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Anti-fatigue and Hepatoprotective Effects of Fermented Antler

Joo-Won Shim', Nam-Jae Kim’, Young-Su Kim®and Dong-Hyun Kim"*

ICollege of Pharmacy, Kyung Hee University
’East-West Medicine Research Institute, Kyung Hee University
3Hanbang Fermentation Institute Ltd.

Abstract — To increase the extraction yield and biological effect of antler by fermentation, probiotics fermenting antler were
screened from rice shells. Of screened Bacillus species, the most potently antler-degrading probiotics was Bacillus KH-07. The
supernatant yield of fermented antler is highest. Bacillus KH-07 may belong to Bacillus licheniformis by biochemical and 16S
rDNA sequencing analyses. The KH-07-fermented antler (50 mg/kg) increased the anti-fatigue effect 2.3-fold compared to that
of non-treated antler. Furthermore, the KH-07-fermented antler improved CCl,-induced liver injury in mice. Based on these
findings, the extraction yield and biological effect of antler can be increased by KH-07 fermentation.
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CCl,= Sigma A} (7] 9{)0 ZHEH FJSFA L, tryptic soy
broth, tryptic soy agar= B.D. (F]=))S2HE FYs1H.0H,
Wizard genomic DNA purification kit ¥ T-easy ¥ E =
Promega A} (V]=7), creatinine, aspartate aminotransferase
(AST) ¥ alanine aminotransferase (ALT) assay kit= ©}4t
A FF)ZFE YA

=8 2ol 22 22 ¥ S - 49A HE AACGF 059
£ tryptic soy broth(50 ml)ell &AL, FEd S ThA|
tryptic soy broth2 1008 343} tryptic soy agar =] ol|
o] 23aL 24X]7F ERF 37°CollA wgate] Aepuhe 2
of HE&UGHT A wiA| (50 mgd] H& WoHE /T
2 miol] ¥ Htgk Zhel] o] 3k, 48A17F ol -84
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th 5§ Wl 2HE e &-71“% 20K SR, o] Foll
A HEEsshaA olF7F 7P AL 45 KH-075 A2
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o 718t o, e sE KCCM 10885P°]tt.

KH-07 #F2] 5742 WA 23 94, Voges-Prokauer,
indole, methyl red, Z4FHI= | oxidase, urease, catalase A%,
citrate, casein, gelatin, starch, glucose, arabinose, xylose,
amygdalin ©]-84 AlE, 16S tDNAE
243150

16S tDNAE A Z+= Wizard genomic DNA purification
kitg ©]&3le] gDNAZS 3oL, EZelo]H Hiek: 5-TCA
CCA AGG CRA CGA TGC G-3', glgk: 5-CGT ATT CAC
CGC GGC ATG-3E AH-31o] PCR [94°Col A 5 & o] 5,
94°Col| 4] 30 Z(denaturation), 54°Col| A1 40
72°Coll A 90 Z(extension)2] 30 Alo]E ]S
bpe] PCR AHES L3l ©]E T-easy H—*]EM] A (ligation)A]
Z1 3 M 109 (Promega AH)°ll & 27 3k (transformation)s}
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gz 6‘}04 100233 20% /\Pﬂﬁ}%i(ia Ho2 5A)S
1 sml % 735313 305 Fof] A2, %%%%,
Py-92 584 & 325 KH-07 5&LEFEES 100 my
kg ATt AFE st B4 o 24/\17 ?011 Ao
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AL W 3 SRR S8 - AF(ICR 843, 20-22 g)
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= a3 A ﬂ-—rME}(Table I). GenBank homology search
Blast systemol|4] & KH-07 @52] 16S rDNAS] A E&
vha B2 qBEE 2B, subtilis) 2 BRI E 2 AU EZD]
2>(B. licheniformis)?} AR SH, = 59 23 H]aL Al
oﬂ‘—— U;(]_oﬂ 13 _%_/\}:Eﬂ. _E_;(]_Q_ E_oﬂ OL} Eo]g].;(]_‘:_ o}%
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Table 1. The characteristic of KH-07 degrading Antler

Kor. J. Pharmacogn.

