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Evaluation of blood physiological and serum biochemical values of
hTIM4-EGFP mice

WEI Jie, WANG Hong, LIU Susu, JIA Songhua, XIONG Rui, WANG Chenfei, FAN Changfa, YUE Bingfei
(National Institutes for Food and Drug Control, Beijing 102629, China)

[ Abstract]  Objective To examine blood physiological and serum biochemical values of Tim4 knock-in C57BL/6
mice (hTIM4-EGFP). Methods Collected blood samples were tested for 22 physiological values and 12 biochemical
values using an auto-analyzer. Data were analyzed by appropriate statistical method . Results Ten physiological and four
biochemical values were significantly different between transgenic and wild-type groups (WBC, RBC, HGB, HCT, MCH,
RDW, PLT, NEUT, LYM%, NEUT%, ALT, AST, TG, and P). Nine values were different between males and females
in the transgenic group (MCV, MCH, MCHC, RDW, PLT, NEUT, NEUT%, ALP, CHO), while ten values were
different between sexes in the wild-type group (RBC, HCT, MCV, LYM, NEUT, LYM% , NEUT%, AST, ALT, and P).
Conclusions Differences in blood physiological and serum biochemical values were observed between Tim4 knock-in and
C57BL/6 mice. This study provides support for the application of hTIM4-EGFP.

[ Keywords] transgenic mice; blood; physiological values; biochemical values

Tim &R Z% (T cell immunoglobulin and mucin- T DX ) 3k B — > FE TR S0, 6 FILAAR o #80FRD i 9
domain containing molecules gene family ) J&—1~i 13 TR T R ARG BRI
G G B R A FHRDRG 2 9 53 7 1fif 4 Th1 | Th2 2 g /N Tim B IRAT 8 DB, Timd 5 Y

[ EETE ] LR MEETEAT 56 55 H AL YR Bi 6% 101 (20172X10304402)
[EHBBAN I (1982—) , &, BIFFFE 5, -t B9 5 )« sh#iit f52% . E-mail; jane3040320@ 163.com
[BEMEE]EF ©(1960—) , 5 HF5E 61, Wt BFos 5 ) . sh it e . E-mail; y6784@ 126.com



100 op ] A B A 24 2020 4F 1 A58 30 %58 L ] Chin J Comp Med, January 2020, Vol. 30, No. 1

S BEARL, H HBE R IR TE APC 1, 76 A&
Tim4 1] LA 15 Fi% 4L B CD4A™T F1 DS T
TE/NEP RN AL B Tima 56D BE % B8 - W 5%
T Wk ELAIAR AR 1 1, LA S Timd I U 2
Wi S S B IR

XoF G Ty e A G 93 2 0 26 I P A Il 52 AR
b LN S () hTIMA-EGFP #5780 5, 55 B A R 15
FEAE22 5, DA SR W PR T e S 56 %) i 52 735 Ak 2
o8 [ T DR i A i S AT T AT I
A B AR BRI A, AT Sk Ry 4R At 3 Atk

1 #efrE

1.1 IRz

5L RTIMA-EGFP 5 % BB 26 B A= U
C57BL/6 £ 18 H 7l A bk 8 H itk 10 K SPF
9 KT 25~30 g, oK [ A B SCI B P BRI 5T
JIF[ SCXK ( 51) 2017 - 0005 ], I H B 17 & 57 /Y
CRISPR/ Cas9 4% AR ¥f hTIMA KX 52 w5 i A B A= 0
C57BL/6 /INRR, R Jify 3 55T e it S A 20 78 ot B 34
B 52 L[ SYXK ( 51)2017-0013 ], PCR Al BH 44
B R BRI S DR R, e SR R4 5 00 R 3 1) 3% F
BrREFRAES [ SYXK( 51)2017-0013]

