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ABSTRACT

To provide information on the safety of crude antifungal compounds produced by Bacillus
subtilus SN7 isolated from Meju, we carried out an acute (single) oral dose toxicity test and
4 week repeated oral dose determination test on crude antifungal compounds in male and female
Sprague Dawley rats. In the acute toxicity test, rats were treated with crude antifungal compounds
produced by Bacillus subtilus SNT orally at increasing dose levels (500, 1,000, and 2,000 mg/kg)
and observed for 2 weeks. In the repeated—dose 28—day oral dose determination study, rats were
orally administered doses of 500, 1,000, and 2,000 mg/kg daily for 4 weeks. There were no
test article—related deaths or abnormal clinical signs in the two studies. In the 4 week repeated
oral dose determination test, there were also no significant differences in clinical signs, body and
organ weight changes, or any other hematological and biochemical parameters between the control
and treated groups. The results suggest that the crude antifungal compounds produced by Bacillus
subtilus SNT up to a dosage level of 2,000 mg/kg are not toxic in male and female rats.
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/\V%oﬂ «]0}04 EAEA ] YehA Frklee et
al, 2003; Kim et al, 2007). &} o]& A% 5 &
AL AxAA F EQEE S22 Badillus
cereus(B. cereus)}; aflatoxin A FFole oA
o] FAFO R AAEIL Qrhlee et al. 2016),
kAl el Exs)
el AFOR okE Fel EASCHE 2Eol
Qslo] B4 L ARRO] AFHS FUA 4
SJtH(Schoeni & Wong 2005; Stenfors Arnesen et
al, 2008), WebA 2155 Al nAES AHS oA
A& FHEP] et = A7t dasit

Gt EA FollA bacteriocine &2} Fo] nEo]
Abele A d7d el antimicrobial peptide) 2
Urbz 0 2 bacteriocing sl m=} FEsh
2 e AT oR fARE w3l tiste] A7)
2bs e BES udttK(Tagg et al. 1976
Cleveland et al, 2001), Bacteriocine QI7F B &
Bo| 23l7]dke] vl JlRs) gl o3| E3
Hu® QAo FEataL xhRsdo] glo] Aol <t
Ak HAAREAR ARBo] ZFsdltKFuller 1989
Friedman et al. 2000).

Bacillus 48 2% 9 Z4% HaA] ol T3
T ZF sholn, tieket aae} e EHES
ksl Ae® dejx]  QJri(Schallmey et al.
2004), Bacillus 4 % B, subtilis, B, licheniformis,

B cereuse &, 5%, 371 5
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B amyloliquetaciens, B, pumiluse European Food
Safety Authority(EFSA)l| 2J3ll “Qualified Presuaption
of Safe(QPS)"=Z. A= o] etAdo] ShE H F50]
o}, B3k o] & B subtilise Generally Regarded As
Safe(GRAS) m|AEZ <A wlel(Sharp et al.

1989) AetA| 29| o] g0, o]5o] ik s
2g o]8e AA AFREA ] IS A4 A
HEA Y LFAEe] AEAAR 28 7ol
e & RAog Ayzter

