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Abstract

To investigate the immunomodulatory effects of a compound preparation containing Hirsutella
sinensis, Rhodiola, and Ganoderma lucidum, SPF-grade male Kunming mice were used as the model.
The mice were administered the sample via oral gavage at doses of 225, 450, and 900 mg/kg body
weight (equivalent to 5, 10, and 20 times the recommended human dosage, respectively) for 30 con-
secutive days. Immune parameters, including splenic lymphocyte proliferation, delayed-type hy-
persensitivity (DTH) response, and antibody-producing cell count, were assessed using MTT color-
imetric assay, ear swelling method, and Jerne’s modified slide method, respectively. The results
demonstrated that the compound preparation significantly promoted splenic lymphocyte transfor-
mation, enhanced the DTH response, increased the number of antibody-producing cells and serum
hemolysin levels, and improved the carbon clearance capacity of mononuclear-macrophages. No
significant effects on body weight or immune organ development were observed in the mice. This
study provides experimental evidence supporting the development of this compound preparation
as a health food with immunomodulatory functions.
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2. MR 57
2.1. M8

2.1.1. @&

WRIE IR B B - R - REEFHFIRIT R @R AR A FIRME, AR, HHl& 5k
WR: FRELZRR 350 g RZ 450 g, BEE 700 g %2 500 g, B THEHGEES, 70lH 10 5. 8 fFEM
IKEIRIH K, BHR 2 /N, $REGRZ 120 B AL IEE & 9F, 7 L2008 . K IS asims R ik 4e,
RPRE . FRARE BT Bl 80 B, S TH4. 535 ¢ RIFHME BHRE 24400 . 3 g
T fR R AR Y ST IR A, AR -

WEITHIFIRERAG. T EFIEA D5 225, 450, 900 mg/kg BW, #H24F MK & 5. 10 M
20 1%, FREUE J7HIF], InaiKECHI R 11.25. 22.50. 45.00 mg/mL HIVREWR, 4 CIRTEE .

2.1.2. SEREMERFEFH

SPF g R R B APIENE /N 200 H, 1K 18~22 g, HIJ REEZELB Y F R4, AP RTHE
5 SCXK(#)2008-0002, Jii & &+ IES 0081801 . #1474 3% T B b & 4t 52 06 == (fd 1 i Wl AE 5
SYXK(#)2007-003), IJE 22°C~25C, AHXHEE 55%~70%, 12h I/ BEEIR, HBEEURK. &N
A7 RIGTFAR S5 .

2.2. BB

200 RU/NRIRAREREINL N S A, A 40 H, AFEBA R A EUKE B, . &3 NRIE
SR . ARIERTIFERRASE], K S A SO F Sz DhREATIN A . S T 2H: 24T ConA W53 240
F LA S0 . NK I MOiE e s G 140 BEATIR R AR I SIS st s s T 4l AT A8/ R S LUl
DUSE LT3 0 20 0 AP A B B 5 s s TV 4 BEATRRERIS 9000, % v 4l BHATHR I BV
AR AWAS L A0S . RAEE 7 NG TR, B AN 02 mL/10 g BW, &FH 1K, #4530 K.
SO A ) s HARR BN R, SRR B SIS SR ES .

R4 2003 FRRI (PR S SRR SIPNEIAR TG [7], S ThEEFE br i i AR BRI )5 3047 17
fitio

2.3. Gt FES

KH SPSS 22.0 BHAFHAT IR T7 Z 087, A LA Dunnett’s 136, P < 0.05 RnZERHEG 50T
RO BHELL CPMME + WRHEET Bon.

