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Abstract

Objective: Effect of Cucumaria frondosa polypeptide organic chromium on diet, weight, fasting
blood glucose, serum insulin levels and glucose tolerance in diabetic mice. Methods: using high
sugar and high fat feed with a small amount of the STZ to built II diabetes model mice by intrape-
ritoneal injection. II diabetes model mice were randomly divided into model control group, posi-
tive control group, with low, medium and high dose of Cucumaria frondosa polypeptide organic
chromium group (5 mg/kg, 15 mg/kg, 20 mg/kg). Choosing 10 healthy mice as normal subjects
group to observe and record the changes of diet, weight, fasting blood sugar, serum insulin levels
and glucose tolerance with 35 d gavage. According to the indicators, the influence of Cucumaria
frondosa polypeptide organic chromium on auxiliary fall blood diabetes mice has been explored.
Results: Compared with model control group, positive control group and experimental Cucumaria
frondosa polypeptide organic chromium group had significant difference (P < 0.01), positive con-
trol group and group with high dose of Cucumaria frondosa polypeptide organic chromium’s rate
reached 57% and 57% drop in blood sugar; serum insulin and HOMA IR fell 29.7%, 24.7% and
32.0%, 32.0% respectively. Compared with positive control group, low and medium dose group of
Cucumaria frondosa polypeptide organic chromium had significant difference, the normal sample
group and high dose group of Cucumaria frondosa polypeptide organic had no significant differ-
ence (P > 0.05). Conclusion: Cucumaria frondosa polypeptide organic chromium has no effect on
the healthy mice. A certain amount of Cucumaria frondosa polypeptide organic chromium has ex-
tremely significant effect on the diet, weight, fasting blood sugar, serum insulin and glucose toler-
ance on diabetic mice, which can promote the production and development of diabetic mice, re-
duce fasting blood glucose in mice and improve the ability of glucose tolerance. It has significant
effect to auxiliary fall blood sugar function.
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M. 5k RA RS RAEER A SRS RS EREBERE LN AR RFEE/NR, VL A
PHRZH . FRAEX IR GRRR — FEXAA) . FHRSHVEK. . BFIER4A(5 mg/kg. 15 mg/kg. 20
mg/kg), HE10RBR/DMRANEEFLREELEE35 d, WEILRKR. BE. FHEIEE. MFEE
BRMGER R, RESTRREREN RS 2 VXS RR /N BB R I m ., &1 5%
RIXTIRAH LR, PP IBAFHREH RS LA VKA RE BEFE 2R (P < 0.01), T RAMEFE
H RS % kB VAR ILEE T FERIEB)57%H50.7%, MiEESEMHOMA-IRZ B THET 29.7%- 24.7%
F132.0%- 30.1%; SMHEMNBALE, K. FRAEHISEIKTAREEER, EFFELEANEH
BHNSZREVEEALEEMEZR(P > 0.05). £ HRSLH_AVETRELEE NREEMW, —F
B RS ZHRAENSEN BERRRDIROBERE. AE, FROEE. IEESR. BREFRE
EHEW, BERERFDNRNETRE, BREE/DREEIE, REEMNENEST, XTI mFED)
A BEMEIEA.
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1. 51§

HE PRI (DM) 2 1 1 1BR & B 4 I 52 453 BB 12 28 70 WA AL BSUMBR 12 2 A Y 52 B 51 RS LV A 5 458 vt 7T
FRIERIZRG VRSO . 2015 fERBRME IR B0 3 12, EA 2N, L¥E4sk 13, JEtAEh[l].
HAT, TR IR T AT BUFAEAR RISk S AN 2, Biln[2] [3] [4], RIS B B 3R A SRR, 3
RGN 1R RA L BRZ BUIR,  (H S AEHLAT R 5 22 S SRADGR 2E 7™ EAide s H R B
24y BRI AR AR SIS0 it 1) B ik B B IR A6 H RS, (ELAD S AR A K AL S WD AN RERE N IR HEOREAX 4
CEEE
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BT

