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Effect of Aspergillus niger-Fermented Atractylodes macrocephala Koidz on the
Spleen Index, Thymus Index and T Lymphocyte Proliferation of Mice

SUN Xiang-wan', WANG Yun', WANG Xin', LIU Xiao-ye’, MU Xiang'*, DONG Hong'*
(1. Beijing Key Laboratory of Traditional Chinese Veterinary Medicine ,
Beijing University of Agriculture, Beijing 102206, China;
2. College o f Veterinary Medicine, China Agricultural University, Beijing 100193, China)

Abstract: This study aimed to study the effect of Aspergillus niger-fermented Atractylodes mac-
rocephala Koidz on the immune function of mice. An immunosuppression mice model (cyclophos-
phamide) was utilize to study the effect of fermented Atractylodes macrocephala Koidz on spleen
index, thymus index and T lymphocyte proliferation. High performance liquid chromatography
(HPLC) was used to analyze the changes in the active omponents of Atractylodes macrocephala
Koidz with or without fermentation by Aspergillus niger. Orthogonal experiment was conducted
to select the best conditions. The results showed that:1) The low, middle and high dose groups
(0.5,1,2 g+ kg ') of fermented Atractylodes macrocephala Koidz can effectively increase thy-
mus index (P<C0. 05). In addition, middle dosage group of fermented Atractylodes macrocephala
Koidz can effectively increase spleen index and T lymphocyte proliferation (P<Z0.05);2) The re-
sults of HPLC showed that the content of atractylenolide | was effectively increased in the At-

ractylodes macroce phala Koidz processed by Aspergillus niger compared with unfermented Az-
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ractylodes macrocephala Koidz; 3) The best fermentation conditions were as follows: inoculum

concentration was 8% ; water content was 40% ; fermentation time was 96 h,under the optimized

conditions,the content of atractylenolide I was 1.4 times of those in raw Atractylodes macro-

cephala Koidz. These results indicated that fermented Arractylodes macrocephala Koidz could im-

prove immune function of mice by increasing the content of atractylenolide T .

Key words: Aspergillus niger ;fermented Atractylodes macrocephala Koidz;immune function;at-

ractylenolide [
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Table 1 Animal group division and administration on the immune function in mice
il WAL P Treatment of animal
Group H1—TR 55 8—10 K
A A i Eh K Normal saline A £ K Normal saline
B A # L 7K Normal saline 50.0 mg « kg '« d" ' HBEEEAL 50. 0 mg + kg '+ d ' Cy
C 1.0gekg '« d ' KREBAAR 1.0g-kg ' + d 'UAMK 50.0 mg « kg ' « d "#H#ifi/lE 50.0 mg+ kg ' <« d ' Cy
D 0.5gekg ' +d'kHAAK0.5gkg ' +d'FAMK 50.0mg =« kg '« d "®F#ifif 50.0 mg» kg ' « d 'Cy
E 1.0gekg '+ d'"EWHAAR 1.0gkg ' +d ' FAMK 50.0 mg =« kg '« d "H#EiEif 50.0 mg+ kg ' «d 'Cy
F 2.0g kg '« d " EBEAAK 2.0g kg ' «d '"FAMK 50.0 mg+ kg '+ d "HBB% 50.0 mg kg ' +d ' Cy
UAMK. Un-fermented Atractylodes macrocephala Koidz; FAMK. Fermented Atractylodes macrocephala Koidz;

Cy. Cyclophosphamide
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Table 2 Factors and levels in orthogonal experiment effect on atractylenolide [

K % Factor
Level A /% Inoculum concentration B & kit /% Water content C B8] /h Time
1 6 40 72
2 8 50 96
3 10 60 108
1.6 HBFEAEBESH T 25 X R L (P<C0. 01) , 2 BH 4 28 310 1] A5 754 46

IR Z5 R ] Graphpad Prism 6 4¢3 4 4b 3%
PR SR ] « s FR. * P<<0.05, % % P<
0.01 HZEFAG I #E L,

2 & R
2.1 ZREERARX/NER S IHE R R0

2. 1.1 REEE RN /N B Ao 95 2% 48 B 5
P L 1 R AR 2 )N RIS KR B R S RO R
A 6-
) 5 4
E #
e = *
ﬁé} " ¥k dok -
%% 2+
0.
. p %
%\’%7 N X \i@/ NS N
%O@’

2451 Group

jos]

Mt i/ (mg-g™)