ufEba] H2 LEAFEERE f3d
ABPEA 2Fe] FHL FIATE HFE Eelst

L, o]5e] RHlske =S AAlet] 548 7

5 FEsle] A S AFEE A=
A el ddAol 7t B subdlis JNS9
probiotics2A 9] &-8/d5 A7 At SEAET
Fol Z4A AF A3 A5 A ICRA] o wE
Follx =AdehH el Wst idivka Baskelck
(Kim et al, 2015). ¥l E2|d Bacilus sp.
A9184 2] ¢ - 4= Sprague-Dawley(SD) ratol|A]
o FA54 7AY kel 10744 Folstelw A
FTHSRL Q] ol SAFel jlof HskintaL
HUSItHLim et al, 2004). F3F X 2HE &
g - =A% 7Axpba e QA Sl Lactobacillus
plantarundLb, plantarum) AF10| AAVsl= Z&7T
EHo] 2H e thgh 477 FHEFS] S AT (Lee et
al, 2013)¢} AR B2t Lb, plantarum HD13}
Lb, plantarum AF10] A3/38 ZRTEZ HE A
S MEREAZA F8 71eAS SolEr] ¢
Sk P dEo s WI|Fo] g gHER oo
)3} EAA3(Chang et al, 2015) 977} obdsic}
I Huskeie}, o] olefgk S0l Al Al
A Aol bl S Hoof SkaL o] ] A #
& oF Tk AFefoRERbA M Hols
ofok gttt AF7NA] Bacillus 501 olE0] Ak }
T E2d| B3 SAATE v|ask
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1. A=
Al T wFRTE e Zor 2AdE)
213 ogokstky) 21Zn| Y EAF M B cereusol
T4 71A|H, bacteriocing A4
B subtilis SN7& AH3s}o] o]S0] A
E4& 283190 HLee 2014). TSB(Difco Laboratories,
Detroit, MI, USA) 5 mL YA R EeliF 1%=
AEste] 37CeAA 1241F IR ollA] A wiks
AN 5, TSB 50 mL AA] wj Aol ekl 108
Este] 37C oA 24ARF FRE 2 ugS AAIEE
oh, B ufekels YAEE](9,950xg, 15 min, 4C)3}

of NS FH3lk & A= ]°-n_ 0.20 #m membrane
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Al € g {’—_ 50% aqueous acetonitrile (HPLC-
grade, Fisher Scientific, Fair Lawn, NJ, USA)e]] =<
0.20 #m syringe filterZ %3} 33} T} preparative
LC 9104 HPLC system(Japan Analytical Indusry,
Tokyo, Japan)° 2 H23}3th, Z¥3} detector=
JAIGEL-W gel permeation chromatography column
(W252, 20x500 mm, Japan Analytical Industry)e}t
3702 UV detector(Japan Analytical Industry)& AR&-

A}, AlEa= Speed vaccum concentrator(CentraVac
VS-802, Vision Co., Speed, Seoul, Korea)Z ©]-83}
o BuiE AAG § A AlE= ARSI

A2 SAELA FAGSPE) dH el sD 7ls
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o] 579 ¢ - AFE FEEITE(F)(Seoul,
Korea)ollX T¢Jsleitt. GLp 77|1#el d=3ls)
SEAE AT A=A O] AFA(Hwasun
Korea) ] FEART A 157U 2371 &<t A
HE T5 Aldste] AAEEA A HRsE
T ARl ARBERSICE AlS Hel o W TS
olg3le] & - & 2zt 20mlele] AFFES Fol &
FEE snped AYrow Fefakln. AldEEe
AL L 23 £ 2T, K 50 £ 5%, E7) 3¢
10~183]/A17F, @d5 WL 12ARF
300~500 Lux®@ ZHslglon, ZajglHy|o|E AL
22220 W x 270 L X 130 H mm) Alo]R] A A
3loith, AlEe ET¥ laddiet SL79(Laddiet, NJ,
USA)E, S5+ ROFE UvAihTste] A7 35
3t 7 A8 BT SRS 2% eh=slEt

FIANEAT Y A=A ATA TEATEE Y3
o] Aol & wlo} FEAFReSdE| o] A wet
et irk SN s: T3] 7dRFo] 544418 1AC2015-
0253, 47 WHE A7Fo] SRFEAAAIR 1AC2015-
0163).
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G3F &2 AlEE Fo A 122413 A2
5, Aes SAT the AR EFHE Eg=
S5 BEEA GYE S ARSE e,
= 2ZolokZobdx] EAA|H 7|2 (KFDA, 2009a,
2009b) el wet G A=A 518 e B
¢l 2,000 mg/kg/day= Hil g0 2 AT}
L2 AALe FHE 28 Fo| AF kg & 2,000,
1,000 & 500 mgo & w-gaF S8 AggFoz Al

Akt AlEEde AasHRTE FMEken,
fzre Basiriks Foasltt Folde &
d AT 7IEeR vid Ik ARIH(AE 104]
o] AF kg 10 mLE FTFHE SHE et
AREE ol-gate] flulel] AF Fofstlat. Ald=E
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OECD Guideline(OECD 2001)]] W} Hil 59l
2,000 mg/kg/dayS &0 2 ALg3)7] wjiol ¢k

