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Establishment of a mouse model of pulmonary adenoma and its routine
examination of blood and urine, blood biochemistry and pathology

ZHANG Xiuyan, GAO Yaqi, CHEN Weisheng, LIANG Ning, ZHAN Chunlie *
(Animal Experiment Center of General Hospital of Guangzhou Military Command, Guangzhou 510010, China)

[ Abstract]  Objective To establish a mouse model of pulmonary adenoma, detect its blood biochemistry, and
routinely examine its blood, urine, and pathology. Methods PCR confirmed seven B6. 12954 -Kras™ """ mice. Four
of them were used as the experimental group, and three as the control group. Three wild-type mice were used as the control
group. Cre adenovirus was applied to the nasal cavity once a week for four times in both the experimental and control
groups. After 5 weeks, blood and urine were collected for biochemical examination and routine blood examination. Lung
tissue was analyzed for pathology, and quantitative PCR was used to detect Cre expression. Results Four positive mice
produced multiple lung adenomas at an average of 4. 25 with a volume of 10. 81 +6. 38 mm’. No tumors were found in the
control group. Multiple tumors, expansive growth, and clear borders were seen in the lung. The tumor cells were cubic
epidermoid and arranged in irregular glandular tubes. No pathological mitosis was seen. Compared with the control group,

low-density lipoprotein and average platelet volume were increased significantly. Direct bilirubin in the pulmonary adenoma
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mice was higher than that in the control group, and high-density lipoprotein was lower than in the control group. These

results had high statistical significance. Conclusions A mouse model of pulmonary adenoma is successfully established,

and its routine examination of blood and urine,blood biochemistry parameters are determined, and its pathological features

are characterized.
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Table 1 Primer information
ElL/E i Elk/2) RN 514U
Primer number Primer sequence Strip size Primer description
1 GTCGACAAGCTCATGCGGG Fe R BHPERL: ~ 600 bp BFAET Wild type
. . Transgenic positive mice: ~600 bp -
2 CGCAGACTGTAGAGCAGCG WP RUNEL: ~ 507 bp 38 % Common type
3 CCATGGCTTGAGTAAGTCTGC Wild type mice; ~507 bp L Transgenic type

F2 PCR MR F
Table 2 PCR reaction system

%l R
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2 x Taq Plus MasterMix 25 pL
ddH, 0 15 pL
B fo
it
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5192 + 5191 851912 +5143 52 L
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A
&it
50 pL
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Figure 1 Identification of the Kras gene
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Table 3 Blood biochemical indexes of the mouse pulmonary adenoma

METH Jif H I pOgiE| P1H
Ttem Pulmonary adenoma Control P-value
BN E
Alanine aminotransferase ( ALT) 26.75 £2.50 75.00£32.79 0-13
AL A
147.25 £32.90 232.00 £65.78 0. 07
Aspartae aminotransferase ( AST) * *
B e . it
24.25 +16.84 24.67 £2.52 . 2
Alkaline phosphatase ( ALP) 516.8 67£2.5 0-26
SN
4.50 2. 2.05 1. .2
Total protein (TP) 64.50£2.55 62.05+1.57 0-29
HE&A 33.33+1.62 33.87 +0.55 0.57
Albumin ( ALB) T I ’
HEH
1.18 +1. 28. +1. R
Globulin (GLOB) 31182156 803105 0-06
Sl AEVE2 & B
Albumin/Globulin (A/G) 1. 07£0.06 1. 18 £0.03 004
Gk
4.93 1. .27 £2.7 .
Glucose (GLU) 93£1.90 > £2.76 0-85
S JIEL ] e
Total cholesterol (TC) 1.95+£0.27 2.29+0.18 0.10
Hih =g
1.00 £0.22 .95 +0.11 .7
Triglycerides (TG) 0020 0-9520 0.76
e B A O
0.97 +0. 11 1.34 +0.188 0.02
High density lipoprotein cholesterol ( HDL-C) * *
IR B AR 1 DL e
0.11 £0.01 0.05 +0.01 0. 00
Low density lipoprotein cholesterol ( LDL-C) * *
o
)775%%& 8.62 +0.95 9.10+3.13 0.82
Urea nitrogen ( BUN)
JULET
Creatinine ( CRE) 11.70 £2.62 10.70 £0.40 0.28
B R
Total bilirubin ( T-BIL) 1.38 +0.40 0.73 +0.10 0.05
HIZBaR
.68 £0.1 .37 £0. .02
Direct bilirubin ( D-BIL) 0.68 £0.15 0.37£0.07 0.0
HAHEMRL R/ B R
0.50 £0.04 0.51 £0.06 0.81
Direct bilirubin/Total bilirubin (D/T) * *
[IEIEEAE S
Indirect bilirubin ( 1-BIL) 0.70 £0.25 0.51 £0.06 0.07
LR it
Creatine kinase ( CK) 1363.25 +711.44 1610. 67 £499.42 0. 62
R 31.25+1.26 39.00 +4.36 0.08