TEIR RGN, FATREE A SER0E, SUERE R E LI RAE AT R R H . RS B
VAT HE R BT IS RAE & — AN B HMEDS, I AR, R THER R I 2 , 2 #[5] [6]
[7] [81WFFC B, 7 % Bl it & M T (Glucose Tolerance Factor, GTF), A LAFT FF 4 fl @i, fobid ik 4 4
BRI N AR, A IR T R AR A DR R T Je R B AR B e, PR S S ROE A
fFAE, GTF XS TBy b = 3ht, BB bR A 5 R EZ IR

ZE[9] [10] [11] [12)WF AR, WS EHEEICEIF BV ANES ML RGFE, BoR
RNEULFEMEICER, BIOGRMRZERARE, AL R BUSMERRE, bR SRR H,
SEERIR IR A . AVLERBRIR = R 8 A, SRR IR NSO R R R, SR B R S 2 R
EHIBEST, T UL G B> H BT TTHE R LS R ACRE[13] [14] [15] [16]. =fHir#&akw] LA LAl
BERFERA K —Fh GTF 145, GTF J& Glucose Tolerance Factor [4E 5 , PR SCRR AN “TRBER 17,
MR BIAER S MK RSN, XA INES R eI [17] [18] [19]. Bluk, HEM, RH
fEE TR, BV RS A HUES BUA ML & AL G2 —Fh BT GTF MR, SRS
ViR SRR ST, ARG AR R AL 1 BURE IR, R T IS s B o PR /S B
BB AR ThRERIVE R, i J S oG AU BRI A CR A8 6 S B ot AU AR AL 1 AT 58 A AR 4

2. #H
2.1. KB
EYIRIN, SPF 2%, (26 +2)g, MEME, 50 R, JTH i & ik
2.2. SEMR
2 2 A HLES (b5 R R AE R R A AR ) .
2.3. EERFSILH

BRE R E Sigma ATl HERFBIETF S A H A .

LR B A M MR 4 (O A PR A FH L) AL104 AU HL T KSF-(Fi . Mettler-Toledo /A ]);
TAS-990 Z 41 5 T I KOG A (Ab 5038 bl AL 2845 BR 5TAT A 7)) o
3. F&E
3.1. M2 KB EMEHENMNETE[20]

YEETfA I U bR 4 P (100 ng/kg) Omls 1 ml. 2 mly 3ml. 4 ml. 5ml SE&F] 25 mL, J5E & 4545
TR PRS2 A% bR vt T 25

HERRFREUH TNZ 2 )ik 0.500 g, A0 10 mL ¥kASES . 0.5 mL & AR, #HAT AL, E3E M,
WA R EEE T AN S, REAEERE] 10 mL. HFRE 0.500 g MRS Z AL, N 20 mL 0.1
moL/L &K, 7 37°C 200 r/min 618 R42E 3 h, OB EER, SRR EERE, AR RO
PO BRI E &, LM = IRCPAT. [FIRE, s o IR .
3.2. I BUERFEBR N 75 3K[21] [22] [23]

ANERE N AME R R R IR TR 3 RS, BRA 2 D HIR IR RS BTG IR G, IR E
0.4 mL 80 mg/kg, IEF SZAAFE /N A T F S50 B AT IR E v . 1AIF: 7 d JG 22 (AN 22K)4 h
J&, BUBEK, Ik, [MFHELE 10~25 mmol/L ¥/ BN b A s ShEh )



T %

33. MASKHFE

BRI 50 R/NRBEHL 9 5 4, 41 10 K, 2 RIafi Rt iE A, PR R4 . s %
FREHERAR. By AR, Ak 10 RN FONIES 2R FEMh 4L, 45 T8 0.5 mL/20g (/M RRAAER),
HRZ 2 Ik E HUER R 23 519 10 mg/kg. 5 mg/kg. 15 mg/kg. 20 mg/kg,. 100 mg/kg, RS % IE 20 45 T [+
SRR AE R K, ELEE 35d, RIS A B R & RIRK .
3.3. HEWRKEMBRENMESZ

