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Measurement of body weight, blood parameters and main
organ coefficients of germ-free piglets
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[ Abstract] Objective To establish the background information of physiological parameters for germ-free ( GF)
Taihu piglets. Methods In this study we selected 25 days old GF Taihu piglets and 4 conventional (CV) littermates, the
male and female ratio was 1: 3, to measure the normal clinical values of hematology and serum biochemistry, immunoglobu-
lin concentration and main organ coefficients. The analysis of relative growths of main organ weight to body weight was con-
ducted in the Taihu GF and CV pigs by allometric scaling model. Results (1) Twelve hematological parameters and 8
blood biochemical parameters in the GF piglets were significantly lower than those in CV pigs (P <0.05). (2) The aver-
age body weight, TgM concentration of GF pigs and CV pigs had significant difference (P <0.05), and no mesenteric
lymph nodes were found in the GF pigs. (3) The gut weight had the largest allometric association with body weight in the
GF pigs, while spleen weight has the largest allometric association with body weight in the CV pigs. Both the weight of
heart and stomach in CV and GF pigs had a negative allometric association with body weight (allometric coefficient b <1) ,
respectively. Conclusions Different microbe control grades affect the body weight, hematology and serum biochemistry,

expression of immunoglobulin and development of main organs in laboratory pigs.
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(AST) | (GGT) | (Y =aX") ,
(ALP) | / (AST/ALT) . R?
(TP) . (ALB) | (GLO) | (A/ , o
G). (TBIL) . (DBIL) . Excel IgA [ IgM IeG
(IDBIL) . (CHE) (BUN) . y IgA [ IgM IeG ;T GF
(CREA) | (UA) . (CHOL) . (0% o
(TG) . (HDL) | (LDL) | 2
C (CRP) (GLU) .,
(CK) . (LDH) , 2.1 GF Cv
1.2.3 2.1.1
’ A A Y N Y ’GF CV
Y Y b o ( 1 ) o s WBC N MON
(g/kg) = / X MON% .EOS EOS% .BAS BAS% .HGB HCT
100% RBC .PCT ,PLT 12 , GF
YzaXb, X ,Y Cv (P <0.05), LYM, MCV MCH
,a ,b MCHC .RDW-S .RDW-C ,GF CV
3 X Y b (P>0.05), ,GF
R HGB HCT ,MCV ,MCH ,MCHC
1.3 ; PLT , GF CvV
Excel , (P=0.04), o
+ o T GF Cv ,25 MON
o MON% .PDW 2~6 o
1 25 GF CV
Tab.1 Comparison of the results of routine blood test in the GF and CV piglets aged 25 days old
GF (% P
. N . . ) Blood parameters of Pig blood
Index/ Unit GF pigs CV pigs P value Taihu pigs parameters
WBC /10°/L 6.64 £1.38 10.48 +1.91 0.02 10.76 - 14.02 3.48 -14.79
Neu /% 58.33 £10. 12 47.53 +£5.40 0.11 33.61 -49.73 64. 00 -96. 00
LYM /% 27.30 £19. 54 13.45 £0.62 0.25 47.03 -61.93 10. 00 -28. 00
MON /% 13.73 £10. 61 36.78 £6.02 0.01 1.41 -3.94 3.00-9.00
EOS /% 0.40 £0. 25 1.43 £0.26 0. 00 0.39 -0.85 /
BAS /% 0.25 +£0.17 0.83 £0.32 0.02 0.12 -4.88 /
NEU /10°/L 3.87 +1.02 4.91 £0.34 0.10 4.03-7.02 6.20-14.8
LYM /10°/L 1.75£1.25 1.40 £0.21 0.62 5.47 -6.67 0.90 -4.50
MON /10° /L 0.98 £0.72 3.93 +1.35 0.01 0.15-0.51 0.30 -1.50
Eos /10°/L 0.03 £0.02 0.16 £0. 06 0.01 0.06 -0. 09 /
BAS /10°/L 0.02 +£0. 01 0.08 +0. 03 0.02 0.01 -0.62 /
RBC/10"2/L 5.91 £0. 66 6.94 +£0. 45 0.04 5.50 -5.98 4.50 -8.00
HGB /g/L 95.00 £4.90 121.25 +6. 80 0. 00 97.00 -110. 00 110. 00 - 180. 00
HCT /% 32.53 +1.96 41.88 +1.97 0. 00 28.00 -33.00 38.00 -53.00
MCV /fL 55.35 £4.11 60.45 £2.10 0.07 52.22 -55.45 59. 00 -68. 00
MCH /pg 16.20 £1.29 17. 48 £0. 69 0.13 17.68 - 18. 41 27.00 -35.00
MCHC /g/L 292.50 7. 14 289.25 £2.98 0.43 325. 00 —-340. 00 310. 00 -370. 00
RDW-C /% 19.65 +1.24 18.35 +0. 85 0.13 11. 00 - 16. 00 6. 00 -20. 00
RDW-S /fL. 39.90 +5.32 39.43 £2.93 0. 88 35.00 -56.00 30. 00 - 80. 00
PLT /10°/L 522.75 £65.95 722.50 +148. 44 0. 05 / 92.20 -218. 60
MPV /fL 7.57 £0.53 8.30 +0. 41 0.07 8.59 -9.83 7.50 -12.00
PDW /fL 15.00 £0. 41 15.52 0. 10 0.08 0.19 -0.21 10. 00 -30. 00
PCT/% 0.40 £0. 07 0.60 +0. 14 0. 04 0.40 -0.49 0.08 -0.30
o/ o ¥ 2~6 ( ) , (
>>L13J R

