 4. BlomenI_ Gronth and Agglom eration of Caleium -
‘K"ﬁﬂﬁﬁnﬁﬂ‘ ﬂﬂb@faﬁﬁﬂ@hﬂ]ﬁﬁ ﬂiﬁﬁfi Oxalate Monohydratd Crystals, f#i=2 Leiden X% 1§
Kk, &EERRATE. KB HTRH ;?igs?}i;ﬁ;mﬁﬁﬁmm;&&&E&ﬁ*}%ﬁx
3, - 5. o : hi A Y.
ARE RN RIS ZAX, 1979~ 1982k F AR R E 5@ B, 19847338-341,

ChERERASFRS LR S AWM EDN 1 X4
gea, W)

THE ROLE OF FREE RADICALS IN PATHOLOGICAL PROCESS
OF KASCHIN-BECK'S DISEASE
II. Kinetic Studies on Growth of Hydroxyapatite Crystals in the
Presence of Tj/pe I1 Collagen Damaged by Active Oxygen
Redicels and Fulvic Acid in Epidemic Region
of Kaschin-Beck’s Disease

Schoel of Pharmaceutical Sciences Wang Chunxia, Xu Shanjin

Research Laboratories of Naturazl and Biomimetic drugs Wang Kui

To clarify the effects of free radical damaged Type 1l collagen on the mineralization process in
cartilage, the kinetics of crystal growth of hydroxyapatite in presence of collagenll from pig cartilage,
intact and damaged by. OH and fulvic acid from potable water in epidemic region. The experimental
results show that the normal Type Il collagen inhibits the crystal growth, which is characterized by a
lower ks value relative to that obtained in the absence of collagen. In case of the damaged collagens,
the crysial prowth is accelerated. Nevertheless, all the reactions are of second order. The X-ray diff-
raction analysis and SEM show that in all cases, the solid phases are attributed zo hydroxyapatite, but
the damaged Type IT collage causes the apatite of lower crystallinity and higher agglomeration. These
results indicate that the abnormal biomineralization in abnormal cartilage matrix might be an impor-—
tant clye in pathological process in Kaschin-Beck disease.

Key words free radical Fulric acid Collagen Mineralization Hydroxyapatite

CRik: bR EMKRFFIR, 1989, 5: 393-396)
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AREF K2 & 2R BERE FLH
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X@E BHE RER RAEKR KBRHR
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WA ERE X TR, SRAELMHAE, Tokp
RS BERSHIX, £ K0 BRig
D HONA RETRE AT HROERET.
AR R KRR VB JL M T GSH -Px 1% 5 itk
HEEESEMEME, WERLIE L= S8EH
B, X TEBYH TRERUHA B
I R A& TEE R, S8 THEE
MEBRBREEABKNXYT, HARXENH
DX gk A eb 2y B LM A B RS MR AL R G RO AR,
ARLIER,

REHRERFYASSRAAEENERD
RE, WA EREBRENRA R, Hik
REERMERHEEDEELERTREH
Mo, HEIATH XM TERLB RGBT HAE, F
LHERA FRFARNEPEFRER, ART
B HERXFHRE XS8R i Re
R, D —FHEMXBESRSE BEREN
XF.
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1. 7l HamF-10 % & (Cibco.Lab.),

R A L (X0D, Sigma), B E Af(E

HEA LIRS, WA R ORI R o
MAERAHRT), HERNS o,

2. REMRBARERE. FHEHXH
REMEL 38°C FTHRIL 12 BiF, BUHBER,
mERE SHE O LE, > 8 BKRF a
2, LA 40 x 10 Heg/ml SR FREFEAH
BRI SRR E Y,

HIRRIE I 24 /PR BB B R ERY
MigA KRR, EREKRIFERESIA, L)
FRE_HA#HE -k, xR ko H A, HE.
(1) EEXMB4: (2) A B X H-OH(H
FeSO, + EDTA ™4, % 0,5 mmol/L); (3)
BEEHHREH -0, (RX0D + HX =4, XCD
0.1x107" #8 fx/ml, HX 0.1x 10 *mol/L);
(4) REMA FA(15 ppm); (5) KERREZ
B {4 FA+ -OH(FA 15 ppm, - OH0.5 mmol/
L),

3. A AREKHSNEREENE,

ERAEXFRME T8 K2 AWK
A, FEAHBBERYNEEE, RRERD
ERERmARA), BREAREERER
B, REFIERR, AR EGCInns) %
Beik—ik, BH 0.02%EDTA ikt 20 &
$, MM EDTA Fi/sinA 1.0 ml Simms ¥
W, BRRITHRMES ., BLImRE&RKR
ir#.

