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Analysis of the Age-Dependent Change in the Blood Chemical Values from
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ABSTRACT To evaluate the physiological status of laying flocks, the blood chemistry values were measured and analyzed in
various ages under different feeding conditions. Total 671 birds from 48 Hyline brown hens flocks from 13 different poultry farms
were bled at the ages of day(s) 1, 11, 21, 50, 80, 120, 180, 240, 300, 400, and 500. The 17 blood chemistries including glucose,
lipids, proteins, enzymes, electrolytes and metabolic by-products were measured with an autoanalyzer.

Blood glucose showed the highest at the hatching day not relate with the dietary carbohydrates and energy, but tended
to decrease during the rest of growth stage in hens. Total blood protein, albumin and globulin increased depending on the
ages even though dietary protein was decreased. Blood lipid was greatly changed at different growth stages. Cholesterol was
the highest at hatching period and maintained consistently until the 120 days of age. It was increased in birds after 180 days
of age. HDL was also highest in hatchery, but decreased greatly after 180 days of age. However, TG was the lowest at one
day old, but was increased up to 10 times after 180 days of age compared to that of one day old. The enzyme activities
were different. AST, ALT, and GGT showed comparatively contained consistently, whereas amylase was slowly decreased.
Blood P, Na, K and Cl showed consistency, but Ca content was increased upto two times of the one day of age.

The results from this study showed that the blood chemistry values were affected by the general metabolic status of the host
with ages not by feeding conditions. Further, the standard data of age-dependent blood chemistry values in the laying flocks were
obtained, which can be utilized for early detection of the changes in the physiological status occurred by the infectious or metabolic
diseases. The results of these analyses seemed to be useful to increase the productivity of laying flocks through rapid and proper
veterinary medical treatments.

(Key words : laying flocks, blood chemistry, age-dependent, productivity, medical treatment)
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7} ¥ AL 9] x}o| (Daly and Peterson, 1990), &AL S5
olv 1¥Y wE APZE YA 7FEE AT AT (Bowes
et al., 1989, Goodwin et al., 1994; Klandorf et al., 1995), 2%
ool o] AJ2)8t#Ql ¥H-g- (Donkoh, 1989), A4t2=Fll
2)31 W3} (Maxwell et al., 1987), aflatoxin T55-32} HAH
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A Agstgen, a 2o dFME st H A HLs}
A} A8 71z B AlRE FAGeE F93tern], AY
F oA SaAIA ukelHa, AP e BHE 2
glate) Aol ALgStAT; SEE Y2 AAL Al %
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ol 3}8kxje] BAL Aleyon 300 (Abott Laboratories,
US.A)E o]83le] &A38.2H, Aleyon 300-8- Aleke-
9lale] AME-5FTh K, Na, 712] 32 Cl& AVL 9180 electrolyte
analyzerg o]-§-3te] ZQ3IGiT). &4 AL FEE B Oy
2 Table 1ol ViERASITE

Zot ¥ FE
= Z=EHGlucose) ST
Too] ¥ ETE Table 20 VER)ATE Daly and
Peterson (1990)-& 27+157% # F8FA0A Astd 199
Hola]s 188+2.5 mg/dL, 60539 S-&FA0A ALHE 1
Q)7 Wolal: 20645 mg/dLE FA2] FHol @& AolE
Rusladh 3 S (1987) 1828 &9 3= A LA &
Ao A 203.15£15 mg/dL (Range: 142.0~256.4 mg/dLym A8
ZF Zol7} Qe Aeg nyslgon, B A7 2Rste
S-AF3HETE Panigrahy 5 (1986)2 ZH 2o ZAE AT
Holzlalx] W3} A7l 4093 @ SPF thx2F2) glucose
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Table 1. Analyzing methods each of the test items

No. Items Analyzing methods
1 Glucose Glucose oxidase (GOD-PAP)
2 Total protein Biuret reaction, Endpoint
3 Albumin Bromcresol green
4 Cholesterol Cholesterol oxidase (CHOD-PAP)
5 HDL-~cholesterol  Direct method

Lipase/GPO-PAP color without

6  Triglyceride .
glycerol correction

7 AST (GPT) IFCC with pyridoxal-5-phosphate, 37T
8§ ALT (GOT) IFCC with pyridoxal-5-phosphate, 37C
9 GGT Ga;nnrir;?d <fl1;t:1:1(:yl-3-carboxyl-4-nitro

