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The Protective Mechanism of Qi Zhi Hypoglycemic Tablets on Streptozotocin—induced Diabetic
Cardiopathy in Rats
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Abstract: Objective To observe the protective action of Qi Zhi hypoglycemic tablets on streptozotocin (STZ) —
induced diabetic cardiopathy in rats and explore its possible mechanism. Methods The rat model of diabetes was

established by tail vein injection of STZ (60 mg-kg™'). Ninety Wistar rats were randomly divided into normal group,
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model group, Qi Zhi hypoglycemic tablet group (780 mg-kg™'), metformin hydrochloride tablet group (200 mg-kg™)
and Glyburide tablet group (1.5 mg-kg™"). The volume of intragastric administration was 10 mL-kg™', and the drugs
were respectively administered by gavage once a day for 3 consecutive months. The changes of fasting blood glucose,
water intake, food intake, urine volume, body mass, electrocardiogram and blood pressure in rats were measured.
The network pharmacology method was used to predict the action mechanism of (i Zhi hypoglycemic tablet on
diabetic heart disease. The histopathological changes of heart were visualized by Hematoxylin—Eosin (HE) staining.
The expression of transforming growth factor (TGF-B1), nuclear transcription factor kappa B(NF-kB) and cysteine
protease—3 (Caspase—3) in heart tissue were detected by immunohistochemistry. Western Blot was used to detect the
expression of Collagen I and Matrix metalloproteinase tissue inhibitor—2 ( TIMP-2) in cardiac tissue. Results
(D Network pharmacology analyses revealed that the protective mechanisms by which Qi Zhi hypoglycemic tablet
prevented heart injury were significantly associated with Insulin resistance, ¢GMP—-PKG signaling pathway, NF-kB
signaling pathway which regulate the “nitric oxide biosynthetic process” and “G-protein coupled receptor pathway”
and “vasoconstriction”. And that is because the main components of Qi Zhi hypoglycemic tablet, such as
Astraisoflavanin, Sitogluside, Sibiricoside, Quercetin, Hirudin and Geniposide can act on key targets such as
ADRAID, INSR, ADRAIA, PTGS2 and EDNRA. @Compared with the normal group, the rats in the model group
showed significant increases in blood glucose, water intake, food intake, urine volume (P < 0.01) and body mass
reduction(P < 0.05, P <0.01) on day 10, 40, 90. The blood pressure increased significantly at day 40 and 90(P <
0.05, P<0.01); the electrocardiogram showed arrhythmia, a major wave anomalities, and a significant increase in
the time required for the left ventricle to rise to its maximum rate on day 90(P < 0.01), and expressions of Collagen I,
TIMP-2, TGF-B1, NF-«kB, Caspase—3 were up—regulated in heart tissues (P < 0.05, P < 0.01). Compared with
the model group, the water intake, volume diet and urine volume of the Qi Zhi hypoglycemic tablet group were
significantly reduced on day 10, 40 and 90(P < 0.05, P < 0.01), the body mass increased significantly (P < 0.05,
P <0.01); fasting glucose levels were significantly lower at day 40 and 90(P < 0.01) ; significantly lowered blood
pressure at day 40, 90(P < 0.05); the electrocardiogram showed no arrhythmia, main wave abnormalities on day
40, and the time required for the left ventricle to rise to its maximum rate was significantly reduced on day 90(P <
0.05) ; expression levels of TGF-B1, NF-«kB, Caspase—3, Collagen I and TIMP-2 in rat heart tissues were
significantly decreased(P <0.05, P<0.01). Conclusion Qi Zhi hypoglycemic tablet improves polydipsia, polyphagia,
polyuria and emaciation caused by diabetes, and has a therapeutic effect on heart damage caused by diabetes,
which may be related to inhibiting Collagen I, TIMP-2, TGF-p1, NF-kB, Caspase—3 protein expression, and
lead to the inhibition of inflammation and myocardial fibrosis.
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ECIE R E 41 (780 mg-kg) . ER PR —H XK A 4
(200 mg-kg") . HEFNANR 4 (1.5 mg-kg'), R4
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0.5% CMC-Na IR EZ5Y, REH 1R, #EL452
34A.
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1 EEEEREMERBERRGKE. REEHNZE(x s, n=18)
Table 1 Effect of Qi Zhi hypoglycemic tablet on water and food intake in diabetic rats(x s, n=18)
w5 it/ oKt ml Rt/
(mg-kg™) 4510 K %540 K 5590 % §10 K %5 40 K 55 90 %
EEA - 3200+£2.87  33.25+5.56 29.44 +7.04 15.00+2.83  16.59+3.56  18.52+3.38
AL - 128.65£9.71% 12527 £10.20" 14520+ 10.93"  30.65+3.10% 34.59+3.23" 35.64 + 8.00"
FEARREME 20 780 113.35+7.27°  109.61+9.26" 113.23+8.65 25.53+1.39" 2823+426  30.31+574"
R — OB 41 200 108.71£9.29"  9558+8.68"  99.58+7.38"  2598+1.92" 2555+3.13" 27.06+1.48"
FEIAR 720 1.5 122.57+7.29 12771546  142.31£9.61 29.02£2.55  29.50+4.14° 33.34:6.42
W SIEWMIIE, “P<0.01; SEM4IE, P <005, P <001
F2 KERBERNBERFAXRRE. FREOZM(x s, n=18)
Table 2 Effect of Qi Zhi hypoglycemic tablet on urine volume and body mass of diabetic rats(x =5, n=18)
3 i/ R /g PRt /g
(mg-kg") 4510 % 55 40 K 5590 K 510 K 55 40 K 5590 K
EHH - 1433 484 1680+ 1.16 1517420 22644 +8.15 268.00+10.25 301.25+9.87
FERIZ - 111.55 + 544" 12541 £4.11" 124.88 +2.67" 178.92 + 8.88" 208.84 +7.27"  220.70 + 5.65"
FEARREHE F2H 780 98.59 +6.22" 96.63+3.70" 80.65+3.96" 192.25+9.16° 227.11+7.35" 23277 +3.87"
RR — O 41 200 85.56 £5.66" 7897 544" 79.64+508" 197.20+9.72" 22373 +10.74" 26228 £3.12"
k&S A R Fr 20 1.5 11250 +4.32  111.33£5.037 121.61 +5.19  198.45+532" 222.62+7.72" 224.25+9.66
Vi SIEWALILE, P <005, "P<0.01; SHEALE, P <005, “P<00l