3] S AR nRPIAR &5 AAL F
22 Fo] AF kg & 2,000, 1,000 Z 500 mgl &
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8. HIEF0] Algel HMSH ZHA}

1223 AAAZ) AFEE] DA HAke #
A 2 AFTE E 1 mLE EDTA AIEWEDTA
2K, BD vacutainer)oll AjF3ste] 724 7](ADVIA,
120E, Seimens, USA)Z &35}t A= 2=
WuTe, AP, An2EN G, ArhEaeE
A, B AT £4, BE 49T YALE, B
AT AL v, WA, 4T, 557,
AT, EAF, 4T 9 BeTE Sgsd
PA-SIAZE vacutainer tube(ONC sodium citrate,
BD vacutainer, NJ, USA)ol| &g 2] 3lo] GrlE
2](3000 rpm, 4C, 103)3t] & Eel3te] Eo
S 7](ACL 7000, Instrumentation Laboratory,

NY, USA)E &A3}3)
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5l Jol = UX-E 3000 rppm(4TC)
o= 2087 AR WL ko] ol
8} 2524 7|(Hitachi-747, Hitachi Medical,, Tokyo,
Japan)2 ZAAFHE-S alkaline phosphatase(ALP),
aspartate aminotransferase(AST), alanine aminotransferase
(ALT), glucose(GLU), blood urea nitrogen(BUN),
total cholesterol(TC), triglyceride(TG), total protein
(TP), albumin, albuminglobulin ratio(A/G), total
bilirubin(T-BIL), creatinine(CREA), ZH5(Ca), F7]¢]
(IP), YEFNa), ZH(K) B d2(CHE S35t
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10. SAXNZ

A2l 3k BARA]L SPSS 19.0 P/C package
£ ol&ste] FYstlon, RE ARRES Fad
FEAE eI, TalFe] 54
tests Fol Tt HBE AHA
ANOVAS]| oJ3}o] 7t i 7ke] f-of4 Fekde). 4
T HHER MRS AT, A7) 5 ARAFHE,
dolishz] 2} gl dAiststs] ke Aol thshe]
one-way ANOVAES 2AJsle] f-o48 ZATSHIT)

A
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&1 O e
512 Levene's

ru[o rol

., one-way
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. Z2s 9 »3

AES A, =, L-EEH500, 1,000 E 2,000 mg/kg) S
2 3F A 3] ATt T 1443 Azt Ay
+ Table 13} 2T}, Table 19149} 2

o2 o5k APEEE B oA

OECD guideline] k2 AJ&EZ o] FE7} 2,000
mg/kg A wl AP ZHAZE Q= e FEAs L
olAsFr R B Ao ARRSF B subrilis SN79]
Ak 230 24 B BAlE L] kS gl
AT =4 P AEE e T8 AR

2l AT WMSh= Table 29k o] 770 5 71A] Al

it

¢

Table 1. Mortality and clinical signs in male and
female rats treated orally with crude
antifungal compounds produced by Bacillus
subtilis SN7 for 2 weeks

Dose

Sex (mg/kg BV.) Mortality ~ Clinical signs
0 0% (0/5) NAD
500 0% (0/5) NAD
Male
1000 0% (0/5) NAD
2000 0% (0/5) NAD
0 0% (0/5) NAD
Fernale 500 0% (0/5) NAD
1000 0% (0/5) NAD
2000 0% (0/5) NAD

Y NAD: No Abnormality Detected.
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Table 2. Body weight changes in male and female rats treated orally with crude antifungal
compounds produced by Bacillus subtilis SN7 for 2 weeks

s Dose Days after administration (g)
X
(mg/kg B.W.) 0 7 14
0 176.4 + 440N 2672 £ 9.3 3149 + 13.1
vl 500 176.6 + 5.1 2589 + 169 299.1 + 294
e 1000 1742 + 49 2584 + 11.5 3022 + 145
2000 1731 + 70 2600 + 6.6 3031 + 122
0 1372 + 62 190.1 + 104 2014 + 150
- 500 1403 + 5.1 1913 + 7.1 2104 + 9.1
emate 1000 1415 + 76 1944 + 172 217.0 + 20.5
2000 1392 + 59 1960 + 52 2047 + 43

Y Values are expressed as means + SD (n=5)
2 NS: not significantly different among groups.

