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Comparative analysis of the safety of liquid and powder
propolis in beagle dogs through blood tests
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The aim of this study was to assess and compare the toxicity and safety of two types of propolis (liquid
and powder) in beagle dogs. Blood counts, serum biochemistry, and electrolyte tests were conducted

to evaluate acute oral toxicity. Propolis was administered at a 5% concentration and 40 g dosage, and
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the beagles were monitored for 8 weeks. Three beagles served as controls, while four beagles each
were assigned to the liquid and powder groups. No significant clinical signs or changes in feed intake,
water consumption, body condition, or hematological/biochemical parameters were observed. The

results indicate that oral administration of both liquid and powder propolis does not induce toxico-
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€ ZEEYAY AT i, F I35, FAe aeld), 1uf
of, 7/l A A=l FA U= 2HE HolH &8 74l
gt HE Wol2 th(Svetikiene 5, 2024). 71 AR A
T IZ2EGAL 7)o £ Qg AL =451, PAAALS
Eole ol =52 70, I+t I AE2 = Alat 9 Hio]
ot 2R3t Qeke st o olefat Tz
2ja0] gL 713 ARINA A A8 ol 7]
R N2Ee ERsid] 2 ulEe ARs] AR,
mEEeat 1 Az AoR Agel Ay 14l 7%
F(powder)Z WHA Hrh. HA} T2 EIAE T2 ofgh20]
U ELS 7Hto g2 3t 2282 AU &7} 80|38k AHo] 91,
g BREYAE A AZRE B0 vHEolA, &8iAA Tk
Sk AlFel H7HE o ke S AYaL dtk(Kubiliene 5,
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31i ez KN

11:1

OH‘
O

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/
camrm by-nc/4.0). which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



ES Z2EAATE AU ] 4 Qe 542 W2 —,—ég
B7FEAL e, ZEEYA z?% ] A

2 22 oA Alxvt A
Helow, O]-En_ sl A A7 ‘——'H\- It ‘]Eoﬂ e%%
3 H71E Tk Ripari 5, 2021; Svetikiene 5
2024). o], mREe|s0) FHAT B4l tet A7 Ak,
BlH QbR 2204 Aol FFsFon, TREe At 7
7} BRARAY NS TYHOE BT W, B2 B0 1
2 94 WP 3712 BRES AAFSATkSabri Ayad 5,
2023). WebA, QI7ke] WASREH 71 QU AAS} BF
Z}A 51l Q= A(Glausiusz, 2021)E Ao g2, T2 EA
ool G WS S g7
o7 857t TR EAS AR FAF T Jotety WalE =
A, 2010] B4 oi22 WAL, o ol} ZaBe)2 A

ol T Zpolo] U=Al B7FstalAt skt

X

2 AgoMe 5 5%9 ZREHAS AFESIYOH, 55
W3} 09 F 2714 AFE obtu] A(Seoul, South Korea)
oA FEEotT Mo AoMS my EQ0 71E3 HAY
7F JoH, Tt = ol B3 7EE ZFEHAY F AH
DT 5T 5%2 Aok, 2 i A AR Ho g &
AsHA F-A =] ATt

Adof AMEH HZ4A FE BE2 Aty 55 AY
2 YYIJTACUC)ANA S5A(SNU-190102-2)& wHtor,
A", gpEvbolgiA 9 F g2 uHto]# Ao thgk WAl A
= S=ET 9~2471EF 9 A4l E EAF Aol gl YHL
Raon Bio Animal, Inc. (Yongin)°lAl —&,—T}‘?:]'?&E‘r =5
2739 &3} 7|17hE AR &, AY FAL X-ray, 2S50E 9L
golst AAE @A AA A7 R IAE F Als 7~10 k
o] A7t Hdl g Adsto] Ao ARE-SHT
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of rlo U o T Mo
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S8 AL5A9] FHS 25°Co SE 50%E SAHg00, ol

2L o] gato] 12417F 271(8:00 A5, 20:00 /\E)E 23
ek HZAL 247t X}miﬂ 7Hs3E R, AHE %'1

B A% 4 H2A

5 L 3mtE|o] Y2 118S 136l &
30F0E Yt Ay A4 2 EA Foji, a4
D2 EYA FojFo R U, ZF & 4ute]y wiystolet.
D2 EYAE AT H2A00A F 851t otFe g H,

