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Pharmacodynamic Comparison and Solution Stability Analysis of Apomorphine

Non-Intravenous Administration in Inducing Vomiting in Dogs

CAI Zihui,PAN Wen,ZHU Cong,DING Yi
(College of Animal Science and Technology/College of Veterinary Medicine , Huazhong
Agricultural University , Wuhan 430070, China)

Abstract: A high incidence of poisoning cases in dogs makes timely vomiting induction the preferred first-aid measure to
remove toxins from the digestive tract and prevent further absorption by the body. Currently, commonly used emetics(such as
3% of hydrogen peroxide solution) have problems such as unstable efficacy and damage to the digestive tract. The stable emetic
apomorphine hydrochloride(APO) requires intravenous injection, which is difficult to meet the independent administration needs
of pet owners. To explore whether APO can be administered through the conjunctival sac, nasal mucosa, and rectum and
achieve the effect of inducing vomiting, in this study, eight beagle dogs were used as subjects to compare and analyze the
emetic efficacy and side effects of intravenous injection, subcutaneous injection, conjunctival sac, nasal mucosa, and rectal
administration of APO. The modified high-performance liquid chromatography(HPLC) technique was used to screen for

antioxidants that could improve the stability of APO. The results showed that the success rate of emesis induced by conjunctival
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sac and nasal mucosa administration of APO was 100% , while different concentrations of APO rectal administration had no
emetic effect. The optimal dose of nasal administration was 0.08 mg/kg, with an onset time(3-4 min) similar to that of
conjunctival sac administration but shorter than that of subcutaneous injection(7-8 min) and longer than that of intravenous
injection(1-2 min). The duration of vomiting was 1-2 min, and the side effect was only mild sedation, which was significantly
milder than that of intravenous(tachycardia), conjunctival sac(conjunctival hyperemia), and subcutaneous injection(injection
pain). Under the HPLC mobile phase of 75% 1 mmol/L. of EDTA-2Na + 0.1% of triethylamine solution and 25% of
acetonitrile, good separation of APO could be achieved. Stability analysis showed that 0.2% of sodium metabisulfite could
effectively maintain the stability of APO, and there was no significant degradation of the drug after 30 days of storage at 4 °C in
the dark, while 0.2% of L-ascorbic acid could not prevent the degradation of APO. In conclusion, the APO nasal drops

containing 0.2% of sodium metabisulfite had the advantages of convenient administration, high emetic efficiency, and high

safety, and could be used for emergency treatment of canine poisoning and digestive tract foreign bodies.

Keywords:dog; emesis; apomorphine hydrochloride; conjunctival sac; nasal mucosa; stability analysis
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Tab.1 Numerical scoring system for sedation assessment

W H I3 KL i el I3 HL i
Scoring items ~ Score Description Scoring items ~ Score Description
SRS 0 ¥hsr BEAMRE 2 T
Natural style 1 BEIEN T Basic status 3 e
2 R N A1 0 IEW
3R R A Appearance e L IR N E A
4 TR NL 2 IR R R OE T 3h
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4 AT 3 RMFARE T B B S R ARk
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I 430150 57 8 FLR A PIX - B 1] K MK ik R 4. APO
VS VR G B 4 25 L 352 0.03.,0.06,0.10,0.20 mg/kg
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Tab.2 The formulation of eye gel

M4+ Component #ar/(g/L)  Content M4+ Component i /(g/L)  Content
Ry 940  Carbomer 940 10 Jei4: g Ethylparaben 1
E11%LE-80  Polysorbate ~80 2 . Ethylalcohol 50
AAME  Sodium hydroxide 4
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E - RRIC SRR R AR L HIR SN AR B R bR S L 1R
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20 500 2 KR T A 43 ) DA e A 4 2 ) A ) 45 I
LR A APO W, 43 i 5% 6 HR Ay IK

BP K @IAEHT, JF #E A7 S # T4 o

1.2.6 APOMIFEYE  FRILAPO 254 50 mg,
FHEE % ff 2 1 mg/mL, P 3F — 20 I FH Y A R &2
10 pg/mLo 4 FIRE BT B o3 SR 1 pg/mLL
500 ng/mL 100 ng/mL 4 APO X} B W . I H LA

