2024 49 A HE R E LR September, 2024
$34% FHoM CHINESE JOURNAL OF COMPARATIVE MEDICINE Vol. 34 No. 9

Wkl A RAl, TERH A, I A2 A8 A K 2 BB B v el o Sl P RS L9 A PR AE AR A BRI A (0] o e P e o 2
A%, 2024, 34(9) . 19-23.

Yang YT, Yang YC, Wei BY, et al. Analysis of blood physiological and biochemical indicators of spontaneous type 2 diabetes in
inbred SHANXI MU Chinese hamsters [ J]. Chin J Comp Med, 2024, 34(9) . 19-23.

doi: 10.3969/].issn.1671-7856. 2024. 09. 003

T A2 2R H A 2 RUBE B H B B A AR 1M 9
A B A A 38 B 0 R I o

WA R B RS KR TRE

(LI PG ER RS0 oty KB 030001 ;2. 10 V548 5256 3495 AP0 sl PR AU S 0 506 %, KB 030001)

(BE] BE  SUBH T A R B &k 2 BOBE SR (T2DM) H b B L 2 FE 4 60 1 30 2F 38 AR 1k
ERRIEATRNIE AT, ik MR 12 ARSIESE R F &M T2DM Ao Ml R S A B IE R4S 10 1 ik

KAl , W Sysmex XT H S 53 HT{X X Hitachi 4> B 24 04O U 15 T0AE FREEHR K 16 AR A Fa bR A7 e JF
WG, SR SRR L B IR 4 1 401 (WBC) (ZL40 (RBC) (Ifit/Mi (PLT) (Il £15E 1 (HGB) 4
AW (ALT) AR AR (AST) (% (GLU) LB MHERE(TC) (Hl =R (TG) JRER(UA) SFHetn 22 m B A S
RN (P<0.05) . Z5ik XTSI AT A T Ay 38 FR i L AR & M T2DM AR AT I Y AR 3 A AL BR A 43
BT, FAREAF 6 A28 T2DM RS a3, iz m i o FH B & FAR At T FEmIgce .

[E4iA] A E 2 BONE PR ;4 BFE A ; 2 LG b

[FESES] R-33 [ xEk#RiZED] A [XEHS] 1671-7856 (2024) 09-0019-05

Analysis of blood physiological and biochemical indicators of spontaneous
type 2 diabetes in inbred SHANXI MU Chinese hamsters

YANG Yuting"?, YANG Yichun'*, WEI Bingyan'*, WU Jiangin'*, ZHANG Ruihu'?, CHEN Zhaoyang'*"
(1. Laboratory Animal Center of Shanxi Medical University, Taiyuan 030001, China.
2. Shanxi Key Laboratory of Experimental Animal Science and Animal Model of Human Diseases, Taiyuan 030001 )

[ Abstract]  Objective To determine the blood physiological and biochemical indexes in the inbred SHANXI MU
strain of spontaneous type 2 diabetes ( T2DM ) Chinese hamsters. Methods  Chinese hamsters with spontaneously
developed T2DM and normal hamsters (n=10 hamsters per group) , aged 12 months, were selected for the study. Fasting
blood samples were collected and 15 physiological parameters and 16 biochemical indicators were analyzed using a Sysmex
XT automated hematology analyzer and Hitachi fully automatic biochemical analyzer. Results The white cell count, red
cell count, platelet count, hemoglobin level, alanine transaminase, aspartate transaminase, glutamate, total cholesterol,
triglycerides, and uric acid all differed significantly between the diabetic and control groups (P<0.05). Conclusions
The change of blood physiological and biochemical indexes in the Chinese hamster spontaneous T2DM model were in line
with the trend in human T2DM incidence, thus providing basic data for the application of this model.
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YT PRI S I A 4 AT X 4 BR A A
G R, B A AT H R AR Y
IIVE AR O B RO AR VS A, B R
HRERLSHOR T HE R am, itk
B =45 v 4 BROME R 5 RS i & 52 32 (impaired
glucose tolerance, IGT) fi*) H RB T PR R
| Pl PR 5 B 2> (international diabetes federation,
IDF) BBl i, 3 T 2045 4F, A RN Y
N 2 1mg) 7.83 {25, 2 BUBE PRI (type 2
diabetes mellitus, T2DM) % 4 JR 95 (19 90% LA I, #%
INHRAI D KRR T AR F
— U R A il RS ZHEA K, LUK S
RARPU N B AN F e BEAL AL R BN
Mo R 0 et BRI & R L
il 1 A A IR A B B kD L i s
P RL I A 50 LAl R 2 A0 R 2 i d A O R X
S Bl Wy FL AR 2 1 A B 5 R 1 A 5 RT LA
REEOCT AR RRAEL, Filk, FRELE
IEA B T2DM 3 ) 88 AN AU B T 0F 58 T2DM
A8 o LA T L Sy IR 7 AH G A4 BIF 5 2 3L 8
AR LA L