Wil 12 R el /NE, 2SI 12 h 5, 2R 20 pl
AR F KT 356 10T A B8 v 0 e ol v A PR AR
b, B4R I 43 5 0003, 100 1l 3 A= Ak 48 b, )
TR BARAE I H IR S 56 Sh W AR A4S B 3R D00 B
FEVEAT , FF 20 rp [ 6 i 245 5 A6 2 T 5 e S 56 s ) A
FUCHET & Z L s H b (PR3 (48) 55 (B) 021
).
1.2 EELFS5LE

TH U5 9 70 W 1V AR A A W PR AT R
DN 5 B e R R S A A A I R g b A e s R
VIR A A PR 7, H AL Mek7222 1fiL 41 i
AL ; H 37, 7080 4 H shA 4 B .
1.3 XWHE

K H AEH MEK-7222 K IfLER TG0 2 22
T A= R A, A AR K % B . WBC 2.0%, RBC
1.5% ,HGB 1.5% ,MCV 1. 0% ,PLT 4. 0%, ¥
FETH 5350 A s A0 LT (WBC) | 20 4 i T £
(RBC) M/ %% (PLT) | IfiL£T 55 1 4 B (HGB) |
SR LT 40 AR R (MCV) | T 349 40 40 i o 41 2R 1
(MCH) | Ifil £L % H ¥ £ ( MCHC ) | 1 4 Jid 1 2
(HCT) FE421 40 i 43 A 58 BE (RDW) | 11 40 Jfd .43

it B, 7 b B AR R (MPV) | i /s Al AR
(PCT) FfiL/INR 7345 58 B (PDW)

KA H 377080 4 H S A AR A A 2 12 J5 i
WAEACSEAR  TRPERE IR (ALP) (R ZIR L
fiti ( AST) | N % 2 & FL % RS i ( ALT) | H i — I8
(TG) | &\ B [# B (CHO) | # 43 ¥% (GLU) | & & H
(TP) \H A (ALB) JULAF (CREA) (45 (CA) | B
(P) AHLTZE (Thili)

1.4 SZitFEAHE

iz T R R 531 20 2 4 BEURCHE | D SPSS B
VERMSTREAS ¢ KRG o3 HT , 45 3 LIS Y 5 b
Z(x x5 )TN,

2 #R
2.1 XEBEIERNESER
B3R 4 5 % B 40 7 WBC . RBC . HGB  HCT .

MCH .RDW .PLT \NEUT .LYM% NEUT% X 10 Tji#g

PR AEEG T 22 5 (FEILER 1) Ho 3R 41

1E WBC .RBC ,HGB ,HCT .NEUT .NEUT% iX 6 Mi$§

Fr b B E % T X4 (P<0.01) , 72 MCH . RDW |

PLT =345 5 [ BAK T XF HR4H ( P<0. 05) , 7E LYM%
Ehn L B T R4 (P<0.01)

e HRAE ) LAt 2 5 DXL P 2 55 0 R e 2 7
WBC . RBC, HGB . HCT, MCH , MCHC , RDW | PLT,
PCT NEUT LYM X 11 Wif5Arrh A e 22 5 (PRI R
2), Horp LMV ZE HCT PCT NEUT LYM
DYIFHE BRI T Xk FEOEE4H ( P<0. 05) , Higy 7 TR AR
b AR T T PR 2 MR (P<0.01) B L DR ik 4
S50 0E e M 4 AE B 3 N 41 7 WBC, RBC, HGB,
HCT NEUT  NEUT% iX 6 4 5 b o 2K T % 18
ZH,7F MCH ,RDW PLT =454 [t T xf M 2H
(P<0.05), 7€ LYM% 48 br I &b 2 5 F X% B4 (P<
0.01) , FEFRHEELH 5 Xt B8 IEVEZ 7 WBC \RBC |
HGB .HCT .LYM NEUT .LYM% NEUT%iX 8 Wit5#4n
A e 22 %, Ho P, 7 RBC, HGB, HCT, NEUT,
NEUT% L3038 b | 4 35 DR 2] 5 38 41 o) e e
PEZH (P<0.01) ,7E WBC . LYM PiIf 4545 H % T 6 1R
HEMELH A (P<0. 05) , i 7F LYM%45¥5 I 3 & T-%t
WRfETEZH (P<0.01) .

