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Oral Toxicity of Crude Antifungal Compounds Produced by
Lactobacillus Plantarum AF1 and Lactobacillus Plantarum HDI1
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ABSTRACT

This study investigates the acute and repeated—dose oral toxicity of crude antifungal compounds
produced by Lactobacillus plantarum AF1 (Lb. plantarum AF1) and Lactobacillus plantarum
HD1 (Lb. plantarum HD1) in male and female Sprague Dawley rats. In the acute toxicity study,
crude antifungal compounds (500, 1,000, and 2,000 mg/kg) did not reduce mortality or produce
significant changes in general behaviors or the gross appearance of external and internal organs.
In the repeated—dose toxicity study, crude antifungal compounds were administered orally to
rats at doses of 500, 1,000, and 2,000 mg/kg daily for 28 days. There were no test—article—related
deaths, abnormal clinical signs, or body weight changes. In addition, there were no significant
differences between groups treated with crude antifungal compounds and the control group in
their organ weight, hematological and serum biochemical parameters, or any other factors. These
results suggest that the acute or repeated—dose oral administration of crude antifungal compounds
produced by Lb. plantarum AF1 plus Lb. plantarum HD1 is not toxic in male and female rats.

Key words: Lactobacillus plantarum AF1, Lactobacillus plantarum HDI1, crude antifungal
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Wt grFolct 1A F8 fAWtS Lactobacillus,
Leuconostoc, Pediococcus B Weissellads S0 2
10004F ode] dofgittal delA] Sltk(Mheen &
Kwon 1984; Lee & Kang 1996), x]2] 2a 4o
A YeR = Skt %7190l Leuconastoc mesentetoides
7t A TEe R A WEES AHdslsle 3714
AHE e Han, whE ool Lacrobacillus 45
TEE°] F2 Uehle ZoR el o,
Lactobacillus 9= Lb, palantarum, Lb, sakei 3
Lb, brevis o] ¢ItHlee et al. 2014).

A frkte] Aeldadol #st A7 T2 o] F
o] Fov}, HIollE AHA fakt AAVE g v
-aminobutyric acid, exopoysaccharide, conjugated
linoleic acid, bacteriocin, 33t &2 53} 22 7]
73 E4o| 2 HAA ol& E4 gk #Alo]
Ak Slek. 7 Fold arao] 1% A
W el AN FAT B AEH
ZA|(biopreservative) Hei= AJEA] o] A (bioregulator)
24 A el AFEEAZY AR 7FsAdol AL
A o5l ¥k A7t thdsiAl =L ok
(Yang & Chang 2008; Lim & Im 2009; Muller et al.
2009). AR f2Ht 5 1b, plantarum®] B3 ATE
S HW b  plantarum KC21L  Staphylococcus
aureusol] gk FA A7} v 2 AR e
tHLim & Im 2009). Lb, plantarum LP312] 73+
o] frrkto] Adgh dtEZR] plantaricino] B ¢/d
ngEe] Qs AAIgitka BustickMuller et
al, 2009), AXZHE E2|8t 1b, plantarum AF19]
Aggh 239 24 FAE ezt obd gl

W Egolint ofue} 2
5 o8 T a7 A 2 S8 AEEe B
sk A E3S vElo] W dnAE 84 HAE
Z¥=ttal B a13}9dth(Yang & Chang 2008), &3k 7]
2o\ E-2l3t Lh, plantarum HD10] 338k 3kt

49| #e] @ B4 ol #st dF= o]
Lb, plantarum HAD10] 3%t &7t 2=
b 93k Ao g YERITHRyu et al, 2014),
n]8E-0] probiotics2A] ©]-&5]7] fJixl= b
dunt ofuel 715 2 V1A 84 digk AF
< Ao} dh=d| Foll= probioticsoll &gk 94
| et TrAlet AFe] AslEa Qe Agolvh &
bt ol g QAo At AT EE AAER
2Iet F F719l Leuc cirum GJ72] AE7d2)
3l A2 Hustgom(lee et al, 2007),
exopolysaccharideS BAISH= Leuc, kimchii GJ29||
gt S45443 29= A8 52 FoR gt of
wek 598kl Wsks #Ed & §llth(Lee et al,
2007). Egk AX|A FEgt AMEEAolsE 71zl
Lb, plantarum AF1S E25le] vl9g-29} 3137 o
3] gl gHERo] AR A mFoA] odd
oLt Ul 7)ol A=Al 7IIeHE o) &7
v oHno]l #AEA QASkh(lee et al. 2012a,
2012b). AF7HA FAAEe] BT F2 Mt
= 7HAAL o] FojHl o, olF0] ik &
e -l A5k SAATE nujgh Aol
. Lb, plantarum AF13} Ib, plantarum HD10] Z;
et 23t B Fi AAES daEE
21, getgdo] thE7] ulell 2ol AE37t
S NEAHIR TR Yo At 25
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AT 7 e FPNEARE ASshes Hol 3l

