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a b s t r a c t 

Colon cancer is one of the fatal cancers in the world that 

metastatic potential and resistance to chemotherapy drugs 

are outstanding causes of cancer-induced mortality [1–4] . We 

have investigated in vitro and in vivo anti-cancer effect of 

itraconazole and paclitaxel alone and their anti-cancer syn- 

ergistic effect through MTT assay in YM-1 and HT-29 cell 

lines and in HT-29 tumor-bearing nude mice. Histopatholog- 

ical experiment was done for further assessment. Also, we 

evaluated the inhibitory effect of itraconazole on P-gp us- 

ing specific in vivo biodistribution through 99m Tc-MIBI up- 

take. 99m Tc-MIBI, a myocardial perfusion imaging agent, is a 

useful radiotracer in diagnosis of some tumors and the liver 

and tumor accumulation of 99m Tc-MIBI is changed by P-gp 

regulators [5–8] . The data presented in this article are related 

to the research paper entitled “Itraconazole synergistically 

increases therapeutic effect of paclitaxel and 99mTc-MIBI 

accumulation, as a probe of P-gp activity, in HT-29 tumor- 
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bearing nude mice”. We hope our preliminary data to be 

helpful to design the chemotherapy regimen schedule with 

Itraconazole and Paclitaxel. 

© 2021 The Authors. Published by Elsevier Inc. 

This is an open access article under the CC BY-NC-ND 

license ( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

S

 

pecifications Table 

Subject Health and medical sciences 

Specific subject area In vitro and in vivo anti-cancer effect of itraconazole, paclitaxel and the two in 

combination in YM-1 and HT-29 cell lines and HT-29 colon cancer xenograft 

models. 

Type of data Table 

Figure 

How data were acquired ELISA reader (Biotech, USA), Gamma counter with a NaI (Tl) detector ((Delshid, 

Tehran, Iran) 

Excel 2016, Graf pad prism 8 

Data format Raw analyzed 

Parameters for data collection Cytotoxic effects of paclitaxel, itraconazole and concomitant treatment in 

Human colorectal cancer cell line (HT-29) and esophageal cancer cell line 

(YM-1) lines were evaluated by MTT test. cell viability % percentage was 

obtained through following equation: Absorption of Treated / Absorbed Control 

Cells) × 100%. In vivo anti-tumor efficacy of paclitaxel, itraconazole and their 

synegestic effect was illustrate by measurment of tumor volum by external 

vernier caliper during the 12 days’ treatment period. P-gp medulatory effect of 

itraconazole also assessed by biodistribution pattern of 99mTc-MIBI in HT-29 

xenograft model, too. 

Description of data collection Human colorectal cancer cell line (HT-29) and esophageal cancer cell line 

(YM-1) were seeded in 96-well plates with 200 μl of RPMI and DMEM 

medium and incubated at 37 °C for 24 h. Afret that, the medium was removed 

and cells were exposed to paclitaxel alone (0.05 μM), itraconazole alone 

(5 μM), and the two in combination (itraconazole + paclitaxel) with the same 

concentrations (n = 24). After 48 and 72 h incubation, 20 μL of MTT solution 

(5mg/ml) was added to the each well and incubated at 37 °C for 4 hours. Then, 

the supernatant was removed and 100 μL of DMSO was added and absorbance 

of plates were read on an ELISA reader at a wavelength of 570 nm. 

For animal study, 1 × 10 7 cell of HT-29 cell line were subcutaneously injected 

into the right hind legs of the Twenty-four female nude mice (3 to 5-week-old, 

14-20 g). when tumors appeared, they divided to some extent uniformly based 

on tumor size into 4 following experimental groups. Control group, 

itraconazole group (10 mg/Kg, i.p), paclitaxel group (20 mg/Kg, i.p), itraconazole 

(10 mg/Kg, i.p) + paclitaxel (20 mg/Kg, i.p) group. The daily tumor size 

measurment was started on 12th days after HT-29 cell transplantation and 

cotinued untill the end of the treatment period.The treatment schedule was 

started on 14 th day and drugs were injected intraperitoneally on 14th, 18th, 

22th, and 26 th days after HT-29 cells transplantation. 

