125 %19 LERT e i T R 4 Vol. 12 No. 19
2021 410 H Journal of Food Safety and Quality Oct. , 2021

L- 28 d

MeooBk, 31 W, EARR, BFE, X MR, WA, ST, T Ot EAW
(ITFRA B BB .0 2 5 KPS FSE R, RIS 210009)

# E: B R LR R RIS EE Ok, AR MRE GB 15193.22—2014 (B L2 E K
FrdE 28 KD FEMEREE ) |, PeBOICH: & 5 54K (specific pathogen free, SPF)Zfdt# SD (Sprague-Dawley) K B,
AR TR BEML AT B 4 4, FF L-BaT i fADBE 40 5134 B8 0.00,2.50,5.00,10.00 g/kg B AFERERDRL, 14450 28 d, [F]
B R AR R A 2 A, RN 14 do 20 R A2 0145 AR, BRI T 0 8 A 2
&, CREMAE, AT, A FHSUR IR . R X R L, LB o ] A i (Mt |
HER RS B it FA T, FLES IR R IR B R L-BTRLrs KB — ek a . IR PR
PRAFRL . M7 AA R | R R A MR ) S ZH SO By 7 A A s B B SR S5 7
AT, L-FTRLFoE T . HER R 28 d &8 B JC v WA E /5 (no observed adverse effect level,
NOAELYH 43510 13.67 F1 13.92 g/kg(4r BIAH S T 15 ¢/d HEFFER AE W 55 F1 56 £if).
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Study on the L-arabinose 28 d repeated dose oral toxicity in rats

CHEN Geng, LIU Xie, SHI Wei-Qing, LU Luo-Ding, WU Jun, YANG Ming-Jing,
LV Zhong-Ming, BIAN Qian, XI Qing-Li’

(Institute of Toxicology and Risk Assessment, Jiangsu Provincial Center for Disease Control and Prevention,
Nanjing 210009, China)

ABSTRACT: Objective To evaluate sub-acute oral toxicity of L-arabinose in rats. Methods According to GB
15193.22—2014 National food safety standard-Repeated dose 28-day oral toxicity study, specific pathogen free
(SPF) grade healthy Sprague-Dawley (SD) rats were selected and divided randomly based on their bodyweights into 4
groups, L-arabinose were administered via diet at dose levels of 0.00, 2.50, 5.00 and 10.00 g/kg for 28-day, satellite
groups of control group and high dose group were added, and the recovery period was 14 d. At the end of the
treatment and recovery periods, empty body and the main organs were weighed and blood samples were collected for
the hematology, serum biochemistry and histopathology inspection. Results Compare with the control group,
L-arabinose could significant decrease the body weights and food intakes of male and female rats, and the indicators
could recovered after treatment-free; there were no L-arabinose-related toxicological implications on clinical
observations, eyes, food utilization, urine routine, hematology, blood chemistries, organ weights, organ/body weight
ratios, gross necropsies as well as histopathology in rats. Conclusion Under the conditions of this study, the no
observed adverse effect levels (NOAEL) for L-arabinose on male and female rats are determined as 13.67, 13.92 g/kg

respectively (which are 55 and 56 times of 15 g/d for recommended dose in adults) when administered via diet for 28
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consecutive days.
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L-B[ 7 A1 B (L-arabinose) /& | 1Z A4 FTAAY S 47 4 R
IR IR A WA F vh ) LB, 02— P IR (BT A
RN, EA s o . T A Rt 1 T 2 A TR
B A 2R A B AR B LB AR AL 22
FERAFAE, VB L-BIRAARs 346 00, DR &8 i
AT L LAV SR A R R, BRI MmE R
R RIB YD, R AT A T R 77 i 2 AP T it B (45
RRR PR, B L-FTRAOBEE AR AP AT iz, AR
3ok B A S T BT R A ARG e RN 0 1 £ 4 v R TE R 2 B
(non-starch polysaccharides, NSPs)%5 2 = Hk A % i) Wl
B L-RThifaplh, BT e IR, RRMEM L-
BT RAFURR IS R B S P R ke 70 AR
BB RAZERW) § & T P2 (Flavour Extract Manufactures
Association, FEMA)EUK; L-Bil i (A E ARSI H 425 &
i 4 (FEMA No.3255)51 56 £ 5h 24 i B A HL=) (Food
and Drug Administration, FDA L-BilHi{FTHE51 A —A K
L4 B i (generally recognized as safe substances. GRAS)
[GRAS Notice (GRN) No.000782], 13k A%
B Y 55 i [(substances added to food, ZRIFRZ N
everything added to foods in the United States (EAFUS)],
B AR AR R AR R 0.1%~10% 7 HAH B4
LB A B4 S 5 OB K P 5% 09 45 R (R FH 34 2 i (food
for specified health uses, FOSHU)®, 7EFK[E, GB 2760—2007

