A 3 CRIB2ER 25 11 % 2o
PERTREAL A5 A R 2 5
LI

BRI A, K4S, TR 2 2 $h X (SR KB ERE AL RL, B ZE 22 716000 )

. B N EC (cystatin C, Cys-C) FIP2MERE H (B2 microglobulin, B2-MG) 7T,
GIAFEEE B PRSI ERE X FiE BB HT2015451 F 222018411 A T2 KR
= Be A3 Be v 97 14 186 1491 FrF- A 4 S5 38 BN R Bk, AR R A IF B 4t 7 A B ol T Sif b 40 (85741 FH
FFREAL A IS4 (100441 o HRAE B B0 28 BLG AL & I BB 400 N S B /NEIRSE (acute
tubular necrosis, ATN) ZH (23%1)) . FFE4:iA1E (hepatorenal syndrome, HRS) HIZPEEHHif (acute
kidney injury, AKD) 20 (441> . BRIEEFUMIE (prerenal axotemia, PRA) 20 (24%) RILIHIK
HRSZ (913%1)) . Lk ARAACys-Cy M JREZ (blood urea nitrogen, BUN) . B2-MG % If LT
(serum creatinine, SCr) ZEAEYbLEehs; W SH RHEMAE LRI, B AWML . BERXGL&L
JFFAAE M 55 RRE R AE B B K FH SpearmanAf Xt 43 H7Cys-C. p2-MGHIBUNSSCrifj . K%
RE TAEUFIE (receiver operator characteristic, ROC) £k Lb#iCys-C. B2-MG. SCr. BUN X Cys-C +
B2-MGH PR AL & 3 A [F 2RI B 3 s W ik g . 5 R QO RA Ll PR AL 20 RN RS AL & 5 B 30 00 40 R 2 vk
Bily TR WA ZE RS X (P> 005) , CysC (FPAi%: 099 mg/Lvs 301 mgll) . B2-MG
(P73 2.30 mg/L vs 12.00 mg/L) . SCr (i fiZf: 56.58 pmol/L vs 66.30 pmol/L) KBUN (Hifi
%: 4.90 pmol/L vs 6.00 pmol/L) EFHLFE L (P < 0.05) o FF#E{LE I 5 #1475 £ # Child-Pugh
SHUBSNT (42.83%) , BLITRELAL LIAZ NE (78.88%; x° = 540.901, P =0.001) ; ATHE
WA I BB RRE R AR B T AT L4l (fF = 66.019, P < 0.001) . @ATN4L, HRS-
AKIZH. PRAFIIGRHRSZ A Cys-C (HfA7%: 4.79 mg/L vs 2.52 mg/L vs 1.97 mg/L vs 1.15 mg/L) .

B2-MG (H{7%: 11.74 mg/L vs 7.02 mg/L vs 4.42 mg/L vs 2.94 mg/L) . SCr (HFf7%: 509.18 umol/L vs
231.61 pmol/L vs 186.52 pmol/L vs 58.34 ymol/L) JBUN (17 #f: 18.80 umol/L vs 13.85 pmol/L vs
9.45 pmol/L vs 5.30 umol/L) /KFZEFH G HE L (P < 0.001) . @Spearmantil 557 B
BUN. Cys-C¥ 5SCrAfH —EMEM (r, = 0416, 0.468, P < 0.001) , B2-MG5SCr#] A%
% (r,=0.131, P < 0.001) . @Cys-C + B2-MGELA K MATN, HRS-AKI. PRA I FRHRSH il
28 T4 50790.994, 0.958, 0.931. 0.989, FRATNAN, 48T HAhIEAR BB (P < 0.05) .