Sestamibi kit (MIBI) was prepared according to the manufacturer’s protocol 

and intravenously injected through the tail vein of nud mice 24 hours after 

final treatment day. 60 min after radiotracer injection, mice were sacrificed 

with a lethal dose of ketamine/xylazine (i.p.) and blood collected and other 

organs ranging from heart and liver to tumor were removed, weighed and 

counted by a gamma counter. 

Data source location Institution: Mazandaran University of Medical Sciences 

City/Town/Region: Sari, Farahabad 

Country: Iran 

( continued on next page )
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Data accessibility Data is with this article. 

Related research article Mahdi Ghadi a , Seyed Jalal Hosseinimehr a , Fereshteh Talebpour Amiri b , Alireza 

Mardanshahi c , Zohreh Noaparast a ∗ , Itraconazole synergistically increases 

therapeutic effect of paclitaxel and 99m Tc-MIBI accumulationin in HT-29 

tumor-bearing nude mice, European Journal of Pharmacology , 

https://doi.org/10.1016/j.ejphar.2021.173892 

Value of the Data 

• The presented data provided experimental evidence for the potential anticancer effect of Itra-

conazole and Paclitaxel and the two in combination in human colon cancer in both in vitro

and in vivo xenograft model. 

• The data provided valuable information of anti-tumor efficacy of Itraconazole, a commercially

cheap and available antifungal drug, and paclitaxel, a commonly used drug for the treatment

of ovarian, breast, head and neck and lung cancer, and their Synergistic anti-tumor effects in

nude mice xenograft model of HT-29 cells. These data may give additional insight to oncolo-

gist to design new chemotherapy regimen with Itraconazole and Paclitaxel in colon cancer. 

• The data provided valuable evidence for researchers to investigate the anti-cancer effect of

Itraconazole and Paclitaxel and the two in combination using another similar cellular model.

1. Data Description 

Recently we have reported that in vitro and in vivo anti-cancer effect of itraconazole, pa-

clitaxel and the two in combination in YM-1 and HT-29 cell lines and HT-29 bearing nude

mice [9] . Here, we present raw data regarding the anti-cancer effect of these drugs. Detail

raw and analysis data on C ytotoxic effects summarizes in Table 1 . Table 2 demonstrates the

changes in tumor volume measurements during treatment period in itraconazole, paclitaxel and

itraconazole + paclitaxel-treated nude mice. Notable, the animal experiment was performed by

following two treatment protocol: 1) itraconazole (20 mg/Kg), paclitaxel (20 mg/Kg), itraconazole

(20 mg/Kg) + paclitaxel (20 mg/Kg). 2) itraconazole (10 mg/Kg), paclitaxel (20 mg/Kg), itracona-

zole (10 mg/Kg) + paclitaxel (20 mg/Kg). Itraconazole-induced liver toxicity at dose of 20 mg/Kg

caused to lessen the dose of itraconazole to 10 mg/Kg. Fig. 1 shows the itraconazole-induced

hepatotoxicity at dose of 20 mg/Kg. 99m Tc-MIBI biodistribution raw data are presents in Table 3 . 

2. Experimental Design, Materials and Methods 

2.1. MTT assay test 

Human colorectal cancer cell line (HT-29) and Human ovarian cancer cell line (SKOV3) cul-

tured in RPMI and DMEM medium supplemented with 10% fetal bovine serum and penicillin-

streptomycin at 37 °C and 5% CO2. Then these cells were seeded in 96-well plates and respec-

tively incubated with 200 μl of RPMI and DMEM at 37 °C for 24 h, again. After incubation, the

medium was removed and cells were treated with paclitaxel (0.05 μM), itraconazole (5 μM), and

combination treatment of itraconazole (5 μM) + paclitaxel (0.05 μM). It is notable that 10 4 cells

were seeded in each well and the total dishes for each group were 24. After 48 and 72 h in-

cubation, 20 μL of MTT solution (5mg/ml) was added to each well and incubated at 37 °C for 4

hours, again. Then, the supernatant was removed and 100 μL of DMSO was added and mixed

slowly. Finally, the absorbance of plates was read on an ELISA reader at a wavelength of 570

nm (Biotech, USA). The untreated cells (24 dishes) were used as a control group to compare

https://doi.org/10.1016/j.ejphar.2021.173892
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Table 1 

The in vitro cell cytotoxicity of itraconazole alone, paclitaxel alone and itraconazole + paclitaxel co-treatment in YM-1 

and HT-29 cell lines. 