Yo TR ZEL 0 AT 20 PR gz, TR 4 ) hf e () 294 7
AR A £ 5 % X 41 M B £ MCV | MCH |
MCHC .RDW .PLT NEUT NEUT%f£1ES8 112422 5,
X B 2H W ik (8] £ RBC ., HCT . MCV , LYM | NEUT,
LYM% NEUT%fFAEGu it 25, 7Lk 2,



o F A PR A 4 A 2020 4F 1 A 55 30 445 1 5] Chin J Comp Med, January 2020, Vol. 30, No. 1 101

R 1 hTIMA-EGFP 5 C57BL/6 L AEFIEFRIVELEL (% +5, n=18)
Table 1 Comparison of blood physiological values of hTIM4-EGFP and C57BL/6 mice

Wi BT 12 JA#E hTIMA-EGFP /N, 12 JA# C57BL/6 /R
Items Unit hTIM4-EGFP mice of 12-week-old C57BL/6 mice of 12-week-old

240 WBC 10°/L 2.32+0.7944 3.55+0. 80
LA EL RBC 102/L 8.29+0. 7244 9.38+1.06

4L H HGB /L 122.58+11. 4744 141. 40£13.97
LA HCT % 36.29+2.9144 41.44+4.56
YL A AR MCV fL. 25.5422.70 26.52+0.29
SR 21 40 I 41 5 P MCH Pg 8.54+1.014 9.08+0. 43
ML & FH B MCHC o/L 192.90+25. 37 205.17+9. 07
Y21 40 M 43 A B B RDW % 7.45+0. 814 7.92+0. 39

/M4 PLT 10°/L 616.09+175. 794 721.23+71.08
M/ EFL PCT % 0. 12+0. 02 0. 14x0. 04
SEX I/ MR AR MPV fL, 1. 15+0. 31 1. 14£0.29
ML/ A3 4 56 B PDW % 9.74+1.20 10. 17+0. 52
A0 LYM 10°/L 1. 96+0. 67 2.110.75
R A M4 MON 10°/L 0. 000. 00 0. 00+0. 00
rR kLA S NEUT 10°/1, 0.36+0.2544 1.45+0. 88
RE R PR AN T 4L EOS 10°/L 0. 00+0. 00 0. 00+0. 00
E B 4N 4L BAS 10°/L 0. 00+0. 00 0. 00+0. 00

WREAE 2 L LYM% % 48.50+5.9344 35.94£12.09
ARG A E 4 MON% % 0. 19+0. 20 0. 14+0. 13

PR A E 4 e NEUT% % 8.90+5. 0244 23.82+12. 06
W& R M b 4 i 7 43 L EOS% % 0. 140.24 0. 07+0. 06
RERR PRI A E 4 L BAS% % 0. 04+0. 05 0. 03+0. 05

.5 C57BL/6 /MRILES, 4 P<0.05,44 P<0. 01,
Note. Compared with the C57BL/6 mice, 4 P<0. 05,44 P<0.01.

R2 WTIMA-EGFP 5 CSTBL/6 IR E AR R4 IR 22 57 SR 22 53 Lo B
Table 2 Comparison of blood physiological values of hTIM4-EGFP and C57BL/6 mice in different sexes and groups