FRMESLANROYOKEAEEE. FANRA THREBREKEMERE, 24 h)5E, oxRfE
fIKE . TR, HZEME N RS NRITOKEMEEE. &R NTOKE SEERENR
B o
34. FERZEMBENNESZ

KA MBECCN 2, B E/NRZEIE 3~5 h 547 B BUm i iueE, JFdir ik mRRa, W IpE &k &
PSSO, LA & sh P IR K B R B %, 4% 1 = SimbE PR, [Fi, SR )E
N AR E B [12]

HUHE T B 1 33/ % = (S50 AT BB — 12060 o 3 £ ) /536 T MU {1 x 100% @

3.5. IM;&EAR 5 RAME 75 7%
/NREEEAREK 10 h, FEERBREUML, W B IME, S ELISA B & e, J# 2 T
8 F TR B (insulin resistance index, HOMA-IR).
HOMA-IR = IfiL75 i &% 27K T x 45 B it 4 K °F/22.5 2
3.6. MHHEERL 5 7E[24] [25]

FERB/NRZNE 4 h J5, RIRHLS T ARKEE R RS 2 G HUESFE s, B IR 25 7[R 55
PR A AR ER KIS, 20 min J5 4 W E 2.0 g/kg B A FEAW, WELS TR%ME 0hy 05hy 2 h (Wi
BEAE, S4TSR s BB AR A, It S opE 2 S AR, mopE 2~ 1iF=0.25 x 0 h
MFEHARZE+0.5 h MLBEARE+0.75 x 2 h HUREAR S

3.7. GiitFE S

KH] SPSS17.0 HEATHUE ST iH 40T, BUE A LU BARHE R (X £5) TR KB FE T 297
(one-way ANOVA), KH LSD iE#TZ B4 P<0.05 NZERA G L.
4. GR55H
41 HISZR2EMENFIBNNESER

JEF RO G EE AT AE 357.9 nm N EOGIE, RIERIREE SWOGEERI SR, SblfirEihzk, 4
SRRy =0.0064x —0.0022, R*=0.9984, HRAELEMESC R IR S B4R A HLES (17 &

B 1 WELIRE R, "W RS &R, I HR LTS LA IR TS, TR oL
JUFALE.
4.2. FEFIENMH RS SHRAENEXNTERRB/ R IVKEMERENTIY

B 2, 3 3 350, BASIRA/NRMVOKE ., BEE—HF LTHE%, ERARANRTOKE



Table 1. Determination results of total chromium and organic chromium in Cucumaria frondosa gunnerus
=1 MHISZREEMENERSENNELER

Kl 5 SR TN AP

& (mglkg) 10.77 0.22 10.55

Table 2. Effect of doses of Cucumaria frondosa Gunnerus polypeptide organic chromium on water consumption in diabetes
mice (X s, n=10)
5 2. FEFIRHOM IS S BN EERRENRIKBIOFILER(XLs , n=10)

415 7d 14d 21d 28d 35d

1EH 2R 33.2+1.32" 33.5+156" 341+16717 32.9+1,54" 33.4+201"
AL B4 68.7 + 2.06™ 69.5 +1.98% 69.4 +1.55% 68.9 + 1.88% 69.9 £ 2,12%
IoE 2 o] HE £ 35.66 + 1.37" 34,77 +1.65™ 35.78 £2.05™ 34.44 + 158" 33.27+1.66"
A& H 65.68 + 2.25" 65.12 + 1.89" 64.77 £ 2,07 64.55 + 1.99% 64.31+£2.11%
i 49.87 +2.56™ 49.32 +2.43" 48,55 +2.15™ 47.88 +2.67" 46.66 +2.34™
T A 40.56 + 1.23” 39.88+1.21" 38.44 + 1417 36.90 + 1,51 34.66 + 1.62"

e SRR P <0.05, TP <0.01; SRATEXTIA 4P < 0.05, P <0.01.

