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26.1 FEsEE R

AR R RS T AR 0 B E T w R § A4800E WL 2 A D
B4 b [4] 5 F T F Rk 54 & (Hippocrates) i g A # w2
JI} B SR EARILE TR o B RS T 75
2~3% > m SHENTEREEFE R B B:1296% B § MR
7% R 14.5% > @ 4+ 2 H35%[2,3,5 6] c 4ok A L a0 KA T
ﬁf&ﬁ%ﬁfﬁ.’?}% Afpgsx - #E#p314% 7 #p 535% &
4 529%[32]
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BEE R B TR e pHopHRG TR F I LT T
HEEAEL R M B PFREMARLR B A R I g
Md AR F R[4 F A2 DR P RFET RER
¢ o Curhan e BFT 3 ¢ gt 1 R E RERYF LS %Y
' (oddsratio) S_Uix 7 7% ¢ H 023.16 £ [33] - 4w iRl ik BV
AFH TG A FERF LR B G 2T E PN,
o FR e

"‘I!

)

-\

A E
3R

ST SRR PRI RBEF TN SN 20 K

EAEY o BO3%E e b KB ET LR TAFF S 633% 1A

FIMBEFA B adEc L BmARE REAREE[3M4] -

E L+ g%a 4 30-50;;*@,,1‘1‘5'&%; » ALl E 31
2

THLE R F B R E > JLRIT A & 22 coF (testosterone) §
B o 2R RN DR AR A B @ SR A HpEE
B Fa Rl F S TROIEAAST SR Y A2 B
(castrated) ~ &&= F % ¢ © Sk #FHF[19, 35-37] °

FRUAT N ERBRE2 - ;W/Eﬂ"—f‘m’;biﬁj'l’iﬁjﬁ'_b’i%
Fo ERBGFEF OGS FERLLF I T Rk Fa
OB AR Y B d ) [38,39c Ao s FHUEFIL BT RE
§ ¥R VitaminDs 2 £ 584 1 2 SR P AR EH 4o o] LERTY
FREF L FRDLE FE[40] -

262 REBT AL ST

iR rREMEX T AL L Z S EB0%)  FESE
(10%) ~ B 213 7 (9%) ~ i 2 72 2 R R 5[40 7 A 2 ~ L
it EA g AR T o ¥ A TR {opiphaTiR £ 0 $[42] -
Mg ®x T 5 L H WO R E SR o pa AR & 0 L
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Fupe S > $[43] -

BpRAT B 38 CaC0, 0 » + B 128100 Bk P B fER ] o X PA4T
Zr¥ L we 5 0 H K I pe4r(Calcium oxaate monohydrate ;
Whewellite ; CaC,0O, ¢ H,0) % -k 3 p& 47 (Calcium oxalate dihydrate ;
Weddellite ; CaC,0,4 » 2H,0) -

PR F F (Uric acid stone) e 4 F 1T # Rk p iR F A 0 ¥ oA
BRp e YR Moo R 215 F (Struvite stone) E_d ik
(phosphate) ~ % (ammonium) ~ 4% (magnesium)frgk i % (carbonate)i® & &
we BRERAT M FFP A F AN R KR kR
7 (urease-producing organism) =g % » 7 R ARG & 0 &
RAGREEER S o Flad s g JPIBRBE A R 2 F
W 5L en-g_Proteus mirabilis [44] »

¥ooh o BOREL S T op(cystinestone) £ - 8 F R il 8 SR s 0 F
FA R A% - $A ¢ R H iy oystine R ST A IR 2 R
B TR 2 4 cystineamino acid f wx iz o YRR A 5 R fR ek Rk
o AR U S 7 [4] ¢

27 REBESFicRRR
2.7.1 Tehk s

Pt BB R 0 T i § & R AT e "&£ 5% | (renal colic)
A EREIVEF M RIZIR R 0 B RS B9 R Rl s AT
SR SRR FEERN T TN sl FEAR 0 THET R
LRA AR ER RS S K EEF L RA ) R
w FREE S RERMK AR A RARER L TR EFAE R RAD
P Mk & R

Pt e BRI T 5 A RIS 0 A FIIE R FRETFEM LR E
B F BR A I KREF BRI TRDE L g o [45 46]
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272 *HFing ik

piEloB4AE > 2 RS SEF I 5L (US FDA)P R R * 48+ R
F #7(ESWL ; Extracorporeal shockwave lithotripsy) & /o f frié % 7+ £
So OB R BTG A i PR B SRR £
ﬁﬁw WARBBT IS Pipf >34 F A4 H it R

‘FK‘* g ESWL K% - mE 27 &4 %51,%‘ FORE LY o F
rﬁﬂ%%§§§%Wﬁﬂr%%%%$%#$ﬁﬂj’ﬁfﬁmm%
7 v’%iﬁ Va[45-47] = o R R 4o

(M~$%—&&m:

% *04cm > Fl i p f—,;}%qvﬁgg;fér—g T LR
E»f%?-'},%:;‘z o F A 5%‘;%4:.& s BESWL S 5 Xk 5 b 4 72
A R A A >ﬁ#4é%Ewwm%o

(B)  ® R FE R EiR AR

ﬁig?lﬁjl%.éi%%”fj~%?12/> B IR AR FE TS RAE
ESWL ¢ P AR&L™ 5895 o dr % <20 lom > o SSa R B £ 4 > ESWLIA
Frckted > BRESRINEE A LERHT PALESFHR 7 Lo

C)~FTRFInR ™

® 2cmy b en¥F iR o A T AP #F(PCNL ;  Percutaneous
nephrolithoripsy): s & 72 % §&4F - 2cmi? © en§ % 7 » ESWLE F
Ry > 3t o

® TRBTEjAiE25cmY > f PCNLA FiRiET F {4 F
FALTEW P ARG SESWL s SeiE A B RF RAI 7w E
Hoid * ESWL K 5% o

® RAMAEREERHL TR F’WFT&H*EE#’% SR ]
ST R R IR -

13



2.7.3 BB T hTE D B T B i

WIFLHaFE SRR RS TR LB Rk A
AR ST o # X ek 3000 cCr oo R X gt R B AR
2500 cc[4, 48, 49] - -k (> HB~ B s 4e 0 - 3 H T L SR Y B R
kR B R kAT R R IE o BT RS R RMF T R A K
FHFERE R ﬁ]di*" 27 E'v"!}% % o

PPk BRETOR SRR A M SR > FIE T s S AR Y R AR
e # Jk & (citrate) » 7] ¥ f“?wﬁf]\ﬁ& SR AR FOEFES T
EYE o

SRR FREH LR T R NA G B WS
Kt H At B s ot (relativerisk) £.1.337% -

R AL S G FERIGFAFL LA AT S AT
fepa | Vo {75 RESE  H RIS P uiE 218 ¢
MACE R BE LB E80 4ot o F A R 5 T i BARY  STeR
foo LSRR Y A R ER A T RRY TREER ER AL
(Supersaturation)fx a5 o 5 pt 0 &-¥F 7 474 & a3k 0 Curhan [33] (o p&
M+ %57 7 (prospective cohort),j%‘aflg vl TReTE S T MR
TEHEPDp g KM EEN T MRS | A 0 P e SRR
T Wahl# 3 s2387 & X EB1200mMgenz 45 8 4 > @ B4 v dk
R E XA AR E & T HE 1genE[50] ¢

>

¥oob o R 4B g_mm G om P iEE AT HCo 4
B TR w8 S FptEigav &#Cos p &£ B 291

™ [4] -

14



2.8 FkBe B F i FHE

Fit g B et 2 RFIS 52 P 0% S B VR A
i 3,‘7 A X RSN ot dn iR & @ £ [42] - 1797 & > Wollaston 7 & % R i
B % ¢ 73 % padr(calcium oxaate) = i»[51] o
BEREHT UL AEFE 0 5% G ode s R el T RS A
7 i (primary hyperparathyroidism) ~ & 3 1+ % ¥ A& o (primary
hyperoxaluria) ~ %] ¢ & # (renal tubular acidosis) * [4] -
BT )% BT S fR T 3 4 wmgﬁﬁﬁﬁ”*%ﬁ
SR N AN B A R LA R £/ 9N o poan griR a3y
E“cmimiﬁ%ﬁ*ﬂ
B EHRE Lhe 35 Ll R T g4 (supersaturation)sh T4
WA 5 — 8 A = B 3 (hyperexcretion-crystallization theory ) - 2. 5 %ﬁ‘é
ATHESSHET O IR T ATER | (Stone matrix theory) - 3.
so #7447 & F(inhibitors of crystallization theory) - 4. %< F 5
(matrix-nucleation theory) % [52-58] -

281 Fk: 3T 023 AR

FoB G T e 2GR T w A EF ARSI AR T A
e E P ARk R A48 ok i (supersaturation) o %%L Fhaio B ﬁr
A5 % (nucleation) - *E1s & 484 & (growth) -~ % # (aggregation)
MR BT AT E N o do% i AR iif%’ﬁ #e 5 F[13
59, 60] -

Ag 47 {o sk & (supersaturation) 8¢ 7 3 4 eni & F i 5 473 B iR E 5
& fr(saturated) - y& kg x4~ 3 dc £ R ROk TR S B AR G -
FoARE A fen BicA 2 B hamiE o g 5 TRIES iR e
¥ ¥ | (Thermodynamic solubility product ; Ksp) 3 et JE R T » 3R p p
B A AR S BT Rk AL o blde D A37C 0 BRI 4T B
&k ¢ KspH_2.34x107 [4, 61] -
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J

Yok o RV EEEREEF DRRARLET K ),’@g‘zﬁﬁgé_
MUK e R R ER L o BRI Ak R AR R i AR ok
Frifil g o A ik o A At T ends BT fr(metastable) ik AL o 2 3F o
NP N 2 BT SRR R ERST oo Bz E T
RSB R BT igfﬁ?&%go

BRGNS BRI o AN AR
FRFELETETEE A L AP MERE TR
LA R R PR SEBATIF RS A TR .

N2t R A TR T E ek PRI AR S R R o R

PR FRR Y SERM T AR e ok R ARG B A T
U S TR % o B L o fokdnt B2 T RRERBIEL S P
HF1ERF >V sb@acé_ﬁj\uw‘ HF S RAES g4p3 1T o Flm e H
iR AR fRER o gttt ,)T\c‘ ZEEE AN AR ?;;ggzégfs;g
)io”uj%zr:ﬁ#ﬁ.‘r;(cnrate)? B EEA AT REY R ;g - B
TRABRE S S R g o PR KL R o Aok Y
m”:ﬁ.%%f&?i X H%E g.q.xlgz\j,_f&ﬂ‘*zam— RER B F)F[4] -

TAERT R ARAERS N Ak o B AF LT A
* fadr414~ (inhibitors) ¥ & v & + mﬁg;f{ BRRAT B ARk P AR AF ek
CRER| T AERAGIIIGE > ¢ A2 Kk [4,62) c & ko

P’
\‘&r

>
[

Eff

oo 17 (Crystal nuclel) § ' F &2 v B d o (blde !t PR e s e
R A E T HME) FEE L RN g‘iaf-?j\ B S
e H_73) e ds B8 B (crystal aggregation) 5 4% £y 48 < & R GHET
e

TR 47,?“,; E G drdl A £ S RH DR A o b
magnesium, citrate, nephrocalcin, Tamm-HorsfaI | mucoprotein, Bikunin %
[63,64] c 4rdk ic 53 F »ips FIE BN L ERHF A FE LGP TEE

=T = 2
R f‘r?»lﬁ o

LN~

=

=
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282 RERELTHEL

Fie ¥ 74T x B i S e eh® 4 Ao (hypercalciuria)s » 2R
FRELELAMZ - c R FERRSTORF 2T o F THRE LR
AT R FeE 4T R (idiopathic hypercalciuria)[65, 66] - # &+ 7
A2 T iER A A TG DRSS PR Flnd AR o b E AT R
BEEOEELY > 485 SW%m%mﬁﬂgp%@ﬁmE%%ﬁm
B e BB Pehi FAERT A B F[4]c mHEERE X2 LR
B+ ERARF > fiﬁ¥”$*%wnowwp“4%%’&&ﬁﬁﬁ
FRERfCS TS X RF I VMG Ry § kY HETRER 060
~090 mmol/LFF » 4 g A=k~ = g H