A FYg A7l B FolEoH FH AfH= Fof %

o] 43 ¥, Fo] 85 Fo| o] 20| Hct,

40 g
A3} &

B2 Fo] FQl 074, Fof 455, 8FA0] mEEA
2 A7 Fol A, 1247 5 A4 T, AR A A5

o @ MEL2 AF 5 547|(ADVIA2120i, SITEMENS,
USAYE o]-8¢l] W& BB -Eg(white blood cell differential
count), W& 5x(White blood cell), &+ <*(Red blood
cell), @+ &4 =4 HAHpacked cell volume), @43 5

=
(Platelet count)E =43ttt

At FAS 307 ol Ao A& FUeH AHE
7](Centrifuge 5427R, Eppendorf, Germany)® 3000 rpm
oA 5EZ AiEYst] REE BHY dRE AsEAI
(7180 Clinical Analyzer, Hitachi, Japan)® ALT (Alanine
aminotransferase), AST (Aspartate aminotransferase),
ALP (Alkaline phosphatase), GGT (Amma-glutamyltrans-
ferase, TBIL (Total bilirubin), BUN (Blood urea nitro-
gen), CREA (Creatinine), CA (Calcium), IP (Phosphate),
TP (Total protein), ALB (Albumin), GLU (Glucose)& *3F
gk sk B4 S Aottt EelE @39 o dF= A
A E47](BasyLyte PLUS REF2121 NA/K/Cl ANALYZER:
Medica, USA)E &3 @AW Na’, K, CI’ ==& &A= d
ARE-E QI
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SPSS version 25 (SPSS Statistics, IBM, USA,

= on, B AYoi A2 HE HolH
Ax2 ®H7]|5Yoh. 18 74 Afo]i Student's
t-test= FABIAIL 1F Atololl A §-J=(P<0.05)°14 7<)
/o] Sl=A EA5k9 .

r\:l —?ﬂ

HI2HA Z2ELAE Folshy] A, Qg @ A4+ 2
IHTable 1), HEH(control)o] H WHEF (White blood
cell; WBC)= 10.11+1.18°1911, HAFo+#(Liquid ad-
ministration group)2] I $£= 10.82+2.23, IAFC]
Powder administration group)?] A% WE 471 9.97+
13724 EASAR] ol G HA] eFkh(P<0.05). =
ET & Fo] A2 45 39| Bt WEF =, HlR2T0] 9.24+
2.13, HAFodit(Liquid administration group)©] 10.03+
2.24, /g o(Powder administration group)2] W&+
= 110142224, SAHAR] #2482 it A9 vHA]
g GARl ZEEA Fo] 8 o] B W = U2
9] A%, 10.21+2. 11°] A, MAFod(Liquid administra-
tion group)2] WM = 11.41+3.65, IAFo]FPowder
administration group)2] W& 47} 11.61£3.572 A| 11

& 19 SASAL Fol4do] itk AEF (Red blood
cell; RBC) A& T2 EZFA Fof AEZE H|wa|E A}
o A RS 6.9241.109 %, FgFole dE+ =
7.47£081, AgFALY HAEF = 7474£098% IF A
oo FAIBHARI Folido] ek TR EDA Fof 437 & o
239 Bt HYF & 7.17£0.85A7, WAFFoIF(Liquid
administration group)?] H+ A8 £ 7.194£0.598 Y
Eh o, 1A F ol (Powder administration group)2] a2
74904524 FASA A Fo]/4do] /It HZAoA =&
ET A o5 AFetal 83 9] gt AAF 9] AL dx
0] 7.10+0.87, HAFI(Liquid administration group)
o] 7.86%0.47, 1AFo]w-(Powder administration group)
o] 7.58+0.74% BASHH FHS HolA= Attt 5
3t 27104 2ol AL X¥E 4t &4 574 AAHPacked
cell volume; PCV)2} 4% 5=(Platelets count; PLT) &%

olt
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Hematology data from control and treatment groups

Group/week

Liquid administration group Powder administration group

Control

Item

11.01+£2.2 11.61£3.57

9.97+1.37
7.47+0.98
49.39+3.14
301.86+9.57

10.03+2.24 11.41£3.65

10.82+2.23
7.47+0.81
48.39+3.47
300.48+9.45

10.21+2.11

9.24+2.13
7.17+0.85
48.81+1.16
315.07+7.62

10.11+1.18

WBC (x10°/uL)
RBC (x10°%uL)