HT, # 8 T2DM sh ¥ 2L J5 v, AR
PE T2DM S ¥ R e BE [N T2DM s Py 7 |
4l STZ FERIE T2DM SRl STZ/HFD B4 AF
J T2DM shH a5 i e 27, Hoh, [ R
£ T2DM 245 B 1) % o AL il A0 AR 3 R AE 5 N
AL 3 4 R R B 0 R AE AT A
J&, HAE A g B A PR G R AT T RE S N6
AL

L R, 1959 4F B U E HE A & 1 315 PR
PRI R LA O H & T2DM 3h A
WU TT . TG Meier 260 & BHL, X BEARIT 2 250
A A AR PR o L B A Sy o v R
B2 R EAZ H 1980 - WAL AR X Aok , I3
R E Y ST SR SRR ARk
FATZREAR ST T AR UEARDT 5T, JF i o e e e
TEF WP T T2DM Sk B RER | & 3%
FEREA 5 AP AU A 58 4, JOF B AE
12 H & H:23 18 1B ( fasting blood glucose, FBG) B i
EFH(FBG=6.0 mmol/L) , FF i 4 & i L T2DM #H
JCREMR AR S R A AT 38 &R 11 R T2DM
It L I A % L 9 2 A A b, A5 A8 1% i
FHERAE T FERI A

1 #EFFEE

1.1 SEIEhY

H L PG B R R o S S ) v O 4 AR ) K T 2
o [ b B [ SCXK () 2019-0004 1, 12 H #4358 58 5
AT T2DM H ] B L P FE AR AR T % Bt B
10 2 e KT 20 ~30 g, 4835 T 528 shi b
L BEBEFREE P [ SYXK () 2019-0007 ], Y6 R 58 #5 .
B9 12 h 5 12 h; fHIR.20~24 °C J2 R .50% ~70% , H
HIR B FAROK, 18R & [ 5 A5 1 (GB14924. 6 -
2001) ( S5 h Wy H BUBC & 1RRE) RO BER . shi S g
T3 ZEARAG 111 7Y BE R R 27 S0 Sl ) 48 B2 Y x4t e
(SYDL2021002) , 4G 3R J50
1.2 FEHSUF

i BEWE (D20020) | (W& ) %5 1l 77 ( FBAOOS ) |
(MLLTZE 1) %5 i3] (SLS00S ) . ( 11 41 M ) ¥ ifi 751
(4DLO0S) | (e ta10) VUL (4DS126) Vi i Vel
(C31100) &5 K174 [ 52 [ Sysmex 23 F

H 30 1L 43 BT AL ( Sysmex XT-2000iV ) 1 [
Sysmex A H] ; 4= H sh A 46X ( Hitachi 7020) g H H 4%
HAr v,
1.3 SKBWHE
1.3.1 FpAcRAE

SEEG W NN BR4 (n=10) . FBG < 4.5
mmol/L R M PR AL (n=10) : FBG =6.0 mmol/L,
FYEEE 12 h )5, HE TR, M1 mL & T 1.5 mL
JFZREAHTEERE b, SR &) 5 vk B, T ik
AR BR A AE s S5 B 1 mL IR E T 1.5 mL EP 4%
71,3500 r/min #.0> 15 min B E 5, T A 1L 16 bR
Y AE .
1.3.2 AIE 845

(1) M A FFE AR

M5E 40 M (white blood cell, WBC) . 21 4l Jitd
(red blood cell, RBC) | £ 4 Jify I X ( hematocrit,
HCT) V341 240 )i 1 ( mean corpuscular volume,
MCV) . *F # 21 4 ffd % & ( mean corpuscular
hemoglobin, MCH ) . *F ¥J 21 4 §g ¥ & ( mean
corpuscular hemoglobin concentration, MCHC ) | I 4fl
5375 58 & (red blood cell distribution width, RDW) |
/N AR ( platelet, PLT) | ~F 37 1l 7]y Az 4 L (' mean
platelet volume, MPV ) | Ifil ZL & H ( hemoglobin,
HGB) . H £ % 4l MY ( neutrophilic granulocyte,
NEUT) . 4% 41 Jfl ( monocyte, MONO ) , ¥k [ 4 Jift
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(lymphocyte , LYMPH ) | & i 14 4 2l B2 ( eosimophil ,
EO) g B 447 41/l ( basophil ,BASO) 4§ 15 TG 45