%ﬁr%ﬂ%ﬁiﬁiéﬁﬁﬁ%Zk’Bﬁamaaéi;ﬁ
F T HE AR R At Amg 0 2 BF 100 ml e sk iR iR ¢
'ﬁ*ﬁ&ﬁﬁ@mﬁ?ﬁﬁB%onﬁp*?ﬁiﬁﬁnﬁ@ﬂ’?%Li%
FI30 55 AT T R A 0 A TG TR BRI AR S 04 TR
LS F R TR EH T .

o

p
/g\

283 ¥ LY BB F i 5

SYEET N TR A LS A RE LT N R R T 2
iiﬁiﬁﬁtu%ﬁﬁ%’;&é*%Eﬂﬁﬁﬁﬁﬂ’r%iﬁﬁ%ﬁi?§é
LREE[70] - L HFART > YRESEFF R BHd SR> &

HARe sFenpip R BT 2 X 5 & i E > Ko m.\g_frx#ht g
F‘g;%ﬁi*i‘aﬁ#; ik gt dE R T rﬁ-‘li-ﬁ’xfj\]ﬁ:J)@Pxﬂ;— BEER LT q%
TRES 2R oy A F R AMI > A2 Hp - HEH

ETRP 0 KR R ARV PANIT T E 0 R Y hE R
7 80%H_k p AR FA 4 o) TR 4 JRiE ) (endogenous) ¥ p4 0 H
® 40%;:% p *tascorbic acid » @ ¥ 40% %k p 3tglycinesnik 4] -

AAR Gk enE R 0 R ik AR ¥k S B 10%[71] o A
pati i 3 - X ¢ mpEre f2(4e - Oxalobacter forminigenes -

17



Pseudomonas oxalacticus) » ¥ ¢t #125%2 o & A A5 € K [T £ > H e
¥R gd Rp [T -

A ARG E R I MBS o L ARLERIE | FR
(0 g % 5 ) B ﬁﬂﬁﬁrﬁv}\qigiﬁps R 4eF 5 TR
BIE IR R AR PR A N 0L & Rz [6]] -

"R EE ATRA Y M SN AR IL KA R K Ao bl
R 148 X R For (Primary hyperoxaluria) ~ ##%K# 3% & 3 4 (increased
hepatic conversion) % - 2. ¥ st £ 84 o 3. R F]7 P chF F L R[4,
61] - b B E & F > it is o

N

Rog 1% ¥ pk Ao (Primary hyperoxaluria)

FRhmA LA 5 - AR FER XM R A fAp WEED
Bk 2 (N bR i &4 X 5P 8~ 2 - o Danpure Jennings 1988 &
R 0o A3 F R BPFRRE R C AGT (alanine-glyoxylate
aminotransferase) ik 3 #73¢ = i10 8 7 { ©1990& = = At — Fo
ek FI(AGXT) 25 1 i¥[73,74] -

HoaphmA 2R TR A B A T A AR oxalic
acid ~ glycolic acid# glyoxylic acidit i £ 305 4c > 4% Aok > i &
20p 11 € TR BA o= [4,75,76] -

FHBF L F 4 FRMAGT? s g i3
(transamination) #-glyoxylates = glycine » ¢t — 1% A iF § 1 o dl
(peroxisome)t = = ; fe Rt 57 & 5 chperoxisomep 4% £ 4t FBAGT i it

; A - W EH o FIE 5 aglyoxylateit » dmie R A %
WL AR OEE o wB217 c TR RS B E
A AR BRENT R ER TR E TR o

FoARF SR XRAREML 5 F L F T LR iR
%  D-glycerate dehydrogenase* glyoxylate reductase » #] @ i = A @
oxalatex glycerateft ¥ & jpl 3 2 = & & [76] -

18



Peroxisome p 2%

Glycolate Alanine Pyruvate

Glycine

Gly‘(')xyl ate

KELER AN

v
Glyoxylate

XO
LDH

GAO Glycolate
Oxaate

Calcium

i R Calcium Oxalate

B 2.1 Peroxisome p 17 AGT 34 5o AGT (Alanine-glyoxylate aminotransferase

deficiency)# ot 3 oxalate # % » 45 2 ¥ e 4T i 5 o XO, xanthinoxidase; LDH,
lactate dehydrogenase; GAO, glyxoylate acid oxidase

3k G SRR ehE 3 B Y 4

pyridoxinesfis £ > & 5 i€ * methoxylfluranef:ps | > & & *
ethyleneglycol » iz= ff i g~ R o 4 4 o
AR HIHET F =467 5% 5 @ * ethyleneglycol4 & + & > *gﬁbfg

NF AT FFEXREOTHRS D ©
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AR e

KAEGERPER > AR85d 3 ~ A B3t kA 8% 1LiFs
EE ;IA; » A 203} 0% 4 XA Fos (Enteric hyperoxaluria)
Hautmann:r#= 3 g 1o a8 AR E A ) PEE o T Rt ¢ Rt 11 20%
ﬁﬁﬁ»%‘ﬁﬁwf w3t 11 60% [77]

pe b SR X ) G "ﬁ%(small bowel resection) & 7 #5 it 5 Yeig £
#(jejunoileal bypass) s & 0 3t F L e B M- < dgH 4 > Higam
B A BARCTF S B RL IR o T ERT AN il B
{2 (colonic permesability of oxalate) 3 4v » 4o £ 4v b g 4T = R
oL F P BTRASTREARE 8- Hid S F BT BT S T [6L,
77,78 -

29 BB Fhi 6 7 i & 5]

TREASERE > LIRS BRI EF AR R FISE L
£3 £% & 7J o Estrogen, progesterones: testosterone » 5 d 33 3
1,25-digydroxyvitamin D3f= {1 g § % 11 a -hydroxylases v % if 4 i
Bz s KRR F A [79, 80] -

AFRREFEIT ) FHaaned o 334608
(hypercalciuria) » & i T # dmre eng YR 4 (oxidative stress) ¥ % AT
I

R 50 B (citrate) & 7 Frdlig £ enie® » v 24T £ 18 g Y 4T
B3k Ao e a drdli & 2 P F (nucleation) [81,82] ¢ & 4t £ B G %

R AR JIRM DTS TR 0 T m;q @ 1
Citrateft 1) & P kg b 5t > » & & mCitrates ¥ - 38 € & @ 73 [83] -
RobertsonfL 48 > 245 7 R Bk £ I mfesfd 3 0 ¥
WMﬁﬂoE{fﬁ%%%&ﬂ%jﬂMmimﬂ%%%%i%ﬁ’?
EE L FNTRERG R FERARY R BhOT AL ¥
rﬁ%#J%@»?memxgﬂ&*ﬂﬁ*; @@'d@gﬁg

FREFFRSEE PP PA - LT HRs > TR A PRRY F b

)

ﬂﬁl



TIPS A S e F o T %%ﬁbﬁé’u.%% 4 A o

TS FT R A L FeF4 (inhibitors) ~ 48 & 47 (complexors)fr g
¥ (promoters) o #73 7 " Frf 4 (|nh|b|tors)\= i F %o @3z (ion)
& F &+ (macromolecule) % 4 7 > 3 - £ 8 5 7 F BB B AF Kendp
i > @ 5~ (nephron) & i ) im’ My - eI
(crystallization) >~ e PF € i = o 88 ¥ flmz |+ [86] o & fadl 5 & crdr
H+ 5 EF A+ Emit £ > 29 ¢35 citrate, pyrophosphate,
glycosaminoglycans, RNA fragmentsu % nephrocalcin [63] -

ot feld B R FF A G B ehEd B0 3 40T i albumin, globulin,
Tamm-Horsfall protein, nephrocal cin, aphal and beta2 microglobulin,
hemoglobin, neutrophil elastase, al phal-antitrypsin, protectin, alphl acid
glycoprotein, apolipoprotein A1, retinol-binding protein, renal lithostathine,
urinary prothrombin fragment a, inter-al pha-trypsin inhibitor,
glycosaminoglycans [87-89] -

*}%’}*(Ma{nx)mﬁ.ék 5lﬂ,\§i)§,4m£5%"ﬂ‘ “/T‘ (N RV
20k B2 ¢ iRy 3 10%~65%2t % § ¢ (e TR G
matrix)[4] - = O# * B 47> BoyceR 44 e e 2 A It & 247
% 5T matrix 7 7 65%¢ihexosamine » }* 4 %@i’ PP < B eihded
uromucoid= i»4p 121[52] o § X > FEEEETE G IMaAriXFE A AR o
Moore£? Gowland- # .5 f& & = Substance A<= 5> £ d = v fd 5 7 4
£ 7 (stone-specific antigens) # i = &1 > 85%:hig & & ik ¥ L E
LT P g [90] o

#r#| 4 (inhibitors) &2 & 7 & fr(matrix) 7> iF eh dk & v £ - + 2@ >
TET ST ,&dﬁv’%a\ R LR B AR B? ok B Aot o T H
FEEA AFIRP AL ? g g YR (R
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2.10 ?‘\%?ﬁéﬁ‘?%ﬁi“*}f’%‘?lﬁﬁ
2.10.1 ¥ B avd 5 Hod

Bande ¥ e oV A7 SR~ RA 2
(hyperoxaluria) » #i&m 13 = 5% £[91] - 3 H )
e Bg47 (precursors) » i) 4e & ethylene glycol (EG) » hydroxyI-L-prollne a
glycolicacid kA4 24 B Fatfcm & F -+ A b ok s
blde D B2 an £ B L had » MBS B kv FA S kE S p
[92-99] o "t A H 5N Mk R A fEH Al B KR (- )
WALR SR B S KAB SR EE R (C) ARE Y
PafRe @ H = s < RE R B T A

Khan # 3 45 41 > # % 0.75%¢ = f3(EG)¥ 2%4 * 2 (ammonium
chloride)# s ~ K> %= A v F S FFPF IR 5 27 F
REHF 4ok FHBHEI EG RIRFIING 121 > R chigh
PARFEF A A2 21 3% 7T HENNR[OL] - BhR
B TR A AT g RN T A e
ME e » €FREHLEF -

5B ERY o D S BRI (Ao s~ ALY s 4o AR
kdopd P EAR S X)o & FRFE T 60%4 b e 7 5[93-96] -
T2 [?%‘ﬁ"/éﬁ“ P NPF IR L = ﬁ%wi]‘%t’“fﬁq* G2 T LR
ForoBEr= FRM o m P FELER2 AT WV REB o BB PR
RTORNEFTIAELFAE O RRFEBF U WMT ARG Pl R €

‘< s IJ_
@’ 4 ng\ F'EIEB °

|

N g
4

ﬂJ =
7.\'3

ﬁ.\'\.

\F‘

AT e DRk R . 2 Ao 8L 05%T] 2%3% G 5 2
P E R * 0.75%e = ﬁ%cﬁj‘%cf“éﬁ k&% > 43 B FRAEE
MY AR B 4t gt [21, 93, 94] -
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2102 & - @HE S 7 8

v = f( EG; ethylene glycol; CoH4(OH), ) # A i@ # 3t dif &) ~ 402
?$ﬂ$ SRR E R e B BUR B o Bk Y E
} 5 gt e FRrER e P AR RR 2
PR AR W R e A K TR B AR
?a o [ R EGRA TR S o
a xRt mHMPA G TREEE L P 2 & e (acohol
dehydrogenase) 4" f# = = & 5 # ﬁ;:glycoaldehyde’glycollc aC|d’egoxyI|c
acid 2 oxalicacide izt (N H B 3 e & Mo ¥ oA P fRA Tk Sdr
SRR S TR BE > H ¢ glycolic acid i3 é&immdﬁ’mgm
@mﬂ@g Agﬁﬁwwﬂ“%a T e g0 [100] o ik ATHCHT H
Pl & & % BR4T 1) BE37 #+(doubly refractile)# #x - it f4
piw?lﬁhﬁﬁ%ﬁia’i%$ mie R AR R A b oo
Fli e Z AR G e AT L T F AR § bR
¥ O TR o

Q.
E:)
*m
@\Z

2103 & 7 KL E g a s s L8

@ﬂﬁ@&%ﬁ#?%éﬁi%’ﬁﬁﬁmﬂ3%$ﬁr$P$J
ﬁr@&ﬁﬁﬁﬁjﬁbé*’pﬁi Y 020 2§ £ ehiRif o § oot

PR B TR RN TR ER 0 RS ﬁ&‘é‘}im’}ﬂ}
aﬁﬁpw#ﬁ#@ﬂmA@% PALBARABEBEERT -

REBA G B E R 02k A Nelde it ¥ - 8 T A gL
L R B R 0 BT PR RERMET o ®F ke

TREERFRE S > ERAEE FE LT EA[20] - i5s LA
;Z m—,—%,}'if I ;\1 o
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2104 v ETRE 2
T2l F it v pppi(glyoxylicacid)if # 5 7o IH i & & BT
OPN MRNA # 78 I B3 e > @ & % 5 587 123 »cdrd| st 46 OPN
nRMAﬁ%mwﬂoyﬂ,%kavvJ%,xggg@hﬁ%%?A%
ﬁﬁ;ﬂMm&a%?&ﬁﬁﬁi%nﬁﬁ ' BRLAT o Bl A AL
:‘ir‘:%%"J?mﬁ/ﬁwP ‘% (brush border)?; = » I ¥ & %] ¥ &2 T Ep p ig
NTAR 0 Tad A g IRl B R F R[98, 99 -