of =gt o] FA4FE BAklsl] ffste] o
= sk

L S R AP A=t = = R e e
A 84S Ad f2RtQl 1b, plantarum AF13}
Lb, plantarum HD10] kel 232 S Hi&
S AFEEA S22 AETHAIEA 28517
gk 712ARE A7) ffste] Qb kel dgto
2 Sprague-Dawley A|d 2FE o]&a}e] @3|F
(F4) 9 REEFA(elgA) ol gt S8AES AN
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o] itk gzl %’ﬂ"—ﬂL—Zr?_ Lb, plantarum
Asjel 27t AN
& ARE3FA D}(Yang 2008). ¥z F4ak
T 5 mL MRS(Difco Laboratories, Detroit, MI,
UsA) AAuiA|o] H=3}e] 30T incubator(Vision
Co., Seoul, Korea)ollX 24AI17F A= wljkstict,
100 mL MRS HA] vz 1% HujFd-e HE3}aL,
D}*l 300011*1 247 FRE 2 s 31 D} Hj

45 p#m membrane filter2 A8}
Xo]

oe Fulstelct

2. YT 2O FH|
Lb, plantarum AF19} Lb, plantarum HD12] Z%¢
At &2 HelZ 25)e] solid phase extraction(SPE)
AALAS o 2AA8FAT. Methanol® 10 mM
sodium acetate 95N E& equilibration AFEf2]
SPE column(Isolute, C18 EC, 10 g, Unternational
Sorbent Technology Ltd, Hengoed, UK)ol| A|=+¥
Al 2.5 15 BHAIZ & 5% aqueous acetonitrile
(HPLC-grade, Fisher Scientific, Fair Lawn, NJ, USA)
2 e AIFSEIL 95% aqueous acetonitileZ 3 mL
AN I, 859 A8+ Speed vac concentrator
(Centravac VS-802, Vision Co.,
Korea)& o]-83to] & $A3] A7Ag & Al5=
AR8-3FSAT

Speed, Seoul,

3. Ngis=

AFEES SYLITEF) AN B2 54
WelA) BAYSPF) 55%e] oF - 4= Sprague-Dawley
(SD) AlEe FFE ARl T8 dxeldtg
FAF AT XA o] AF2Eke, Aol FEA

Hk 1241k cycle(09:00~
21:00), &% 300~500 LL1X9] AFSE AN Za)7)R
Y|o]|E AR AxH220 W X 270 L X 130 H mm) 7|
[A]el] ol ARgskolrt. HEs= nelol] /i Q12
FAE g vy Fo SR sulely o - 5 A7)
UhE o] ARSIeItt. Alsas AR EetE Laddiet
5L79 (Laddiet, NJ, USA)E, €4+ R/IOFE UVAHT
sto] Afae] skt
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. Ot qu(:l-kl) == SUNL=!
2 Qo] AIAEEe AFEZ Fof A 12
AR AN 3, s S48 vhe dRAEA
HE B2 ST} BZER| ko) 2Fo)okE
k=] <] %"j}\]@ﬂ—r(KFDA 2009a, 2009b)ol] <A
sto] oF - 4 BT H3 8RS 2,000 mg/kg/dayR
sla, SHE 128 3l iﬂ—g kg F 500, 1,000 2
2,000 mgs A3l A8 FoT, T8 FoAT
g 38 oo 2 AAsieitt AEEAS
THTE Mete] AxstHor, dxT
ek Fofatglnt, B 19 13] 3 ASS

71FEo 2 AFE kg 10 mLE ATEE 2H](zonde)
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£ A FAPIE ol8ste] 9 vlell A A =+
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AFEA Fo] 7] ZI 7o 7H ] %79 2 149
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¥, COE vpHAI7|AL, AR Fol] 8 uiF &
719 WS St os AAkskaint