®Cys-C. B2-MG. SCr. BUNKCys-C + B2-MGi2 Wi FFtifith & F-ATN (UEHE: 100.0% vs 100.0% vs
100.0% vs 87.0% vs 100.0%; 4557 /E: 75.6% vs 85.1% vs 70.9% vs 74.4% vs 93.4%) . HRS-AKI (#
JPE: 91.0% vs 87.7% vs 93.0% vs 76.4% vs 95.5%; 55t 79.7% vs 83.4% vs 69.8% vs 62.5% vs
95.0%) . PRA (HUBME: 81.6% vs 73.4% vs 83.0% vs 71.0% vs 91.7%; 453E: 77.0% vs 63.9% vs
61.3% vs 57.4% vs 82.4%) FIEIGEARHRS (BUBYE: 89.0% vs 78.0% vs 81.2% vs 72.4% vs 91.0%; %55
JE: 62.6% vs 81.3% vs 71.4% vs 63.7% vs 77.2%) FIGUBMERRE 7S 2 RE G EE L (P <0.05) .

£5i2 Cys-C + P2-MGEL AN T H T A& I B BBz, A B T A RIS B3 i 4
W W, WA T SCr, EE#H— SR,
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Diagnostic efficacy of combined detection of cystatin C and B2 microglobulin on liver cirrhosis
complicated with different types of kidney injury

Xue Shunhe, Zhang Jin, Chen Lanlan, Han Wen (Department of Gastroenterology, Affiliated Hospital of
Yan’an University, Yan ’an 716000, Shaanxi Province, China)

Abstract: Objective To investigate the efficacy and clinical significance of cystatin C (Cys-C) and 2
microglobulin (f2-MG) on the diagnosis of liver cirrhosis complicated with different types of kidney injury.
Methods The clinical data of 1861 cases with liver cirrhosis in Affiliated Hospital of Yan’an University from
January 2015 to November 2018 were retrospectively analyzed. According to whether with kidney injury or
not, the patients were divided into simple liver cirrhosis group (857 cases) and liver cirrhosis complicated
with kidney injury group (1004 cases). According to the types of kidney injury, patients in liver cirrhosis
complicated with kidney injury group were furtherly divided into acute tubular necrosis (ATN) group (23
cases), hepatorenal syndrome acute kidney injury (HRS-AKI) group (44 cases), prerenal axotemia (PRA)
group (24 cases) and subclinical HRS group (913 cases). Cys-C, blood urea nitrogen (BUN), f2-MG, serum
creatinine (SCr) and the incidence of complications (upper gastrointestinal bleeding, spontaneous peritonitis,
electrolyte disturbances and hepatic encephalopathy) were compared. Spearman correlation analysis was used
to analyze the correlation of Cys-C, B2-MG, BUN and SCr. Receiver operator characteristic (ROC) curve was
used to compare the diagnostic efficacy of combined detection of Cys-C, 2-MG, SCr, BUN and Cys-C + 32-
MG on liver cirrhosis complicated with different types of kidney injury. Results (DThere were no significant
differences in gender, etiology, smoking and drinking between patients in simple liver cirrhosis group and
liver cirrhosis complicated with kidney injury group (P > 0.05), the differences of Cys-C (median: 0.99 mg/L
vs 3.01 mg/L), B2-MG (median: 2.30 mg/L vs 12.00 mg/L), SCr (median: 56.58 pmol/L vs 66.30 pmol/L) and
BUN (median: 4.90 pmol/L vs 6.00 umol/L) were statistically significant (P << 0.05). Grade B was the main
Child-Pugh grade of patients in liver cirrhosis complicated with kidney injury group (42.83%), and Grade A
was the main Child-Pugh grade of patients in simple liver cirrhosis group (78.88%; y° = 540.901, P = 0.001).
The incidence of complications in liver cirrhosis complicated with kidney injury group was significantly
higher than that in simple liver cirrhosis group (* = 66.019, P < 0.001). @The differences of Cys-C (median:
4.79 mg/L vs 2.52 mg/L vs 1.97 mg/L vs 1.15 mg/L), f2-MG (median: 11.74 mg/L vs 7.02 mg/L vs 4.42 mg/L
vs 2.94 mg/L), SCr (median: 11.74 mg/L vs 7.02 mg/L vs 4.42 mg/L vs 2.94 mg/L) and BUN (median: 18.80
pmol/L vs 13.85 umol/L vs 9.45 umol/L vs 5.30 pmol/L) of patients in ATN group, HRS-AKI group, PRA and
subclinical HRS group were statistically significant (P << 0.001). ®Spearman correlation analysis showed
that Cys-C and Urea had some correlation with SCr (r, = 0.416, 0.468; P << 0.001), there was no significant
correlation between P2-MG and SCr (r, = 0.131, P < 0.01). @The area under curve of Cys-C + 2-MG on
the diagnosis of ATN, HRS-AKI, PRA and subclinical HRS were 0.994, 0.958, 0.931 and 0.989, respectively,
which were better than other indicators alone except for ATN (P << 0.05). ®The differences in sensitivity and
specificity of Cys-C, B2-MG, SCr, BUN and Cys-C + 2-MG on the diagnosis of liver cirrhosis complicated
with ATN (sensitivity: 100.0% vs 100.0% vs 100.0% vs 87.0% vs 100.0%; specificity: 75.6% vs 85.1% vs
70.9% vs 74.4% vs 93.4%), HRS-AKI (sensitivity: 91.0% vs 87.7% vs 93.0% vs 76.4% vs 95.5%; specificity:
79.7% vs 83.4% vs 69.8% vs 62.5% vs 95.0%), PRA (sensitivity: 81.6% vs 73.4% vs 83.0% vs 71.0% vs
91.7%; specificity: 77.0% vs 63.9% vs 61.3% vs 57.4% vs 82.4%) and subclinical HRS (sensitivity:89.0% vs
78.0% vs 81.2% vs 72.4% vs 91.0%; specificity: 62.6% vs 81.3% vs 71.4% vs 63.7% vs 77.2%) were statistically
significant (P << 0.05). Conclusions The combined detection of Cys-C and f2-MG can be used not only for the
early diagnosis of liver cirrhosis complicated with kidney injury, but also for the differential diagnosis of different
types of kidney injury, and the diagnostic efficacy is better than SCr, which deserves further study.

