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HWE B N3 5 B et B4 & g Panthera tigris amoyensis V8 A #F 50 5F %, i@ Ik 48 46y IR fn ik
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A Preliminary Study on Normal Reference Values of Blood Biochemical

Indexes of Captive Panthera tigris amoyensis
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Abstract In this study, the normal reference values of blood biochemical indexes of domestic captive
Panthera tigris amoyensis were studied. Taking some domestic captive healthy Panthera tigris amoyensis as
the research object, Sample data were established by collecting blood biochemical reports and collecting blood
samples of Panthera tigris amoyensis. Blood samples were detected by automatic blood biochemical analyzer
dry reagent tablet biochemical technology. Blood biochemical indexes including blood sugar (GLU), total
protein (TP), total cholesterol (CHOL), total bilirubin (TBIL), creatinine (CREA) were determined. The normal
reference ranges (95% probability) of 38 blood biochemical indices of Panthera tigris amoyensis were obtained.
including: GLU (2.82-11.55) mmol/L, TP (56.58-85.93) g/L, CHOL (3.32-8.66) pmol/L, TBIL (0-5.30) umol/
L, CREA (52-349) umol/L, etc. The statistical results showed that there were differences in some items of blood
biochemical indexes between male and female Panthera tigris amoyensis (P < 0.05), and there was no significant

difference in biochemical indexes between the young group and the adult group (P > 0.05),which were different
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from the biochemical indexes reported by other subspecies of tigers. The reference range of blood biochemical

parameters of Panthera tigris amoyensis is different from that of other tiger subspecies. Establishing normal blood

biochemical parameters of Panthera tigris amoyensis plays an important role in feeding management, disease

diagnosis, prevention, conservation and reproduction of Panthera tigris amoyensis.

Key words Panthera tigris amoyensis; blood biochemical indexes; reference range
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Tab. 1 Sample information
FEARIR SRAFIS (] FEARL ERS HGr
Sample source Sampling time Number Pedigree number Testing place
B 2015-9-15 5 592; 593; 594; 595; 596
E s
Nanchang Zoological Garden 2016-8-16 2 615; 616
2016-8-31 1 393
FHOCAE R 1 B A WIS e 3735 3875 4705 474; 485;
HHRTE P DT 3R 2015-4-13 8 M52
Shaoguan Research Base of 486; 505; 506 UM
South China Tiger Breeding 2016-8-30 1 528
NS 2014-9-16 1 496
Guangzhou Zoological
Garden 2014-10-23 1 522
349; 521; 523; 526; 528;
2014-9-12 ? 541; 542; 543; 546
IR 2014-9-25 2 348; 366
Shanghai Zoological Garden 2016-5-18 1 612
2016-9-13 1 449 -
2016-9-19 1 518 BRIRE
2014-9-12 1 334
S EIRE 2014-10-24 1 342
Suchou Zoological Garden
2016-10-21 1 377
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Tab. 2 Statistical table of total sample grouping

A iR 252 Infant group AR Adult group &3
Grouping method 0-1 1-2 2.3 3-5 5.7 7-10 Total
s 4 3 1 4 2 1 15
- Female
SRIEAEN .
s
Test group Ifari 4 1 3 4 1 6 19
2014—2016 Nif
VLY
Subtotal 16 18 34
Fﬂiﬁﬁl 1 2 0 2 4 2 11
q&%gﬂ cmalc
Collection T
data group Male 3 0 ! 3 7 6 20
1995—2004 -
hit 7 24 31
Subtotal
I
it 23 ) 65

Total
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Tab. 3 Formulas of normal distribution method and percentile method for calculating the range of medical reference

values
I AE [ERRVA S EFS
Normal distribution method Percentile method
HEA /% L] Ll
Probability KU Unilateral bl Unilateral
Bilateral TR R Bilateral TR R
Lower limit Upper limit Lower limit Upper limit
90 X +1.64S X -1.288 X +1.28S P5-P95 P5 P95
95 X +1.96S X -1.648 X +1.64S P25-P97.5 P25 PO975
99 X +2.588 X -2.338 X +2.338 P0.5-P99.5 P05 P99.5

TE: X FoR¥IME, SFRIRER, P, R m AR

Note: X is the mean value, S is the standard deviation, P,, stands for the m-th percentile.
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Tab. 4 Normal range of liver and kidney function in blood biochemical indexes of Panthera tigris amoyensis