CESBSIFRIER TAERRAE ) U LB ss A il
FHRE SRR R4 30, Sifith: N248; 2008 45, L-BaHifrhi
BEHEAEAE B TR £ S (R 22 B e o)), v) A TR 22
AL A AN S A0 2010 4F, L-BTRLAARE A A
S, 18 TGN U o sl 3 B A R e,
9 6.0 g/d"; BT GB 2760—2014 { &l A ERbRE &
sm S IR BRI YTk A A S/ 0 £ S R SR AR
ZEY, AR R R A TR E . AR, EHATE NS
HX LB et R o4 I, Feie
A A MR R S A o R A e E

IR L, LhRTRLaR e kL, I (i 4 2 42
B ARSI EL L-FIRL a4 7 T A3 . A,
WA 0, R 40T B AR 5. kS
HEAEAE B R B S G S R Y L-FTR P B e A )7 i
KA Z ¥ ARMELL, Wik, 46250 L%k S
) L-BTRr A m i £ B 22 S PEEf 9

ABFFER KR 28 d wEREZ 0 QauE, I
B 20y K ) AR o B Y A2 Wl A 1 LBl Al i ]
RES I ARG, T AR B R 21 dis

1 RS

1.1 #R5ERF

L- Bl B2 A1 B (46 B >99.0%, 77 &h dit 5 : HGBT-
SCCP-SLA0-20190614-03-A, “LRIARPEEYHAA R w]2E
7, BN AHEFEBEARN 15 gd, B 025 gkg(WUAR
60 kg i, TIF).

WRORTHAR[AIHT4E, TS RE: 37.0%~40.0%, Rt ik
AR B A PR R, e (P al, 258 ARl
MR\ H]); COMBI-SCREEN®11SYS PLUS JRAMHRAAE A (7
Analyticon Biotechnologies AG A H]); BiaEIMAK | B i s
[ (prothrombin time, PT). & fkH53-5E ML 1% B 7] (activated
partial thromboplatin time, APTT)A55%E LS & (Fl FE 32 61
BES7 AR A 7 SR G A PR wl ), PR N L B R R VR
(sheath rinse) . ZRGLIEHIR(EZ wash) ., 1d Ak E I T i (perox
sheath), perox 1. perox 2. perox 3. ZLAHJf/Ifil/Mii(red blood
cellplatelet, RBC/PLT). Ifil£]. 2 |1 (hemoglobin, HGB). Mf{4:
KAl (basophil, BA)YSF42E MR 43Hrialin| (75 SIEMENS
N, NWRIRE IS4 M (alanine aminotransferase, ALT), K
[TAE PR AL L T2 fi(aspartate aminotransferase, AST) \ A+ 2t
Y JIK il (glutamyltranspeptidase, GGT) . i P: B B2 [iff (alkaline
phosphatase, ALP) . &2 [(total protein, TP). F%& [ (albumin,
ALB). #i%iBH(glucose, GLU), JRZ & (urine nitrogen, BUN),
L (creatinine, CRE), & H[A] (total cholesterol, TC). Hi
“F(triglyceride, TG). CI'. K', Na"%A:Akik il & (Ge LY
BHEBA A BRAF]) .

1.2 UE5REF

DS-671 HLFFE(EHESF R B 54 FRZ A]); 17500 LA
FRT-CR AT AR ); TY-A R E R IRS (- E
BRI B G425 ) ); COMBI®SCANSO00 JR 43 A% (7 ]
Analyticon Biotechnologies AG %\ #]); COATRON™1800 4>
B s B 53 AT A (78 ) 36 0 B 97 A 2 7 5 5 8BRS /D),
ADVIA®2120 Ti43 2K I % 20 A A (F8 [ SIEMENS 23 l);
AU640 4= A AL Hr{U(H 4 OLYMPUS 2\ F]); RM2245
 H 8h A W U1 v ML (4 E LEICA 23 v ); HISTECH
PANNORAMIC MIDI % “7 55 HE 49 4t 70 1 4% (69 °F F
3DHISTECH A BRA ).