FH i 12 JA#E hTIM4-EGFP /MR, 12 J&#S C57BL/6 /MR
1)\ v A RTIM4-EGFP mice of 12-week-old C57BL/6 mice of 12-week-old
tems nit
?(n=8) 8 (n=10) ?(n=8) 8 (n=10)
WBC 10°/L 2.62£1.72%* 3.28x1. 49* 3.62+0. 84 3.54+1.04
RBC 102/L 7.80+1.84%* 8.09+1. 71" 8.95+0.914 9.84+0.93
HGB o/L 108. 70+36. 98 * * 115. 34+38. 13" 136.30+11.79 145. 68+14. 90
HCT % 32.32+9.85* 34.02£10. 05* 39.55+3. 8944 43.60+3. 90
MCV fL 22.64+6. 89* 4 23.88+6. 49 26.55+0. 3644 26. 60£0. 23
MCH pe 7.94+2. 02%* 4 8.52+1.77 9. 18+0.49 8.89+0. 13
MCHC o/L 167. 82+61. 63* *4 181. 60+59. 64 207.25+10. 37 200. 28+3. 48
RDW % 7.02+1.75*%*2 7.53%1.56 8.0420. 41 7.67+0. 18
PLT 10°/L 514.38+236. 762 2** 632. 52+224. 53 719. 25+68. 87 701. 10+72. 38
PCT % 0.81+2.05* 0. 82+2. 05 0. 14+0. 05 0. 12+0. 02
MPV fL 1.73%1.77 1.67+1.78 1.20+0. 34 1.03+0. 11
PDW % 8.92+2. 34 9.37+1.97 10. 22+0. 59 10. 24+0. 38
LYM 10°/L 2.37+1.72% 2.76%1. 55" 2.37+0. 8044 1. 60+0. 42
MON 10°/L 0.72+2.09 0.712.09 0. 00+0. 00 0. 00+0. 00
NEUT 10°/L 0.97+2.01*44 1.23+1.93% 1.25+0.9444 1.94+0. 70
EOS 10°/L 0.72+2.09 0.71£2.09 0. 000. 00 0. 00+0. 00
BAS 10°/L 0.72+2.09 0.71+2.09 0. 00+0. 00 0. 00+0. 00
LYM% % 43.61+14. 85 42.61+13.38" 39.76+12.9344 27.58+3.90
MON% % 0. 88+2. 04 0. 81+2.05 0. 15+0. 15 0.17+0. 13
NEUT% % 7.25+4. 5244 11.83+4. 13* 20.00+12. 8644 32.16+3.93
E0S% % 0. 87+2. 05 0.75+2. 07 0. 07+0. 08 0. 05+0. 04
BAS% % 0. 74+2. 08 0.73+2.08 0. 03+0. 05 0. 04+0. 06

e MEE ATIMA-EGFP /)NE S MEE C5TBL/6 /NEAH L, * P<0. 05, * * P<0. 01 ; Btk hTIMA-EGFP /MBS HEME C57BL/6 /INERAHEL , * P<0. 05, P<
0. 01; ATIM4-EGFP /N §UMEREIR] L85, 2 P<0. 05, 22 P<0. 01;C57BL/6 /)N EUMEREN] L%, 4 P<0. 05,44 P<0. 01,

Note. Comparison between the female hTIM4-EGFP mice with the female C57BL/6 mice, * P<0.05,** P<0. 01. Comparison between the male hTIM4-
EGFP mice with the male C57BL/6 mice,* P<0.05," P<0.01. Comparison between male and female of hTIM4-EGFP mice,” P<0.05,%% P<0.01.
Comparison between male and female of C57BL/6 mice, AP<0.05,44 P<0.01.
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4 IR AE 225, S 5L 4 M I #E ALP Al
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SEIG Wy A LA AR AR AR AR A T I 40 i

