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Abstract : The object of this study was to find out the immunomodulatory effects of Ginger Aqueous extracts, as
compared with that of B-glucan well-known an immune modulator, on the cyclophosphamide (CPA) induced
immunosuppress mice. To induce immunosuppress, 150 and 110 mg/kg of CPA were dissolved in saline and injected
intraperitoneally at 3 or 1 day before start of test article administration, respectively. B-glucan or gingers (125, 250,
500 mg/kg) were dosed, 4 times at 12-hr intervals starting 24hrs after last CPA-treatment. Distilled water was used
as a vehicle and each groups were used 10 mice. As results of twice intraperitoneal CPA treatment, decreases in the
body weight and gain, weight of thymus, spleen. However these CPA-induced immunosuppress changes were inhibited
by treatment of three different dosages of ginger or 3-glucan as compared with CPA control. Similar favorable inhibitory
activities on weight and histopathological change of spleen and thymus induced CPA treatment were detected between

B-glucan and ginger 250 mg/kg treated groups.
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Fig 1. Changes of body weight during experimental periods.
*p <0.01 compared with normal control, #p <0.01 compared
with CPA control, ##p <0.05 compared with CPA control.
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Fig 2. Body weight gain during experimental periods. *p <
0.01 compared with normal control, #p <0.01 compared with

CPA control ##p < 0.05 compared with CPA control.

717k B9 25(20-25°C) FE(30-35%)7F AW ARSAo|
A1 polycarbonate ARS7gAbollA sul]¥] Lol ARSEEA
th BTl 12407 FU12 2Pe e, AlRS 55
AHEAl FESIATE CPA £l T2 19 &, AFo] FAE
st soulE]e] AdsED TY Bl 77 10mkee] AF
TES Agste] Al AMSEIATh

A6, =2 10012])

7 -2 v o R FAEN oM, BT, CPA
Z, B-glucan T3, A7 125 mgkg T, A7 250
mg/kg Tl 2 A7 500 mgkg FoIFe R AT

1. 7% Wizt CPA W2l § Basis 47 Fol

2.CPA tiZ+t: CPA WA fd § B 575 47

Foldt

3. B-glucan T4+ CPA WA 2 £ B-glucan 125
mg/kg 73 Foi

4. A7) 125 mgkg Tl CPA WlolA] 8 5 A7}
125 mgkg AT T

5. A7) 250 mghkg ol CPA HOA f2
250 mg/kg 737~ Tl

6. 17} 500 mg/kg Folw: CPA HIOA] fa
500 mgkg AT FoIE

A

o

/Kg7

o
O

odofoix|| Rt

733} B-glucan FoIAZ 3d 2 1Y A 22 150 mg/
kgt 110 mg/kg®] CPAE 2] Aol o 23] 574 +
Abstel RS FEAI e, A4 tizTolA= CPA
el E7Fe] AAATE U W oE Fo3isih

42 % B-glucan F0q

125, 250, 500 mg/kge] A7 G4 =
B-glucans B+t FHT] Fof APFTE
o) §Fo2 CPA Tl F8 19 F4HE 12
% 43] AT T8

7} 125 mg/kge]
% kg & 10ml
Az PR

t2
Al

HE 53

AT 542 CPA 7ol A% 194, CPA 13] B 28] &

d, = B B FRT T 1, 33 8 HF Al
O

o]-g-3tof Skt

| 5% &3

FF Al S AEsl 1 TEE AAALEE ©]
g3to] g T9IE ZP2F St 2 ARA] AT e
zpo)E Fo]7] fleted, HE AL Aol gt o F=F
(% of body weight)© & LFERNRITH

Hosts ZAf
A% el Bopguleld o 10mlel Bolg Aeslel
AE BARHGAE o] g3te] AABATL.

Table 1. Changes on the Histomorphometry Detected in the spleen and popliteal lymph node

Organs Spleen Popliteal lymph node
Groups Total( r'[Illlrir(i;(ness N;Jlﬁl;ser(lil)/t”mvrrlllzi;[e White pt(lrlr[: rrcll)iameters Total( rtr}llrir(i;mess Corte>(( H’ilrlrilc):kness
normal 3.29+043 25.70 £3.37 1.13+0.12 2.62+0.20 1.60 +0.32
CPA control 1.97 +£0.22¢ 10.80 = 2.39° 0.49+0.07* 1.13+£0.12° 0.70 + 0.16°
B-glucan 2.70 + 0.36 17.80 £ 2.04% 0.82+0.18% 1.82+0.11* 1.30 + 0.16¢
ginger 125 2.41+0.244 13.30 £ 1.95* 0.60 £ 0.09* 1.50 +£0.14* 1.12+0.13%
ginger 250 2.66+0.21¢ 17.70 + 2.50® 0.82+0.12% 1.80 +0.16% 1.27 £0.23¢
ginger 500 2.90 +0.16% 19.70 £ 1.77® 0.92+0.17*® 2.04+0.10® 1.67 £ 0214

p<0.01 as compared with normal by LSD test

°p < 0.01 and °p < 0.05 as compared with CPA control by LSD test
% <0.01 and °p < 0.05 as compared with normal by MW test

p <0.01 as compared with CPA control by MW test
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Table 2. Changes of the Spleen Weights

