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Changes of immunostimulatory effects by Immu-Forte on mice
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Abstract : Immu-Forte composed of chitosan, [-glucan, manno-oligosaccharide and pangamic acid was
evaluated for its effectiveness as a nonspecific immunostimulator in mice. The effects of Immu-Forte were
determined by analysis of cytokines using ELISA and phenotype of leukocyte subpopulations using
monoclonal antibodies specific to mouse leukocyte differentiation antigens and flow cytometry. All T cells,
all B cells, CD4 T cells, CD8 T cells, macrophages, 1L.-2, 1L.-4, IL.-12 and IFN-r in Immu-Forte A-treated
group increased in 1 months posttreatment and were significantly higher (p <0.05) than that of control at
1 months posttreatment. All T cells, all B cells, CD4 T cells, CD8 T cells, macrophages and IL-2 in Immu-
Forte EX-treated low and middle dose groups increased in 1 months posttreatment and were significantly
higher (p < 0.05) than that of control at 1 months posttreatment. In the Immu-Forte soybean-treated group,
NK cells and IL-4 were significantly higher in middle dose-treated group, and IL-2, IL-4 and IFN-r were
significantly higher in low dose-treated group. In the Immu-Forte F-treated group, all T cells, all B cells,
CD4 T cells, CD8 T cells, macrophages, NK cells, 1L-2, IL-4, IL-12 and IFN-r in high dose-treated group
and all T cells, all B cells, CD4 T cells, CD8 T cells, macrophages, 1L-2, IL-4, IL-12 and IFN-r in middle
dose-treated group and NK cells, I1L-2, IL-4, IL-12 and IFN-r in low dose-treated group were significantly
higher (» <0.05) than that of control at 1 months posttreatment. In conclusion, this study has demonstrated
that Immu-Forte had an immunostimulatory effect on mice through proliferation and activation of mouse

immune cells.
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Table 1. The changes of immun-cells in the spleen of mice at 1 months posttreatment of Immu-Forte

Immu-Forte soybean

Immu-Forte EX Immu-Forte A Immu-Forte F
paste
Dose Control High Middle Low  High Middle Low High Middle Low High Middle Low
Total T 49+ 2.8+ 291+ 129+ 307+ 161+ 119+ 92+ 103+ 2.8+
cell 2.9 0.8 0.8 22 ) ) ) 67 121 4.5 43 4.7 42
Total B 100+ 4.7+ 384+ 247+ 46.6+ 347+ 273+ 27.6+ 321+ 1.0+
cell 5.1 0.7 9.4 25 ) ) ) 49 85 3.5 5.0 6.1 1.2
CD4T 4.0+ 85+ 107+ 83+ 227+ 210+ 19.6£ 10.6+ 13.0+ 0.6+
cell 3.2 7.7 74 44 ) ) ) 3.8 22 3.1 1.0 1.8 0.4
CD8T 19+ 25+ 3.1+ 22+ 68+ 6.7+ 7.1+ 35+ 41+ 0.6+
cell 0.7 1.5 22 0.9 ) ) ) 1.2 09 1.4 0.4 0.3 0.5

Mac- 0.035+ 0.046= 0.053£ 0.057+ 0.015+£ 0.07+ 0.035+ 0.127+ 0.1 0.066+= 0.055+ 0.064+ 0.05+
rophage 0.005 0.025 0.041 0.029 0.007 0.06 0.007 0.120 0.071 0.024 0.040 0.032 0.043

270+ 102+ 174+ 14.0+ 72.6+ 68.6+ i 6.8+ 125+ 15.0+ 338+ 27.5+ 72.0+
6.6 12.8 15.7 3.5 40.9 39.0 2.5 14.0 7.6 216 229 238

—: P <0.05, No significantly difference from the control

NK cell

Table 2. The changes of cytokines in the spleen of mice at 1 months posttreatment of Immu-Forte

Immu-Forte soybean
paste

Dose Control High Middle Low High Middle Low  High Middle Low  High Middle Low

0.301+ 0.097+ 0.042+ 0.195+ 0.146+ 0.172+ 0.806+ 0.688+ 0.456+ 1.578+ 1.622+ 4.578+ 0.732+
0.051 0.156 0.048 0.386 0.107 0.233 2260 0.633 0428 1.513 2.750 17.188 2.310

0.151+ 0.195+ 0.155+ 0.415+ 0.148+ 0.652+ 0.580= 0.776+ 0.766+ 1.786+ 8.596+ 4.996+ 0.688+
0.0351 0.101 0.040 0.184 0.078 0.723 0.265 0.228 0.458 0.565 10.990 6.637 0.496

