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R AYTHRE, SEMEXNRAE, BaRKAIFERINGK. NEIPRAERBNREIEM (P<0.05) , 1/6 FH¥IH
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Effects of neurological drugs on juvenile Beagle dogs assessed using the
functional observation battery method

CHEN Jianzhao! , CHEN Jiejun', LI Rixu!, HU Minhua? , ZHANG Chaoheng! , TAN Qiuyi!,
GUO Qiuping! =

(1. Center for Drug Non-clinical Evaluation and Research of Guangzhou General Pharmaceutical Research Institute, Guangzhou 510240, China;2.
National Canine Resource Repository of Guangzhou General Pharmaceutical Research Institute, Guangzhou 510240)

Abstract Objective To provide appropriate evaluation methods and accurate data to support the study of pediatric nervous
system drugs, the functional observation battery (FOB) was used to evaluate the effects of different nervous system drugs on
juvenile Beagle dogs. Methods Juvenile Beagles were randomly assigned to negative control, nikethamide (25 mg/kg),
caffeine (30 mg/kg), and phenobarbital groups (12 mg/kg). All groups received a single administration; the negative control
group was administered 0.9% sodium chloride by injection, while the other groups received their respective drugs. FOB
assessments were conducted at baseline (pre-dose) and 1, 2, and 3 h post-dose. Results Compared with the negative control
group, the nikethamide group exhibited increased respiratory rate and enhanced facial sensory examination scores following
drug intervention (P<0.05), with vomiting observed in 1/6 animals. The caffeine group showed increased respiratory rate,
elevated responses to visual and auditory stimuli, and accelerated proprioceptive positioning (P<0.05), along with abnormal
hypoglossal reflex in 1/6 animals and stereotyped behavior in 3/6 (P<0.05). The phenobarbital group demonstrated decreased
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neck muscle and limb tone as well as slowed proprioceptive positioning (P<0.05), with reduced extensor postural thrust,
triceps, and patellar reflexes (P<0.05). Conclusions In this study, the FOB method appears to be suitable for evaluating
pediatric nervous system drug toxicity in juvenile Beagles. It effectively identified specific toxic manifestations induced by
commonly used clinical nervous system drugs, such as nikethamide, caffeine, and phenobarbital.

Key words  juvenile Beagle dogs; functional observation battery; pediatric drugs
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Table 1 Experimental design
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N 01 02 03 04 05 06 07 08 09 10 11 12
Animal
number
Ay 5 5 s 5 5 2 9 9 2 9 9
Gender
B e BIPERTIEAL L N [ 7 [ R H O
S RRRPKRA Ne, t‘.“" Ll LE[2PS AN 5 JEFRKA ZRE LA JErT KA s Ne: t‘f“’ BT IR R R 2
The first Nikethamid  S00'C  Caffeine . Nikethamide Phenobarbita Nikethamid , ~ . cgative Negative Phenobarbita Phenobarbita
groupin € group control group Caffeine group 1 group e group Caffeine control control group | group 1 group
. group group group group
e
w2 iRt iRt

Sy BITERTIRA o . = e = R4 S 2 AT
AL I ko ot pn REHCRAL AL MR B ETRORAL R HRAL AL AR
© EAUVE " Nikethamid Phenobarbita Negativ Phenobarbita Caffeine ~ Caffeine Negativ Nikethamid Phenobarbita Caffeine  Nikethamide

second  control
roupin  group e group I group e control 1 group group group e control € group 1 group group group
g o group group
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Table 2 FOB observation indicators and scoring of juvenile Beagle dogs

=Y ; ML,
bR Wi bRt oy
Indicator category Observational index CIEf)
Indicator score (normal value)
SEEZIWRAT N BEL. fhiE. LB Wk, H ISR Bk
2] P/A
Abnormal/stereotyped behavior; tremors; convulsions; piloerection; vomit; (A