=

211 égkwléﬁ.?\,é,s%

lﬁaa@§§%ﬁﬁﬂ%ﬁ\wﬁJ’%%ﬁ%%mﬂ:@ﬁﬁﬁ‘
PO FEE O s s SRR 0 IR R DR 7 (urolithiasis) #T &

G FELERIFSRAR B EF 1S FH F 3L

OB Be AR L S 0 B AN (W)  FY (e ﬁ#ﬂ*)"%
BB WE T FR - ERPELLES I TR TR B AN
168 % (A PEinEB) - F o Fohy f LR E P AL EF B
Fioks 55 moc e

HGn 7 S REET Fo o SRR ST G ¢ e A% 50 F < 4800 £ % ih
iw&BJ%Q%K°S@%*?%%%%%%’ﬁﬁ$$é93%Wi
W e Bl G GERERTRBSHE TP ¥
PR B A RER SRt B 0 T AL N L R
%Wg ﬁ&w’%mm}&ﬁﬁ%&ﬁyrm&oﬁﬁ%ﬁ*ﬁﬁ@
T B M43 2 (minimuminvasive) | 5 3 0 4ol b B AF S pOAR
BRPESZ P2 E " Irhok o R B FRife ® =
L I T e

G Tahx Fligie E-2hazz 2BRERF B~ G
For@sh ~ RATE R~ Prf| REEF T2 > & BF{S AR~ 413 o —":—ﬁ’iﬁ@ﬁ%
Foefvhe P F B fist 0 MR H L R A }\T;%%m’ SN R S X A

VRARTGATRE > Ry e @@’{ﬁﬁﬁﬁﬁ%
2Dk o 2 FHEEY P RAL A TFEGHEERZI T L

URER & 3 Ve % SR R
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PR HPa R
3-1 R B A%
- A R LR,

RIT RIS 2 o5

4F 54 5 %% Rk
e Tk fn BF

SRR RERT
\‘—' ‘p Bﬂgi'ﬂf‘)i (

l

A ey AT

B dp AL 3T

A 4

R

B 3.1 7 %Az

25
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N—r

5@/11 ﬁi‘lﬂ"@ 31577 o

(32 # 3.6)

0 FHEF Y




AFE 7 4% Sprague-Dawley(SD) & 4 2844+ B » w ik #e > €
200-250 =* 5. » FEp BIOLASCO =t @ - 9% 3t ¥ l;?i]%ﬁ;zﬁ?ﬂ’ 3 S NN
TR 2242°C 0 RAE 5545% A p kP~ 2R L 12 FF o #HF
%ﬁﬁﬁﬁ%’ﬁﬁﬂ@%%*%@%ﬂwiﬁgi%%imo

33 et EFIES

- 8 SD R A RS e HReRI LY GF 2 &
Ko ¥ Z X 075%2 - AR FETESE 0 BY AR eRX R
B oA ¥ oS BES 2L uEE 375mgkg & 1125 mglkg # e H

ﬁ")
I FHEREG kB L EE i 0 3104 31

£ 31 $Amb s AR

2 < g 4 ok W OEAR T
Normal
Group 1 8% norma  dd water #
Control
Group2 PlaceboGroup 11 &  norma EG water W
low dose
Group 3 & norma EGwater  WLS375mglkg
Group
high dose
Group 4 g 11 & norma  EGwater WLS1125mg/kg
roup
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34 T FHEBR i
341 T FHcEp s

A BT T FAgpe s EpE Y B A WA 4 $22(Koda)
BB A 7R o T FoganE a1 © % (PoriacocosWolf ) ~
FEE (Polyporus umbellatus Fries) ~ ¥ + ( Rhizoma Atractylodis
Macrocephalae) ~ # /8 ( Rhizoma Alismatis) ~ 42 4< ( Ramulus Cinnamomi
Cassiae) 7 # %4 » £ £ £ ¢ b4 B & 33342 pRAH LKA o

34-2 T FELEB R AR

T FHgE SRR S N BB AT

1. #100gmI ZF4ck A E » %75 500ml= & ke o Fgp o 2l
B4 G o R RA21°C o Se#AISA 48 o S BtE o FIPA AR S B A%
FARFEE R R A~ 2SRk B3R ETE0OmM & 54 °C
T o EE -G o

2. = X 15 BB U ELP L g g 121,500 rpm s K-H g 104 48 e

3 M BRER LTS 3%ﬁ'~‘9"’u%“? ' Br1ml} % B+ Eppendoff
EE P BN 0k T60°Cig 0 I E

A4 BIFEE > IpREERLEE R

5. HF3~4L fa=v - M H TEEF F%5 Rk

o5

6. ﬁ"'g’lﬁ\”/};}iﬁ)\iﬂ—’MJ‘ j”‘/pni’}}'&f\i;@%ﬂ j‘%’dgaﬁ
80 mgenI F 4t < (80mg/ ml)[13] -
35 I Ficdh RFIHA 17 4
*%& %*ﬁ&ﬁﬁ’ LEMEE CFEL EH v
= 7)‘{1'
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351 B rpd
1. Hr Pk dEapa-200gm ¥ > 30ml #rw g & > 4o »

2

A 8mliR 3 o

70%° 7

2. M 40C T 4z 5 A (Cole-Parmer 8893) 2 i 15 » 45 -

3. ™ HERMLE Z323K #g #$** % 8 ~ 10000 rpm ™ .o 10 4 43 -

4. s fePbFR Bt 20ml R B ALY o

5. Hptdpes F ) FIEE KA~ T0%T AEA R 8ml R S o

6. LAFHEHF2-30 R LA K FR o T T0%T IR EE
2 20ml -

7. 12 045um iR EiEiR s~ HPLC A 45 » 3% 2 if 2 4ok 320

352 F wir4p K 47 B A 47 15

# 32 T FHCH LR ARA AT RA TR R
Agilent 1100 seires

& E Vacuum degasser(G1379A), Quaternary pump(G1311A),

w Autosampler(G1329A), Thermostated column compartment(G1316A),

Diode array detector(G1315A)

B AT E Cosmosil 5C18-MS-I1 Waters 4.6x250 mm (5 1 m) (NACALALI)

wE P LiChrospher® 100 RP-18e ( 5 ¢« m) (MERCK)

RN 37C

on 1 1.0ml/min

W Rk & UV 203 nm

ER G iR 10l
Time(min) 0 70 120 130

7R 0.1% H3POL(%)" 95 52 0 0
Acetonitrile(%) 5 48 100 100

*7 0.19%HPO, fe ¢+t 2000ml % B #L¢ 0 4~ 1800ml H,O £ 2.35ml Phosphoric

acid(85% - Riedel-de Hagn) » 1145 L BIF € 2 #9573 f2 15 > 4 HO %% 1 2000m »

o F ERis* o
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SRR E VTS T T TP E £~ 4 1 Cd0.237+0.001pg/g
Pb 1.658+0.031g/g °

I FAZ dp X BlHEA-B) 32 tor 0 T B A & sjra i A A 33.178,
37.340, 42.136, 45.337 f= 108.455 min -

DAD1 C, Sgeai 4 Ref=800, 16 (GONELNESB010006.0)

HJJ
=
"
a:n-
:
w0 : g
| g ¥ E
e s
o Q -
100 -
m ~
H Ll
| |
o | i L
i h“ i. || 1 1 ) A“L. PP | B —
: AablaM At s A J-_ulu'.me-h,a.t Sl od | e AN M
044
s - et Slis : . i
il R N i .1} 0 ) il - LS e e i ) 100 i)

FHBAE - X 0 RE A S fRE o KR T HR e o
A EARBEE N AP ol 240 PR o

A 3L A A Fbk S S > RFR o

BoEpw FEE A ek R B X REE R o

Bl 24 ) PFRR o

T RS S R B R Rt B EB S R RGRE o
oA AT R~ SRR BIRET

+ RIER AR S B 2 0 £ F i (paraffin) & 32 o
hematoxylin-eosin % ¢ » @ & 5 » 4L H IR T LTSS
BeE 2R 0Tl 10T o

O ZRIFTHIULRLEF F » BFT - Hehgo FTHEFY -

© N o 0~ 0w DD PE

29



37 i ik A
37-1 = Lw | BRI

PR % - F(FHRFem)B S e (FREED) 2E X o
e 2N E R ARBREcE A TS > FE 240 BF > e
£ Ak TE 2 il o

3-7-2 & i &

Fo T(RHBL) R T
For k(P %S A B) SR
e % 78 P
Serum ( calcium, free calcium, phosphorus, pH value)
Urine ( calcium, free calcium, phosphorus, pH value)
Wk RE
Hitachi-7150 ;  Roche-Omnic analyzer

3-8 5 KR KR R FFA

LA K I L “i@%’fﬁﬁﬁiﬁiﬁﬁ%i’
RS FEZIAPRT PR FpEP e EEs
o Al BMET  BRT> P, RHESIEEEG FH L 757
FEORTEATEM R EW R TR S ETA B

A

RHBEERA S G Neldefp dieh—- &2 2 #3430 >
FORES s o B AP E AL e L B[20] -

F AT SRS Nk F Rk AT (100 B) 0 AR F R E B
7 T EATsT (birefringent )4 2 g 8 B o0 AR G FELAT S ((crystal
of CaOx ) -
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381 Rk EE RITLEE

¥ Neldewrig # eh— 8 T AN L R £ 64 2% | [20] - i PR AR
ST FE RPN DS S e ARR 0 R A S OF|3+e04 e o

04 % & (none).iE & » 1+ & & > fie(few). 2 & 0 2+ & — & (severd)
Bl 3+ REA RS (Mmany)gd o B4 TREZ FEHRY 0 AcRIB3 ATE
[13] - BI3.LA & £ 1+ B3.1LB 42+ H3.1.C 43+

®3.3.C %4 &% 3+
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382 T &S e F Y

BB T P R0 R AT AT T ARk o}
#1007 > Mo iF BT B (sagittal section )T A 2 N B R
Boo4eR] 34977 o F - HRFREHE- BARY > PET 7 SR
( JPEG#: 74, 4080 x 3072 pixels) °

DIMET o PR L ES328%EB T 0 3 ESSDVDRAE S o

SR

B 3.4 B,;‘}?;ﬁn,, BAETRE e M p/_{}iﬁfﬁj@_g;‘f?%ky LN NN
B
3-83 2 B FE AN
S = Ep RS B [ RS S

39 W ¥ H A e A

B R DT EM NP FAE D - R F TR e i
LA ImageScorlng BRI E > TR G Ao B35 o LT AT
FEENRT R EFAHIEA > DD MF P ENE L IR
BoanzEL 2 2 oo 473N B 4 * Borland Delphi“version 6.0 (Borland
software Co., California)#2;% & 3 » TR B 5 * dBASEIY » B4+
AT jpeg Hi e

A RERATF RIS AR T RBITA AL R REE SRR
FEBARE S WALRT o BRid > BT FEAFLEFII AT o

%Z
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BREGOT RAiver. 1.2

5 | | pesas | ens | s |

o
IR 13

5k | BreR
12 1

w3 v e

[ wawEsE
PR3
pegHE [SERE

[v 4w arEm
o W=

=3 FIE=
ool EER

5

C 03RE
Ciss
| & esus
CaxE

v BR
X B

NEW1 B

Bl 3.5 Bl % # 4 e gk (ImageScoring) 4 34 7 & &

310 TR s A ¥

HWE % kT ey meant SD.= 34 4 7 0 i@ * one-way
ANOVA test~ 47 o B & e d R A B2 53t o470 Lo g B ap
non-parametric Kruskal-Wallistest » = =/ £ 8 & * Wilcoxon rank sum
test (Mann-Whitney U) - p value <0.0548 % 513+ + &g % o

St Rg 4 * SPSS’ (release 15.0, SPSS Inc., Chicago, Illinois) °
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311 R FHEFS L A
SRRTEEE G R FHEFY AR 36 91 -

