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Abstract; Bleomycins(BLMs), a family of glycopeptide-derived antibiotics, are widely used as a-
vailable chemotherapeutic agents against a variety of cancers. In the presence of Fe( II ) ions, BLM
form a binary BLM - Fe( Il ) complex that can activate molecular oxygen. Herein, it is demonstrate
for the first time that BLM + Fe( Il ) complex may possess an intrinsic peroxidase-like activity and
could catalyze 2, 2’-azino-bis(3-ethylbenzthiazoline-6-sulfonic acid) (ABTS) into colored product in
the presence of hydrogen peroxide. Experimental results revealed that the catalytic activity of BLM -

Fe( II ) complex is strongly dependent on pH value and temperature, which is similar to natural en-
zymes such as horseradish peroxidase. The conditions for maximum catalytic efficiency were deter-
mined to be pH 6.0 and 30 °C. Taking advantage of the color reaction of ABTS catalyzed by BLM -

Fe( I ) complex, a simple and rapid colorimetric method for the detection of BLM was thus estab-
lished. Under the optimal conditions, a good linear relationship was obtained over BLM concentra-
tion in the range of 0. 1 —2. 5 pmol/L with a detection limit of 14. 1 nmol/L. With the advantages of
good reproducibility and high selectivity, the method is anticipated to have a practical potential for
BLM analysis in clinical applications.
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Vi), HEFEZMH TS DNA EREFEERR, AR DNA RHERFEEREERE, 5&49 %k
FETSE -, T REARHE, MRERES ENHETRE, S8, SEESSHEENKT, KK
WISURY, FREBR B RE B G S B E R LSS, B3I BRI, SRR Ml % |
FFEThabRFSRAIEAY . AT RTRERERERNIDTIR, ANBRARRN, FRE¥EERE
THEZERBRENINEN T REERERORANELAARERIL, A RRNEREROTETS
BARBBGRE S | B R WE " | BB A ET | SO R BB T R )y
Pl X B AE — I R R R, SR NSBRER R, HRTLES. &
WA REBEGR R, FigL MRS, E, REKNEREROIFTE I UE,

HER, HELBEORERERE, SHEER, AR RERE SMREHRA N e
SEARY RN EARAR, HEBERBRE N R, Li 0 RET —MEEIRGER LA EY
BEATHRERNR BN, BEREIEEEETREGHK ST NRELE, % EERN
N EAAE— R HIBRIG, BT LRIV, ASCHFRFHFHE T BLM - Fe(l) R EWAER S RV
s, FRTHARNWRY S G RN PR EAERE, U ERE T —MERERH L ER
Biirik, B REANR, RESNA, FENERERNHNERERIE HREARSR,

1 SLIGERS

1.1 RFISMNES

MBRERER(KREXCEWEARAF); NAF(ERKEEDBERERAF); 2, 2-BREE-MN
(3-ZEFIFEM6-THRR) (ABTS) . XEMAE(H,0,). RABR. LAUBR. RAHERMKHL L
(Sigma — Aldrich A 7)) , SERFHA R ARG A TR E R T, FEHPRE—DHLL; F
RIS BB R KT 18 MQ - cm BIXEEKEH,

AL - AT WIRWOGTE SRR AE UV - 2450 240 - 7T W4 66 E 7 ( H A Shimadzu) E#EAT, B4
HAERE A630 FADAHNIE R, LR AKIE Milli-Q 4ik RSt (£ E Barnstead A7) 4tk
1.2 BLM - Fe( ll ) E6¥ T RLMIERIBGENLFEHRAR

BHHEHEET BIM - Fe( 1) EAWMEI H,0, Bk ABTS B E RN 20 Wl Hrif i i i & 46 I 2k
RS 20 pL AHFRENERBERR L : 1BE, ZBR FRMN 30 min BREEY; M5, 250 E
BBEBEF A 20 WL FrEERCHIH) 10 mmol/L ABTS ¥, 11 mmol/L H,0, ¥ LA K 120 uL pH 6.0 K14
MYEW, fF ABTS F1 H,0, ZWRE 5 H 1 mmol/L A1 1. 1 mmol/L, FIEEAT RS min, MERESW
W .24 T R A 384 ~ 500 nm K T A B9 AN - AT IR WO,
1.3 HREZFHNEENTE