1.3 LN
TCHFE IR JE AR (specific pathogen free, SPF)ZfiiE SD
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(Sprague-Dawley) K i, M. HE#% 50 H, Wil 4EmA| s sh

YIH ARG PR R, A= ATES: SCXK(#1)2019-0001 =,

FrEAEIES: 1911150062, SEESH) 5 B b5 150t e 4 vl
UES: SYXK(#7)2017-0031 &, HBis&f: 12 h BARASE, =
1R(22+2) °C, FHXHERE(60+5)%

1.4 RIEFE

1.4.1 shdho

K ERRETE N 3 d J5, FRIRTTRY 73~93 g. fikH
GB 15193.22—2014 { & R Z 2 EZrME 28 R4 HEH M
55 ) M GB 15193.21—2014 (&S LB KhrifE 2Pk
BRI VL ) WA CHRLE, A3 PE R R 5T 43 )2 BB 43
AFREAAM TR, A5 0.00(FE Al k% fE 4,
PLF R Bk %t B ZH) AN 2,50, 5.00, 10.00 g/kg 3 432X 5
WA T AAFERRAL . RS RIREA, 298 Y FHEEA
HHY 10,20 140 f%, & HAB AR Y 5 s R 10%
T1), FRLHMEHER 10 H; T2 ph 0 M 20 A0 e 30 kL 0 14
ik, FFiRI0 W I R, FRam . M4 5 Ho
142 2R REART %

SYIARDEL R MBI S 55 2 Py i A R W
TAEREE, PFATES: JREHE 2017-05005 5. k. H. &
3 AR 2R R R 8 R R A O TR SR A R A
BAHITHIH 2.5% ., 5.0%F 10.0% (m:m), [FEIRHZEEA
AR 2R T 20.0% (mem)ir HG ] 0 50 8 i s 26 11 LA
AT 2 AR R WK SR R KR, TR
S Tl AT ARk GO 2 X R | I AP R AR R
EEERAHIN 21.86%. 21.33%. 21.15%. 20.83%, m:m),
2 CCo MR, FAsHEHALE. LIAEH 2 100 g/kg MR A
5T R EUH B I b H iR p ik, SR 28 d,
TARMARENN 14 d. Fifs KEIIRERSE
143 MESEHT

IR RS A N 2 s —oge . IRRHRG 2 |
PR, AR PR . BRI SRz
IR IBREA L (g/kg) L s G AR . I A I AT K Ak
BOAREAK)L6 h, FRiESERTRS, B3hkiunatse, &
AR IMRE I B R HEA TR A G A 5 A U IR A

144 AW 4847 B

MM PT, APTT: #EREE:; 41 fl(white blood
cell, WBC) .RBC.PLT: it U HEARZS 5L HGB: i)
AR M AT AR (1 bk, 20401 %% (hematocrit, HCT)it
Bk, rP MR AN (neutrophil, NE). ik B 4i Jid (Ilymphocyte,
LY). FAE(monocyte, MO). WERMEHLZM il (eosinophil,
EO). BA: JUHUNASS Gl S (i

MAARAG: ALT: INEIRIEY)E:; AST: KITL IR
Y, BUN: JIREE-4 28R I &R, CRE: LB (b
i TC: MM B ARG A BRI TG: HHimwEmR
FALNE - A AL YT, GLU: OB, TP: W46 IIKIE;
ALB: JREW&EH:; CI, K'Y, Na™: bk,

SERAER A U, ML F . S20L. DPELSENRARARE, I
THAMERAR B (UEOR HE =T 28 25 IR F < 100%); 12%4 /K
Ry NS A7 iy N IANY TN AN 1 7S AN SN = SN = ll o} N
M. B, T, S IR FESENER, A,
IAREAFLLYL 4 (hematoxylin-eosin staining, HE)J4 (4, . & A
1.5 ZitESH

RH SPSS Ver.25.0 BTG it b, ¥k
LIPS BRI IR 22( X £9) 305, 41SUREF SRR, 1R
P AL AR L, PRI R ()7 T
JE ()i TR A, 25 A A SR A 5 A R X R 2 B A
L, W R IEAS A H Oy 2255 4 R A Dunnett-t #5535, &
MR H] Kruskal-Wallis BEAIKRSE . 55X IRZLAH L, *P<0.05
FORZESF W, **P<0.01 TR D E .