REHaAiA

A

y
B T

|k

A 4

% TR T A IEF

l

AR 2 ez 3 2 PR
DB T A

SDS-PAGE

A 4

e ¢ Slver stain

A 4

% 84T

Y
AR s T 5
PDQuest

A 4
RN S e
in-gel digestion

A 4
T R
MALDI-TOF

\ 4
E U S
BioTools

flexAnalysis
MASCOT

Bl 3.6 Fv FHEF T A
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312 REH# ~ 4 &

3-12-1 BTk A ptiE

Kx‘a

F'&}W ’?ﬁ%ﬁg%,u ir[ "}\‘TFB%S”‘g
PR A2

% 4o B 4 ’l}
e B |

F
4 £ 3.3%77 o

% 33 EiThy FHEFLZEHTHS

~ B ¥mEe Al () e k(L 350E)
6 I 7 uAE e 0.05
12 Gl S 3 R A ) 0.05
34 W s 5 (2) 2.15
37 B 2 (2) 0.70
39 B g (2 2.75
49 e e(l) 0.00

312-2 m R

o

BmFt R Pk HTRED S P BRE AT o2 -
<] o
i¢ * Phosphate Buffered Saling(PBS)#- R ¥ # & F £ = = » % &

d R E B F A o

AT N o B FRER N o e 2R B F 2 20| hdee EE A
(Protease inhibitor cocktal ; SIGMA®) # /4?; B S RN
Rk b B VL B S e B o

4 » 500 ml buffer A “* -

e > 4°C » 13000 rpm > 15 4 45 o

R SIS REN: (oA

/U/&%*
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s mBuffer Aje 5= ;2 : 3~8M Urea24 g+ 4:4% CHAPS
(3-[(3-Cholamidopropyl)dimethylammonio]-1-propanesulfonate
CsoHsgN20O;S) 29 0 40 0.02%;5-fi= & (Bromophenol blue)100 21 > ¢
= = -k 2 50ml -

3-12-3 % fr (Acetone)it Bk

LoBedi b - HFmadz b 4or = 8§ hAcetones § 3tk
Feito Boprg 2HARTRA S o 4ok b i b4 0.5ml B4
1.5ml Acetone -

BN E P 0 20 4o

.o 4°C > 13000 rpm » 15 4 45 o

4~ 200 | o Buffer A &% o

EERR TE o

r

a o 0D

313 34 FREH B

&K ® A kk R Spectorphotometer Beckman DU 650

T E S x
TE E

AP BT Y 2§ kR T E 2 ;% £ Bradford dye-binding
method [101, 102] - ¥ A ;% 4 » Dye reagent (CASNr 7664-38-2 Phosphoric
acid, CASNr 67-56-1 Methanol; Bio-Rad™) > ¢ #* j# £ 595nm;p| H = & & o

2 BSA (bovine serum albumin) § & # 5. > (T % e Jk B Gup|iRgs o

M E s TP R R AR FRR - RS R AN
k& 1200ug 3t 30w o BEFA-80CT & oo
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FU4 TTRHFEERIERTA

“r3f hE T Bk(isoelectric point) fjfaz?; BAaFHo R ET IS ¥
PFpHE » 3 30 FATET LR AT AR ERIESEH - 1% L T
ER AR B2 p e APt X FERE KT A (Isoelectric
Focusing; IEF) » i {7 % — =t K o chdev B A 3

7 & %  Protean |IEF cell (Bio-Rad)4-®3.7 - %} i : IPG strips
(immobilized pH gradient gel, Bio-Rad readyStrip™, PH 3-10, non-linear,
17cm) - & : 200 gin350 |

— d "y LL] [ ]
o
[T 1 °A O
l\ e 2

Rehydration % i 2% ¥_active ~ 50V ~ ;& & 20C -

Conditioning Step(S1) 250V ~ 15 A 45 » pr e * ey B K4
&%ﬁ%ﬁﬁ%iﬁéﬁilﬁﬁﬁ°

Voltage Ramping(S2)# #_% Rapid ~ HRS:MIN : 10000V - hours : 03:00 -
Final Focusing(S3):% * 4 iz 17cm % ik 5 10,000 V -

Hold step(S4)3% = %4F & 500V - Method : RAPID AV -

LIMIT/GEL % % 50 A o & AR 3 IE& o
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+
n~

34 |EF % A & i% %2k 2_ (Preset method for 17 cm strip)

R-Rehydration Activeat 50V - temp. 20C

S1-Conditioning Step 250V for 15 minutes

S2-Voltage Ramping Rapid HRS:MIN : 10000V vhours : 03:00

S3-Final Focusing 10,000V -60,000

HA-Hold step 500 V/HOLD

19 g- TWH}‘% :

1. # e z#%) (|EF balance buffer “ )i # o

2. LL:QE&'%QQ,R,/\mg\'w’q*‘}—*%H/‘I' i&’f_;’&#%ﬁiaj’/ﬁﬁ‘
F o B e

3. ¥ iE ¥ 23t |EF holder 2 4 ~ 9ml |EF balance buffer » 0.18g DTE
(Dithioerythritol) » z 87 » R &323 15 445 o

4, B4 { #1 ¥ - BHren|lEFholder 10 4 ~ 9ml IEF balance

buffer - 0.225g IAA (lodoacetamide) > 8T > R 323 15,45 - R
R SERE

*11EF balance buffer :

50mM pH 8.8 TrissHCL 3.3ml, 6M Urea 369, 30% Glycerol 30ml, 2%
SDS (sodium dodecy! sulfate) 2g +4c = =t -k I 100ml -
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3-15 SDSPAGE% = = g§ &

% - & A% 74 0 3 * Sodium dodecy! sulfate polyacrylamide gel
electrophoresis (SDS-PAGE) * sV i 7 » & A+ < /] L 8- H #-FJovd F A

o

3-15-1SDS" # A ge > &

@ % 12 %Tris-glycine SDS Polyacrylamide % % (50 ml/gel) » 2 & %

SR AR * B grngsdcdk 35917 o

% 35 SDS-PAGE gel fie fl * i (50 ml/gel) 12%

iR
B2 A o iR B %
(ml)
H-O 21.50
40% acrylamide mix CASNr 79-06-1 Acrylamide
CASNr 110-26-9 Bio-Rad 15.00
N,N’-methylene-bis-acrylamide
1.5M Tris (PH8.8) CsHuNO; Amresco 12.50
10% SDS Sodium dodecy! sulfate DoBase 0.50
10% APS ammonium persulfate 0.50

3-15-2 %= Zx A g AER

4v x 3-5ml 75%/ﬁﬁ: v H-F e PR % o

o o~ 0w D PE

39

ERRAB L o S BTSN AT RA
E[HEPE 0 4o »B0ml e fe& 2 12% SDS-PAGE gel (L % 3.4) -
4e ~ 0.02 ml TEMED(tetramethylenediamine; Amresco) > /2 & 323 -

FRE o B e 0 ke TR L
* &3 o BIEFR 5% B 20 SDS-PAGE gel k& 0 % B PR A% o A



fR Iy -
7. w20 ul protein marker2z » i & ip] o
8. 4r » 0.5% Agarosesolution™ » & E 39 F > 5 Az
90 FHEHE » F» BWaed it o

N
"l

*! Agarose solution :
P~0.5% Agarose 0.5 gi% fi# » F & ¥4 245~50°C » 4r » &A% R
( TG-SDS buffer : Tris0.025 M, Glycin 0.192 M, SDS0.1%) - % 4
71 4 (Bromphenol blue) 1 ml -

3153 ¥ - FZ AT AEER T
- X AT AKBHRT BIO-RAD = A7 A % s(Proteinll cell) » i & 2%
e 5% 32mA > time:E [/ v-hour step 1time: 00:30° Step2 constart :
60mA - time/v-hour > 7 A PER % 9999 ¥ T AL IRk ©
3-16 "3 % 4

SDSPAGER A == fs » ;7L F > 2HFHE* 4 B o 2 (Generd
Electric Company » GE)=Silver stain kit ( PlusOne Silver Staining Kit,

Protein) -

L EXEY

1. Fixing: 4v 30% Ethanol 75 ml » Glacial aceticacid25ml » 4v = =% -k %
250ml » % ** Lab Rotator (DigiSystem Industrial Inc.) 50 rpm » 2 3 #
% 120 4 48 -

2. Sendtizing: F|H-5 # 2% % > 4« Ethanol 75 ml > Sodium thiosulphate
10 ml > Sodium acetate 17g > 4v = =x-k 3 250ml » £ 4c > 1.25ml
glutardialdehyde - ¥ ** Lab Rotator 50 rpm » 32 3 #£ & 120 » 4& -
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3. Silverstain @ ] % # F 2% % o 4c Silver nitrate solution 25 ml > e
= =x-kx 250ml > 11 4v ~ 0.1 ml formaldehyde > % ** Lab Rotator 50
rpm> 323 £ 5% 120 » 45

4. Developing : i) 41 # Z#2_7% % » 4 Sodium carbonate 6.259 > 4 =
=z k3 250ml> £ 4e » 0.2 ml formaldehyde ¥ >+ Lab Rotator 50 rpm>
P=ENE A QA i

S. Stop: iF]d a4 F2 %% > 4e 3.65  EDTA-NgHO > e = =t -k 3 250
ml > ¥ >t Lab Rotator 50 rpm » 353 # & 120 4 4& -

6. Washing : i)} % ) Br2 3 % » 14 = =oK=& o BT Ao

o

317 BB GIFEERE L 7
3-17-1 "3 %4 8 g

24 s @ Fh EBio-Rad GS-800 Image Densitometer®
(Cdlifornia, USA):t {7 # 45 (B]3.8) » &% 75 = T 3% erigsv R fag ¥ 3¢ o

Fdw ix 23k 21 Ge: Slver stain, Filter: White, Light: Transmmissive,
Resolution: X 63.5, Y 63.5 microns -

Bl 3.8 #F# ¥ Bio-Rad GS-800 Image Densitometer
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3-17-2 SPRB A 178 Ty T H

R EETEACER S A LS 18 /% Rl g CEAAR R
3 # * PDQuest 8.0.1z% * 5% (Bio-Rad)(%]3.9) > %‘g 4 H experiment wizard
z_f 4 » normalization %-#ci% # : local regression method -

S B R G0 B2 quantity ratiodg 2% ARG F LB
HIES: I PN S Y EE s S Y R EETE S Sl N N
RATERA o

The Descovnry Sores™

PDQuest R o
2-D Analysis Software R

Bie-Rad Labomtaries, Inc,
) A MO i, A ER AT A

CopySght E2T00 A s, M

Bl 3.9 PDQuest 2-D Analysis Software
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3-18 AP F-v pE-k iz

WAE M 3-v 5k f2(in-gel digestion)# 2% 2% % Bruker Daltonics"™
#& & 1 Proteomic protocols for mass spectrometry (2008 5= #)[103-105] -
& EFAod 3.6 97T o

(=)~
1
2.
3
4.

(=)~ B
1.

5.
6.
7.