EeER TR BRI EAPTRNT . O 20 pL2.5 pmol/L FAELEHEMN 20 pL SHARFREHRE
FERAFNRE R BBIE S EFEZE F R 30 min; Q¥ H,0, F1 ABTS(ZWKEHI14 1. 1 mmol/L 11 mmol/L)
FER RPN RSP TAACR N, RIVARZR BAEFRA 200 pL; GB0 CRMV.S min &, RN
BRI F, FHEA UV -2450 251 - W] A6 EETHE S 384 ~ 500 nm AT 3 RSO

2 ZR5WE

2.1 BLM: Fe( ll) EE€¥ TSR RELTEY

R EAYIBER H,0, fFEERILMT, ABTS BB ST RIEG AT EER=Y, %= WE LI -
A B 420 nm AbH —HGHERMIE™ AL ABTS B A B EEY, %5 T BLM - Fe( 1)
REPHE SRR AL EE, W1 iR, YERERRNELE FE ABTS Ml H,0, I8A 5 min
JG, WG REANERS - o B E A RRERE (B 1a, b); TUHER K BLM - Fe( 1)
&S5 LRRNE, WHE&LRRGEAE, FNYE 420 nm & B - A7 4G HER B (B 1) .
XRY, BLM - Fe( 11 ) EAYEEWMEIL H,0, F ABTS BB RN, BHNENTEAIERREEE,

HRBRESTIEERTE 3 MBS, 5 DNA 86K BUAREEES. 5&BE T4
£ 71 DNA B384 S Hne — kI 43 DA 45 40 L IR B0 R B A SR 8 0 1 . M AR S FAREERT ,
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HERBERERE - KM RES MPNETFEHRERET
BATECAL, BB BIM - Fe( ) R&H™ ™, w2
Fi7x, BIM - Fe( I ) S8 A& ERRBHRB LR
Y (HRP ) 5 Ak bk 4 v O AR LB 8RR 7 S A7 45
MR /) o3 Af, 3K A] A 2 o S AL 0 B 30 e v 1
SFERM, RELHRHEKT BIM - Fe( 1) REWHI#
WR LB J1% . #E— %K) ABTS Fl H,0, IETEHE N,
BEW5 5 3| L &Y Michaelis — Menten Hi%%, & B BLM - : -
Fe(I ) EAWAES HRP M AELL R N ALEE, F 400 420 440 460 4%0 500
F Lineweaver — Burk XUB| ¥t 2k, 715753 BLM - Fe It

() Z&WxFRY ABTS Ml H,0, KKK HEH o H Bl FORER(a) . WHKET ()M BLM - Fe(Tl)
}0.74 mmol/L 1 6.13 mmol/L, 5 HRP X} TJ&Y ﬁ%%(c);}iﬁ%;ﬁﬁi;ﬁs TR
ABTS Hl 0,0, (92K K 40 (0.44 mmol/L 1 3.7 Fig. 1 Typical absorption_curv):s of AB"lE;l reaction solutions
mmol/L)#HEL, BLM - Fe( I ) B &MMEAIEYI KN catalytically oxidized by BLM(a), Fe( 1) (b) and
*&ﬁﬁmﬁ%, Epﬁﬁﬁ%%%ﬁﬁm@{&, X ] B BLM - Fe( II ) complex(c) in the presence of H,0,
ST 4 T g B 0 B B T e 0 B b R 55 [ 25 5 insert shows the color change of different samples
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Fig.2 The structure of BLM + Fe( I ) complex(A) and iron protoporphyrin in HRP(B)