5. HIEE0N S4AA
B AFERL A &3kl tigl 7|50 Q17] wl
ol AlFEA ] Eof R8RS OECD Guideline (OECD,

2001), Principles and Methods of Toxicology(Hayes
1984) 2 wl=r SRS H(US Environmental Protection
Agency)ollr] FalEd BF 7ol <A De Vuyst
& Vandamme 1994)8te] A7gst et Fo8F 47
o HlEEo] AT EAANFHA A|FEZ Ao
B A3 S5 Ps1t olele A Folgel
AR Ve e FA 5 9l Aoz 3
= o] 7|5 olajA, oF - = BF 3 &=FS 2,000
mg/kg/day2 s}al, FHIE 122 3t AT kg T
500, 1,000 2 2,000 mg AAsle] A& Folr,
TE&F Folr B A8 Fow o g skt Al
P Fols Fol i Aol 2 ARl o
i 18] 453 FTFod8 Edl(zonde)E A3
FA1E olg3tel 91 ol A4 Fedstelon, v
BARE USRS AMSSlAr AREEe A
FE7 Fol F 2ARE B ARE AR Gt

g

o A48 AAN,

o

on, A AI@7IRE st

200 =x —=

ANFEH T 32 NSEHE B7FA 3 14
R AR BRI, ol The R 28
A7t mE AFFE tiete] i 13] o) dH 4
Sk ARk dubde|el Wsl, T FA4UE, A
29§79 AREA T T AREA 3]
v 7Fs Aol Sl 24l dlelel Felalel 92
Soln, g A8y, o, A, FE,
chie ) i, s WS Fiee B
(Lorke 1983). I3l 23717t & #jd functional

observation battery(FOB) testol] 7]Z(Irwin 1968)3}
o PFRS BF, AT it WA, A 2
A, AA L HaY Foll At A= BEsH
fAct.

7. MESHet & AlzdFE £

e A¥EE] AT AEed ol 7hA] Hell
Ao, Fof i Felle AIR7IRE 5 s
vhch AR ARl 13] B 233 el Sk
AEAFEE Wi 13] S4ste] AbEsioitt.

EI

8 27 o | 3y

AMREL Fol ¥ 289 A 7] A= FELS
isoflurane & 2 v sloll A 9 QkRA} A7) TR,
AE 2L 2E A|F(external surface®} all orifices),
T W (cranial cavity), 74 2 B2 ZE A7]0
tJte] Sebd g ANl mE SRl o
HobH A= N/\]tf} Foll 718 A& v+,
HaprA, =, §4, 9, F4A1L A
g, 2%, A -Zrﬂ L 7L}9] F5He S,
A2 Aol gk ’b‘:H
Fe7t Q= AE FHeE %EJE_ St FAE
W 2,

X
o

A

. -||>|I

F2) hele] Al
2AZ AFEES isoflurane s o831 U}%/‘]ZJ
F SasHiomi Adot. e v 3

H= EDTAZR 3331 A3l tube(EDTA 2K, BD
vacutainer, NJ, USA)Oﬂ das AFHS & AEN
7](ADVIA, 120E, Seimens, USA)E o]g&3}e] &
- F(white blood cells, WBC), & &7 (total
erythrocyte count, RBC), &2ZF2H] $F=Hhemoglobin,
Hb), & F AT v]-&(hematocrit, HCT), HF 2]
L §&(mean corpuscular volume, MCV), H7

Aol oF 12471 o) 4

=

AT Mk (mean corpuscular  hemoglobin,
MCH), B H87 g4 F%(mean corpuscular

hemoglobin concentration, MCHC), ‘:'V\Wﬁé:ﬁ—’r‘—
(reticulocytes), EAFH(platelets), EZd] ARF
(prothrombin time, PT), &AJ3} B35 EEHIZT}A

Bl A|ZHactivated partial htrombopla.s’cm time, APTT),
&% Hneutrophils), ZAFH(eosinophils), ZJ7]T
(basophils), BZ+-(lymphocytes) 2 TFI(monocytes)



Lo

WE-g-8 SAE . AR SAL A™
3} 3 vacutainer (ONC sodium citrate, BD vacutainer,
NJ, Usa)ell Fste] ¥-A#-2](3000 rpm, 4C, 10
Bkl de FFg FA-FIARAT](ACL 7000,

Instrumentation Laboratory, NY, USA)S ©]-8-&}¢]

74 2d AFgk AL 3,000rpmollA] 2027F
Qurelsd e Fel thstel sk 4
AlE AFsE47](Hitachi-747, Hitachi  Medical.,
Tokyo, Japan)& ARgske] QliHEsl & (alkaline
phosphatase, ALP), o}xug}rAl olu|:=Hdo]a A
(aspartate aminotransferase, AST), &gl o}r|x7]
Zo]& A (alanine aminotransferase, ALT), 7l-25
EF - o) g A (gamma(y)-glutamyl  transferase, GGT),
ExH(glucose, GLU), &4 (blood urea nitrogen,
BUN), % Z#|2H]|=(total cholesterol, TC), HDL-Z
d2HlZ(high destiny lipoprotein  cholesterol,
HDL-C), LDL-Z¥|2HE(low destiny lipoprotein
cholesterol, LDL-C), £/3 A &(triglyceride, TG), &
o H(otal protein, TP), &F-F(albumin), LHFT1/
=258 ¥](albuminglobulin ratio, A/G), & Y&]F
Hl(total bilirubin, T-BIL), Z#Ho}E]W(creatinine,