B SRR L v R B R R AT DL
$2 w5 MR B (P <<0. 05) T R & T 1 R 15 At 77 &
4 R T 1 AR 21 A 20 AR L 22 5K W3 (P> 0. 05)
(A 5 R 25 = AR L 70 o 2 ] LI 2 42
i Ji 4 % (P<<0. 05 8 P<<0.0D) .M REKBHRE
HAH LA 22 5 (P>>0.05) (B), It 4% 5 9d W] &k %
FR R LS o S e 4 i /N B e B AR G A B T
v G A /N SR S T RE

e
54- # it
=2 *% # *
pr *k
= |
g "
= 27 w3

0-

& ‘*\}%’ AN N %@y

§F§¥E ¢ e

*
ZH 51 Group

A, BPSEGB. BIRRIE G S0 BRI, » . P<C0. 05, % . P<C0.01; SERBAM L, £. P<<0.05, # #. P<<0.01
A. Spleen index; B. Thymus index; Compared with control, * . P<C0.05, % % .P<C0.01; Compared with model,

#.P<C0.05,# #. P<<0.01
B1 ZBARAMERENHNMNREREERENR N

Fig. 1 Effect of fermented Atractylodes macrocephala Koidz on spleen and thymus index of immunosuppressive mice
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Fig. 2  Effect of fermented Atractylodes macrocephala
Koidz on the T lymphocyte transformation rate of
immunosuppressive mice
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JERE; FasEE RSD S 1,029, 45 5 % AL 0 AE
12hNBaE; EEMERSDR2.5% , FWHERMR
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Table 3 Recovery of atractylenolide [
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1>-10.921

~10.903
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A. HPLC chromatogram of atractylenolide [ ; B. HPLC
chromatogram of Arractylodes macrocephala Koidz; C.

HPLC chromatogram of fermented Atractylodes macro-

cephala Koidz; D. The atractylenolide lof raw Atrac-

tylodes macrocephala Koidz and fermented Atractylodes

macroce phala Koidz

B3 BEHEABARSRZBAARPEANE I Bk

Fig.3 HPLC chromatogram of atractylenolide | in At-
ractylodes macrocephala Koidz fermented with
Aspergillus niger and without fermentation

W, MEEEKCR RS A AR NES [ F3 MR R
99. 46 % ,RSD # 0. 56 % (3 3).

POrE & i/ pg JAR i/ g W7 1/ g o] i 5/ g BN/ %% SR/ Y RSD/ %
R 0
Sample content Added amount  Detected amount Recycled Recovery Average recovery
22.12 50. 00 72.77 50. 65 101. 30
22.15 50. 00 73.61 51.46 102.92
25.91 50. 00 74.67 48.76 97.52
99. 46 0.56
25.12 50. 00 73.08 47.96 95.92
24,47 50. 00 73.73 49. 26 98.52
23.10 50. 00 73.40 50. 30 100. 60
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Table 4 Experiment arranged by orthogonal design and results of atractylenolide [

[ & Factor

PRI 45 R Result

:j(ej:el AR/ N B &K/ % C It i) /h FIARNEE [ &8/ (mg-g ')
Inoculum concentration Water content Time Atractylenolide | content
1 1 1 1 0.155
2 1 2 2 0.126
3 1 3 3 0.082
4 2 1 2 0.172
5 2 2 3 0.149
6 2 3 1 0.067
7 3 1 3 0.116
8 3 2 1 0.111
9 3 3 2 0. 086
¥i{E k1 0.121 0.148 0.111
B k2 0.129 0.129 0.128
K1 k3 0.104 0.078 0.116
2 R 0.025 0. 070 0. 027
TULLAHLE - S e A B 45 BOBEA 22 5 (P=>0. 05) . Al §i
3 it i /B T b L 20 3G B (P<<0. 05) ., BR M ok i 1
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it i 5 L BORT R SR D /0 BRI S IR B
A Aok R PR e R i SR i R 3 B K 1
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BEINRE . IR A O LA 32 B2 2 . T ok L 4
MfEh EE e I 2 — . S 5 e P SR
A A AR K AR X T bk 20 i i s A —
E P BEAE L O G 8 i 0 OIC R IR 1 R R
i AR X 8 i R R T A T A B A e i Y
A e FEVE T 3 78 20 Ul W e 1 1R /DS R A D g
AR T AR A AR . A SCHRRE 78 S B I8 1 7
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