3] Fe TR

i Z SRk AES S 0 &= 1048
®* pipettip> 4 Fv T D o
$ 1.5 ml ¢ Eppendoff 3% # » i * 10006ACN “* % » b 3% -
#-1% . 3% ~ Eppeddoff 328 o

IF /’t*
& % 10041 ¢ wash buffer 2 e ms. - 15 4 48 > 5 5 A e
-
HE AT R 4er 20| 03 24w % (Slver destain
solution)™3
R 0 R T AZET A AR
ér‘ﬂﬁ g & > 11200 e 25 mM ammonium bicarbonate buffer
FEBR LR HHEA X FRAI L IRRABP RS -
BL AT R Fer 100ul HACN R FWH. -
EWHAE ] 15 0 54 ACN -
3o A R R S = A b gg(airdry) o

wd

(=)~ %N v pa 4 f2(Trypsin)

1.

de x Bul FrgEpe @ enfg %3 0% (20 ngl | trypsin, in 25 mM
NH,HCOs) f % # 5. -
4°C > F B 60 4 45 o
v r 3ul 25 MM NHHCOz/% % » 3 ¥ fi e > T %45 /R »

o

¥

PR
AR e FR

37C'1: I ,% y ﬂ:;%_]!ry‘{_f‘{ °
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()~ F B3 Firs

RS S E A R EMELE K
2. 4 x 241 1 1009%ACN £ 1% TFA 2o
3. &£F A RT (sonication) 10 4 4& -
4. A bk o B F TR

38

436 30 EEORFRE T IR

SN A E iR RE R

“1 ACN (Acetonitrile) 50% CH3CN (HPLC % )

2 \wash buffer 2. 5mM NH,HCOs, 50% ACN

#3 s ¢ ;% Silver destain solution 0.1 g Potassium ferricyanide, 0.15 g
Sodium thiosulfate in 10 ml Milli Q
water

*4 Ammonium bicarbonate buffer NH4HCO;

S TFA 1% Trifluoroacetic acid

Trypsin solution 20ng/ 21 trypsin (sequencing + ) in

10mH NH4HCO;3, pH 8




319 FH# %A

VR O N L A S el = S
(Matrix-Assisted Laser Desorption/lonization Time of Flight Mass
Spectrometer, MALDI-TOF MS) » & {712 P<F & & 47 ©

% % : Brucker ultraflex 111™ mass spectrometer » 4c§3.10%75 o

Matrix : a -cyano-4-hydroxycinnamic acid (CHCA) -

PR HRE IR AL i F R TR R AL L matrix
(CHCA)R*t 8 + » R gots » i » T kP > &7 A4 -

] 3.10 Brucker ultraflex 111 mass spectrometer
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320 Fv FLPET-RRFERLH

AT RERT 5B EARN 0 ERL R T o

BL O R R R E L T A ARFEREY w2
B0 OFRESFTOREPIRE V. HIOF 0 & 2 FIARL o AL Y Bruker
D Eat #3048 BioTools™ v.3.0 2 flexAnalysis™ v.3.0 FE 33t 44
% MASCOT 3¢ H AT E b0 mil » THRARZ Y 2
Zil e

MASCOT it TR EHF K o > &4 Matrix Science = & #7iazk o
L R fiéi VORI 0 RO R R g HiEE R
o (B 311K < heF ik i > £ 155 % pEe(Thelnternet) @ i & F AL R &
PR SN INAENER BN E R SRR E R R T
FALIT et po BT - B TS s 3 BF AW
;% 5 (probability-based MOWSE scoring algorithm )2+ & fie % = 54 c4%
H[106] o 29T A HAR S > K % DA OB F AR -

=
=

MASCOT Peptide Mass Fingerprint

Your name Email |

Search title |20070601_Ad4.txt, C\MyPHD\Meeting20070627\ProteinICh20070501_4

Database | SwissProt hs
Taxonomy | Al entries hd
Enzyme | Trypsin hd Allow upto |1 % missed cleavages
. Fized |pigtin (N-term) A Variable [methyl (DE) -
modifications | carhamidomethyl (C) modifications | pethylthio (C)
NIPCAM (C)
Oxidation (HWwW
Oxidation (M)
Protein mass kDa Peptide tol. £ 100 ppm %
Mass values @& mMH+ OMr O m-H- Monoisotopic & Average O
Data file
837.528000 -~
861.062000
877 .032000
Query 303 005000
916.563000
945,544000 b
Decoy [ | Report top | AUTO  * | hits

®3.11 MASCOT k3R EI0F % &
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A % rie * MALDI-TOF F3# ik > # & 4 0475 & £ (peptide
fragment) 12 & € (mass value) £ 3 & (intensity) 5 i > Tyt et = 35
PMF( peptide mass fingerprint ) = 2 » £ 5 7] F 3L 2 NCBInr >
SwissProt © ,MSDB % :& {7 fie 7 o

FoReF Aok it il I B %"J\iﬁgﬁ » FL fr‘avﬁei'i 503 oy
(7 9 significant match) » PI#-2 7] 2 F i F o TiE- HEFEFEF
e 20 T8 8 o & 1F 2K w40 T ! Typeof search(Peptlde Mass
Fingerprint ), Enzyme ( Trypsin ), Global modification ( Carboxymethyl
(C)), Variable modifications (Oxidation (M) ), Mass values ( MH+;
Monoisotopic ), Protein Mass ( Unrestricted ), Peptide Mass Tolerance (£
100 ppm ), Peptide Charge State ( 1+), Max Missed Cleavages (1) -

“ft“ 2_ ¢k AL g @k R e Mascot 385 i o ik - v ¥ - Mascot
Hik- B FE? PR PR B R G0 4 5 Mascot Wizard (1) 3.12) &2
EHAFRIRFEDR Y Ho0 7Y BA TR F VW H1 T2k

LTI EJL po{7 RIS B Bodp(massvalue) » i S F AR R
(txt) > £ #-ptph45 N2~ MascotWizard #4 7 F & 0 TP v s 40 F 4t ¥
mH *%:Ls-g 1l H)‘;,f;@ﬂ?ﬁa (A ﬂ °

s (”“

\ Mascot Wizard mg

File Options Help

= EE7?E

Drag and drop file here
— x|
ENREENNNRNENNENER
(e ]

B 3.12 Mascot Wizard § % s=<3F i
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S
X

3

Y

—my

AR BRI TR XX THER - BEEES R

ww et 7% PIDwizard > 2L R 3.13 -

ARHY 5 - BRABAEAZ DT HERNEZY 5 - R
peaklist.xml 4§ % » t“ﬁ; SEHFEFTE R AREEN S AENT AR
R TR Ao st R3S 0 B ot xml (extensive markup language) 4 %
f&47 (parsing) > & P~ ! massvalue 2 intensity #icdy 0 3 2 Xt 2 F AR
¥ i~ Mascot Wizard i% — 34 {7 v- 4 o

5 ProteinID Wizard
Wizard | gtRxMLIE | teiiEniE | debug |

sy ™ .ty B, .
Step 1. Moss EHISRIVIE Step? HMPeakistML | [ pHgmDaeE R n‘[‘fﬁE’,’j‘E—%{z e Bl
(MALDITOFEEHTEHE) 16
|IEI c: [simon2004] ;J CACHTsaiPhDFinaliMassanalysis\MassRawDatad\ RawData2 007051 840_C104141 SRefypdata’ 1 peaklistxml
CACHTsaiPhDFinaliMassanalysis\MassRawDatad\ RawData2 007051 840_C124 141 SRef\pdata’ 1y peaklistxml
= Cy A~ CACHTsaiPhDFinaliMassanalysis\MassRawDatad\ RawData2 007051 840_C134 141 SRef\pdata’ 1\ peaklistxml
[ CHTsaiPhDFinal CACHTsaiPhDFinaliMassanalysis\MassRawDatad\ RawData2 007051 840_C144141 SRef\pdata’, 1 peaklistxml

= Massanalysis

CACHTsaiPhDFinaliMassanalysis\MassRawDatad\ RawData2 007051 840_C154141 SRef\ypdata’ 1 peaklistxml
CACHTsaiPhDFinaliMassanalysis\MassRawDatad\ RawData2 007051 840_C164 141 SRef\pdata’ 1 peaklistxml
CACHTsaiPhDFinaliMassanalysis\MassRawDatad\ RawData2 007051 840_C174 141 SRef\pdata’ 1y peaklistxml
CACHTsaiPhDFinaliMassanalysis\MassRawDatad\ RawData2 007051 840_C184141 SRef\ypdata’ 1 peaklistxml
CACHTsaiPhDFinaliMassanalysis\MassRawDatad\ RawData2 007051 840_C204 141 SRef\ypdata’ 1 peaklistxml
C\CHTSalPhDFmaI\MassAnalys|s\MasSRaWDataA\RaWDataZDD?DS1B\D 021\,1‘-,1SRef\pdataU\peakllstxml w

] '(. <<=« [<][<][<][<]

] ARER AR A ] it o Hi ; 1
Step 3. FTEETFIHVERR (EBEIEERTR Step 4. %ﬁjainnﬁiﬁ,\l ‘ Siep b EEHENME||  Step 8 BliMescot ‘
]IEI c: [simon2004] ;J L files © TEERHEE [Test
=g ESA_testml B &5{H: 20070615_C4xm Step 7. B> TXT ‘ Step 9. FIREEEEE ‘
(= Tem Test_10xml -
Test_12.xml Step 5. BE | copy stcfile:CACHT saiPhDFinal\MassAnalysisiMas &
Test_13xml Test_21 xml o | 1o Eanist file:C:ATemphitest2 Test_CBxml
Test_14xml Test_C3.xml — | HEEISEH
Test_15xml Test_C5xrmil Bl 1:42_:21 _ _
Test_16.xml Test CBxrl Copy Sfc file:CACHT saiPhDFinal\MassAnalysisiMas
Test_17.xml Test C7xrml to Eanist file:CATemphitest2 Test_CHxml
Test_18xml Test_C8.xrml HERISER.. .
?ESLS?-X’"”: Test_C9xml . v
gapm | |1est2lml 4 A | | 3

Bl 3.13 PIDWizard # 7 4 &

A AR E R LT LB 0 4B 314 417 o B 7 BRI BT
M A R R dR B etk A 4 % (Bovine serum albumin) & PIDWizard
e fs 0 2 d MascotWizard 2 (74 F v 4> H 2 % LB 315> 7 L H ¢
FEfe 5 & o
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MALDI-TOF

MascotWizard Sequence
database
A
\4
XML file Txt file
\ 4
PIDWizard User
B 3.14 MascotWizard &2 PIDWizard % & -t &, B

User : Mascot Wizard
Email

: ivy.urofmsa.hinet.net

Search title : BSA test.txt, C:\Temp\test2\BSA test.txt submitted from Mascot Wizard on SIMON200%
Database : SwissProt 57.0 (428650 sequences; 154416236 residues)

Timestamp : 18 Apr 200% at 15:40:23 GMT

Top Score : 111 for ALEU BOVIN, Serum albumin 0S=Bos taurus GN=ALB PE=1 SV=4
Probability Based Mowse Score

Protein score is -10*Log(P), where P 1s the probability that the observed match 1s a random event.
Protein scores greater than 69 are significant (p=0.03).

0 T T T T T T T T ._|_|
25 S0 ] 100
Protatility Based Mowas Soore

Concise Protein Summary Report

Concise Protein Summary Help

Significance threshold p=|0.05 Max. number of hits 5

Re-Search All ] [ Search Unmatched ]

1. ALEU BOW.
Serum albumin

Mass:
05=Bas

9 Score: 111 Expect: 3.4e-06 Queries matched: 14

rus GN=LLE FE=1 S5V=4

®] 3.15 PIDWizard #% Bovine serum albumin z_ & w % %

49



4-1 R B 18

44

+ T

2 % Reaults

P g~ PR Bcdy %

e

FHRBAT o Lk B s Ay TEPRELR (X

NI 3

calcium) - fiif fédg & (urine pH value) » x 47 (serum calcium) % i £

(serum phosphorous) % » ¥ & & ¥ % F o

A1 F S B AT % Blehi R 41 R Bk

Group 1 Group 2 Group 3 Group 4

Baseline Data Norrmal contrg | EG+Sarch  EG+WLS EG+WLS

(placebo) (low dose) (high dose)
Urine
Phosphorus 2216+0.84 22.64+0.40 21.90 + 0.45 22.07 + 0.60
(mg/dl)
Urine
free Calcium 0.79 + 0.39 1.05 + 0.40 0.84+0.24 0.62+0.31
(mmol/L)
Urine pH 6.48 + 0.53 6.50 + 0.24 6.50 + 0.14 6.53 + 0.45
Serum Calcium
(mg/dl) 6.92 + 1.41 6.88 + 1.14 7.01+1.12 6.73+3.32
Serum
Phosphorus 21.96+ 208 21.43+2.03 22.26 + 5.40 20.77 + 1.46
(mg/dl)

EG: ¢ - % WLS: 7 ¥#¢

g T oEHE R L (Mean+ SD.) 4 7 o st
FHEAH > A Rhfpe R E2 MR TAEFLE -

50

= 12 * one-way ANOVA test -



BB 2420 v e Rk PRRATER 0 & FAl e
(EG+starch)k & # %(0.19 £ 0.06 mmoI/L) A s 4
oAk 9 ihd (%32 54%)

(p=0.059) - r F53psm kR & Big X
& & &2 (p=0.001) -
%42 (% H F »)F.0.94+0.17 mmol/L: A
mmol/L - % & s e /E}Jiu’,si{9.45 +226 mg/dl > p? &g A3t
12.54+1.25 mg/dl (p=0.015)

PR b AT

ox/‘l—L‘7

T*

-
9

s& 2L
v’LAF

T RF

% 3 (A £ 2)4.0.91+0.07 mmol/L >

% A e (% 22)P£1.10+ 0.06
¥R e
B AR ST FALS R R fidk

B(pH)~ & ¥ WAt F FA e A 9 £ % 3%6.96+0.07 0 ¥ 4x

6.96+£0.17> @ %
< &) mfj\@ck
mg/dl (p=0.021) -
o2 ¥ «'f!;rs;;jé F e oo

Rl 8,713 % 0.09 (p=0.006) - T K4cH A E (5 = )
5 £.10.36+2.50 mg/dl » f B3 45
His g(#iz'fif' i

