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Effect of Isaria felina on immune function of immunosuppressed mice
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Abstract: Objective To investigate the effects of Isaria felina (IF) on immune function in mice with immunosuppression induced by
cyclophosphamide. Methods The kunming mice were randomly divided into control group, model group, positive group (lentinan,
200 mg/kg), high, medium, and low dose groups of IF (400, 200, 100 mg/kg). Except for the control group, the other five groups were
intraperitoneally injected with cyclophosphamide to establish an immunosuppression mouse model. The drug was administered once a
day for a total of 10 d. Then the body mass growth, liver index, thymus index, spleen index and blood routine indexes were examined;
The carbon profile method and the delayed immune response (DTH) was used to determine the non-specific immune function and the
cellular immune function in mice; The content of TNF-a in serum of mice was determined by double antibody sandwich ELISA.
Results Compared with the control group, the growth value of body mass, spleen index, white blood cells, red blood cells and
other blood routine indexes, phagocytic index, plantar thickness difference and TNF-a content of model group were significantly
reduced (P < 0.05), which suggested that the establishmeng of immunocompromised mouse models induced by cyclophosphamide was
successful. Compared with the model group, spleen index, white blood cells, red blood cells and other blood routine indexes,
phagocytic index, plantar thickness difference and TNF-o content in each dose group of IF were significantly increased (P < 0.05).
Conclusion /. felina has immunoprotective effects on mice with immunodeficiency induced by cyclophosphamide.
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RIREME B 7y AR B A4 N TR IR
B 22 ARARE ), SRR Isaria felina (DC. : Fr.) Fr.
(IF) J& R 4 H B B el R b 2 B 15 30 1) — R O
W, HETEPNAMET IF B is e e a s .
IF 7] BB A AL A B B s 1 ThRe, oA
SIS AT IR RS e i) /N BR G ThRe 2, 5
TEIRIR BRI Z59 0 A 3R A SR 50 Ak 4l
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1.1 KRN

SPF BRI, 4 WAL, AR 18~
22 g, HLPEE MR TR A S = R, S
AP ATIES SCXK (%) 2017-0001, SZEGE)
YE FAHE S SYXK (%) 2017-0003. 4 77 i &
N 20~26 C, WS 40%~60%, 12 h/12 h [EH,
H K, AT B A B TR RORL R .

1.2 %%

IF 2442 v R} 2 B S e Pt 5 B 200 95 22 20
2% 58 NME R Isaria felina (DC. : Fr.) Fr., H+
Tl 2 420 B P R B B 2 D 2l T A 1 O AR
(585 CGMCC NO.0706) Bl,

1.3 AR5

VRN A (S 18021025), YLkt
RYGERAFR:; Fr2HRE IS 20171001),
HEAC R SZ 2N A IR AR RS, B RT3
AEVEARGIRA T s BREREN, 55 B 258 = Bhil)
SALBNESHR (LS 110126711), A Z54LMHI25H
RAT; REL4M (SRBC), JdbaitH/RIRHEA
BT EIRBER F-a (TNF-a) Rl &,
JEREURAEM R A R AR oW A 8 70N
TRk, JbRRHE P IR R A F
1.4 45

HR-40 11 A2 B2 446, 5 By il /K B FAGIR
R BRA A 4 FE5%, 55 B, k410172000
B F R, H AT AR ICEE; ATY224-
Shimadzu HLF 77 KF, HABEAF; BC-
2800Vet E 4> H B MR 4B A, IRYIE iy
AT BT A A BR A 5 s XW-80A HEimT A 45,
RIS A RS s 721 KAV, &
WA =T AES) s TP, RIITTE H R
HIRAF]; MEERZS, SouL, FEFEMTHER
AT]; KDC-2044 fIGHE W RS 0HL, BEREIH G
HIRAF; DHP-9612 B HVEiR B 7756, Lilg—
TERMEA AR AF]

2
2.1 EFEFRE

IF BH L7545 e s B ) S 6 28 R e RE 9%, Bk
FEHF: ¥4 500 mL K5 7RdE (BEEER 0.6%. BEREE
1.2%- HERE 2.4%. MgS040.05% KH2PO40.1%)
T 3L ZAMAMR, BRARED, 125 CrkKE
40 min, AHEEE, BAEM, BT 180 r/min %
IR b, T 23~27 CHM el KIER TR 72 h, I
SRR, ¥ KEART 2 000 r/min .0 5 min, Y&
WK, BEZAT 80 CHET R/, 55 H
[iila R
2.2 REIMENRIAREEKE. K. IE
#;+ TNF-o 204

HEREEENR 60 K, 4 10 H, $aeik)i b
MU At IR, AR, PEMEXTIR (B 2 0E 200
mg/kg)H K IF i K555 (400, 200+ 100 mg/kg)
4, BRXTHRALA, HA S AR TE 1 RAE 8 K
ip I (100 mg/kg) il G B AR R /N BR AR Y
X IR R 20 /N R, ig 45 T 78187K 0.2 mL; BHPEXT
MR ig 45 T HuEZHREW, 0.01 mL/g; IF &.
oL RFIE L W45 T 4000 200, 100 mg/kg IF V&
=, 0.0l mL/g, &H 1K, L4525 10d.