Table 3. Effect of doses of Cucumaria frondosa gunnerus polypeptide organic chromium on food intake in diabetes mice

X+s,n=10
(i 3. Wﬁl?ﬂ]éE’\]ﬂJriLl%%Htﬁm%%XﬁERﬁ/J\%EH%%%E’\J%ZHHZE%( X+£s,n=10)
415 7d 14d 21d 28d 35d

TEH AR S A 39.54 +2.53" 39.62+2.88" 38.76 £2.67" 38.56 + 2.46™ 38.42 £ 322"
AL B4 76.44 +2.12% 76.76 + 2.34" 77.98 + 2.56™ 77.8 £ 2.34% 79.24 + 3.24%

IoF 2 o] HE 44 38.33+1.23" 38.12+ 156" 37.34+ 166" 37.12+1.87" 36.45+1.77"

I A 62.35 + 1.45" 61.21 +2.46" 60.33 +2.35" 59.33 + 2.06™ 59.23 + 2.08%
A 50.34 +1.76™ 51.56 + 1.54™ 49.56 + 1.56™ 50.54 + 1.67™ 49.46 + 1.22"
AR 41.67 +£2.44" 40.56 +2.78" 40.32 +2.66" 39.88 +2.54™ 38.67 +2.67"

¥ SGRUSTEA P < 0.05, TP <0.01; SBAMER IR HEFP < 0.05, #P <0.01.

MR RERFFIEH K, SR AR, Y IRAM R EH IS Z A IS HRTOKE. i
BEANEZEMEZERP < 0.01), FHIEN NS ZHAHESHERB/DNRIOKE. BEEFREEEREP <
0.05), 1EH SZitkE b AU PRI/ SR VOK & L B A R 2 PR R0 (P < 0.01); 5 FHPEXTIRALLLAL,
B AR RS Z AR AR YUK R, SEEAREEEERP <0.01), BREHIZZ
FRAT HLES B PRI /N RUOK R . S A B MEZE (P < 0.05), =7EMH NS 2 A HLS AL TUKE
REREILRENEZS(P >0.05). RS2 AP SRR BRI/ B H 8 YOk BB .
4.3. FEIFIERMIS S RAHLEX R/ B IEERR T

M 4 Hm Bonml, SR E L, BB 35d Ja, BRI/ A IR R, PR
WA, MRS ZIRAENUSRIC. T SR ANNIE R 32l fh AL/ AR A A FINE LR N . SRR
FRZH BRI, A o FRZEL R s 7 TS 22 JIRA L 2R R PR /) B A B A S8 25 PR sl (P < 0.01), —
FARE SN T 30.9%A1 28.7%; 55 A A AL, AR 0k [ LA I T2 2 kA LR G 4 PR
N R A VR (P < 0.01), 1R 32 BURE LA Hh 77 i TN Z 22 R AL A6 B Jas /) Bl 4 2



Table 4. Effect of doses of Cucumaria frondosa gunnerus polypeptide organic chromium on body weight in diabetes mice
(X+s,n=10)

3 4. FRIFIBHIM NS Z BRAHE X HERRE R ERIFILER(X £s, n=10)

L5 AR (g) H#EH 35d JERE(Q)
IEH 2R 28.12+3.35 3041 +£3.71%
HRHY %of R 2H 28.23 +4.58 25.55 + 5.82%
ISFT 1 o 1R 2 28.14 +3.45 33.46 + 4.17"
fIF A 28.11+451 26.61 + 5.55%
R 28.18 £ 6.33 30.12 £ 7.48™
f=pill=ei: ! 28.15+7.98 32.89 £8.34™

¥ SRBRTEA P <0.05, TP <0.01; SAMEXIRALETP <0.05, #P<0.01.

