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[ Abstract] Objective Compare with the immunomodulatory function by Hirsutella sinensis and Paecilomyces
hepiali in vivo. Method After the mice were administrated by Hirsutella sinensis and Paecilomyces hepiali. Observed
carbon particle clearance function, delayed type hypersensitivity, hemolytic antibody, lymphocyte proliferation and NK cell
activity in mice, and Cordyceps sinensis as a positive control. Result 3.0g/kg Hirsutella sinensis and Paecilomyces
hepiali can significantly improve the phagocyte index and half of hemolysis value (P <0.01). 3.0 g/kg Hirsutella sinensis
and Paecilomyces hepiali can significantly improve the T, B lymphocyte proliferation (P <0.01, P <0.05). 3.0 g/kg
Hirsutella sinensis can significantly enhance the activity of NK cells (P <0.05). 0.5 ~1.5 g/kg Hirsutella sinensis can
significantly inhibit the ear edema in mice (P <0.01, P <0.05), at the same time 1.5 g/kg Hirsutella sinensis can
inhibit the spleen and thymus increases(P <0.01, P <0.05). Conclusion Hirsutella sinensis and Paecilomyces hepiali
have Immunomodulatory effects. Hirsutella sinensis. The Hirsutella sinensis were better than Paecilomyces hepiali in

immunosuppression and enhance the role of the innate immune system. Paecilomyces hepiali were better than the Hirsutella
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sinensis in enhanced adaptive immune system.
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1.1.1 254y . v B #% & 2 ( Hirsutella sinensis, HS) |
B R 5 B W gk 0L 5 85 ( Paecilomyces hepiali ,PH) ,
BER R, Y i b 28 A RO R R SRt
& 1t 5 ¥ ( Cordyceps sinensis,CS) : P2 L 5 16 T4, I
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A1) s YAC-1 4R (BRI 6 20 B T ) 5 4 5 21 40
i B R (4 2 A S KB, B 5 2R 4B L, A 10
Pt A ORI ) 5 AMAS (IR0 S U R 42 i, 23 B il
i, 8 1 mL JRBUSRBC AR 5 mL JIK BRI
4°C UKAE 30 min, B.OW B, -70°CHRAE) o

1.1.2 zh#):SPF %% ICR /ML, & & 18 ~22 ¢, /i
#£,210 11, SPF 4% BALB/c /ML, A& 18 ~22 g, Ifi
PE,36 B, i EREBE L SC5 S bt/ i
e ye 9280 sh W AT R 2w [ A2 7 VR RT IR : SCXK
(77)2007 -0005]

Hirsutella sinensis; Paecilomyces hepiali; Mice; Immunomodulatory function.
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2, B IEF 6 HR AL R A X B HS IR 41 (1.0 g/
kgHS) HS & #141 (3.0 g/kg HS) .PH {KFI41 (1.0
¢/kg PH) \PH E 740 (3.0 g/kg PH) FiI CS 41 (1.0
g/kg CS) , B4 10 H ,ELHEH K47 d, B H K,
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141 (0.5 g/kg PH) PH &5 7141(1.5 g/kg PH) Al
CS41(0.5 g/kg CS) , G4 10 K, EZHEH 4725 13
d, B H 2555 7 RIS, /IS BRUE S R R B
F (3 ecm x3 em) , ] 1% DNFB W 50 wL #)5) %55
i, BHs d )5, DNFB ¥ 10 pL ¥ 51 1Rk 3K
TNERAT H (W ) #1780, Boidi 5 24 h SHE i
BN, BT T A A RS . HIATSL AR ICT H A% 8 mm
A9 R, 43 A0 RO K % Ak i, O 1 55 b ik 2, B
JIAR O A i, o L DA U R e i A

1.2.3  %F SRBC /s B Il 3R Ho 04 Az 19052 e - LA
Hoh 18 ~22 g M HEPE ICR /NEL 70 L, F 4 dE Fl HL
G307 A, BIIE H X BRZH AR X R4 HS IR R 40
(1.0 g/kg HS) HS & 41(3.0 g/kg HS) .PH {5
20 (1.0 g/kg PH) \PH &5 4H (3.0 g/kg PH) £1 CS
(1.0 g/kg CS) ,F2H 10 H, & 41433 45 T A g ¥
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(LA SA AR ) . & 37CHHIEAKE AR 30 min
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THW 1 mL, i # IR 3 mL, WA EC 10% (v/v)
SRBC 0. 25 mL fin#f [ H) 2 4 mL, 585018 5], &
10 min, F 540 nm &b LXF BAS VR 25 11, 43 50 D 7 4%
O B, TT SRR A 2R BOA I (HC,, ) , HC,,
= (FE S P W2 BE A/ SRBC 2 55035 1 A 1) W O B
fB) = M B AL

