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Single- and Repeated-dose Toxicities of Acanthopanax senticosus
Fermentation Products in Rats

Ju-Hyun Cho*, In-Jae Park, Soon-Ok Baik, Soo-Young Choi', and Goo-Hee Choi

Hurum Central Research Institute Co., Ltd.
'College of Biology, Chungbuk National University

Abstract In this study, the products of Acanthopanax senticosus fermentation were derived from the mycelia of 2 mushrooms,
Ganoderma lucidum and Phellinus linteus, to determine their safety in Sprague-Dawley rats. Rats were orally administered the
water extracts of A. senticosus fermentation products with G lucidum (FM-5111) or P. linteus (FM-5131) at dose levels of 0.5,
1.0, or 2.0 g/kg for the single-dose toxicity test and 0.25, 0.5, or 1.0 g/lkg for the repeated-dose toxicity test. There were no
significant differences in body weight gain, feed intake, or water consumption between control and FM-5111- or FM-5131-
treated rats. Hematological and blood biochemistry analysis revealed that none of the investigated parameters were affected by
the A. senticosus fermentation products, and no remarkable lesions were observed upon histopathological analysis. We conclude
that the A. senticosus fermentation products obtained from mushroom mycelia are safe for long-term administration and could
be considered as multi-functional nutrients for the improvement of liver function and immunity.
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=719} Yol g5 acanthoside A, B, C, D%} chillsano-
side= 71ZUIAke] A 715 Aeehe Aoz dEA ATHd,5).
W3} eleutheroside E, acankoreoside D 522 E2]oJX]+= lignin
WA Sl acanthoside D= T A|EQ] 2218 Z7MA7]12, S
HE X5 AA7IH, AP &4 T =28 F= o=
g4 A ATH4-3).

FEHAlE A% 2l 24
7] ol AAshH, ZtEARS AL slale
Agolgt FET AL MAHLSE 2200]F0] LA
o}, =Wol= Phellinus linteus, P baumii, P gilvus, P igni-
arius 52 7%50] Qom I FME FHoNME P baumiist P
linteus7} A 0= AP, F5=3L ATh9). FAHAL Eo, of
g, AW T WA R Exsta Jom, vl= 9F, o
5%, T 645, T 4% Tol BaEo] k. oljd A%
HAT A o FAHE A9SH, &, deEA], I
9 ThF 52 7P ATk10,11).

2 Ao tdst 71ede e 7RIV E A6
2 83, WA FAMA FAAE 22 A sk
i, o]& ol&sle] 7154 AFEAA NS FHOE T U
drg &l tfgk obdA FRE 95t W3 @ HkEREe] EXAS
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Q71 e] E7)9t Ao H|Eo] 80202 FHale] HAujA] U8
E THIBIE R, 7 eoH Al daES wiklst 7Aoot
vlo] Z7]9} 9 HlEo] 50:502 3le] HAuiA] Y9BE =
HI BT A AR g o] 63+13%7t HES FATFE 7
A3 autoclavedl A 121°C, 2057 ¥ Ha3dl & A48
WAEE(2,000mL)ell 727k wiR] FI7F 60%7t H=E A
sk tEo g w8 3w 87 5422 UHAZ] § autoclave
oA 121°C, 4027F BitS AASIAL, WA E 25°C7HA FEAl
A AAuAE FH|3HA T

FAMA G A S A Z= potato dextrose agar (Difco
Laboratories, Detroit, MI, USA) HiA]oll HE3}aL 28°CollA] 747F
HjkE 3 cork borer (37 8 mm)E HF sl FFT|AAE W
E0] Ed% potato dextrose broth (Difco) ¥IA]7} 100 mLY &5
ol = AEEaIe 5719 FFUAAE FEsr 6d
7+ Zehul 9F(SI-400R, JEIOTECH, Seoul, Korea)d: TR ¥4)7]
(Waring, Winsted, CT, USA)Z 2 3}3sle] thA] PDB wWiA| 7}
100mLY #F=o] e AZHEekaIe] 9mLE HEste] 5
ZF vjgste] Ao 2 ARSI

T A A BEE ARG AAuR ol FRHAN (Ganoderma
lucidum; KCTC 6729) TS 9%% HEskal 28°ColA 1447k
HjeFate] 7HA|e7te] AWM HRES FEIINL, A
g2 A28 AAuR|ol IS (Phellinus linteus; KCTC 6719)
TS 9%H FESIAL 28°CollA 3097 vigste] TA oot A
g daES 5.

