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Abstract

Objective: To investigate the pathogenesis of diabetes and to compare the therapeutic effect of the
traditional Chinese medicine Yuzhu and Shutangbao on animal model of type 2 diabetes. Methods:
The blood glucose of mice was measured before and after the model was made. Then a small dose
of streptomycin was injected intraperitoneally for several times, once a day for 5 consecutive days.
The mice were divided into normal group, model group, treatment group and treatment group.
Treatment group 1 with Yuzhu treatment, treatment group 2 with Shutangbao treatment, model
group and normal group as no treatment control group. Results: Premold blood glucose was 6.18 *
1.30,7.72 £ 1.55,7.61 + 2.74, and 7.31 % 1.36 in the normal group, model group, treatment group 1
and treatment group 2, respectively. One week after mold, the blood glucose level was 4.17 + 1.30,
7.02 £ 1.99, 7.86 % 2.92, and 6.89 * 2.48; compared with the normal group, P < 0.05, P < 0.01, the
difference was statistically significant. Two weeks after the model, blood glucose was 5.14 + 1.03,
11.52 £ 5.77,13.18 * 6.87, 11.26 * 5.62; compared with the normal group, P < 0.05, P < 0.01, the
difference was statistically significant. The blood glucose at 15 days after treatment was 5.02 +
1.54, 20.29 + 5.81, 21.65 * 8.22, and 15.48 % 5.91, respectively. Blood glucose at 22 days after
treatment was 5.63 % 1.00, 25.50 * 6.26, 22.74 + 6.48, and 23.37 * 6.64, respectively; compared
with the normal group (P < 0.01), and the difference was statistically significant. There was a sig-
nificant decrease in blood glucose after treatment in 2 groups, but no significant change in other

groups. Serum triglyceride (TG), total protein content, superoxide anion radical (02) clearance
rate (%), concentration, urine sugar content, the differences between groups were statistically
significant. Conclusion: The model of type 2 diabetes was successfully established by 5 intraperitoneal
injections of streptomycin. The blood glucose of the model group was significantly higher than
that of the normal group, and the model was successful. After treatment, the blood glucose in the 2
groups decreased significantly, the serum triglyceride (TG) was low and the superoxide anion

radical (OE ) clearance rate (%) was significantly increased.
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J!Jilﬁfrﬁnu)‘d\mﬂmﬁ/“é REREEERDABRZIREEESERE, 8RUK, EE5K. BEE
BB RIER A, BAH. m1AME24H. W1HARASEIT, 2480y, BRAMEYH
AREIF TR A . S5 EEA. BRIA. Je14. 182484K0CH, BaiintE, 6.18 + 1.30. 7.72 + 1.55.

7.61+2.74. 7.31+1.36, FHWE, P>0.05, EREGIT#E N BE—FIE, 417 +1.30. 7.02
+1.99. 7.86 +2.92. 6.89 +2.48; 5IEHHAILE, P<0.05, P<0.01, ZRESGIFERY; BE=-H
I¥E, 5.14 +1.03. 11.52 +5.77. 13.18 +6.87. 11.26 +5.62; SIEFHLE, P <0.05, P <0.01,
EREGFEE N BE1S RIS BE, 5.02 + 1.54. 20.29 + 5.81. 21.65 *+ 8.22. 15.48 + 5.91.
S5EEHALE, P<0.01, ZRAEGITFEN; HE22R 1M, 5.63 £1.00. 25.50 £ 6.26+ 22.74 * 6.48.

