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ABSTRACT: Background: Pain management remains challenging with 

current analgesics associated with significant adverse effects. Lactium, a 

milk protein hydrolysate containing α-casozepine with GABA-A receptor 

affinity, has unexplored analgesic potential. Methods: Twenty-four male 

Swiss albino mice (20-30g) were randomly divided into four groups (n=6): 

control (normal saline 10ml/kg), standard (pentazocine 10mg/kg), and test 

groups receiving Lactium at 150mg/kg and 300mg/kg, administered 

orally. Analgesic activity was assessed using Eddy's hot plate method and 

Haffner's tail clip method at 0, 30, and 60 minute post-administration. 

Statistical analysis was performed using two-way repeated measures 

ANOVA followed by Bonferroni post-hoc test. Results: Lactium at 

300mg/kg demonstrated statistically significant analgesic activity in both hot 

plate (30 min: p=0.004; 60 min: p<0.001) and tail clip (p<0.001 at both time 

points) methods. At 60 minutes, no significant difference was observed 

between Lactium 300mg/kg and pentazocine in hot plate (p=1.000) or tail 

clip (p=1.000) tests, indicating equivalent efficacy. Lactium 150mg/kg 

showed no significant analgesic effect. The effects were consistent across 

both thermal and mechanical nociception models. Conclusion: Lactium at 

300mg/kg exhibits dose-dependent analgesic activity comparable to 

pentazocine at peak effect. Given its established safety profile, Lactium 

warrants further investigation as a potential analgesic agent. 

INTRODUCTION: Pain is an unpleasant sensory 

and emotional experience that represents one of the 

most common symptoms requiring medical 

intervention. Despite significant advances in pain 

pharmacotherapy, the management of acute and 

chronic pain remains challenging, with many 

patients experiencing inadequate relief or 

intolerable adverse effects 
1
.  
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Current analgesic regimens rely heavily on opioids 

for severe pain and non-steroidal anti-inflammatory 

drugs (NSAIDs) for moderate pain 
2
. However, 

long-term opioid use is associated with physical 

dependence, constipation, tolerance, addiction, and 

risk of overdose, while chronic NSAID therapy 

carries substantial risks of gastrointestinal 

complications, cardiovascular events, and renal 

toxicity 
3, 4

.  

These limitations necessitate the exploration of 

novel analgesic agents with improved safety 

profiles and alternative mechanisms of action 
5
. γ-

Aminobutyric acid (GABA) is the primary 

inhibitory neurotransmitter in the central nervous 

system and plays a fundamental role in nociceptive 
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processing. GABA receptors, particularly the 

GABA-A subtype, are abundantly expressed in 

pain-modulating regions including the dorsal horn 

of the spinal cord, periaqueductal gray matter, and 

rostral ventromedial medulla 
6
.  

GABAergic neurotransmission regulates both 

ascending nociceptive signals and descending pain 

inhibitory pathways. Pharmacological enhancement 

of GABAergic activity through GABA-A receptor 

agonists has consistently demonstrated 

antinociceptive properties in preclinical models, 

establishing GABA-A receptor modulation as a 

validated target for analgesic drug development 
7
. 

Lactium® is a commercially available bioactive 

milk protein hydrolysate derived from tryptic 

digestion of bovine αs1-casein, yielding a 

decapeptide known as α-casozepine. Extensive 

preclinical and clinical research has established 

Lactium's anxiolytic and stress-reducing properties, 

which are mediated through binding affinity for 

GABA-A receptors similar to benzodiazepines 
8
.  

Importantly, Lactium exhibits a favorable safety 

profile, with no reported major adverse effects in 

human clinical trials and was found to be safe. 

Studies in rats have demonstrated the absence of 

toxic effects even at high doses, with no evidence 

of dependence or habituation unlike 

benzodiazepines 
9, 10

. Despite this well-

characterized GABAergic mechanism and 

established safety profile, the analgesic potential of 

Lactium has never been systematically evaluated. 