Relative weights

Absolute weights (g) (% of body weight)

Normal 0.137+0.035 0.418+0.108
CPA control 0.043+£0.011° 0.168 £ 0.039°

B-glucan 0.065 £ 0.006® 0.216 +0.027*
ginger 125 0.054 + 0.005* 0.191+0.020°
ginger 250 0.062 £ 0.004 * 0.210+0.019*
ginger 500 0.074 +0.004 * 0.249+£0.023 *

p <0.01 compared with normal. °p <0.0.1 and °p < 0.05 compared
with CPA control

Table 3. Changes on the Hematological Items of Leukocytes
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AEIATE FET HEE A izl Hlste] CPA &t
AN frelg H(p<0.05)7F A EJLH, CPA thxol
v3te] B-glucand} A7 125, 250, 500 mgkg FATolAM=
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CPA Fofel olste] ulgel WA 5 1

B, A4 izl wsjed ug A 4
47, &9 93k A 2 917 ] AHp<001) 7

WBC Lym Mono N/Gr Eos Bas Other
normal 3.0+1.1 81.8+3.4 72+1.6 64=x1.1 26+£22 02+02 3.6+1.3
CPA control 0.4+02° 66.5+£22.6° 45+£22° 4417 42+48 0.4=0.3 29+1.6
B-glucan 1.1+£0.5% 67.1 £4.4% 63+£22 5.8+0.5¢ 55+5.6 08+£1.2 3.0£22
ginger 125 0.6+0.3° 68.1+4.44 6.6+ 1.6 6.0+ 1.2¢ 43+738 0.6+0.9 44+1.1
ginger 250 0.9+0.3* 682+ 4.14 6.8+2.5¢ 63+09° 7.6+10.3 04+04 48+12
ginger 500 1.0+0.3%* 68.9 + 4.04 6.6+1.5 6.4+ 1.5 22+£35 0.1+0.2¢ 37+18
p <0.01 and °p < 0.05 as compared with normal
°p <0.01 and *p < 0.05 as compared with CPA control
Table 4. Changes on the Hematological Items of Erythrocytes
RBC MCV Hct MCH MCHC Hgb PLT
normal 8.7+£0.9 451+ 1.1 37.4£55 20.8+2.4 462453 16.8+1.8 555.5+60.7
CPAcontrol 6.0+£2.0° 40.6 +13.5 29.9+10.3 20.0£6.7 447+ 14.8 147+£5.1° 321.1+147.2°
B-glucan 7.2+0.8% 450+ 1.6 27.2+9.6% 22.8+29 46+3.0 157+13%  479.2+102.7%
ginger 125 6.9+0.5° 455+ 14 293+7.3° 222+1.7 48.8+4.1 14.1+3.0"  433.9+56.7¢
ginger 250 6.9+ 0.6% 458+ 1.5 27.1+6.1¢ 229=+3.1 50.0+£6.9 13.7+43%  486.9+74.7%
ginger 500 7.0+ 0.5 46.2 £ 1.4 28.5 +4.4% 22.0£1.0 478 +1.6° 13.6+£1.9°  481.4+793™

" <0.01 and °p < 0.05 as compared with normal
p <0.01 and %p < 0.05 as compared with CPA control
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Fig 3. Histopathological observations of Spleen of normal (A, B), CPA control (C, D), B-glucan (E, F), ginger 125 (G, H), 250 (I,
J) and 500 (K, L) mg/kg Treated Mice. WP, white pulp; RP, red pulp. Squares mean the enlarged areas in right columns. Scale

bars = 160 um.
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Fig 4. Histopathological observation of Popliteal Lymph Node of normal (A, B), CPA control (C, D), B-glucan (E, F), ginger 125
(G H), 250 (I, J) and 500 (K, L) mg/kg Treated Mice. CO, cortex; PC, paracortex; MS, medullary sinus. Squares mean the enlarged
areas in right columns. Scale bars = 160 um.
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