Table 3. Body weight changes in male and female rats treated orally with crude antifungal
compounds produced by Bacillus subtilis SN7 for 4 weeks

Sex Dose Days after administration (g)
(mg/kg) 1 2 3 4
0 262.6 + 1232 3222 + 189 368.7 £ 25.2 402.6 + 27.1
Male 500 268.8 + 12.4 330.4 £ 215 3743 + 32.2 404.0 £ 35.8
1000 263.0 £ 12.3 318.8 £ 20.6 356.4 + 24.6 378.8 + 244
2000 2658 £ 13.1 3259 + 268 371.8 £ 37.7 404.2 £ 453
0 1783 + 17.5 206.7 + 15.5 2263 + 16.2 2381 £ 135
Female 500 179.7 + 11.4 205.7 + 15.0 230.0 £ 174 240.7 + 164
1000 184.1 =+ 9.5 2117 £ 175 2346 £ 21.0 245.8 + 24.5
2000 1756 £ 9.2 2054 + 7.7 2250 £ 69 236.4 + 10.2

Y Values are expressed as means + SD (n=5)
2 NS: not significantly different among groups.

Table 4. Food consumption in male and female rats treated orally with crude antifungal compounds
produced by Bacillus subtilis SN7 for 4 weeks

Dose Week after administration (mL)
Sex
(mg/kg) 8 15 22 28
0 2068 + 06170 3062 + 0.06 36.76 + 2.61 3652 + 3.72
e 500 47.06 + 13.25 3036 + 0.33 37.10 + 3.93 3416 + 227
1000 3040 + 100 30.16 + 0.33 3434 + 026 31.20 + 027
2000 3052 = 0.94 30.66 + 0.65 38.10 + 429 35.02 + 3.04
0 2326 + 163 2120 + 1.00 2750 + 0.59 216 + 246
1 500 2144 + 090 2148 + 207 2604 + 1.10 2126 + 037
Female 1000 2440 £ 0.68 20.84 + 2.25 2480 + 215 28.80 + 1.647
2000 2154 + 051 270 + 123 2644 + 0.15 2042 + 1.94

Y Values are expressed as means + SD (n=5).
2 NS: not significantly different among groups.
3 Statistically significant from control ('p<0.03).
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Table 5. Necropsy findingsin male and female
rats treated orally with crude antifungal
compounds produced by Bacillus subtilis
SN7 for 4 weeks

Dose Necropsy finding
Sex

(mg/kg B.W.) Extrenal Internal

0 NADY NAD

500 NAD NAD
Male

1000 NAD NAD

2000 NAD NAD

0 NAD NAD

500 NAD NAD
Female

1000 NAD NAD

2000 NAD NAD

Y NAD: No Abnormality Detected.
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Table 63} Table 7& B subtilis SN7°| Akl
T B HE AARS old ) AhEF
(absolute weight) 3-& AtF(relative wight)S
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|'E 71__|.LEO:1 _Q_F_"DF 7:1I-IA|0-IO|

YA~ mean corpuscular hemoglobin, MCH), Ht
A8 M4 F%(mean corpuscular hemoglobin
concentration, MCHC), &< (reticulocytes),
o platelets), ZREEH AZHprothrombin time,
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Table 6. Organ weights of male and female rats treated orally with crude antifungal compounds
produced by Bacillus subtilis SN7 for 4 weeks