Cell survival % = (absorption of treated / absorbed Control Cells) × 100%. 

Cell 48 h 72 h 

Control ITCZ PTX ITCZ + PTX Control ITCZ PTX ITCZ + PTX 

HT-29 107.413 111.8305 100.2057 16.97219 77.71545 95.6654768 12.23865375 9.790922998 

95.32326 83.93097 83.69847 16.73969 121.2647 63.84497705 18.35798062 17.84803672 

92.76581 74.86363 62.54136 16.5072 99.64304 89.75012749 47.01682815 37.53187149 

83.93097 95.55575 57.65895 54.40401 105.7624 145.3340133 31.61652218 12.95257522 

89.74336 85.32594 62.07637 77.18859 71.49414 83.73278939 43.24324324 13.36053034 

94.62577 73.23616 100.6707 53.93901 102.8047 108.5160632 70.47424783 11.72870984 

135.545 157.3996 62.77385 46.03416 94.44161 83.22284549 49.26058134 21.7236104 

129.5001 95.09076 53.70652 22.55209 133.5033 82.10096889 77.51147374 11.21876594 

79.74604 84.39596 23.01708 45.10418 99.43906 95.25752167 12.23865375 13.87047425 

131.1276 88.34839 61.61137 41.38424 97.09332 100.6629271 11.32075472 11.4227435 

109.273 92.53331 65.09881 37.19932 123.8144 73.02396736 46.30290668 23.55940847 

71.84119 48.35912 109.5055 30.68944 72.61601 78.02141764 48.24069352 14.07445181 

110.9005 99.74068 46.73165 29.29446 83.12086 127.4859765 44.46710862 10.50484 4 47 

70.67871 136.7075 30.68944 28.82947 97.2973 107.5981642 11.21876594 17.84803672 

76.4911 75.09613 24.41205 25.80703 83.01887 130.9535951 50.28046915 13.76 84 8547 

56.03148 73.46866 48.82411 25.57453 124.4263 111.7797042 45.58898521 17.13411525 

108.808 110.9005 28.82947 24.64455 117.0831 120.4487506 9.89291178 10.3008669 

122.0603 94.85827 34.17688 23.48207 97.39929 90.15808261 11.21876594 12.13666497 

47.66163 96.02075 29.75946 22.31959 95.25752 114.7373789 37.73584906 10.60683325 

73.70115 110.203 3.719932 22.0871 89.4 4 416 76.28760836 11.32075472 10.50484 4 47 