hypoglossal nerve reflex; babinski reflex

P/A
HEIRHE(E CRERD
Urination/defecation (Not applicable)
e HAR AR bR s N/A/L/T/U
Non-severity indicators Gait (N)
SRBUEH . BRE . SRS, Rk, S0 R
E BRI FHFEDATRLE. BAL. ALK, RERIZE). kEh N/ G w kR
. sk 71 . . N/Description of abnormalities
Head and neck posture; limb posture; body and tail posture; skin; )
hemistanding and hemiwalking; hopping; wheelbarrowing; ocular position;
pupillary symmetry; ocular motility; head muscle tone
LSS0 A1 78 7 AN 3 1 8 7 7 N N = s
Wby AARIEZ AL U RS SN i AL B R LR
AN BB . HRES SR AR HRBRIR AR S L THI AR A
MK R MR =SRWURS S MR RAS AU 2P RS IR
T B U 0~8
respiration; stimulus response; neck muscle tone score; limb muscle tone (4)
B L Fe R score; salivation; lacrimation; proprioceptive positioning; extensor postural
Severity indicators thrust reaction; tactile and visual place reactions; pupil size; menace reflex;
palpebral reflex; corneal reflex; retractor oculi reflex; facial sensory
examination; gag reflex; triceps reflex; patellar reflex; flexor reflex;
perineal reflex; panniculus reflex
HRLHEE P65 IR AL ST 0~4
Eyelid closure; pupillary reflex ()
E: P I A ﬂiﬁbu N: IE#BE: A HFRMGA: L ARMAER: T: £9054E: U: SEARR: N: IEW: wiaPH

“““ CESR D“Jﬁﬁ""’éé%)&ﬁf*k ﬁﬁﬁd\ﬁ%ﬁfﬁﬂiﬁy THEBCR F R D

Note. P, Present. A, Absent. N, Normal gait. A, Ataxic gait. L, Low body posture. T, Tip-toe walking. U, Unsteady gait. N, Normal. Any abnormalities
were described in detail. Lower scores indicate a lesser degree of the condition, whereas higher scores indicate a greater degree.

14 FFFTTE
RiFH SPSS 22.0 B HEAT 44T, KM SE B P HRE R (x £5) Foi, AN, %58
B A Z AT Kruskal-Wallis 284t it k046, P<0.05 HA 4ttt X

2 #ER

21  —RATAIEMA
SR IEAARLL, BRI AR H — AT AR R, 4255 1 h, 1 R iiRet, 6 REiih
BRI NER (P<0.05) ; #4325 2 h K& IEH (P>0.05) ; HAMARLTHEZER (P>0.05) . WiHEE 4%
ZyJa 1h, 3 RSB ZIRAT N CREIBELD) , shP A BBt (P<0.05) , MRS A
5.3; 4525 2h, ZIWAT NIKE, SRR (P<0.05) , {HIEA TS (VPN 5.0) ; %424
h & IEW® (P>0.05) . AEHZHALZE 1. 2. 3 h i —BATAEEERBLHE =R
(P>0.05) . ZEREINE 3.
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K3 RFEPIE RF LR Y1EBeagle K — AT HIFE LR E (n=6)
Table 3 Assessment record of the general behavioral of juvenile Beagle dogs with different neurological drugs (»n=6)

R N - . R4 I R 4 ” =
i o iFEAs Detection A 46 R 2 E Al TJ/K. i L # H KL 22
Numb . . Nikethamide Caffeine .
index Negative control group Phenobarbital group
er group group
1h 2h 3h 1h 2h 3h 1h 2h 3h 1h 2h 3h
FHIZINAT N P (‘EE
1 Unusual/stereotypical A A A A A A [ 2 A A A A A
behavior 3/6™)
2 A A A A A A A A A A A A
Tremor
2
3 i A A A A A A A A A A A A
Convulsions
4 . i%, A A A A A A A A A A A A
Piloerection
5 . ﬁF PRI . A A A A A A A A A A A A
Urination/defecation
6 X IJj; A A A P(1/6) A A A A A A A A
Vomit
7 R 4.0+0 4.0+0 4.0+0  (6.0£0. 4.0+0 4.0+0  (5.3£1. (5.01.  43£0 4.0£0 4.0£0 4.0+0
Respiration 0 .0 0 0)" .0 .0 0)" 1" 8 .0 .0 .0

VE: SRR RAAM LR, "P<0.05. P: HiPL: A: RHHL.

Note. Compared with the negative control group in the same period, * P<0.05. P, Present. A, Absent.