10  Amylase EPS, Kinetic colorimetric method

11 Ca Cresolphthalein complexone

12 P Phosphomolybdate reaction UV

13 Na Electrode method

14 K Electrode method

15 d Electrode method

16  Urea nitrogen Urease, kinetic colorimetric method

. i Uricase peroxidase without ascorbate
17 Uric acid . . .
oxidase, colorimetric method

Table 2. Age-dependent changes of glucose in the blood

o) M3 2AHE 3T B AAgds T
& 131t}

APA T AL I59t BF glucose FF o= G
o] QA= o, ALR U7t AolF e whet F9 glucoses
Z7Vsle AR UERGTHp<0.01).

&)

5.
o=

+
go

wh
[ oX

2 = chAl (Proteing) &2

4 U & oA, ana R, oy ¢ERle =
23go] ul&L Table 30 Vehd ule}l 2t} Samadieh 5
1969y w}=H vlo]Z 28 7+EA]Z] Single-Comb White Leg-
home] F vrile B3 Ay, tixate) 9B AAE F
gl e 300 of) 2.92+0.99 g/dL, 45U F o) 2.88+0.09 g/dL,
60 o) 3.55+0.20 g/dL, 758 o) 3.90+0.26 g/dL, 0L )
3.70£0.53 g/dL, 12593 3.9240.40 g/dL, 140U o]} 3.83+0.37
g/dL, 15598 0)] 3.70:0.52 g/dLE 4597 9) Bt B A+
oA AT AB 9] 509 (3.9+0.4 gdl)e] AR} Th
B Rusgont 7593 Ave B A7) 8U™ (3.9+0.2
gdL)e) Aze} TYstgon, 125989 A= B A7
12093 (4.6:0.5 g/dL)e) Axprich b7k vhe 3¢S Btk

Samadieh = (1969)2} B.i1o]] ¢)a}d, LR71o] 739= 30
Qe e 1.68:024 g/dl, 4593 1.67£0.03 g/dL, 6043
1.79+0.08 g/dL, 7520l 1.88+0.22 g/dL, 90 #H ]| 1.96+0.19
g/dL, 12503 1.49£0.09 g/dl, 14030l 1442039 g/dL,
155030l 123+022 g/dL2 B |79 Aol B2 zlo]
2 Jehe 482 HEd.

A/G ratio=. 30288 138, 45839 1.39, 60Q#H ) 1.01,
7580 092, 0L 1.23, 1259 %0)| 0.62, 14043
0.60, 15593 )) 0482, B A7 9] A¥ele zto|7t AU

S, g Z(1987) 182¢ 2 3= A L TA G A
% gl AL 496+0.70 mg/dL (Range: 3.8~6.1 mg/dL)™, 4
W7k Rpolr} g Ao Busta gtk o|AL B A7

Age (days) 1 11 21 50 80 120 180 240 300 400 500 cct
CFib' (%) 6 6 6 6 6 7 6 6 6 6 6
MEn’ 205 295 295 28 280 280 28 28 28 28 280
Glucose® (mg/dl) 205631 241418 200:52 177424 18338 131#30 135137 152443 162431 114435 165+36 r=-0.623"

' Crude fiber in the feedstuff.

? Mean energy in the feedstuff.

? Values are meantS.E.

4 Correlation Coeffient(r) was significant; .

at the 0.01 level, and ™ 0.05 level.
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1800 % A7} (5.320.8 mg/dL)o} A FAIR: AFE BHe
m, elrule o}zlo)A] 2.25+0.56 mg/dL (Range: 1.6~3.0 mg/
dL)E, 2 97 ZAFe} thi xjolE vehlln YA E=F
A/G ratiot= 2FFol A 091£0.092 B A9 18043 A
(0.2:0.0)9} THA xpo]lE Rtk Samadieh 5 (1969)2] A/G
ratio A= B g Ante] A/G ratiod} 3 5 (1987)9] A/G
ratio®h= AE3E Zolg HAFI YU

Panigrahy % (1986)& ZE.2Hol 7€ Aol Pz}
gtx] W3} AT Al 4099 B SPF Ulxate] F diEe 30
g/dl, ¢RTe 17 gdLE B a7 dxel & ol7t AT

