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1 #MRlEFR*
1.1 RIGET

Fie BRANNFIHEBR AR 1 D\ T ) 5 e #0 S5 45 6 5%
PR R AT IR R B . WA BRHE MR KT 7
5 B IR R 5 ] 40 TG H: Ath 52 i AR 428 56
ity B4 At B[] AL 1% K L5 SR AR O T 5 (ELAF 0% /)
T 7 AR R, HEBR bR HE Bl R
T 12% 5 1050 o A% by T AR A I 56 AH 5G9
Ho PR 8 R g 28 1 (A SRR PRI AE ) .
TR ] 56 d, 7RI 5 0 K (I 24 K ) X
R AEAT R VAL DL S AR A A K T, Bl I R 9 3
NBERAT I, AR R ) fE 5 75 oK At 46 1) M 1Y
AR RE A B R ) iR W o R 56 d, 7R R R d
i S BE AT R A, SR T A B IRl e it
TE SR T S5 20 4 1) A B R AAR 2 43, X ] T
Je SRR i B AR S ) AT I = A EA
1.2 REFAR

G T AR A R O I AL A A RO, LA AR
FOEFKFINFE L o, Ko ERB(CP) M
JI&IWi (EE) CHLEF 4k (CF) (45 (Ca) Fl S W (TP) &
S R 3 ) S R Rt oML B R e LG e
A1) (GB/T 6432—2018) | fal e} v 4L g iy 4
7€) (GB/T 6433—20006) | { 15l B HORLEF 4 i) 25
ME) (GB/T 6434—2022) (i £ v 85 i I & )
(GB/T 6436—2018) F1 fal kL S B i I 2 436
J6EE Y (GB/T 6437—2018)

F1 REARARREFRKFE(FUREM)
Table 1 Composition and nutrient levels of the

experimental diet (DM basis) %

i H Items £ & Content

JE B} Ingredients

XS A Fresh chicken 20.00
¥ P #r Chicken meal 16.00
KK Rice 14.00
T % Duck meal 12.00
HMeF Oat 6.00
X43H Chicken oil 5.00
= A Salmon 5.00
KZ# Barley 3.00
W 6 4 2R 1 s 00
Spray dried plasma protein powder

U5 Flavor agent 2.00
74 JL Pumpkin 2.00
LR Flaxseed 2.00
it fi# G D1 4y Hydrolyzed mussel powder 1.50
ff1i# Fish oil 1.00
A AR R 0.08
Glucosamine hydrochloride

iR E & Chondroitin sulfate 0.06
#ml Additive"” 7.36
A1t Total 100.00
HF2IKF Nutrient levels®

HLE AR CP 40.39
HLIR i EE 15.25
A4 CF 2.30
5 Ca 1.87
AL TP 1.48

1) @m0 k& T 70 1 ke #2438t The additive provided the
following per kg of the diet: 22 & turmeric 10 g, SR & ¥ fruit
and vegetable powder 10 g, #: 4} brown algae powder 6 g,
B EAR chicory root 5 g, i} Q10 ¥ coenzyme Q10 5 g, ¥
5 milk calcium 5 g, 22 > # yucca schidigera powder
200 mg, BRI HE lecithin 3 g, 22 tea polyphenols 300 mg,
‘H #% 2L 4 mannan-oligosaccharide 2 g, JZE4# fructooligosac-
charide 2 g, 4+ 1#i iR taurine 2 g, J§% & H % R IK casein phos-
phopeptide 2 g, 7 HH i ik hyaluronic acid 500 mg, i 4 ¥ ¥
J3f microbial additive 500 mg, L— A L-carnitine 100 mg,
VA 15 000 IU, VD 1 300 IU, VE 100 IU, VB, 5 mg, VB,
20 mg, VB, 18 mg,VB,, 0.12 mg, 4= ¥ & biotin 0.3 mg,iZ
[ pantothenic acid 25 mg, 'R folic acid 0.8 mg, 4K Bt I%
nicotinamide 25 mg, Fe 100 mg, Cu 12 mg, Mn 8 mg, Zn
100 mg,I 2 mg,Se 0.35 mg,

2) B FEKF R %€ {6, Nutrient levels were measured
values.
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1.3 MmE#HSREMRE