0217+ 0.090+ 0.154+ 0.252+ 0.136+ 0.064+ 0.132+ 0.486+ 0.140+ 1.794+ 2.716+ 2.236+ 0.427+
0.106 0.104 0352 0.025 0.128 0.134 0328 0322 0.163 1.635 7.361 6.111 0.420

0.224+ 0.427+ 0.087+ 0.230+ 0.012= 0.234+ 0.86+ 0.228+ 0.796+ 1.818+ 2.438+ 7.452+ 1.214+
0.053 0.066 0.011 0357 0.005 0.894 0248 0.017 0.118 0.186 0.935 3.098 0.448

ng/ml Immu-Forte EX Immu-Forte A Immu-Forte F

IL-2

1L-4

IL-12

IFN-r
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olg gt AL n|FojEu)] AU HIFH T8 BRI whebA], A H G ol gloiA % Immu-Forte
gt 98-S st T @347F Immu-Forte S ZF3-S A, Immu-Forte EX, Immu-Forte F&=2.2 #2142 WY
A1) 8+ Immu-Forte EX, Immu-Forte A, Immu-Forte Fol| F734E e e 2S¢ 5 I, T JupoA] &
A S7veke e ¢ F UYL, 53] Immu-Forte A & FEe CD4 T g9 9 CD8 T oMz 5282
oA 7P axF oz Zrtske AL & & AT = Immu-Forte A, Immu-Forte EX, Immu-Forte F&=©.
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Table 3. The changes of blood-chemistry in 1 months posttreatment of Immu-Forte

Alkaline . . .. Alanine  Aspartate  Total . Total Cho-
Total Protein Albumin Creatinine e
phosphatase (/dl) (@dl) (me/dl) transferase transferase Bilirubin (mmol/l) lesterol
u/ny ) un (mg/dl) (mg/dl)

Control 143.6+£9.2 5.6£0.2 2.9+0.1 0.3+0.1 131.6+43.0 160.2+16.7 0.8+0.2 5.8+0.7 153.2+15.3
EE:‘;)F oe EX 16834166 56106 28503 0.5:03 1143438 196.5:19.5 0.9+04 59+02 133.0+11.6
L\m/[‘i’;‘é'l:)om EX 14350411 5206 25002 06+02 1583%32.5 200.04304 1.040.6 5504 140.5°16.7
iﬁ’vlf)'l:‘m EX 14776247 5303 27801 07:0.1 1207591 169.0+183 1.0:02 5805 132.0:9.6
Immu-Forte
soybean paste  129.6+17.4 5.8+0.1 2.8+0.1 0.3+0.1 125.8+44.0 120.6+27.9 06+0.2 5.4+0.5 142.6+6.4
(High)
Immu-Forte
soybean paste  155.0+11.7 5.5+0.3 2.9+0.0 0.4+0.2 127.6+38.9 156.8+20.8 0.4+0.1 6.1+1.1 133.2+10.6
(Middle)
Immu-Forte
soybean paste  145.2+20.4 5.6+0.2 3.0£0.2 0.3+0.1 105.8+58.5 181.8+16.9 0.7+0.5 6.3+1.2 144.4+2.4
(Low)
Immu-Forte A
(High) 134.0+11.1 5.6+0.2 2.9+0.2 0.4+0.1 122.8+56.9 136.4+58.7 0.8+0.4 5.8+1.1 140.0+7.1
Immu-Forte A

. 152.4+8.6 5.7+0.4 2.9+0.3 0.8+0.7 116.4+89.0 171.0+73.5 0.9+0.5 5.6£1.5 144.2+5.5
(Middle)
Immu-Forte A
(Low) 153.0+£7.5 5.7+0.1 2.9+0.0 0.3+0.2 87.0+41.1 122.0+41.5 0.9+0.3 5.0+0.9 149.4+10.2

Immu-Forte EX, Immu-Forte A, Immu-Forte F1.2™, 2}
A2l A Eol| A= Immu-Forte B3 75739 =7h 153}
AEFIFANA oA =4 F7HE YE ol
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Table 39] N8l ZHAA alkaline phosphatase,
T protein, albumin, creatine, ALT, AST, total bilirubin,
potasiume ZHARY & A3} tizwd v & o Fo
o Ao A AR M Wl A E UEllE sle®
ERTE ol2ldh AAER] FRIEA 9] A kel
welelael M) £ Ws B Ale|Eskle] Wk
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A5 AR £ A3} Table 3014 thZ2-(153415.29 mg/
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