-145-



TG 4V Bl 2 2025 4E45 53 4245 6 1
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Prism 8.0 8 AFHEA7 il 2 Al 141

2 HRE54M

ATHEABRRETHEMERINERRETEHIE
NNV =l i NI IR B e B & E
WO A R A R . S5 LS Z5 AT, 0.03,
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Tab.3 Optimization of apomorphine hydrochloride dosing for different routes of administration
L E KR ¢ v S g YR it A f 1
1] 1 ; A X T Y 5 4 : . MR i YK %
woig Lo g PR gl | s APOTR gy EREC 0
ini i (mg/kg) The time of The num Success rate ini i (mg/kg) The time of The num Success rate
Administration  pe goge ! ber of times 0o oo Administration  The'jose MO0 ber of times D o T
routes of APO the f{rtst vom= " - vomiting of vomiting routes of APO the fleST of vomiting 01‘( vomiting
iting induction vomiting induction
WA IERELEZS 0.03 AR MR 1t 0 0 5 B 46 2 0.03 AR 1t 0 0
Con;u(ncuvlal sac 0.06 4.34 5 100 Rect‘al adminis- 0.06 Fmnt 0 0
administration of tration of sup-
solution 0.10 5.17 1 100 positories 0.10 BN 0 0
0.15 A MK 0 0 0.20 AR MK 1t 0 0
BERCAE AN ZS 0.05 AR it 0 0 0.30 ARME 1t 0 0
(,()HJupcthfll sac 0.10 P 0 0.50 F NS 0 0
administration of ) )
gel 0.15 AR 0 Y B 2 0.04 AR 0 0
0.20 4 2 33.33 Nasal mucosa ad- 0.06 4.20 1 100
0.30 PN 0 0 ministration of 0.08 2.90 4.5 100
0.35 4 1 33.33 solution 0.1 3.83 6 100
0.50 3 1 33.33
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25 25 RN o A S R S 1] 34 3 K T Tk
(P<C0.05) 5 4% B4 | & 7 68 40 24 175 S WK ok 1) S 2K
(0] JC 8 3% 25 5 o WK S LR R VR AL 45 R
SRS 2505 % R ik A YR B R 2~4 K . APO
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Different lowercase letters indicated that the differences among different treatments were significant at the 0.05 level
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Fig.1 Comparison results of the efficacy of the four administration routes
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Fig.2 Comparison results of different side effects among four routes of administration
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APO WERL 259 53 B A58 4 (181 3-B) .

B U Kb
~0.0005 ™. A’\J\

= 00010 ~
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A APO W WUAE L 505 4 HPLC 0 R (9 (1 43 17 45 R - BLAPO W WUFE R AL 5 58 4 HPLC 41 R (9 (il 40 7 45 R

A. Chromatographic analysis results of APO solution under conventional UV-HPLC conditions; B. Chromatographic analysis results of

APO solution under optimized UV-HPLC conditions

B3 %5 HPLC £H M3 APO # il 30 R 89 5 1
Fig.3 The effect of UV HPLC condition optimization on APO detection
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A. Chromatographic analysis results of 1 pg/mlL of APO solution with L.—ascorbic acid(VC) after storage under light—protected condi-
tions at 4 °C; B. Chromatographic analysis results of 1 pg/mL of APO solution with sodium metabisulfite after storage under light-
protected conditions at 4 °C. In the figure, 0 d represented the initial state, and 30 d represented the state after 30 days of storage
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Fig.4 Application analysis of fluorescence HPLC in APO detection and stability evaluation
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Tab.4 The stability analysis of APO after adding antioxidants AU min

84> Ingredient HORMIET A The peak area on day 0 4§ 30 KAYIETI AL The peak area on day 30

L-$IRILZ + APO  L-ascorbic acid+ APO 1678 546 32 442
FEBRIRE + APO  Sodium metabisulfite + APO 795713 746 786
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