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Effect of Canna edulis Type 3 Resistant Starch in Reducing
Body Weight, Serum Lipid and Acute Toxicity
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[ Abstract | Objective: To evaluate effect of Canna edulis type 3 resistant starch (RS3) on weight loss
and lipid reduction in obese hyperlipidemia mice and acute toxicity in mice. Method: KKAy mice were fed with
high-fat diet for 20 weeks to establish a hyperlipidemia model and then randomly divided into model group, positive

group (4 mg-kg '), high-dose resistant starch group and low-dose resistant starch group (2, 1 g-kg™'). Mice in
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normal group were fed with standard diet. The medication groups received corresponding drugs by gavage. Normal
group and high-fat model group were given equal volume of deionized water. After 8 weeks, mice were put to
death. The levels of total cholesterol (TC), triglyceride (TG ), high-density lipoprotein cholesterol ( HDL-C) ,
low-density lipoprotein cholesterol ( LDL-C ), aspartate aminotransferase ( AST ) and alanine aminotransferase
(ALT) in serum of mice were measured, and weigh fat mass, fat/body ratio, body fat rate and Lee’s index were
calculated accurately. The pathological changes of liver and adipose tissue were observed byhematoxylin-eosin
(HE). The acute toxicity of RS3 to mice was evaluated by limit test. The mice were continuously observed for 14
days, and the toxicity of mice was recorded. Result: The indicators of high-dose RS3 group were significantly
reduced, such as body weight, fat mass, body fat rate, fat/body ratio, Lee’s index, and serum TC, TG, LDL-
C, AST, ALT levels (P <0.05). Histomorphometric examination showed that the administration of RS3 starch
could significantly improve the fatty lesions of liver tissue, and the liver-protecting effect was obvious, which could
still inhibit the expansion of fat cells and reduce the accumulation of fat in mice. Among them, the high-dose group
wsa better; After the maximum dose of 36 g-kg ™' was administered, no toxic reaction and death occurred in the
animals. Conclusion; RS3-type Canna Edulis Resistant Starch has a good effect in reducing body weight and

serum lipid, with a better effect in the high-dose group and no toxicity. And the commonly used clinical dose is

safe and reliable.
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Table 1 Indicators and corresponding organ systems observed in

acute toxicity
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Table 2 Effects of high-fat diet on body weight and blood lipids after 20 weeks of feeding in mice(x +s,n =4)

21 5 RFE/g TC/mmol -1 ™! TG/mmol-L ™! HDL-C/mmol - L~ LDL-C/mmol - L ™'
E G e 23.99 +0.89 3.12 £0.95 1.89 £0.55 2.01 £0.63 0.46 £0.17
1= AR e 53.81 £0.53% 9.34 +1.19% 4.02 +1.24" 4.68 £0.08% 1.19 £0.14%
TS IEH R4, P <0.05,”P<0.01,
#3 RSIFHEEHNNBRERENHM(x+5,n=6)
Table 3 Effect of RS3 on body weight in mice(x +5,n=6) g
21 5 Fl4E /g kg ™! 0 J& 2 J& 4 J& 6 J& 8 J
% - 23.35+0.22 24.38 +1.91 25.80 +0.77 25.40 0. 81 25.78 +0.73
HL TR - 54.15 £0.69" 56.33 £1.95" 58.27 +1.75" 56.53 £2.94" 56.25 £2.73"
FARABTT 0.004 54.67 +0.26 53.10 £2.20% 52.67 £2.14% 49.12 £5.81% 47.15 x4.71%
RS3 Hi v # 2 54.03 +0.70 51.20 £4.13% 49.57 £3.67% 47.92 +2.24% 45.70 +5.08%
1 54.02 +0.72 53.00 +1.32% 50.57 £2.96 49.35 £2.80° 46.37 £2.25%

T SERHLEY P <0.01; 5HEH LY P<0.05,7 P<0.01(X4,5F),
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TG,HDL-C,LDL-C /K- i 2 F+ 5 (P <0.01) ; 54K
AU H, RS3 5 ¥l 41 TG, LDL-C, TC 7K - B B
k(P <0.05,P <0.01),HDL-C /K5 2T 5 (P <
0.01) 5 RS3 AR5 & 5014 VE #3 1ML g 4 FHKF- 5 B A
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R4 RSIGEEMINRIEHRE B/ EIEERR Lee’s IEHMFM (2 £5,n=6)