AR 2R LT | OB | T ) S BN AL
RN RS RS 4 BRI S 4L fiHJ’%T/\PF%F%ﬁ

i RER A K ST, 2 I S0y g BREDR 25 % 38t 1
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Table 3 Comparison of serum biochemical values of hTIM4-EGFP and C57BL/6mice
i H BV 12 J&&E hTIMA-EGFP /N, 12 JA#E C57BL/6 /N
Ttems Unit hTIM4-EGFP mice of 12-week-old C57BL/6 mice of 12-week-old
AR HE A/ ALT U/L 26.28+9.2044 38.83+14.37
REGRAT R W AST U/L 152. 61+30. 924 214. 44£105. 69
BPERE RS ALP U/L 166. 61+34. 11 145. 72+28. 50
H4imE GLU mmol/L 2. 64 =0. 86 2.77+0. 85
Hih =88 TG mmol/L 0.65+0. 1644 0.920. 34
SBEEE CHO mmol/L 2.58+0. 57 2.76+0.29
BEH TP /L 64.20+4. 14 65.24+5. 146
H&MH ALB o/L 25.97+1.91 25.81+2.36
5 CA mmol/L 2.26 0. 12 2.3240.18
BABLTE T.Bili pmol/L 1.010. 74 0. 770. 40
W P mmol/L 3.48+0.4544 4. 06+0. 65
JLEF CREA pmol/L 15.89+4. 24 16.33+3.07

.5 C57BL/6 /R AL, A P<0. 05,44 P<0. 01,
Note. Compared with the C57BL/6 mice,* P<0. 05,44 P<0.01.

&4 hTIMA-EGFP 5 C5TBL/6 IR AEALFEHREH ] 22 57 5 4 ol 22 S5 UG
Table 4 Comparison of serum biochemical values of hTIM4-EGFP and C57BL/6 mice in different sexes and groups

S i 12 A% hT1M4-E§FP /NER 12 JAl#E 'C57]}U6 N
ltoms Uit hTIM4-EGFP mice of 12-week-old C57BL/6 mice of 12-week-old
?(n=8) 8 (n=10) ?(n=8) 8 (n=10)
ALT U/L 22.50+6. 65 29.30+10. 13* 29.00+9. 1744 46.70+13. 04
AST U/L 160. 50+38. 36 146.30+23. 71* 151.00+32. 274 265.20+117. 68
ALP U/L 191.25£20. 37** 44 146. 90£30. 06 137.00+34. 21 152.70222. 41
GLU mmol/L 2.27+0.95 2. 94+0. 70 3.1220. 91 2.49+0. 71
TG mmol/L, 0.56=0. 10* 0.72+0. 16 1. 06+0. 47 0.81x0. 14
CHO mmol/L 2.17+0.37% 24 2.91x0. 49 2.760. 42 2.77+0.13
TP o/L 62.21+4. 44 65.79+3.26 62.13£5. 674 67.74%3. 04
ALB o/L 26.08+1.78 25.89x2.10 24.96+2. 62 26.49+2. 01
CA mmol/L 2.270. 12 2.25+0. 12 2.24+0. 11 2.38+0.20
T.Bili pwmol/L 0.95+1. 04 1.05+0. 44 0. 65+0. 40 0. 86+0. 40
p mmol/L 3.33£0.50 3.59+0. 38" 3.55+0. 4744 4.48+0. 46
CREA pwmol/L 17. 88+5. 41 14.30+2. 21 15.75+3.58 16. 80+2. 70

1 MEYE ATIMA-EGFP /INEL S5 MEVE C5TBL/6 /NRAR L, * P<0. 05, * * P<0. 01 ; ik hTIM4-EGFP /N S5 i C57BL/6 /NEAR L, ¥ P<0. 05, % P<
0. 01 ; ATIMA-EGFP /)N FRUMi R[] L %5 , 2 P<0. 05, 22 P<0. 01; C57BL/6 /)N BUMEHEN] L 4%, A P<0. 05, 44 P<0. 01,

Note. Comparison between the female hTIM4-EGFP mice with the female C57BL/6 mice, * P<0. 05, ** P<0. 01. Comparison between the male hTIM4-
EGFP mice with the male C57BL/6 mice,* P<0.05,* P<0.01. Comparison between male and female of hTIM4-EGFP mice,” P<0.05,%* P<0.01.
Comparison between male and female of C57BL/6 mice, 4 P<0. 05,44 P<0. 01.
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