3. ERESH
3.1. EFEFIFNNREER SRS ERF N

Wz 1R, SRIEA/NRYIGE. P ARk S S e B ZHE B 2 R (P > 0.05). KA
FE 0] % e 20 /N BRI AR K TR B R e, FL 22 A 1 T BB A 1) 24 6 [ VR 1 A O

G P45 B R 2%/ E LA A I 285 SR /R (32 2), %70 4/ BRUPA B /A o RLDE /44 o LU A 5 97 1 o
HARLLIH TR E 2 (P> 0.05). H, w4 iR/ A= HE R 0.194%, JEE/ARE LA 0.379%; XT
U 2L /A L BB N 0.207%, BB/ B ELAEA 0.393%. 45 BAIR, FEM ORI s e R B A& rEE
FH, - A S 2800 I e il g 2 1 AR S
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Table 1. Effect of the compound preparation on body weight of experimental mice

F 1. ERFFRE N REEFN

3] menEyy MR AR RMEEE) i)
GETH
e 900 20413 32.1+1.8 39.7+2.1 193+1.4
R e 450 200+1.1 309+1.9 384+23 184+1.8
7 EA 225 20.6=1.1 320423 39.9+2.9 193+£2.9
I 4 %o R 2 0 199+1.1 30.8+ 1.8 38.5+2.0 18.7+1.7
S 14
e 900 206+13 325422 404+2.1 198+1.7
R4 450 202+0.9 312425 39233 19.0£2.5
A=A 225 20.0+1.0 31.9+25 39.6+2.5 19.7+1.9
IF e ot e 2 0 20.5+0.8 323+1.7 404+19 200+1.8
S T4
feprls) 900 20.7+1.1 33.0+0.9 40.7+1.9 20.1+1.6
R4 450 203+ 1.1 31.6+1.7 39.6+23 192+22
A=A 225 20.1+1.0 319+1.7 40.0+1.9 200413
I 1 3t it 2 0 20.1+1.0 320+1.8 39.7+1.7 19.6+1.2
STV 4
feprls) 900 20.0+1.0 316+1.6 39.6+1.9 19.6+1.9
R e 450 203+0.7 322412 402+1.0 199+1.0
7 EA 225 206+ 1.1 323423 405+2.4 199+1.7
IoH %o HEL 2 0 205+ 1.0 319+ 1.6 40.0+1.8 195+1.1
RPEV A
e 900 195+1.0 31.0+ 1.6 38.6+2.1 19.1+1.6
R e 450 204+1.2 32116 404+19 20.0+1.6
7 EA 225 20.4£0.6 31.7+12 394+1.6 19.0+£1.2
I 4 %o R 2 0 20.1+0.8 31.8+1.2 397+1.0 196+1.0
Table 2. Effect of the compound preparation on immune organ-to-body weight ratios of experimental mice
2. EAFIFIRE/ R R RRE R/ A ELLENFN
a5 R MR P BIAEE%) Pl
(mg/kg BW)
T 900 0.194 £ 0.023 0.403 0.379 +0.037 0.780
R4 450 0.206 + 0.024 0.996 0.399 +0.054 0.981
i EH 225 0.194 +0.021 0.433 0.387 +0.024 0.977
[0 i 2 0 0.207 £ 0.021 - 0.393 + 0.048 -
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3.2. E75HIFI R AR ETIRERIR IR

B 3 A, s . (GRS ARG 5 OD M43 52 0.325. 0.288. 0.250, B HRL S Hil4e
151 83.6%- 62.7% 41.2%. 3X G RE NG R AN R, B S AT AT RO T R A 3 10 B ML
HCHLHIAT B-5 52 )7 i 2 BSOS NF-«B {5 5088, 2k IL-2 2004 55[8].
Table 3. Results of lymphocyte transformation and delayed-type hypersensitivity (DTH) in mice treated with the compound

preparation

= 3. ERHIFE R B AR IR & B IS K N(DTH) K45 R

; . =
5 (mgfl:gi " ﬁmé(ﬁaoﬂ’]@)i%g?% Pl EE{HJ;?;% Pl
T 900 0.325 £0.077 0.000 20.50 £ 6.51 0.025
A 450 0.288 £ 0.051 0.001 19.17 +4.80 0.086
A=A 225 0.250 + 0.066 0.033 17.75+3.97 0.261
9 1 o 46 0 0.177 £ 0.047 - 13.80 £ 6.10 -
7 (900 mg/kg) B H B ZEEH N 20.50 mg, B IR N 48.6%, ZFHAREEP < 0.05);

L AR B TS, (HARIKEZEAKE(P > 0.05), XK m AR TS 5E Thl 400030 2O0E
SR, ARG S LLEORTFT T R IRE L, 32T IFN-y 20 2%[9].