Wit T T 2 e _ AL RAELE ()
Inspection item Abbr Units Samp le Normal range X £ Asymp totlgally signifi-
size cant (bilateral)
MR TP g/L 65 56.58-85.93 71.26 +7.49 0.829
HEH ALB g/L 65 22.00-50.93 36.49 +7.37 0.026
BREM GLB g/L 65 20.77-48.62 34.69 +7.10 0.812
Bk A/G 65 0.33-1.91 1.12 + 0.40 0.193
Sy [EE N TBIL  pmol/L 63 0.00-5.30 2.53+1.41 0.090
HEML R DBIL  pmol/L 37 0.20-1.66 0.93 +0.37 0.588
g2 S A IBIL  pmol/L 37 0.00-4.20 1.55 +1.36 0.194
PR R ALP U/L 53 6.75-196.6 61.77 + 50.39 0.003
vy - DAL G GGT U/L 37 0.00-10.00 279 +2.57 0.043
JIFL i i CHE U/L 13 969 -3 521 2244.9 +650.95

M3 L CREA  pmol/L 65 52-349 200.66 + 75.60 0.835
& RE UREA  pmol/L 41 8.52-37.96 16.41 +9.30 0.013

TE: x FoR¥IE, SFRbREZE ; #TiT W 0 ) By P,

Note: X is the mean value, S is the standard deviation; the asymptotical significance (bilateral) is P
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Tab. 5 Normal ranges of blood sugar, lipid and several enzymes in biochemical indexes of Panthera tigris amoyensis

WA S O _ AL BHE (UML)
Inspection item Abbr Units Sample Normal range X5 Asymptotlc.ally signifi-
size cant (bilateral)

A GLU mmol/L 65 2.82-11.55 7.19+£2.23 0.478
S JIE [T CHOL  mmol/L 51 3.32-8.66 5.99 +1.36 0.608
Hh =g TRIG mmol/L 51 0.00-1.14 0.56 + 0.30 0.067
T s P R DL HDL-C  mmol/L 31 2.39-5.71 6.58 = 11.40 0.000
V% 32 R 2 1 R ] e LDL-C  mmol/L 31 0.52-2.25 1.25+0.53 0.935
HIRE A AL NE APO-Al  mmol/L 30 0.63-62 35.08 £29.16 0.087
NEEE T a LP (a) mg/mL 30 0.30-5.10 3.17+1.76 0.025
IJE R iy AMY U/L 36 200-2 148 1027 + 648 0.320
HRELC OV EH hs-CRP mg/L 11 0.01-0.20 0.10 +0.05 0.340
W A MYO ng/mL 12 14-146 37.92 +34.04 0.003
BRI 2 GSP mmol/L 17 0.61-3.65 2.13+0.78 0.423

T x Fon¥ME, SAORFRMEZR . W W E (XU B P,

Note: X is the mean value, S is the standard deviation; the asymptotical significance (bilateral) is P.
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FEE N 5340 i eI U A 26:39, BRI SRy Sk TP A4 2
P IR S B, DB AT TR ST AEAR A ¢ 4G50
DAL RS S 2 (8] () 22 SR 15 W E TR 0
28 EALER o dlE M BERE bR Ge i, MEPESY
{H (7.510 8 mmol/L ) BH & & FHEMIAIME (6.976 1
mmol/L ).

KOG T AR, B MO Z5F IR

¥y, At F=0485, P=0.492>0.05, HVik#E
MR 2ZME” —IT G R T B 2= R
Brs XU P =0.031 < 0.05, B R4 5 R%, T
0.05 > P> 0.01, Jr AR M A5 52 0 1) 25 57
(EX I IRTE

FR Al b3 J5 ik a3 i R 48 P PR A T AR Ak FE PRk
PRGN AT IEAS MR R, 456 IEA 2 i
MSTFEAS t ks B0 A7 25 M i, Hrh AR S
T 20 FIESEEE K A8 0 A AT & IES
B2 [T R s =5 2 1 0 VW L VAL & % NI (9
R P (GLU), £ (K). 5 (C). # (PHOS). ¥k
M (GLB). HEKEL (A/G). B PE 5 2 B (ALP).
v - 4 & BE KB (GGT). ALEF (CREA), JR &
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Tab. 6 Normal ranges of ion contents in

biochemical indices of Panthera tigris amoyensis

. N N T I
WS R B R RGO _ WL @t (2 )