Dose(mg/kg)
Sex Organs
0 500 1000 2000
Liver (g) 1093 + 0.68"™2 1096 + 1.40 10.38 + 1.02 10.80 + 2.11
Kidney (g) 298 + 0.34 297 £ 043 2779 £ 0.26 289 + 032
Spleen (g) 0.74 £ 0.11 0.78 + 0.08 0.68 + 0.07 069 + 0.14
Adrenal gland (g) 0.068 + 0.008 0.081 £ 0.016 0.066 = 0.010 0.070 £ 0.011
Testis (g) 290 + 0.19 3.01 + 0.16 299 + 022 3.15 + 0.30
Male  Brain (g) 2.06 + 0.08 2.10 £ 0.05 2.02 + 0.07 205 £ 0.10
Heart (g) 1.28 + 0.07 1.32 £ 017 1.25 + 0.04 1.31 £ 0.08
Lung (g) 146 £ 0.12 1.56 £ 0.27 148 £ 0.25 152 £ 013
Thymus (g) 0.53 £ 0.12 0.61 + 0.10 0.52 + 0.07 0.55 + 0.10
Prostate (g) 0.57 £ 0.08 0.61 + 0.09 0.58 + 0.15 0.56 + 0.09
Epididymis (g) 1.00 £ 0.09 1.09 + 0.09 1.08 £ 0.09 1.07 £ 0.05
Liver (g) 6.58 + 0.84 6.61 £ 0.76 724 + 0.71 6.27 + 043
Kidney (g) 1.81 £ 0.19 1.79 £ 0.21 1.88 £ 0.16 1.80 £ 0.23
Spleen (g) 0.46 £ 0.06 0.53 + 0.08 052 + 0.14 0.46 =+ 0.05
Adrenal gland (g) 0.092 + 0.012 0.102 £ 0.019 0.098 = 0.012 0.087 £ 0.015
Ovary (g) 0.137 + 0.027 0.135 £+ 0.022 0.142 + 0.021 0.124 £ 0.015
Female Brain (g) 1.92 + 0.04 1.87 + 0.06 1.97 £ 0.10 191 £ 0.06
Heart (g) 0.83 £ 0.07 0.84 + 0.07 089 + 0.12 0.82 + 0.03
Lung (g) 1.20 £+ 0.13 121 £ 0.11 1.28 £ 0.20 L.15 £ 0.10
Thymus (g) 0.51 £ 0.11 0.57 + 0.07 0.57 £ 0.12 0.52 + 0.11
Uterus (g) 0.60 =+ 0.13 0.58 =+ 0.25 0.63 + 0.15 0.55 + 0.17

Y Values are expressed as means + SD (n=5).
2 NS: not significantly different among groups.
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Table 7. Relative organ weights ofmale and female rats treated orally with crude antifungal compounds
produced by Bacillus subtilis SN7 for 4 weeks

Dose(mg/kg)
Sex Organs
0 500 1000 2000

Body weight (g) 3732 £+ 262 375.2  + 329 3548 + 25.2 375.7 £ 40.2
Liver (%) 293 £+ 005”2 291 + 0.8 292 £ 015 285 + 026
Kidney (%) 0.80 + 0.04 0.79 = 0.06 0.79 + 0.04 0.77 + 0.02
Spleen (%) 020 = 0.02 021 = 0.01 0.19 = 0.01 0.18 = 0.02
Adrenal gland (%) 0.018 £ 0.002 0.022 + 0.003 0.019 £ 0.004 0.019 £ 0.003
Testis (%) 0.78 + 0.05 081 + 0.08 0.85 + 0.10 084 + 0.09

Ml Brain (%) 055 + 0.03 0.56 = 0.04 0.57 + 0.02 0.55 = 0.08
Heart (%) 034 + 0.02 041 + 0.03 035 + 0.03 035 = 003
Lung (%) 039 + 0.03 156+ 0.27 041 + 0.04 041 + 001
Thymus (%) 0.14 + 0.04 0.16 = 0.02 0.15 = 0.01 0.15 = 0.01
Prostate (%) 0.15 + 0.02 0.16 = 0.02 0.16 + 0.04 0.15 + 003
Epididymis (%) 027 + 0.03 029 + 0.02 0.31 + 0.03 029 + 0.03
Body weight (g) 2187  + 157 2226 + 16.7 225.7 £ 22.7 2164 + 10.2
Liver (%) 300 + 020 297 + 015 321 = 0.16 290 + 0.11
Kidney (%) 083 + 0.07 0.80 + 0.06 0.83 + 0.05 083 + 0.08
Spleen (%) 021 + 0.02 024 + 0.03 0.23 + 0.05 021 = 0.02
Adrenal gland (%) 0.042 £ 0.005 0.046 + 0.009 0.044 £ 0.005 0.040 £ 0.007