¥ 4 BB e 920,98 + 1.12
PR PEHLAE ~ FRFadk B R b AT E A

A2 P s~ R g3 IR 8
Group 1 Group 2 Group 3 Group 4
Normal EG + Sarch EG+WLS EG+WLS
control (placebo) (low dose) (high dose)
Urine Phosphorus a
(mg/dl) 2098+ 1.12 19.52+0.68 20.40 + 0.82 19.36 + 1.59
Urinefree Calcium
(mmol/L) 0.35+0.21 0.19 = 0.06 040+0.12 0.28 + 0.08
Urine pH 6.92 + 0.45 6.74+0.32 6.46 + 0.36 6.57 £ 0.12
Serum Calcium
(mg/dl) 11.24+0.26 10.69+ 0.59 11.11 £ 0.92 10.69 + 0.59
Serum Phosphorus
(mg/dl) 1254+ 1.25 9.45 + 2.26 10.84 + 1.68 11.10+ 1.66
Serum free b -
Calcium (mmol/L) 1.09 £ 0.07 1.10 £ 0.06 0.91+0.07 0.94+0.17
Serum pH 711+016  7.13+0.09 6.96+0.07 ° 6.96+017 °

Zf  WLS I Fig Starch: &b

g@}fgul P2E+i X (Mean+ SD.) % 7
FHEBEVCREIEFLEE - b

a llﬂz\,,_
F

f
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]

R E o AR RBEA 2w R BT alFE 7 R (243 -
Bl A (s o AP g I FA e (group 2) & BLeAE £ 3 4o 5 P B ;‘ﬁ“ 2
(p=0.007) » 3% % o 2k #p ¥ T 328 € W3 40 130.63 + 23.06g > 4p >t &
W ¥R e (Group 1):48 & 3 4 T35 179.63 + 13419 P R i i€ o e
T 8T FROn$ 3% $4k 0 frv 00§ o il AR £ 8 4 B o
B F3E M ER ST I2E F 168130 5 > @ F4E DL H 4T IS
B H156.259 ; fpfz T o ARG X RS R ERM A TIHE N G
13063 % EE > Lt el Ta LR o

% 43 T FHE X B E 2 BRE o B

Group 1 Group 2 Group 3 Group 4
Nornfabeodtral EG + Sarch EG+WLS EG+WLS
(placebo) (low dose) (high dose)

WEH i

Body-weight-gain  179.63 + 13.41 130.63 + 23.06% 15813 + 3058 156.25 + 37.77
(gm)

+
+
+

Kidney weight,
left (gm) 183 + 034 183 = 033 164 + 047 168 = 0.07
Kidney weight,
right(gm) 191 + 050 174 + 021 173 + 049 166 + 0.18

gl 4 WLS:. 7 ¥4#t Starch: Jik#s
ey 1 E DI £ (Mean £ SD) £ 7« S3t = % i@ * one-way ANOVA test -
a M A BT YRR R &F‘_rf%_aﬁl'faz °
3£ 24 % i (body-weight-gain) &> & = % 25 & 4 B s 16 ol £ 4 B S Ry
Tkt % BTt BIEERR o 2 T A e ﬂmg@‘r@ﬁig»sc B AE o (p_0007)

)3
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4L B

AT RS BFR - &Y MRS HTHRFULT M1 5 hHR
foofe § oA 5o gg;f]wwke’v’ﬂﬂ?:;:s_n R &t PhT AL fad

FOUFERATE G R RITFIR G o @ % 5 kK
R e BT 4 4 i (birefringent

appearance) * 7 &r?j4 197 ol e RS HILE L DTN B dh

.:%Bamrggﬁ;/ﬁ(g AR R Ll s AT NF R B
e A S8 5 I % (R4.2~F4.4) -

Bl 4.1 ¥ FRAT % & 5 Tk

B 43 T 3 0 A meeaf 4 L Bl 44 5eiims & 5 548

53



TELEEIRITLA RS

BRMKEERTL, DL PTESK T &S T FH0S (%388
$4m)x BT S HARR o BEFH MO % J e (p=0.034) 5 4o i 44477 o

Z R e E R TIEs #5F 140 R E 2 H 046 7 3 R E B
7045 & * Kruskal-Wallistestst:- = 2 247 > &g b = e T B 5
TR 2 BEFEOL R (p=0034) XA AT T FALAHET
Forenprg] N XA g R TR o

£ 1 Mann-Whitney U test > A %[ i & 9 sk e 22 % @ e cnd B
3 %32 (p=0.019)% ¥ 42 (p=0.035)c1 " F- i & B B 4 e A

G

SRR e

-~

Rl

244 TRLEKERFL RS

T8 S
KR g 2 - Bl Pvalue
(L3mEiRE L)
Group 2 11 EG+ Sarch 140 + 1.20
Group 3 11 EG+WLS(low dose) 046 + 0.72* 0.019%

Group 4 11 EG+WLS(high dose) 045 + 0.88* 0.035*

EEH LB TIHEHER X (Mean+ SD.) 4 7 2.
i¢ * Kruskal-Wallistest +* &z = 22 £ & » p=0.034 -
* %4 @ * Mann-Whitney Utest 4 47> & F Bk et % {8 22 I 4 MELLARAH -



A5 BB F PR B G IA

e TRegd s B335 13k Bhot Rk g 1
A Rg R o 2A5F M) L wnE T 4 KB Ap s Ak 1 (rdlative
risk)inig % - Q27 5 0 > X A e (group hig 7 2 K g &
90.9% - @ A& & A& T F 4 (group S)m‘* A FET
B E T Ficke(group d)ehE T A FE D T2.7% 0 - B Fx Ak EG T
TRV g o2 b A TR g4 85 o

PR % AR T &SI KA B A RARLTRET
AR ¥ % % M (relativerisk) s vt i - 1w B 2 50900 @ B A E
0.80 -

% 45 ~HT B rad FRIHERIEL T

| i ; ;g f ;: ;: g & ’;:;:Q l‘“i :f Re;'i"f‘stli"e 95%¢: if % Y
1. Normal 0 8 8 0%
2. Placebo 10 1 11 909% 1.00
3. Low dose 9 2 11 818% 090 0.0347 ~ 5.8437
4. High dose 8 3 11 72.7% 080 0.0231 ~ 3.0801

¥ A s (relativerisk) ¢ % 3~ 4 A wj i B e (F 2 B) R o
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46 3¢ FrHEE

Mascot i j& 7 42 B crfe & 2 B > %4k * probabilty based Mowse
scoring ;& & /% [106] o #* 78 & AR > N R R S # B AR g o A
g A oA O B F R 2 (significant level <5%)snd-v Ft g% > 7%
AFELOTREL e o A BFIFEN A 461 4 48

BE A e F Ik FAGT2(F & fh o pEpets £ %,
Alanine-glyoxylate aminotransferase 2; EC 2.6.1.44) » H 5 i} {%’ﬁ“é
Cofactor: pyridoxal 5 -phosphate 4 24 » it L-alanine & glyoxylate i®
* > & 4 pyruvate & glycine; ptiEE B RS 5 B oo AURRCE RV H
-k F o BT R A5 KR 468 R 47 7 5 1 AGT2

i teoja g -

=

[ 1
=
N7

“- III'IIIIIIII'II'II
L [ -0 -5 i)

Frosability Baeed Hemse Some

Bl A5AGT2 i T E v $5 %

AGT2; Alanine-glyoxylate aminotransferase 2, mitochondrial precursor -
Rattus norvegicus (Rat)

Score: Probability Based Mowse Score 52

Nominal mass (M,): 57164; Calculated pl value: 8.33
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il PDQuest Basic - 8.0.1

Fil. Edit Yiew Analyse Eepart Window Help

Deos hdEom | EEEGE B WEG | %o

Ll EXPO000G 2007-05-17 (Experiment, Modified)
B[ © @ @ |°%-9-w- & H-%-[ W]
: P .
.. = 'l
Tressn — T B all
%
|

[ |

& a

%‘n 7o) -
R

| |

SEPEIDle

Bl 4.6 AGT2 9% 41t $H]-AGT2 fad ¢ B % %3E 6703 3-v
Frdod PRy I Fe

4

- ||

&1 All spots

O[] @ Spot Review Tool - EXPOD006 2007-05-17 =13

Save Selections,

T Analpsie set 3.0700d (14 spots) ﬂ Clear Selections

Sortby (M55P {7 05N @ Trend ¢ Quantity

i Select spot in image

Page number (1 of 15 wiag el e Prey [ > Naxl][bbrLasl][ Options. ]

59 405 177 513
Morm Marm PMarm Plarm
(OD*Area OD*Area QD*Area OD*Area
1 1 |
S5P 3605 S5P 7503 S5P 8604 S5P 8603
504 265 1003 162
Morm Marm Marm Plarm
CD*Area OD* Area OD*Area I (OD*Area
SEP 6504 S5P 5602 SSP 7603 SSP 2203
513 175 780 1297
rorm Morm Marm Morm
I (OD*Area I OD*Area | OD*Area | (oD Area
SSP 0501 SSP 5601 SSP 6102 SSP 7701
46 272 78 508
rorm Morm Marm Morm
| OD*Ares | OD*Ares O Area (OO Area
SSP 6901 SSP G703 SSP 4804 S=P 1601

ey

T ® 4 L1 T4 0sa6

LR L HRE
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B S o S ] .f‘:P_ga".f‘:E’_,f‘%‘i RNA » 735 (7 F f#& 4 (reverse
transcription)(i# * 513 primer 5’ -ctt ctg tgg cca cgt caat-3' forward, 5 -cgt
cat ccatgg cgaact-3' reverse) > £ & {7 & R & fFid 4F & i (quantitative
rea-timePCR)\' #3 22 2 E LR - PIRTHF 2 RHTAGT20
MRNAZ L E PP B 3300 F & 0 £2.691% (p<0.05) » 4-Bl4.8577% -

— no no w
a o a o

(AGT2/3-actin)
=

Gene EXxpression

&)

0 _

Control EG

Bl 4.8 & ¥ 2% & 2T %W AGT2 s mRNA Z_& ' #2 [ -
Z A2 mRNA £ E 3300 § 20269 2 (p<0.05)
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% 46 39 FEZLREY (HRE)

GR Cp protein 1D Tx RecName AltName Accesson Sc Cv MW Id Md
1 42 B13 ado-keto reductase familyl,member R aldo-keto reductase familyl, Aldehyde  i|13591894 107 21 36715 |
A1(NADPH2, adehye reductase) member A1 ( NADPH2, aldehye reductase;
reductase ) AkriAl
1 42 Bl14 G3P_Rat, R  Glyceradehyde-3-phosphate GAPDH 0i|62318276 100 39 36095 |
Glyceraldehyde-3-phosphate dehydrogenase (EC 1.2.1.12)
dehydrogenase(GAPDH)
1 42 B15 ETFA_Rat, eectron transferring R ETFA 0i|57527204 117 44 35277 |
flavoprotien, alpha polypeptide
1 42 B17 G3P_Rat, R Glyceradehyde-3-phosphate GAPDH 0i|62318276 102 41 36095 |
Glyceradehyde-3-phosphate dehydrogenase ( EC 1.2.1.12)
dehydrogenase(GAPDH)
1 43 A04 ACT_HYDAT, Actin non-muscle H  Actin non-muscle 6.2 102 35 42002 |
6.2
1 43 B08 ado-keto reductase familyl,member R aldo-keto reductase familyl, Aldehyde  (i|13591894 97 12 36715 |
A1(NADPH2, adehye reductase) member A1 ( NADPH2, aldehye reductase;
reductase ) AkriAl
1 43B08 AKI1R1 Rat, Alcohol R ado-keto reductase familyl,member  Aldehyde  @i|13591894 76 31 36715 |
dehydrogenase [NADP+] Al reductase;
AkriAl
i
Gewl R+~ &%%. Cp: ChipPosition Tx: Taxonomy RecName: & ;% -4  AltName: # #:

Sc: Mascot Score  Cv: Mass peptide Coverage (%) MW: Protein Molecular weight

Group: 1 control

2EG+Starch 3 & & WLSHEG 4 3 #& WLSHEG

|d: identity status

Taxonomy ( R: Rattus norvegicus, H: Hydavulgaris, M: Mus musculus, S: Homo sapiens)
identity status: I: identified, U: uncertain