77 ] JAMA TEEY T M A TEES
60°ColA Azxsle] FFEer &, A7 AR L7t
¥ GAWA FEE AF; FMS11L, 7P 7] Al dhg
E AF; FM-513DE ARSsIRen, 7iA o7ty wa Eo| X734
EO =2 eleutheroside B, eleutheroside E ¢} B-glucan®] 2 &
ATt

Eleutheroside %412 eleutheroside B (A} 372.37, Chroma-
Dex, Irvine, CA, USA)$} eleutheroside E (2AF% 742.72, Chro-
maDex)E 717} 25 mg¥& FHdlo] S/ 20 mL=E §3l8 T
methanol (JT baker, Avantor Performance Materials, Center Val-
ley, PA, USAYS #7138 100mLE A|x38le] Z2te] agdo
2 A3 FF2Y0lM 025, 0.5, 1.0, 1.5, 2.0, 2.5mLA F
3tal &3] 100mL7t S%=% methanol s 3718l A -8-3h
eleutheroside BS} eleutheroside E7F &3t WS #| =31 th.
Z¥zke]l A& 100 mgs 22 10 mL volumetric flaskell 37 water
2mLE %2 ¥ methanol2 £33t 10mLo] =A g &, ulira-
sonic cleaner (powersonic 420, Hwashin Instrument, Daegu,
Korea)oll 4] 40%7F &3 & T 10mLE ¢ ZE 045um
membrane filter (ADVANTEC, Tokyo, Japan)Z J33le] A]&-&-
doz AL A7) ZAE BEEEYI AgEdS vs
A A= v E 22 3 (WATERS 2695, Waters, Milford, MA, USA)-
Photodiode Array Detector (PDA, WATERS 996, Milford)E A}
43l Capcell pak C18 (5um 4.6x250 mm, Shiseido, Tokyo,
Japan)d ¥ 7178730 o542 acetonitrile?} water7} 15:852] Y&
2 isocratic flow’} EA 1.0 mL/min §%22 3}22 220 nm 3%
oA AxE TN AFEAES FUste] T4 st o]
A3}l A eleutheroside peak WA y5 O 2 eleutherosided] &%
Z x%07 3 eleutheroside B} eleutheroside EQ] 71 &A1S 2}
gskaL Al g e I g ARERITH12,13).

B-glucan 4L Yeast beta-glucan kit (Megazyme, Wicklow,
Ireland)E AME-31] B-glucan AH) whe} P315iT) AlE 100

mgS S0mL 32 glass test tubed] E3L 1.5mLe] 37% BAHS
gol 30°C FeFxolA 45878, 158wt} antsla w7l
e 10mLe] S/RTE Hrlsta &3k & 3= 2o mPiE
L&A golse AdEloA 58 vAIZ o, e
3] BaL 100°C F2pxolA 2417 F9F kARl v W7k
713 10mL4) 2N KOHE ¥ S ohS A2 (1,500 rpm,
10 min)3le] AH5dS AAth A5 0.1 mLel zHzF 0.1 mL& €]
exo-1,3-B-glucosidaseE H71eF = 40°CollA] 6027F ¥HEAIA total
glucan Aol AME-3FATE S 100 mge] AEE 50 mL §-3<]
glass test tubeoll ol 2mLe] 2M KOHE Yol d-LolA 208
7 A7l TS 8 mLe] 1.2M sodium acetate buffer (pH 3.8)
9} 02mL% amyloglucosi-dase plus invertaseS 23 &3t F
40°C F2FxolA 3087 eAZ ¥ AAE2(1,500 rpm,
10 min)3te] A5 Nol 0.1 mLe] 200mM sodium acetate buffer
(pH 5.00Z #H7I3t A& a-glucan 2490l ARE-3IATE. Total glucan
I o-glucan 48 AFE] 3mL9 glucose oxidase/peroxidase/4-
amino-anipyrine (GOPOD) A|2F& W] 40°C &2FZlA 20%
ZF WFS-AIZI % UV-Vis Spectrophotometer (UV-1650PC, Shi-
madzu, Kyoto, Japan)g ©]-83}] 510 nmollX =& St
olgfe] 4o wg} B-glucan FFH(%)2Z YERATH(14-17).