RE), Z(Ca), F71%1(P), Aot likstas
(creatine kinase, CK), YEFNa), ZHFK) 2 4

(CHE A3t

1. SAKX

B AFol|A AL Ay= SPSS 19.0 P/C package
£ o83t FAAE 3ttt TESgAES HA,
Levene’s tests B3l it AAS #3439, ©
T A Auf]EAHEA (one way, ANOVA test)2 A
ste] 7t o 2ho] frolds gRletdt. 4571 WHEE
o FAEL AT, ABFFAY, AT AL E
A3l AL E A7) FEke] A= diste] d9
Hj x| E-2Hone way, ANOVA) testZ 2AISHIch 1

A} fro)ido] A H ABFole Levene's testE AA|

B F Rl BANS 2= A6 AFadem

Scheffe tH-74& AAJskaL, o]d& 0¥ Dunnett's
T35 AAIEHSTt

1. HER0EY)0 2ot SSEIL

AR AT 1D, plantarum AF 19} b, plantarum
HD1o] Akt 233 E4 2 AEE 59 4
0] 500, 1,000 & 2,000 mg/kg ¥ 13 AFFo 3
- g BFNA 1497 st wE A3 A RE
A Folo ok ApdEE Y oAl HEEA| &
gk}, OECD guideline-2 2,000 mg/kgellx Al 7H
A7} gl A F5HoR gt B gl
AV3Y I, plantarum AF19} Lb, plantarum HD10]
A 230 SRR AR s &<l
&5 A8 AT wiskE #EE A= Table 1
I} Fo] AFARI Al S7PF BEEIN daas
Z33 AlFEA Fol BT fold wl AlF
Hshe SR ol B4 2 Adke BE
ofolM A= Folel dE Sold vigh o]
Ae AFEA Uk Son et al. (2013)2 Lb,
plantarum AF10] AAJ8E 237 52 HE AAE
TS b ICR wheollA] @3] Fofgk At ApdE|
7 B gton, AF o] WHIE AEs 4%
ABEA T} dizagte] 99 AsHsie
= Aog Ruskch

oz i of

B

ro

2. MUE, AUtEY, MBSHsE ¥ AMRHFFH
AXAAE Lb, plantarum AF19} Ib, plantarum
HDlo| Azl zxid &2 F2 AHAE 500,

1,000 & 2,000 mg/kge ¢ - 5 SFANA 4533t o

i

o} A WslE WaEgh Ayk= Table 29 2o 4
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Table 1. Body weight changes in rats under the acute toxicity of crude antifungal compounds
produced by Lb. plantarum AF1 and Lb. plantarum HD1

Sex Dose Days after administration (g)
(mg/kg B.W.) 0 7 14

0 160.8 + 8.5V 2424 + 162 300.9 + 29.3

500 157.9 + 4.4 241.0 + 7.1 300.2 + 11.2

Male 1000 157.1 + 39 2395 + 9.1 2983 + 16.9
2000 158.0 + 8.4 2373 + 9.8 290.0 + 12.5

0 126.4 + 5.0 1750 + 2.0 1985 + 9.6

_— 500 124.7 + 8.0 1765 + 4.7 2003 + 11.9
1000 1240 + 7.4 1743 + 82 202.3 + 16.4

2000 124.6 + 3.6 1750 + 9.5 1984 + 10.6

1) Values are expressed as means + SD (n=5).
2) NS : No significant differences between groups.