Table 4 Effect of RS3 on fat mass,ratio of fat mass and body weight,body fat percentage and Lee’s index in mice(x +s,n =6)

205 /g kg™ g s o/ g BRI ( x100) R 2/ % Lee’s 15 4
EH - 0.37 £0.16 1.39 +0.58 2.94 £0.92 14.10 £0.13
HL TR - 3.93+0.46" 7.38 £0.77" 29.64 +4.50" 17.85+0.39"
FARALTT 0.004 2.84 +0.28% 5.90 £1.39% 20.82 +4.87% 17.02 =0.50%
RS3 Hi i 4 2 2.67 +0.49% 5.62 +0.68% 19.78 £5.29% 16.12 +0.71%
1 2.83 +0.45% 5.65 +1.29% 20.04 £5.28% 17.34 +0.56
#5 RS3HMEEHM/NRME TC,TG,LDL-C,HDL-C B &M (X +s,n=6)
Table 5 Effect of RS3 on serum lipid levels of TC,TG,LDL-C,HDL-C in mice(x +s,n=6) mmol- L ~!
20 5 Fl /g kg ™! TC TG HDL-C LDL-C
E# - 2.63 £0.15 0.87 £0.09 1.71 £0.07 0.44 £0.02
HE TR - 11.62 +2.38" 3.36 +0.19" 4.07 £0.41" 1.73 £0.31"
FARALTT 0.004 10.96 +2.84 2.56 +0.42% 5.23+0.18% 1.52 +£0.41
RS3 Hit: JE 4 2 8.73 +2.10% 2.40 +0.34% 4.60 +0.32% 1.39 +0.19%
1 9.64 £2.71 2.84 +0.40 4.55£0.47 1.51 £0.21

F 6 RS3 HrEiEMIT/NRMF ALT,AST BRI (5 +5,n=6)
Table 6 Effect of RS3 on serum lipid levels of ALT,AST in mice

(x+s,n=6) U-L-!
£ 51 A/ g kg ™! ALT AST

B - 38.17 +2.38 159.05 +21.85

A - 195.57 +31.47" 224.47 +14.09"

FARAhTT 0.004 91.65 +18.71% 176.60 +24.23%

RS3 Hithie st 2 95.23 +20.18% 171.15 £30.02%

1 134.22 +13.29% 187.89 +51.46

FEHIEHALYP<0.01; SHEMARP<0.01(£7R),
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AL TEH B BB C. AR AT 40 s D. RS3 i & 21 s E. RS3 K0 & 20 (11 2 [|])
B 1 RS3 314 e M 3 BB B 4 =5 A 1 v /) BR AT 20 BE BS B M AR I ZE 4K (HE, x400)
Fig.1 Effect of RS3 on hepatic steatosis with obesity and hyperlipidemia induced in mice( HE, x400)

A B (o]
D E
B2 RS3 ZUHE M T IBRE S IS ME /RIS SMBEE L (HE, x200)
Fig.2 Effect of RS3 on fat morphology with obesity and hyperlipidemia induced in mice( HE, x200)

F7 RS HETEMINREH MK NEFI (2 +5,n=6)
Table 7 Effect of RS3 on adipocyte of mice(x +5,n=6)

20 51 /g kg ™! J AR/ wm K4/ pum T A/ um?
EH - 48.18 +5.08 64.13 +7.73 3319.41 +346.55
% - 90.95 +5.04" 141.95 £17.77" 9099.70 +853.63"
FEARALTT 0.004 62.03 +5.03% 86.38 +7.44% 4 625.86 +480.66%
RS3 HU Pk vEHy 2 63.31 +6.88% 85.07 £7.16% 4 832.97 £378.28%
1 75.74 +7.54% 98.38 +8.56% 5911.66 +586.74%