The rationale for investigating Lactium as a 

potential analgesic agent is compelling. First, its 

documented GABA-A receptor affinity provides a 

mechanistic basis for predicted antinociceptive 

activity. Second, as a food-derived bioactive 

peptide with good safety profile, Lactium 

represents a potentially safer alternative or adjunct 

to conventional analgesics, particularly in 

populations at high risk for opioid-related adverse 

events or NSAID-induced complications. To the 

best of our knowledge, this study represents the 

first evaluation of Lactium's analgesic properties 

using validated experimental pain models. This 

study therefore aimed to systematically evaluate the 

antinociceptive potential of Lactium using 

established thermal and mechanical pain models in 

mice 
11, 12

. 

Aim and Objectives: 

1. To evaluate the analgesic activity of Lactium 

(150 mg/kg and 300 mg/kg) in Swiss albino 

mice using Eddy's hot plate method and 

Haffner's tail clip method 

2. To compare the analgesic efficacy of Lactium 

with pentazocine, as standard  

MATERIALS AND METHODS: 

Animals: Twenty-four male Swiss albino mice 6 to 

8 weeks old, weighing 20-30 grams were sourced 

from TANUVAS, Madhavaram, Chennai and kept 

at Animal house of Govt medical college, Kilpauk. 

Sample size was selected based on previous similar 

analgesic studies in rodents 
13

. Animals were 

housed in standard polypropylene cages under 

controlled condition with temperature maintained 

at 24°C and humidity at 45 to 55%. They were fed 

with standard pellet diet and filtered water ad 

libitum. Twelve hours light and twelve hours dark 

cycle was maintained for 10 days prior to the 

experimentation. Animals were allowed to adapt to 

the environment 1-2 hours before the procedure. 

All animals were fasted for 4 hrs before drug 

administration with free access to water. The study 

was approved by Institutional Animal Ethics 

Committee, Government Kilpauk Medical College, 

Chennai. IAEC proposal 

no.116/GKMC/IAEC/2020 and the meeting held on 

12.08.2020. Handling of animals was done as Per 

Committee for the Purpose of Control and 

Supervision of Experiments on Animals (CPCSEA) 

guidelines. 

Preparation of Drugs: Lactium (α-casozepine, 

standardized milk protein hydrolysate) is available 

as 150 mg capsules, procured from Torrent Pharma 

(Gujarat, India) which was dissolved in normal 

saline. Pentazocine was available as 25 mg tablet, 

procured from Sun Pharma (Gujarat, India) which 

was crushed, and the powder was dissolved in 

normal saline. Drug solutions were prepared 

immediately before administration and were given 

orally using gavage needle and syringe. 

Experimental Procedure: In accordance with 

ethical guidelines for animal experimentation, 

animals were divided into four groups, each 

containing 6 animals which were randomly 

allocated using computer generated random 
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numbers. Random allocation was done by one 

investigator, and the experiments were carried out 

by the other. Baseline test (0 minute) with both the 

Eddy’s hot plate and Haffner’s tail clip method was 

done and animals with extremely high baseline 

latency were replaced (>15s). The dose of Lactium 

was chosen as 150mg/kg and 300mg/kg based on 

the study by Dela Peña IJI et al (2016) 
14

. Oral 

Pentazocine was chosen as this route has been 

validated for analgesic studies in rodents 
15

. The 

four groups were listed below 

1. Group 1 (Vehicle control): Normal saline 

10ml/kg 

2. Group 2 (Standard): Pentazocine 10mg/kg 

3. Group 3 (Test 1): Lactium 150mg/kg 

4. Group 4 (Test 2): Lactium 300mg/kg 

Based on the group, animals were given any of the 

above drugs or normal saline. All groups received 

equal volumes (10 ml/kg) to eliminate volume-

related confounders. Mice were tested at 30 min 

and 60 min with Eddy’s hot plate first followed by 

Haffner’s tail clip method with adequate recovery 

time in between. 

Assessment of Analgesic Property: 

Eddy's Hot Plate Method: For this procedure, 

each mouse was placed individually in a beaker on 

the hot plate, which consists of electrically heated 

surface. Temperature of the hot plate was 

maintained at 55° Celcius. Responses such as 

jumping off the surface, withdrawal of the paws 

and licking of the paws were observed.  

The latency period from placing the animal on the 

plate and the onset of first response was recorded 

by stopwatch. A cut-off time of 15 seconds was 

followed to avoid any thermal injury to the paws 
16

. 