119.9678 28.82947 22.31959 21.15711 122.3865 66.19071902 46.30290668 12.44263131 

139.9624 114.6204 38.82679 20.92462 99.84702 76.18561958 48.24069352 12.13666497 

135.08 88.34839 22.55209 20.69212 97.2973 120.8567058 18.35798062 14.07445181 

117.1779 152.5172 79.04856 20.69212 93.82968 80.06119327 46.30290668 12.13666497 

95.78825 142.7524 61.84387 19.76214 77.71545 95.6654768 12.23865375 9.790922998 

104.8556 113.9229 39.05929 18.13467 121.2647 63.84497705 18.35798062 17.84803672 

Mean 100 97.2637 52.05222 30.08137 100 96.74485807 35.36460989 14.69488356 

SD 25.24723 29.21545 27.07228 14.77387 16.73059 22.01967776 19.93380193 6.021501633 

YM-1 104.6329 77.26301 60.15681 75.26728 79.15194 38.31959 38.0055 32.35179 

89.23735 74.41197 65.85887 62.43763 87.00432 37.37731 31.7236 31.7236 

103.4925 77.26301 73.27156 70.42053 99.25402 38.63369 38.94778 32.03769 

86.95652 89.80756 73.27156 66.99929 91.40165 34.55045 39.57597 35.17864 

74.69708 86.38632 85.2459 68.99501 97.68355 33.92226 34.86455 37.37731 

110.6201 88.38204 72.98646 62.43763 73.81233 38.0055 40.20416 37.6914 

91.80328 96.07983 68.1397 68.70991 112.7601 35.80683 37.06321 32.66588 

88.09694 90.94797 53.88453 51.88881 121.5548 39.89007 35.49274 31.7236 

98.64576 99.78617 72.70135 65.85887 84.49156 32.66588 37.06321 33.92226 

100.9266 78.40342 72.70135 57.87598 120.2984 31.4095 35.80683 33.29407 

82.96507 83.25018 82.67997 82.10976 92.34393 32.35179 35.80683 32.35179 

88.09694 82.96507 69.56522 59.3015 83.23518 32.97998 37.37731 31.7236 

101.7819 84.10549 75.55239 58.73129 83.23518 34.86455 39.89007 32.03769 

103.7776 93.2288 82.67997 59.01639 78.20966 32.35179 35.80683 33.60817 

77.26301 78.68852 84.39059 51.0335 116.2152 32.97998 36.12093 34.55045 

110.6201 88.09694 67.28439 51.60371 116.2152 33.29407 40.20416 33.60817 

129.1518 93.5139 63.86315 59.3015 76.01099 38.0055 40.51826 40.20416 

110.9052 75.83749 76.9779 62.43763 129.0931 36.12093 44.60149 34.23636 

138.2751 91.51818 74.41197 76.9779 88.57479 36.43502 41.77464 33.29407 

107.484 92.08838 79.25873 57.87598 136.0031 43.9733 39.57597 32.97998 

94.08411 90.66287 82.10976 55.59515 100.1963 45.54378 37.06321 33.60817 

88.95225 85.2459 79.54383 57.87598 129.7212 31.7236 38.0055 43.9733 

98.64576 78.68852 80.39914 70.99073 88.57479 45.22968 51.51158 33.60817 

118.8881 93.5139 65.28867 74.41197 114.9588 34.23636 40.20416 32.35179 

Mean 100 86.25564 73.42599 63.67308 100 36.27797 38.63369 34.17092 

SD 15.27812 7.130796 8.074 4 43 8.430188 19.06156 4.113065 3.83122 2.947897 
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Table 2 

Tumor volume changes in itraconazole, paclitaxel and the two in combination treatment groups in the HT-29 tumor-bearing nude mice. 

ITCZ (10 mg/Kg), PTX (20 mg/Kg) ITCZ (20 mg/Kg), PTX (20 mg/Kg) 

Days mice 1 mice 2 mice 3 mice 4 Mean SD mice 1 mice 2 mice 3 Mean SD 

Control 

12 7.326667 6.28 23.81167 32.45504 17.46834 12.81759 41.448 73.476 57.776 57.56667 16.01503 

13 10.46667 9.42 50.24 56.52 31.66167 25.2125 212.421 367.38 301.44 293.747 77.76541 

14 15.7 25.12 94.2 161.1867 74.05167 67.81762 233.4716 353.4824 320.28 302.4113 61.96867 

15 51.025 37.68 234.4533 314 159.2896 136.7419 273.9367 519.042 512.8667 435.2818 139.763 

16 53.1 45.2 345.45 472.1 228.9625 213.9949 433.3828 574.62 586.1333 531.3787 85.06197 

17 55.27708 58.61333 4 4 4.8333 518.1 269.2059 246.9197 565.2 746.0483 653.12 654.7894 90.43571 

18 64.10833 87.92 549.5 636.1117 334.41 300.6149 653.12 775.58 707.5467 712.0822 61.35586 

19 100.48 175.84 765.375 986.4833 507.0446 436.4964 583.569 817.4456 774.8997 725.3048 124.5765 

20 139.2067 233.5375 769.3 1260.187 600.5577 519.9785 521.4619 803.1492 820.482 715.031 167.8597 

21 139.2067 301.44 807.765 1289.493 634.4763 521.3065 582.1649 895.2564 912.798 796.7398 186.0342 

22 139.2067 301.44 1036.2 1549.59 756.6092 657.1034 605.2973 1148.063 1033.256 928.872 286.043 

23 167.4667 334.9333 1408.29 1604.933 878.9056 732.4421 - - 1285.83 1285.83 - 

24 244.6583 835.24 1387.88 1921.68 1097.365 721.0438 - - 1603.363 1603.363 - 

25 287.8333 875.0133 1730.925 2197.477 1272.812 855.0437 - - 1584.209 1584.209 - 

26 366.3333 1122.55 2373.84 2197.477 1515.05 94 4.604 4 - - 1738.898 1738.898 - 

ITCZ 

12 15.56282 17.20174 25.39304 20.02319 19.5452 4.311878 24.2 82.68667 30.2 45.69556 32.17541 