B-glucansF =¥ (%)=Total glucan T (%)-a-glucan (%)

ths|F0i 54 AIH

@43 Fe] B4 ANHS 6% Sprague-Dawley (SD) rats &}
FAE F)Ulghlo] 2.8 (Eumseong, Korea)ollAl 3593k, ¢
FeEe 1797 A 37 & Al AR
AR & 359 rasE ARFSIAL, AFSEAE S A
AR ot o] 2ESITR R 2243°C, lFie: 50%+
10%, 2121 200-300 Lux, BYF71: 12213 /12407 &5, =
BAZE 0 8- F 8. APsES Y &Gl
e SHPH 370 EM-S1T AIREE(G2; 0.5g/kg, G3; 1.0/
kg, G4; 2.0 gkg)@ 3702 FM-5131 AIE(G5; 0.5 gkg, G6;
1.0 gkg, G7; 2.0 gkg)o & A9, 78 o9 A, 4 2 5

FH 2 1057° FAEITEH FEM-51113 FM-5131 §o A&+
2 AFEE 18] Fosle] 7U7F BEsIH 2 AEFES A}
£717F Bt v 131 dudele] Wl S5 SAEE, A
TEY 75 RIS, Tl iy ASE SAAUT 7
A7+ A, AFEFES FHst RAEY o fFE
AALSFA T

BERS B4 A WHEY AP AT HYSE A
FYUES FASP Hg3l] S RS Vhe] &

W 2E(GL; B 259)F 3719 FM-5111 A1 8(G2; 025 ¢/
kg, G3; 0.5gkg, G4; 1.0gkg)? 37012l FM-5131 Al &€ (G5
0.25 glkg, G6; 0.5 gkg, G7; 1.0 gkg)o &2 AASAL, 2+ 3 &
Z, TR 2 54, F 1078 SRS FM-51113F FM-5131
Fo] AEE AIEE WY Tde AlZk 13]% 28Y7F T3t
Rom, FoJ7i7keet ZE AFFEES vid 131 dubdee
W3l 5 F4UE, AMdEEY 5 9 AR R & AR
oJsle] YERE 7FsAol e Sl tiske] Folste] At
3, AN A ERA R, AL TE, the 2 e
Hol HelE F4los AASAT =3, 13 AFS 5
ATE. 28U7F AR F, FATH AR} ARy HANE

5y

2 1o

b4t/

A

)

o2~
4 2 A



771 R

FTE WA,

o] A4 AlofA, 28YU7F AJHE
& &, B A 1247 AR

pal

](FM—SHI, FM-5131)
04 TES COE AR
oz RE d APste] 42 e IHE EDTAR
33 A2 ste], ¥ A 537 7] (Hemavet, Drew Scientific Co,
Oxford, CT, USA)Z % ¥W&-4(Total leucocyte count, WBC),
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434 W8 (neutrophil. NEUT), HZF(lymphocyte, LYMP),
&l (monocyte, MONO), A3 AWM (eosinophil, EOS), ¥7]
SIS (basophil, BASO), % &84 (total erythrocyte count,
RBC), &2 2% (hemoglobin concentration, HGB), 3| vlE 2] EX|
(hematocrit, HCT), %884 (mean cell volume, MCV), ¥
I EFZR Y (mean cell hemoglobin, MCH), ¥+ 38 13|2F
ZWIF=(mean cell hemoglobin concentration, MCHC), 43
(platelet, PLT)E =7 3FSiTh.