S . . X =5 Asymptotically signifi-
Inspection items Abbr units Sample size Normal range .

cant (bilateral)

il K mmol/L 51 1.88-6.66 427+1.22 0.066

il Na mmol/L 51 82-159 146.58 +31.60 0.000

2 Cl mmol/L 51 108-127 118.54 + 18.08 0.000

i Ca mmol/L 57 2.10-3.30 2.70 +0.31 0.027

B Mg mmol/L 23 0.79-1.25 1.02+0.12 0.673

ToHLBE PHOS mmol/L 47 0.00-4.30 1.98+1.18 0.113

TE: x FoR¥IME, SFTRbRER ; WE i (U ) B P

Note: X is the mean value, S is the standard deviation; the asymptotical significance (bilateral) is P.

R7INBEHERKEERHERELCENRITSH

Tab. 7 Normal ranges of ion contents in

biochemical indices of Panthera tigris amoyensis

i H MRk AL AR IER{EVE

I (U

Inspection items Abbr units Sample size Normal range X £ Asymptotically significant (bilateral)
AR ARl ALT U/L 55 15.40-619.9  87.45 + 117.06 0.000
RINEATRAIE M AST U/L 50 9.39-243  98.63 + 344.06 0.000
IMLVE IR UA  umol/L 52 0-26.4 10.67 = 34.08 0.000
#HeE A B llE APO-B  mg/mL 20 0.10-55.3 9.82 +20.69 0.021
JULTR JULBE CK  mg/mL 42 7-2 487 1157 +3333 0.000
MR NLEG -MB [7] T#f  CK-MB  ng/mL 16 0-412 92.6 + 162.38 0.032
LIRS LDH U/L 57 0-1128  243.66+351.20 0.002
o - BT R AU a-HBDH U/L 14 23-588  156.14 = 184.31 0.154
WUESEE A T 2kt cTnT ng/L 12 12.5-89 42.07 +71.98 0.030

VE: X FORYIME, SFRFRMER ;WO B (WU ) BT P,

Note: Y is the mean value, S is the standard deviation;the asymptotical significance (bilateral) is P.
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Tab. 8 Statistics of blood glucose indexes grouped by gender

415 N By FrifE2E SLERINEAR]iRP
Group Mean SD Standard error of mean
HfE Male 39 6.976 1 2.277 2.256
It Female 26 7.5108 2.239 2218
9 MABIEFRIR IR 2 HE t KIGER
Tab. 9 T test results of blood glucose indexes grouped by gender
T A
TR Leven<_3 K5 P FR ¢ K
Levene test of variance .
. T test of mean value equation
equation
i H Item B J3ME 959
s iz gz
F Sig. t df (R i Mean  {H Standard F'
. . 95% confidence
Bilateral  difference error . .
interval of difference
BBy 2 AR
. 0.15031  2.929 69
Suppose the variances ~ 0.485 0.492 227 28 0.031 0.534 7 0.378 42
are equal (CFRR) (R
BRIy 2 A
Suppose the variance 2.27 27.984 0.031 0.5347 0.377 83 (E%SEEZ;; 2(3§§E7)2

is not equal
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Tab. 10 Statistics of blood glucose indexes grouped by age

%) N o iz SO
Group Mean SD Standard error of mean
0%
Zh.ﬁ%'ﬂ 23 7.174 5 2.089 2.026
Juvenile group
IAEZH
Adult group 42 7.198 5 2.284 2.252
F 11 MBERRERS AN t RIRER
Tab. 11 T test results of blood glucose indexes grouped by age
Ji ZETTRERY
Levene 51 PHETTRERY ¢ K
Levene test of T test of mean value equation
. variance equation
T
e fyiiy RS L0yl 95%
- o g SieOmE) O BT
& bilateral . Standard 95% confidence interval of
difference .
error difference
R T 22 AR5
. -0.202 61 2.887 05
Suppose the variances 0.103 0.751 1.785 26 0.086 0.0220 0.749 12
e cqual (FR) (LR
MRIEET5 22 A AHAE:
Suppose the variance 1.786  24.734 0.072 0.0220 0.712 66 _(0'_;%%3)4 2(3?25)7
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Tab. 12 Comparison of instruments and methods used in similar technical papers
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M2 i 2 (LDH ) 5545 b s AN A5 5 IE 2 70 i,
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