RAR I E AL DTG (K AL 15 PR AR T8 B FN pH % 4 4F, BICASEIGHIFT TR EF pH {EX) BLM -
Fe( 1) BE&YTENYBERBEFEERZ, H& 3A ATLFH, BLM - Fe( 1) E&WHEILFERAER
HAREEE NG E, 7530 CHEREME, B3BMNE/RT pHEMN4.0 AR 10.0 B, Kk
AR ZRAE 420 nm AR IERE (A ) N ZRWER, WMEFTR, RMNAKR A, HHE pH 7 5L KERK
N, ZpH=6.0 B}, A, HEFIRK, LiAGREKHE, BLM - Fe( 1 ) B &WH#E1L H,0, 1 ABTS B X

oL 35 P B R BE AT pH OB, SRR NRE N 30 °C, BAERA pH A 6.0,

2.14 214

A

0.3 I

T T T T T T T T T T T T T
10 20 30 40 50 60 4.0 5.0 6.0 7.0 8.0 9.0 10.0

Temperatare /T pH Value

B3 EE(A)F pHE(B) X BLM - Fe( I ) E&WHEALIE LR
Fig.3 Temperature(A) and pH value(B) dependency of the catalytic activity of BLM + Fe( Il ) complex
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2.2 ERERMLLEKEN

2T BLM - Fe( I ) &N RS EAL AR
B ALTE Y, ASEWE Y T — M H M AR
2, HEBRRETREZFETHARKENERERHE
TR, mE4 iR, UBERPEERER,
BAJR WV BR B T IR 4L H,0, A1 ABTS K & %
N, WBRFELE, HABRTFEERERN,
HRBRSEURE T EEEBLM - Fe( 1) E&
Y, 146 ABTS A ERERE=Y., BT R
IRE#EWE, 100 nmol/L W REBERAETIEAER
B, ARENRERRENEM, RNE
REGZEH 2NN ABREERLI S

HEMEFHSREREZNEERN, LR
B BHRT RNARR LS - 7 IR B0 3% b 1
REZRENMZLBNR, £RWES Fin, EEE
RERREMI I, K - 7 RBBOLIELE 420 nm
Ab R A IE R AT e R T I R, X MR ER R B
ABTS # &M B RIE G BT, B S FEE
AT RHNERERIREMRS - 7T RRBOGE A,
HZRMRR, WE S Fw, £0.1~10 pmol/L &
B, A EFEE KRB RIRE (cpyy) FIHE N T 2 B
Wk, HEHZEO0.1~2.5 wmol/L i Fl Py B £k 5%
R, BHHTERH Ay =0.761 ¢y +0.188, r =
0.995, EFZHHALREIEM L 3 FIRvERERT
P R AT EX R E R AR R A
14.1 nmol/L, FR, MW —IKRFEZEPEF 3 KK
W SEIEE R, S H A 7 V5 1ok B AW (1P
BEREHR 4.2% . FiEBRH BT HEREM
AESMH,
2.3 HERBEEMEHR

R RAE R AR B, AL 3 FE
RRPEAY(RALBE. ZREBENBLEER)
ERXT R, 6 BR T ARSI 2.5 pmol/L 1
REFEMS wmol/L XF LY 13 B K5 — v] R
WBIETE 420 nm & KIWRUIAE Ao MBEIF AT LUE
H, RAERNERERN, RNMNARK A,LES
BRI, X — 45 SRR B A SO M) 8 IR U 44 R X F
kB R WM AS BRI — MG,

3 & it
AXHRMET BIM - Fe( I EAWEERNLE

(TIEER

ARAL

B4 AFEWEERBERFLESFMET
N 7 L AR AL 1
Fig. 4 Photographs of the test solution in the presences of
different concentrations of BLM
BLM concentration(a—-j): 0, 0.1, 0.2, 0.5, 0.8, 1.0,
2.0, 5.0, 8.0, 10.0 pmol/L

T T T T T 1
400 420 440 460 480 500
Wavelength/nim

5 ARKREERERTFLELNTRE
PERINES - 7T RIRBOLE
Fig. 5 UV - Vis spectra of the test solution in the presence
of different concentration of BLM
concentration of BLM(a-k): 0, 0.1, 0.2, 0.5, 0.8, 1.0,
2.0, 2.5, 5.0, 8.0, 10.0 pmol/L; insert:
calibration curve for the detection of BLM

1.0 <

0.5+

0.0~ —
Blank control Dunorubicin. Mitomyein Dactinomyein: Bleomyein
CREFVEL) (RECEE) (BRI GRER R s )

Ko mltkRiEEE
Fig. 6 Selectivity investigation of the proposed
detection method

concentration of BLM: 2.5 pmol/L, concentration
of other drugs: 5 wmol/L
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