13 38.48775 25.48406 35.04058 40.95652 34.99223 6.787222 24.07333 83.73333 32.23733 46.68133 32.34657 

14 61.23 40.95652 73.72174 65.53043 60.35967 13.93463 24.59667 178.7707 54.0708 85.81271 81.84172 

15 112.5804 51.19565 127.4203 145.6232 109.2049 40.96567 26.16667 252.0373 69.0643 115.7561 119.9562 

16 99.792 67.32609 167.2826 244.5826 144.7458 78.5068 31.92333 256.538 93.0696 127.177 116.1267 

17 98.29565 85.09855 232.087 307.1739 180.6638 107.3412 28.3542 279.2088 106.132 137.8983 128.4088 

18 102.3913 112.1754 294.887 384.0565 223.3775 138.9663 38.4336 320.28 122.46 160.3912 144.7012 

19 113.8079 196.5913 432.6033 443.0659 296.5171 166.6971 36.4554 521.0935 124.9092 227.486 258.0892 

20 152.0511 213.9978 496.9391 482.7174 336.4264 179.0237 - 546.3077 126.1338 224.1472 286.0384 

21 170.8885 281.5761 552.913 498.6087 375.9966 180.109 - 599.0283 163.414 254.1474 309.65 

22 250.5401 309.3924 611.6174 536.1333 426.9208 174.1295 - 664.738 200.2818 432.5099 328.4202 

23 264.3061 324.1254 611.6174 846.0072 511.514 269.6496 - 678.24 235.5 456.87 313.0645 

24 364.422 418.6667 728.1159 989.2812 625.1214 290.8653 - 819.54 317.9878 568.7639 354.651 

25 470.1695 450.5217 767.9348 1290.952 744.8945 391.9349 - 836.81 328.9307 582.8704 359.1249 

26 585.6783 691.7101 804.5681 1783.725 966.4203 552.1512 - 881.712 - 881.712 - 

( continued on next page ) 
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Table 2 ( continued ) 

ITCZ (10 mg/Kg), PTX (20 mg/Kg) ITCZ (20 mg/Kg), PTX (20 mg/Kg) 

Days mice 1 mice 2 mice 3 mice 4 Mean SD mice 1 mice 2 mice 3 Mean SD 

PTX 

12 20.41 5.966 20.3472 27.475 18.54955 9.031467 111.5385 28.888 21.98 54.13549 49.83228 

13 49.455 9.42 26.16667 50.24 33.82042 19.73156 140.8974 33.45147 46.158 73.5023 58.71066 

14 61.245 26.16667 54.95 102.05 61.05556 38.30833 163.8436 27.004 85.9732 92.2736 68.63701 

15 70.92 44.22167 65.94 102.05 70.73722 29.21111 163.8436 24.88973 81.3888 90.04071 69.87979 

16 91.214 47.25 85.62 142.31 91.72667 47.82331 163.8436 21.8858 81.3888 89.0394 71.28746 

17 113.124 51.28667 102.5733 184.2133 112.6911 67.03843 252.4882 20.93333 79.1437 117.5217 120.4536 

18 131.587 65.94 102.5733 230.2667 132.9267 86.26591 270.5231 20.93333 79.1437 123.5334 130.5817 

19 151.625 65.94 150.72 240.7333 152.4644 87.40972 337.3085 22.4196 73.86745 144.5318 168.9196 

20 - 76.93 167.4667 251.2 165.1989 87.15713 337.3085 20.93333 66.67267 141.6382 170.9917 

21 - 76.93 157 294.375 176.1017 109.9738 346.9458 23.40347 66.67267 145.674 175.644 

22 - 76.93 244.6583 306.15 209.2461 118.6422 388.1724 24.963 55.27708 156.1375 201.519 

23 - 76.93 336.765 353.25 255.6483 154.9939 307.72 22.8592 47.77353 126.1176 157.7649 

24 - 116.7688 586.1333 512.8667 405.2563 252.509 256.538 21.77067 41.5422 106.617 130.2112 