4. REHRMATEE 3 £W(CSPG)
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THE ROLE OF FREE RADICAL IN PATHOLOGICAL PROCESS OF
KASCHIN-BECK’S DISEASE IIl. THE DAMAGES TO
CHONDRCCYTES BY FREE RADICALS
AND FULVIC ACID

School of Pharmaceutical Sciences

Zhang Fahao, et al

We have cultivated chicken embryo chondroeyte in vitro and studied the damaging effecis of free

radicals and fulvic acid on chondrocytes. The results indicated that under the action of free tadicals

and fulvic acid the growth rate of chondrocyte was inhibited, also the morphology of chondrocyte

and the capbility of matrix synthesis have been changed. We also discussed the nature of free radical

about fulvic acid and the ralationship between the damage of chondrocyte and Kaschin-Beck’s disease.

Key words Free Radical Fulvic acid

Chondrocyte

Kaschin-Beck’s Discase

(k. ATREAKFFIR, 1989, 6: 493-495)
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THE ROLE OF FREE RADICALS IN PATHOLOGICAL
PROCESS OF KASCHIN-BECK’S DISEASE IV, THE
ABNORMAL COLLAGEN SYNTHESIZED BY
CHONDROCYTES UNDER THE ACTION OF
FREE RADICALS AND FULVIC ACID

School of Pharmaceutical Sciences

Zhang Fahao, et al

By means of CMC chromatography and amino acid analysis we have studied the characteristics of

collagens sythesized and secreted by the cultivated chondrocytes. The results indicated that the free

radicals and fulvic acid damaged chondrocytes tend to synthesis Type T collagen instead of Type I,

»*ich i3 secreted by the intact chondrocytes. The amino acid composition of the collagen synthesizad

by damaged chondrocytes are different from the normal collagen.

Key words Free radical Fulvic acid

Chondrocvte

Collagen
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STUDY ON BIOLOGICAL EFFECTS OF ORGANIC
SUBSTANCES IN THE KBD REGION ENVIRONMENT

Wang Weizhe et al
ABSTRACT

The young rats of wistar strain fed four months with KBD region grains
and fulvic acid (FA, 100 ppm in drinking water) , then we measured SOD and
GS5H-Px activities and LPO amount in the blood, heart, liver and muscle, In
comparison with the control group,they catsed significantly decrease of GSH-
Px activity and increase of LPQO amount, but, the SOD activities, except mu-
scle, are much highei- than those of controrl group, Above-effeets apart from

+

the changes of 8OD activity chould be prevented by added 0,1 ppm Se into
water, I

In discussion op KBD pathogenesis, we have concluded that the decrease
of GSH-Px activity in tissues exert essentially important effects,but the in-
crease of SOD activity may be a compPensatory reaction due to superoxide an-
ioa radical(Qs73,

(kRik: PEMTRGELE, 1990, 1: 15-18)
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ABNORMAL CHONDROCYTE, MATRIX AND ABNORMAL
MINERALIZATION INDUCED BY FREE RADICAL

Wang Kui et al -

ABSTRACT

. In this paper.the effects of free radical and A on chondrocyte have been
studied, The result Shows that free radicals and FA can damage chondrocytes
and the damage chondrocyte secertes abnormal matrix.In the adnonmal matrix,
the mineralization of hydrxoaptite is also abnormal, Based on these results,

authars bave point cut a chemial pracess of KBD pathology,

(Rik: PERT G E4RE, 1990, 1: 5-8)
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