Method ( T100: tryptic map 100 ppm , T150: tryptic map 150 ppm)

59

Md: match method



2 A7 F9 FETEE (F- & X FAHEQ)

GRCp protein 1D Tx RecName AltName Accesson Sc Cv MW Id M

2 39 CO7 SMC1A_RAT, Structural maintenance of R Structural maintenance of SMC-protein 59 24143116 |
chromosomes protein 1A chromosomes protein 1A

2 39 C08 GRB14 RAT, Growth factor R Growth factor receptor-bound GRB 14 adapter 53 26 60554 |
receptor-bound protein 14 protein 14 protein

2 39 C08 SLMAP_RAT, Sarcolemmal R Sarcolemmal SLMAP 53 17 99033 |
membrane-associated protein membrane-associated protein

2 39 C09 ZFPO0 RAT, Zinc finger protein 90 R  Zinc finger protein 90 Zfp-90 51 34 72392 |

2 39 C12 LMNA_RAT, Lamin-A Lamin-A Lmn1l 57 35 74569 |

2 39 C12 SMCI1A RAT, Structural maintenance of R Structural maintenance of SMC-protein 60 28143116 |
chromosomes protein 1A chromosomes protein 1A

2 39 C15 AGT2 _RAT, Alanine--glyoxylate R Alanine--glyoxylate AGT 2 EC2.6.144 52 12 57164 |
aminotransferase 2, mitochondrial aminotransferase 2,
precursor mitochondria

2 34 HO4 unnamed protein product R 79 26 70670 U T150

1 emm

Glew R~ &M% Cp:ChipPosition Tx: Taxonomy Sc: Mascot Score Cv: Mass peptide Coverage (%)

RecName: & ;% &4 AltName: @ #  MW: Protein Molecular weight Id: identity status  Md: match method

Group: 1 control

2EG+Starch 3 & WLSHEG 4 3 &€ WLS+EG

Taxonomy ( R: Rattus norvegicus, H: Hyda vulgaris, M: Mus musculus, S: Homo sapiens)

identity status: I: identified, U: uncertain

60

Method ( T200: tryptic map 100 ppm , T150: tryptic map 150 ppm)



% 48 Fv FETRSF (I Fi+EG &)

GR Cp protein ID TX RecName AltName Accession Sc Cv MW Id M

4 12G16 g?rob)ogﬁgf‘rt;fs'\f';gygg'ucom' " R 50 16 47285 U T150
potassium voltage-gated channel,

4 12618 [g T i b gere R 61 22 1437 U TI50

4 12G19 rCG24972 R 55 80 4571 U T150

4 12G22 S'jc;ggg;itéaensrer'ﬂa"o'omte'”' beta g 67 30 278981 T150

=

Glew R~ %%, Cp:ChipPosition Tx: Taxonomy Sc: Mascot Score Cv: Mass peptide Coverage (%)
RecName: & ;¢ ##  AltName: ##  MW: Protein Molecular weight ~ Id: identity status
Group: 1 control 2EG+Starch 3 & & WLSHEG 4 3 & & WLSHEG

Taxonomy ( R: Rattus norvegicus, H: Hydavulgaris, M: Mus musculus, S: Homo sapiens)

identity status: |: identified, U: uncertain

61

Method ( T100: tryptic map 100 ppm , T150: tryptic map 150 ppm)

Md: match method



A4

¥Ix 3t 3
51 I FiUe R TH T OPBREEFES

ARG 0 ¢ SRR T PR 0 T LG ke TR AT
Z I8 & 742 ¢ 2 2 (nucleation) o & & (crystallization) - 12 2 B &
(aggregation)In % > JEZZAm T ¥ B I FAIE BT ;ﬁg} P B pL AT
gp FAos A A 0 LR ] S Bt R hIE R s > R D] E R [12
13 o ‘&d Ak kB AT E S B IR > T FHCE %k R 2 1)6.25mg/ml
v TR P AR % 20 2 5 (7% (nucleation) 0 I % AR E I AP M
ﬁzfﬁ.&(dos&dependent) o fHE R ZF]3.125mg/mlr F pE o S TP R
Frd| & k2. B & IR % (aggregation)s i+ 3 L EF A B D AR B oM 4
(dosedependent) o

PF AP L AT R SR aE AP A R 0
EARY CHIRT R R DEY  FEF R E R SOTRAET R (P
SREE w L@ 5t A L e enl S &) [107, 108] o = # g P g
BERREA BRI EARFET c H e 5 T2 9 2R 24
PR R F TR TR

T rRp 2 o pARNESFFER > - TPk EF g5 L
dFEPAREE VAR ERREF (4] o P FF RER 2 ek
"EML 2 i?ﬁi@ﬁ%%ﬁu‘w Ao T Fgene S EH o 5

SR MERRER LG KR x[15-18] o B KA FAHFAY

SOFILT o BHE S AR S Rtk 0 PR el K

Eﬁkaﬁyoﬂué’~xbzﬂ_ﬂr ‘%%E‘p\(?—ﬁ .
T b E SR R EFAN Y e R EMN o LTRAEY FRR
r%ﬁigéﬂﬂ@%’$MNﬁ’ﬁ“7?Wﬁ’mﬁ&ﬁﬁaﬁ
CF s R o | F sk [10] ¢
IFRPP S FREFRE > Py APE A TR 9 F

i
e.\ -
<
(=
e
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4 IR o K2 ;};Jej 2 F AU B T FerahE S E5 R HAlIsma
orientalis){= /= % (Poria Cocos Wolf) » 53 385 F #rd]55 % 7) = eni®
* oo SuzukisREHR Hdp T FIRE a4 Pl 3T S S AR A -
HAR[29] o F R RF I L AMAF R FIET LI XA &
SEBRE D SRS EIRD TS B4 5 M[110] - 2 L B
TEF G glyoxylicaCidF # R TR F N Y > BFgT g MR
i 39 1 (Osteopontin)sPmRNA £ £ [111] - - ¢ » S 3 » FR ¥
W TR R LR R AN S o T g 43 3 E inter-alpha-trypsin inhibitor >
bikunin{-Osteopontin4 € [15, 112] -

Hattori#= . 45 &1 » & ¥ % P~4= (Poria Cocos WoIf) 7 12 5 #in e 7 2
~ B en ¥ 5% I (original-type anti-GBM nephritis) » - f&jp] H %}&ﬁg {;*gé P
FIESh3k p enC3in A @ sE = e[17] o Kﬁe plz b AN H T BT T
Gldokk & B EE S 3 < B AT A 4 aohydroxylapatite® i 7 o
#] E%* [16] -

AT 2P 0 NP ER T FATAR SR T UG snidrd| XL 4T
TRL KPR NRETERTAS > S RET &S T Find
RT SRR P RHOMA N & a2 FH o< B(p=0.034)(% 4.4)0 s+ ¢t »
G RN e LS ‘*%é PSS T AT L ke
RO BT Zﬂ’% 45 (B AE 2727%  “H E 281.8% 5 % FH e
90.9%) (# 4.5) -

bl

(%]

Fies & 4o

2

Pﬁfﬁfaﬁiﬁé’fﬂ zE'-l-»—J-LL7 T ’%61 [{\f'{ﬁ‘)ﬁ B k&.ﬂ:ﬁ'ﬁ,&?“é}
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52 F-v Fiweni d
52-1 25§ HFRihgv

MG EE A e FIRFD T AGT2(f & phe fEpeiE 5 fs,
Alanine-glyoxylate aminotransferase 2; EC 2.6.1.44) » H # i; {;‘gr}
Cofactor: pyridoxal 5 -phosphate 4 2+ » it L-alanine & glyoxylate i®
* > & 4 pyruvate & glycine(®] 5.1) - s pEZ &2 f24 5 B o

Alanine AQT , Pyruvate
C3H7N 02 C3H403
Glyoxylate Glycine
C2H 203 CzH 5N 02

B 51 AGT it & §

Alanine-glyoxylate aminotransferase . fi¥ % 4 #5 + 3" i & fis 725 >

HH 7% A® %% 24 3 ¢ L-danine-glyoxylate aminotransferase,
L-alanine-glycine transaminase, AGT % - J* fi¥ 2 % £ danine-aspartate 2
2 glycine-serine-threoninet* # & & °

AGTF RiBFfZ & @v ppB6m§Jﬁ‘E‘4 o Nishijimas#= 3 ;ﬁﬂ kS~ B
WU HBOR LA S RIFM AT FE R B RIFP EAAGTE B
#B6> W E RPN Y ENBE £ X B E[113] o s F A G P &
Zae HB6hs B Y X E B 0 A XA F
(oxalateto—creatlnlne ratio) » ‘“f A o I PFe B IRIFR DHAGT S (%
i > @ AGTEMRNAZ B 4 it o Fpt > B ni4t 2 a6 &#B67 7 ¢
" MAGTH L » g%ﬁ“’ AEFwie DAGTAFI 4 E > Fla g+ TR
B o #Tr40 fav ¢ B6A glyoxylated # = glycineig 42.¢ - § et AGT e7-
L& §ps -



¥ rhoLeex A7 3 dp 41 AGT24 -~ i pyridoxal 5'-phosphate dependent
G MRS E o A BT T RN 3 LM E[114] - KA AR A en
AP 02 B0t 0 3 BT PAGTR2R 58 4 B FRENE § 1 4 v il
(peroxisome) p HAGTLe: BFHEHAGTLSE 7387 * 4p i e RvAF U
PR Tt xiplk o

rEF P o NP < Bl ¢ - fg(ethylene glycol; CoHy(OH))) @ 2
SR X BN {8 A BE 5 B e F aglyoxylicacid o @ A
ARRPNFRS - BFREEAGT2G A NAFP X R M iREH

- fEA AR doig b - & R glyoxylatesh ik iy 1 TE

522 F-¢ F& TR MAHEH
Robertsonf 24 3. Z 45 % 2 L H i@ 2 KAk F

AB4%L&{;A%&A%%ﬂ%ﬁ&¥%&’?{ﬁﬂﬁéi%%’

Flp o i3] e TAghR e B T 8 R iR T 4 1
=
F m

ZX S ESE TSNS SN UAS R LY Ll L
¥ ¥ oty gk fo R G 0 7 e g ERT A

iRl RGBT E
AR T
A o

pavo By F S E T AR EY FT ¥ 44 5 #4414 (inhibitors)
4 & 47 (complexors) 2% i 4~ (promoters) & #cfé o ;gﬁ EL G A 5B RTH N
Fero pae FRYNWEGFHIE G LA PBaP T f G citrate,
pyrophosphate ~ glycosaminoglycans ~ RNA fragments ~ nephrocalcin
Tamm-Horsfall protein% % #[63, 115, 116] -

HF D TAMBN AR ETRT T o]0 bR S chi
R it % % pe Ao (Primary hyperoxaluria) © % - 3] R 148 ¥ AoR
(PHD) & - &5 L enp #8843 & 308 J5 (autosomal -recessive inborn
error of metabolism)» % 2 F 97 8 4 2 - s F LA R ¥ R B R4

FREHF T UGS E A R4 i
3

Flik gy g 0 FIp AT BB
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Tunisia) o L % 1« & 31§ 47 1 (nephrocalcinosis) ~ e it ff & fik
(oxalosis) ~ fi ® oxalic ~ glycolics glyoxylic acid i £ 13 v > M 35 &
bo S iR G e 0 #2074 B R B[4, 75, 76] -

3 s & ¥4 (age of onset of symptoms) &= 1 e 3 25 je 2 & > | 4 2
80~90 e & ey > Eﬁ?ﬁﬂﬂhz BN TRk ok 0 ¥ eh 10%0% b B 4~6
B2 #pF s LM BT K S A g 10%:hs & A RIE R R w2 R
& 7 [117] -

B A gUFERR o AGT 7 i it & 5 17 % (transamination):#-
glyoxylate # % = glycine» y* - # 2% ¥ it ti § - fi¥ 48 (peroxisome) p it
(70 Rm kL QR an R ArE I A - 9 3 F)tiE o glyoxylate
A dmre N o A ARE VR R A X AR R AT
jﬁjfﬂ:J-_FE"n;ﬁb%f’J'\ﬁ)z,F\,‘g Hik o Bk %#F%ﬁﬁ;ﬂ}ﬁl&\,fv
A4S R4 20 457 [73,118] 0 ¥ ¢ § i PHL R (M b= 42— ) i
BEART LG A RO AGT FE % > R EArA B AL ¥ 2R i P pE
£ (peroxisome) h » @ &A% T # 4 st (mitochondria) 2. o e AR
e ERAEY E@BE

