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[ Abstract]  Objective To provide appropriate evaluation method 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
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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 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.
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Table 1 Experimental design

EIE/E R sl 51 W 5 2 WareH
Animal number Gender The first grouping The second grouping
o . Je T AL A L
Nikethamide group Negative control group
0 \ RS e AKAL
‘ Negative control group Nikethamide group
03 £ I e RE
Caffeine group Phenobarbital group
o \ e R A
Caffeine group Negative control group
05 2 JETTRIK2H HO L ZH
Nikethamide group Phenobarbital group
06 2 RO LTAH w28
‘ Phenobarbital group Caffeine group
7 9 JE R AR RIS AN
Nikethamide group Caffeine group
08 ° I P I XT R
Caffeine group Negative control group
09 o BT B 20 JETTRIK2H
Negative control group Nikethamide group
10 o [ERERogicE:) O L%AH
Negative control group Phenobarbital group
0" 9 AR LA Wi A £
Phenobarbital group Caffeine group
n 0 Rz JE R AR
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Table 2 FOB observation indicators and scoring of juvenile Beagle dogs

FebRZen| MLEFEDR FEPR PP (L)
Indicator category Observational index Indicator score (normal value)
SN/ AT R 5 MR T R R
AP RS b S/ ZIRAT N 5 R ?EETE.. 7 MR 5 A Vﬂiﬁivlﬂ ﬂ;'.?i_fiﬁf. PIA
o Abnormal/stereotyped behavior; tremors; convulsions; piloerection; vomit;
Non-severity indicators L (A)
hypoglossal nerve reflex; babinski reflex
P/A
HERR/ HEAE -
. o (AIEHD)
Urination/ defecation .
(Not applicable)
G N/A/L/T/U
Gait (N)
SKELEH B LS BRI T S8 B Ak R0 i 7 ALERANA T ; B 2
s T4 42 DA T MRASE 5 s FLXBR ; MR Koz 30 5 Sk LK g N/ S Atk

Head and neck posture; limb posture; body and tail posture; skin;  N/Description of abnormalities
hemistanding and hemiwalking; hopping; wheelbarrowing; ocular position; (N)

pupillary symmetry; ocular motility; head muscle tone

W s RSN 5 DL 33T 53 5 AR DL J3 3% 43 5 S 5 TH V4000 5 AR A

JEZSE AL U LIREE I S 7 5 A R B S S 5 BREFL A/ DN 5 Bl S S5 5 TR

W: 2 55 5 A IS AR 5 MR BRI 40 B A T oS S e A WX vk S 0 i = Sk WL
SRR R S LRSS s 2B R T R U S
JEE R bR Respiration; stimulus response; neck muscle tone score; limb muscle tone 0~8
Severity indicators score; salivation; lacrimation; proprioceptive positioning; extensor postural (4)

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

MR AT £ 5 it £ L 5 0~4

Eyelid closure; pupillary reflex (0)
TP B AR B NGIER A SEPR RIS L AR ROE B T RS U SATR QAR iyt BLSR  8 3, WD S5 e 4k
FHR . SHEBUINTR TR RE U, B OR R R B &

Note. P, Present. A, Absent. N, Normal. A, Ataxic gait. L, Low body posture. T, Tip-toe walking. U, Unsteady gait. Any abnormalities

were described in detail. Lower scores indicate a lesser degree of the condition, whereas higher scores indicate a greater degree.
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£33 ANFMERGELYNLHE Beagle K—MBAT HIFAEILRE (n=6)

Table 3 Assessment record of the general behavioral of juvenile Beagle dogs with different neurological drugs(n=6)

X B2

Negative control group

s LoRIE T

JERTFIAAL
Nikethamide group

W N 2
Caffeine group

KU ZH
Phenobarbital group

Number Detection index

l1h 2 h 3h l1h

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

S/ ZRAT N
1 Unusual/stereotypical A A A A
behavior
=
2 = A A A A
Tremor
3 *EE%, A A A A
Convulsions
4 , A ‘ A A A A
Piloerection
5 . ﬁ?ﬁ(/ HefiE . A A A
Urination/ defecation
X i
6 = ) A A A P(1/6)
Vomit
, Il 4.0+ 4.0+ 4.0+ (6.0+
Respiration 0.0 0.0 0.0 0.0)"

(3/[;) A A A A
A A A A A A A
A A A A A A A
A A A A A A A
A A A A A A A
A A A A A A A

4.0+ 4.0+ (5.3x (5.0 4.3+ 4.0+ 4.0+ 4.0+
0.0 0.0 .O)" 1.1)" 0.8 0.0 0.0 0.0

SRR LA L, * P<0.05, P A RHEL,

Note. Compared with the negative control group in the same period, * P<0.05. P, Present. A, Absent.
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x4 AFRMERGEGYNYIE Beagle RAKN FILEPHALICFE (n=6)