Fig. 1 Test was done at baseline then repeated at 30 

and 60 minute and the reaction time was recorded. 

  
FIG. 1: EDDY'S HOT PLATE                        FIG.  2: HAFFNER'S TAIL CLIP 

Haffner's Tail Clip Method: In this procedure, a 

metal artery clip with padded jaws to avoid tissue 

damage, is applied at the root of the tail to give 

uniform noxious stimulus. The animal responds to 

the stimulus by biting the clip or tail where the clip 

was placed. The reaction time between application 

of the clip and the response was noted using 

stopwatch. The procedure was done at baseline and 

repeated at 30 and 60 minute. A cut-off time of 15 

seconds was followed to avoid any injury to the 

animal Fig. 2 
17

. 

Statistical Analysis: Data were entered in Excel 

and analyzed using two-way repeated measures 

ANOVA with treatment (four groups) and time (0, 

30, 60 minute) as factors. Post-hoc pair wise 

comparisons were performed using Bonferroni 

correction for multiple comparisons. Results are 

expressed as mean ± standard deviation. Statistical 

significance was set at p < 0.05. All analyses were 

performed using SPSS for mac version 31.0 of 

IBM Corp.  

RESULTS: In this study, 24 Swiss male albino 

mice were evaluated for analgesic effect using 

Eddy's hot plate and tail clip method. Reaction time 

was noted at 0 min (baseline) and at 30 and 60 

minute of drug administration in the control, 

standard and test drug groups. 

Eddy’s Hot Plate Method: Table 1 presents the 

mean with standard deviation of reaction time in 

seconds in Eddy’s Hot plate method with the 

graphical representation in Fig. 3. 
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TABLE 1: DESCRIPTIVE STATISTICS - EDDY’S HOT PLATE METHOD (MEAN ± SD) 

Group 0 min 30 min 60 min 

Control (n=6) 5.14 ± 0.69 5.19 ± 0.75 5.17 ± 0.40 

Lactium 150mg (n=6) 5.24 ± 0.95 5.78 ± 1.72 5.60 ± 0.98 

Lactium 300mg (n=6) 5.26 ± 0.54 7.71 ± 0.58 10.45 ± 0.74 

Pentazocine 10mg/kg (n=6) 5.08 ± 0.67 10.08 ± 0.90 10.52 ± 1.21 

Values expressed as Mean ± Standard Deviation; Reaction time in seconds 

 
FIG. 3: EFFECT OF DIFFERENT DOSES OF LACTIUM AND PENTAZOCINE ON REACTION TIME IN EDDY’S 

HOT PLATE METHOD OVER TIME. Values are expressed as mean ± SD (n = 6). Data analyzed using two-way repeated 

measures ANOVA followed by Bonferroni post-hoc test. 

Two-way repeated measures ANOVA shown in 

Table 2 revealed significant main effects of Time 

(F₂,₄₀ = 561.103, p < 0.001, η²ₚ = 0.966) and Group 

(F₃,₂₀ = 21.708, p < 0.001, η²ₚ = 0.765), with a 

highly significant Time × Group interaction (F₆,₄₀ = 

180.297, p < 0.001, η²ₚ = 0.964), indicating 

differential treatment responses over time. 

TABLE 2: TWO-WAY REPEATED MEASURES ANOVA SUMMARY -EDDY’S HOT PLATE METHOD 

Source df F p-value Partial η² 

Within-Subjects Effects 

Time 2, 40 561.103 <0.001 0.966 

Time × Group 6, 40 180.297 <0.001 0.964 

Between-Subjects Effects 

Group 3, 20 21.708 <0.001 0.765 

Sphericity assumed (Mauchly's W = 0.932, p = 0.512) 

Table 3 illustrates the Post-hoc pairwise 

comparisons with Bonferroni correction. It 

demonstrates that there are no significant 

differences between any groups at baseline (all p = 

1.000) Table 3A.  