Key words: Liver cirrhosis; Acute kidney injury; Cystatin C; B2 microglobulin

B T RE A% A2 AR AL 1 L R AE, &M kidney injury, AKD , BHEEN20%~50%, &
PG G M EER R —. SR RS EYE T EEN IR, At
A, L EEE S RESMEE Y (acute  /NMEILFE (acute tubular necrosis, ATN) . [ BUAF



B4 & 1E (hepatorenal syndrome, HRS) Fl'E A
PEEJR MLYE (prerenal axotemia, PRA) & JTH#{L
B AR LAY, H =35 (R JC i ff oC k. 3L
th, [ ZYHRS ¥ #XHRSHYAKI (HRS-AKD . (A
J7 7735 WG 72 R OR,  F 2 W ROE R X
110 R BT BB IR 9T TS AL R CE R 5
4y FFEAL, 58 2% 76 2 W I HRSHT O AR B /MR g %
NEE, AHHE S DhRe I AR, FROA R PR
HRS, HJwA R H 6= AIGRER, 282
o HHETE PN AT G RHRS & 75 24 A 46 AKT
- A 05 A8 S B e 1 . ik 2 B P A A AL
AKIFZ W7 £ BAK T M LEF (serum creatinine,

SCr) , HEZ LRV, USCrhEMAKIE
W bR 7HE O A REAERA S L' /N ERJEIE % (glomerular
filtration rate, GFR) [JZALC, MR 1284
P& H S S B bR E VDR EUARSCr. R ERC
(cystatin C, Cys-C) & Hui#t 7t 2 ('S Hitiis
brz—, WHEAZIARE. Wl RS r
o, H AP B Cys-CHIEDIR 0 AN & 18,

AT Ik DA S A2 0 00 8 A 45345 ) R A AR

B2IMER A 1 (P2 microglobulin, P2-MG) & —Ff
INFEAR, TANE/NERAHIED, EENE
A i e LIRS, ML B2-MGHE I $2 7 B /N BR g
W, PRP2-MGHG I, 878 /N B IR Dl Be ik
BY. WFREN, MLER2-MGIKF T T SCr,

