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Establishment and observation of a mouse model of cytokine release syndrome
induced by recombinant mouse IFN-y adenovirus

YANG Jing', ZHANG Weiguang', LI Chencheng', LIU Xixi', HU Zhongxiao', WANG Fengnan', Chen Biqing’, TIAN Fang’,
ZHANG Xiaoli', JIANATI Reaila', ZHU Xuejun® (1. The Affiliated Hospital of Nanjing University of Chinese Medicine, the First
Clinical Medical College of Nanjing University of Chinese Medicine, Nanjing 210029, Jiangsu, China; 2. Central Laboratory, the
Affiliated Hospital of Nanjing University of Chinese Medicine, Nanjing 210029, Jiangsu, China; 3. Department of Hematology, the
Affiliated Hospital of Nanjing University of Chinese Medicine, Nanjing 210029, Jiangsu, China)

[Abstract] Objective: To establish an animal model of cytokine release syndrome (CRS) by intraperitoneal injection of mouse IFN-y
adenovirus (Ad-mIFN-vy) into C57Bl/6] mice. Methods: Ad-mIFN-y and Ad-LacZ control adenoviral vectors were constructed, and
mouse peritoneal macrophages were transfected with MOI=100 in vitro. The effect on mIFN-y secretion levels of cells were detected by
flow cytometry. Forty female C57B1/6J mice were divided into the control group, the vector control group, and the low-, medium-, and
high-dose virus groups (8 mice in each group) according to the random number table method. The mice were intraperitoneally injected
with PBS (200 uL/piece), Ad-lacZ (2x10” PFU/piece), Ad-mIFN-y (5x10° PFU/piece), Ad-mIFN-y (1.5x10” PFU/piece) and Ad-mIFN-y
(2x10" PFU/piece), respectively. The body weight and survival of the mice were observed daily. On the third day, flow cytometry was
used to detect the proportion of monocytes (CD11b") and macrophages (CD11b"/CD86") in the peripheral blood and the spleen, and the
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proportion of CD11b" monocytes in the spleen was detected by immunofluorescence staining. On the 9™ day, flow cytometry was used
to detect the secretion of cytokines in the serum of the mice. On the 14™ day, the mice were sacrificed by cervical dislocation, and H-E
staining was used to observe the pathological and histological changes of the liver, spleen, lungs and kidneys of the mice. Results:
Ad-mIFN-v infected mouse peritoneal macrophages in vitro, and the level of mIFN-y secreted by macrophages was detected to reach a
peak of (118.34+2.90) pg/mL on the third day, and the secretion level of mIFN-y continued to be high for one week; while the Ad-lacZ
control group secreted a lower level of IFN-vy, with a value of (0.17+0.08) pg/mL on the third day. After intraperitoneal injection of
Ad-mIFN-vy, no mice died in the low” and medium-dose virus groups within 14 days, and the body weight of the mice in the high-dose
virus group continued to decrease (P<0.001). On the third day, the proportions of monocytes and macrophages in the peripheral blood
and spleen tissues of the mice in the high-dose virus group were significantly higher than those in the control group and the medium-
dose group (P<0.05 or P<0.01). On the 9" day, the serum levels of mIFN-y, IL-6, monocyte chemotactic protein-1 (MCP-1), IL-1 and
TNF-a in the low-, medium- and high-dose groups increased significantly (P<0.001). Within 10 days, the mortality rate of the mice in
the high-dose virus group reached 100%. Histopathological examination showed significant damage in the liver, spleen, lung and
kidney tissues of the mice in the high-dose virus group. Conclusion: Mouse primary peritoneal macrophages can rapidly secrete mIFN-y
after infection with Ad-mIFN-y in vitro. Intraperitoneal injection of high-dose Ad-mIFN-y (2x10” PFU/piece) resulted in typical CRS
manifestations in the mice, which can be used as an animal model for CAR-T cell therapy-induced CRS.

[Key words] gamma-interferon (IFN-y); adenovirus; macrophage; cytokine release syndrome (CRS); animal model; C57B1/6J mice
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