In a similar manner, Lactium 150 mg/kg produced 

no significant analgesic effect at any time point (all 

p > 0.05 vs control). Whereas, Lactium 300 mg/kg 

significantly increased hot plate latency compared 

to control at both 30 minute (mean difference: 2.51 

sec, 95% CI: 0.69-4.34, p = 0.004) and 60 minute 

(mean difference: 5.28 sec, 95% CI: 3.79-6.78, p < 

0.001). At 30 minute, pentazocine demonstrated 

superior analgesic efficacy compared to Lactium 

300 mg/kg (mean difference: 2.37 sec, p = 0.007) 

Table 3B. However, at 60 minute (peak effect), 

there was no significant difference between 

Lactium 300 mg/kg (10.45 ± 0.74 sec) and 

pentazocine (10.52 ± 1.21 sec; mean difference: 

0.07 sec, p = 1.000), indicating statistically 

equivalent analgesic efficacy at this time point 

Table 3C.  

Both treatments produced highly significant 

increases compared to control (p < 0.001 for both), 

representing approximately 102% and 104% 

increases in latency, respectively. 
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TABLE 3A: POST-HOC PAIRWISE COMPARISONS - EDDY’S HOT PLATE METHOD AT BASELINE (0 

MINUTE) 

Comparison Mean Diff (sec) 95% CI p-value 

Control vs Lactium 150mg -0.10 -1.33 to 1.13 1.000 (NS) 

Control vs Lactium 300mg -0.12 -1.35 to 1.11 1.000 (NS) 

Control vs Pentazocine 0.06 -1.17 to 1.30 1.000 (NS) 

Lactium 150mg vs Lactium 300mg -0.02 -1.25 to 1.21 1.000 (NS) 

Lactium 150mg vs Pentazocine 0.16 -1.07 to 1.40 1.000 (NS) 

Lactium 300mg vs Pentazocine 0.18 -1.05 to 1.41 1.000 (NS) 

TABLE 3B: POST-HOC PAIRWISE COMPARISONS - EDDY’S HOT PLATE METHOD AT 30 MINUTE 

Comparison Mean Diff (sec) 95% CI p-value 

Control vs Lactium 150mg -0.59 -2.41 to 1.24 1.000 (NS) 

Control vs Lactium 300mg -2.51 -4.34 to -0.69 0.004** 

Control vs Pentazocine -4.89 -6.71 to -3.06 <0.001*** 

Lactium 150mg vs Lactium 300mg -1.93 -3.75 to -0.10 0.035 (NS) 

Lactium 150mg vs Pentazocine -4.30 -6.13 to -2.47 <0.001*** 

Lactium 300mg vs Pentazocine -2.37 -4.20 to -0.55 0.007** 

TABLE 3C: POST-HOC PAIRWISE COMPARISONS - EDDY’S HOT PLATE METHOD AT 60 MINUTE 

Comparison Mean Diff (sec) 95% CI p-value 

Control vs Lactium 150mg -0.43 -1.92 to 1.07 1.000 (NS) 

Control vs Lactium 300mg -5.28 -6.78 to -3.79 <0.001*** 

Control vs Pentazocine -5.35 -6.85 to -3.85 <0.001*** 

Lactium 150mg vs Lactium 300mg -4.86 -6.35 to -3.36 <0.001*** 

Lactium 150mg vs Pentazocine -4.92 -6.41 to -3.42 <0.001*** 

Lactium 300mg vs Pentazocine -0.07 -1.56 to 1.43 1.000 (NS) 

NS = Not significant; **p < 0.01; ***p < 0.001. Bonferroni correction applied for multiple comparisons. 

Haffner’s Tail Clip Method: Table 4 presents the 

mean with standard deviation of reaction time in 

seconds in Haffner’s tail clip method with the 

graphical representation in Fig. 4. 

TABLE 4: DESCRIPTIVE STATISTICS -HAFFNER’S TAIL CLIP METHOD (MEAN ± SD) 

Group 0 min 30 min 60 min 

Control (n=6) 1.52 ± 0.50 1.20 ± 0.37 1.18 ± 0.37 

Lactium 150mg (n=6) 1.44 ± 0.50 1.56 ± 0.50 1.58 ± 0.50 

Lactium 300mg (n=6) 1.32 ± 0.47 4.34 ± 0.74 5.54 ± 0.96 

Pentazocine 10mg/kg (n=6) 1.32 ± 0.47 6.04 ± 0.57 5.66 ± 0.94 

Values expressed as Mean ± Standard Deviation; Reaction time in seconds. 

