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In this study, we confirmed the effect of HK shiitake mushroom mycelium (HKSMM) on immune
enhancement in Balb/c mice. Experimental animals were divided into five groups: negative control
(NCO), positive control (PC; 1,000 mg/100 g; AHCC), T1 (500 mg/100 g; HKSMM), T2 (1,000 mg/100
g; HKSMM), and T3 (2,000 mg/100 g; HKSMM), and dissection was performed at four and six
weeks. COX-2 and iNOS concentrations were significantly lower in the six-week experimental group
than in the control group, and the NO results were also similar. Results of the confirmation of the
factors related to the NF-xB (p-p65 and p-IxkBa) and MAPK (pERK, pJNK, and p38) signaling path-
ways revealed that the HKSMM-fed experimental group significantly decreased compared with the
control group. A comparative analysis of the number and size of white pulp in the spleen tissue
showed that those of the experimental group were significantly higher than those of the control group
in a concentration-dependent manner. These results suggest that HKSMM has both immune-enhancing
and anti-inflammatory effects in Balb/c mice, indicating that it can be used as a health functional

food ingredient.
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Table 1. Information on experimental animals and treatments

with diet
Group Number of animals Dose (mg/100 g)
NC 10 0
PC 10 1,000 (AHCC)

T1 10 500 (HKSMM)
T2 10 1,000 (HKSMM)
T3 10 2,000 (HKSMM)

NC; Negative control, PC; Positive control (AHCC)
AHCC; reference product
HKSMM; shiitake mushroom mycelium
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Fig. 1. Comparison of NO expression in balb/c mouse serum
according to HKSMM feeding. NC; Negative control,
PC; Positive control, T1; HKSMM 500 mg/100 g, T2;
HKSMM 1,000 mg/100 g, T3; HKSMM 2,000 mg/100
g. 4 week; Necropsy day 29, 6 week; Necropsy day
43. All values are mean + SD (n=3) ““Means with dif-
ferent superscripts in the same column are significantly
different at p<0.05 by Duncan's multiple range tests.
NS; not significant.

Journal of Life Science 2022, Vol. 32. No. 6 449

Hl3] fo]d o2 No9 S dAEIE ST, TITS NC
ol Hl3)] Fo3Q A Bolx| ¥hth 7 F919
B3 B S A7) el A xe] dF vk
& ZA3E NO RS dAISE Ave 2k o
[13]. =3, NO= €955 Fuste 27|dAE =33
Aoz dHA Jed[9], B AFAFe| A HKSMMS 6
F7F Foldt AFTANA FolH o= Novt Zast it
wehA, HKSMM2| F ol balb/c P20 A AF %7]
GAE fddts NOE HAAAA, 9o 334
A TaAd T des AAET

HKSMM2| iNOS %! COX-2 & M| st

HKSMME] Fo]7} Balb/c PF-9-22¢ 4] iNOS ¥ COX-2
I Ao rX = FFE AR A= Fig 27 2T
iNOSE 43210l PCTo] NCT-oll &) fojz oz wgto
U, A"F T1, T2 2 T33S 52 o)A} shA|uL,
672N E AETE TL, T2 2 T37°] 5% oEHo =
fro A& Holm NColl Blal iNOS o] ZHastth.
COX-29] 7% 4F=}F T1To] NCZoll Hls) fojroz v
& ARGA T, G2 AP FAAE 27 2o]E Hol
A &Yt AN, 652N A= T3To] FoHom e
COX-2 & BT €45 7 dA<] NO PGE+=
iNOS2} COX-29] tjAMIE ol 93] TdE3IT= By} )

TH6]. iNOSS] NO A2 d52H8 55 83 thekst
WEshd 285 Bol Ao fal Jr%—% st Aoz
Huwo] Qled, 53] dF 2 Avtd g A 1A
7139 &8 fFEshs AR duA °AEH4] 0X-2&
olg}7) =4k hALS B3 PGE2S] A4t 83 988
3l coxX-29] @& %7}% AZF3 Al E7IRIS HA &

