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ABSTRACT: OBJECTIVE To evaluate the safety and biodistribution characteristics of mixed activated killer (MAK) immune cells

derived from the blood of tumor patients in immunodeficient mice. METHODS Immunodeficient NOG mice were injected with MAK
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cells 9 times via the tail vein. The mice were observed continuously for 28 d after the last administration. The clinical symptoms, body

weight, food intake, hematological and serum biochemical indexes,

cytokine indexes and histopathological changes in mice were

investigated. In the meanwhile, the distribution characteristics of MAK cells in peripheral blood and various tissues and organs were

investigated. RESULTS MAK cells had no significant effect on clinical symptoms, the injection site, body weight and food intake in

mice, and could increase the level of human interferon gamma in serum of mice. MAK cells could elevate lymphocytes% , monocytes% ,

white blood cells and decrease basophils% in peripheral blood. Mix cell aggregates were observed in most organs. Massive expansion of
MAK cells was observed in most tissues of mice after administration of MAK cells for 28 d. CONCLUSION MAK cells could proliferate

and induce immune responses in immunodeficient NOG mice without obvious toxic reactions. Given the above, the data of this study can

provide a reference for the non-clinical safety evaluation of related products.
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Tab.1 Study design of pre-clinical toxicity evaluation of mixed activated killer(MAK) cells

. Test Concentration Dose Volume n Necropsy Content of
Groups articles Jcells » mL~=" /cells + kg™!  /mL-kg™'  (2/8) period evaluation
Main Vehicle control Vehicle 0 0 15 15/15 End of administration, General toxicity, hematology, serum
end of recovery biochemistry, cytokines, and histopa-
thology
Low MAK 2.67 x 107 4x108 15 15/15
High MAK 1.07 x 108 16 x 108 15 15/15
Satellite  Vehicle control Vehicle 0 0 15 6/6 End of administration, MAK cells in blood (3 h, 24 h, 3 d,
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analysis by qPCR
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A - HEBR ISR (n =5 ~15) B - MERIARR I (n =5 ~ 15) ;C - HERBR AR (n =5) ;D - BRI AR (n =5) s SO0 RALIES, D P <0.05,

A - body weight of male mice(n =5 ~15) ; B —body weight of female mice(n =5 ~15); C —food consumption of male mice(n =5); D —food consumption of female mice

(n=5); VP <0.05, compared with the vehicle Control group.
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Fig. 1 Body weight and food consumption of mice after MAK cells administration. x +s
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A =blood cell counts of male mice at the end of administration (n =10) ; B = blood cell counts of female mice at the end of administration(n =10) ; C - blood cell counts of
male mice at the end of recovery(n =5) ; D — blood cell counts of female mice at the end of recovery(n =5) ; E — differential percentage of leukocytes of male mice at the end
of administration(n =10) ; F — differential percentage of leukocytes of female mice at the end of administration(n =10) ; G — differential percentage of leukocytes of male mice

at the end of recovery(n =5); H - differential percentage of leukocytes of female mice at the end of recovery (n =5); WBC — white blood cell; RBC - red blood cell;

PLT - platelet; NEUT — neutrophil; LYMP — lymphocyte; MONO — monocyte; BASO — basophil; )P <0.05, 2)P <0. 01, compared with the vehicle Control group.
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Fig.2 Changes of major hematological indexes of mice after MAK cells administration. x +s
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chemical results of male mice at the end of recovery (n =5); D —serum biochemical results of female mice at the end of recovery (n =5); ALT - alanine aminotransferase;

AST - aspartate aminotransferase; ALP — alkaline phosphatase ; CK — creatine kinase ;LDH - lactate dehydrogenase; )P <0.05, compared with the vehicle Control group.
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Fig. 3 Changes of major serum biochemistry indexes of mice after MAK cells administration. x +s
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Tab.2 Content of cytokines in mice after MAK cells administration. x +s

End of administration

Sex Groups
n IFN-y/pg + mL ! TNF/pg + mL ! IL-10/pg + mL ! IL-6/pg + mL~!
Female Vehicle Control 10 0.00 £0. 00 0.00 0. 00 0.00 =0. 00 0.00 £0. 00
Low 10 2.18+3.83 0.00 0. 00 0.00 =0. 00 0.00 0. 00
High 10 26. 81 +£28.992) 0.00 +0. 00 0.00 =0. 00 0.00 £0. 00
Male Vehicle Control 10 0.00 0. 00 0.00 =0. 00 0.00 =0. 00 0.88 1.44
Low 9 1.35+2.04 0.00 £0. 00 0.00 =0. 00 0.61 £1.22
High 10 47.42 +76. 612 0.00 =0. 00 0.81 +2.57 0.00 +0. 00
End of recovery
Sex Groups
n IFN-y/pg + ml,~! TNF/pg * mL~! 1L-10/pg + mL,~! 1L-6/pg » mL ™!
Female Solvent Control 4 0.00 0. 00 0.00 =0. 00 0.00 =0. 00 0.00 0. 00
Low 5 0.00 £0. 00 0.00 £0. 00 0.00 =0. 00 0.00 £0. 00
High 5 647. 03 +640. 891 0.00 0. 00 4.75 +4.50 0.00 £0. 00
Male Solvent Control 5 0.00 £0. 00 0.00 £0. 00 0.00 =0. 00 0.00 £0. 00
Low 4 149. 78 +285. 142 0.00 0. 00 11.05 £22. 112 0.00 0. 00
High 5 1 054.61 =1 011. 052 4.53+4.78 21.36 £27.19%) 1.71 +3.822)
0 ST IR AR, P <0.05, PP <0.01,

Note: VP <0.05, 2P <0.01, compared with vehicle Control group.
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A - moderate mixed cells aggregation in lung; B — moderate mixed cells aggregation
in spleen; C — mild mixed cells aggregation in liver; D — minimal mixed cells
aggregation in heart; E — minimal mixed cells aggregation in kidney; F — moderate
mixed cells aggregation in thyroid; G - mild mixed cells aggregation, mild
squamous cells hyperplasia and very mild basal cell degeneration/necrosis in
forestomach; H — minimal mixed cells aggregation in pituitary gland; 1 — mild
mixed cells aggregation in skin; J — mild mixed cells aggregation in fallopian tube;
K — minimal mixed cells aggregation in epididymis.
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Fig.4 Typical histopathological changes associated with MAK
administration (HE staining, x200)
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A - content of MAK cells in blood of male mice; B — content of MAK cells in blood of female mice.
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Fig. 5 Content of MAK cells in blood of mice after MAK cells administration. n=5,x s
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Fig. 6 DNA content of MAK cells in organs of mice after MAK cells administration. n=5,x +s
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