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

o - FME T e 2l Je I RIK A WA X 2 AUz
Ko T _— e o :
T egative control group Nikethamide group Caffeine group Phenobarbital group
Number Detection index
1h 2 h 3h lh 2 h 3h lh 2 h 3h l1h 2 h 3h
) S R 4.0+ 4.0+ 4.0+ 4.0+ 4.0+ 4.0+ (46 4.0+ 4.0+ 4.0+ 4.0+ 4.0x
Stimulus response 0.0 0.0 0.0 0.0 0.0 0.0 0.5° 0.0 0.0 0.0 0.0 0.0
2 . N N N N N N N N N N N N
Gait
3 HIR B P41 5 0.0+ 0.0+ 0.0+ 0.0+ 0.0+ 0.0+ 0.0 0.0 0.0 0.0+ 0.0+« 0.0
Eyelid closure 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
SL AT
4 HIES N N N N N N N N N N N N
Head and neck posture
5 ALK T 4.0+ 4.0+ 4.0+ 4.0+ 4.0+ 4.0+ 4.0+ 4.0+ 4.0+ (3.0 (2.0 3.3%
Neck muscle tone 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.1)” 00" 10
YR
6 )&M&ﬁ;} N N N N N N N N N N N N
Limb posture
7 JBAR LK 4.0+ 4.0 40x 40+ 40+ 4.0x 40+ 40x 40x (3.0x (2.0 3.6x
Limb tension 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.1)" 0.0)" 0.8
2 1l YR
8 %Miﬁﬂﬁmﬁjﬁ;éh N N N N N N N N N N N N
Body and tail posture
9 EZH}E N N N N N N N N N N N N
Skin
10 E 4.0+ 4.0+ 4.0+ 4.0+ 4.0+ 4.0+ 40+ 40+ 4.0+ 4.0+ 4.0+ 4.0+
Salivation 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
" THW 31 4.0+ 4.0+ 4.0+ 4.0 4.0x 4.0+ 40+ 4.0+ 4.0+ 4.0+ 40+ 4.0x
Lachrymation 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

SR FRAIAR L, * P<0.05, N IEH,

Note. Compared with the negative control group in the same period,

" P<0.05. N, Normal.

x5 ANFMERGEAYILIHE Beagle RILEHSIBIFAILRE (n=6)

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

ﬁ . P JE T ADKAL A2 R LA
5 GioRllEi=g AN . . . . .
o Negative control group Nikethamide group Caffeine group Phenobarbital group
Number Detection index
1h 2 h 3h 1h 2 h 3h 1h 2 h 3h 1h 2 h 3h
N E‘,Z,W,a—‘—» N
AWESER 00 40s 408 335 365 405 (5.05 465 435 36: (3.0: 3.6
1 Proprioceptive . .
L 0.0 0.0 0.0 1.0 0.8 0.0 1.1) 1.0 0.8 0.8 1.1) 0.8
positioning
B ST AN A T A
2 Hemistanding and N N N N N N N N N N N N
hemiwalking
RS
3 Eﬁ&uthi N N N N N N N N N N N N
Hopping
g TEEMEEES 0 v N N N N N NN NN
Wheelbarrowing
&E]k
AL B 2 4.0+ 4.0+ 4.0+ 4.0+ 3.6+ 4.0+ 4.0+ 4.0+ 4.0+ 3.3+ (2.6 3.6+
5 Extensor postural .
. 0.0 0.0 0.0 0.0 0.8 0.0 0.0 0.0 0.0 L.LO 1.0)" 0.8
thrust reaction
6 i 5 4.0+ 4.0+ 4.0+ 4.0+ 4.0+ 40+ 40+ 4.0+t 40+ 3.6+ 3.3x 3.6%
Tactile place reactions 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.8 1.0 0.8
. PSR 5 4.0+ 4.0+ 4.0+ 4.0+ 4.0+ 40+ 4.0+ 40+ 40+ 4.0+ 40+ 4.0+
Visual place reactions 0.0 0.0 0.0 0.00 0.0 0.0 0.0 0.00 0.0 0.0 0.0 0.0