2.2 AR SIFL

S5 A, JEnRPK AR AT K, 445 1. 2. 3 h R AB SRR
SR (P>0.05) . MIMERIAHL 250 1 h, SHOLSE/ 5 0O B TF e (P<0.05) , P4 N 4.6; 4525 2
h, B NAESIKE (P>0.05) 3 HAefFRABLHEZER (P>0.05) . KEWZHALZ)E 1 h, FEAL
Sk IR AR LSK Sy A% (P<0.05) , F4r¥9A 3.0: 4525 2 h, FULIK S ARILSK Sy — 5 T %
(P<0.05) , VW3R 2.0; 4525 3 h, ALK JIFEAANLEK 339K 5E (P>0.05) , #EBALEK J11F5 N
3.3, JBARNEK J1vF5r N 3.6, HARIER L EZR (P>0.05) . 4iRIENE 4.

T4 RNFRME RGZW5 4h# Beagle R ARG ATS B IERE (n=6)

Table 4 Assessment record of position and gait of juvenile Beagle dogs with different neurological drugs (n=6)

f zb T JliFEHR Detection NiRuva N JE AR i S EEN RKELLZA
lér index Negative control group Nikethamide group Caffeine group Phenobarbital group
1h 2h 3h l1h 2h 3h l1h 2h 3h 1h 2h 3h
I B 4.0+0. 4.0£0. 4.0+0. 4.0£0. 4.0£0. 4.0+0. (4.6£0.5 4.0£0. 4.0+0. 4.0+0.
« .0£0. 0£0.
! Stimulus response 0 0 0 0 0 0 ) 0 0 4000 4000 0
2 i N N N N N N N N N N N N
Gait
MM A1 0.0£0.  0.0+40.  0.0+0. 0.0£0.  0.0+0.  0.0+0. 0.0£0.  0.0+0. 0.0+0.
1+ 1+
3 Eyelid closure 0 0 0 0 0 0 0.0£0.0 0 0 0.00.0 0.0+00 0
PRESL]
4 Head and neck N N N N N N N N N N N N
posture
5 LK T 40%0.  4.0£0.  40%0. 40%0. 4.0%0. 40£0. .00 40%0. 40:0. (3011 (20200 331
Neck muscle tone 0 0 0 0 0 0 R 0 0 )" ) 0
.
6 .}ﬁﬁi%% N N N N N N N N N N N N
Limb posture
7 NI ] 4.0£0. 4.0£0. 4.0£0. 4.0£0. 4.0£0. 4.0x0. 4.0£0.0 4.0+0. 4.0+0. (3.0+1.1  (2.0£0.0  3.6+0.
Limb tension 0 0 0 0 0 0 T 0 0 )" ) 8
ALY
8 %W%UE&?E’]’Q}} N N N N N N N N N N N N
Body and tail posture
9 iﬁf N N N N N N N N N N N N
10 Fiit 4.0+0. 4.0+0. 4.0+0. 4.0£0. 4.0+0. 4.0+0. 4.0£0.0 4.0+0.  4.0+0. 40500  4.0£0.0 4.0£0.

0 0 0 0 0 0 0 0 0
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Salivation
ME&aRlA 4.0+0.  4.080. 4.0£0. 4.0+0. 4.0:0. 4.0+0. 4.0+0.  4.0+0. 4.0+0.
1 Lachrymation 0 0 0 0 0 0 4.0+£0.0 0 0 4.0+0.0 4.0+0.0 0

e S EEPIE A S, "P<0.05. N: 1E#.
Note. Compared with the negative control group in the same period, * P<0.05. N, Normal.

23 ZEBRMNIFE

SR IR, B RDKRH LA RN A, 44505 1. 2. 3h B MIEERIR Y W]
WZESF (P>0.05) o WMENALZE25)E 1 h, AREESZEA R (P<0.05) , PFMEN 5.05 42
2 h, AEEZEMEMKE (P>0.05) , PFPoBMEy 4.6; HRMEHRLUEZER (P>0.05) . KL
MGG 1 h, BHRPVFERRY I EZER (P>0.05) ; 4525 2 h, RIS E 00 AR 18
(P<0.05) , PF4rA 3.0, fiJULES B S B [ Ik (P<0.05) , W08 2.6; JLA& b5 L0 & % 7
(P>0.05) . ZiRIEMEK 5.