Table 2. Body weight changes in rats under the subacute toxicity of crude antifungal compounds
produced by Lb. plantarum AF1 and Lb. plantarum HD1
Dose Days after administration (g)
Sex
(mg/kg) 1 8 15 22 28
0 1972 + 47%%2 2695 + 64  309.1 + 197 3426 + 279 3720 + 327
ale 500 1979 £+ 43 2639 + 12.1 3014 £ 9.2 330.5 + 14.3 362.3 + 12.3
1000 198.6 £ 6.8 2632 £ 5.6 295.0 £ 6.9 326.1 = 10.7 349.2 + 14.8
2000 1979 £ 5.1 266.4 £ 9.7 303.9 £ 10.5 3417 £ 11.6 368.7 £ 12.5
0 151.1 £ 6.1 1854 £ 6.1 206.5 £ 9.1 224.8 + 12.5 238.2 + 10.2
Female 500 151.0 £ 6.9 185.8 + 12.3 205.6 £ 12.0 222.6 + 12.3 2389 + 19.3
1000 149.9 + 10.1 187.3 =+ 10.9 210.6 + 10.7 230.9 £+ 12.6 246.0 £ 13.0
2000 1523 + 8.6 179.6 £ 8.0 1983 + 89 2203 £ 7.7 2303 £ 74
1) Values are expressed as means £ SD (n=5).
2) NS : No significant differences between groups.
FEH Folr FolA froldt vhel A% vishke o 3. 244
grefA] Qgtet AbEAlHERS] 78 Table 33 o] APFES FH A & BE T2 o Y
o] 25Akel| 771 1000 mg/kg ollA] tiZarel] H] F771e digk {914 AALE sk, o -
3l frefaiAl sk, Aok E st A1 T IF 2Ttz AIFEE Tl FlA A
4 Fola 3re] frolH Apolrt wEEA| it FE TR 1gH 87 oJEQ] Soldt nigh o
Lee et al.(2013) Lb, plantarum AF10] 2§38+ =z A} ol ol BaAALe BEER] ¢kt o]
Pz B i AAES 47 B9 o] Ad g Ad= HARARE b plantarum AR} LD,
A o AF BT tlaas I3 AIEEE 5o plantarum HD10| A2ket 28yt 54 38 A=

o] & erpolx] Alg e
FusA) e Ao
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Table 3. Food consumption in rats under the subacute toxicity of crude antifungal compounds
produced by Lb. plantarum AF1 and Lb. plantarum HD1

Dose Days after administration (mL)
Sex
(mg/kg) 8 15 22 28
0 26.8 + 2.0"N5? 310 + 2.4 309 + 2.1 29.9 + 0.8
e 500 26.1 + 0.1 297 + 0.2 305 + 1.5 307 + 1.8
e 1000 258 + 0.2 250 + 1.9 289 + 0.2 293 + 1.6
2000 283 + 0.1 305 + 1.6 341 + 2.4 296 + 0.4
0 206 + 2.3 20.1 + 0.9 228 + 0.6 212 + 0.6
500 200 + 1.9 193 + 0.3 251 + 1.1 225 + 4.1
Female
1000 20.6 + 0.8 203 + 0.7 233 + 3.8 224 + 1.0
2000 179 + 1.0 209 + 1.1 236 + 1.2 2.1 + 14

Y Values are expressed as means + SD (n=5).
2 NS : No significant differences between groups.
¥ Statistically different from the control ('p<0.05).

i
I
o i
Ir

WA skt dvh 45

FHaA =E 71 AA 2rellx 9] siERg oz <ls)
of 3t 7t & TS HE T d=dllee et al.
2010), 7+e] FAE AwEH Z}F 7 T {23t
gk fo|7F vrERA] etk oleldt A= A2k
I Lb, plantarum AF1} Ib, plantarum HD1o] Ak
sk 23 54 B AAE Foe A71FA A

sholl FEF= 71AA = Aes AsEd

I\

SR 2t

5.
4§ 87 SH7)E olgste] WET(WBO),
HYETF(RBCO), A THHD), SMEIZEX](He),
H HEF gHMCV), Hi JAET LT
(MCH), 7t A8+ 24 S =(MCHO), 8344
T<(reticulocytes), AT (platelets), TEEZH] A]
ZHPT), B/3s}t it EFEETREE ARKAPTD), S
ZT(neutrophils), ZAF*(eosinophils), & F7]+

ng
o

Ay

&

(basophils), BZHlymphocytes) 2 T8 monocytes)
o] ST 278 Ak, Table 6% 0] & - 5
T T AREE Fol Tl folAd sde W
sph ) Sisiek, Wl A} s ot
AR FolE WS A Welel Salov], £
S UehtA st olelet Anke 4% W
o] SAAIF ALE-H SDA| 3lF o] dAsks 7%
AAgolM Hagk wejel fAFskItHKang et al,
2004), WA Lb, plantarum AF19} Lb, plantarum
HD1o| Akt Z238zT 54 57 AAE Fo= <l
g M EEo| F3lh 2He-S 3R &= Fo = A}

FHc}

o

4
S 2HE E3 FFo Y

HAAYs}EtA] A
dZelAd QRS EA(ALP), ofxulEzlAtk oln|
Fo|EA(AST), dehd ofn|=r]do]EA(ALT), 7+
L FREPL A0 E2(GGT), EEHGLU), 84(BUN),
% FY2HE(TC), HDL-ZH2HIE(HDL-C), LDL-Z
#2HE(LDL-C), THAA(TG), & THA(TP), &
Hal(albumin), ¢EW/F2EH H|(A/G), = UF
QI(T-BIL), F&|o}E|A(CRE), Z(Ca), F-7]1(1P),
FFold QlikelEA(CK), YEFN), ZFEK) 2