ARAAZL] AFS Y429} F total protein, albumin, glo-
bulin 3 7ol H& Ao AAH, AR 447 2
o}z d] wle} o olE AL Frlste ALE YEh
tHp<0.01). 181} A/G ratio= A#AJ0] AAEA k302
A AR Ygohe Fae Ao g veTh

Table 3. Age-dependent changes of proteins in the blood

3 "X K| (Lipids) &t2¢

A ) £ 29 2dS, HIL-ZE 28 S, 283 EE
g|Aglo)=9] &&= Table 40 L}ERA 19} 2t} Daly and
Peterson (1990} 27+1 FH Y S8FA A Ate 147
Blolg| o] F2E B 24535 mg/dL, 6078 9] 5857
oA} AlatEl 19% Wol]e] F3LHELS 286+1.7 mg/dL=
z7)9] #8o) W& ztolE Hudtdct g T (1987) 182
QA ) 3 A LBA YA F FE e Eo] 17820+
31.78 mg/dL (Range, 110~192 mg/dL)E & o] Z#sh
% §Al5Hch Panigrahy B (1986)2 7R 2o ZHAH 7
7] YN 5etx] Wl A7l A3 4043 € SPF iz
o] 2y 2EEXE 1370 mgdLE B Q39 5098 23
(11219 mg/dL) B = o £& $2E BRI

A gaAAz Fo9 Alg W A e BE AL
"ol 3%2 GAA EgHA o, FUHLHEH ERE

Age (days) 1 il 21 50 80 120 180 240 300 400 500 cc’
3CP' (%) 22 22 22 18 16 16 18 18 18 17 16

Total protein2 -
(e/dl) 27104 2.8+02 32403 39+04 39+02 4.6:05 53108 56:0.6 57£1.0 56+0.6 5609 r=0.869
Albumin® (g/dl) 0.3+0.1 0.5£0.1 0.6+0.1 0.6=0.1 0.6=0.1 0.740.1 0.9+0.1 1.0£0.1 11£02 1.1x02 1.0£0.2 r=0878"
Globulin® (g/dl) 2404 23302 26£03 3304 33102 39405 4307 46£06 47+09 44406 45408 r=0839"
A/G ratio” 0.120.0 02400 02+0.0 02+00 02400 02£00 0200 02400 02+0.1 03+0.1 02+0.0 r=0.529
' Crude protein in the feedstuff.

? Values are meantS.E.

* Correlation coeffient(r) was significant; ™ at the 0.01 level, and ™ 0.05 level.

Table 4. Age-dependent changes of lipids in the blood

Age (days) 1 11 21 50 80 120 180 240 300 400 500 cc’?
CF' (%) 3 3 3 3 3 3 3 3 3 3 3

Cholesterol®

(me/d) 465+71 123417 112611 112419 110£12 107£12 184146 2455176 3324195 234£178  280+197 r=0.296

m

HDL-C’ -
(mg/dl) 8361 82422 71x19 69x15 54+ 9 5725 19+ 14 12+ 10 i2+ 10 9+ 10 12+ 13 r=0.893
m,

Tn'glyceride2 -
(mg/dl) 40427 93331 93424 68423 78+18 82448 1241+646 1581£591 1408+695 1033+380 1065+483 r=0.761

m,

! Crude fat in the feedstuff,

2
Values are meantS.E.

% Correlation Coeffient(r) was significant; ™ at the 0.01 level, and ™ 0.05 level.
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2 YA ol Fo] FA3) FAdE AR BHHA
o|# & AMIE m|Fo] B uf 4tgh FjA o} A 229 A
o & Wi}l dojds & & AN

A3 A F2] AR P49} F cholesterol, HDL-C, triglyce-
rides}e] TAE R, cholesterol e A& Y49} Aol §I
o1}, HDL-CE AR Y47} Hojgol weh A8, wi-
ATt Aojgel wheEt dSE it