03 S8 FT /N BT B JORIREE 24 24 h 5 147
B, 2 KR EZE RO AR R B . RIREG 2 24 h
J&, /NEip IREEEZEN 50 mg/kg HEATRREE, 0.01
mL/g, FHHRERR AL, B F 4> F 30 1y 4 i 5 B A
RS R o /N BR T STARSE, BOFFAR < REAE 22 B e,
FHBE AR 28 3R TH MLy, AR, TR
I R B B ONE 2R 4B 20 = E 38 AR T D
I3 TNF-o AT E R ELISA 7%, #AELRE
DR & BB 1S
2.3 SN R B A% B I 40 B B M T BE 4G 1561

/N 60 R, MERERY, f4H 10 R, ik
JREBENL T R IRAL. BRI, PRI (B2
B 200 mg/kg) 4% IF = . fIKFTIE (400, 200,
100 mg/kg) 4o BRITHRASN, HAR S HPMRTHE 1
KA 6 K ip BEIEIE (100 mg/kg) il & %A
TANRAERL, A25[E “2.27 TR, KIRLZS 24 h
S5, KRN A R R AR S KRR S 5. B0l g
Na,COs, JNZRIE/KZE 100 mL. FZARFEMNDNRE
BRI N BRI BB B89 (10 mL/kg), R 8BV THEN,
SRR . FENERVT)E 2. 10 min, 4B P ER
FKEX I 20 pL, HAZEPEE N E] 2 mL 0.1% Na,CO;
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W H 721 BAMIOGEETHE 600 nm AR
FE (4D B, LA Na,COs RAIEZS XTI, THEk
BRI EE (K) FIFMEFRE (o)

K= (logdi1—logA2)/(t2—1t1)

oo =A% /YA A+ M U ) X K13
Aty A2 574 2+ 10 min BYFES A H, 61y 227318 24 10 min
2.4 it%ﬁ?tﬂﬁlld\u&f{i&‘&iﬁ?‘&&r“ (DTH) SE

Y H R ERER “2.27 Tl SLIREE WD
4d, /N ip 2% SRBC 0.2 mL ﬁa&E, %% 4dJa,
W77 S5 R BB SR, 7R & 3047 sc 20% SRBC 20
ul, F 24 h JGE A 5 R BERRE, [F-—H A&
3 K, HCFIME. LB AT fE 2 B0 B ) 2 (E R R
7~ DTH IFEEE .
2.5 SGitoth

K4 % ) IBM SPSS Statistics 21 #4484, it
BTRILL Y £5 FoR, 241 LLREE IE 255041 K A
BRI Z 500, PR LLi O 2255 i T LSD ke,
77 ZARFE A Dunnett’s T3 K. JEIEZ2 4 FHAE
3 4R
3.1 IF X&) Rk RERR

IF X 2 4/ AR R B s R 1. 55X

MR b, MRV REE R N, YOKESEN,
b, BEEMEL TR, BRI KEERK,
(P<0.05). SHAIALLE:, TF . IR A /DN R
JRE KA, EEEEES; ERREL/NR
WREMKE TR, LREER.

3.2 IF xR/ R AE SR AR
B2 2 AT, SXSRRZ LU, MY AL /N ER R
JESRES A T, ZERANEE, MRESR B iR

IR EFL (P<0.05).

SRR, 1F #57)

T/ R IEFE BRI A48 Hs A T E, ERAR
E (P>0.05); ML ET S (P<0.05).
3.3 IF XSz A /) BRI & A4S A 20

3 AT%0, SxtHRA b, BRI/ R B4
I N a1 I 71 I R o 211 R 1
MAEA MK EE R E (P<0.05). 5
BER A L%, TF 47708 4/ B 40 i DA B il /Nl

BHEZTE (P<0.05);

IF &= AR

M. kgl E B E (P<0.05);
FEIEZ P IF & . KA =L DRagesH

SETE (P<0.05);
HHEZEE (P<0.05);
HEAHKELRZE AR (P<0.05),

®1 IF WREIENRERENFM (X £5,n=10)

Table 1 Effect of IF on body mass growth in immunosuppressed mice (X *s, n =10)

IF =77 s 4/ B A% 40
IF 7 &40 /N B 4T

2H 53 A/ (mgkg™) WG &g LR &g R EEK/e
pagit — 19.64+1.10 35.36+£2.06 15.70+1.80
it — 19.86+1.41% 31.93+1.55" 11.92+1.18*
R CED 200 19.79+1.25 32.07+1.42 12.24+0.91
IF 400 19.94+1.39 31.70+1.85 11.61+1.24
200 19.4740.93 31.83+1.41 12.4441.75
100 21.15+1.13 32.184+1.82 12.5141.49
Hx @A LtkEe: *P<0.05
#P < 0.05 vs control group
F2 IF MRENFNRIEFIEHAEMm (X £5,n=10)
Table 2 Effect of IF on organ index in immunosuppressed mice (X £s, n =10)