* 3 KUERENEAIIHERAARSEMABENZM (v £5, n=18)
Table 3 Effect of Qi Zhi hypoglycemic tablet on blood glucose

in diabetic rats(x +5, n=18)

p Filk] 2 W 1B/ (mmol - L)
'J:Ujl] (m -k ! ) P Al e

g-kg 510 K 540 K %90 K
WA - 541+059 551056  5.12+0.59
kel - 24.04 £ 4.44* 2398 +4.98" 25.17+5.40"
PCHERRHE 4 780 2244+439 1873+587 1682560
ERER UL 41 200 1696440 13.62£479 1071573
HINARIR 41 15 2092591 18015097 14834657

T SIEHUIILE, 'P <005, "P<0.01; SEELALE, P <005,
P <001

40, 90 K17 JE IBHE P W BEIR (P < 0.01) .

2.3 b B R i K Bl o0 L Pl B L) IR S e 2 R L
Fa, K1, SIEWALE, BRA K RIS 40,
90 K Ifi B i THE (P < 0.05, P <0.01); LoHLE
FESS 40, 90 REIMHOAARTE, EhHH AL,
5590 KIWZE00 % T T Hk fi KGHUR T 7 i) (8] B 8 48 K
(P<0.01), SEIRIZE, B 47ES 40,
90 KAy iR HH A (P < 0.05), L HLRIFESR 40 K
REIHODEATT . R SHIE, HEE 90 RIWA
OB Tk i R T B ] B B 4 6 (P < 0.05) 5