F=3TH16]. # Aol A= HKSMMS balb/c 1F-$-20f
o] &} 1Nossz} COX-28] &S I3 A3 65720l
o] FeojHow FFA3HATh o=, HKSMME] A+
A4 218l INOSSF COX-2¢] S 9 A3HS 8elst
1, A Fd9F a7 ASES AARTH

3R of rUE il 4

o -

HKSMMZ} NF-xB AlSMEAZ9O| ZH| O|Xl= Adst

NF+«BE g5 AR L& Ta3 43S 5t AL
2 4EA ot webA, HKSMME] Fo]7} Balb/e PH9-2
A NFkB el vx& G &str7] «5ke] Wes-
tern blot= 53l TH AXE A A= Fig 3*]— xdq=
Balb/c U}-$-2~0l] HKSMMS 4F 2 6573 Folg & 4
< AFH3A pp6sE SHT A, 4FH =TI, T2 2
T3wo] NC ¥ PCell Hl8) frojd oz v s %l
O}, 67 = TIwo] fFoaHE HolA &8dth p
o] AS 479} 673 BT YT T, T2 2 T3€°l

NC % PCrol Hla| ooz e U3HS Bon,
4532] PC-2 NCH Fox7F gl wd S EHnh



450 BB USBIX] 2022, Vol. 32. No. 6

iNOS (4W) iNOS (6W)
2.5+ 1.54

NC PC T1 T2 T3 29 NC PC T1 T2 T3

ivos | S SN - I - NS S |

1.0

Actin | e = - Actin |- aa - a -|
0.5
0.0- 3

NC PC T1 T2 T3 NC PC T T2 T3
COX-2 (4W) COX-2 (6W)
2.5+ 1.5+
NC_PC_T1 T2 T3 2.09 NC_PC_T1 T2 T3

1.0
1.0+
| T T rli-ii

NC PC T1 T2 T3 NC PC T T2 T3

Fig. 2. Comparison on protein expression of iNOS and COX-2 in balb/c mouse serum according to HKSMM feeding. NC;
Negative control, PC; Positive control, T1; HKSMM 500 mg/100 g, T2; HKSMM 1,000 mg/100 g, T3; HKSMM 2,000
mg/100 g. 4 week; Necropsy day 29, 6 week; Necropsy day 43. All values are mean + SD (n=3). *p<0.05 vs NC, **p<0.01
vs NC, ***p<0.001 vs NC.
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Fig. 3. Comparison on protein expression of p-65, p-p65, IkBa and p- IkBa in balb/c mouse serum according to HKSMM feeding.
NC; Negative control, PC; Positive control, T1; HKSMM 500 mg/100 g, T2; HKSMM 1,000 mg/100 g, T3; HKSMM
2,000 mg/100 g. 4 week; Necropy day 29, 6 week; Necropsy day 43. All values are mean + SD (n=3). *p<0.05 vs NC,
**p<0.01 vs NC, ***p<0.001 vs NC.
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Fig. 4. Comparison on protein expression of p-ERK, p-JNK and p38 in balb/c mouse serum according to HKSMM feeding.
NC; Negative control, PC; Positive control, T1; HKSMM 500 mg/100 g, T2; HKSMM 1,000 mg/100 g, T3; HKSMM
2,000 mg/100 g. 4 week; Necropsy day 29, 6 week; Necropsy day 43. All values are mean £ SD (n=3). *p<0.05 vs

NC, **p<0.01 vs NC, ***p<0.001 vs NC.
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Fig. 5. Histological comparison of balb/c mouse splenocytes
according to HKSMM feeding. NC; Negative control,
PC; Positive control, T1; HKSMM 500 mg/100 g, T2;
HKSMM 1,000 mg/100 g, T3; HKSMM 2,000 mg/100
g. Necropsy day 43.
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NC; Negative control, PC; Positive control (AHCC)

AHCC,; reference product

HKSMM; shiitake mushroom mycelium

All values are mean + SD (n=3).
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significantly different at p<0.05 by Duncan’s multiple range
tests.
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