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Potential Hypersensitivity of Recombinant Mouse IL-2 as a Immunotherapeutic
Agent of Cancer in Tumor-bearing BALB/c Mice
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Kui Lea Park and Hyung Soo Kim*

Department of Toxicology, National Institute of Toxicological Research, Korea Food Drug Administration,
#5 Nokbun-Dong, Eunpyung-Ku, Seoul 122-704, Korea

Abstract — Interleukin-2 (IL-2), a glycoprotein mainly secreted by CD4+ T helper lymphocytes, has been developed to
use recombinant cytokine to augment the immune response against cancer since IL-2 not only stimulates T lymphocytes
but also enhances natural killer (NK) cell activity. In order to evaluate the immunological safety of recombinant mouse IL-
2 (rmIL-2) in cancer therapy, renal cell carcinoma was established in the flank by s.c. injection of renca cell line. Tumor-
bearing BALB/c mice were treated with i.p. injections with 2x10 3 IU »mIL-2. Even though the tumor size was diminished,
there were not significant recovery of body and relative lymphoid organ weights including thymic atrophy in #mIL-2 immu-
notherapy. Distribution ratios of T cell subsets in thymus were analysed using flow cytometry. Without regard to dosage
of rmIL-2, the ratio of CD3+CD4-CD8- T cells was increased in accordance with survival of solid tumor but that of
CD4+CD8+ T cells was decreased dramatically. Emergence of autoantibodies (ANA, anti-dsDNA, and anti-histone) in blood
was measured after »mIL-2 treatment. The results showed that the levels of ANA and anti-dsDNA did not significantly
changed, but the level of anti-histone was increased significantly owing to rmIL-2 therapy. These results indicate rmIL-2

immunotherapy is to induce the autoimmune potential, and the anti-histone measurement as a biomarker of autoimmunity

is useful in cancer immunotherapy.
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Scheme 1 — Schedule for measurement of various parameters.
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Fig. 1 — Diminution of tumor progression by immunotherapy with
rmIL-2 in vivo. BALB/c mice were challenged with Renca
tumor cells (1x10° cells/PBS) subcutaneously in the right
flank. After 15 days, Sample (S) tumor bearing mice were
injected with 7mIL-2 (2% 10° IU/mouse) via mtra-peritoneal
on day 15, 16, 17, 21, 22, 23. Vehicle control (V) mice were
injected i.p. with 100 w/ of 0.1% BSA in PBS. The mice
were sacrificed on day 0, 7, 14, 21, 28 after the final
admuinistration of »mIL-2. The tumors were measured with
caliper and the volumes were calculated by the formula:
Tumor volume (mm®)=(square root of widthxlength)3.
*(P<0.05): Significantly different by Student's ¢-test
compared to the vehicle control. Results express mean +
S.E. of 8 mice/group.
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Fig. 2 - Examples of tumor nodules of both Vehicle control (V) group and Sample (S) group treated with rmlL-2.
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Fig. 3 - Changes in body weights (a), relative spleen weights (b), relative thymus weights (c), and thymic cellularities (d) in male BALB/c mice
after immunotherapy with rmIL-2 in vivo. PBS group was injected s.c. with 100 W/ of PBS. BALB/c mice were challenged with Renca
tumor cells (1x10° celly/PBS) subcutaneously in the right flank. After 15 days, Sample (S) tumor bearing mice were injected with
rmIL-2 (2x10° IU/mouse) via intra-peritoneal on day 15, 16, 17, 21, 22, 23. Vehicle control (V) mice were injected i.p. with 100 p/
of 0.1% BSA in PBS. The mice were sacrificed on day 0, 7, 14, 21, 28 after the final administration of rmIL-2. Relative spleen weight
(%)=spleen weight/body weightx100. Relative thymus weight (%)=thymus weight/body weightx1000. *(P<0.05): Significantly
different from PBS. #(P<0.05): Significantly different from tumor-PBS. Results represent mean+S.E. of 8 mice/group.