)
oo 12
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Table 4. Organ weights of rats under the subacute toxicity of crude antifungal compounds produced
by Lb. plantarum AF1 and Lb. plantarum HD1

Dose (mg/kg)

Sex Organs 0 500 1000 2000
Liver (g) 1029 £ 0.91"™2 969 + 0.67 895 + 0.65 9.83 + 0.25
Kidney (g) 2.59 + 0.16 249 + 0.07 241 + 015 241 * 0.12
Spleen (g) 0.70 + 0.16 0.67 * 0.05 0.59 + 0.04 0.74 * 0.12
Testis (g) 3.02 + 0.22 3.07 £ 0.18 3.20 £ 0.30 2.86 + 0.33
Brain (g) 2.10 + 0.13 1.98 + 0.07 2.00 + 0.06 2.07 £ 0.07

Male  Lung (g) 1.40 + 0.10 139 + 0.11 1.32 + 0.05 1.54 + 0.18
Heart (g) 1.27 + 0.19 1.17 + 0.05 1.16 + 0.08 1.25 + 0.02
Thymus (g) 0.47 * 0.10 0.46 + 0.09 0.41 + 0.05 0.42 + 0.08
Prostate (g) 0.45 + 0.07 0.54 + 0.07 0.49 + 0.07 0.54 + 0.12
Adrenal gland (g) 0.07 + 0.01 0.07 £ 0.01 0.06 + 0.01 0.06 + 0.01
Pituitary gland (g) 0.02 + 0.01 0.02 + 0.01 0.02 + 0.01 0.02 + 0.01
Liver (g) 6.42 + 0.36 6.54 + 0.60 6.80 + 0.57 6.37 £ 0.17
Kidney (2) 1.82 + 0.17 1.84 + 0.15 1.93 * 0.15 1.75 + 0.07
Spleen (g) 0.54 + 0.05 0.49 + 0.07 0.53 + 0.06 0.49 + 0.07
Ovary (g) 0.12 + 0.01 0.11 + 0.03 0.14 + 0.01 0.11 + 0.02
Brain (g) 1.94 + 0.06 2.04 * 0.10 1.94 + 0.09 1.95 + 0.09

Female Lung (g) 1.16 + 0.09 1.16 + 0.06 1.20 + 0.09 1.14 + 0.09
Heart (g) 0.88 + 0.05 091 + 0.08 0.99 + 0.05 0.84 + 0.07
Thymus (g) 0.48 + 0.11 0.45 + 0.08 0.51 + 0.05 0.44 + 0.10
Uterus (g) 0.64 + 0.23 0.65 + 0.24 0.74 * 0.25 0.51 + 0.09
Adrenal gland (g) 0.08 + 0.01 0.08 + 0.01 0.09 + 0.01 0.07 + 0.01
Pituitary gland (g) 0.02 + 0.00 0.03 * 0.01 0.02 + 0.01 0.02 + 0.01

Y Values are expressed as means + SD (n=5).
2 NS: No significant differences between groups.

Table 5. Relative organ weight of rats under the subacute toxicity of crude antifungal compounds
produced by Lb. plantarum AFT1 and Lb. plantarum HD7

Dose (mg/kg)

Sex Organs
0 500 1000 2000

Body weight (g) 337.20 + 30.80"™? 32950 + 9.60 321.60 £ 11.50 33470 £ 10.90
Liver (%) 3.06 + 0.23 294 + 0.21 279 = 0.20 294 = 0.15
Kidney (%) 0.77 £ 0.05 0.76 + 0.03 0.75 £ 0.04 0.72 £ 0.04
Spleen (%) 021 £ 0.04 0.20 = 0.02 0.18 =+ 0.02 0.22 £ 0.03
Testis (%) 0.45 £ 0.04 0.47 £ 0.04 0.50 = 0.05 0.43 £ 0.05

Male Brain (%) 0.62 £ 0.02 0.60 = 0.02 0.62 = 0.03 0.62 £ 0.02
Lung (%) 0.42 £ 0.02 0.42 + 0.04 041 = 0.01 0.46 £ 0.05
Heart (%) 0.37 £ 0.03 0.35 = 0.01 0.36 = 0.02 0.38 = 0.02
Thymus (%) 0.14 = 0.02 0.14 + 0.02 0.13 £ 0.02 0.13 = 0.02
Prostate (%) 0.13 =+ 0.02 0.16 + 0.02 0.15 £ 0.02 0.16 =+ 0.04
Adrenal gland (%) 0.02 = 0.00 0.02 + 0.00 0.02 £ 0.00 0.02 £ 0.01
Pituitary gland (%) 0.01 £ 0.00 0.01 = 0.00 0.01 = 0.00 0.01 £ 0.00
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Table 5. Continued