3.3. E7HIFRIx RIS RREHERIE R

W 4, . R E A S TEE BN 226.9 x 103/100 JRAHAD. 205.1 x 103106 LA, HoufIF L
BN 37.9%A1 24.6%, ZERWHEAREN, KA EHAEGTHE, HREEEKTFP>0.05). & HiEd
PUARARE 5> 308 189.04 179.9, X HRAHSE R 19.9%F1 14.2%; KR4 55 A T 2 Z 7P > 0.05).
W IE 45 R BRE St rT (2 3k B bk E 4t R 38 B 23 A S ok o b, FEAE F AT 5 i e 49t 6 760 41 22 o 1 i P
BT AT B A2 RS 5B ARO[ 10].

Table 4. Results of antibody-producing cell count and serum hemolysin level in mice treated with the compound preparation

= 4. S FIFIATIRE AR /N RIA I RN KA ER

FIE T I 25 B

A5 (mg/kg BW) (1 % 10/10 B4 HE) P1{H E/IRENIALA P18
A 900 226.9 +40.8 0.000 189.0 £21.6 0.000
L biilh i) 450 205.1+23.6 0.011 179.9+12.2 0.013
7 EA 225 195.6 £27.8 0.062 168.7+12.3 0.324

I 4 o HEL 2 0 164.6 £21.8 - 157.6 + 18.5 -

3.4. ERFEFIN NGRS - EEGEETIAER RN

WM 5, AR EIEECH 9.05, BATIRAIRE 183%, ZREEP<0.05); . (KK &HBEF
B, HARIL REKT(P>0.05), FUIRES TR - BV R GRS ISR EE I[11], X ATRE
5 R 2 42 WV E SR T P v TH BE AR 4[5 [6]
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Table 5. Effect of the compound preparation on carbon clearance capacity in mice
5. ERHIF R BRENE AR

5 I (mg/kg BW) FIEIaE PfE
gl 900 9.05 +0.99 0.036
e 450 8.71 + 1.00 0.137
i EH 225 8.60 + 1.42 0.199
IoH %o HEL 2 0 7.65+1.33
HH2E 6 I, &7 B 2 A Wi 230 1 A W 48 2505 0 R ZE AR LU 38 6 228 22 /(P > 0.05), $&RFE iy Rl e

Ut 240 6L P A 2 3 1 JE W SR Mo AT, R AT LA I ) A T R LR R, FTRE S R 2 hE
E I HEE P 20 A R BE R v AT DR [ 12] o

Table 6. Effect of the compound preparation on phagocytic capacity of peritoneal macrophages against chicken red blood cells
in mice

= 6. B3 HIF 3/ )N FRAE B Mk AR B A M S 4T 40 A RE IO SN

s215) W) R P S Pl

fE A 900 28.8+£4.8 0.515 0.61 £0.10 0.686

R e 450 27.8+4.2 0.797 0.60+£0.12 0.731

A 225 26.6+2.8 0.990 0.55+0.11 1.000
I 4 o HEL £ 0 263+7.4 - 0.55+0.19 -

3.5. E7H5xNER NK HRaEE R

7 R, BTN R ONK 0 S B R 38 T 2 2 (P > 0.05),  FBRE i A Gk
oONK AR R DhRe AR = AL B R gomd o Hod, i A NK & M 24.84%, 06 HEZH FEAIK 4.86%,
XA RE LS R NK 20 e B2 v 1 (0 G 2P VR FAE G, AR T B -5 s 8 e ol 6780 B 22 4k 1) R 71
BARBH B A K[13]. HAIEH SR RAETEATE TV, KAIEL N 28.15%, BOIAT & 7.81%.