25 - 117.2267 777.15 615.44 503.2722 343.9635 233.5806 17.79333 36.43447 95.93612 119.5674 

26 - 146.5333 967.12 703.36 605.6711 418.9248 141.7026 18.4632 36.43447 65.53341 66.57362 

ITCZ + PTX 

12 15.2473 8.007 21.24733 17.68867 15.64767 6.445289 70.65 29.30667 51.28667 50.414 4 4 20.68546 

13 28.65333 23.38646 28.26 37.68 29.77549 9.610885 4 4 4.8333 29.30667 71.435 181.8583 228.7151 

14 78.9225 51.28667 71.435 119.0583 80.59333 34.80167 316.512 39.564 76.5375 144.2045 150.3634 

15 114.1 58.61333 117.75 164.85 113.7378 53.23186 359.4672 25.95733 73.476 152.9668 180.4059 

16 147.3975 62.31 180.625 192.81 145.2483 72.08463 34 9.4 82 25.12 66.882 147.1613 176.4547 

17 169.2083 69.60333 207.9596 226.865 168.1426 85.85948 326.089 31.1488 66.882 141.3733 160.9632 

18 192.5998 84.51833 240.21 253.555 192.7611 93.97817 321.222 35.0424 61.544 139.2695 158.1317 

19 204.8188 98.125 240.21 268.47 202.2683 91.29092 316.355 28.48608 48.56533 131.1355 160.7187 

20 218.0813 104.6667 268.47 282.6 218.5789 98.90354 224.1332 17.0816 43.68525 94.96668 112.6496 

21 230.8758 104.6667 313.215 274.75 230.8772 110.9807 178.2264 10.90208 33.74453 74.291 90.7324 

22 155.43 304.9725 311.3833 257.2619 88.24729 178.2264 6.28 32.44667 72.31769 92.64807 

23 172.7 366.3333 313.215 284.0828 100.0499 168.8064 4.291333 31.4 68.16591 88.20488 

24 207.24 387.79 366.3333 320.4544 98.63179 158.256 4.291333 24.46374 62.33702 83.67837 

25 219.8 397.7333 375.0338 330.8557 96.84 4 43 148.6267 3.977333 22.50333 58.36911 78.71228 

26 248.5833 492.195 471 403.9261 134.9475 125.8617 3.977333 21.98 50.60633 65.7917 
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Table 3 

The 99m Tc- MIBI accumulation in vital organs of HT-29 xenograft nude mice (n = 3 for each group). 

Injection Dose = (Total-Tail-Syring): 2539675 2528779 2012263 

Control Weight of organs Cpm %CPM/ID ∗W (except intestine: %Cpm/ID) Mean SD 

blood 0.51 0.407 0.681 1727 3071 5879 0.133335 0.298383 0.429014 0.2869 0.1482 

heart 0.13 0.228 0.133 58559 94246 33479 17.73667 16.34621 12.50939 15.5308 2.7074 

s.a 0.136 0.179 0.114 13910 18707 10535 4.027263 4.13276 4.592454 4.2508 0.3005 

lung 0.239 0.16 0.142 14363 7247 8795 2.366296 1.791131 3.077958 2.4118 0.6446 

liver 0.724 0.866 0.832 189273 264911 174638 10.29371 12.09682 10.43111 10.9405 1.0037 

kidney 0.334 0.381 0.264 324483 374505 164583 38.25316 38.87064 30.98106 36.0350 4.3877 

spleen 0.149 0.13 0.089 11843 9683 7379 3.129661 2.945477 4.120242 3.3985 0.6318 

stomach 0.277 0.271 0.241 21703 12567 17759 3.085047 1.833798 3.661986 2.8603 0.9346 

muacle 0.156 0.158 0.192 7019 8047 8019 1.771628 2.01403 2.075555 1.9537 0.1607 

bone 0.042 0.111 0.332 1859 4175 7673 1.742817 1.487382 1.14853 1.4596 0.2981 

tumor 2.406 0.381 2.809 118999 13613 131259 1.947464 1.412921 2.322162 1.8942 0.4570 