Table 1. Mortality of Sprague-Dawley rats fed of Acanthopanax senticosus fermentation products during oral administration for 7 day

Group/Dose (g/kg)
FM-5111? FM-5131°
G190 G2/0.5 G3/1.0 G4/2.0 G5/0.5 G6/1.0 G7/2.0
Mortality (%) Male 0% (0/5) 0% (0/5) 0% (0/5) 0% (0/5) 0% (0/5) 0% (0/5) 0% (0/5)
(dead/total) Female 0% (0/5) 0% (0/5) 0% (0/5) 0% (0/5) 0% (0/5) 0% (0/5) 0% (0/5)

UControl: without extract was treated with aseptic water.

D Acanthopanax senticosus fermentation product with Ganoderma lucidum

3 Acanthopanax senticosus fermentation product with Phellinus linteus

Table 2. Clinical sign of Sprague-Dawley rats fed of Acanthopanax senticosus fermentation products during oral administration for 7

day
Group/Dose (g/kg)
FM-5111% FM-5131%
G1"/0 G2/0.5 G3/1.0 G4/2.0 G5/0.5 G6/1.0 G7/2.0
. Male NAD NAD NAD NAD NAD NAD NAD
Clinical sign
Female NAD NAD NAD NAD NAD NAD NAD

UControl: without extract was treated with aseptic water.

D Acanthopanax senticosus fermentation product with Ganoderma lucidum

dAcanthopanax senticosus fermentation product with Phellinus linteus
NAD: No Abnormality Detected

Table 3. Changes of body weight of Sprague-Dawley rats fed of Acanthopanax senticosus fermentation products during oral

administration for 7 day

Group/Dose (g/kg)
Sex Day FM-5111% FM-5131%
G1Y0 G2/0.5 G3/1.0 G4/2.0 G5/0.5 G6/1.0 G7/2.0

1 203.86+7.92 204.22+7.75 204.72+£7.19 205.28+7.17 205.04+7.09 204.82+7.50 204.30+8.14

2 204.00+8.65 205.78+8.50 205.08+7.59 205.92+9.29 204.20+7.79 206.36+6.49 202.98+9.01

3 212.20+£9.07 213.40+8.26 212.46+7.46 212.80+9.84 211.66+8.68 214.84+6.95 210.70+7.71

Male 4 223.44+9.47 225.34+8.69 223.96+7.61 224.10+£9.59 223.22+£1022  226.96+8.25 222.2248.51
5 229.58+10.47  231.58+8.45 229.94+7.87 231.28+10.85  230.76+8.64 232.60+8.68 229.08+8.98

6 234.92£10.64  237.80+7.71 236.42+8.67 237.66+£10.67  236.08+9.06 239.26+9.63 235.3448.71

7 250.26+£12.04  249.28+4.64 247.94+9.44 250.22+11.76  248.68+10.35  252.72+10.28  248.38+9.18

1 161.12+7.05 160.80+6.50 160.96+5.79 161.06+5.71 161.58+5.46 161.72+5.81 162.08+6.22

2 160.344+9.31 156.98+4.52 158.02+7.15 157.28+5.70 156.86+7.50 156.64+5.96 158.28+7.07

3 163.78+11.10  161.84+4.33 161.62+8.45 160.62+4.75 161.66+8.86 160.20+6.04 162.48+6.89

Female 4 169.58+12.01  166.98+3.08 166.96+9.99 167.82+4.86 167.86+8.14 166.08+5.41 168.94+5.67
5 172.70+12.44  171.08+5.51 171.54+9.20 170.68+5.55 171.36+9.36 169.36+5.54 171.08+4.24

6 173.14£15.75 172.40+4.48 173.42+10.17 172.28+5.44 172.04+11.90 173.52+£3.74 174.64+6.51

7 181.22+16.46  176.74+3.71 180.78+11.59  180.02+6.09 179.64+13.37  178.08+5.90 182.68+5.78

UControl: without extract was treated with aseptic water.