PR PRI I R 46 Sh W B e L TR AR A R
RAEZS WG R A 38 5w KR 48 5 mL o & 1
W, 3T 4 D 4R (EDTA) HLE R L&
FREPUBER LA  TCPUEER R A . EDTA K IL
FR AR VR A ST BRI R AT I R IR 5 oK B 2R R
LA HF Y IR RE AR B8 08 (3 000X g, 10 min, 4 C)
Sy B G —20 C R A7 T 1 3% A Ak 48 45
P4 TG T R LA R R I R RE AR B0 (3 000 x g,
10 min,4 C) , 7 & L7 f5 —20 CLPRAF 00 % i
T P BE R SCHE AR
1.4 NEIBRKFZE
1.4.1 M8 FRI 2

fifi 138 B 4> A o I 40 88 4 M A BC -
5000 Vet X Il & AF A HEA T F 43 2 00 H FLAS I

fifi FH & 1814 4 A 3 24 4k 53 HT 4L Catalyst One
DUAE Il 2% v AR A 48 b, 6045 w0 0 LI R 3= AL
SEACAER REATE, REA/IE ., A&
EVE AV SN RES 71 3TN

I A 0TI L 00 2 R S A A5 B
PR R Lo €5 12 D 2 1l ¥ w5 5 A Ak 2 e ol S s
A3 I I 3 HOIR 55 IR U R (PTH) (R85 R
(CT) & 2 5 M) A4 4 3 T 1l 38 v 25— 58 L 4
=% D,(25-OH-VD, ) & i,
1.4.2  BEbaig

it FH B0 A A5 AR 1] PR T 6 R ) B
ARG AT VAL . R H IR E 7E MIKASA (15
HFAWA) X G TAE G, W & X AT A, 456
LI PRAE R IPA HE: 75 B B 5T A D .
1.4.3 B ENE

2ot EN R, 8 R4 R HIAEE X 2k
WS 0 M S PR R T R B R
HATHEE M 10 ne/kg FhMR AT RFCMKE LA T
S, SR 5 I K NI B 2 ~ 4 mg/kg HEAT R
%, f#iH GE Lunar iDXA ‘f %% B {0 2 2 4F K 1)
WHT S B %, A4 )5, 2 A Lunar Prodi-
gy ARG SO AT 4301, AT TAE R %
£ ROIs, 4l 75 22 HE BME , £ #% ROI A5 i, X} 5
S = RGO R = g 1 R R R 1 L = o3 L K R s
SRS B AL URN G o A 2 s At 25 R Sk R
IFRAL

AR

ZAE R TR 7 VE Al R B R AT K i R
(CBPI) ™" 20 DL B A W i K B 56 35 4 0F Al
(LOAD) "' 434k,
1.5 it

FEXT B4 A7 Ge 1t 43 A HT 1 Y6 #E 4T Shapiro-
Wilk £ 55 LA B 8O 2 S 47 & IE A, Xk
BERFF R IEZA 23 A (P>0.05) B K4 % Al SPSS
2108 AT ¢ KB 0 B, AR B IEAS A (P<
0.05) ARSI T AR S 808 30, W88 E 1T g8 1t 41
Hr,0.05<P<0.10 B A i & /9 3 P<0.05 B 22 7
2 AR T RO

1.4.4

2 FERE55H
21 REIHWIER

AHE 5T I g AR METR L 34 HAF A K
R R 50, i b F 55 e e
Hoh A S8 5 HARR HIRE (2 HRFr iz
g, 2 RRFGEHE IR, 1 R REA
AELA) 20 HREF M TiA%, X 20 HR
IR 0 B AFIEEN 6~14 5 P ECH 8
%, AR/ NELR B E R 16 B, 2838 K 4
HO&BFEAER 3 B EE 4R =K B
FEHRR oA En R I AT 1 H
2.2 MEHIER

W% 2 iR, 51 EETAH E 1 RS 7 2 2 40
i L 2T 25 P 2 S 40 40 i 1L 2T B P v R Y
HHE R (P<0.05) 117 Hofth i H R3S br ¥ G W 25 22
St (P>0.05) , {HH o 1l 21 25 1 vk BE A T 1 #a 3
(P=0.096) , 7F1E% 4 B P, 3% 28 45 5 19 T+
1R 2 R O Z AR R ] BB A — o B 4R T B AR R
R R N85 2 RE 1
2.3 MEELIBRR

W 3 fr 7w, b AT I3 A A AR 2 T8
EFEF(P>0.05), [R5k 2645 5 Ab 36 B 1) %
o] K I A X6 K ) A AL A A it s )
2.4 MiESBHBEIHEXIER