intestine - - - 537311 472979 406355 21.15668 18.70385 20.19393 20.0182 1.2358 

tail - - - 54563 71459 482891 - - - - - 

syringe - - - 177479 171479 276563 - - - - - 

ITCZ Injection Dose = (Total-Tail-Syring) 2093707 2589595 2037811 

blood 0.184 0.238 0.424 4131 4399 3047 1.072313 0.713748 0.352649 0.7129 0.3598 

heart 0.18 0.152 0.083 36123 41303 24602 9.585071 10.49316 14.54549 11.5412 2.6411 

s.a 0.104 0.12 0.103 8583 9455 10 0 07 3.941756 3.042625 4.767632 3.9173 0.8628 

lung 0.163 0.115 0.119 7403 4895 4775 2.169223 1.643701 1.969076 1.9273 0.2652 

liver 0.939 1.1 1.074 252611 413483 272447 12.84904 14.51554 12.44841 13.2710 1.0963 

kidney 0.293 0.352 0.217 164866 274260 100991 26.87494 30.08762 22.83805 26.6002 3.6326 

spleen 0.129 0.105 0.073 10463 6383 5267 3.873919 2.347489 3.540597 3.2540 0.8026 

stomach 0.302 0.384 0.189 18119 24887 9395 2.865572 2.502704 2.439332 2.6025 0.2300 

muacle 0.167 0.272 0.085 8191 14339 3203 2.342634 2.03572 1.849158 2.0758 0.2492 

bone 0.216 0.105 0.193 7015 6035 8491 1.551165 2.219505 2.158925 1.9765 0.3696 

tumor 4.619 2.975 1.567 263219 170831 67475 2.721782 2.217419 2.113051 2.3508 0.3255 

intestine - - - 546199 607319 479303 26.08765 23.45227 23.52048 24.3535 1.5022 

tail - - - 497315 39551 608699 - - - - - 

syringe - - - 180695 142571 125207 - - - - - 

( continued on next page ) 
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Table 3 ( continued ) 

Injection Dose = (Total-Tail-Syring): 2539675 2528779 2012263 

PTX Injection Dose = (Total-Tail-Syring) 2592595 2656027 2231159 

blood 0.337 0.181 0.169 467 935 443 0.053451 0.194491 0.117486 0.1218 0.0706 

heart 0.15 0.129 0.142 21215 32003 19204 5.45528 9.340464 6.061397 6.9524 2.0902 

s.a 0.15 0.136 0.112 13023 9851 9404 3.34 876 8 2.727149 3.763258 3.2797 0.5215 

lung 0.12 0.136 0.183 6071 6287 7080 1.951391 1.740492 1.73401 1.8086 0.1237 

liver 1.077 1.281 1.078 202795 181991 154280 7.262845 5.348946 6.414462 6.3421 0.9590 

kidney 0.256 0.32 0.283 156467 168191 116577 23.5748 19.78883 18.46273 20.6088 2.6528 

spleen 0.028 0.079 0.142 1859 4538 4638 2.560865 2.162743 1.463901 2.0625 0.5553 

stomach 0.16 0.276 0.262 10907 14195 11380 2.629363 1.936394 1.946751 2.1708 0.3971 

muacle 0.187 0.212 0.278 9895 11003 12171 2.040983 1.954082 1.962234 1.9858 0.0480 

bone 0.214 0.236 0.255 11063 15443 6267 1.993997 2.463696 1.101511 1.8531 0.6919 

tumor 0.182 0.9 1.015 4498 34811 28845 0.953264 1.456268 1.27372 1.2278 0.2546 

intestine - - - 538115 644804 499538 20.75584 24.27701 22.38917 22.4740 1.7621 

tail - - - 64511 16307 237918.3 - - - - - 

syringe - - - 114611 99383 302639.7 - - - - - 

ITCZ + PTX Injection Dose = (Total-Tail-Syring) 2544835 2192971 2455027 

blood 0.056 0.104 0.149 2040 3350 6563 1.431471 1.468854 1.794154 1.5648 0.1995 

heart 0.144 0.192 0.149 48755 55828 51504 13.30445 13.25922 14.07986 13.5478 0.4613 

s.a 0.131 0.164 0.097 20777 27709 11739 6.23235 7.704493 4.929502 6.2888 1.3884 

lung 0.113 0.14 0.189 10271 8399 16019 3.571697 2.735688 3.452369 3.2533 0.4522 

liver 0.84 1.139 1.025 257638 234910 257471 12.05233 9.404697 10.23171 10.5629 1.3545 