Table 7. Effect of the compound preparation on NK cell activity in mice

= 7. ERHIFI R NK 4 EE MR R0

ZH 5 FIE (mg/kg BW) NK 45 5(%) PHE
A 900 24.84 +3.29 0.806
Hf R 450 2620 £3.24 1.000
f&FI=H 225 28.15+5.65 0.576

93 0o HEL 2 0 26.11 £3.27 -

4. g

AR, biEy B - 4= K - RZE7HIFI @S (e T A EAEsE . 5% DTH kN,
PETHPUAAR A A M B0 % I3 4 I 2 /K, RIS A% - G0 B BR BT R S 2 i8R A R ThRE(A 1),
X0 SN 5 H B T T REE B A DG . DR RE S T R4k, R HE IL-2.
IFN-y S5 R T2, HESRANBE g 14]; P8 S 2 bl nl i S NF-«xB 15 5@ 2t T g5 1L-2
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[15], %2 H BETA 1T Th1/Th2 4HM0-P-45[ 16], — 2 P [F) G s i fe e . R 2 2 pid it 5 B 4i il & i CR3
ARG (R REAFEAR A 17], 1115 R AL I  MAPK 8 28 PR 20 R 73 BRIk (18], LAk
T AR S I g o W B T BT 22 A e ) IRER A3 T R A2 A SZARTRT B AL, (R AR
[19]0 IXEEREAF AR BARRT, A58 T HURI G2 B RE T, 16 7T Be e G2 5 i R PATIE A, b
T SRk FEOE B SO B, AITYERE T 7l RAIIERE .

TSR B 15
BURBSE ML ﬁﬁﬂﬁWFiT}—+¢ﬂﬁﬁW}———
1gG/IgM
15578 i FE 7k F1
mEAER A
D1 ki) PE

WMRET 5%
FEML-2,
IFN-v35

B EMmN
ﬁﬁﬁﬁmm}{ﬁﬁ%ﬁﬁT

Figure 1. Analysis of the mechanism underlying the effect of the compound preparation on immune function in mice

1. B HIFIS R A TR SR 534

FER AR IR MRS RS A iy SOR 2O E M. mAE (900 mg/kg)fE
MEGHE L. DTH. BRERES e BB E R T RFEA, XATfe 5% T AR A 5.
AR, A5 KFAE 50~200 mg/kg I 7 5 HE T B REAN AR R [20], R 2200 %8S RN B A
FIRARHINE, P8 1 22 W 1 S O B A 200~1000 mg/kg [21], SARFRG R —3. EEATERE, K
PR ZH(225 mg/kg) (N AE Ik EL 40 M % Ak S 00 A 2 TR HH 5838 RO, T XS A R e B R SBT3, 4R
AHAEHFTREAAE “HIEE” o XRS5 E I h 2R i R RE A O, Wb 2R RT3 —K
S, G R S DS RS B . D TR R S A I B R L K B R, A
PAL A 7 I G2 AT AR . R, BRI IHAEAS A e BORAS N HE A, S RS £ i B 4 T 1Y)
Wt -

kR 2R, il B - 205K - REG AR E A RIS i, p—
RZLFEFEREMEAARIIRE, BT ZHEAE 200mg/kg FHEFEMEIE 3 NK 413G PE[22] [23], A
S J71E 900 mg/kg BT [FI AT AR s . ARV E I ENRAIPRIIRE . BRAL, ZE T RFEIR S H AR
g ek A 0 P 22 A4, FEBURDEORAR T HU R AR RO T Bt . SR, AREF A NK Al s MR 2
AT, OTRE b B A 2R E A . B A S BRSO, B ALAH ELAE A G
AW FEIN, WE B S EUITE 500~3000 mg/kg 7BV FE Y, AL IR IURE 525 BE NK 41
F[13] [24], T ASHI 70 ) B v 77 2 2 P i g i e B AR SR BRI AR T 270 mg/kg, A TSR A RO, X
W2 5 B0t T R A 7 I

5. &P
BB A T — 0B — R AT o A T S S R . B RIR R RS A R R T
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