X5 RFEIFE RS 25W5F 4k Beagle N & 34 & M EAE 1T E (n=6)

Table 5 Assessment record of postural responses of juvenile Beagle dogs with different neurological drugs (n=6)

55 ‘ o
; ~ Lo [UERERapicEeN JEFTRIK A Wi ERT 25 R4l
oRlEELAN . . . . .
Nl::rnb HeBU$hs Detection index Negative control group Nikethamide group Caffeine group Phenobarbital group
1h 2h 3h 1h 2h 3h lh 2h 3h lh 2h 3h
. AR 5 40:0 04000 33+1 3620 4050 (S0EL 46l 4350 3650 (0:L 3610
Proprioceptive positioning .0 0.0 .0 0 8 .0 15} 0 8 .8 15} .8
B ST AN AN AT AE
2 Hemistanding and N N N N N N N N N N N N
hemiwalking
4 g
3 2 N N N N N N N N N N N N
Hopping
4 SR TA
4 TS N N N N N N N N N N N N
Wheelbarrowing
e \,
L Bt S 2 4.0+0 4Q 4.0+0 4.0+£0. 3.6+0 4.0+0 4.0+0. 4.0+0 3.3+1 (2.6+1. 3.6x0
5 Extensor postural thrust + 4.0£0.0
. .0 .0 0 8 .0 0 .0 .0 0)" 8
reaction 0.0
fuh TR S 40:0  *0 4050 4020, 4050 4020 4.0+0. 4.0£0  3.6x0 3.6£0
6 . . + 4.0+0.0 3.3£1.0
Tactile place reactions .0 0.0 .0 0 .0 .0 0 .0 .8 .8
RN 4.0
UBETA B AT 4.0+0 4.0£0  4.0+0. 4.0+0  4.040 4.0+0. 4.0£0 4.0+0 4.0+0
+ 1+
7 Visual place reactions .0 0.0 .0 00 .0 .0 4000 00 .0 .0 4.00.0 .0

VE: S EIRA X A, "P<0.05. N: IE#

Note. Compared with the negative control group in the same period, * P<0.05. N, Normal.

2.4 FRREITAS

SN RRAME, AT RORA A S R, 255 1~2 h, S T 8 AR 2 )3 S B 4
o (P<0.05) , ¥F4r347y 4.6; 4525 3 h, Sf [ &R E b0 A & I ) B OB (P>0.05) 3 HR4E#r
THEZER (P>0.05) . WMHERHLZ)E Lh, & FHERHE 1R EIE FHE RS, 4252
h, ZahWE THERFKEIESR; HRERELHEZESR (P>0.05) o REZHTHPE TR,
Ry 1~3 h, K THT B A O RN A TR, RIS E R (P>0.05) o HARTERTT
R ZS (P>0.05) . 458 3E W% 6.
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#6 NFEME RGN 4k Beagle KT L 1IC 5% (n=6)
Table 6 Assessment record of cranial nerve of juvenile Beagle dogs with different neurological drugs (n=6)