MR 4 Fron, 50 ERTA B, 1R RS I T S
W . PTH 1 25-OH-VD, & ¥ L F 2 HF (P>
0.05) , Mg CT & & W& 25 ( P<0.05) .
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Table 2 Changes of blood routine indexes of senior dogs before and after feeding
I H Items [AMLHT Before feeding 1AM 5 After feeding P {H P-value
HAIMI% H WBC/ ( x10° 4~/L) 9.58+3.11 8.40+2.83 0.140
rrR AR H NC/(x10° 4N/L) 6.97+2.82 5.63£2.39 0.057
MO H LY/ (x10° 4~/L) 2.12+0.69 2.22+0.97 0.919
HR % H MON/(x10° 4~/L) 0.38+0.20 0.3420.26 0.155
H KL E 4 B GRA/ % 71.36+8.38 66.52+13.59 0.184
WRELARIEE 43t LYM/ % 23.60+8.55 27.97+13.39 0.250
AN 4t MON/ % 3.99+1.46 3.62+2.00 0.168
LLANMI%H RBC/(x1024~/L) 6.91+1.04 7.00£0.80 0.663
21 7 ¥ HGB/ (g/L) 158.38+24.12 168.20+23.46 0.096
LA RFR PCV/ % 47.01£6.76 48.78+6.36 0.253
S A A MCV/L 69.15+2.69 69.73£2.38 0.390
-S4 21 40 Jif L 41 56 1 MCH/ pg 23.35%1.04 24.02+1.14 0.025
SR E1 40 Jf 1 41 8 [ MCHC/ (g/L) 336.62+9.80 344.22+11.13 0.008
2120 0 43 A T B AR S R 5L RDW/ % 13.61£0.87 13.49+1.02 0.608
ZL A AL 537 58 BE AR E2E RDW-SD/fL 36.69+1.70 36.83+2.28 0.805
M/MRECH PLT/(x10° /L) 211.03+172.34 246.05+170.50 0.460
S I /MR AR TR MPV/L 9.32+1.27 9.60+1.19 0.403
1ML/ 53-47 5 BE PDW/ % 16.40+1.35 16.06+0.80 0.597
/MR EFL PCT/ % 0.20%0.16 0.24%0.17 0.514
ARAEEERMEELBRAOTL
Table 3 Changes of plasma biochemical indexes in senior dogs before and after feeding
Wi H Items [AMLHT Before feeding TR )5 After feeding P {f P-value
%M GLU/ (mg/dL) 99.03+9.42 104.14£13.35 0.114
JULEF CREA/ (mg/dL) 0.68+0.22 0.74%0.22 0.209
JRE % UN/(mg/dL) 15.28+6.78 18.07+7.24 0.135
IR % A/ WUEF UN/CREA 22.66+9.48 26.38+13.09 0.427
MR TP/ (g/dL) 6.94%0.50 3.26+0.32 0.241
H# M ALB/(g/dL) 3.16£0.31 3.29+0.37 0.138
R M GLOB/(g/dL) 3.78+0.43 3.90+0.67 0.720
M#&EA/Bk&E H ALB/GLOB 0.86+0.13 0.88+0.17 0.751
KITA B AWM AST/(U/L) 32.86+10.85 39.21+17.70 0.266
F4 AREIEEZERMNFESBHRIGEHEXIERNETL
Table 4 Changes of serum calcium and phosphorus metabolism indexes in senior dogs before and after feeding
i H Items 1AM HT Before feeding 1AM 5 After feeding P {f P-value
#5 Ca/( mmol/L) 2.49+0.14 2.46x0.15 0.545
# P/(mmol/L) 1.41£0.32 1.36£0.31 0.523
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23R 4
Wi H Items TR R Before feeding TR J5 After feeding P {H P-value
FUR 55 I % PTH/ (ng/L) 71.52+44.99 72.55+46.84 0.909
25— K 4i4: K D, 25-OH-VD,/(ng/mL) 34.12+4.84 33.00£4.24 0.479
Medh 2 CT/(pg/mL) 0.36£0.02 0.3620.06 0.012

2.5 BERE

Nk 5 frs 8 B4R RAE 1 W Fi e B A 1 48

FEFEFRITC #2257 (P>0.05) , %45 R Al g5 iR
0 ) AL R B () A K

x5 ARAMEZERBEENTL

Table 5 Changes of bone mineral density in senior dogs before and after feeding g/cm’
i@ Items TR MR Before feeding AW IS After feeding P {H P-value
3 Head 0.96+0.23 1.00+0.24 0.678
28 Upper limb 0.43+0.10 0.45x0.10 0.798
KJ® Thigh 0.43£0.09 0.4420.10 0.801
4E Torso 0.43£0.09 0.44£0.08 0.573
& Rib 0.30+0.06 0.30+0.06 1.000
4k Spine 0.55£0.11 0.58+0.13 0.577
‘B4 Pelvis 0.48+0.09 0.50+0.07 0.747
2B Whole body 0.51+0.11 0.53+0.11 0.684

2.6 HE MR BXTREZRBERIL
3k 6 FraR , 4R KR H L 1 RS A 2
FAA(P>0.05) ARBLIT o B T R IEAL 73 4L

TE AW A J5 ¥ 00 0. 3% 22 5% (P>0.05) , 11 K fi] 2
PIi 3R oy BOAE W AT e B B 2 R (P<
0.05) ,

x6 MWRMEZERFEBXTR ARENTL

Table 6 Changes of body weight, osteoarthritis and pain in senior dogs before and after feeding

