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Antitumor activity and toxicity in vivo of iron-fluouracil complex
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Abstract

BACKGROUND: Previous research indicated that iron-fluorouracil-phenanthroline complex has good
antitumor activity in vitro, which can inhibit the proliferation of human cancer cells.

OBJECTIVE: To detect the antitumor activity and toxicity of iron-fluouracil-phenanthroline complex,
[Fe(5-Fu)2(Phen)SO4], in vivo.

METHODS: A total of 40 Kunming mice were randomly divided into four groups, which were
intraperitoneally injected with 72, 102.9, 147, 210 mg/kg [Fe(5-Fu)(Phen)SO,] and the half lethal dose
of the complex was detected. One day after the establishment of mouse S180 sarcoma models, the
model mice were randomly divided into eight groups, and administered with the intraperitoneal
injection of 15 mg/kg (low dose group), 30 mg/kg (middle dose group), 60 mg/kg (high dose group)
[Fe(5-Fu)2(Phen)SO4], normal saline (negative control group), cisplatin (positive control group), 5-fluorouracil,
iron-salt and phenanthroline, respectively. The injection was done once a day, lasting for 7 days. The weight of
sarcomas, body weight, the main organ coefficient and histopathological changes of the main organs were
detected.

RESULTS AND CONCLUSION: The half lethal dose of [Fe(5-Fu).(Phen)SO,] was 103.9 mg/kg.
Compared with the negative control group, high dose group, positive control group and 5-fluorouracil could
significantly inhibit the growth of the tumor (P < 0.05 or P < 0.01), and the effect of high dose group was
the most obvious (P < 0.01). Compared with cisplatin, 60mg/kg [Fe(5-Fu)2(Phen)SO,4] had a weaker
inhibitory effect on the kidney, but higher inhibitory effect on the liver, spleen and thymus, indicating the
complex has a lower nephrotoxicity, but stronger immunotoxicity and hepatotoxicity than cisplatin.
Subject headings: Iron; Fluorouracil; Tissue Engineering

Funding: the Application Basic Research Joint Project of Yunnan Provincial Science and Technology
Department & Kunming Medical University, No. 2014FB011; the Scientific Research Fund of Yunnan
Provincial Education Department, No. 20142060

Cite this article: Shi M, Zhou Y, Du XE, Chen YJ, Wang P, Zhong WY, Zhou YP. Antitumor activity and
toxicity in vivo of iron-fluouracil complex. Zhongguo Zuzhi Gongcheng Yanjiu. 2016;20(12):1779-1786.

FATHUMR S S 5, IR T 4 Ja e A BT

2020604, IFVEHHL I8 41 F £ 2 B 2% i DA I
H, TP T &R BL A s 25t s g s, |
L IR P g0t 4 i TS 5 4 TR Y. R 4
TEZAUR AT ST T IMGBR, & th 2 Pl R A I 540
WA RARSE SIS i S AL
Yl REKEC . . M. HIRAY. EHSRA S

1780

TR

SR EWINLGRIT R, AR, B,
P RCR L PRI AL PR, BT AT S
HXEA 21k, BT IR PR I RAT I S LAT B, JF HL
IR AT BRI B B AP B A i
PE, KR 2 S iS5y R UM 4

P.O. Box 10002, Shenyang 110180 www.CRTER.org



T, B R E L e YR A DU e R

@72 cirenon

JEBC AV, B RIS e ARk (K Ho R
TS 247 1 1) 46 e e e T 5 0 2 H AT ) EE AT 55

A H T I PR 0988 24 49 93 1 A D T AR 1R B G 45
W, SR IHT RG24 (o SR o B RUPR M E A I
PR L BB AT 259 ks T A B R
e ™0, AL AEER. B, B, LIRSS £ R
TSR o, HOK 25 E Il S AT E i
B 7/ Ut HE I o AN AN I R A EL /i R
ARAED IS — Mg 2R R T R S ALk .
SIRE T AR WS RURMERE T RSB E ), PR R
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RIEEEREFIEM i AT A A AL 24K R AR/ B
/K S1804H L, I3 2 /K 4 8% 10" L™ 4 vk i £
Jed O MRSV, %0.2 mL/ RN TN BUA 00 R
T[15-17]0