D Acanthopanax senticosus fermentation product with Ganoderma lucidum

dAcanthopanax senticosus fermentation product with Phellinus linteus
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SHoHMSISIY ZIA}
AP A RS 1557 L9452 (3,000 rppm, Eppendorf, Ham-

burg, Germany) 3+ ¢ @& Fste] FHAH5H4]7](Hitachi7060,
Hitachi, Tokyo, Japan)E ©]-&3lo], & @A (total protein: TP), &
Fol(albumin: ALB), ¢Z2}<Q13Z 2~ 3}EbA|(alkaline  phosphatase:
ALP), o}2=3H|o|E o}H]|=7]% o] § Ax(aspartate aminotransferase:
AST), ¥ehd olr|=7]"d o] E Ax(alanine aminotransferase: ALT), =
loFE]d (creatnine: CRE), & 2 424~ (blood urea nitrogen: BUN),
% Fd|2ElE(total cholesterol: TC), @ (glucose: GLU), E&ZE

AN EASEA A 46 A A 2 F (014)

Aleto] = (triglycerides: TGS S8 8Tt

A4 24

e, @Y 5 dAsiela] Gap Bl A7) SF S8 &
o RE AEE2 W4 EFUAE JERAANSH, SPSS
program (SPSS INC, Chicago, IL, USA)S AM&-3te] FAEA S
A8 ). One-way analysis of variation (ANOVA)S 2lA] )¢
freligo]l #2EW hxadt Folxt e AETS I<ls
913 Dunnett’s test®] Tha4-S AASHATE

i

0

—

[¢]

Table 4. Changes of body weight of Sprague-Dawley rats fed of Acanthopanax senticosus fermentation products during oral
administration for 28 days

Group/Dose (g/kg)
Sex Week FM-5111% FM-5131%
G1Y0 G2/0.25 G3/0.5 G4/1.0 G5/0.25 G6/0.5 G7/1.0

0 198.50+7.19 199.90+6.39 198.12+5.00 199.56+7.65 198.94+5.43 199.58+8.41 199.82+8.20

1 240.20£12.50  243.26+7.51 238.82+5.65 239.92+10.77 242.12+6.10 240.80+9.24 238.96+9.36
Male 2 270.48+32.81  292.46+11.03  285.18+7.98 291.68+16.39 293.30+9.18 292.24+12.63  288.66+11.83
3 329.48+20.02  330.38+13.17  322.78+11.05  331.90+18.78 334.70+9.92 328.06+£13.49  327.58+12.72
4 341.22420.32  337.78+15.71  331.54+14.25  342.92+15.94 343.90£11.76  334.40+£15.83  333.36+15.49

0 160.98+8.48 159.28+6.76 160.20+7.49 160.04+7.28 159.56+8.61 161.06+7.21 159.26+8.53

1 183.50+9.79 176.22+8.77 173.14+6.71 175.44+8.65 177.66+12.52  179.12+10.18  173.7249.73
Female 2 202.24+12.93 200.34£11.77 192.78+7.57 190.18+£7.45 197.22+10.87  193.64+9.96 189.60+12.34
3 218.44+18.34 212.54+£8.14 204.32+9.93 207.64+8.88 211.32+13.10  216.46+6.96 210.42+13.50
4 217.66+16.12 212.34+4.41 200.62+9.41 205.22+11.38 207.62£10.05  211.92+7.71 208.76+16.04

UControl: treated with aseptic water.

D Acanthopanax senticosus fermentation product with Ganoderma lucidum

dAcanthopanax senticosus fermentation product with Phellinus linteus

Table 5. Organ weight changes in Sprague-Dawley rats administered with Acanthopanax senticosus fermentation products by daily oral

gavage for 28 days
Group/Dose (g/kg)
Sex Organ FM-5111? FM-51319
G190 G2/0.25 G3/0.5 G4/1.0 G5/0.25 G6/0.5 G7/1.0

Liver 11.11+1.23 11.07+1.13 11.08+1.02 12.20+0.74 11.08+0.51 10.62+0.49 11.25+0.66