I?L ﬁb MR Detection ViR yEeN JERRIKZH W R 2. KL%
];Irn index Negative control group Nikethamide group Caffeine group Phenobarbital group
1h 2h 3h 1h 2h 3h 1h 2h 3h 1h 2h 3h
1 HRAL .. N N N N N N N N N N N N
Ocular position
3 FL 3% AR
2 AL N N N N N N N N N N N N
Pupillary symmetry
i £L RN 4.0+£0. 4.0+£0. 4.0=0. 4.0+0. 4.0+£0. 4.0+£0. 4.0+0. 4.0=0. 4.0£0. 4.0+0.
3 Pupil size 0 0 o A0 40200 T, 0 0 0 0 0 0
i LSS 0.0£0.  0.0+0.  0.0+0. 0.0£0. 0.0£0. 0.0£0. 0.0£0. 0.0£0. 0.0£0.  0.0+0.
1+ -+
4 Pupillary reflex 0 0 0 0.0+0.0 0.0+0.0 0 0 0 0 0 0 0
5 WRERIZE) N N N N N N N N N N N N
Ocular motility
6 ek /) N N N N N N N N N N N N
Head muscle tone
B S5t 4.0£0.  4.0£0.  4.0£0. 4.0+0.  4.0£0. 4.0£0. 4.0+0. 4.0x0. 4.0£0. 4.00.
7 Menace reflex 0 0 0 4000 4000 0 0 0 0 0 0 0
AR A S Bt 4.0+0. 4.0£0.  4.0+0. 4.0£0.  4.0£0. 4.0£0. 4.0£0. 4.0£0. 4.0+0. 4.0+0.
8 Palpebral reflex 0 0 0 4.0:0.0 4.0£0.0 0 0 0 0 0 0 0
FIE S 5 4.0£0.  4.0£0.  4.0+0. 4.0£0.  4.0£0. 4.0£0. 4.0£0. 4.0+0. 4.0:0. 4.0%0.
? Corneal reflex 0 0 0 4000 4.0:00 0 0 0 0 0 0 0
MR BRIB 4 SIS 4.0£0.  4.0£0.  4.0+0. 4.0+0.  4.0£0. 4.0+£0. 4.0+0. 4.0£0. 4.0£0. 4.00.
10 Retractor oculi reflex 0 0 0 4.0£00 4.0+0.0 0 0 0 0 0 0 0
B A 4.0£0 4.0+0. 4.0£0 4.6+0.8 4.6+0.8  4.0+0 4.0+0. 4.0£0. 4.0+0 3.6+0 3.3+1 3.3+1
11 Facial sensory T o 00 (4 e @. . N AN \o S o RS RS
Do 0 0 0 ) ) 0 0 0 0 8 0 0
examination
& R RS hp
12 Hypoglossal nerve P P P P P ) P P P P P P
reflex
MK it Sz A 4.0£0.  4.0£0.  4.0+0. 4.0+0.  4.0£0. 4.0+0. 4.0+0. 4.0£0. 4.0£0. 4.00.
13 Gag reflex 0 0 o 4020040500, 0 0 0 0 0 0

e SRIFI M AU LR, "P<0.05. N: IE#: P: H3l: A: RHH.
Note. Compared with the negative control group in the same period, * P<0.05. N, Normal. P, Present. A, Absent.

25 BEERSTITM

SR R AH L, e vl RPK G Rl PP R, 452505 1. 2. 3 h B8R P bR 6
BZER (P>0.05) o UNHERAUEBE SRR, 42505 1. 2. 3 h FhE AP RIR Y o B2 R
(P>0.05) . HRELLZHARHRB LI, S5 2 h, ME=KNUS . & R EFIK (P<0.05) ,
PR 3.0 2.6; 4525 3 h, MR =SKHURSHKEIER, #E R FEIK (P<0.05) , $FrN 3.0; H
RIEVEEMEESR (P>0.05) « SRFENET.

RT ARG RG24 Beagle X B 8 K AHTAH LSRR (n=6)
Table 7 Assessment record of spinal cord reflexes in juvenile Beagle dogs with different neurological drugs (n=6)

5

Numbe T MR AR I 1 o R 20 JenTRIKAH W R 6 KB LA
ur Detection index Negative control group Nikethamide group Caffeine group Phenobarbital group

1h 2h 3h 1h 2h 3h 1h 2h 3h 1h 2h 3h

| s = Sk WL 5 40+0.  4.0£0.  4.0:0.  4.0£0.  4.0£0.  4.0£0.  4.0+0.  4.0£0.  4.0£0.  4.0£0.  3.0£l. 3.3+l
Triceps reflex 0 0 0 0 0 0 0 0 0 0 0" 0

) e 4.0+0.  4.0+0.  4.0£0.  4.0+0.  4.0£0. 4.0+0.  4.0+0.  4.0+£0.  4.0+0.  4.0+0. 2.6x1.  3.0£l.
Patellar reflex 0 0 0 0 0 0 0 0 0 0 0" 0"

3 JE LS 40+0.  4.0+0.  4.0:0.  4.0£0.  4.0£0.  4.040.  4.0+0.  4.0£0.  4.0£0.  4.0£0.  4.0£0.  4.0+0.
Flexor reflex 0 0 0 0 0 0 0 0 0 0 0 0

4 2B R 4.0+0.  4.0+0.  4.0£0.  4.0+0.  4.0£0. 4.0+0.  4.0£0.  4.0+£0.  4.0+0.  4.0+0.  4.0£0.  4.0+0.
Perineal reflex 0 0 0 0 0 0 0 0 0 0 0 0

5 R RIS 4.0+0.  4.0£0.  4.0£0.  4.040.  4.0£0.  4.040.  4.040.  4.040.  4.040.  4.0£0.  4.040.  4.0+0.
Panniculus reflex 0 0 0 0 0 0 0 0 0 0 0 0

= 0

6 B S S A A A A A A A A A A A A

Babinski reflex

VE: SEAR M A EE, "P<0.05. A: KHI.