 
FIG. 4: EFFECT OF DIFFERENT DOSES OF LACTIUM AND PENTAZOCINE ON REACTION TIME IN 

HAFFNER’S TAIL CLIP METHOD OVER TIME. Values are expressed as mean ± SD (n = 6). Data analyzed using two-

way repeated measures ANOVA followed by Bonferroni post-hoc test 

Two-way repeated measures ANOVA Table 5 

revealed significant main effects of Time 

(F₁.₁₀₇,₂₂.₁₃₃= 1025.87, p < 0.001, η²ₚ = 0.981) and 

Group (F₃,₂₀ = 40.97, p < 0.001, η²ₚ = 0.860), with a 
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highly significant Time × Group interaction 

(F₃.₃₂₀,₂₂.₁₃₃= 408.23, p < 0.001, η²ₚ = 0.984), 

indicating differential treatment responses over 

time. Mauchly's test indicated violation of 

sphericity (W = 0.193, p < 0.001); therefore, 

Greenhouse-Geisser corrected values are reported 

(ε = 0.553). 

TABLE 5: TWO-WAY REPEATED MEASURES ANOVA SUMMARY – HAFFNER’S TAIL CLIP METHOD 

Source df F p-value Partial η² 

Within-Subjects Effects 

Time 1.11, 22.13 1025.87 <0.001 0.981 

Time × Group 3.32, 22.13 408.23 <0.001 0.984 

Between-Subjects Effects 

Group 3, 20 40.97 <0.001 0.860 

NOTE: Sphericity violated (Mauchly's W = 0.193, p < 0.001); Greenhouse-Geisser correction applied (ε = 0.553). 

Post-hoc pairwise comparisons in Table 6A 

confirmed no significant differences between any 

groups at baseline (all p = 1.000). Likewise, 

Lactium 150 mg/kg produced no significant 

analgesic effect at any time point. In contrast, 

Lactium 300 mg/kg significantly increased tail clip 

reaction time at both 30 minute (p < 0.001) and 60 

minute (p < 0.001) compared to control. At 30 

minute, pentazocine demonstrated superior efficacy 

compared to Lactium 300 mg/kg (p < 0.001) Table 

6B. However, at 60 minute (peak effect), there was 

no significant difference between Lactium 300 

mg/kg and pentazocine (mean difference: 0.12 sec, 

p = 1.000), indicating statistically equivalent 

analgesic efficacy Table 6C. This finding 

corroborates the hot plate results, demonstrating 

consistent analgesic equivalence between Lactium 

300 mg/kg and pentazocine across both thermal 

and mechanical nociception models. 

TABLE 6A: POST-HOC PAIRWISE COMPARISONS – HAFFNER’S TAIL CLIP METHOD AT BASELINE (0 

MINUTE) 

Comparison Mean Diff (sec) 95% CI p-value 

Control vs Lactium 150mg 0.08 -0.74 to 0.90 1.000 (NS) 

Control vs Lactium 300mg 0.20 -0.62 to 1.02 1.000 (NS) 

Control vs Pentazocine 0.20 -5.79 to 1.02 1.000 (NS) 

Lactium 150mg vs Lactium 300mg 0.12 -0.70 to -0.94 1.000 (NS) 

Lactium 150mg vs Pentazocine 0.12 -0.70 to -0.94 1.000 (NS) 

Lactium 300mg vs Pentazocine 0.00 -0.82 to 0.82 1.000 (NS) 

TABLE 6B: POST-HOC PAIRWISE COMPARISONS – HAFFNER’S TAIL CLIP METHOD AT 30 MINUTE 

Comparison Mean Diff (sec) 95% CI p-value 

Control vs Lactium 150mg -0.36 -1.31 to 0.59 1.000 (NS) 

Control vs Lactium 300mg -3.14 -4.09 to -2.19 <0.001*** 

Control vs Pentazocine -4.84 -5.79 to -3.89 <0.001*** 

Lactium 150mg vs Lactium 300mg -2.78 -3.73 to -1.83 <0.001*** 

Lactium 150mg vs Pentazocine -4.48 -5.43 to -3.53 <0.001*** 

Lactium 300mg vs Pentazocine -1.70 -2.65 to -0.75 <0.001*** 

TABLE 6C: POST-HOC PAIRWISE COMPARISONS – HAFFNER’S TAIL CLIP METHOD AT 60 MINUTE 

Comparison Mean Diff (sec) 95% CI p-value 

Control vs Lactium 150mg -0.40 -1.65 to 0.85 1.000 (NS) 