Lung 1.27+0.13 1.28+0.08 1.29+0.12 1.26+0.11 1.36+0.15 1.31+0.07 1.2940.08

Spleen 0.78+0.07 0.75+0.13 0.75+0.07 0.81+0.14 0.85+0.14 0.70+0.07 0.76+0.08
Kidney 1.27+0.10 1.25+0.08 1.24+0.09 1.33+0.09 1.27+0.10 1.23+0.09 1.23+0.05

Male Heart 1.12+0.12 1.14+0.03 1.19+0.09 1.13+0.09 1.20+0.08 1.14+0.09 1.13£0.07
Testis 1.55+0.08 1.57+0.16 1.54+0.11 1.76+0.04 1.62+0.20 1.57+0.11 1.53+0.09
Adrenal gland 0.02+0.01 0.02+0.00 0.02+0.00 0.02+0.01 0.06+£0.09 0.02+0.00 0.02+0.00
Thymus 0.60+0.05 0.62+0.11 0.57+0.14 0.71+0.10 0.66+£0.07 0.59+0.10 0.64+0.08

Brain 2.02+0.09 1.97+0.05 1.98+0.10 2.00+0.11 1.97+0.15 2.05+0.06 1.95+0.08

Liver 6.89+0.93 6.58+0.91 5.86+0.56 6.31+0.61 6.05+0.59 6.56+0.55 6.63+0.48

Lung 1.10+0.09 1.08+0.09 1.04+0.11 1.05+0.06 1.17+0.13 1.08+0.09 1.11+0.13
Spleen 0.64+0.11 0.59+0.09 0.53+0.04 0.53+0.06 0.59+0.07 0.55+0.06 0.52+0.08
Kidney 0.78+0.09 0.79+0.05 0.76+0.10 0.83+0.04 0.80+0.04 0.80+0.04 0.80+0.06
Female Heart 0.82+0.09 0.78+0.04 0.77+0.05 0.76+0.05 0.79+0.05 0.83+0.06 0.80+0.06
Ovary 0.05+0.01 0.04+0.00 0.03+0.01 0.04+0.01 0.04+0.01 0.05+0.00 0.04+0.00
Adrenal gland 0.03+0.00 0.03+0.00 0.03+0.01 0.03+0.00 0.03+0.00 0.03+0.00 0.03+0.00
Thymus 0.45+0.06 0.39+0.09 0.42+0.05 0.41+0.03 0.43+0.04 0.42+0.06 0.42+0.03

Brain 1.88+0.14 2.05+0.33 1.86+0.06 1.92+0.08 1.99+0.27 1.91+0.09 1.93+0.09

UControl: treated with aseptic water.

D Acanthopanax senticosus fermentation product with Ganoderma lucidum

Y Acanthopanax senticosus fermentation product with Phellinus linteus
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M7t WS 2o XEME &E &4

AlE22 AFE-3F FM-5111, FM51319] eleutheroside B 7+H7},
0.050+0.003, 0.028+0.001 mg/gC- & ¥4 3191, eleutheroside E
= 247}, 0.064+0.011, 0.074+0.064 mg/gl & EAE AT FE3F B-
glucan®] TS FM-51119] 7S, 447+0.14%E 2SR FH o,
FM-51318 4.15+0.06%% 4151t}

Kim 5(18), A3 AFARKIZ &as v AgEd o
girtsleS B en, o= *@Hﬂ”&&ﬂu wge o
proanthocyanidin®] & F7tol| 71lete o= st o
ZhA], B Ao A ALg-3F 7N QU1 BEE A|F9] FM-51113
FM-51312] 7%, HAFAAS] &Ee] ot ojugt fadw
o] 3t ZVHE 71U 4 o, ole AUt YEe] e
Py 22-8(19), FY2EZE Asta72021), SA32(22), &

o ok

E AL eg

TH(Table 1, 2 3).
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et AP 7)%50] 77t TR E A
71 g = 3l

Table 4°lX= WHE Fof 54 Al o] AFHSIE BoE

o} =223 FM-5111, FM-5131 A1g
o2 477 ZAS A hx2T3
o]H2l W} gl ¢
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Table 6. Changes of hematological parameters in Sprague-Dawley rats administered with Acanthopanax senticosus fermentation

products by daily oral gavage for 28 days

Group/Dose (g/kg)
Sex parameter FM-5111% FM-5131%
G1Y/0 G2/0.25 G3/0.5 G4/1.0 G5/0.25 G6/0.5 G7/1.0