YRR A EE 2R, 2EEr4 ha ¥ s PBEpL o

8 (KA W B UE =9 ), 4 i I ks i A
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Figure 1 The mortality rate in mice administrated once
[Fe(5-Fu)2(Phen)SO,] at different doses via intraperitoneal
injection

K, 75 70-100 mg/kg 7 & uE 7, [Fe(phen)

(5-Fu)2SOIBE & %] /I B IR B AL 4 1 8. 3% 3 it T 21
70.0%; f1100-210 mg/kgifl &N, B HT70%
V2T 2100%. HiBlissikil 5 [Fe(phen)(5-Fu), SO,
Be G538 At 5 LDso - 103.9 mg/kg, 95% 1] {5 i
4184.8-124.8 mg/kg-
2.2 [Fe(5-Fu),(Phen)SO & 445t s KA K 75
(S180)/ L Kb 845247 d, 15251 dJakbst
AR/ B, TGS B SR 2 2R, R 2 LR
AR A, 4R IR,

MERLIRTLAE AR AL, s i &)
AR W] A T IR ARG (P < 0.01), S—URIEIEXRS
it A KA AT BRI E I (P < 0.05); BE&4 el
X bR A A R £ T W) A i T-3F T A4 (P < 0.01) 5 77
SRS A0 bR A R AR 95 TR (P < 0.05).

2.3 [Fe(5-Fu),(Phen)SO, & &4 x5 # 4 s RARR &
H¥m ILFR2,

MER2F LU 5 /N A SR 2% B 45 [Fe(5-Fu),
(Phen)SO4JHC &1 71 HO 3G RT3 ks 55 BAEXS IR 41 AH
EE,  MBUBF R o 70 P 15 P07 B AR I B4 AT 1) S 4 1)
TEF(P < 0.01); BC& ol & 0] /I B AR BT 4 6
FHE58 T3P AR (P < 0.01); i I FL A PR /IS B3
2 [0 F FH 5 T 34LBC AR A1 (P < 0.01).
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Table 1 Tumor weight and antitumor rate in tumor-bearing
mice of different groups

A5 UYL R (x£s, g)  FHRIEIYRIR(%)
T e

BIPExTieze 11 11 1.72+0.28 -

FHPEXTIEZE 11 11 0.75:0.15" 56.4

[Spiilied) 9 8 0.08+0.02"f 95.4

aibilL il 9 1.76+0.60 23

sl 9 1.73+0.51 ~0.6

BRihal 9 1.65+0.82 41

FIREEREAL 10 10  1.16x0.33° 32.6

WIET ML 9 7 1.62+0.76 5.8

Ferk: SRS, P <0.05, PP < 0.01; 5 PHMEN AL i,
°P<0.05; S#kEhALLH, P <0.01; SHUREIEALE, P <0.01;
LRSIk L, P < 0.01,

2.4 [Fe(5-Fu),(Phen)SO LA #7 s fos . AT,
M. Bl R AR A S F e LR35,

MEITLAEH, SHAES A, mrEns
PR AL 3R B AR/ RO IE RO K(P < 0.01, P <
0.05): BRI ey 1) 5 P45 0 4 /N BB AIE R 538 K (P <
0.05, P <0.01); HAx&21xF /N Blooo JIE R BRI il ik 22 %%
(I IAN K

MFRATTLAE . B ARt IFIE R 50 30 R bt
PR IG R TIHE R o 5 BT A AR LE, RS
HRFEECA Y VR S0 M I RIAT 3 2ot /s BUTF
JFEAE B AR T (P < 0.01), whERC S Y. IAA.
2k R RS- 5L bR 1 e 6F /N BRI AT B R I E (P <
0.01), A & FC A 4t /I SRR AT — 52 i i 1
(P < 0.05); 7Bl 455t /s BUFFAE 40 i 1 FH o
FI3FPELAR(P < 0.01); w7 L RC APkt /Is BRI (¥4 i)
YEH T AA(P < 0.01), /s BB WE sl 4 F 55 T
J4A(P < 0.01).