12,4 /0N BRUREL bR 2 240 B 185 58 s 1 FR NKC 248 B 0
PESZ A UK EE S 18 ~22 g (P BALB/c /NER 36
HUFRREREHL S A 6 41, B2 (A 6 B AL (HS K57 4
(1.0 g/kg HS) HS @&i41 (3.0 g/kg HS) .PH X5
2H (1.0 g/kg PH) .PH &4 (3.0 g/kg PH) F1 CS
(1.0 g/kg CS) , B 6 H,iEL425 7 d J5,#k17
JOGE 90k T 240 U 384 B 52 IO AN NKC A48 3% 0
12,41 JPpk U2 40 e 166 B 52 1 /) BRI T B8 T 455
R G, A HO A, g, B, Ak
TSRV 2 W A M A% 10 x 10°4~/mL,
AR 196 FLAR B FL N4 A 200 L, 5 —HEHEE 4 1L,
[ B 1 7. 25 X B, AR L ConA2. 5 pg/mL 5
LPS5.0 pg/mL, X BAL AN, 37°C5% CO, K F 46
Kig: 72 he fin A MTT 10 pL, k223555 4 h, 5% [E
W, A B 150 pl, #4339, T 570 nm
W OD {8 o 353 H) 8% 45 % HcFs %8 = S ConA 1§
LPS 4 g £L #4724 OD fH + XJ BL Y724 OD fH,
1.2.4.2  NK 4036 A6 I B YAC-1 $1 240 fifd 70 %4
N A4S 100 WL (8 HE 500 1), A 96 L35 77 M
SR S NP/ = g )1 R A e S
100 L, 30 248 i £ KR s L o 8 248 M R 1% NP40 4%
100 pL; i =& 1L, T 37°C 5% CO2 & 3% 46 b &%
F= 4 h, SR 5 ¥ 96 fLKE F MR LL 1500 v/min .0 5
min, & LI E 100 wL #-FJE 96 fLE SR M,
[F] Bf in A LDH FEJBT ik 100 wL, S 3 min, BEfLIMA
1 mol/L fy HCI 30 L, 7E i FR X 490 nm 4b I 52 56 %%
JEM (OD), NK 40 13 1 (NK cell activity, % ) =
(0D, - (ODS-ODE) )/ 0D, x 100% ,0D, ; 8 4 Jifl =5
FOGES BE M, OD B it % BE(EL, OD, : 5800 248 i =5
HOG% FEAE .

1.2.5 B2 #r. 880 x 25 KR,
SPSS10. 0 it/ #4730 K 2 Oy 22437 o

2 R

2.1 R [E W E R R U E B XS R R R
5 75 Th BE 5 1

M 1 Al 0L, SR A LR, 457 3.0 g/kg
HE BT 3.0 g/ke i IE IR T R A 1.0 g/kg &
RS, /N BURROR. 77 W 48 B0 W E TS (P <
0.05) ;1M 1.0 g/kg HEBEAA 1.0 g/kg Ui 7 15k
LT BT TR/ BURRORE 75 Wi 8 B30 R 3, (A8 i 3
2%F(P>0.05),

R v W TR g 0 A0 R DS R P T
KRV DIBESZ A (2 25,0 =10)
Tab.1 The effects in carbon clearance function by HS

and PH in mice(x £s,n =10)

2 5|/ Groups 45 #55| f&/Drugs &5 W35 %0/ Phagocytic index

E#HXTHEA NS20mlL/kg 0. 680 +0. 864
BRI ARZH NS20mL/kg 3.650 £0.2574%
HS {3140 1.0g/kg 3.831 0. 318
HS & 74 3.0 g/kg 3.941 +0.213"
PH 1i& %1 21 1.0 g/kg 3.836 +0. 405
PH =541 3.0 g/kg 3.959 +0.229"
CS 4 1.0g/kg 3.977 +0.330"