23.37 £ 6.64; SIEFHEE, P<0.01, ERFSIT¥ERN: 28G5 MES HE TR, HMATLH

B, MEHM=E(T6). REESE. BEAFETEHE(02)ERE(%). KE. FESE. g4
MEREGIEE L. S0 B ESIKER SR 2R R R R T, MR XA I b s
BT ETE, HUEBTESA, SERD: w247 B LHE TR, niEHm=kTeR

1%, BEETHER(02)BERE(%)HEFHE.
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FLHYINR[L], WmPR_E BT RS2 R R m 2] PR R A Dy — R g VRS AC U B AS A, ]
R O, WORE RO, BE PR, BRI, O RGURAR[3]5E, MEEE AR
A SERE, HArmEIC RS, AORNIEEE R, MIEHIEZAY . ASCRI HAE, RS RGN
2 BUBEIRIF, F AR BTSRRI AT B R /N BB YA YT B 5 IR E XS B, e iR I A SR
B ] FAE( 02 )i MR 3 S M DB, HR RS 15382 26 A (1) SoW B H A 7 AR . DL 980 4 40 5
W,

2. M5
2.1 RASHE

AR, Sigma 7dh, oMol BRAR. BIER. ATHORRZ. UKERER. APIRIR. FTEIRTN. HEIRE
MR SRR IR IET R -804, OB Wl iR, =R WREZIEFHi(Tris), IIHEL
T, ERERERE . BRI, HI=EETE) & . IRENA G S IEERE(TC) G, WEE
WAV TRV UG IRITEA A beiErel, ez =it dt.

2.2. SLIGEN4D
55 HUNAR, Wik 250N, MRS, EFE, B, WHZR =Rt
2.3. BhYsEL

VAN BETR— %, [R5 W, bRS, WA, L SENE KL . EEE40 H)
N, HBEEEER, 8 H 50 mo/kg MEFIE, FIVKEN 0.1 mmol/L K IR ZEM R (PHA.2)i 245/
SUERIEES, & H 1k, #ELE5d(R). MEERE 72 /M2 d)s 7d bk Rt misse 2 Mg,
f>11.1 mmol/L ¥ FE LA L /N AR ISR TN [5]. IR HI/N R =20 BN VR 14 iR 2 4.
A 16 AAERF/NRAE IR 4L, 6 2 A0 L5 B4l FEPHES DI, SRR TS, 2803
KIEMRIEER s 16 VAL, SR GREITE4], AP 2R BURI 0.15 ml, Z8IE/KFFERL 0.3 mI R,
BH—X, #ES:15 H.

2.4. 5

W2y, BT, MEEAT. B2, HiE, RE 20 5, IEKK 20 £, A AR
HY 50 205, L2, ZHMAkEENBIKSE E 0.5 o/ml AZGIKEE, A AE N 3 5B 95% L BETTVE,
Jit 4°C~8°CUKAH VKR IL T, €L UTTE, 297 2RI L8, 29300 28 MR A 1 o/ml ZE 259K 1%,
B AC~8CUKFAIRAERT o« FPHEE DR, HBRZ A BAMR. M SRR R, M=
SR ft[2].

25 MEFHZE

2.5.1. M#ENE

SRR Bk 2.5 g, B0 750 ml UK SERVEAE, I 150 ml ABHANZ, 100 ml 2. 4% ERVAVR, ¥
fift)s, FAUKZ B4 1000 ml, FEREIRN, BEGE=RATE, 2 N H AR M5 A0 H R i vk e ,
EP & AN 0.2 ml MO FIBIER A, M/ B B4 I 20 ul, N N HIAIBIER IS A, 0 0.1 ml 30% = GBS R ,
=502 5000 rpm, 5 438, B EIHEWR 0.2 ml THRE N, FE0 3 ml AR R ZIAGR, 100°C kK 15 434,
ARG, SAERE, 630 nm K ELENE, % CkiEE6].
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2.5.2. HAtE
R 2% FH PRI BRI 5 5 0375 460 26 40 P SR A B s s I v e B (/L) L WU iRyl s, H v =B
(TG)HH GPO-PAP £l 5E; MH[EEE(TC)H COD-CE-PAP 5 : BEARIRAEHaR 7 & i 15 .