EBC 7.94+0.44 8.13+0.31 8.21+0.48 8.29+0.36 8.51+0.15 8.42+0.31 8.43+0.46

(1x10° cells/uL)

HGB (g/dL) 15.38+0.78 15.78+0.50 15.88+0.57 15.86+0.84 16.40+0.41 16.02+0.70 16.12+0.91
HCT (%) 49.36+2.43 51.26£1.53 51.50£2.02 50.10£1.91 52.24+0.71 51.06£1.72 52.46+1.36
MCYV (fL) 62.24+0.86 63.12+0.63 62.75+1.19 60.48+2.02 61.48+0.89 60.64+0.90 62.26+1.93
MCH (pg) 19.36+0.50 19.44+0.24 19.35+0.47 19.10+0.56 19.28+0.48 19.00+0.44 19.10+0.60

MCHC (g/dL) 31.14+0.50 30.76+0.18 30.85+0.37 31.60+0.55 31.36+0.52 31.34+0.48 30.68+1.04
Male 3PLT 899.40+£109.56 941.20+84.07 975.50+174.69 1077.20+£258.17 1108.40+39.57 1041.60+178.88 1097.60+81.95
(1x10° cells/uL)
\3VBC 6.86+0.72 5.52+0.70 8.53+0.57 10.66+2.73 9.71£1.48 9.60+£2.21 11.26£1.32
(1x10° cells/pL)
Neut (%) 10.24+2.27 10.46=1.07 9.83+3.97 7.28+1.37 5.88+1.27 6.26+0.89 7.12+1.19

Lymph (%) 85.58+3.81 86.74+1.09 86.55+5.12 89.96+1.57 91.72+1.20 91.28+1.21 89.82+1.24
Mono (%) 1.42+0.19 1.32+0.40 1.00+0.41 1.32+0.69 0.88+0.16 0.98+0.25 1.18+0.11

Eos (%) 1.85+0.37 1.16+0.25 1.70+1.49 1.16+£0.42 1.28+0.63 1.22+0.28 1.60+0.70

Baso (%) 0.28+0.11 0.32+0.13 0.27+0.06 0.28+0.13 0.24+0.05 0.26+0.05 0.28+0.08

EBC 7.58+0.27 7.82+0.10 8.15+0.32 8.00+0.21 8.02+0.31 7.82+0.27 7.85+0.37
(1x10° cells/pL)

(IQ/SLB) 1488£045  1494:034  1552£0.53  15.16£049  1528:0.54  14.98:041  15.140.65
HCT (%) 47.34+1.66 47.54+0.57 49.70+1.69 48.18+1.64 48.24+1.19 47.14+1.57 47.40+2.24
MCV (fL) 62.48+1.12 60.78+0.82 61.02+0.81 60.16+0.47 60.12+1.46 60.30+1.02 60.42+1.23
MCH (pg) 19.60+0.48 19.08+0.58 19.02+0.36 18.90+0.25 19.06+0.48 19.14+0.36 19.28+0.42

MCHC (g/dL) 31.36+0.33 31.40+0.60 31.14+0.31 31.44+0.32 31.66+0.75 31.70+0.22 31.88+0.42

Female PLT
(1x10° cells/uL)

(11 gyggs ) 440:098 3.63+0.34 3.00£0.71
Neut (%) 8384321 10844394  10.564436
Lymph (%)  87.64£376  85.16:447  86.08:4.56
Mono (%) 1.00£0.58  092£0.19 088027
Eos (%) 268£083  270£135  2.04+0.59
Baso (%) 030£0.10 038008  0.30£0.24