kidney 0.227 0.251 0.325 134713 122291 184255 23.31975 22.21712 23.09296 22.8766 0.5823 

spleen 0.087 0.154 0.168 7199 10271 11543 3.251571 3.041298 2.798679 3.0305 0.2266 

stomach 0.201 0.169 0.514 17135 12715 27095 3.349873 3.43081 2.147186 2.9760 0.7189 

muacle 0.348 0.09 0.523 15199 4743 24475 1.716232 2.403132 1.906183 2.0085 0.3547 

bone 0.37 0.155 1.094 14723 7223 55439 1.563633 2.124971 2.064152 1.9176 0.3080 

tumor 0.733 1.393 0.768 93935 115540 70409 5.035745 3.782233 3.734312 4.1841 0.7379 

intestine - - - 550971 541315 794279 21.65056 24.68409 32.35316 26.2293 5.5161 

tail - - - 43835 418199 46031 - - - - - 

syringe - - - 183047 160547 270659 - - - - - 
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Fig. 1. Histopathologic findings of liver tissue A: Itraconazole (20 mg/Kg) group B: Itraconazole (20 mg/Kg) + Paclitaxel 

(20 mg/Kg) group. Hepatic cells showed increased inflammatory cells in itraconazole + paclitaxel groups but were only 

lower than those in itraconazole 20 mg / kg. H&E staining, Magnification: 40 ×, Scale bar: 100μm. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

cell absorbance and survival. The cell survival percentage was calculated according to following

equation: Live cell percentage (%) = (absorption of treated / absorbed control cells) × 100%. 

2.2. Effects of itraconazole and paclitaxel and their co-administration on tumor growth in HT-29 

xenograft nude mice 

HT-29 cells (1 × 10 7 ) suspended in 100 μl fresh medium and subcutaneously administerd

into the right hind legs of the mice using a grafting needle. The first tumor sizes were mea-

sured 12 days after transplantation by external vernier caliper and to assess the anti-tumor

effects of itraconazole, paclitaxel and their contaminant treatment, the tumor volumes daily

recorded till the end of treatment period. The tumor volume was calculated according to the

standard formula (length × width × height ×π )/6) [10] . Also, 12 days after transplantation the

tumor-bearing nude mice were divided uniformly based on tumor volume into 4 experimen-

tal groups: The first treatment schedule was control group, itraconazole group (20 mg/Kg, i.p),

paclitaxel group (20 mg/Kg, i.p), itraconazole (20 mg/Kg, i.p) + paclitaxel (20 mg/Kg, i.p) group.

Itraconazole-induced liver toxicity at dose of 20 mg/Kg caused to decrease the dose of itracona-

zole to 10 mg/Kg. The second treatment schedule was control group, itraconazole (10 mg/Kg,

i.p), paclitaxel (20 mg/Kg, i.p), itraconazole (10 mg/Kg, i.p) + paclitaxel (20 mg/Kg, i.p) group. The

treatment protocol was started 14 days after HT-29 cells transplantation and drugs were injected

intraperitoneally on 14 th , 18 th , 22 th , and 26 th days for a total of 12 days of treatment period. It

is noted that itraconazole was injected 30 min before paclitaxel administration. 

2.3. 99m Tc-MIBI biodistribution pattern 

24 hours after the final drug injection, 99 mTc-MIBI (10MBq in 0.1 ml) was intravenously in-

jected to through the tail vein and mice were killed with a lethal dose of ketamine/xylazine

(i.p.) at 60 min after 99 mTc-MIBI injection. Then blood was collected and necessary organs such

as heart, lung, liver, spleen, salivary gland, stomach, kidney, muscle, bone, and tumor were re-

moved, weighed and their radioactivity was counted by a gamma counter. 99 mTc-MIBI uptake

values were calculated as a percentage of injected doses per gram of tissue (%ID/g) except for

intestine (%ID). 

2.4. Statistical analysis 

Data were analyzed using Excel and Graph Pad Prism 6 software (Graph Pad, La Jolla, CA,

USA) and statistical analysis was done by ANOVA and independent-samples T-test. 
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