Female Ovary (%) 0.062 £ 0.009 0.061 + 0.013 0.063 £ 0.009 0.057 £ 0.007
Brain (%) 0.88 + 0.05 0.84 + 0.8 0.88 + 0.05 0.89 + 0.04
Heart (%) 038 + 0.02 038 + 0.04 0.40 = 0.02 038 + 0.01
Lung (%) 055 + 0.03 0.54 + 0.02 0.56 + 0.05 053 + 0.04
Thymus (%) 023 + 0.04 0.26 + 0.03 0.25 + 0.03 0.24 = 0.05
Uterus (%) 028 + 0.04 026 + 0.09 0.28 + 0.07 0.25 + 0.07

Y Values are expressed as means = SD (n=5).
2 NS: not significantly different among groups.
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Table 8. Hematology of male and female rats treated orally crude antifungal compounds produced
by Bacillus subtilis SN7 for 4 weeks

Dose(mg/kg)
Sex Parameters
500 1000 2000

WBC (10°/uL) 555 + 1432 506 £ 1.22 462 £ 054 411+ 108
RBC (105/uL) 720 + 0.21 749 + 041 749 + 0.38 7.37 £ 0.33
Hb (g/dL) 141 £ 03 144 + 05 149 = 0.6 145 = 08
Het (%) 414 £ 10 421 + 1.2 436 + 1.6 425 = 20
MCV(fL) 575 £ 19 564 + 24 582 = 26 576 = 1.6
MCH (pg) 197 £ 0.6 193 = 09 199 = 1.0 197 = 07
MCHC (g/dL) 342 = 03 342 + 03 342 + 03 342 £ 08

Male Reticulocytes (%) 3.01 £ 0.39 2.68 = 0.27 246 £ 0.16 270 £ 0.63
Platelets (10*/uL) 936 + 71 1058 £ 94 962 £ 67 1007 £ 146
PT (sec) 129 £ 1.1 124 £ 05 127 £ 03 124 £+ 03
APTT (sec) 170 £ 40 150 = 24 157 £ 20 149 = 23
Neutrophils (%) 162 + 68 123 £ 6.4 171 + 33 133 = 41
Eosinophils (%) 1.6 + 07 1.2 + 03 1.7 + 06 1.3 £ 05
Basophils (%) 02 + 01 02 + 0.1 01 + 0.1 0.1 + 0.1
Lymphocytes (%) 79.1 + 74 839 =+ 69 719 £+ 35 823 + 39
Monocytes (%) 20 + 05 1.6 = 0.6 21 = 08 1.8 = 02
WBC (10°/ul) 375 £ 152 485 + 0.87 540 + 271 5.07 £ 1.02
RBC (105/uL) 775 £ 0.35 7.55 £ 0.37 7.63 = 0.31 791 £ 0.24
Hb (g/dL) 51 £ 04 150 = 0.6 154 = 04 154 £ 03
Het (%) 430 £ 1.3 426 = 20 437 £ 1.0 438 = 1.2
MCV (fL) 555 £ 19 564 = 1.0 573 £ 19 554 £ 06
MCH (pg) 195 = 07 198 = 04 202 £ 0.7 195 £ 03
MCHC (g/dL) 352 = 0.2 352 = 0.6 352 = 02 353 £ 05

Female Reticulocytes (%) 215 £ 025 226 + 0.63 249 + 0.66 201 £ 036
Platelets (10*/uL) 1023 £135 957  £230 1060 £137 1116 £ 67
PT (sec) 130 + 03 133 £ 10 127 £ 04 131 £ 05
APTT (sec) 16.8 £ 1.5 144 £ 35 173 + 0.7 167 = 20
Neutrophils (%) 104 + 31 109 = 59 10.0 = 32 87 = 17
Eosinophils (%) 1.8 £ 08 14 £ 05 1.6 £ 0.5 12 £ 04
Basophils (%) 02 = 0.1 0.1 = 0.1 02 = 0.1 0.1 = 00
Lymphocytes (%) 838 = 49 843 + 5.6 842 + 3.7 862 = 16
Monocytes (%) 26 = 13 21 £ 02 26 = 04 24 £ 04