A5 7 & /(mgkg™") JF e /% JULIE 6 50 % i i 48 50/ %
oyl — 5.46+0.40 3.37+0.31 3.18+£0.41
et — 5.76+0.30 2.574+0.29% 1.60+0.35%
e 200 5.88+0.41 3.05+0.49 1.76£0.19
IF 400 5.95+0.64 3.29+0.53" 2.01+0.32

200 5.85+0.50 3.45+0.61" 1.9440.23
100 5.82+0.46 3.30+0.78 1.8640.29
XA *P<0.05; SRIMALE: "P<0.05, TFH

#P < 0.05 vs control group; “P < 0.05 vs model group, same as below
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Table 3 Effect of IF on routine blood test in immunosuppressed mice (X *s, n=10)

2H 5] HE/(mgkg) AKX 1041

WRELZH AR/ (X 109171

HRZHM/OK10%LY) R IA(X 10% L7

xR — 5.56+0.47 4.4840.42 2.4040.48 1.30+0.16
e — 2.02+0.22* 1.3240.34* 1.00+£0.03* 0.68+0.10%
e 200 2.66+0.35 2.36+0.31 1.40+0.48 0.82+0.11
IF 400 3.0240.38" 2.304+0.36 1.804+0.64" 1.22+0.14°
200 3.124+0.34" 2.54+0.43" 1.60+0.48 1.02+0.14"
100 2.76+0.23" 2.22+0.30 1.60+0.72 0.98+0.18
2H 5 FE/(mgkg) /(X101 MLEA(gLT) HL/NBR/(X 1010-L1
PO — 8.85+0.17 128.80+2.16 105.83+6.43
e — 6.57+0.31* 94.40+1.28" 64.65+5.53"
e 200 7.1240.32" 97.40+4.08 92.90+4.25
IF 400 7.2240.39" 99.60+3.52 93.73+4.33"
200 6.85+0.21" 97.00+3.20 102.80+4.85"
100 7.20%+0.26" 102.80+4.56" 111.38+5.98"

3.4 IF St ZEIHI/NRILEF TNF-a 7K F895200

3 4 AT, SxHRRA L, AR AL/ B
B TNF-o 7KF2 3 BFK (P<0.05). SR
B, IF S AN R I H TNF-a K3 83E
& (P<0.05).
3.5 IF Xt/ R A% B 4 B A I T RE Y
Al

5 al %, SXIEA R, BRA/NRM K
Al o fHEZE R (P<0.05). SEAIAELE, IF
. EFIRLVNRG K Moo HBEETE (P<
0.05); TR KRME KA o 8B A&,
HESAEZE.
3.6 IF & ZHFNER DTH F9520

% 6 AT, SR, AL/ L B
JEE 7 B RK (P<0.05). SHRIAIELE:, IF &,
H, RGN R R E RET A (P<0.05).
4 g

IF &M RIRA B B B R 7 5 15 2 1 B
B> B A0 A5G T2 i SRR R AR DO AL E B
x4 IFXRENENE TNF-o 22080 (X L5, n=10)

Table 4 Effect of IF on TNF-a content in immunosuppressed
mice (X £s, n=10)

451 7 &/(mgkg™) TNF-o/(pgrmL™")
Xt R — 10.76+0.57
A — 7.801+0.81%
L CES 200 10.58+0.49
IF 400 10.31£0.37*

200 10.4240.72"
100 10.52+0.63"

® 5 IF X REHIE]/) R 8 4% B 0 20 i 5 R Th BE B9 2 0
(X £s,n=10)
Table 5 Effect of IF on phagocytosis of mononuclear

macrophages in immunosuppressed mice (X *s, n = 10)

my X .
(mg'kg™)

PO — 0.02174£0.0024  4.7940.20

T — 0.013 1£0.001 5%  3.36+0.18"

L CED 200 0.0196+0.0050 4.131+0.52

IF 400 0.024 340.005 4" 4.2240.48"
200 0.022 6+0.003 9*  4.1240.33"
100 0.020 7£0.0012  4.0140.35

%6 IF & ZEIEINE DTH B2 (X s, n=10)
Table 6 Effect of IF on delayed type hypersensitivity (DTH)

in immunosuppressed mice (X *s, n =10)

51 FIE/(mg-kg™) SR B 7 /mm
i HR — 1.0240.08
et — 0.69+0.09%
LSS 200 1.094+0.13
IF 400 1.16+0.16
200 1.17£0.17
100 1.06+0.10°

ARSI W RAE T IF MRS 3% Rk & e T
S5, KRB IF SRR/ R B 0 aE AR
s TF 200 mg/kg % HMEBCK RS E T ZEAGBHR
VB I mT B35 BRI D R s v K RIS PR EZ A WL
BF PREES &, B 5 D)8 K BN A LI
R, AV T ThRt Rl e, FTECEE M E
RETE VB 13 E e AR LI B IRER s A AR B o
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Weo MUHHRINERRY], TF #57 B4 A4
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