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Using human CIK cells labeled with gold nanorods for targeted photoacoustic
imaging and immunotherapy of gastric cancer

YANG Yao', ZHANG Chunlei’, XIA Fangfang’, LIU Yanlei’, YANG Meng’, ZHANG Jingjing’, FANG Shan', CUI
Daxiang'?( 1. School of Laboratory Medicine and Life Science, Wenzhou Medical University, Wenzhou 325035,
Zhejiang, China; 2. Institute of Nano Biomedicine and Engineering, Shanghai Intelligent Engineering Research Center for

Diagnosis and Treatment Instrument, Shanghai Jiao Tong university, shanghai 200240, China )

[ Abstract ] Objective: Using property of human cytokine-induced killer cells ( CIK ) targeting gastric cancer cells to
achievie local photoacoustic imaging of gastric cancer, to observe distribution of gold nanorods in gastric cancer tissues and
to measure concentration changes of cytokines in serum. Methods: Peripheral blood monocuclear cells were extracted from
whole blood of healthy volunteers and CIK cells were amplified induced under inductions of multiple cytokines. A seed
synthesis method was used to prepare gold nanorods and to modify their surfaces with silicon dioxide( 20 nm thick ). A
nude mouse model with subcutaneous xenograft of gastric tumor was etablished using gastric cancer MGC803 line cells.
The CIK cells labeled with gold nanorods were injected into caudal vein of the nude mice with xenograft of gastric cancer
and distribution of the CIK cells labeled with gold nanorods in the tumor tissues was observed with photoacoustic imaging
at various time points of the injection. After 3 days of the injection, concentrations of IL-2, IL-7 and y-IFN in serum of
the nude mice were detected by ELISA assay. Results: CIK cells and gold nanorods were successfully made. The gold
nanorods with 60 nm long and 8 nm wide were swallowed by the human CIK. The human CIK cells labeled with the gold
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nanorods actively targeted gastric cancer tissues, a large number of them accumulated in the gastric cancer tissues and en-

hanced signaling of photoacoustic imaging was presented. Concentrations of cytokines IL-2, IL-7 and -IFN significantly

increased, and were higher than those in the control group ( P <0.05 ). Conclusion: The CIK cells labeled with the gold

nanorods could actively target gastric cancer tissues, efficiently collect and present enhanced signaling of photoacoustic im-

aging. At the same time, cytokine level in blood could be elevated and curative efficacy of the immunotherapy could be

enhanced.
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