T IR A BALELE, S P <0.05,%4 P <0. 01 ; 15 855 X i 41
lb#s, " P <0.05,™ P<0.01

Note ; compared withnormal control group, *P < 0.05,** P <
0.01; compared with model control group, “P < 0.05,™ P
<0.01

2.2 HEHEMRMRBERUSEN _HEAEH
SIMNRRERTERRZME

FH % 2 ] L, 5 0E 5 X BEA B A, A5 7R X6 R 24 /)N
B2 3L 2R (DNFB) i 5 5, B30 B 2 i ik An
JLE i 25 1 DR (P < 0.01) , i i s A5 185 K, (H G Wl 3
PEF (P> 0.05), 4T F &b E g Ew
R g 4L ST B E A N TR R B Y ) BRUE
JEI b G G 8 R R R X IR A HE B, 1.5 g/kg R
I 9 96 199 /N R 6 Ak B 2 R AIK (P < 0.01),0. 5
g/kg HEME B .0.5 - 1.5 g/kg B I #4075 75 N
0.5 g/kg 4 MU B B6F /Iy BRUER 56 i i B 2 BH G R AR
(P<0.05);1.5 g/kg " [E 4 6 A0 b i ik 400 75 25 01
0.5 g/kg 4 A BT B RE B 410 5 N0 44 K A9 /R (P
<0.05),1.5 g/kg T E B E & H 0.5 g/kg & ot
BRI ] M R B K B YE R (P <0.01,P <
0.05),
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F 2 v IE Bk R 10 i 400 B2 4T DNEFB 355 /N BB B AR S R N5 M (% = 5,0 = 10)
Tab.2 The effects in DNFB-induced delayed type hypersensitivity by HS and PH in mice(x +s,n =10)

E % X R 21 NS10mL/kg 0.47 £3.50 37.74 +7.32 20. 65 +2. 31
L1 XoF IR 2 NS10mL/kg 28.83 £8.374% 57.52 +9.76%% 22.04 +4.25
HS %7 4 0.5g/kg 20.94 +3.59" 50.28 +6. 04 21.05 +3. 11
HS & 74 1.5 g/kg 19.30 +4.57™ 46.55 +4.69" 17.01 £2.37"
PH 51 41 0.5 g/kg 21.11 £5.77° 51.80 +8.34 19.23 £5.94
PH &7 4 1.5 g/kg 20.03 +6.03 " 47.23 +11.27" 19.30 £5.32
cs 4 0.5 g/kg 20.78 £5.22° 49.41 +4.09" 18.03 £2.91°

T 5 IE X B LB, S P <0.05, %P <0. 01 ; SR BRAL L #E, © P <0.05, ™ P <0.01
Note ; compared with normal control group, *P <0.05,**P <0. 01 ; compared with model control group, “ P <0.05, “P <0.01.

2.3 hEHEMRMKRIZHMSEX SRBC BU/MNR
ISR o8-

H 2% 3 ] L, 5 1E 5 X R b A, R X B 2 1
/N B B30 it A B 5 T (P < 0.01) ;5 5 450 70 S i
A ,3.0 g/kg HEBE B 1 ~3.0 g/kg Bt 17 1
PIEBEM 1.0 g/kg & HUE w8 8 3% T+ /b B
BEEIMAEL (P <0.01),1.0 g/kg v [ 4% 6 1 XF
SRBC 432 /Iy BUR 2 $i s i (5 WA S T s /R (P <
0.05),

F 3 E L O 0 4 00T X SRBC B
/N BRI 2R B AE B I (% £5,0 = 10)
Tab.3 The effects in SRBC-induced hemolysin antibody by
HS and PH in mice(x £s,n =10)

205/ Groups 45 25|42 /Drugs dose B 1L/ HC,,
E % R 2R NS20mL-kg ™' 53.06 +1.44
A 0 6 iR 2 NS20mL-kg ™' 309.74 +38.76%%
HS K741 1.0 g-kg ™' 341.94 £29.26"
HS = F 4 3.0 g-kg ™! 355.69 +26.87*
PH {7 41 1.0 g-kg™' 354.84 +28.66 "
PH & 7 41 3.0 g-kg ™! 363.88 +14.70
CS 41 1.0 g-kg ™' 350. 60 +13.80 "
FEFIER A A A, P <0.05,% P <0. 01 ; 515 R %t AE 40

H#s, " P<0.05,™ P<0.01.

Note ; compared with normal control group, *P < 0.05,** P <
0.01; compared with model control group, “P < 0.05," P
<0.01.