PCV
PLT

7.58+0.74
49.80+2.94
333.72+13.0

7.49+0.45
48.91+£2.36
331.18+10.68

7.86£0.47
49.00+2.91

7.19+£0.59
48.41+2.23
324.33+15.64

7.10+£0.87
49.61+2.87
327.17+10.64

6.92+1.10
51.44+5.41
301.78+3.63

343.42+22.10

WBC, White blood cell; RBC, red blood cell; PCV, packed cell volume; PLT, platelet count.
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AR e Z2EAA Fo| AT 453, 8F Fo] 22 W4
H9(Liquid administration group), X459 (Powder
administration group)?] A3} 32 v W& off, 5AAQI
9782 Holx| oith Z2EA Fo] A xS B+ &
A= HAHPacked cell volume; PCV)= 514445412 =
A=A, BAF]THLiquid administration group)©| 48.39+
3.47, 14Fod7-(Powder administration group)©] 49.39+
3.14%0th T2 EYA Fo] 45 T Y22 48.81+1.16, A
9+ (Liquid administration group)°] 48.41+2.23, 1A}
Foi-(Powder administration group)°] 48.91+2.36& &
Fom Fof 8F F txT0] 49.61+2.87, HAFo+(Liquid
administration group)©| 49.00+2.91, IAF+(Powder
administration group) 49.80+2.942 &4=o] I1& 719 &
AT f9/do] Yoith T2 24 S8 B Dot =
nEEAAE Fo| A 2 HIZH 9 EAof4=301.78+3.63,
HArFol i (Liquid administration group)e] oA =
300.48+9.45, a/+FoJH(Powder administration group)2]
G| A= 301.86£9.579] AHghS Hth ZRETA Fo
459 B ad $E tix2ol 315.0747.62, WFolL
(Liquid administration group)°] 324.33+15.64, A=
“(Powder administration group)©] 331.18+10.68%2 &7
=t §o] 85 o= tRo] 327.17+10.64, Wl
(Liquid administration group)¥] kol 343.42+22.10, 314F
o+ (Powder administration group)?] HaFko] 333.72+

Serum biochemistry data from control and treatment groups

Item Control
0 4 8 0

AST 33.21+2.40 37.78+1.98 27.07+3.08 42.31+6.16
ALP 55.60+1.97 49.30+£3.10 48.70+1.13 37.61+6.26
BUN 27.3243.58 24.22+5.17 25.26+1.89  23.20+1.36
CREA 0.62+0.00  0.61+0.10 0.82+0.11 0.73+0.14
GLU 98.13+0.67  99.7+8.24 100.63+5.06 103.43+4.82
TBIL 0.00+£0.00  0.00+0.00 0.00+0.00 0.10+0.10
ALB 3.71£0.21 3.70+0.10 3.71£0.14 4.00+0.17
TP 7.10+£0.31 7.13+0.00 6.79+0.21 7.224+0.32
GGT 4.71£0.65  3.67+1.52 3.73+1.51 2.09+2.83
CA 9.07+0.12 10.71+£0.57 10.09+0.19  10.13+1.56
1P 5.10+0.32  4.98+0.25 4.66+0.37 5.42+1.08
ALT 53.17+£3.56  59.07+£3.05 53.97+7.11 53.274+3.18

Liquid administration group

13.00.2 tZ FH4T LA FAZT 7-90715(P<0.05)
Ho} 2 kS Holn, 5A8H2 f-o4do] ¢lith(Table 1).

574 o F w2 ARt 719 715 AJE gl S8 ALT (Al-
anine aminotransferase), AST (Aspartate aminotransfer-
ase), ALP (Alkaline phosphatase), GGT (Amma-glutamyl
transferase, TBIL (Total bilirubin)& &43st91L, 4% 7]
59 At B oA, &2 F4 o 15 oty s BUN
(Blood urea nitrogen), CREA (Creatinine), CA (Calcium),
IP (Phosphate) 5= AAF FFoll st on, 712 IF
e, 2 2 A9 s, @R d 58 T96h] AS TP
(Total protein), ALB (Albumin), GLU (Glucose) &&= A
AFstAtH(Table 2).