Y Values are expressed as means = SD (n=5).
2 NS: not significantly different among groups.
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Table 9. Levels of serum biochemical indices in male and female rats treated orally with crude
antifungal compounds produced by Bacillus subtilis SN7 for 4 weeks
Dose(mg/kg)
Sex Parameters
0 500 1000 2000

ALP (U/L) 675 + 185 N2 690 £ 73 691 £ 118 534+ 76
AST (U/L) 111 + 26 114 £ 26 114 + 23 115 £ 25
ALT(U/L) 33 + 3 30 £ 5 30 £ 5 29 £ 1
GLU (mg/dL) 154 + 13 159 £ 17 151 £ 10 150 =+ 23
BUN (mg/dL) 122 + 20 124 + 3.1 125 £ 19 133 £ 16
TC (mg/dL) 61 + 19 61 £ 15 52 £ 11 68 £ 10
TG (mg/dL) 24 + 11 26 £ 22 34 + 5 31 £ 13
TP (g/dL) 59 £ 02 58 £ 0.1 57 £ 02 58 + 04

Male  Albumin (mg/dL) 38 £+ 0.1 38 = 0.0 3.8 =+ 0.1 38 =+ 0.1
A/G 1.8 £+ 0.1 19 £ 01 20 + 0.1 19 + 01
T-BIL (mg/dL) 0.03 £ 0.02 0.02 £ 0.01 0.02 £ 0.02 0.02 £ 0.01
CREA (mg/dL) 04 + 0.1 05 = 0.0 05 + 0.1 05 £ 0.1
Ca (mg/dL) 9.0 + 03 89 + 04 80 + 04 82 + 06
IP (mg/dL) 78 + 0.8 74 £+ 1.0 75 + 04 73 £ 06
Na (mmol/L) 1457 + 0.7 1466 + 09 1465 + 14 1459 + 1.2
K (mmol/L) 435 + 0.35 437 + 035 432 + 0.35 456 + 0.34
Cl (mmol/L) 106.7 £ 1.2 1068 + 1.5 1074 + 1.0 1064 = 0.9
ALP (U/L) 428 £+ 80 436 £ 83 448  + 88 388 £ 76
AST (U/L) 102 = 16 102 =+ 94  +26 92 £+ 20
ALT (U/L) 21 £ 4 21+ 21 £ 1 22 £ 2
GLU (mg/dL) 121 + 14 124+ 18 132 £ 11 130 + 8
BUN (mg/dL) 152 £ 13 181 + 44 154 + 22 160 = 1.6
TC (mg/dL) 51 £ 7 43 £ 12 58 +20 51 £ 10
TG (mg/dL) 14 +£ 5 13 + 7 14 +5 9 + 3
TP (g/dL) 59 + 02 60 + 02 6.1 + 0.1 60 + 0.1

Female Albumin (mg/dL) 39 + 01 40 + 0.1 40 + 0.1 39 + 01
A/G 20 = 0.1 20 £ 0.1 19 + 0.1 1.9 + 01
T-BIL (mg/dL) 0.03 + 0.01 0.03 =+ 0.02 0.04 + 0.01 0.03 £ 0.02
CREA (mg/dL) 0.5 = 0.0 06 = 0.1 0.5 + 0.1 05 = 0.0
Ca (mg/dL) 86 + 0.6 88 + 06 88 + 0.6 86 £ 05
IP (mg/dL) 73 + 0.1 74 + 04 72 + 0.7 75 £ 03
Na (mmol/L) 1449 + 08 1441 + 12 1448 + 13 1443 £+ 04
K (mmol/L) 411 £+ 0.22 405 + 0.39 3.80 £ 0.07 404 £ 0.19
Cl (mmol/L) 105.1 £ 09 1047 + 1.3 106.1 + 1.3 106.0 £ 14

Y Values are expressed as means = SD (n=5).

2 NS: not significantly different among groups.
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