Danpure £ Jennings 7= 1988 # & § ¢ 5 &3 F]0 & fEFRPE R
AGT (alanine-glyoxylate aminotransferase) srsdk 3f #irid = e3> & i { =
1990 & % % 345t — F6 W ehfk 71 T AGXT el & 1 (¥[73, 74] - AGXT
AT =A% - 54 42 (Chromosomal locus: 2036-g37) > B & 2 AGXT
AFFIROREI e ERLE504 2 > H P GL70R - 33_34insC > F152I
fo1244T w 6% %41 % 6] & 3 A0 F A 2 7 +[117, 119]

@%ﬁﬁ—ﬂﬁﬁﬁ%ﬁmmﬁi*’é#'%ﬁ#&ﬂ 7 do TAE

ok i (~ £ 450k 0 JR* thiazides 2 potassium citrate) ~ 7 > ¥ f& e
EA(R* 2 & B6) R EEE AT PR TR EE o Tk P
WA G FRAATRIETEFRRTR 0 F Ao A fEY ﬁ-‘rﬁm.sm];-]
(oxaate-degrading bacteria) ~ "+ £ 8 ~ & F R i ~ & & pyridoxamine
2 % chemical chaperons % [117, 120-122] - Danpure FedgiEine  AE
Pk T G E AGT 13607 R TE(F & F B~ 1A E)
ﬁ”@%%iﬁaﬂ&ﬂq»myﬁmﬂ%%ﬁﬁm& TR 8
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Jr o4
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ol X R4 T T R hZT

o

§FA3F ic iy VU FIRAY ¢ Z okt M ER el s ¥
Boo v frw E e E A T I5E 4o d 5 (179.63 +
1341Q) > m A& 1 FHgens Bt > 53t L1544 158139 %4
PR E T 4 156.259 0 @ T i5

TIEE R Ak A A L RoRA AR
8 ke % A e B T I08 E 5 B 40 130.63

T F R e(rle

NE 0 P REE KT
(p=0.007) = 4 ip] " F6 40 & 3 4c 5 M i > Ri% Ao = B S e s 2 o 4
F JodFRHE G Aral Az o
Ra o FBEARGT FAphx e AR afqadEr ¥ cnd £ o K3 %
PRI A AR ST TR B E R iR L YR R T E
MEAZR o 2RI 747 i {%%d RS RPRAT S R 0 )@ R TSR
oA Rl gk o
5-4 T FHACH? L Ra R ~ ik dp P
KA A (248 R v Rk B (pH) - T FHcH e
SR B KA AL 0 A

2% 3%.:6.96+0.07 » % 4% 516.9620.17 >
£.7.13 + 0.09 (p=0.006) -

B ';7? 4 ‘Jﬁr?ésﬁﬁ, kR AR T PSR B (538 54%)
Pl oRg e 1t A 2 (p=0.001) > % 3l (i A
40 (% W E.

;ii 4)%_0.91+0.07 mmol/L -
¥ )¥.0.94+0.17 mmol/L -
A -¥.1.10+ 0.06 mmol/L » &
IOV AR Y PRRAT R R e A :sg(EG+starch) )k & B 1(0.19 £
0.06 mmol/L) » = §_* £ 3.

o3t t B F (p=0.059) » B A RAF 0 & {0
]Fmﬂé/+.‘§[§bt3—g'-ﬁ/xz$b"] é\; F'ElH’ * L}T\ /g:],_
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w ARE 0 % A e §945+ 226 mg/dl o %«p M RERR e
1254 + 1.25mg/dl (p=0.015) - fBk(E » &7 F4cH M E m(%w 2) 8
19.36+2.59 mg/dl » ¥ Eg & 435 1 ¥ $+ R 4 ¢9120.98 + 1.12 mg/dl
(p=0.021) = Fuiit ekt i (pH) » Bk ® © = e ¥ 2,3, Al e i f > e
FAcERE VB > T AEDI L BEF

BN R R *%fr‘uéﬁﬂf‘ﬁb“ﬁi%é » WO ACT B
gt o

s i ekt ®(pH) 0% b 5 Greenit * 0.75%2% = FE A4 + B ¥ flsr
2R F %k B PR~ B % (Arteria blood-gases analysis)# H T 0 4k
oI A N & PR % o 7 T R flde B (pH)E £ A
fe %k & (bicarbonate) ¥ i 5 A R > Flpt s P ML A ¢ Z T 7 £

i % §125]) o B e P %k G 3 oo dp ke ch R AR o =
fRehz o~ Bl jRphdg E(pH)frd ¥ ey 23 £ 8 - R 4% 2 =
5 1Ak & 7 F4gend fe 4k Bl phig B (pH)£rdp F b MO Al e 0 A
u] £_% 32 56.96£0.07 ¥ 4/2.:76.96£0.17» ¥+ 0% {#| 27.13 + 0.09
(p=0.006) - #* - % » F] 5 2L 3 e P|Arterial blood-gases analysis
SEREFEF S

Pk o APIRGREFEE S 0 T A Rehi TR

”‘f’ Foe A BEAR DI G T FEA B E?\ﬂﬂ-/%“}*%-%}iﬂ
Jk B (serum free-calcium) » £l kg crnt 488 w2 2 % e 1(£4.2) TR

PEFARF DT FAUE e P AT ol R e
grenis b o LB FE- K BT
IOV AR R N it > K Greeng S d R ® X L Ao < BT
ﬂ%&’@ﬁﬁﬁﬁﬁﬁ@’E{%é&?@¥,&ggﬁﬁﬁ&?%
B - R A RO S AR S %[95] o 7 b Greens L i
fT‘@*/}%)ﬁ A L CfEE TG BB foR P - R0 B AR
I PR A MR F R B IR % R 2 eh TR

146‘1?’;5?&,. o

68



55 & F R W HFH

TR E PR LOT R R P AR RIS Y < RA
4 8 ¥ pAog(hyperoxauria) » 3 i&m A% T F oo Kd &k s X W SR
¥ > B4 @ ethyleneglycol - hydroxyl-L-proline & glycolic acid % > $i &
v MAE ARG R AT AL BRI - R %Y
AR 0.75%2 S iRtk % 41 8 & B F R
M Fe = v i [19, 21, 126] o 1 B p SN ek B 4 B B 4
FF)P‘amI“’d Boo i g AR e BT o 28

» H ngz#i (I Sl FI/Z‘ e ife pmr»"fi‘—"%%x;ﬁﬂ wRaFArn ¥ Ta P
- + 8 17 gﬁ} 4 N ﬁ& [125] °

;;_j\/g:r;gé » NP AT R ek B4R }"] bv T - ,ﬁgﬁfg_—\,bz = 74
FETRPN DY LRI 0 D R REATY L BT A

= 0 %9 0.75%¢2 Z @BV G o S P RS 3 RWFZ RSP o
;c;;;z e 2 FRen® RAIE o Y R 0 AR 100%2 S R R
£ F_ 1.4ml/kg[100]- % & & 3-8 - = 60 kgt & = £ 4 84 ml
#1100%2 = fi o e B - AP B L BT E G 320gm o 4
% 4% 100%2 - fig F £ 0.448 ml PR Ak H A 0.75% > A
HRAE < I 60ml - 7 48 > 37 L“IM'Jﬂtf@Faéf"* » Fla M %
TR RA* ¢ = fokend B0 TPt g jEE e o

5-6 B HTAR T 3 2L L AL 0F

HW A RSB R o ek TR AL SFFEAS e g - R
dem PR R NI IT e AT R Y B FAE TS f25N
(ImageScoring) » 52 F c7g ™ U ”ﬁ PLEIR & 3 A 10T o
E AR SRR SR S R L

SBE A | AmEA % BA P ATEA L (F R LA -
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T Bk Gt BHIESE R RGL S
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AR FET
Ao BFELCN3ec T F TG PRIGEL AT ,k)EJ”(;"i{, ;
%u?%ﬂ%ﬁﬁoiﬁ%ﬁi“&% #ﬁ£4m$9

Flo AP &R Td - F3 5 FIMVRFRPFLEEL T A
T BUERREID TR o ¥ o D Rk 5 TR B
SR SRR A o AR M S iR o B RS R 2 R
T kRt TR R b X R R HE o Il
IR o

AEL AR A AR o ERIE AN RERI . L
Pre B RPFT F b s E s AT RFEFT IR TR [127
128] - A&7 3 2 > A FR i 4 X Rl AL 0 T e Rl E LR SRR
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P AL ¢ R Rt RITHRP > BIMFEZFAGT20 o A F P
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Abstract

Urolithiasisis a common disease in Taiwan, and the medical
expenditure is quite huge. The purposes of this study are to explore the
mechanism of nephrocalcinosis using molecular technologies and to evaluate
the antilithic abilities of a Traditional Chinese herbal formula, Wulingsan
(WLS), by an ethylene glycol-induced nephrocalcinosis rat model. Forty one
male Sprague-Dawley rats were divided into four groups. Eight rats were fed
with normal chaw and water servered as the normal control, and the others
received 0.75% ethylene glycol-added water as a stone inducer. The placebo
group (11 rats) received a daily gastric gavage of starch, the low-dose group
(11 rats) received WL S (375mg/kg), and the high-dose group (11 rats)
received WL S (1125mg/kg) in stead. Four weeks later, animals were killed.
The kidneys had harvested and the changes of body weight were measured.
The biochemical data of urine and serum were obtained and analyzed. The
kidney specimens were examined by a polarized light microscopy and the
pictures were taken by adigital camera. The severity of crystal depositsin
rat kidneys were evaluated by a semi-quantitative scoring method assisted
with a self-composed picture browsing software named |mageScoring.
Using this software, pictures were randomly and anonymously displayed
allowing the investigators makeing scores. Six investigators had employed to

81



accomplish their scoring works independently; finally those data were
collected and analyzed.

Representative samples of rat kidneys were selected from each group.
Isoelectric focusing gel electrophorisis (IEF) and Sodium dodecy! sulfate
polyacrylamide gel electrophoresis (SDS-PAGE) were used to separate the
protein extracts. The PDQuest software was applied for gel comparisons.
The interest proteins were digested with trypsin and sent to mass
spectrometry (MALDI-TOF) for peptide analysis. The peptid fragments
were macthed by MASCOT web interface from several sequence databases.

Our results revealed that the rats of placebo group gained the least body
weights; on the contrary, the rats of WL S-fed groups could normally grow
just the same as control group did. The placebo group exhibited lower levels
of urine-free calcium (p=0.059) and significantly lower serum phosphorus
(p=0.015) than WL S-fed rats. Histological findings of kidneys revealed
tubular destruction, damage and inflammatory reactions in the EG-water rats.
The crystal deposit scores dropped significantly in the WLS groups, from
1.40 to 0.46 in the low-dose group and from 1.40 to 0.45 in the high-dose
group. Overal, WLS effectively inhibited the deposition of calcium oxalate
crystal and lowered the incidence of stones (p=0.034, Kruskal-Wallis test).

The serum levels of calclium were no difference in four groups. Bu the
free calcium level in the WL S-fed groups(group 3 and 4) were significantly
lower than the placedo group, the low-dose group is 0.91+0.07 mmol/L and
the high-dose group is 0.94+0.17 mmol/L, compared with the placebo group
1S 1.10 £ 0.06 mmol/L (p=0.001). The serum levels of phosphorus of placebo
group is 9.45 £ 2.26 mg/dl, thisis much lower than the control group(12.54+
1.25 mg/dl) (p=0.015) - The serum pH levels of WL S-fed rats were
significantly lowerthan the placebo rats, the low-dose group is 6.96+0.07,
the high-dose group is 6.96+0.17, and the placebo group is 7.13 £ 0.09
(p=0.006).

We found the existence of AGT2 protein (alanine-glyoxylate
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aminotransferase 2; EC 2.6.1.44) from the kidney of ethylene-glycol-fed rats,
and the mRNA expression is significantly higher than normal rats (2.69 fold,
p<0.05).We concluded that WL S significantly reduced the severity of
calcium oxalate (CaOx) crystal depositsin rat kidneys, indicating that
Waulingsan may be an effective antilithic herbal formula. Although the
definite mechanism of antilithic effect induced by WLS is still undetermined,
the proteins may play important roles. The existence of AGT2 may be

related to the detoxic effects of ethylene glycol.

Keywords:

Urolithiasis, Calcium oxalate, Wulingsan, Ethylene glycol, Proteomics
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