253, BixtBERETEmE(02)BRE%). REMNE

PR B U i & 10% 210K . AINRALNSESS , SERPEUH K, A ER K PE L R, AR5 IR A
T2 RIKG, BRE, A KANIEVKI N REATHEEE 510, A= 23 SR/ Rl 8 25 i 10%5) 3K, 250> 3000 rPm,
10 %f, B BiEWs 4°C Vzk%ﬁ(%ﬁ%ﬂi o H HFEIE B3 22 (%) I TR B : (B ¥R Wil 4% (AP) 5 (A W) TEMED
(VY R 35 7, i) S B A 4 3 (02) — LRI B R IR — 1980k — HEGAL R
WFE LAY — FIE TEShIE, 530 nm K @ilE — iH5(02)BBRE () RIKIE, S CHk[7].
2.6. GiitEAabIE

i H SPSS13 B geil, JrZEsir, QK. H(X+ S)ER.
3. R

1) 50 H/hAR, EFH, 15 H, 01 H, JHTEKN 6.67%; &40 H), FET-10 H, FET-%R
h25%; AR 10 H, FET 2 K, FET-F N 20.00%; 76 14115 K, 812 W, FET-% N 13.33%;
H24115 1, FET-6 K, FET-H N 40.00%; IMFEE T 11.1 (mmol/L)35 X, Ih= K 87.50%.

2) HAH/NRAERT. BUE R B RIS BE R . AREoR, At BE .
s RN, S5IEEANE, BHEE, EFLSIEE . ANE: SRR S5 8 R ik
SERAEERENER. WE L

Table 1. Comparison of blood glucose content (mmol/L) in mice before, one week after and two weeks after mold (X +s)
= 1 pEAERT BE—RF. EEZEAMES E(mmol/L) LR (X +5s)

2 51 LT S L5 — ] LS ]
IEH 4 6.16 + 1.33° 4.17 +1.30 5.14+1.03
TR 5.70 £ 1.15° 7.02 +1.99* 1152 +5.77*
H1d 5.73+2.06° 7.86 +£2.92** 13.18 +6.8744
w24 5.40 + 1.00° 6.89 +2.48* 11.26 +5.62*

JZEG T BERTILRE, &ALLE, F=0.699, P=0.414, ZRLLIIHE L BUG—FMKE, SHLE, F=4633, P=0.007, HIEWHLL
B, *P<0.05, **P <001, ZERAESI¥EN: KBS AR, S4LLE, F=4.472, P=0.008, SIE#ANE, 4P<0.05 *4P<0.01,
ERFG BN HANLE: EWE: SHE—MMMLE, aP<0.05 ZERE%5%E N BMH, 565 2 B, bpP<0.01,
ZRAGUFEE N B LH, 55 2 FMBELE, bP<0.01, ZRAESISFEN: G244, 5852 AL, bP<0.01, ZRH54%

TR

3) FAUVNRIBITHI. A 15 K, J5 22 K, MHEEEMEL R, SRR, BT, a5 K,
Ja 22 K, MRS RAEH AW AT AR AN BrIEw S, HAb S AL S R A U8
Tt BRI AT R, R 2 4, )5 15 RILEE ST ATHE, 24 P >0.05, ZRESIHFAE
X, WA EER TS . WAk 2 F1E 3,

4) HHE/NEIGITE S H M =IR(TG). BHERF(TC). KEE. REASTENEL R, LIRS
Ko BEATHUML, 70 BIE, BOKFRE, HRIE. 882RER, METG), IEHAH. BMANE ST
BLH B 24 RER, BRANESTIEFH., m2H, SE&EA, BEMARTIERA. A2 H;
W 4.
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Table 2. Comparison of blood glucose in each group before and after treatment (X s )
=2 RTrEl. EEEDRMESEEER (X +s)

4151 VAT pE W8 JE 15 K fKE WaJE 22 KifKE
E®A 5.14 +1.03 5.02 +154 5.63 +1.00
TR 1152 +5774 20.29 +5.81*** 2550 + 6.264 4%
MERE) 13.18 +6.8744 21.65 + 8.22**? 22.74 £ 6.4844°
¥h 2 4 11.26 +5.624 15.48 +5.91** 23.37 + 6.6444°

FFENNT: HILE . R, 5ER AL, AP <0.05, 4P <0.01, ZRELIHFE N B 15 KILM, HIER4LE, 4P <0.01,
EREHIFE N BE 22 RIE, SIEWALE, **P<0.01, ZRAESU2E ANLE: FWA. SHTmmEe, B/5 15 K
BE, 05 22 RibE, ZRESHFE G BIHA, S5iRankEtiis, aP<0.01, ZRESITF¥EN; 5ih)E 15 Kk, bP <0.05;
AL H5Earmpktkis, aP <001, ZFAESIFEN: 624 5RarbEii, aP<0.01, ZERA%HEE L.