AR FETERIFZNE (P < 0.05) w715 H NS 22 kA HLHS A0 BE PRI /I Bt A4 T G S 25 PR ) FE M (P > 0.05), =it
RS 2 A LS BESS DI R /I XA B 55 B AL A /s R S I AR A L. BB NS 2 ik
AR BEAR HERE R /N A KR B IR

4.4. FEIFFIERMINS S RAHL R HEER P/ R 23 I8 MAE{E (FBG) RIR M

f7E 5 HlE B, SEMEMRHE R, #EH 35d )5, AL HRAL/N BRUMHHE — B L BT, IR

#fiﬁ%‘ﬁ’mﬂ?i, FHEXT A NS Z A IUVESAC. . SRR I A R T R, IR
2 IR PR IE /KT, BH P BRZEL IO R B RIA 3 57%, K. . S = 4L pE T %A 17.8%-

35.5%. 50.7%. A& EAMBEE TS HMEN AR TR EAZ R, PRIEHKZ, KilE
Hip/No SR IR LA, PV AT SRR IS 22 A LA B PR /) B2 I I bR £
BEVERISI(P < 0.01), %5 MU 759 FFE T 59.1%#1 38.6%. 53.0%. S5FAPEXT AL LLas, iR IE
AN B T 25 22 TR WU L0 J s /) B8 2 M3 I W4 A 2 B VR 2 (P < 0.01), TRl B4l 2 I Il
B R EVERI R (P < 0.05), HIAEAUNT REZH A BE T FE2 LU,  BH MR R ZELRT = 70 & TR 2 2 I LA
H MBS T PPk B —8, RS 2 KA MU LA E] 20 mo/kg B, i B R 1 0% (19 2808 B i

4.5. FEIFIERMHISSHKANEXNERF N BIERSRE. HOMA-IR HI#0

e 6 H1, SRR R LA, BHPEXSHRAL, &R S 2 i 5 5 A HOMA-IR #5 2 2 ME ) s
(p < 0.01), IMiFHHHEA HOMA-IR 735 R T 29.7%. 24.7%F1 32.0%. 30.1%, 1E& %FHE4H/N R IMLiE
[ 5 A HOMA-IR fRFFIEH K Fs SPHMEX R E:, milEdl B2 A HOMA-IR 8L &
%, AR H B HOMA-IR B S22 (p < 0.01), H7EH IR HOMA-IR A &
E VR (p < 0.05).

4.6. ARIFIERHIKES LAV EXTEERR /B FET 850

M 7 BE SR, SRR IR L, A X IR AR R NS 2 A WU R P 2
(P < 0.01), IMKEHIZE TS T T 30.2%M 27.1%, A EH RS ZINAENRHEEEEEREP <
0.05), TFR&EZFN 16.6%, 1EH SZIRFE S 2H 25 IR MUAHE CRFF IR (1 KF, I ih 28 THAR S5 1 2056 R 4 L
AW REEZRP < 0.01); SRHMEX A LR, AR I ZHAE S RS 2 J0E HUES U 28 R T
HAREZEZRP <0.01), FHRIEMKSZIKANESHA REEZREP <0.05). milEFRSZ KA
A TO B3 22 (P > 0.05), MRS Z KA NLESIR AL R 15 mg/kg B, 5 ERER — F RO (B = 1



Table 5. Effect of doses of Cucumaria frondosa gunnerus polypeptide organic chromium on fasting blood-glucose in di-
abetes mice (X +s,n=10)

5. TRIFIBHIM NS L IAH X PERR )RR MR ERSIELER(X £s, n=10)

a5 A (mglkg) 2 i I A {EL//mmol /L m*ﬁf%$
AL (20 #EH 35d 5 %

TEH 2R AL L 100 5.10 +0.81 5.15+1.26™ -1.0
AL R 2 21.98 +0.92 23.12 +2.84% -5.2
IFT 1 o] HE 2 10 22.01+0.32 9.45+1.34™ 57.0
IR 5 21.99 +0.92 18.06 + 1.67" 17.8
i EH 15 22.02 + 0.65 14.19 +3.69™* 35.5
fErpill=ei: ! 20 22.04 +0.94 10.85 + 4.68™ 50.7

¥ SRUSTEA P < 0.05, TP <0.01; SBAMERHRA HEFP < 0.05, #P <0.01.