Note. /represents no reference value shown in the Medical Examination Report by the Hospital. * The hematological parameters of 2- to 6-month-old

pigs, which were cited from the journal article Preliminary research on experimental animalization of Taihu pig — Detection and analysis of blood physiologi-

cal parameters in Taihu pig'®! .
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2.1.2 2.1.3
25 ,CV IgA 1eG | IgM ( 3) ,
ALT .GGT, ALP Cv (P< GF IgA IeG (399.48 +
0.05); TP,ALB.GLO ,BUN UA CHOL,TG,HDL 71.59)ng  (1406. 60 +146. 78 ) ng, (%
8 GF cv (P<0.05);CV IgM
(P<0.05, 2), GF , (142.52+13.55)ng(P <0.05),
2 25 GF CcvV
Tab.2 Blood biochemical parameters in the GF and CV piglets aged 25 days old
/ GF P
Index/ Units GF pigs CV pigs P values Human blood parameters
ALT /U/L 66.75 £14.01 38.75+£9.00 0.02 0. 00 —40. 00
AST /U/L 58.50 £4.43 50.50 +21. 61 0.52 0. 00 -45. 00
GGT /U/L 59.25 £8.26 43.25 £8.46 0.04 7.00 -50. 00
ALP /U/L 746.75 +150. 66 300. 75 £95. 27 0. 00 40. 00 - 150. 00
/ AST /ALT 0.90 £0. 18 1.27 £0.24 0.05
TP /g/L 40.25 £3.97 56.23 4. 19 0. 00 66. 00 - 87.00
ALB /g/L 29.05 +1. 64 38.23 £2.79 0. 00 35.00 -52.00
GLO /g/L 11.20 £2.35 18.00 £2.03 0. 00 28.00 -43.00
A/G 2.65 +£0.39 2.13 £0.22 0. 06 1.20 -2.50
TBIL /pmol/L 12.07 £6. 68 6.58 £2.32 0.17 0. 00 -20. 00
DBTL /pmol/L 4.80 £2.53 3.00 £1.62 0.28 1.70 - 6. 80
IDBIL / pmol/L 7.28 £4.17 3.58 0. 88 0.17 0.00 -12. 00
CHE /U/L 625.50 +£23.76 705.50 £63. 10 0. 06 5320. 00 —12920. 00
BUN /mmol/L 0.98 £0.28 4.85 +£0.58 0. 00 2.10-7.80
CREA /pmol/L 35.27 £12. 16 47.23 £1.93 0.14 44.00 -124. 00
UA /pmol/L 5.50 £1.91 2.50 £1.00 0.03 40. 00 -416. 00
CHOL /pmol/L 1.77 £0. 21 2.95 +0.47 0. 00 3.90 -6.00
TG /mmol/L 0.40 £0. 12 0.99 0. 16 0. 00 0.57-1.70
HDL /mmol/L 0.85+0.18 1.45 +0.26 0.01 0. 69
LDL /mmol/L 0.74 £0.23 1.05 £0. 32 0.17 0. 68
C CRP /mg/L 3.02+1.21 1.69 +0. 67 0.10 2.63
GLU /mmol/L 5.91 £1.87 6.09 £1.88 0.90 8.41
CK /U/L 440.50 +115. 11 547.50 £280. 36 0.51 556. 00
LDH /U/L 984.50 +£133. 10 840. 50 +138. 60 0.18 894. 00
3 ELISA IgA IgG  IgM (ng; x+s)
Tab.3 The expression of antibodies in the serum of GF and CV piglets determined by ELISA
Groups Numbers IgA IgM IgG
GF pigs 4 399.48 £71.59 64.81 £3.02 1406. 60 +146. 78
CV pigs 4 204. 06 +10. 06 142.52 £13.55 834.96 +93. 88
P Pvalue” / 0.01 0. 00 0.00
. * ELISA leA  1sG (P<0.05), IeM