Table 3. Comparison of o-toluidine method and enzymatic method in the determination of blood glucose (X +s)
=3 PERRRESHEEN EMBES B (X £5)

215 VAIG 22 TR AKE (SR 2R i) VRG22 KA KE(BE)
4 5.63 +1.00 7.40+1.78
MR A 2550 + 6.2644 28.70 + 5.64**
VA 14 22.74 + 6.4844 27.12 +8.75%*
VH 24 23.37 £6.6444 26.44 +7.38%*

TN AN b, 5IEWALE, P <001, **P <001, ERALIEE L PWEEHE, (AL

Table 4. Comparison of serum (TG), (TC), urea nitrogen and total protein contents in mice (X +s)
4. MRIUEHBE=RE(TG), RIEEE(TC). RERIELLE(X+s)

45 TG (mmol) TC (mmol) JRFE A (mmol) MEA(L)
B4 2.59 +0.97* 3.63+0.33 7.77 £0.3944 50.79 + 3.67*
TR 2.65 + 1.46* 434+1.38 11.04 +3.19** 44.17 +3.56
bEREl 1.61+1.02 4.36 +0.99 10.00 +1.41* 47.34 +5.62
h2d 1.79+0.76 3.99 +0.85 8.19+0.904 50.65 + 3.21*

FEAHT (TG), Hif 1 E, *P<0.05, ZRHAGIS%E L BIHFEE, SALE, P>0.05, ZRLLHEI%EL; RER, SA~E,
F=5.068, P=0014, HIEHMALE, *P<0.05 **P<001, ZEFHLI%E L, SHMBMNLE, *P<0.05, **P<001, ZRHLI¥E
X MEA, SEEAILE, “P<0.05, ZRE4II¥ENL.

5) & /NRIGITE KR A BT SRR (02) (06) VRIE MR, FRWE S REIE S . Si%
EERCHR, AT RISIR A%, TBOKFRAT, & RINE. 4RER, BmEEERE WE. RKESE,
HHLE, ZRAGUEG WES.

Table 5. Free radical ( 02 ) clearance rate (%), concentration, contents of brain sugar and urine sugar (X +s)

%5 EABRE(02)ERE%). RE. fE. RESBLLE(x+s)

415 (023K %(%) (02 )i (umol/ L) il £ Bt (mmol/L ) JRAE £ B (mmol/L )
EwA 23.41+1.70** 2.23 £0.0454* 1.86 £ 2.3644 7.90+1.0
AL 22.96 +3.29%*44 2.24 £0.0744* 0.95 +0.56 398.44 + 35,0044
w1d 15.87 + 5.69* ¥ 44 243 +0.1844** 1.09+0.52 605.71 + 62.5144**
¥h 2 4 3151 +£1.8444 2.06 +0.04%444 0.94+0.44 522.44 + 70,5044 X % A4

FES: (02)iEHE%), F=30481, P=0.000, 54 2 4LLLE, **P<0.0l, ERELHEEN SEWALE, **P <001, ZRY

it s HiA 1AL, “YP <001, ZRASHEE L (02)KE pmol/L, F=19.281, p=0.000; SHAIMIHE, **P <001, £F
BEIFE N HRF L4LE, P <0.01, ZREGIFE L HESF 2 48, **P<00, ZRESI%E L W& E, P>0.05,
ERTEIHE L RS, SEWHANE, “°P<0.01; SHEALLE, *P<001, ¥ 14HkE, **P<0.01.
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4. g

