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Effect of vitamin D deficiency on pathogenesis of Zucker diabetic fatty rat
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[ Abstract]  Objective To investigate the effect of vitamin D (VD) deficiency on the pathogenesis of Zucker
diabetic fatty (ZDF) rats. Methods Male 5 -6 weeks old Zucker rats were randomly divided into 4 groups according to
their body weight: normal control group (ZL), VD deficient control group (ZL + VD. Def) , model group (ZDF) and VD
deficient model group (ZDF + VD. Def). All the rats were fed to 12 weeks of age, and body weight, food intake, water
intake, urine volume, urine glucose, fasting blood glucose were measured. The glucose tolerance was tested at 11 weeks.
Pancreatic samples were taken and tissue sections were examined by pathology using HE staining. Results The body
weight of ZDF + VD. Def group was higher than that of the ZDF group. Drinking water and urine volume were increased
earlier than the ZDF rats. The blood glucose in the ZDF + VD. Def group was increased significantly earlier than ZDF
group, it is about 2 times of the ZDF group at 12 weeks. Compared with the ZDF group, the impaired glucose tolerance and
islet damage were more serious than the ZDF + VD. Def group. Conclusions Vitamin D deficiency accelerates and
aggravates the pathogenesis of ZDF rats, and VD deficiency may be a key factor in the pathogenesis of obese DM Type 2.
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Tab.1 The nutrients of Purina #5008 for Zucker rats

HEFHGT o FFHUY C1 FFHUY Gl
Nutrients Content Nutrients Content Nutrients Content
& Protein, % 23.5 HMEF4E Fiber (crude), % 3.8 4/ Vitamins
FEER Arginine, % 1.44 PRSI LT 4E Neutral detergent fiber, % 11.3 ZHHE PE Carotene, 1 mg/kg 4.0
a2 Cystine, % 0.35 TRUEIRET4E Acid detergent fiber, % 4.0 A2 K Vitamin K, 1 mg/kg 3.2
5 Glycine, % 1.3 FERHEIY) Nitrogen-free extract 49.4 B Thiamin hydrochloride, 1 mg/kg 16
(by difference) , %
4R /Histidine, % 0.58 YEW Starch, % 34.9 ¥ Z Riboflavin, 1 mg/kg 5.0
SRR Tsoleucine, % 1.20 HIZHE Glucose, % 0.22 JHER Niacin,1 mg/kg 109
SEEPR Leucine, % 1.87 JUHE Fructose, % 0.24 1ZH& Pantothenic acid, 1 mg/kg 15
PR Lysine, % 1.40 TERE Sucrose, % 2.57 ZALJBRK Choline chloride, 1 mg/kg 2000
AR Methionine, % 0.43 FLB¥ Lactose, % 0.39 2 Folic acid, 1 mg/kg 3.0
FERE R Phenylalanine, % 1.08 43K Bg/ Vitamin By, 1 mg/kg 6.0
fi %% Tyrosine, % 0.66 )5 Minerals HHIE Biotin, 1 mg/kg 0.20
FRER Threonine, % 0.90 WAy Ash, % 6.8 43 By, Vitamin B, pg/g 20
{8542 Tryptophan, % 0.28 5 Calcium, % 1.00 #iA=Z A Vitamin A, 1U/g 15
PR Valine, % 1.19 % Phosphorus, % 1.07 22 D5 (WN) Vitamin Dy(add) , 1U/g 3.3
YR Serine, % 1.20 B/, % 1.10 A F E Vitamin E, 1U/kg 55
RAHIR Aspartic acid, % 2.6 B Magnesium, % 0.20
AR Glutamic acid, % 4.77 Bt Sulfur, % 0.24
AR Alanine, % 1.39 # Sodium, % 0.28
JifiZ2 Proline, % 1.63 5 Chlorine, % 0.48
AR Taurine, % 0.02 i Fluorine, 1 mg/kg 19
I (BRI Fat (ether extract) , % 6.5 # Tron, 1 mg/kg 230
N&M (K f#t) / (Fatea acid hydrolysis) , % 7.5 B Zine, 1 mg/kg 73
& Cholesterol, 1 mg/kg 280 #fi Manganese, 1 mg/kg 71 SVABHE Total energy, kcal/g 4.15
AEIHRR Linoleic acid, % 1.37 #i Copper, 1 mg/kg 13 AEmFR L Calories provided by
APFRAR Linolenic acid, % 0.09 4 Cobalt, 1 mg/kg 0.40 AT Protein, % 26. 849
AEAPUATR Arachidonic, % 0.01 il Todine, 1 mg/kg 0.80 JGWi Fat (ether extract) , % 16.710
-3 JEWITR -3 Fatty acid, % 0.29 #% Chromium, 1 mg/kg 1.40 WKALE YD Carbohydrates , % 56. 441
AMBREITAL Total saurated 2.51 fili Selenium, 1 mg/kg 0.23

fatty acid, %
SRR

Total monounsaturated fatty acid, %

2.32

R2 ZDF REUARHEIK K RE A ISR
Tab.2 The body weight and energy utilization rate of the ZDF rats

20 31 WA (g) LRI (g) EK (g) SABERHE A (keal/day) fiE B =R (g/keal )
Groups Initial weight Final weight Weight gain Food intake Energy utilization
7L 113.5+5.9 267.2+11.1 153.7 11 3325117 4.62x0.35
ZDF 125.2+10.5 356.115. 5 227.8+11.7° 4872 £ 157° 4.67+0.32
ZL + VD. Def 114.3+7.2 283.0+10. 8° 168.7 +£9.2° 3374 £112 5.00+0.33
ZDF + VD. Def 126.8 +13. 4 367. 8 +15. 7™ 241.4£17. 6% 5093 + 198" 4.74+0.39

W5 ZL A, P < 0.05;5 ZL + VD. Def 41 F0%E,"P < 0.05; 5 ZDF 4 H#, <P < 0. 05,

Note. Compared with the ZL group,®P < 0.05. Compared with the ZL + VD. Def group,”P < 0.05. Compared with the ZDF group,°P < 0.05.
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A Def) K BRI ZK B S bR s 38 i, ifi ZDF 20075 11
WFEL R, & AR R A Rk, AR A IS B A &, O (KT ZDF + VD. Def

CS HROK i OB 24 h JRAE R DR B, sl 1 ZH. B 12 J % ZDF + VD. Def H1A/K iR ZDF 4H
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Fig.1 Water intake and urine volume in the ZDF rats
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Fig.2 Changes of serum glucose with age of the ZDF rats



24 o LR PE 2 24 7R 2018 4 2 F1 45 28 %45 2 1 Chin J Comp Med, February 2018, Vol. 28. No. 2

35 —— 7L
—&— ZDF

30 4 == 71.+VD Def
== ZDF+VD Def
oy 25 4
ER-E
£
BE s
823

‘] /—4\*\

5..#%.

o 30 e 9% 120
B T (4-8H)

Time (min)

160 =

120 - be

il 2% T
AUC (Arbitary units)
L

S
=)
1

JH H

ZL ZDF ZL+VD.Def ZDF+VD.Def

W5 ZL AR, P < 0.05;5 ZL + VD. Def ZH 1% ,"P < 0.05; 5 ZDF #4H 104, P < 0.05,
3 AR o
Note. Compared with the ZL group,*P < 0.05. Compared with the ZL + VD. Def group, "P < 0.05. Compared with the ZDF group, °P < 0. 05.

Fig.3 Glucose tolerance of the ZDF rats in each group
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Fig.4 The pancreatic islet structures of the ZDF rats in each group
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