(2) MK LE AL SR bR

%€ 2 11 (serum albumin, ALB) Bl P 5l iR it
(alkaline phosphatase, ALP) | 4% N ¥% & Jif§ (alanine
transaminase, ALT ). &% % %% & B ( aspartate
transaminase , AST) %5 (calcium, Ca) | JJLER W IR 154 1t
( creatine kinase , CK) JJLEF ( creatinine, CR) \y—%+ %
k4% #% 1t (y-glutamyl transferase , GGT) | Il 4 ( blood
glucose , GLU ) | FL & it & M ( lactate dehydrogenase ,
LDH) EJIH£T 3 (total bilirubin, TBIL ) | & JIH [ i
(total cholesterol, TC) . H ¥l =g ( triglyceride, TG ) |
S H (total protein, TP) KR (uric acid, UA) | K
Z (blood urea nitrogen, UREA ) %5 16 Tif5 45 .
L4 SitEHE

FEAR BIBF5E 3 FER FH SPSS 26. 0 4R 4FE 174K
agiit LR B e bR 22 (x2s) 3R, IS B
A ¢ KB P AL HEAT LB, P<0. 05 B H A i 350k
FEFto

2 #R

2.1 MiEEBIERILBED

AR H M T2DM Al L B R 1l v A=
PEFEARREINGE S (R 1) B, S50 BRZH A L, B PR
20 WBC ZKFHI 2 T (P<0.05) , $2 78 WL AT BEAE

R1 IR A KM T2DM I B B
AEFFEFR (n=10)
Table 1 Physiological indexes of Chinese hamsters with
spontaneous T2DM

=2

I3 R HE
Groups Control group Diabetic group
WBC/(10°/L) 1.54+0. 54 2.60+0.83"
RBC/(10"/L) 10.91+0. 33 9.51£0.90 "
HCT/ % 13. 81£0. 51 13.63=1.01
MCV/fL 13.00+0. 48 13.45+1.21
MCH/pg 15.42+0. 64 16.03+1.38
MCHC/ (g/L) 1191. 80+38. 29 1199. 90+30. 67
RDW/ % 14.04+1. 01 14.15+2. 67
PLT/(10°/L) 524. 60+68. 49 401.33+61.61 "
MPV/{L 1.71+0. 13 1. 69+0. 11
HGB/(g/L) 170. 17+5. 67 157.67+9.03 "
NEUT/ % 42.78+22.95 40. 78+12. 60
MONO/ % 9.87+6.12 6.06+4. 94
LYMPH/ % 44.61x19. 11 50. 19+8.90
EO/% 2.03+1.19 2.62+1.67
BASO/ % 0.70+0. 66 0.35+0. 57
H SXHAA L, “P<0.05,

Note. Comapred with control group, *P<0. 05.

TESNE [ % s RBC . PLT . HGB /K EHI i F R (P<
0.05) , $2& 7 HLAAR A7 72 — 2 1% 3% 1 B 0006 24 B 15
TSR] 240 B L A5 b e e 240 i A S A% 20 A e
TR R T A A i S, (R T e g (P>
0.05) , AT gt S5 ML 255 SO AH G
2.2 IMikEHIEIRIEE DT

PEAEFR H M T2DM [ B L AR ol v 2
SR PRI S5 S (22 2) o , 50 REAAH e, 0 R 9
20 ALT AST ,GLU . TC . TG ,UA /K-8 & I & ( P<
0.05), # /R HLIR AT g 3 T — & B9 F & B A,
ALP .CK . GGT ,LDH TBIL UREA %548 #r A Fr 7+
=L BTG = L (P>0.05) , A Bets 5 ALY T
B IRESZ A K,
WA F A A E T2DM H [ Ml L PR A AR AR T8 R (n=10)