2.4 h[E 4 E 76 70 4R 45 19100 5 B X3/ R BE K B 4
P38 58 i 2 F0 NK 20 B i 1 22 0

H1 3% 4 AJ 0L, 528 (o0 B2 LA, v [
W % DL 7 7 R ) o (3. 0 g/kg) AR FAR( 1. 0
g/kg) F A& HE A HRE WA RS T Ik e 40 R
WFEAEHI (P <0.01) , o [= B & 16 1% 55 42 41 s fig 1
EARE TR 40 AR (P <0.05) , EAE ]
BARTHE G (P <0.05) ; 8 B B FH
B A HUE R A A R AR F Bk E 40 A R A 1R
FH i AL A TR EAE . SRR
MR bE A, B 70 /5 R i 4 (3.0 g/kg) R &
(1.0 g/kg) LA Je & WU R4 25 Rt 25 P 4 v NK 41
HLiEPE (P <0.05) , B BHALH & (1.0 g/kg) $2 /&
NK- i 396 1 00 4 FH BH 08 56 T W 5 ke 400 35 8 41K 77
(1.0 g/kg) , W 17 19 40L 55 85 JC 18 & AR FR) 5 4 %) NK

L 3 2 5
3 i

Hh [ Bl T 7R T A5 T i e 9K AL I A R 22 5
T2 1 249 A G 28 9 55 T RE , H iR s ) 4 Rk
TR Az BARZS | B R AE 8 R 19 2 2, 78 JC RAE
AN, & U B E DCs [a] Thl B3, gk,

F4 v E R 7R A W 0 DU 00 /0N BRI L 40 i B S 0 AT NK A L RS R (% 5,0 =6)

Tab. 4

The effects in Splenocyte proliferation and NK cell activity by HS and PH in mice(x £s,n=6)

T kL4 ST{E/ T

B kL4 ST {l/ B NK 40 ffg 7% ¥/ NK

AL/ Groups - 253 25 fit/Drugs dose lymphocytes SI value lymphocytes SI value cell activity (% )
25 % BR AL NS20mL/kg 2.355 +0.372 1. 546 +0. 309 21.09 £4.51
HS %57 26 HSI. 0g/kg 2.785 £0.404" 1.726 0. 184 27.38 +4.81°
HS & 7 4 3.0 g/kg 3.135+0.390" 1.827 +0. 136" 27.63 +4.88"
PH {5 41 1.0 g/kg' 3.438 +0.513 ™" 1.805 +0. 135" 21.38 £2.44°
PH & 41 3.0 g/kg 3.638 +0.824™ 1.906 £0.253" 23.54 +£4.30
CSH 1.0 g/kg 3.311 +0.416 ™ 1.801 +0. 126" 26.94 +5.24"

52 A A E, " P<0.05," P<0.01; 5 HS ARG L%, P <0.05
Note ; compared withblank control group, P <0.05, " P <0.01; compared with model control group, "P <0. 05



20 A BE 2 A 2012 4E 9 H 55 22 555 9 ] Chin J Comp Med, September 2012, Vol. 22. No. 9

S| Thl RGBS, 78— & B EARBL T =
24 % HIL A IR 5 1 P 1 € o A S et 2 A
IREVFAN 1A 28 X6 v [ 9 1 0 s 0 0k 209 5 — )
PEAT RPEP ARG, AP R A 257
B AR TN R S SR TR L R STl
A U R B G g R AR D AP AR T A
A T 1) A 25 A B 1) A B 58 34 56 5 T, o [
SERURIETIEY S VET R SORIRTE £ RN Rl R R
A RO A 5 (R o X BE A E T B b B 40 i 39 4
RE 7, 1H W 0 0 400 2 4 P 28R T oh R B4 b
| B B A B8 I 35 4 R NI 200 0 2 1 W e % 40
TR AR K e A& 5 1, B
B AER A ] /1N BRCE K A R A 3 RE 4R /DN B
ISR JIEE R 3 G T 1 9K U X R 3 O AR
A, e FE 5 T At S 3 410 ) A ] 250 T O R DL B
DRI, 308 R0 e 5] 5 = 960 T 7 i 1 401 5 8
TS XS KAk s 2R 48 NK 6 P 75 W 18 8000 5% k) %
X3 WP B R AR G A S AR YR S S ) R T, 2 2R
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