3.95+0.67

11.14+2.81
84.72+3.67
1.24+0.39
2.68+0.78
0.224+0.13

3.77+0.88

8.94+2.60
86.80+4.32
1.32+0.29
2.72+1.86
0.22+0.04

2.83+0.53

11.10£3.92
84.74+3.79
1.10+0.10
2.94+1.38
0.15+0.06

1117.40£142.41 1117.20£135.74 1187.60+67.74 1040.60+£139.76 1109.20+183.11 1064.00+104.77 978.20+141.75

3.33£1.13

11.00+3.56
83.54+3.36
1.00+0.37
3.60+0.55
0.20+0.10

UControl: treated with aseptic water.
D Acanthopanax senticosus fermentation product with Ganoderma lucidum
dAcanthopanax senticosus fermentation product with Phellinus linteus
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Table 7. Blood biochemistry changes in Sprague-Dawley rats administered with Acanthopanax senticosus fermentation products by

daily oral gavage for 28 days

Group/Dose (g/kg)
Sex Parameter FM-5111% FM-5131%
G190 G2/0.25 G3/0.5 G4/1.0 G5/0.25 G6/0.5 G7/1.0
ALB (g/dL) 4.60+0.10 4.56+0.05 4.52+0.08 4.68+0.11 4.64+0.15 4.62+0.04 4.66+0.09
ALP (U/L) 487.80491.91 4122545679  408.40+9225 415.80+44.43  405.40424.80  456.60465.57  381.60+88.40
CRE (mg/dL) 0.60+0.12 0.60+0.07 0.50+0.10 0.54+0.05 0.60+0.10 0.58+0.04 0.56+0.15
GLU (mg/dL)  108.40£1139 126.60+8.44  112.00£14.72 116404518  105.60£16.05 118.20£16.05 122.00£9.19
Male AST(UAL) 85.63£12.75  89.63£28.65 114.47421.86 93574232  111.1746.09  9340£11.01  108.1321.77
ALT (U/L) 4200869  40.00£6.04  37.60£13.39 42204823 41204850  39.00+728  40.60+4.34
T-CHO (mg/dL)  56.65+1.50  52.63+5.64  57.95%2431 507241696 104.38+14.03 103471894  8334+13.64
T-PRO (g/dL) 6.2020.14 6.14+0.09 6.22+0.16 6.48+0.04 6.28+0.26 6.28+0.11 6.40£0.19
TG (mg/dL) 80.50427.43  54.80£14.69  65.00+13.80 103.50+8.85 68204923  78.60£1529  109.80+15.07
BUN (mg/dL) 15004259  14.60+1.98  17.46x320  1938:2.01 18704199  18.66+134  21.38+1.65
ALB (g/dL) 148022 1.140.25 1.1840.36 126+0.64 2.50+0.16 2324022 2434025
ALP (U/L) 232.40436.53  272.00+73.02  22320+47.89 2752543155 255.00434.73 245403099  208.00£21.91
CRE (mg/dL) 0.58+0.04 0.56+0.05 0.520.04 0.52+0.08 0.56+0.11 0.64+0.11 0.54+0.09
GLU (mg/dL) 95201571  91.8048.41  92.80+1532 98401193 100402241  95.80£9.47  103.60+13.07
AST (UIL) 190.80+38.82  188.40+32.69 202.80+38.83 201.60427.49  169.00+41.73  175.80422.58  156.40+19.74
Female ;1 L) 29204572 35004515 3440288 31.8044.97  3640£230  33.8044.60  29.60+6.43
T-CHO (mg/dL) 102.20£14.04 1044042827  95.60+12.05  97.6041573  111.00422.57  96.60+1823  108.00+8.28
T-PRO (g/dL) 5.86+0.15 6.10+0.23 6.14+0.21 6.14+0.11 6.02+0.26 5.96+0.18 6.04+0.27
TG (mg/dL) 2625680 21404865  19.004324  24.00£6.04  2325£7.80 2320563 25254574
BUN (mg/dL)  1646£0.81  1528+1.55  157043.05 15844230  1526£230 15444256  16.96+6.67

"Control: treated with aseptic water.

D Acanthopanax senticosus fermentation product with Ganoderma lucidum

3 Acanthopanax senticosus fermentation product with Phellinus linteus
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