Bacillus sp.

Bacillus py-92

Bacillus subtilis
KCTC1325

Bacillus licheniformis

KCTC1026 KH-07

Shape Rod
Gram Positive
Voges-Prokauer test +
Indole -
Methyl red +
Nitrate reduction

Simmon's citrate
Oxidase

Urease

Catalase

Casein utilization
Gelatin utilization
Starch utilization
D-Glucose utilization
L-Arabinose utilization

+ + + o+ o+ o+ o+

D-Xylose utilization
Amygdalin utilization -
Aerobic growth +
Anaerobic growth -

Positive

Rod Rod Rod
Positive Positive
+ + +

+ + +

o+ o+ o+ o+
o+ o+ o+ o+ o+ o+ o+ o+ o+
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+
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Table II. Homology of KH-07 with Bacillus subtilis and B.
licheniformis

Table III. Anti-fatigue effect of Antlers with or without
fermentation in mice

Homology of KH-07 (%)

Search Ali en Direct order

homology
Bacillus subtilis - 98 -
KCTC1325
Bacillus licheniformis 99 99 91
ATCC 14580

o] Bacillus T5FZ 0]835k 7U7F WEA|7|3, SN
ol FAAxE A F= FE5 AT 85 FE0A
FEL v 4%, Py-922 WEAIZS W= 17%, KH-
07 #5F2 EEXNZS We 34%

S22 g - 58525 4 Yang FEE9 Y=
s AF FIAE S8k WRHoE S
(Table III). 5= Wk BF 2] FHA7HS 9Ro|T}. H-&
FEES FAT AFY TN 12~142 22 13~1.6
vl Z718190t Py-928 WEA] H8FE2ELE 58325
3} A7k Zpol 7t Qi e, KH-072 2Ha A7)

RGEZEL Folf AAE AUHAFRS Folg 2o
ulal 1.7-2300 o)’ $9A7re] Z71ete] 7Hg S5 @
23S YEpT

Grou Dose Swimming Blood
p (mg/kg) time (min) creatinine ()
Normal without - - 0.58+0.01
bullet
Control with bullet - 9.2+0.4 0.69+0.02"
Antler extract 20 12.4+£2.3 0.660.01
50 14.1£2.2* 0.66+0.01
Py-92-fermented 20 11.242.8 0.67+0.01
Antler extract 50 11.943.1 0.66:0.02
KH-07-fermented 20 14.8+£1.5% 0.63£0.01%*
Antler extract 50 20.6+2.5%  0.62+0.01*

All values are the mean+ S.D. (n=10). #Signiﬁcantly different
vs. normal group (p<0.05). *Significantly different vs. control
group with bullet (p<0.05).
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Table IV. Hepatoprotective effect of antlers with or without
fermentation against carbon tetrachloride-induced injury in
mice

Blood concentration

(n]?;/:g) (Karmen unit)
AST ALT

Normal control - 520+23 212 + 98
CCl-treated control - 24551205 1352+176"
Antler extract 100 16524238* 1021+134*
Py-92-fermented Antler 100 1543+281* 1082+155*
extract

KH-07-fermented Antler 100 1112+£218%  635+178*
extract

Silymarin 100 14224250* 8l16+211*

All values are the mean+S.D. (n=5). #Signiﬁcantly different
vs. normal control group (p<0.05). *Significantly different vs.
CCl,-treated control (p<0.05).

Table V. Effect of antlers with or without fermentation on
the fecal moisture in mice

Dose Fecal moisture
(g/kg) (%)
Saline - 6845
Antler extract 0.5 76+4
1 78+5"
Py-92-fermented Antler 0.5 7543
extract 1 7846
KH-07-fermented Antler 0.5 70+3%*
extract 1 71+4*
Sodium sulfate 0.5 81+4"
1 85+5"

All values are the mean + S.D. (n=5). #Signiﬁcantly different
vs. saline alone -treated group (p<0.05). *Significantly different
vs. antler extract (1 g/kg)-treated group (p<0.05).
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