A E. BREEAREAKL &ERAE W &L
2 AKTI) IO PR 5, 2 5 PR 5 8 AAE 8 1 g 2%
REIR A7 G =", R &% (blood urea
nitrogen, BUN) J&GFRITEM Fa4r, 1H 5 IR
. IR MR HARE R E R . A 1861
5] A58 A, 28 T Il PR B Rk AT [l P 40 A, 4R
Cys-C + B2-MGTE AL G I 5 i dh 5 BH 2 W 4
A2 Wi b R IR 5 S

1 BRERE

1.1 ARt 2 [ 82015481 H £20184E11 H
T HE 22 K2 B T = e A [ v 7 (1) 186 1491 FHF i Ak, 76 2
IEIRBERE, HRE & & I B i 4 A Al 4L
H (85741 FHEA G I E 2 (100445

MR 5 40105 S K AL & 5 B A 41 4r W ATN A
(234> . HRS-AKIZH (4443]) . PRAZL (24%1)

MG AKHRSZH (91341)) o AR SR A4k 1 12
Wrbs > A 75 & (et R £ iRt (2015
BIERD ) UL RS EAL BTG TE R (201848 1E
) PRI BT A B VR TE R (20158 1ERD Y, dE
PR PE AL vATE (201848 1E/D ", B &%

HE - 67

P PR 2 W75 62013 CREVHIR BV TR 2 G )7
LU U, HRSHIL W& (AR Ak I 7K K AR
FIERAERIL T IE ) U FTREAL B R4 12 W bR v
FFA201 54 [ B I 7K AR 5 350 il 72 AR S hr ™. HE
Febrife: O&IHER BB REEDD GOE.

PRI RS R HASS P SRR @F
FASPERPI v HORIRThRE Uk S5 SR Sy
PRI A B B R s OUEYR A AL
2. JLE. AIFIE R MR R

1.2 MESBAT WL AR, U B LR B

ORI FR . PR R W 2R & Child-
Pughif 44— 7%kl @Cys-C. B2-MG. SCr2BUN
SRR R O LiHE I, B RIS

FEL AR 0 2 L A PP P 55 A A A 1 10 o

1.3 %ot 3 43@ SRHSPSS19M TS iT 40 #T . 4F
#. Cys-C. BUN. B2-MG }SCrésit 8% BIAFF
EHIEBDAT, UM (pys, prs) Fon, 41 HEER
FARR AR 36 o PRSI B Ab 95 R J I RORE R A= %
SETHECTE R DU ROR By Bk R, 2 d A ELBCR
58 A BENLBE T R 6, 28 18] 5 7 EL A R R 0 4
k. Cys-C. B2-MG K BUN5SCrif)AH 4 %
Spearmanti KT 4394 H#ICys-C. B2-MG.,

SCr. BUN K Cys-C + B2-MG2 Wi fiF i fk & 3 ASIA
FAE 145 1 2 TAERHE (receiver operator
characteristic, ROC) HiZk, XMHZI&E56 /71 A il
LR R THIAN, SR A 36 b 4% F b (0 Bk A R
JE. AP < 0.05NZERAGHERE L.

2 R

2.0 —RFAT PRl AL LRI A R P 2
BEMER . FFREALR R WROR R O TR 2 S e g it
FE X (P> 0.05) , Cys-C. p2-MG. BUNJ
SCrif) R A it = X (PH¥< 0.05) , AFE{LE
HEF A B EER RS T AT (Z =
4.653, P < 0.001) . FFHgfkA I B 45115540 LLChild-
Pugh B¢ A F: (42.829%) , 4l fiTfii{k 2H PAChild-
Pugh AZZ A+ (78.880%) . JHH{L& I it
MEEHFRIERERBE T T RATELA (F =
66.019, P <<0.001) , W#%l,

2.2 FFRRALGSH B KA B B A i F AT
% WIPKHRS4. [ BIHRSZH. ATNZ. PRAZ %
VI RHRS i 35 47 AN R RE BE W 440, 440 1A) ifL i
Cys-C. P2-MG. SCr;BUN/K-V %3 E gt
X (P¥<0.05) , W2,

2.3 FFAEACA-F B 4545 B HBUN. Cys-C. B 2-MG
5SCregAa %4 Spearmanf J< M3 #r £ BIBUN.



Cys-C¥ 5SCrAH — @M (r,=0.416. 0.468,
P < 0.001) , B2-MG5SCr M AL (r,
0.131, P <0.001) . W#3.

