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Therapeutic effect of Tongluo recipe on hepatic injury in streptozotocin-induced diabetic rats and its possible

mechanism

SHEN Jie, XIA Xin-xin, ZOU Jun-jie, SHI Yong-quan, LIU Zhi-min”
Department of Endocrinology, Changzheng Hospital, Second Military Medical University, Shanghai 200003, China

[Abstract] Objective To investigate the therapeutic effect of Tongluo recipe( TLR) on hepatic injury in streptozotocin-
induced diabetic rats and the possible mechanism. Methods Experimental diabetes was induced by intraperitoneal injection of
streptozotocin(60 mg/kg) in male Sprague-Dawley rats. The study included 5 groups: normal control (CN) group, diabetes
mellitus control (DM) group, low-dose TLR (TL) group, middle-dose TLR (TM) group and high-dose TLR (TH) group,
with 10 rats in each group. Diabetic rats in the latter three groups received 0.5 g/(kg « d), 1.0 g/(kg + d), 2.0 g/(kg « d)
TLR, respectively throughout the experiment. The fasting glucose, blood lipid, and serum liver function indices were
measured. Twelve weeks after treatment, rats were sacrificed and the liver tissues were collected to examine the activities of
superoxide dismutase (SOD), catalase (CAT), glutathione peroxidase ( GSH-Px), and malondialdehyde ( MDA). The
ultrastructure of liver tissues was observed through transmission electron microscope. Results The serum AST., ALT and
AKP levels of diabetic rats were increased 12 weeks after intraperitoneal injection of streptozotocin (P<C0. 01), and electron
microscope observation showed characteristic pathological changes of diabetes. TLR treatment (middle and high dose) obviously
decreased serum AST,ALT levels(P<C0. 05)and ameliorated ultrastructure changes of liver tissues: glycogen granules decreased
in cytoplasm, mitochondrial cristae became distinct and electron density decreased, appearance of smooth and rough endoplasmic
reticulum became nearly normal, and the interstitial collagenofiber decreased. The SOD and CAT activities were significantly
decreased and MDA levels were increased in liver tissues of diabetic rats (P<C0. 01). Twelve weeks of treatment with TLR
obviously improved SOD activity (at all three doses, P<C0.01) and decreased the levels of MDA (middle and high dose, P<C
0.01). Conclusion Our data suggest that TLR can improve hepatic injury in streptozotocin-induced diabetic rats, probably

through increasing activities of antioxidant and depleting lipid peroxidation production.
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Tab 1 Changes of body mass, glucose, and lipid profile of diabetic rats
(n=10.x=%s)
Group Body/mass » Glucose - » TG . » HDL .
m/g cg/(mmol « L™1) cp/(mmol « L™1) cp/(mmol « L71)
CN 616.1+88.7 4.58+1. 46 0.2440.07 0.150.05
DM 326.4465.7" " 24,4144, 25" 1.16+0. 69"~ 0.0540.02"*
TL 310.4440.5" 24,7842.86" " 1.04+0.52" " 0.0640.02" "
™ 364.24+52.4" " 23.544+1.97" " 0.9940.56" " 0.04=40.01""
TH 333.1451. 4"~ 24,4443, 17" " 1.20+0.50" * 0.0640.01""

CN: Normal control group; DM: Diabetic control group; TL: Low-dose TLR group; TM: Middle-dose TLR group; TH: High-dose TLR

group; TG: Triglyceride cholesterol; HDL: High-density lipoprotein. * *
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Tab 2

P<C0.01 vs CN group

FFNAIT e, L R R 2 OB IR K BRI TS ALT,
AST /KB B F R (P<<0.05), FHi 515 3] — & 1%
BEf ek, Wk 2,

18 48 77 77 3ot 4% FR 0% K FR BT Th BE 4R AR B L &

Improvement of liver function of diabetic rats in Tongluo recipe groups

[n=10,7%s,2p/(QU « L™ 1) ]

Group ALT AST AKP
CN 55.50+8. 91 130. 40+21. 25 76.70+9. 27
DM 147.60+83.84" * 216.20+68.50" * 287.40+68. 44" *
TL 115. 00455, 04 * 185.30+80.62" * 280.60+43, 55" *
™ 92.50+37.70% 159.40+67. 132 270.30+89.02" "
TH 91. 10=20. 304 160. 70445, 312 295.20+67.04* %

CN: Normal control group; DM: Diabetic control group; TL: Low-dose TLR group; TM: Middle-dose TLR group; TH: High-dose TLR

group; ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; AKP: Alkaline phosphatase. * * P<Z0. 01 ws CN group; £ P<C0. 05

vs DM group
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Effects of Tongluo recipe on ultrastructure of livers in diabetic rats

Fig 1

A: Normal control group; B: Diabetic control group; C: Low-dose TLR group; D: Middle-dose TLR group; E: High-dose TLR group. Origi-

nal magnification: X8 400

X3 BAFALR SOD.CAT.GSH-Px 1 MDA /K ER T4

Tab 3 Changes of malondialdehyde and antioxygen enzyme levels in liver tissues of each group

(n=10,x+t5)
Group SOD 1 CAT ] GSH*le MDA 1
(Uemg b (Uemg b (U+smg b (nmol « mg~ 1)
CN 89.47+6.89 21.81+£2.88 352.78+35.58 0.424+0.08
DM 62.404+7.59" 13.77+5.33* 336.47+31.29 0.55+0.11"~
TL 77.9444,53* * L4 13.51+2.03" 329.25+33. 86 0.5140.07"
™ 72.204+8. 11> A4 14,4042, 41"~ 339.60+26.78 0.45+0.0744
TH 75.8846. 15" * 44 11.93+2.56"* 326.06+21.56 0.4140. 0544

CN: Normal control group; DM: Diabetic control group; TL: Low-dose TLR group; TM: Middle-dose TLR group; TH: High-dose TLR
group; SOD: Superoxide dismutase; CAT: Catalase; GSH-Px: Glutathione peroxidase; MDA : Malondialdehyde. * P<Z0. 05, ** P<C0. 01 ws

CN group; &4 P<C0. 01 vs DM group
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