Table I-Effect of 7mIL-2 on the composition rate of CD3- thymocyte subsets

CD3-
Group Sag;‘gged CD4-CDs- CD4+CD8+ CD4+CD8- CD4-CD8+ Total
(%) (%) (%) (%) (%)
0 1.10+0.06 93.04+0.31 0.07+0.02 5.78+0.30 80.93+0.80
N 7 2112052 90.85+1.33 0.12+0.02 7.68+0.52 85.35+0.75
14 1.18+0.21 94.06+0.58 0.09+0.03 4.67+0.34 86.42+0.24
21 1.55+0.27 94.54+0.42 0.31+0.12 1.43+0.06 83.67+1.37
0 2.88+0.06* 88.62+0.19* 0.10+0.01 8.40+0.17* 64.30+0.99*
v 7 10.31+0.45* 79.96+0.71* 3.20+0.12* 6.52+0.35 65.35+0.59*
14 22.67+0.11* 57.07+1.53* 8.90+0.65* 11.20+1.17* 65.15+2.11*
21 86.05+3.80* 3.36+0.12* 8.83+0.03* 4.66+1.51 46.92+4.70*
0 2.09+0.15** 90.82+0.34** 0.16+0.03** 6.77+0.23** 68.72+0.57+*
S 7 17.63** 71.39** 3.65* 7.34 60.08**
14 3595+1.96%" 50.00+1.05%* 5.58+0.11%* 7.48+0.45* 20.54+0.23**
21 35.95+1.96%* 50.00+1.05%* 5.58+0.11%* 7.48+0.45% 20.54+0.23**

Negative control (N) group was injected s.c. with 100 u/ of PBS. BALB/c mice were challenged with Renca tumor cells (1x10° cells/
PBS) subcutaneously in the right flank. After 15 days, Sample (S) tumor bearing mice were injected with mmIL-2 (2x10° IU/mouse) via
intra-peritoneal on day 15, 16, 17, 21, 22, 23. Vehicle control (V) mice were injected i.p. with 100 w/ of 0.1% BSA in PBS. The mice
were sacrificed on day 0, 7, 14, 21, 28 after the final administration of #mIL-2. Thymic cells were stained with CD3 (FITC-conjugated),
CD4 (Cy-Chrome-conjugated) and CD8 (PE-conjugated) mAbs. And the distribution of thymocyte subsets was examined by flow
cytometry. *(P<0.05): Significantly different from negative control (N). *(P<0.05): Significantly different from vehicle control (V).

Results express mean=+S.E. for 8 mice/group.
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Table II - Effect of »mIL-2 on the composition rate of CD3+ thymocyte subsets
CD3+
Group Safggsced CD4-CD8- CD4+CD8+ CD4+CDs- CD4-CD8+ Total
(%) (%) (%) (%) (%)
0 1.35:+0.08 36.69+0.55 36.43+0.80 25.53+0.74 19.12+0.80
N 7 2.43+0.33 34.84+0.97 37.97+1.29 24.76+0.78 13.47+0.52
14 1.99+0.16 35.94+2.29 39.48+1.64 22.59+0.98 13.65£0.25
21 4.40+047 31.27+138 41.77+2.83 21.60+1.39 16.44+1.38
0 1.63+0.08 31.44+0.52 35.19+0.76* 31.91+0.37* 35.74+1.03*
v 7 6.90+0.35* 6.95+0.37* 53.77+0.42* 32.38+0.44* 34.81+0.59*
14 16.52+0.05* 5.45+0.62* 60.35:+1.99* 17.70+1.34 35.05+2.11*
21 9.35+0.13* 0.50+0.04* 53.72+1.01 36.43+0.84* 57.59+3.17*
0 1.30+0.52% 27.81+0.75** 37.78+0.95* 33.112047* 30.78+0.86%*
S 7 15.18** 5.57* 38.14% 41.1%* 40.19**
14 8.02+0.13** 5.60+0.11* 59.97+0.04* 26.42+0.01% 79.57+0.23**
21 23.04** 2.42% 44.47 30.07 90.02%*

Negative control (N) group was injected s.c. with 100 ul of PBS. BALB/c mice were challenged with Renca tumor cells (1x10° cells/
PBS) subcutaneously in the right flank. After 15 days, Sample (S) tumor bearing mice were injected with »mIL-2 (2x10° IU/mouse) via
intra-peritoneal on day 15, 16, 17, 21, 22, 23. Vehicle control (V) mice were injected i.p. with 100 W of 0.1% BSA in PBS. The mice
were sacrificed on day 0, 7, 14, 21, 28 after the final administration of rmIL-2. Thymic cells were stained with CD3 (FITC-conjugated),
CD4 (Cy-Chrome-conjugated) and CD8 (PE-conjugated) mAbs. And the dxstrlbutlon of thymocyte subsets was examined by flow
cytometry. *(P<0.05): Significantly different from negative control (N). *(P<0.05): Significantly different from vehicle control (V).
Results express mean=+S.E. for 8 mice/group.
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