2.4 ZFEATAEMTARAL ST B4 49ROCH %, Cys-C +
B2-MGEL A MIATN, HRS-AKI. PRA X I IR
HR S i1 28 1 T A2 4 71 °40.994. 0.958. 0.931.
0.989, FRATNA, 40T HALfa bR MG (P <
0.05) . W4, K.

2.5 ZA5ATAR M BT ARAL A I B AR5 69 R E A R
HRHEROCHH 2k f FE L s 70 Bl 1T 5 Cys-C. B2-MG.
SCr. BUN K Cys-C + B2-MG2 Wi iT 1L 45 3 A [
TG 1A () OB AR 3, 45 R B Cys-C

) ) 20204 F12% H3HH

B2-MG. SCr. BUN }.Cys-C + P2-MGi2 W ATt {t,
B AN R B B 40347 ) OB R Ry e 2 22 e A 4R
TR (P < 0.05) . Cys-C + B2-MG£ KiPRA
HITHRS- AKTEURE AR 57 52 1 v T 45 i s B ks
(P <0.05) . Cys-C + B2-MGiZ b ATN fi itk ik i
FETBUN (P < 0.05) , HCys-C. p2-MGHISCr
ERTGIFFEN (P> 005 ; ¥HREHEES
T &Iehrp kM (P < 0.05) . Cys-C + B2-MG
LTI RHR S (1 iU 35 12 2 5 TB2-MG. SCr
FBUN (P < 0.05) , 5Cys-CERTLHHE X
(P> 0.05) ; FeRfEsym T Sfabr kil (P <
0.05) . W35,

x| BARRENAMFRLSHBERGARE —RER

B LB AT AR AL RFARA A B4R A5 40 %At E1h P{&
M (pass prs) » ] 51 (44, 59) 58 (51, 67) Z = 4.653 < 0.001
MR (B, #1) 614/243 693/311 2 =1520 0.218
Child-Pugh24[#] (%) ]

A% 676 (78.88) 258 (25.70)

B% 143 (16.69) 430 (42.83) X =540.901 < 0.001

CH 38 (4.43) 316 (31.47)
FFREAC I B [5) (%) ]

TAFF K 582 (67.91) 722 (71.91)

AR K 78 (9.10) 92 (9.16)

B A 19 (2.22) 22 (2.19) 2 =7.804 0.099

B kit 57 (6.65) 68 (6.77)

HA 121 (14.12) 100 (9.96)
BB (F /A, #) 126/731 130/874 7 =1.199 0273
Wil (A%, ) 105/752 105/899 2 =1.486 0.223
FEIEH) (%) ]

SHALIE 91 (10.62) 296 (29.48)

B AR 5 3(0.35) 174 (17.33) ,

7 =66.019 < 0.001

JHF i 7 36 (4.20) 114 (11.36)

LN Y 40 (4.67) 380 (37.85)
Cys-C [M (pys» prs) » mg/L] 0.99 (0.81, 1.17) 3.01 (2.38, 3.98) Z=13.586 < 0.001
B2-MG [M (pys> pss) » mg/L] 230 (1.80, 2.80) 12.00 (8.00, 17.00) Z=2.946 0.003
SCr [M (pys» pys) » umol/L] 56.58 (46.85, 66.30) 66.30 (53.04, 93.70) Z=22455 < 0.001
BUN[M (pys» pys) » mmol/L] 4.90 (3.85, 5.95) 6.00 (5.00, 7.40) Z=18.476 < 0.001