2 HREDR

2.1 L-PIh{APERIENEE R SE K

2 GO 1A B B i TR N 7)o o W A 56 0 (P
FORM, L-Br R A & B (T3, mm)h 99.2%, 45
Gl bRdE Q/CZHGO1—2018 ( L-FUHiAah ) B AiAs 2
R o HAh AR T0HR A K AR A A I 2 SRS A A 7 i R
Ko BRI 1,

F1 L-FREENELRMEDFRNER

Table 1 Results of physicochemical and microbiological inspection of L-arabinose

iRl BE] BARZIR SN 2 A TG E R 56 G AR Hh
KM% <05 0.012 Ak GB5009.3—2016¢ &b & EEhRME &K BIIE )
4 15/°C 154.0~160.0 155.0 a8 GBI/T 617—2006 { Ab2250 5 % o 75 Bl I S 388 JH 51 )
IR /% <0.1 0.02 G GB/T 23532—2009 { AH%)
/(L) Pb T, %) <0.5 KA GE R PR 0.05 mg/kg) A GB5009.12—2017 { B ML FEFARME £ 5 PAETRIIE )
o AL =N . —_ T \,_-_,/4\‘»‘ 0 ;léx
B/ As 3, %) <05 A (2 = BR: 0.010 o GB 5009.11 2014«@uuk%§?h& £ b 2R B TEAL
mg/kg) LGN )
L-Ba[RiAf 4 & N
LTI %) 99.0~102.0 99.2 e GB/T 23532—2009
- [= 7] ;\wA <D’# A M(T\,\;
B BEU(CFU /) <1000 <10 - GB 4789.2—2016 { & & EFArE &M HEY AR

A v S E )
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22 FI—RRR. £EKIER. HEER|YFIAE

IR AR BE . 1T oK. IRPHG A
DAL PRV AMRAE A VLB 5 S, DRIBAHXT 25 . pHL, JREE
FT o DR AT 85 I 25 G 08 B 24 TG40 1) 2 5 (P>0.05,  $icdiing),
PR WA AP SRR BAE T . K RA R . e
R FHAR AL R WL 1,36 2~4 50 BREH A U (R ),
R LM AR 20 30 4 FE MERLER 1. 3. 4 AR,
DM | AR RS ) 2 PR (P<0.05, P<0.01); TLA4H
re R 2L USRS 4 R, RRERRGR 2.0 3. 4 JEMAR T B E R AT
(P<0.05, P<0.01), {HMfE . HEKRERES 5. 6 BRI IR AT =
K6 JH B E TR E M (P>0.05), A5 LHME, AR
B2 AN W 52 00 & i X B B3 0 (P<0.05,
P<0.01); #55lat4Li BRI A 1 JHBRAL, 55 2 JA Tt
1 (P<0.05, P<0.01), {FUMfE . Ak BUE SR FH R TC 2%
AR (P>0.05), 20 i ) b L M BRLSES 4 8, HERLSE 2. 3.
4 B K 6 JE R B FFEK(P<0.05, P<0.01), {HME. /i
KEES 5. 6 AW E B a it | 4 WA s R R DL K
6 JE B YR IR T B A5 (P>0.05), fi L FREA, L-BiT
PLACRE AT R IO L B R R B R T i, (OS5
mEY AR, BREWE EWE, HEEa . K
FIWRAZ IR o I w7l g e . AR R 28 d 48 M3 PRdst
A L-FTRAF B A 0 405000 13.67 13,92 g/kg (4l 24
F 15 g/d HEFFHA R 55 F1 56 ).
2.3 MiRFAMMELENER

fiX. rhl 4L L EO% i R I(P<0.05), HAx4 7
T R TR R R R M | K RS I I TR A AR AR A T
FAEAEAR(P>0.05, BHEm).