ST LE L, BE A H5nt /IS ORI i 22 50 )
P A R R K . SR AL,
FIEHEC A Fh R C A /N BB R B A B S F
FHIER (P < 0.01), IS 4%/ B A7 1) 5
(FImEIE (P < 0.01), NUEIFIS—F bR W e 5t /) BT
A A W] B A (P < 0.01); il ERCEY)
SXof /0N B PR 4 FH 58 T 3R A (P < 0.01), X/
JIbg R ARV 8 Tk R (P < 0.02) FIARHE B k(P <
0.01); e L 2 40T /I Bl Ji gt 1y 490 51 44 i T s 1
(P <0.05).
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Table 2 Changes in the body weight of tumor-bearing mice

15 Zhi%K WA (xS, g) KTk (xts, g) KBTI R (xes)  H0H1%(%)
PR/ G
WIPERf R 11 11 22.81+2.16 28.68+2.85 1.26+0.10 -
N R 11 22.34%1.11 21.76%2.52 0.97+0.09° 23
EHE 9 8 22.09+2.15 16.63+2.21 0.75+0.083cd 40.5
sl 9 8 22.13+1.25 27.67+1.94 1.25+0.05 0.8
R4 9 9 22.00£1.42 27.99+3.35 1.27+0.08 -0.8
BRhal 9 8 22.52+1.35 28.59+3.32 1.27+0.11 -0.8
EEmEmEg 10 10 22.63+1.11 27.47+1.35 1.22+0.06 3.2
AT 9 7 22.38+1.17 28.09+2.46 1.25+0.08 0.8

Rk HITEXRALE, %P < 0.01: GEIYEXTRAIEL, P < 0.01: GEERAILE, °P <0.01: LRURMIEAIE:, P < 0.01: LGARTESIH
41, °P<0.01.

F 3 FAGHE/R LR REFIRTAE R
Table 3 The heart and lung coefficients in tumor-bearing mice

415 DAL (xs, mglg) Lo IEIH] 2E.(%) JiifE A K (x+s, mg/g) Il JUE A0 611 %6 (%)
TP B 2] 4.67+0.76 - 7.50+0.82 -

FE P B 2] 4.67+0.39 0.1 8.40+1.71° -12.0
AL 5.750.50° -23.0 8.83+0.71° -17.7
bRz 4.75+0.57 -1.6 7.11+1.02 5.2

(il 4.42+0.63 5.4 7.29+0.89 2.8

B ER 4.71+0.46 -0.9 7.34+0.97 2.1
SR 4.53+0.48 3.1 7.02+0.38 6.4

ABE B kL 5.25+0.80° -12.3 6.92+0.58 7.8

Fit: SPIMENIRALLR, °P<0.01, P <0.05.

x4 BARENRATAERSFE R

Table 4 The liver and kidney coefficients in tumor-bearing mice

A5 JHFIE R 3 (x£s, mglg) JFE IR (%) W IIE & % (x£s, mgl/g) BF EA IR (%)
I % B 41 74.84+10.16 - 14.66+1.31 -

RHE o R 20 61.265.16° 18.1 11.65x1.24° 20.5

AL 51.30%3.29 315 14.11+1.92° 3.7

LBl =il 65.29+7.69" 12.8 12.38+1.26° 15.5

I B 67.18+2.78° 10.2 13.16+1.89° 10.2

BREh 4 69.72+8.50 6.8 12.88+1.37° 12.1
SRRMEE L 64.28+4.04° 14.1 12.88+1.47° 12.1

RIEEAL S 65.72+5.83" 12.2 13.37£1.03 8.8

FvE: SPIMEN AR, %P <0.05, "P<0.01; SPHPERIHELILLE:, P <0.01; SEkE4IbE:, ‘P <0.01; SHRMEELILLE, °P < 0.01;
5ASEB IRl b4, P < 0.01.