® 2 FHENSHAEI KB B BE MELRERIT (M (ps, prs) ]

20 %) % (4)) Cys-C (mg/L) B2-MG (mg/L) SCr (pumol/L) BUN (mmol/L)
ATN 23 4.79 (3.42, 6.17) 11.74 (7.38, 16.10) 509.18 (245.76, 772.62) 18.80 (13.25, 24.35)
HRS-AKI 44 252 (1.88, 3.17) *° 7.02 (3.40, 10.11) * 231.61 (194.48, 268.74) * 13.85 (9.55, 18.15) *°
PRA 24 1.97 (1.65, 2.29) ® 442 (3.00, 5.83)® 186.52 (147.19, 225.86) ® 945 (837, 10.54) ™
T RHRS 913 1.15 (0.86, 1.45) * 2.94 (2.23, 3.65) ™ 58.34 (49.06, 67.63) ™ 5.30 (3.90, 6.70) **
HiE 185.23 166.381 2633.493 176.893

Pia < 0.001 < 0.001 < 0.001 < 0.001

W * 5 ATN AHLLE, P <<0.05; ° 5 HRS-AKI AHILE:, P <<0.05; ° 5 PRA AL, P <0.05



&3 AHENWEFHEHEEE BUN. Cys-C. B2-MG 5 SCr @XM 04

&
i

AT i Pit
Cys-C 0.416 < 0.001
B2-MG 0.131 < 0.001
BUN 0.468 < 0.001

%& 4 Cys-C. P2-MG. SCr. BUN & Cys-C + p2-MG IZWiRF R & F T[] AL B 5

9 ROC pZ T~ mEFR

T ATN HRS-AKI PRA T4 JRHRS
Cys-C 0.986" 0.907* 0.829" 0.930°
$2-MG 0.967° 0.902° 0.817" 0.920°
SCr 0.986" 0.913* 0.818" 0.929"
BUN 0.961° 0.890° 0.764" 0.904"
Cys-C + B2-MG 0.994 0.958 0.931 0.989
Z A8 0.493 2.126 2217 2.017
P 0.622 0.033 0.032 0.044
ZAE 0.934 2.350 2238 2220
PA# 0.350 0.019 0.021 0.027
ZJh 0.496 1.975 2226 2.008
PyA 0.622 0.048 0.023 0.041
ZA8 1.150 2.457 2.360 2332
Ph 0.250 0.014 0.019 0.020

7E: Z,. P, Cys-C 5 Cys-C + B2-MG AL, Z,. P, 9 B2-MG 5 Cys-C + B2-MG #tk, Z,. P, }y SCr 5 Cys-C + p2-MG Htt, Z,.
P,y BUN 5 Cys-C + $2-MG #itL: * 5 Cys-C +B2-MG #iLk, P < 0.05, " 5 Cys-C +p2-MG #Lk, P > 0.05

1 Cys-C, B2-MG, SCr, BUN F Cys-C + B2-MG L HiFF R (L & H R EI2E!
T A NFARFRSWTEIGER HRS (0 ROC 145, B J9#HFRISIT ATN [ ROC %k, C A#4&FRi2Hi HRS-AKI ff§ ROC %, DX

BA8FR1Z T PRA [ ROC 4k

ATN

PRA

HRS-AKI

AEIEPR HRS

B 151519 ROC phik
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5 Cys-C. B2-MG. SCr. BUN K Cys-C + B2-MG B EifF R A H T RLE SIREHNEREFERE (%)

. ATN HRS-AKI PRA 1% RHRS
s Pr R Py ey Py R A HRA
Cys-C 100.0° 75.6° 91.0° 79.7° 81.6° 77.0° 89.0° 62.6°
B2-MG 100.0° 85.1° 87.7° 83.4° 73.4° 63.9° 78.0° 81.3°
SCr 100.0° 70.9° 93.0° 69.8 83.0° 61.3° 81.2° 71.4°
BUN 87.0° 74.4° 76.4° 62.5° 71.0° 57.4° 72.4° 63.7°
Cys-C + p2-MG 100.0 93.4 95.5 95.0 91.7 82.4 91.0 77.2
118 53.388 20.273 22.156 36.680 16.179 21.339 12.299 12.133
Pl < 0.001 < 0.001 < 0.001 < 0.001 0.003 < 0.001 0.015 0.016