HHE% S Al 0L, O RRURFRI 41 AST . CRE LA K &5 H 4
Na'FEA%, militdl ClFhm; HERA 4] TP, BUN JHi,
GLU P&MK, KA Na™ -, DEdREmFIEH KR,
PR 22 5 A B ME(P<0.05, P<0.01); ARl a2 Je T
SRR | R AT A A b e R R R AT (Y
TR E A AB(P>0.05) . L id2s e bR ek AU Hh AE e
R B A AR S R RO/ PR R B SEH2 22 5, (HE
25 FEARBR A IH Y 7E TR (B 0 B N (HEBLEO% 95%Z % [X [H]:
0.60~2.601"%); HEEL AST. CRE. Na'. Cl 95%Z% X [i] 4>
WK 67.89~229.60., 19.20~34.19., 140~148, 99~107; HE
L TP, BUN, Na', K" 95%Z# X [a] 435 4: 48.83~68.68
2.73~5.83, 139~147, 6.08~7.36), WICHIE- M F&, H
W R SR AR f A — 3, HR AR AR AR 2 A T G, ik
ARy RS HAT AR Y2 X R B R,
B L R AR 2 R LA R R 2 GLU B FAE, HL MR L
AHNEH GLU ¥y AR (P<0.05), 1 A 4 &l &4
I R B GLU JC B A8 1K (P>0.05), £541 GLU $U{E¥
TEASSZIG S5 IEH T N (M . HER B GLU 95%Z7% [X i) 43
HH: 4.61~7.59 F14.52~7.28), BNy L-FIRi AR n] 4 54
REAP R BRI AR KO, L L RRA A 2 A P 1
24 KUEBEHIRALRBFRELER
241 KIKME2E

TR Z5 A A R R T AR A, RSk, K&
T Ml MR A LR R R B AR
3 6 WL, MM SR REIT . B ORI REAL
(P<0.01, P<0.05), {HHEfE/ A Lo 22 535900 B2 1:(P>0.05),
S5 1R R ik A R LA o i O 1K 5 1, DA Ry i S AR AR HAT
TR S HAAS R B 2 A% T 2 A e 2 | AR
A IEFRIT RN NE/ A LY (B 22 S48 00 i 2544 (P>0.05)

1R /g

500 - T B,
---m-- 0.00 g/kg —&#—0.00 g/kg
<e-#--2.50 g/kg ——2.50 g/kg
400 | %+ 5.00 g/kg —*—5.00 g/kg
-++3¢-- 10.00 g/kg ——10.00 g/kg