(P<0.05),

Note. ™ The result of ELISA antigen detection showed that the expression of IgA and IgG in the serum between GF group and CV group had a signifi-
cant difference (P <0.05), while the expression of IgM in the serum between GF piglets was significantly lower than that in CV piglets’ serum (P <

0.05).
2.2
,GF
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Tab. 4

4 GF

CV

Comparison of body weight and organ coefficients of the GF and CV pigs

/ . GF . v . P Allometric equation Allometric equation
Index/ Unit GF pigs CV pigs P value for GF pigs for CV pigs
Live weight/kg 2.61 £0.42 4.82 +0. 69 0. 00 / /
Body length/cm 34.50 +3.53 45.50 £3.00 0. 00 / /
Chest /cm 32.25 +3.01 38.25 £1.50 0.01 / /
Hearl/g 52.27 £4.28 106.76 +6. 54 0. 00 Y=1.63X"% Y =96. 41X
Liver/g 74,11 £11. 02 123.39 +24.25 0.01 Y =0. 05X Y =0.03x%%
Spleen/g 5.36 0. 26 8.67 +1.54 0.01 Y =9.00x " Y =3. 00E - 03X
Kidney/g 19.83 +3.42 26.95 +4. 66 0.05 Y =0.01x"0 Y=1.00E -03X"%
Stomach/g 23.60 2. 68 46.57 £6.63 0. 00 Y =41. 16X*% Y =0.20X% 6%
Gut/g 130.28 +11.91 343.52 +31.99 0. 00 Y=1.00E -4X"7 Y =2.08x%¢
Heart and lung coefficients 0.02 +0.00 0.02 0. 00 0.50 / /
Liver coefficient 0.03 +0. 00 0.03 £0. 00 0.21 / /
Spleen coefficient 2.00E-03+0.00 2.00E-03+0.00 0.22 / /
Kidney coefficient 0.01 =0. 00 0.01 0. 00 0.00 / /
stomach coefficient 0.01 0. 00 0.01 £0.00 0. 65 / /
Gut coefficient 0.05 +0. 00 0.07 £0.00 0.02 / /
N N N o/ o

Note. Gut represents the total wet weight of duodenum, jejunum, ileum and colon. / No allometric equation for the corresponding index.

T 2 SRk B 45 Tol IRk L 5
(The mesenteric lymph nodes) (No mesenteric lymph nodes)
(A ( CV) ;B ( CF) o
1

Note. A: Mesenteric lymph nodes are present in a gut of CV pig; B: No mesenteric lymph node is observed in a GF pig.

Fig.1 Different microbiological background affected the presence of mesenteric lymph nodes in the gut of Taihu piglets
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