1) BEESIFRE(AD) R — R B8 R, RN N R e A 4, Z RS, AR ch a2,
FT R[], ST AR TR L, W SR A S A S S (AD) K R ) S, 725 5 58 L e, Il
PR FRAFEE R . R, TERRBEER S S8 I 1 1 Eh 3, AR TR T R T S MR, A5
EB, ¥ 2 AR I BT LTS RR % 02) (%)W BT, (RIS T 1 ik i B SRR 1K), 2 FHI AT
WEE CUIRBGATTIO, AR . AN B T E B (02) R M B sy —, HAIkasE, f
BORAAEINE . B IR BESEEEYIR, SU. R RRRERREEEIIRR,
SR UG RIS 2R SRR B I OC[L] [2], &4 OB LRI, R RT A

2) MEMERT, FTACIREEARIE, HNBURKEEEL, MAZBAK, PR, OIS 3
—FJE, BIEH ARSI S ST, (RSB I, BN R LR, R
V4. iR 2 LI SE NS, AR U, SRR IhI8], IRt R fr e
— 52 B ]

3) TR A E— BT, BNAJE 22 K, DUSEISFHERGE, 7 AT, Mgk
FHEE, R ZYMERINE, MEIUEEE e, B B IRCR, (E TS A A,
WE—BEFH 2 RS BB AR A B, MR ? R B, W A TR,
JE MLBEFF IR RS, I S BUE — R DRI S, BUS AP R, HAREE
— A BT AW, AR AW, AR R — . R 22 RESEAEF R 1 ERATESA sigma
MRS R R, A YRR R, MU RS, (B4R R, R IO e 2
W, JEREEHET).

8) WHIM=BE(TG). REE ST, WTR R R R A LI MR 5 hR[10], REETH
A TR, B AL SR NGRS . SCI0 R, AT 2 AUHINHATY 1 4UR, I ACR
HWIE, HITACRELE, BRI ATRE S TR R 2 VAT RURAT

5) fESZIEFER, 3f 11 FUNRIET:, BETSHN 22%, W de NS S N AR il R (vt
SR RN, SRR R R, S KA AR, RS R; IR T 11.1 (mmol/L), 35
W, BRI 87.50%, A5 NP/ RAMAZE R AEARI R, (MR UL R R AR H[11].

E&WHE

FEAE KBNSt R ZR I H (8 2k), 4n5: 201710599141 (FF A8 HHE).

S 3k
[1] &%, X%, 3145, 5. FRRE BRI /N BRI 2 BERR TR £ B (chAT) f 2, BE AR TR NG B (A-chE) 1% 71 11
SLIWF L[], IR EE 243 2, 2019, 9(6): 807-814.

[2] &M, T, M, & PAXIEZ SRR/ AR AT RORP]. P EZEFAE, 2015, 35(18):
5077-5079.

[3] Yildiz, T.E. and Gul, C., et al. (2005) Effect of Obesity on Goronary Collateral Vessel Development Patients with
Coronary Artery Disease. Angiology, 56, 657-661.

[4] FAshe, X3k, Fhess, . 25 mP2 SAT A RE R AL AT R R[], ASHER, 2017(3): 52-54.
[B]1 %, EEk, Ths4fE, 2. PERIEI AR SR, sSEiesiEl: 5% EE, 2001, 18(2): 36-38.
[6] ZEZ8. HAKIEEIM]. RES: TU N REFA AR H R YR, 1990: 68.

[71 R, fIScHs, MSCR, %5 —FhH e BETHE I B 2R B AR [0]. ARk SRt i, 1999,
26(2): 180.
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[8] Atehk, ZRIESE, BEMRAE, 2% Btk i 0 PRI AR Y S ks S AR AE Sh S AL IR 5E 3], FE 7 E R R #2324k,
2008, 28(1): 132-133.

[01 I, =M, XEWEEe, 2. MEALEGX 32 ZWE R/ A B AR AL Fe A 52 [J]. S BE IR 4+ &, 2015, 11(3):
57-58.

[10] #RZRAL. Wl R SR ] R EE R 2% &, 2000, 10(2): 125.

[11] Z=Z, FKBER, 5REIE, 25 SFPEEXT STZ M4 2 BN R /N AL Fe bR OS2 3], Se BB SRR 24 &, 2005, 1(5):
21-23.
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