300

200

100

<owes TURH-0.00 g/kg
..... TR 4-10.00 gkg

—— TAE4-0.00 g/kg
—eo— TAE4H-10.00 g/kg

A1

Effects of L-arabinose on the growth curves of rats

Fig.1

B IF]/
L-FaPhr AFDRIES A BUAE K il 2 A 2 )
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Table 2 Effects of L-arabinose on weekly food intakes in rats (g)
F K 4H (n=10) TBRH(=5)
P51 i )/
0.00 g/kg 2.50 g/kg 5.00 g/kg 10.00 g/kg 0.00 g/kg 10.00 g/kg
1 1165 116+4 114+6 112+6 109+9 104+£10
2 182413 163£13* 16619% 155£10%%* 15615 15948
) 3 17311 157+12% 154:18%% 152+9% 159+14 1469
W 4 17216 164+16 160+15 162+14 185+6 152+14%*
5 — — — — 15110 165+14
6 — — — — 1669 169+12
1 139+7 139+7 138+8 13246 148+4 14546
2 224+12 217+8 22111 218+10 229+2 219+7*
. 3 23416 206+19%* 214+18% 204£9%%* 23211 217+7*
4 238+10 217+15%* 232+14 21149%%* 241+7 223+5%*
5 — — — — 230+12 235+11
6 — — — — 243412 239+10
T — AR, 5 XF BRI, *P<0.05 IR 2ZEH B, **P<0.01 R/RZRMBE, T,
F3 L-FhiptE AR R |YF AENEIE(%)
Table 3 Effects of L-arabinose on weekly food utilization in rats (%)
Fel A FiRIH (n=10) PR M=5)
0.00 g/kg 2.50 g/kg 5.00 g/kg 10.00 g/kg 0.00 g/kg 10.00 g/kg
1 38.443.6 39.9+5.7 36.4+3.0 38.9+4.5 37.3+6.1 38.0+6.1
2 26.0+5.5 23.7+5.9 23.043.5 21.245.1 30.0+1.8 23.2+5.4
) 3 16.5+3.0 19.3+4.0 16.2+3.4 14.2+5.0 16.4+9.2 13.9+4 .8
W 4 15.3+4.6 14.745.7 13.3+3.3 12.6+5.6 16.8+2.8 10.5+4.6
5 — — — — 6.6+3.0 11.0£2.0
6 — — — — 6.0£2.6 11.443.2
1 47.1+5.5 41.6+4.8* 37.144.5%* 36.0+4.3%* 41.145.7 36.4+4.7
2 27.1£3.3 33.8+2.3%* 34.245.0%* 32442 8%* 31.844.8 30.2+4.7
§ 3 28.8+4.3 30.842.2 28.8+3.7 27.0+2.4 25.0+5.5 25.345.5
* 4 27.6+7.1 25.4+2.8 23.942.9 23.8+2.9 26.7£2.5 27.4+4.7
5 — — — — 20.7£2.5 24.3+4.2
6 — — — — 13.8+3.1 17.63.0
F4 KRREBE, RHEE. REYAAEMIFRREIFIZE
Table 4 Total bodyweight gains, total food intakes, total food utilization and actual intake doses in rats
Fik IR 4 (n=10) TR NM=5)
P51 Wi H
0.00 g/kg 2.50 g/kg 5.00 g/kg 10.00 g/kg 0.00 g/kg 10.00 g/kg
B E/g 148+25 140+21 127£18 118+13%* 166£15 15026
) BRI 644+36 601+35% 594+53* 581421%* 925428 895+40
i REYF Y% 22.9+2.8 23.3+3.5 21.3+1.5 20.4+2.3 17.9+1.2 16.7+2.7
SRR B B /(mg/kg) — 3329+362 6818+407 13669+768 — 13439£1452
Mg /g 260+21 250+18 244415 223+12%* 337+10 334417
" SB R 835+26 779437 804+36 765421 1323+36 1278+12%
BEYHHZEY% 31.1£2.5 32.1%1.6 30.3+1.4 29.2+1.4 25.5+0.8 26.1%1.6
SE B4R BT B /(mg/kg) — 32924150 6954+147 13920+472 — 14361621

T TR SC PRt G AR 0 (0~4 Jo) i Bttt A A% 3
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Table 5 Serum biochemical results of rats in L-arabinose 28 d oral toxicity test

FiRE 4 (n=10) TR (n=5)
el it H
0.00 g/kg 2.50 g/kg 5.00 g/kg 10.00 g/kg 0.00 g/kg 10.00 g/kg
ALT/(U/L) 34+5 3548 3547 34+5 417 32+5
AST/(U/L) 154428 124+9%* 153+23 161+24 162+32 130+24
ALP/(U/L) 156+19 165+37 135+19 17142 112+38 101£28
GGT/(U/L) 0.33+0.18 0.43+0.28 0.47+0.18 0.46+0.25 0.56+0.22 0.48+0.25
TP/(g/L) 65+6 64+4 67+4 64+4 65+5 69+4
ALB/(g/L) 36+4 36+4 3843 37+3 37+3 40+2
. GLU/(mmol/L) 6.5£0.5 6.5+0.6 6.2+0.3 6.0+0.6 6.3+0.6 6.6+0.4
o TG/(mmol/L) 0.66+0.30 0.61+0.20 0.59+0.14 0.55+0.20 0.58+0.22 0.70+0.26
CHO/(mmol/L) 2.12+0.38 2.01+0.37 2.19+0.33 2.18+0.56 2.09+0.26 2.45+0.44
BUN/(mmol/L) 5.1+£0.9 4.6+0.7 5.6£1.2 4.7£0.8 4.8+0.6 4.7+0.6
CRE/(pmol/L) 3143 27+2%%* 2943 30+4 3143 32+4
Na'/(mmol/L) 144+2 142+42% 141£1%* 14142%%* 148+2 146+3
K'/(mmol/L) 6.70+0.32 6.40+0.41 6.81+0.46 6.57+0.63 6.57+0.59 6.10+0.82
CI/(mmol/L) 10442 104+1 10442 106+1** 106+1 105+2
ALT/(U/L) 37+6 3444 39+10 39+6 32+6 42+7
AST/(U/L) 138+22 143+17 157+42 142+13 119+18 135+25
ALP/(U/L) 283447 265+46 241+47 291445 193£11 183+34
GGT/(U/L) 0.22+0.10 0.14+0.05 0.26+0.16 0.33+0.11 0.28+0.13 0.28+0.15
TP/(g/L) 5542 5943%* S58+2%* 58+1%* 58+4 58+5
ALB/(g/L) 29+2 3142 30+1 30+2 29+2 29+2
i3 GLU/(mmol/L) 6.8+0.8 6.1+0.5% 6.1+£0.6* 6.1+0.3% 7.0+0.9 6.7+0.4
TG/(mmol/L) 0.74+0.26 0.68+0.21 0.76+0.23 0.68+0.23 0.87+0.25 0.97+0.25
CHO/(mmol/L) 1.91£0.32 1.76+0.32 2.03+0.29 1.97+0.35 2.27+0.41 2.26+0.42
BUN/(mmol/L) 3.6+0.4 4.4+0.6%* 4.240.5* 4.240.3%* 4.5+0.8 3.7+0.3
CRE/(pmol/L) 24+4 2542 26+2 27+1 27+3 2743
Na'/(mmol/L) 140+2 142+1* 141+1 140+2 1462 146+2
K'/(mmol/L) 6.35+0.61 6.57+0.42 6.74+0.18 6.87+0.40 6.83+0.32 6.35+0.25*
CI'/(mmol/L) 105+1 105+1 105+1 105+1 105+1 105+2