25 ERBERREWAEL NRAE. PERBRR  WR4E(E2A); FEA/N RTPIEALZ ok ik A A
ALV AR - RO RES 2SS R, MRz 2, RAEIZ D, AT (B 2B), R il
B2, BT FEZ /N U IR ZE 28 h KT AR A AL A SRS/ B B3 O F2 S LE B s B2 /N o B
AT IR A A, KINBUAZ A 20, ORI Az W RN UL 2N 20 s 20 SR AN, RS i s A=
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Figure 2 The morphology of liver, spleen and thymus sections of sacroma bearing mice (hematoxylin-eosin, x200)
K. KT AL Co E 20l A FIVEX IRAL N U IEZEZY. EA LS BRI 2L, B Dy F 23l sl 4 BUH IR 2L. JEZ 235 iy

JRAHZA. LIPS B bR, a2 /0 SO RO i JJR 22 4 ) A«

R 5 BRASE/NRAEFREF0 AR R

Table 5 The spleen and thymus coefficients in tumor-bearing mice

415 JHTE R % (xts, mglg) JH S (%) i R KL (xs, mglg) g By i) 4 (%)
[ P B 21 9.94+1.43 - 4.35+1.26 -

R ) R 2 3.36+0.94° 66.2 1.57+0.84° 63.9

AL 2.15+0.76%% 78.4 0.47+0.25%0%¢ 89.1

AL 6.69+1.74° 327 1.16+0.56% 73.2

A=A 9.54+1.85 4.0 2.56+0.82° 41.3

BREhdl 8.62+2.36 13.4 3.75+1.51 13.8

SRR 4 6.77+1.72° 31.9 1.32+0.36° 69.7

ARIE Bk 9.00+1.19 9.5 3.92+1.00 9.9

Tk SUMMER AR, P <0.01; HRIMEXTRALE, P <0.05; SEEALE, P<0.01; SHEEIEALE, ‘P <0.01; HARIED M

4lk, °P<0.01,

W, R, Ak b, B R(E2C): R
A/ M2 2D BE A A2 A MR R RIS, 3R
RN LT N O LD N M i T O X, AR R
DEGRNES, KRR, BATZE%i(B2D). Ptk
SN BB IRZE 2R bl ot 85T AN, I 4 A A
W ok (B 2E) s e 751 2 /) B R 20 20 v 195 0, 0 4
SRR, R A DA M R B, A4 B P o R
AR BB X FRAL 0 2/3, i iR 2540 0] (2. (B2F) . i)
HAC A B0 RUBIT AN IR R, e B S
3 % TR R A 7 B P 003

3 iti® Discussion

i IF 9 % W] [Fe(5-Fu),(Phen) SOl &4 B B
SF R AN IRT I P, B 2 R N\ A e g
ARSI /N SRS R PR R R DA 52 R o A Y T
Ji e i A o SIEUG 25 AR B, i [Fe(5-Fu)(Phen)SO,]
B A5 4 A S A A T R AR, SR % SIA 95.4%,
Ui ] [Fe(5-Fu),(Phen)SO, | it & 9 H A e 4 A4 iy b
FiE I o A S AE N [Fe(5-Fu),(Phen)SO 4] 25 3027 ik
Wit BINT SR B VP Fe bR, WiEE
FF St R ar 98 /S R SE M R R EF, SEAD T RRE o6 /s
BT B e T AR I R, DU 2D 0 i 3R AT
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B2 R bR R Sl A R B 2 A R AT B B SE R
HZ 15[\[24-25] .

JUE 2% 2R O A 5 25 W5 B I NE AS S AR B 1) T 4
b, e R A e T IR o eI R
MR R A A K A e R P

P TR R 2 L e e 3 B, B LR S
P ThRePT 0, A LA /N BRI 2 BOR i R
RS> ) A 78.4%F1 89.1%, B i 771 B it A % /)
AL FAD e 8 2 7 AR R0 40 7 A, S BRIy (R 4
SRR 7 TR B 2R HLAE R ZRTEL, R
BCA WP EA G T R/ UK e R R B A
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