R R — HOSUIK R 7 55 90 K A9 i He B 2 I (P <
0.05), LFLEILERS 40 KRR DA . Filw
WA, M 90 RMALDE bR KRR
[ A B 4 %0 (P < 0.05) 5 #&FIA MR v 2H AR SR I B I
IR M AR, O BEITESR 40 RARBLH T AR
2, 990 RARFRIMMOHATE . FEFFALR, 17
5590 R ZE00F b T35 d5 K 23 iy 75 i) (1) BH b 46
(P <0.01), Z5RFEW], EIERNE T E KRS
JH B[] et 68 ke 26 5 i DR B LR T s B0 DI RE S i
/3

2.4 KRB R K BLoC JDERR B 1 BL IR () g 4 25 P -7
mm ZERULE 20 B 3. HEERE 201 M 2E
gy, AUARBETEC 87 > RS 38 4. HiEE 76 . KR
334, GEIRGHIE N FEIHTERLST 19 4>, 43R b
PRI IR HE A 38 >0 SRR, FCHR FE0E Fr i
i B 5w b B (Astraisoflavanin) | P8 T M
(Sitogluside) . ¥ #F & F (Sibiricoside) . #ft £ &
(Quercetin) . 7K # #E (Hirudin) . 5 J& ¥ #
(Geniposide) 45 £ 3% ¥ 0 43, 1E H F ADRAILD,
INSR. ADRAIA. PTGS2 Fl EDNRA #CHE R, +
SEPRTT RS RARBT . OBER S - PR S O A
FI# M G(cGMP-PKG) . NF-«B %5{5 5 %, DX
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R4 RIEREMERMERFEARMERZOE EFX&EKE

5 2R AT E W 18] (t—dp/dt) B 8

YMa(x +5, n=10)

Table 4 Effect of Qi Zhi hypoglycemic tablet on blood pressure and time required for the maximum rate of left ventricle rise in diabetic

rats(x =5, n=10)

g5 H45/ 40 K 90 K 40 K %90 K
- (mg-kg™) i E/mmHg 473K H/mmHg W4 HF/mmHg 47K F/mmHg  (t-dp/dt)/s  (t=dp/di)/s
WA - 109.38 + 4.21 79.68 + 14.63  102.64 + 28.34  75.26 + 2.39 16.25 +3.77 15.25 + 1.92
i kel - 135.32 + 11.14" 87.42 + 26.30" 145.80 + 22.62" 89.74 + 7.54" 2425 + 1.75 29.25 + 3.03"
TR RS 780 12220 £ 24.96° 72.20 + 18.60° 120.08 + 31.46° 62.85 + 11.48° 18.25 +2.63 15.75 + 4.02
Rl — HUIR 4 200 124.04 + 14.05 7724 + 1242 12438 +24.88° 68.42 + 12.19° 17.25 + 4.03 17.50 = 5.02
FEHNANR F-2H L5 133.46 + 3370 79.68 = 19.96 13453 + 23.00 82.52 +31.34 19.50 + 3.42 18.25 + 3.63"
T SIEWALILE, P <005, “P<001; SERLE, P <005, “P<00l
5540 K 5590 K
mV mV
0.3 0.3
Y 0.3 ﬂ n 0.3 ﬂ ﬂ Wﬂ
a. LKL o UN/ U,J lf o V/ VJ
-0.3 -0.3
-0.5 -0.5
0 50.0 100.0 150.0 200.0 250.0 300.0 0 50.0 100.0 150.0 200.0 250.0 300.0
I SN S/E) L 0 WY
KA 025 mV f KA 0.25 mV
f/ME: -0.33 mV f/ME: ~0.31 mV
WA 0.58 mV WEIERE: 0.57 mV
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Figure 1 Effect of Qi Zhi hypoglycemic tablet on electrocardiograms of diabetic rats
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Figure 3 Prediction of component—target—pathway network on effect of Qi Zhi hypoglycemic tablet on diabetic rats
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Figure 4 Effect of Qi Zhi hypoglycemic tablet on heart histopathological changes in diabetic rats (HE staining, x400)
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Figure 5 Effect of Qi Zhi hypoglycemic tablet on TGF- 1 protein expression of heart
tissue in diabetic rats(THC, Xx400; x +s, n=6)
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Figure 6 Effect of Qi Zhi hypoglycemic tablet on NF-«kB protein expression of heart
tissue in diabetic rats(THC, x400; x +s, n=6)
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