Note. Compared with the negative control group in the same period, * P<0.05. A, Absent.
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3 i

AW TR 406 Beagle RSINEHIE T RGuLi FOB Kl J7i%, %7 0] RGVEAN A [F1E F AL
IR PR RGBT . 25 F 3R, 1% 07 VAR e iR I S & w00 L o e DRIR 8 B8 L 22 %) 4l R i 42
ARG TNR MR, ORI 2] 14T A0 A B AR 1 % 25 0 RN R 8 BEW o

B, ARTTEA B T AR 2R AEPE RN i . ARWF LSS R EoR, BRI R B AT AR
TG T MR IR bR DA B R T SR o R S R R0 G o X BRI 12 25 1E L E N C R0 R
ZRGEA R WA 22 A Tedk, i FEW) A 18200, o M & Rl R 5 % T ZIARAT 8 CR [l
BEE ) o WEMROINAR L ] S N 4 R K R PR AR RS T LN, AR S L 2 DA R A 122281,
AR, B R R 2 B 22 5 30T 700 B OB 1) 3038 5 JR A LK 7 B AR . A A B8 52 5 7 B A UTLBEES 85 I o 9
559, LASCEBER (AN = SKWUSCR B SORD RAmd], T b R B 1 AR A ) e 24281, 3 e
{E FOB AR4EEfatr L ARG SHER, UEW] T AT VE B X7 A [F] R o 22 24 2 /5 7
YEFBIRE ST, T AR AR U AR e 2k ) — A R A AR

BT A% 0 AET RAE T INE S A YE IR T . 5 2970 i 5L T M A K8 1K) FOB SEERAHLL,
AW FMITL IS Beagle RAEMA K BUr B E NFRBEYILERGERIR, ML 7 BERAT 8. Rdmims
DIREFNE & SO S HR AR, IRAN T A% GEA Y R wh 22 0% 8 AR ORI A 28 R 1) i DA 56 4 A 4BLAH S UM i A 1 A
B o ABFFUIEE SCUELIE, ¥ FOB MIN R B4 K, NILEHAYIK E T MERFE Z 2R
TR At 7 5 B BB R T A .

AW FEAANRBIESRE R sl FOB kbl malh B G HEAE T N R R bR dEAL, Al A
RFLL RGERIN D RAER . —BOOAS EESE IR, RRFELIGINEEFEZETT A, B
FEUPAl TR — B . AL, SRR IAMRAT N L R MR R R EE TR, Bty
FEACE N J L n PR S A i S D2 AR 5

JE SR AR LRSI Sk R FOB J7ik Al 5 2 Ml HoR S5 &, K FOB T NRMER G LE
JH ER R OLEFIEARSE RGNS IRERIIGKEA S, AWELERE2D M3 7)%-2
R ophrai &, ERGHEHLE ) R B S AN 2 MER R, B/ LR R Rk, TRt
—HRE FOB 4R 5 MK E T A KB IR (WIRIRIESR A E TR 1 DIREREILIR) HAH K
PE, BEMN T ARG KRR 254 F LS 035

gk bRk, ARWEIUISUE 406 Beagle K FOB J7i%, RIFMILBIAMIMA RG K G HEM—M R
B, WEER TR, HAA RN R

BRfs], BRiGHE, ZHVF, 5 AR EHSEITFN ARG LY 4 Beagle K (150
[9]. R4+ &, 2026, 36(15): 00 — 00.

Chen JZ, Chen JJ, Li RX, et al. Effects of neurological drugs on juvenile Beagle dogs assessed using the
functional observation battery method [J]. Chin J Comp Med, 2026, 36(15): 00 — 00.
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