Flo fr oﬂ;‘,

glycerid=

4. ¥ 54 (Enzymes) Szt

A Yol 251 542 AST(SGPT), ALT (SGOT), GGT,
a8 obdalky e Hxi= Table 5o Vehd nle} 2o} 3
= (1987)& 182972 &= Al A MM SGPT=
20.66+8.22 U/L (Range: 12~33)2, & A7 Adol= 433
1o} & VER 0.1, SGOTE 33.20+8.44 U/L (Range: 14~40)
2 2 AT 247¢ ti Ao)E Yepigich 83 ol Eae
A8 ZrletAY, Rashe A% BAFden 4%
wale gldch

AFATEY AL Y5 EF 2HF AL E vk
1 A3} ASTS} GGTE AL d5¢l TaAsig o), ALTE
A g7t dolRel met F7VsHA N, amylaser= AR A

Table 5. Age-dependent changes of enzymes in the blood

7} o1l weh Zasheeh

5. &% TGHE (Electrolytes) &8

A As)d ] FE Table 69 Ve v} 2T} Pa-
nigrahy S (1986)& 7Zrzdd] 79 AT Y3
W3l AT A 4093 W SPF thz7e] Mald FHA] F 2
4 (Ca)e 11.0 mg/dLs} Q) (P)2 6.5 mg/dLE B 72 508
2 23} (Ca: 10.4£0.4 mg/dL; P:7.240.8 mg/dL)e} B]5:3HA|
Buslack YES (Naye 371.0 mydLE B 79 5043
A7} (155:6 mg/dL)Hs Be 2ol& P i, Z2E Ky
200 mg/dLE 2 A7) 5043 A} (6.6+1.6 mg/dL)s} x}o]
£ 1}elc). Bartholomew 5 (1998)& SES} Vitamin ZHA] &
o 3}akx)e] WEE S5 A% §4FA e YEFS 3
A 53S 157.00£1.55 mg/dLE AHAF DAl B
TAD ¥5d $FoZ By

A8 gPdA T S8 AME W TF) FHe AR A
Als} 37 Hriee ol Eolxed, 83 W ZF 519
WalE A 1A ¢ 3 A EHE AeR BAHAN: o
3 wsly} Bgol Fod A% AYA e FF R 4
o] Fasittn wotEt Alg W 99 ke gAsH,
AR Y 23RS 5 Zgd vRVIAR AR 7iAe)
A 271tk 23U €3 W e =T ¥l 3l
o, Ql, YEF, Z&F, 181 949 T HsT
ZS §A8ta Yok ot Qe ZES 735} Al gzt
BEAE e 38S By
AT M Aot BF 4 AEE w28 Hlast
Aok 1 2 Ca, Na, O & AL d57t AojZol whet

W ;P o

mﬁé

Age (days) 1 11 21 50 80 120 180 240 300 400 500 cC?
AST'

L) 181+ 45 164+ 44 170+ 20 161+ 26 164+ 20 167+ 20 161+ 26 164421 154+ 32 152+ 24 179+103 r=-0.181
ALT' -
(L) 10+ 4 8 5 7+ 5 8 6 9 4 5t 4 12¢#13  13x13 22+ 26 1314 1936 r=0774
GGT'

(UIL) 10£ 4 168 4 22+ 3 262 6 25 4 22+ 5 19¢ 5 207 19+ 6 20+ 5 22+ 6 r=0.173
Amylasel -
(UL) 982+140 8214227 8194335 698+138 671110 764143 493299 514290 495115 534=148 472+106 r=-0.824
' Values are meantS.E.

2 Correlation coeffient(r) was significant; " at the 0.01 level, and ™ 0.05 level.
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Table 6. Age-dependent changes of electrolytes in the blood

Mol Fof shEka] W)