T SR A L, P<0.05, N:IEH

Note. Compared with the negative control group in the same period,

“P<0.05. N, Normal.
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2.4 FREZITY
55 X BR AL AR EE , JE AT A0 K 4 i o 22 DA
KB, 2505 1~2 h, % T S A 2 3 3 ) Iz
NI (P<0.05) , ¥4 R 4. 64525 3 h, % i
IS B A A i) A R R B2 IE R (P>0..05) 5
RIEFR I W 2ZEF (P>0.05), WIHEKR H 424
JG 1 h, & FHEREA 1 HIshY AR HBE T #h
GG, 525 2 h, xBTS R IE
W HRBER L E2Z5 (P>0.05), REHZ
2 A TEAL R B, 45 255 1~3 b, W T R IR A
A BN A BT REAR, (R R B B S22 X

R 6 AL RGLYX AR Beagle R fHitfi2

(P>0.05) ; AR 4EF CHI W 22 55 (P>0.05) , 45
RIEWE 6,
2.5 EHHERGHTEM

ESRAPEXT B 41 AH EE , JE AT A K 4L Fn ok R &
B STIPAL R, 45 25)5 1.2.3 h WRAE 84534
TCH 2257 (P>0.05) , PR E 2 41 86 s 3T
R, 452455 2 b I =S USSR B S S R AR
(P<0.05) , P30 3.0.2. 64525 3 h i =3k
USSR A TR i SO AR (P < 0. 05) , PF41
3.0, Hpebr EH B 22 5% (P>0.05) . 454 1¢
W7,

ZIFAEIE R K (n=6)

Table 6 Assessment record of cranial nerve of juvenile Beagle dogs with different neurological drugs(n=6)

FHAAE X IR 20

BEES:

o e 51 28 R ZA

75 oRlE L7
tid . . El./ Negative control group Nikethamide group Caffeine group Phenobarbital group
Number Detection index
lh 2 h 3h 1h 2 h 3h 1h 2 h 3h 1h 2 h 3h
HR AL
1 ) N N N N N N N N N N N N
Ocular position
F LT R
2 R N N N N N N N N N N N N
Pupillary symmetry
3 LA/ 4.0+ 4.0+ 4.0+ 4.0+ 4.0+ 4.0+ 4.0+ 40+ 4.0+ 40+ 4.0z 4.0+
Pupil size 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4 L G 0.0+ 0.0+ 0.0+ 0.0+ 0.0+ 0.0 0.0+ 00+ 0.0+ 0.0+ 0.0+ 0.0z
Pupillary reflex 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
IRBKiz 5
5 g ij\_zjj N N N N N N N N N N N N
Ocular motility
6 FLaEA N N N N N N N N N N N N
Head muscle tone
; B 2 5 4.0+ 4.0+ 4.0+ 4.0x 4.0+ 4.0+ 4.0+ 4.0+ 4.0+ 4.0+ 4.0+ 4.0+
Menace reflex 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
. MR B S 44 4.0+ 4.0+ 4.0t 4.0+ 40+ 4.0 4.0+ 40 40+ 4.0+ 4.0+ 4.0+
Palpebral reflex 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
9 £ B 55 4.0+ 4.0+ 4.0+ 4.0+ 4.0+ 4.0+ 4.0+ 4.0+ 4.0+ 4.0+ 4.0+ 4.0+
Corneal reflex 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 MR BB 4 /2 5 4.0+ 4.0+ 4.0+ 4.0+ 4.0+ 4.0+ 4.0+ 4.0+ 4.0+ 4.0+ 4.0+ 4.0+
Retractor oculi reflex 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
SR K Ay
M SE R 1 4.0+ 4.0+ 4.0+ (4.6 (4.6 4.0+ 4.0+ 4.0+ 4.0+ 3.6+ 3.3+ 3.3+
11 Facial sensory : )
L 0.0 0.0 0.0 0.8)" 0.8)" 0.0 0.0 0.0 0.0 0.8 1.0 1.0
examination
&R S
12 Hypoglossal nerve P P P P P P A(1/6) P P P P P
reflex
" X i iz S 4.0+ 4.0+ 4.0+ 4.0+ 4.0+ 4.0+ 4.0+ 4.0+ 4.0+ 4.0+ 4.0+ 4.0+
Gag reflex 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

E 5 R BP0 BRAAR 1L

Note. Compared with the negative control group in the same period,

T P<0.05, N IEH ;P HIGA KB,
*P<0.05. N, Normal. P, Present.