Dose (mg/kg)

Sex Organs 0 500 1000 2000
Body weight (g) 217.20  10.60 216.40 * 17.40 20480 + 1270  209.10 * 5.60
Liver (%) 296 + 004 302 + 013 302 + 016 3.05 + 0.06
Kidney (%) 0.84 + 0.04 085 + 007 0.86 + 0.04 0.84 + 0.05
Spleen (%) 025 £ 0.02 023 £ 003 024 + 003 0.23 + 0.03
Ovary (%) 0.06 £ 0.01 0.05 £ 001 0.06 £ 0.00 0.05 + 0.01
Fomle | Brain () 089 + 003 095 + 0.08 087 + 0.08 0.93 + 0.05
Lung (%) 0.53 £ 0.04 0.54 £ 004 0.54 £ 0.04 0.55 + 0,04
Heart (%) 041 + 003 042 + 005 044 + 003 0.40 + 0.04
Thymus (%) 022 + 0.05 021 + 004 023 + 002 021 + 0.04
Uterus (%) 030 £ 0.12 030 £ 0.10 033 £ 0.11 0.24 + 0,04
Adrenal gland (%) 0.04 + 000 0.04 £ 000 0.04 + 000 0.04 + 0.00
Pituitary gland (%) 001 + 0.00 001 + 0.00 001 + 0.00 0.01 + 0.00

1) Values are expressed as means + SD (n=5).
2) NS : No significant differences between groups.

Table 6. Hematology of rats under the subacute toxicity of crude antifungal compounds produced by
Lb. plantarum AF1 and Lb. plantarum HD1

Dose (mg/kg)

Sex Organs 0 500 1000 2000
WBC (103/uL) 439 + 1.2808%2 455 £ 0.50 460 £ 127 535 + 244
RBC (106/ul) 742 + 030 765 £ 035 774 £ 0.49 762 £ 0.59
Hb (g/dL) 144 + 05 148 + 06 147 + 06 150 + 08
hCT (%) 20 + 13 435 + 18 36 + 20 444 + 24
MCV (fL) 566 + 0.9 569 + 1.1 564 + 20 584 + 23
MCH(pg) 194 + 02 193 + 04 191 + 08 198 + 08
MCHC (g/dL) 342 + 04 339 + 04 338 + 05 339 + 03

\ale  Reticulocytes (%) 3.04 £ 059 334 £+ 035 292 + 041 345 + 055
Platelets (103/uL) 1154 + 185 1030+ 172 1062+ 107 1093+ 127
PT (sec) 132 + 11 140 + 07 138 + 05 135 + 02
APTT (sec) 204 + 13 201 + 19 200 + 12 197 + 22
Neutrophils (%) 184 + 41 185 + 3.1 203 + 64 182 + 66
Eosinophils (%) 25 + 07 18 + 05 23 + 07 19 + 08
Basophils (%) 01 + 00 02 + 0.1 01 + 0.1 01 + 01
Lymphocytes (%) 763 + 47 760 + 34 750 + 64 773 + 71
Monocytes (%) 22 + 05 31+ 12 20 + 04 21 + 08
WBC (103/uL) 525 + 137 551 + 111 448 + 2.05 429 + 214
RBC (106/ul) 747 + 026 767 £ 0.28 745 + 045 792 + 045
Hb (g/dL) 146 + 04 149 + 02 148 + 08 154 + 06
hCT (%) 04 + 10 29 + 05 430 + 24 41 + 21
MCV (fL) 569 + 13 560 + 1.7 577 + 1.2 558 + 1.8
MCH (pg) 196 + 04 194 '+ 06 199 + 03 194 '+ 06
MCHC (g/dL) 345 + 03 346 + 0.1 344 + 04 349 + 05

Fomale  Reticulocytes (%) 262 + 045 225 + 042 270 + 0.27 210 £+ 045
Platelets (103/ul) 1198  + 83 182 + 171 1119  + 73 1022+ 131
PT (sec) 136 + 02 133 + 03 133 + 06 133 + 02
APTT (sec) 169 + 18 178 + 14 192 + 14 170 + 16
Neutrophils (%) 150 + 79 113 + 40 137 + 23 138 + 50
Eosinophils (%) 20 + 06 19 + 03 21 + 05 28 + 14
Basophils (%) 01 + 0.1 01 + 0.1 01 + 01 01 £ 01
Lymphocytes (%) 80.5 + 80 835 + 4.1 803 + 14 806 + 55
Monocytes (%) 1.7 + 05 22 + 10 28 + 12 20 + 07

