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The evaluation of borage oil to use in pet foods
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Abstract The purpose of this study was to investigate the safety and anti-inflammatory effects of borage
oil on dogs. Twelve dogs were fed on a commercial diet of 1% or 2% borage oil alone for twelve weeks.
To assess safety, the changes in body weight, blood cells, and immune-related cytokines were analyzed.
The results showed that there was no significant difference in body weight, complete blood count (CBC),
and immunomodulatory cytokines between the dogs fed with diets without or with borage oil. Also, there
was no change in transepidermal water loss (TEWL). However, the amount of lactate dehydrogenase
(LDH) was reduced significantly in the dogs fed on a borage oil diet. In summary, the addition of borage
oil to pet food did not result in any significant health issues. Moreover, borage oil could contribute to
a reduction in cell damage in aged dogs although it did not decrease TEWL. Therefore, borage oil could

be safe for use in pet foods.
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Table 1. Analyzed chemical composition of Borage
oil

Chemical composition Unit Amount
Moisture % 38.9
Crude protein % 0.10
Acid hydrolysis ether extract % 52.8
Crude fiber % 0.19
Ash % 0.02
Calcium mg/kg 119.4
Phosphate mg/kg 145.6
Energy keal/kg 5,441

Table 2. Analyzed chemical composition of Borage
oil contained dog’s food

Chemical composition Unit Amount
Moisture % 7.62
Crude protein % 32.6
Acid hydrolysis ether extract % 21.0
Crude fiber % 1.88
Ash % 8.75
Calcium % 2.13
Phosphate % 1.40
Energy kcal/kg 4,898
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Table 3. The difference of gaining body weights

Week None” 1% 2%

p-value

0 100£0.0 100+0.0 100+0.0 -

2 99.6+1.2 98.8+1.0 97.9+1.4 0.622
4 101£1.0 97.8+£0.8 98.5+1.6 0.171
6 98.4+2.6  99.8+0.5 101.3£1.5 0.500
8 99.2+1.6  98.9+0.4 99.2+1.3 0.942
10 89.8+4.8  96.1+0.7 90.9+2.7 0.358
12 84.8+5.3 93.8+1.5 88+2.8 0.221

Data are meanzstandard error; "Commercial diets without
borage oil; ?Commercial diets with 1% borage oil;
YCommercial diets with 2% borage oil
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Table 4. The changes of transepidermal water loss

(TEWL)
A. Ears
Week None” 1%? 2% p-value
0 100£0 100+0 100£0 -
4 197+57 168+21 144425 0.631
8 200+30 10245 179466 0.270
12 146+41 130+12 272+131 0.420
B. Armpits
Week None” 1%? 2% p-value
0 100£0 100+0 100£0 -
4 109+ 16 113+11 139+28 0.521
8 108147 195+67 177+54 0.536
12 86+14 143£32 179+20 0.053
C. Groin
Week None" 1% 2% p-value
0 100£0 100+0 100+0 -
4 92+18 72+19 117+37 0.507
8 127+30 74+20 95+27 0.398
12 63+14 101+18 141+34 0.120

Data are meantstandard error; "Commercial diets without

borage oil; YCommercial diets with 1% borage oil;
YCommercial diets with 2% borage oil
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Table 5. The changes (%) of complete blood cell

composition

Items None” 1% 2% p-value
Neu% 96+19 97+11 102+11 0.954
Lym% 98+11 80x10 102+10 0.431
Mon% 11436 148+34 112430 0.581
Eos% 126 612 25+1 0.204
Neu# 430+61 363+61 331434 0.565
Lym# 98+29 7710 120£9 0.389
Mon# 93+11 144424 132428 0.385
Eos# 14£10 6£2 24+1 0.285
RBC 410+82 367+88 237445 0.405
HGB 105+5 10545 88+5 0.583
HCT 104+6 104+5 91+4 0.638
MCV 11543 11543 124+3 0.557
MCH 110£3 109+2 116+2 0.779
MCHC 99+1 99+1 108+1 0.405
RDW-CV 90+£3 91+2 93+2 0.623
RDW-SD 106+4 10214 79+2 0.373
PLT 11644 111£5 1254 0.686
MPV 84+16 62+14 71£18 0.592
PDW 107+£3 11314 135+4 0.405
PCT 103+2 105+2 107+2 0.294

Abbreviations: WBC, white blood cell; NEU, neutrophil: LYM,
lymphocyte; MON, monocyte; EOS, eosinophil; RBC, red blood
cell: HGB, hemoglobin HCT, hematocrit: MCV, mean corpuscular
volume; MCH, mean cell haemoglobin; MCHC, mean corpuscular
hemoglobin concentration; RDW-CV, red blood cell distribution
width measured by variation coefficient; RDW-SD, red blood cell
distribution width measured by standard deviation; PLT, platelet;
MPV, mean platelet volume; PDW, platelet distribution width;
PCT, plateletcrit
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Table 6. The change (%) of immunomodulatory

cytokines
Items None” 1% 2% p-value
IL-2 82+12 86+13 143+13 0.540
IL-10 97+2 9942 99+2 0.616
IFEN-r 7948 118+8 109+6 0.228
Data are mean#standard error: "Commercial diets without
borage oil PCommercial diets with 1% borage oils

YCommercial diets with 2% borage oil. Abbreviations: IL-2,
interleukin-2: IL-10, interleukin-10; IFN-y, interferon gamma
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Table 7. The change (%) of the blood chemistry

analysis

Items None" 1%? 2% p value
TP 88+5 10242 97+2 0.056
ALB 87+6 98+2 98+2 0.156
AST 166+31 128+17 11117 0.260
ALT 438+178 101£8 4761343 0.458
GGT 200+42 98+7 252+130 0412
CRE 11618 124421 12746 0.822
GLU 8616 90+4 91+8 0.852
LDH 308+38" 182+40% 147+26° 0.024
CHO 91+8 99+5 93+5 0.599
TG 181421 199+61 275%72 0471
UN 148+19 136£25 13715 0.898
P 11548 85+7 101+11 0.102
CK 158+15 119+19 102+26 0.192
CA 93+2 96+1 95+1 0.503
MG 110+4 108+2 113+2 0.583
NEFA 98+32 82+14 50+9 0.294

Data are mean#standard error; 'Commercial diets without

borage oil; YCommercial diets with 1% borage oil;

Commercial diets with 2% borage oil; *"Means with
different superscripts within a same row significantly differ
(p < 0.05). Abbreviations: TP, total protein; ALB, albumin;
AST, aspartate aminotransferase; ALT, alanine
aminotransferase; GGT, gamma glutamyl transferase; CRE,
creatinine; GLU, glucose; LDH, lactate dehydrogenase; CHO,
total cholesterol; TG, triglycerides; UN, urea nitrogen: IP,
inorganic phosphorus: CK, creatine kinase; CA, calcium; MG,
magnesium; NEFA, non-esterified fatty acid
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