A, Absent.
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RT AFEMAERELYN Y Beagle RAFHES AL KK (n=6)

Table 7 Assessment record of spinal cord reflexes in juvenile Beagle dogs with different neurological drugs(n=6)

o S L e IS %oF e 2 JE TR ol P 2H Rz
75 ioallEisgan ‘ . . . .
o Negative control group Nikethamide group Caffeine group Phenobarbital group
Number Detection index
1h 2h 3h 1h 2h 3h 1h 2 h 3h 1h 2h 3h
| JIh =3k LB 55 4.0+ 4.0 4.0x 4.0x 4.0+ 4.0+ 40+ 40+ 40+ 4.0+ (3.0 3.3
Triceps reflex 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0)" 1.0
) s U 4.0+ 4.0+ 4.0+ 4.0+ 4.0+ 4.0+ 4.0+ 4.0+ 4.0+ 4.0+ (2.6 (3.0%
Patellar reflex 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0)" 1.0)"
S L 5 4.0+ 4.0+ 4.0+ 4.0+ 4.0+ 4.0+ 4.0+ 4.0+ 4.0+ 4.0+ 4.0+ 4.0+
Flexor reflex 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4 2B 4.0+ 4.0+ 4.0+ 4.0+t 4.0+ 4.0+ 40+ 40+ 4.0+ 4.0+ 4.0+ 4.0+
Perineal reflex 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5 A Bz L 4.0+ 4.0+ 4.0+ 4.0+ 4.0+ 40+ 4.0+ 40+ 40+ 4.0+ 40+ 4.0«
Panniculus reflex 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
=8| 0
6 BSR4t A A A A A A A A A A A A

Babinski reflex

F SR AL, * P<0.05, A RHE,

Note. Compared with the negative control group in the same period,

3 it

ARG F FH G114 Beagle KB INEAE T R 48
AE1 FOB A6 75125, 1205 ¥ ] RGP AS [ 4 H]
PLHIA X fil 22 R GE 2 Wy, S5 R SR W 1% 07 I BE
R S MG 3 & AT A K | ol PR R T L 22 X 4
BB R AR 22 R GETRE A 52 MR, T UL 3] i 47 Sk A A=
PPk AR 5544 270 I RN = BE WD o

S, AT A WA T A R A 2 250 1Y FE
TEPERONE . AW TR 45 3 R, P A7) Je vl
AR FEE G 1 X R pRe LA K% 1o S S
RS B 5, X SE RIS A L AN
ORI 28 R GEAN RSO AN ABUBRAN 22 R S A e it
EIREMA T AR g AR i B0 R T )
BRAT Ay (OF RTS8 25 ) W WA o bR ks 380 vy 34 it
SRR AR SZ 58 A e, o e e 1 Hoph 2
ATRRE T MR R ROR B L R T R
ARSI 14 25T -5 R A JIL 5K ) B AT AR A2 g
A5 R A AL 868 B 2 I 9 53 , A B B A (i =
SEWUSCES B S5 ) gl v o b e 3 1 Herp
ARARILR 272 3 R 25 W) 4E FOB N [R) 4 i 48
b bre A 2 S S R I UE T A s A
X AN [RIZS A ph 2 25 38 F BRI BE 1, AR
R AR S e 1 — R RS S

ARWEFE BIAZ OB AR T I S It 4
Tho 54 T A 2R S T B FOB 52 B AH

“P<0.05. A, Absent.

L AR AL Beagle RIEMZ KBS
N LB R R S VEAL T 2 4247 R RS 2
PR 2 DI RE A B S0 S P b, SR AN T & Gep 7Y
P28 % B AR RIMAR TR R 1 Xf: DA 56 2 A48 A G L
TSR, AHFST I 3 SEUE R UE , # FOB #Y
N ¥R B LS RSP, LBk B 4
S o i R e s I W L R (N e
TH,

AT R BN TE L)W R h 520 FOB /9
0% BTN FH ) S B T N 5L B AR AR
TN 5375 2ot R Ge 5 I A PR A — SO TEA
FPEFRbR . ARk 75 H R A A,
it — 2 PR TH AN & R — B0k, A, hi R
AMEFT I 2 F IR R R EE TR, 5
SLAMFT AT 38 AT SR 3 0] R B A o R v

=1
/Ej‘l‘o

RS A BT ST S B 2l i R FOB J5 ik 45
ZPHIERE ARG S % FOB 1T A RAM SRS LE
JF R (LB T B A A Al 28 00 0 R 3 B 2
REREARA, RS T B25Rsh 12~
YPFoTA SEORS M P 25 W) R e e
SN Z 6] ) S AR B 3 LR 25 W 700 e 9 e 4%
IR FE— 2P ARR FOB 45 R 5 ML SR 7
SRR bR (AR PR L #2208 3R I Tl RE g
fik) AR, A B T FL AR GE K P TR RS 25
PV AL Y 2R
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