1) Values are expressed as means £ SD (n=5).
2) NS: No significant differences between groups.
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Table 7. Levels of serum biochemical indices of rats under the subacute toxicity of crude antifungal
compounds produced by Lb. plantarum AF1 and Lb. plantarum HD1

Dose (mg/kg)

Sex Organs
0 500 1000 2000

ALP (U/L) 609  + 92VN2 557 4+ 35 566 + 99 636 + 152
AST (U/L) 108 + 23 9  + 2 102+ 25 100 + 26
ALT (U/L) 35 £+ 10 28 + 3 3 + 3 31+ 4
GGT (IU/L) 08 + 13 05 = 08 05 = 05 02 + 04
GLU (mg/dL) 143 + 9 153 + 15 160 + 47 167 + 22
BUN (mg/dL) 143 + 37 145 + 30 151 + 28 156 + 3.1
TC (mg/dL) 64 + 25 57+ 55  + 10 54+ 11
HDL-C (mg/dL) 43 £ 15 39 0+ 6 31 0+ 7 37+ 6
LDL-C (mg/dL) 12 + 6 0 + 2 2 + 3 11+ 4
TG (mg/dL) 33 0+ 11 32 o+ 14 24+ 11 23 + 8

Male TP (g/dL) 60 £ 02 58 + 0.1 60 = 0.1 59 + 02
Albumin (mg/dL) 38 £ 01 38 £ 01 38 £ 01 38 £ 0.1
A/G 18 + 02 18 + 0.1 1.7 + 0.1 1.8 + 0.1
T-BIL(mg/dL) 0.11 £ 0.01 0.11 = 0.02 0.10 = 0.01 012 = 0.03
CREA (mg/dL) 04 + 0.1 04 = 0.1 04 = 00 04 = 00
Ca (mg/dL) 99 + 03 98 + 02 97 + 03 97 + 02
P (mg/dL) 71 + 06 72 £ 04 75 + 04 75 + 02
CK (IU/L) 552+ 301 474 + 253 559  + 341 483 + 352
Na (mmol/L) 1430 + 09 1429 + 09 1438 + 1.0 1435 + 15
K (mmol/L) 450 + 030 454 £ 032 458 + 0.29 471 + 0.8
Cl (mmol/L) 1046 + 14 1038 + 16 1045 + 1.1 1042 + 08
ALP (U/L) 345  + 76 336+ 50 410+ 102 335  + 68
AST (U/L) 81 + 23 77+ 17 86 + 16 86 = 30
ALT (U/L) 2 o+ 4 2 + 3 21+ 1 18 + 3
GGT (IU/L) 10 + 15 05 = 05 L1 £ 10 18+ 15
GLU (mg/dL) 138 + 19 139 + 20 144 + 24 135 + 15
BUN (mg/dL) 179 + 50 204 + 64 166 + 19 169 + 7.1
TC (mg/dL) 75 0+ 11 81 =+ 12 76 + 8 7o+ 7
HDL-C (mg/dL) 49  + 10 51 + 3 48 + 8 48 + 3
LDL-C (mg/dL) 1+ 3 1+ 2 0 + 2 0 + 2
TG (mg/dL) 2 + 3 9 + 6 5 + 3 1+ 2

Female TP (g/dL) 63 + 04 64 + 03 63 + 02 61 + 03
Albumin (mg/dL) 41 + 02 42 + 02 41 + 01 40 + 02
A/G 18 + 0.1 20 + 01 1.9 + 01 19 £ 01
T-BIL (mg/dL) 0.09 + 0.1 0.11 = 0.01 0.11 = 0.02 0.11 £ 0.02
CREA (mg/dL) 05 + 0.1 05 = 0.1 04 = 01 04 = 0.1
Ca (mg/dL) 100 + 03 102 + 0.1 101 + 03 100 + 03
IP (mg/dL) 73 + 09 74 £ 08 75 £ 05 77 + 05
CK (IU/L) 231+ 144 251+ 171 308 £ 193 431+ 278
Na (mmol/L) 1421 + 06 1420 + 09 1422 + 08 1421 += 05
K (mmol/L) 423 + 030 431 + 034 421 £ 031 422 + 032
Cl (mmol/L) 1060 + 12 1055 + 04 1051 + 1.0 1053 + 19

1) Values are expressed as means + SD (n=5).
2) NS : No significant differences between groups.
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