Age (days) 1 11 21 50 80 120 180 240 300 400 500 cc’
Ca' (%) 0.9 0.9 0.9 0.9 0.9 2.5 35 3.5 35 3.5 35
P (%) 0.6 0.6 0.6 0.6 0.6 0.6 0.5 0.5 0.5 0.5 0.5
C. ash’ (%) 8 8 8 8 9 12 15 15 15 15 16
Ca' (mg/dl) 9.4+0.6 102+0.4 10404 10404 102404 10.7+0.7 24.3+4.9 253%4.9 26.3+6.5 27.4+5.0 28.0+4.9 r=0909"
P' (mg/dl) 44207 75506 83l.1 72408 6.4+0.6 64:L1 58l.1 57£13 59417 65:l1 59%12 r=-0272
Na' (mg/dl) 158£5 15124  147+4  155%6 15743 1644 167+12 170+8  170¢9  169+5  169+8 r=0817"
K (mg/dl) 4209 69£22 69422 6.6£1.6 5.8+1.8 74£1.8 7.8:20 74425 63+13 9.0+19 7.2%19 r=0.544
Cl' (mg/dl) 12635 1143  110#4  117s5 1182 12243 12710 129#6  129+¢11 128+4 12846 r=0.714"
" Calcium content in the feedstuff.
? Phosphorous content in the feedstufT.
* Crude Ash in the feedstuff.
* Values are meantS.E.
* Correlation coeffient(r) was significant; ™ at the 0.01 level, and ™ 0.05 level.
Table 7. Age-dependent changes of by-products in the blood

Age (days) 1 11 21 50 80 120 180 240 300 400 500 cc?
Urea' (mg/dl) T+4 2+1 2+1 2+1 1+1 2+1 241 2+1 21 2+] 2+l r=-0.290

Uric acid' (mg/dl) 9.3%7.8 5.3+13 4.5:1.0 35:1.3 28408 42+14 6317 6318 62£18 6.1+1.8 5916 r= 0.173

' Values are meantS.E.

% Correlation coeffient(r) was significant; " at the 0.01 level, and " 0.05 level.

27489 el Pet K AL do] Rasqc

el 4t

AA] AL AHE-0] PF0l "ol Q4 A4 84k (Uric acid)
o] &F $2x]& Table 704 VERH ne} 2T} Panigrahy &
(1986)S- R gHd e ATy Y gl8kx] ¥s 9+
Al 40¥%E SPF tlZ 7] thAl 4HE S F 8AHE 8.1
mg/dLE 2 dA7e] 5043 A} (3.5+1.3 mgdL)ghe T 2}
ol2 pgom, &4 (urea)= 2.0 mg/dLE B AF9] 504
A7} (241 mg/dL)9} FASE S RIS

ARAZY] AL U529 B35 uread} uric acid TS H]
WP, olE EF AR 4ol @A

N O
— A

A7 geel e eHel

rE

3}&

o) Yo Aol ARk 137)9) AA TN F3
= 48412 A 1, 11, 21, 50, 80, 120, 180, 240, 300, 400, 500
gz5o] AYsgen, £x3, A, 4y, a4, HaE 5
1729 & A o] do AFEA 7| o3t
A=A

3 U I=Q9 e AR U 85859 Fgolut
A7k} Aaglo] B3l 7B ' A3 FaEe
A HPATL, & oz, 4Rl s S8 g
gre ALg ) Tl A ghedo] ZAEIPEXEE ™ol B
3ol W} Z71slck @3 W A g AR e
Aure) ko] BAO) A F7o) Wt Wk} dolst
Aok Fo2EEe 23} Al 7FY 3 1209F e e

2 A8t} 18097 o) Fol Fristdi et HDL-E3
2HEL 23} A 7P 13 o|Fo) A3 HAasittrt 180
g8 ol F23] #AAd4c) EZUAgolEE F
Aol FFF B3 1209FAAE FIAANRT G 1S 5
A 51Tk} 18098 o) %ol 10v] o)} FA3] Fiehs

= O
L2
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7A8S Wtk 49 45 AST, ALT, 28] GGTE H]
A AARsA FAHNeY, opdeiAlE ¥t & d¥o] 7
#H35tol| wket M3 ZaHEATk T3 2, YEF, ZF, 1
23 40 ek AR A FAERNLY, ZEY
shFe 1809 S AE 2 28) ol A=ssle] FAHUT &
A =dE2Q @49} @48 B3A M By F43] 7
23 Fol) @ A4E YASHA FAIHA U, 84H2 120837
B 2713t 18093 olFole I3 AHE FASATH

o] ARl Az Y Wl T o] Wzt AlE 2
% o) Wil 7o) A Al gt FHo] 5o d)
AT G 0l EAshe o8 2R 83 QRS BRE
o] A2 9] AAF BAIglol Y#o] Aol watA thA
Wsle] o) o] WIEE BAFE Bk

(2910 : ArehA), Fislelx], U, A4, et A 8)

B =8
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