Table 6. Effect of doses of Cucumaria frondosa gunnerus polypeptide organic chromium on serum insulin levels in diabetes

mice (X£s,n=10)

6. TRIFIBHIM NS Z IAAHEXHERRE R IUER S RKFE. HOMA-IR BIEZIMLER(X £, n = 10)

45 ML & 2 mU/L HOMA-IR
S A 10.86 +0.32™ 453 +0.32"
TR} H 2 14.68 +£0.60 8.53+0.86
H P % 2H 10.32 £ 0.54™ 5.80+1.21"

fIGFE A 16.44 £0.45™ 7.9+0.33"
A 14.88 +0.25" 6.3+0.43"
AR 11.04 £0.15™ 5.96 +1.38"

¥ SRUSTEA P < 0.05, TP <0.01; SBAMERHRA HEFP < 0.05, #P <0.01.

Table 7. Effect of doses of Cucumaria frondosa gunnerus polypeptide organic chromium on glucose tolerance in diabetes

mice (X£s,n=10)

% 7. FRFIBHHITS S AN SRR BB BN MER(X s, n = 10)

5 I B {/mmol/L )

2H 5 TR 2R N AR

Oh 05h 20h

ZARFE 6.20 +0.78™% 12.46 +0.547# 7.90 +0.787% 19.93 + 0.55™#
PRSI 22.78 + 1.24% 25.88 + 1.21% 17.87 + 1.43* 44.93 + 1.48%
[ERERap;ERzE) 14.32 +1.34™ 18.44 +1.67™ 12.45 +2.34™ 3135+ 1.77"
LEilk==2) 20.02 + 1.67% 23.61 + 1.52% 16.05 + 1.33* 41.90 + 1.35%
b ilhseZ) 18.11 +2.01™ 21.33+1.87% 15.43 +1.80" 37.43+2.14
fetplieszl 16.45 +1.36™ 18.74 +1.22™ 13.22 +1.34™ 32.76 £1.237

¥ SRBRTEA P <0.05, TP <0.01; SAMEXIRALEIP <0.05, #P<0.01.

B FIRRAL. B — s B TS 22 o AL R 0 4 T W S35 /1 BRI R BB
5. Wig

BB B MATE A B H 2838 e, BB SRR H 2™ B Bl N SRR RRAN A A, IR T v
ARAS T B8] 2 2% ol B R A AT A9 B ok, JELASE P2 F 7 3 B AR N B AR s Ve st T,



TR7 BE TS R T — A

1G2:(26] 2718 TR B v ey, HARBES A8 IR iE Y . 59k, E s E[28)
[29P G Z 7 IR Fof 2, W90 RIS 2 KA DU ST B 7). B e, FRis. B
MR EIVEFISS . AHE T T RRL 2 A0 R [30], S — w7l ML, AR EE, E7REE,
B SR AEYNEERSY, BB NG . ASHER R RS NS 2 A HUARE B /N, 258
KL, WEROGIEL/NRAE 25 d P IFET:, TESRIGSE AT, AU A2 /N AR 4328 TS RS 2k
APV AL/ R ESRRE M LA, (AR TN AEIRL R TR, HHEAXRALLR, 1Kz
Z KA NS EALE 5 mg/kg B, IIHE N FERAE 17.8%, RS L IKE WK EFRRELE 15 mg/kg B, AT
B %6 1E 35.5%, M NS Z ik HLES 7 EE7E 20 mg/kg B, LA T B 2R 7E 50.7%, BHPE XS REZH UBE T %% 57%.
TR FEE I T 5 22 JORA AL 6 LA 1) 2850 SR -5 B P 4 3 1 — R UMy B LW S8 SR AR, T 2 M 22 5 (p >
0.05); SHEAGRRALLEL, HhAEM NS Z AP MTERES R, HOMA-IR A 2 AP < 0.05),
E AR RS 2 KA HLER 15 R 5 2% . HOMA-IR 5 523 B2 (P < 0.01) . AW TR TS IKA P fE
SEA R PRI /IN BRI A= iy 0T LAAT R0 3R B B AR/ R ZS B b, 5 HLA R B 2 A L S A . %24
@B, NOMME S IR R R FSROE 7ol S0 . AR AL 2 b 2 — e FI R 1S 2 I HLAS BAR PRI
TNRBMARE, K TRERP AN R EG, HESER /DRI, HSRAEE—ENER, AT
— BRI S
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