Table 2 Biochemical indexes of Chinese hamsters
with spontaneous T2DM

v X WAL
Groups Control group Diabetic group
ALB/(g/L) 33.62+2.06 32.40+2.94
ALP/(U/L) 213.56+44.72 220. 70+64. 66
ALT/(U/L) 80.33+9. 22 97.57+5. 44 ™
AST/(U/L) 384.17+34. 16 510.25+116.43 "
Ca/(mmol/L) 2.02+0. 11 1.94+0. 14
CK/(U/L) 452.44+241. 86 612.90+368. 48
CR/(pmol/L) 12.72+3.67 11.59+5.29
GGT/(U/L) 3.63+0.62 4.67+1.37
GLU/ (mmol/L) 3.99+0. 40 8.02+2.01 ™
LDH/(U/L) 298.33+39. 17 350. 80+66. 25
TBIL/ ( wmol/L) 1. 25+0. 44 1.33+0. 35
TC/ ( mmol/L) 4.31+0.35 5.73+0.98 ™
TG/ ( mmol/L) 1. 14+0. 48 2.49+1.16"
TP/ (g/L) 63.08+5. 87 59.57+6. 31
UA/ ( pmol/L) 104. 41+27. 63 182.40+88. 10"
UREA/ (mmol/L) 11.28+1. 18 13.91+2.89

I SXRA AL, *P<0.05, ™ P<0.01, ™ P<0.0001,
Note. Comapred with control group, “P<0.05, ™ P<0.01, ™ P
<0. 0001.
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IR 22 B P IFSE A R 28 2 H & M T2DM
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AU TAEESE S T2DM K a2 22—,
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2 EE I D 2x dE T f B R 2R 0 SR N 45 % T F
4RGH A T2DM' | T B 0 B N 40 % I U6
AT BIFOR T2DM FE AR ST R A R A A 1
EAEFR H A& T2DM H b SR B AR 5 2 AR

H Bk 8 2 e R R E S 5 T
T2DM B RFEHLEITS . WBC S HLIR 56 v 5 1 14
FERART I AR 28 AL IO A |
Ji It 2 5 R O AR PUR  IEPUE R AR
MMZ . Vozarova %20 fF 58 & B WBC 3 5 5 k15 R
HURRPERRARA — € &, I BT LA T2DM 1 %
J& . Zhang %V HFFE R WBC S rp A 40 it ik
EL 200 L AP B4 R T LAAE A T2DM .97 55 1 T
F5ES , Ml Pannacciulli %[zz]ﬂ%ﬁfm WBC 7E K FR 5
A F i 48 9 0 1) s L o & 4 AR
Mo AR b 12 i A &P T2DM A b B
WBC 23400, 7 Ho st X T fE 2 th 7 A & Pk T2DM
Hh [ B A BT Y B PR SR Y B AU R
L, O Y 58 1 40 B TS T S 3, i A R 5Nk
T2DM HEREAHPL,

IV AR BRI 25 5 7R RBC HGB /KB F
B, 7R [ &% T2DM [ Hb R AT RE AR 7 — o TR B
AIFE I, PLT BEAR /R FEDUARTIARER 3 T BEAS
B PRI B 9 ( diabetic nephropathy , DN') J& ¥ IR 5 il
PEFRBEAT RN Z — , B PE %72 (chronic kidney
disease , CKD) i) —Fh B LAY i %% M2 CKD A9 &
B RAE™ . H DKD 8 R 4 T A8 5 IRk B e
(non-diabetic kidney disease, NDKD) 13 ¥ %5 &) & 4=
ALY, BATHEM [ &2 T2DM A [ M R T fE 2
BT PRI B9 9 AAE DN R 8 2T, A=
JE R AACSE R, UA ZK-FBTR T, B UREA KF
WA Fr T, WA TR HLIA B D RE A2 161, 5 i Ak B
SERA 2, I, 2 T2DM H PR 2040 i & i
NS AL S5, S B HE AT B D RE A AR, T B
1 DKD (15 B Flll PRI2 Wb A 85 B2 4R 305 .

AL 12 % H &M T2DM A ] b BRI
A AEFE PR ALT AST JK-F-B R T , 4287 AT 41
Pitii, 1M GLU TC TG /KF Wy T, $&/m LA
PRERR ARG 2L, EL7E FRATT AT BT i F 50 b R
R LI 20 23 3 B 105 728 1k ARy kR IR A6 B
YER N EZ R, 2 5 f a0 Jg 5 H[E
i 5 22 T A LA R el A B AR 5 L AT AR 5
WA 2 E RS 5 B KRR S /e, 2
BRI A A & e A vp 232 BALAR T, 1 T4

FEN S FERNR RO ZE AL, 3 — 255 R ARSI
7 FFF RS B AR HFRG ) P AR R K
) ALT F1 AST AL, BRI I 9 ALT L AST 7KF- i
VAR 45 40 B R Y R 4R Bt o T Mingrone
S5 R I I 2R (8% PR T RE B K TG 5
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