H: * 5 Cys-C+B2-MG #itk, P < 0.05; 5 Cys-C + B2-MG #ftt, P > 0.05

3 Wig

AR T A A R B R AR R
JiE KA 2 ) Child-Pugh 7y 2 35 2 3% v T B i i 4L,
B, PORER K. IR RS G
00 S HoAh I R B AR 2 R . HRS-AKISPRA K
Ihfe kB, ATN 3 2 i o s 4% 5 1 E N
B I, R ERIAEFE AL, A
bR IR ERIX 4, —E WG AT
HRS-AKISATN. PRAIAYT TiEAE, PRAXSY
FARIT RN, ATNH R EEIEBAIG97, HRS-
AKIH 9097 o b, B AR InNE 2. A
HE A BT AYY, HRS-AKIE 15 i 2=
CEIhRERE R < 50%) ", nfe—A3 R 72 BT
Fol, (052 PR T AR 2 B 5 o th X 7 /KPR PR
fil, HRS-AKIHEZEWILEAIR R m. hoh, 5k
HRSHIFEHEZ H ML, A IFHRSEEH ARG RE
i, FFARORE RS &35 8 m=" . A ur iR, Wik
JRHRS#1. PRA. HRS-AKI., ATNZ#[d][flj%Cys-C
FIB2-MG/KF AT PG 7y, $2/RCys-CHIB2-MGH]
R B R BLGFRIGAS AL, A R T P A Ax
G REB e X, S5El-Sayed &P —
;. FHEEAL G FEAS R 2R AL 4045 1B 1 I Cys-C
MB2-MG/KFERA IR X, #RCys-CH
B2-MG/KGF-A B T - RE AL & 5 H 4 1 % 5012 W
HEESP SR8

KWL, BUNMICys-C5SCrAA —EMK
P, TMP2-MG5SCrclH BAH M, fE—aEfEE i
INSCrCik i s WP REAL 838 T B IR AR . 0l
2:HCys-C. B2-MG. SCr. BUNAFICys-C + B2-MG#£
W A AL & FE AN R R R T 14 FIROCHE 6, 45 R4
7NCys-C + B2-MGHK A A8 I AT $2 = I A A5 AN [F)
KA THEEARAT A2 Wi 2k it . Gharaibeh 5B FEAiE
S, fEAKIPNY, Cys-CRFTH - TSCr, fEAKI

WEM, KPR ETSCr, #R-Cys-CAY AT
VBN T RS AL AKTH LA M Fe Ar, AT/ N AK TG
ITA R F R bR, AR R R AR PR ] $2
T BRI ) R AN BRAR A . A WE 50N A AT A AL 2
H AT At FE R, 20 0 A/ 571 B BRI 48 A [B] (1)
AN ] S B E Cys-CoK P48 n, Rk 3 T IE %
NFE I Cys-CoKF CANIE F T Ak ™, Aok
WFFC T8 Z 10 SR IR LR, Cys-Cxf T AL
AKLEZ R AT B A PR

H 0 N A A 2 2538 5 WA R BT 28 DR AE b
BN, Gn R rb R 2 D B s A SR 2 3 AR
FAIEA =18 B85 2 T~ LRI W B AR 7 R 45 &
B A5 H T AL AKT 2 W b 25 508 w227, R
B R, HREAIR S, TR bR A
SINFRUESLIG A, R K AE AR S S 2
HENHE S A 40 BEAMFREAL & I B 4545
HOHAERE DR TCIRAS R R, PR AR AR
ANBE LA R R IE A, FIRESTE— E T L
o9 1 PR VRE Aff 1 T B2 VR TT

zr b, IfiLE Cys-CHIP2-MG [ il 7 2 7 45,
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