PR R T AR B R D aE B AR OR RARTE MR AR TR, TR e R R X — R

> I B E B e i A A AR £ A R N BOH BN Z —, REf i A S SRR, 53

A, =R R R E T B R AT WU A B B A, R R | i B 1 B T
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*8 RS3IBHEMITNREREMHIN (2 25,0 =10)
Table 8 Effect of RS3 on body weight of mice(x +s,n=10) g
4151 HE 51 it/ g kg ! SESR 74 #4514 d
Nt 1 - .88 +1.01 29.71 £1.63 34.50 +1.68
Jiiia - 1.23 £0.63 23.28 £1.46 26.49 £1.82
RS3 Ho bk v 4 e 36 .97 20.87 30.56 +1.22 34.83 +1.25
I 36 1.17 £0.72 24.34 £3.47 25.99 £1.60

6 I P9 AR 25 {45 J1F D1 i 52 #51, AST, ALT i #4 I}
5, VT S 0 I 07 A JFE O A e A P D
MEAR . AT IR 6 LG 452 22 g [a) ANk 77 7 10 A 38 5 o 4
5 RS A BE 6 =2 ) R G, o LA fr 454 3 T
FHEL B T 5 8 AL e K FE B 1 S 1R 77 A5 £ B
T 45 R N 2 By, # R LA 5 i 3% T TC, TG,
LDL-CE F ] 3¢, 5 HDL-C /K F &2 5 bl 6. i 3¢
HDL-C 7K P-AE S LIS W 38 52, /] 4 20 e o TC 36
35 T2 T EAL T R K 5 W R G S 8 2 Ok 9
LS A KT 4 T AT A 200 9 AR o B 1
BRI KRR, PRBURE S R RS TR 1L TR g
R Lee’s 480U % FILY) - 4545 4% , i R L/ BUIE i
TR, ST VB A 25 20 B 5 B R T R AR Y

BF5E 2 B, B0 P 8 M 105 g — 7 0 IR 2F 4, L
A R I I B o 3 R R e B T 2,
TE B3 i T T RE 22 REE L A R X 4 T R ARl 1R
B ML (e B 25 &2 07 T 29 A U S L A ST
WL P E kY B R AR T B R I VS TC A1 TG
FEOT CHCOHL AT R S 3k 1 4 SCFA SE s i
A8 TS 4 S I 43 T 20 0 00 [ T A G S R 22
PROKTEA Ko AR SEH T A WAL B 2 vp R IR Y
RS3 FU4THEFE N , 12 285 780 Bt 1 B by 245 B A 56 SC ik 42
T/ WML 8 M A ) e 2 0 R i S R 5

AT /N B i R W % 20 S, T 4%
A JH 280 25 g o /DN BRSO, {HAE R 4 h  HDL-C
BT A, 50 AR — 8 H s AT g
I HDL-C 1 TC o (54 — & e fil' ™ 78 TC R A s
W RTER T, HDL-C % B 2 5 3% 4% i, {5 75 4 7
2 h HDL-C fif (& TC H Ml e AIG, 1 1 HDL-C #%32 fig
FIAR BRI % A ZE L, 40 A i B e B 4, ik —
A 2 W AR S 56 1 T A% 7t v G O S Y

2R WA E RS3 VE R N 4 A B R
/N B S B, B 0 5, MRS 5 B/ 1K L, Lee’s #5
B0, IR PR FH W & B IS 1fiL 35 P TC, TG, LDL-C, 7+ 75
HDL-C 7K, B 6 75 F . % 5 B A% AST, ALT /K,
St S e 750 72 S LS /)N B 4L 40 0 2 1 0 52 A W)
(3, 50 M T R A 2 R — Y IO B T

i ALAE /1N BRTF 353 403 A e =5 0 DR e 4 R 5 400 s 077 4
PR R, A7 28 ek TES M 2 e L /) B A o AR R
G E— M AIE 52 AE A RS3 B M TE M BT R AR I
BEPESCIR 25 IR 52 WAL RS3 BRI R Ve by B T 0
TEYE N o PR T — A AT AR I 2 A R B X BT
TN B 25 25 e P2 1EAT 20 73 WF 5T, 4R 12 25 W %o ol 3
HEL PR 250 e i LA /S Bl B o AR R B R — B R 2
ol 2H = 5 A R = O A AL A 51 B e R A
R e it JBU ) RE L PR A i, T R A0 T A Xk N S At
L35 1 B AIF 5T B8 S g R il
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