F A &4 RE & ¢ s ALT B 4= 225
A5 Fofotr] A9 RO 53.17+3.56, HAFolTtol
A1 53.27+3.18, I/FFOIEOlA 52.3446.18F Kol A 2
I §9)712(P<0.05) Bt & @t It ZREA Fof 4
F Fo& tf24to] 59.07+3.05, dAFFolol 51.87+2.74,
‘Faoleto] 50.07+3.67%2 YEoH, Hof 85 9] i
2 53.97+7.11, dFolto] 50.67+2.41, Aol
0.67+3.24% &A= o] BAEA A1} F940] gl= 2=

e o] e vEo] A4 Aoy 25 &Y 5

=2 o

STy

¢

Group/week

Powder administration group

4 8 0 4 8
27.08+5.08 29.03+1.20  41.20+4.61 27.07+£3.18 27.90+1.01
40.27£7.42 38.05+5.21  37.06£5.16  41.43£7.24 39.30+5.10
24.64+4.62 25.49+1.43 23444431 26.74+4.83 25.48+3.13
0.75+0.13  0.81£0.10 0.70+0.10 0.70+£0.11  0.81+0.12
103.93+0.61 97.17+2.03 103.50+4.12 103.93+0.66 99.80+2.33
0.00+£0.00  0.00+0.00 0.10+0.10 0.00+£0.00  0.00+0.00
3.69+0.10 3.67+0.14 4.01+0.13 3.59+0.10 3.73£0.12
6.89+0.15  7.18+0.10 7.32+0.11 6.88+0.10  7.17+0.32
4.03+0.06  3.74+1.27 3.03+4.08 4.13+£0.96  3.81+1.52
10.34+£1.26  9.77£0.32  10.91+1.44 9.76+1.91 10.37+0.33
5.60+£1.35 4.76+0.31 5.32+1.08 5.46+1.56 4.77+0.03
51.8742.74 50.67+2.41  52.34+6.18  50.07+3.67 50.67+3.24

AST, aspartate aminotransaminase; ALP, alkaline phosphatase; BUN, blood urea nitrogen; CREA, creatinine; GLU, glucose; TBIL,
total bilirubin; ALB, albumin; TP, total protein; GGT, gamma-glutamyl transpeptidase; CA, calcium; IP, phosphate; ALT, alanine

transaminase.
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< 9Jujg & Q= ASTO| PAFS Z& %El* %04 o] g =
0] 33.2142.40, HAFojFo] 4
41.20+4.6101%0 0™, Fof 43 «1 EH&%—% 37.78+1.98,
HAFFofto] 27.08+5.08, TAFFOI - 27.07+3.182 &3
=k Fol 85 Fo 2, WAFolty} dFole] 7+
B AR 27.07£3.08, 29.03+1.20, 27.90+1.01&
uet Fo 0F, 45, 85F B5F 11F 1t A f940] ¢l
£ 202 gRIFGIt 7t 7151} HEo] GA 9 o4, & A4
3 BAE o4} UM Y3 ALPY] A4S Z2E A Fo o
A 2o A4 55.60+1.972 SAEJA, HAFFIF
2 37.61+£6.26, 14500l 37.06+£5.1602 FASH &
o2 glolth. Fo 45 9] tiR2i-2 Htgte] 49.30+3.10,
HFFoE YT FLE SAAUR 40.27+7.42, 4143+
7248 4t 89 712(P<0.05)% 9 SAEE Bk Fo
8% o] ALP Bt FHS tZ220] 48.70+1.13, HAFFoo]
38.05+5.21, A/dF0lto] 39.30+5.100% thE EJEJIE
o FUsHA BATHY F94 gldth ¢ 29, g5 52
xgsto] A% 715 B7F Eele 918 BUNY uﬂ%&% nzE
g2 Fo] A, tiRko] 27.32+43.58, BAFFAFES 23.20+1.3
A IR0l 23,44+ 4318 BAHE So4S EOI iy
L E2EYA Fo] 437 T u]F79] EAo|4 BUN Bt =2
= 2ol A 24.22+5.17, HAFATANA 24.64+4.62,
Foltol Al 26.74£4.830 2 FRIE o AT {94
Hol7] ggpth. T2 E A Fo] 85 F9] BUN B+ #4&
F10] 2526+ 1.89, WFAL Bt whol 25.49+1.43,
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BHich Fo 43 39| B A& U2, AdFolE, 14
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LI EYXE Folgt 13744 5 Ze 5 fXé&i