Uric acid (UA)
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Table 4 Routine blood indexes of the mouse pulmonary adenoma

e T H i e Xof I ZH PiH
Ttem Pulmonary adenoma Control P-value
4 9
FIAL(10°/L) 3.48 +1.28 2.56 £1.00 0.36
White blood cells (WBC)
pumany 9
LR (10°/L) 1.03 £0.43 1.29 £1.03 0. 66
Neutrophils ( Neu)
M 4 9
AL (10°/L) 2.43 +0.89 1.27 +0. 39 0.09
Lymphocytes ( Lymph)
1% 9
HUAAL(10°/1) 0. 00 0. 00
Monocytes ( Mon)
RS M7 4 9
R H:*\I,EHE@( 10°/1) 0.01 £0. 025 0. 00 0. 44
Eosinophils ( Eos)
FE LY 9
Ew@tlﬁ:*\ﬁ,m@( 10°/L) 0. 00 0.00 0.4
Basophils ( Bas)
T 4 0
i lﬁ*ﬁ,ﬂiﬂ@, a4 29.7 +4.67 45 £23.25 0.37
Neutrophil% (Neu% )
k0 40 1
A% 69.7 +4.08 54.83 £23.29 0.38
Lymphocyte% ( Lymph% )
AN %%
0. .00
Monocyte% ( Mon% ) 00 0.0
W TR PR 2 L 9%
Eosinophil% (Eos% ) 000 000
WE B T A5 41 L 9%
Basophil% ( Bas% ) 0.30+0.13 0.17 +0.06 0.35
474 12
ZLAHE(107/1) 9.60 +0.64 9.55 +0.64 0. 86
Red blood cells (RBC)
MELLAEH (/L)
Hemoglobin ( HGB) 138.50 £9.33 137.67 £8. 14 0.91
LLANNLER (% )
44.75 +3. 43.97 £3. .
Hematocrit ( HCT) 75 £3.30 3.97 £3.07 0.76
IR AAFR (L)
46.40 +0.81 46.03 £0. 4 . 4
Mean corpuscular volume (MCV) 6.40+0.8 6.03£0.47 0-49
ST AN I 41 2R 5 (pg)
14.40 £0.1 14.40 0.1 1.
Mean corpuscular hemoglobin (MCH) 0018 0017 00
LRI LI R (o/L)
10.25 £2.21 13.33 £2. .1
Mean corpuscular hemoglobin concentration ( MCHC) 310.25 % 313.33 £2.89 0-17
LLANN AT TERE (% )
14.23 £0.34 14.03 £0. .
Erythrocyte distribution width (RDW-CV) 320.3 03 £0.35 0.50
9
1/ (10°/1) 1311.25 +262.55 1049. 33 £59.41 0.16
Platelet ( PLT)
S8 i AR (L)
Mean platlet volume (MPV) 5.73 £0.13 5.37 £0.06 0.01
L/ N 53 A T BE
Platelet distribution width ( PDW) 15.10£0.06 15.00:£0.10 0. 44
/MR HE 0.75+0.15 0.57 +£0.03 0.10

Thrombocytocrit ( PCT)
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Table 5 Routine urine indexes of pulmonary adenoma mice in each mouse

WETH it IR X HE2H P1E
Item Pulmonary adenoma Control P-value
H
1.02 +0.01 1.02 +0.01 .52
Specific gravity (SG) 02+0.0 02£0.0 0.5
BRI 6.75+1.19 7.5+0.5 0.36
pH
EE )
0.50 £0.58 0.67 £0.58 0.72
White blood cell (WBC) * *
RIRTELiCEN
Nitrite (NIT) 0.50 +0.58 0.67 +0.58 0.72
HH B
Protein ( PRO) 0.75 +0.96 1.33£1.53 0.56
ikt
.25 0. .00 £0. .44
Glucose (GLU) 0.25 +0.50 0. 00 +0. 00 0
[GHEN
Ketone (KET) 1.25£0.50 0.33 £0.58 0.07
JRIBJE
0.50 +0.58 1.00 £1.00 0.44
Urobilinogen (URO) * *
Rz
Bilirubin ( BIL) 0.50 £0.58 1.00 = 1. 00 0.44
/2,
o
bl 0. 00 0. 00

Occult blood ( BLD)

A 4000 B 700 A
o | p 600 I
. g 3000 i g 3883 /
R 2 3 /
® & 2000 / § g 300 {1
Z ’ £ 200 froi
1000 / = 100 b
f i A Of,_(,w...,n' e ~~-: awn»m—»:«*-«—ws.«.—wmw
0= <= N -100 v+
2 6 10 14 18 22 26 30 34 38 66 68 70 72 74 76 78 80 82 84 86 88 90 92
FEH Cycles #HE('C) Temperature
A L B i,
2 Cre mRNA fY5EL5E it PCR %5E
Note. A: Amplification curve. B: Dissolution curve.
Figure 2 Quantitative PCR analysis of Cre mRNA
®O6 AR (% £5)
Table 6 Number of pulmonary adenomas in each mouse
NP iy R (A4) Jifsed (AR (mm®)
Serial number of mice Number of tumors Tumor volume
1 3 7.40 £2.52
2 5 9.92 +8.27
3 5 15.07 £6. 12
4 4 13.61 £5.99
. l;/
Rl 4.25 10. 81 £6. 38

Average value

FL(10. 81 £6.38) mm’, B6. 129S4-Kras"™"™" X} i 4
J A RUGE B 2H 34 0K IR . 0 R RE K S 5 S
FIH B6. 12984 -Kras™ ™ /NG B B 1 Cre B 03, TOTT AT ARAG W B A 78 1K 2 g 2 1 A ] it

R TR S A i R 1 5 AR T WAR Rk, 4 AR AR AR o ME A O DT AE s AR AR
FURH P B 7 A 2 A B R , S 2 B 4. 25 A i S I 00 DK L e 4 i BT P AU,

3 itig
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Figure 3 Histology of the mouse lungs. HE staining ( x 100, x 400)
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