F6 L-MhatE28d 2O0FMREAREZMBFREEMAPALL

Table 6 Organ weights, organ/body weight ratios of rats in 28 d L-arabinose oral toxicity test

Fik I 4 (n=10) TR (n=5)
PES i H
0.00 g/kg 2.50 g/kg 5.00 g/kg 10.00 g/kg 0.00 g/kg 10.00 g/kg
2 JER TR /g 221423 216+19 199+16 19112 240+18 227+29
/g 7.94+1.33 7.53+0.68 6.93+0.79 6.68+0.74% 7.30+1.01 7.47+1.12
JHAA /% 3.58+0.30 3.49+0.18 3.48+0.29 3.50+£0.30 3.03£0.23 3.29+0.21
g 2.10+0.23 1.97+0.22 1.92+0.24 1.70£0.14%* 1.96+0.26 1.99+0.38
e A /% 0.95+0.08 0.91+0.08 0.96+0.07 0.89:0.06 0.82+0.05 0.87+0.07
/g 0.52:0.11 0.47+0.12 0.41+0.07 0.46+0.06 0.50+0.06 0.51+0.15
JRAA HE /% 0.23+0.03 0.2120.04 0.210.04 0.24+0.02 0.21+0.02 0.22+0.04
/g 0.92:£0.09 0.92+0.12 0.84+0.15 0.80+0.08* 0.86+0.02 0.91+0.15

DR/ % 0.42+0.04 0.43+0.05 0.42+0.05 0.42+0.03 0.36+0.03 0.40+0.04
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Fik I 4 (n=10) TRAM=5)
51 BT gE|