Control vs Lactium 300mg -4.36 -5.61 to -3.11 <0.001*** 

Control vs Pentazocine -4.48 -5.73 to -3.23 <0.001*** 

Lactium 150mg vs Lactium 300mg -3.96 -5.21 to -2.71 <0.001*** 

Lactium 150mg vs Pentazocine -4.08 -5.33 to -2.83 <0.001*** 

Lactium 300mg vs Pentazocine -0.12 -1.37 to 1.13 1.000 (NS) 

NS = Not significant; ***p < 0.001. Bonferroni correction applied for multiple comparisons. 

DISCUSSION: Analgesics are drugs that act on 

peripheral or central nervous system to selectively 

relieve pain without significantly altering 

consciousness 
18

. Centrally acting analgesics act by 

raising the threshold for pain and by altering the 

physiological responses to pain whereas 
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peripherally acting analgesics act by inhibiting the 

impulse generation at the chemoreceptor site 
19

. 

In the present study, we have compared the 

analgesic activity of different doses of Lactium 

with control and standard (Pentazocine) using 

Swiss albino mice. The methods employed for 

screening of analgesic activity in this study are 

Haffner’s tail clip and Eddy’s hot plate method. 

Both methods are useful in illustrating centrally 

mediated antinociceptive responses which focus 

generally on changes above the spinal cord level. 

While the tail clip method mediates a spinal reflex 

to a nociceptive stimulus, hot plate method 

involves higher brain functions and is regarded as a 

supraspinally organized response 
20

. 

Lactium, αs1- Casein hydrolysate at a dose of 

150mg/kg did not produce any significant analgesia 

at 30 minute or even 60 minute when compared to 

control. At 30 minute of drug administration, mice 

in the Lactium 300mg/kg group, showed 

significantly higher latency period than control but 

lower than that of Pentazocine. Surprisingly, at a 

dose of 300mg/kg the latency period of Lactium 

was comparable to that of Pentazocine.  

In a study by Carrillo et al. (2018), the 

antinociceptive activity of casein hydrolysate using 

acetic acid-induced writhing in the mouse model 

demonstrated antinociceptive activity at 30mg/kg 
21

. Where as in our study the antinociceptive effect 

is significant only at 300mg/kg. This may be 

attributed to the level of active ingredient in the 

given drug.  

The latency period between the exposure to painful 

stimuli and the onset of response is considered as 

analgesic effect, one may consider that the effect 

observed might be due to motor slowing by 

GABA-A activation. Dela Peña IJI et al (2016) 
14

 

found that though Lactium has sleep enhancing 

effects, it doesn’t cause any significant motor 

alteration. Additionally, this study evaluated only 

acute pain models. Chronic pain models and 

assessment of different pain modalities 

(neuropathic, inflammatory) are needed to fully 

characterize Lactium's analgesic profile. 

Limitations: The study was not blinded, which 

may introduce observer bias in latency 

measurements. Future studies should employ 

blinded outcome assessment. An important 

limitation of this study is the absence of motor 

function assessment. The increased latency 

observed could potentially be due to sedation or 

motor impairment rather than analgesia. Future 

studies should include rotarod test or open field 

assessment to exclude nonspecific behavioral 

slowing and confirm genuine antinociceptive 

activity while assessing centrally acting analgesics. 

CONCLUSION: This study provides preliminary 

evidence that Lactium at 300 mg/kg exhibits 

antinociceptive activity in acute pain models in 

mice. The effect was comparable to pentazocine at 

60 minute in both thermal and mechanical 

nociception tests. Given the established safety 

profile of Lactium in previous studies, 
22

 further 

investigation into its analgesic potential is 

warranted. Future research should include chronic 

pain models, motor function assessment, dose-

response studies, and elucidation of the mechanism 

of action through receptor binding and antagonist 

studies. 
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