I H Items 1AL HT Before feeding 1AM S5 After feeding P {H P-value
1A H Body weight/kg 10.33+10.48 10.42+10.24 0.870
RBLIT4> BCS 5.41+1.02 5.38+1.12 0.773
R RIFAL 4341 LOAD score 0.45+0.74 0.24£0.58 0.220
R TR B HE 2234 CBPI score 5.52+8.53 2.00%4.64 0.013

3 % 8

B AF % 389 1, T W) 1) 45 T B (AL BE A B A1
AR G B BB AT PR AR Ak, A T 25 o5 119
TRPTRE Tk . 328 T B RAE A8 PR AR
AR5 7™ ) 2 T 0 I A T T AR Y AR
JoU R S T A T IR PR L AR BE R UL B A
BIFTE Al 17— ol e 38 5 51 119 ) MR X 28 4R R
R RYSE R, AS 146 95 2R SR WY, 76 A MRS K L
HR P P21 240 1 21 8 R 4 21 20 i 1l 21 5
F R B 5 T, 2 20 40 I 20 8 1

JEAR R T ML AP L 2T 8 R T IR P AL A
JLAN K, RIS 21 20 i PN BT 5 L 20 8 P 2
R EAR N AR o S RT3t FRE Sl KU EARS ¢ =
VRS LU I LA O LB, O TR
55 B 21 40 i R AR [R] b 80T A - 24 X fE
TR HiL S W21 400 1Y) P9 AR A, mT R T 20 B 3
2 i R LW T 45 28 5T LAY 2 W R4 )
WA X PR B IR AR R R R UL A I VR
Fla) A A MR I VT 38 41 40
L AR P55 - 249 £ 200 i i 20 28 1 vk 3 4
P o 3 AT RESE TR A A8 M S AE U5 B0 240 iR 1A
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Effects of a Diet for Improving Osteoarthropathy on Calcium-Phosphorus
Metabolism and Bone Health in Senior Dogs

XU Jia' WANG Guyue'” LENG Chunging' GE Binggian' WEN Chaoyu®
CHI Chunyan* YU Dongyou®
(1. College of Agriculture, Jinhua Polytechnic, Jinhua 321007, China; 2. College of Veterinary, Chung Hsing University ,
Taizhong 402202, China; 3. Haite Pet Foods Technology ( Hangzhou) Co., Ltd., Huangzhou 310057,
China; 4. Pure & Natural ( Shanghai) Biotechnology Co., Ltd., Shanghai 201112, China; 5. College of
Animal Science, Zhejiang University, Hangzhou 310058, China)

Abstract; Osteoarthropathy, a common disease in senior dogs, could seriously affect the health and the life
quality of pets, while dietary interventions have potential beneficial effects to improve skeletal diseases. This
study screened 29 senior dogs based on age and osteoarthritis status, with an average of 9 years, range from 6
to 14 year. Through a clinical trial, the effects of feeding a diet designed to improve osteoarthropathy on calci-
um-phosphorus metabolism and bone health in senior dogs. Self-controlled experimental design was used. Body
weight and body condition scores were recorded before and after feeding, and bone health and vitality of the
dogs were evaluated before and after feeding. Blood samples were collected before and after feeding for the de-
termination of blood routine, serum biochemical indexes and calcium and phosphorus metabolism related inde-
xes. Bone density of 8 dogs was measured by dual-energy X-ray before and after feeding. The experiment las-
ted for 56 days. The results showed that compared with before feeding, the mean erythrocyte hemoglobin and
mean erythrocyte hemoglobin concentration in the blood of senior dogs significantly increased after feeding ( P<
0.05) , but had no significant effect on other blood hematology parameters ( P>0.05) . Feeding the experimen-
tal diet had no significant effect on serum biochemical indices ( P>0.05). The content of serum calcitonin
(CT) was significantly higher after feeding ( P<0.05) , while the contents of calcium, phosphorus and para-
thyroid hormone ( PTH) had no significant changes ( P>0.05). Dual-energy X-ray revealed no significant
changes in bone density in senior dogs before and after feeding ( P>0.05). Feeding experimental diet also sig-
nificantly reduced the Canine Brief Pain Inventory scores ( P<0.05). Furthermore, there were no significant
changes in body weight, body condition score and osteoarthritis score of dogs before and after feeding ( P>
0.05). In conclusion, this diet for improving osteoarthropathy can increase serum CT content, blood hemoglo-
bin concentrations, and relieve pain in senior dogs. [ Chinese Journal of Animal Nutrition, 2024, 36(8) .
5319-5327 ]
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