0.00 g/kg 2.50 g/kg 5.00 g/kg 10.00 g/kg 0.00 g/kg 10.00 g/kg

/g 0.69+0.12 0.65+0.18 0.54+0.19 0.59+0.11 0.56+0.10 0.57+0.16

i A L /% 0.310.05 0.300.06 0.28+0.10 0.31+0.05 0.23+0.02 0.25+0.05

/g 0.058+0.010  0.062+0.015 0.062+0.009 0.057+0.009  0.069+0.007  0.071+0.008

B AR LE/% 0.026£0.004  0.029:+0.008 0.03120.004 0.030£0.004  0.029+0.004  0.031:0.004

23 R B /g 326+20 318+21 31112 289+15 409+16 400+22

JH/g 10.98+0.82 11.24+1.80 11.14+0.82 10.13+0.75 12.89+0.81  13.05+1.14

JHA /% 3.37£0.31 3.53+0.36 3.59+0.17 3.5140.24 3.1540.11 3.2740.30

/g 2.91+0.34 3.02+0.36 2.97+0.29 2.68+0.30 3.31+0.22 3.24+0.27

B EL/% 0.89+0.08 0.95+0.11 0.95+0.07 0.930.09 0.81+0.05 0.810.09

/g 0.76+0.13 0.7340.16 0.8140.18 0.71+0.21 0.88+0.04 0.82+0.08

A L /% 0.23+0.04 0.23+0.04 0.26+0.05 0.25+0.08 0.22+0.01 0.20+0.02

i DM/g 1.36£0.20 1.24+0.10 1.2940.12 1.21£0.19 1.39+0.07 1.34+0.06
DR /% 0.42+0.06 0.39+0.02 0.42+0.05 0.42+0.08 0.34+0.02 0.34+0.03

Fafit/g 0.85+0.17 0.87+0.07 0.79+0.18 0.82+0.21 0.75+0.19 0.64+0.12

g AR L /% 0.260.05 0.27+0.02 0.25+0.05 0.280.06 0.18+0.04 0.16+0.03

B /g 0.059+0.007 0.058+0.013 0.058+0.012 0.051£0.012 <0 0013 0.05820.015

B AR /% 0.018+0.002 0.019+0.004 0.019+0.003 0.018£0.004 0 15 0003 0.01440.003

2i/g 2.83+0.32 2.89+0.21 2.83+0.15 2.77+0.20 3.37£0.23 3.23+0.33

ZIRE/% 0.87+0.09 0.91+0.07 0.91+0.07 0.96+0.09 0.82:+0.04 0.81:0.04
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X ey 790 2EL A 0T 2 K B 2 0 B2 R AT A A
KBS RRLLME B 2 AT/ N BT A AR B AR A . AR 1
BT Rl v S i AR BE AL, 5 AL L A 1 )R
PRAT AN AR N AR | R B 1 SR BT A X R R
AR, HARKHBKR IR 55, WA 2. FFHZU0
o FH A A R A B G ) 22 59 (P>0.05, Kida ), % &
5 S S Wy I K s 1 R MR A A SN T HERR Y L
BT AFDRE AT DR B S P ZH U B

3 FHie51ie

AW TR AR BR A, DAL R B S5Ok, AT
MK A, B G BRER . WRAE . ShA .
THRAFL IR B L-BTRAREAEST 28 d 23k,
SRR R BRI, SRR AR | iR
Jo I TR | AR FE A, (ELR E R
MR P 22 5 0 R 1k, TR A e 25 2R 7 e AR e 2 K
SRR i | RS AR 2 IR IR, X
MRLATC A S o PR, ML . IAEAl . Mg

AL SRR S A S 2 o L S R R D 5 R
M BN G A, TTRES L-BaTRLAr i 1 B 2k A B )
Ao, X 5 SHUNSUKE 211y D-Bffr{f1 ik 28 d
MEFRWF ST LS R —3 ., ZFR R BN ZEHRPLL 0%,
5%. 10%. 15%H9 LB A D-FIRi{A b S e 3 ik
Waster KR 28 d, &I Z W7 a4 KR L
JEVS, LoRMRE . B E & H A R 5K,
HS B 0 - S o6 2R, HLEVE R ok WL 8 22
So HHULAT UL, RIRIF G B BT hr A A 35 26 B DA 3
VAR AT AR BRI, X PTRES L-BTRLACAREE Sk
Tilg NI, P A ROF LR WK A A 43 5 Sk 476 W ol SR
MR L U A W L B S I ) R
BT RS HEAs AR A B A A AL A e
JEF 35 FDA BUE L-BlRAi 7 45 2 & v i s itk
0.1%~10% (m:m)'° | & £ & W 2otk A4S v g vk iR 56
Ve Z IR 15 A RDRE I i D DU POV R <L BT AT
AN B R A SR T R e E M
JR PR R B P B, A g v L 4B A SRR 55X
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54t (no observed adverse effect level, NOAEL){EH 4351 N
13.67 F1 13.92 g/kg(5r HIAH2SF 15 g/d HEAZFR AR 55 A1
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Wiy ARFEPERY . X R L-FTRAABETE B Tl 2 ) i —
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Fig.2 Histopathologic changes of the livers of rats in 28 d
L-arabinose oral toxicity test
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