H
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\O
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>|+
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AL ok Z2E A Fo] 8R4 EF Zw sx FA O
29 o] 10.09+0.19, AAF oI Hto] 9.7740.32,
/oY) o] 10.37£0.330.8 B4 ik %A 71&
(P<0.05) oldelgleh. 5 Wt o 55 ”40}04 g, 54
AR A 5= g€ %L IP B4t TXl s %Elé el
o] A tx<-9] Bto] 5.1
1.08, 1/gd+oft9] Bato l 532+1 08°1°*E‘r o 453 F di=
T2 4.98+0.25, YAFATL 5.60+1.35, TG-S 546+
15601 oH, Jo] 85 &, Z} J1&F9] Bt A= HE, I
AFoldt, aAdFoTe AR, 4.66+£0.37, 4.76+0.31,
4.77+0.03°1t}. 1P Bt A& A4 23 2t 115 119 &
AsH foido] gl 2o E wdEgIth @5 & dE £
o7 7t A% 75, FF/SH oot Wt TP Bt

9] W2 7.10+£0.31, HAF
1*& 014«1 Bgte] 7.32+
F2]+E 7.13+0.00,
15, 1*0304%01 6.88+0.1002 &
o 8 ?4 TP Bt A= 2

& 6.7940.21, 7.18+0.10,
Folde 3 1 Eﬁ}‘ﬁt} 1
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, 4.00+0.17, 4.01£0.13
. HE 3.70+0.10, 3.69+
0.10, 3.59+0.10, ¥ 85 Foll= 3.71+0.14, 3.67+0.14,
3.73+0.122 ZA= 0] 1§ Atololl BATA f24d0] ¢l
o} 2 EZA Fo7t Bl AolA 54 v doF=A o
oFstal, T 52 G A A2 &4 o5 Zelsk= o ¢
A3 GGTY Bt A5 Fo A 29 HlolHet g 4, 8
5 5 ol e} vl Egtct g 1‘41 7S 47140.65, %

l

ool 2.09+2.83, oIl 3.03+4.082 SH 3
o 7o 45 Fol| vizte] Ht < 1% 67+1.52, g
9] Hat $27F 4.03+£0.06, WFFATLY] Bt FA7F 413+
0.96°190t. &1 85 &, HiRae] Bt 5217k 3.73£1.51, &

FFolTE 3.74+£1.27, 1/4Fg0lTto] 3.81+1.52% A 2
3} meEe|x Fol A% M2 B3 W GOT B 54
L BE Fo Aol 18 29 So4e) Yotk AT} Ho
E u:H AH/HQL tﬂaEH]S, O];5 '(S‘E E/H H]-_o] o] o 7(2)]_?_

g Y 7o) 7t Aofu 4 wolth wehd ®
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x5

Z£4sk= TBIL Bo@o® Z2EFA Fof  AFolwo] 43540358 SHEUY. Z2EA J9 45 &

e, & RS 4.514£0.27, FolFo] 4.93+£0.17, A/gFolT

0.00£0.00,  ©] 4.88+0.172 &A=, Fof 85 &, 2, JAF]

0.10£0.10, 0.10+0.10, §° 45, 85F = HZ, HdFo] & AT &A= U K9 B+ 73+ 3.88+0.34,
1£0.009] =X& B9t v} 4.32io.29, 4531023082 e @5 W Z4E 5% IA &

_|.4

S o AR E Fo IF Al SAITH Fo48 WA N
( of A, izt HIZAY AWolA A% 75, Ak d719] 73S THofe
0] 98.13+0.67, HAFoio] 103.50 daolse]l o ZREYA Fo] 3 Mol ExtE T2 tAMI ASolv &
103.5+4.122 UElyTh ojofA] go] 45 & tixt, WdFolt,  ZESo] AR gotEr] 93t EF Cl'Y nﬂi%ilh El
TAFF] SMZ e £, 99.748.24, 103.93+0.61, o A dixF, WAFE, AFAIEe] £AE 115.71+1
103.93+0.66°11L, #9] 85 = YL =A=, 100.63+ 115.16+1.44, 115.61+.0452 SHEUt. T2 EA F
5.06, 97.17+2.03, 99.80+2.330 & TotE|o] BE Fof AlF  4F T tjRo] 118.79+1.12, Wdgolita}t aidgolto
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Electrolyte analysis data between the control and the liquid/powder administration groups
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