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Onta et al., studied 18 children, having an average 
age of 8.2 years, with TDF. The average fracture 
healing time was 13.3 weeks. 16 children had an 
angulation of less than 5° and 2 patients had an angu-
lation between 5–10°, which was considered accept-
able for their age19. Hindley conducted a study of 
6-month duration, on 22 patients. 18 patients had an 
excellent result and the remaining four patients had a 
satisfactory result13. Kamran et al., studied 35 patients 
all of whom achieved acceptable movement at 
knee and Ankle joints with no complications8. Furlan 
studied 175 patients, 36 of whom were TDF, which 
were treated with TEN. Thus, 89% of them had an 
excellent result, 11% was satisfactory and none of the 
patients were dissatisfied with their treatment and 
results20. Kubiak et al conducted a study comparing 
TEN to external fixation with patients having open and 
closed TDF. In this study, a significant decrease in the 
fracture union time was reported in TEN as compared 
to external fixation21. Furthermore, superficial pin tract 
infections were seen in some of the patients with open 
breaks, and these patients were treated with anti-bio-
therapy with no requirement for any extra media-
tions22. In our facility, we typically leave the TEN finishes 
on top of the skin because of the restricted delicate 
tissue support in the proximal tibia, which could clarify 
the event of the pin tract diseases in some of them 
and no different patients in comparative examina-
tions23. Hence, a second intramedullary TEN with a 
fitting distance across was embedded through the 
proximal average of the tibia24. Following the assertion 
of fracture reduction and the placing of the TENs with 
C-arm25.

CONCLUSION
Titanium elastic nailing TEN is the treatment of 
choice for pediatric Tibial Diaphyseal fracture (TDF). 
It is a minimally invasive technique that ensures 
early and complete mobilization with a short hospi-
talization stay. This technique has a minimum com-
plication rate and early rehabilitation which ensures 
a quicker return to school and their normal routine 
life is the third most common fracture seen in the 
pediatric population. 
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ABSTRACT

Background: 25-hydroxyvitamin D-1-α-hydroxylase is a key enzyme for conversion of 25-(OH)-D 
to 1,25-(OH)2-D and is extra renally produced in various tissues. The objective of the study was 
to determine the levels of enzyme 1-α-hydroxylase in response to supplementation with vitamin 
D in premenopausal women.
 
Methods:  This single-arm pre-post interventional study, included premenopausal females 
(n=82) and their 1-α hydroxylase levels were measured from peripheral blood. Vitamin D 
supplements were given and vitamin D levels and α-1 hydroxylase levels were measured 
through ELISA. The serum vitamin D levels below 30ng/ml (75nmol/L), were considered vitamin 
D deficient. The correlation between serum vitamin D levels and 1-α-OHase levels was 
determined using Spearman’s Rank Correlation test, Wessa P Spearman Rank Correlation in 
Free Statistics Software. Relationships between variables were done through paired t-test and 
p<0.05 was considered significant.
 
Results:  The levels of 1-α (OH)ase varied in response to supplementation, with most values 
observed between 10-20ng/ml. The average increase in serum vitamin D and 1-α-(OH)ase 
levels was 9.49ng/mL and 4.66ng/mL respectively. In total 50(60.9%) samples revealed a 
decrease in 1-α (OH)ase levels, and 32(39.1%) samples increased. Data analysis showed t (84) 
= 1.214,  p=0.228 for serum 1-α (OH)ase. For post-supplementation the results showed no 
association between (rs = 0.04982, p = 0.65671) the two variables.
 
Conclusion:  Serum levels of 1-α-hydroxylase in premenopausal Pakistani females indicated 
variation when vitamin D was supplemented, highlighting a non-linear relationship. This shows 
involvement of other unknown factors in Vitamin D metabolism, which requires to be 
investigated in future research.
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INTRODUCTION
Research on vitamin D and its derivatives has 
reached its zenith in the past few years. Studies 
show 50% of the human population worldwide is 
affected by a deficiency of this vitamin1. There is a 
higher preponderance in countries that lie on or 
near the equator, as countries receiving stronger 
ultraviolet B waves (UVB) throughout the year are 
home to individuals with more melanin. This effect is 
protective from the standpoint of skin cancer 
prevention since it reduces the skin’s ability to 
absorb UVB, but the other side of the coin is a 
decrease in Vitamin D production2,3. For such 
populations, the only way to reach the 
recommended daily allowance (RDA) is to 
incorporate vitamin D into daily foods and 
supplements4. The authors of this study reside in a 
country where the prevalence of vitamin D 
deficiency across various cities is ≈84%, despite 
adequate exposure to sun5. Vitamin D Deficiency 
has been defined as serum/plasma 25(OH)D levels 
falling below 30ng/ml (75nmol/L), with levels below 
20ng/ml (or 50nmol/L) as the “cut-off” for abnormal 
biochemical functioning. Local data done from 
1998 indicates 35% of women were deficient6. A 
repeat survey done after 10 years on different 
sample groups showed a stark increase in 
deficiency of up to 95% 7. The recommended level 
issued by the Institute of Medicine for adult RDA is 
between 10-20 micrograms a day, with 
recommendations for a slightly higher RDA for those 
with darker skin8. For severely deficient patients, 
once-a-day dosing of 40 micrograms of calcidiol 
has been suggested1. 

The precise link between vitamin D metabolism and 
the effect of supplementary dosing is still unclear, 
specifically, there are very few studies relating 
1-α-hydroxylase with vitamin D supplementation. Of 
the existing research, a study done by Stubbs et al. on 
monocytic 1-α-hydroxylase by flow cytometry showed 
a decrease in the intracellular levels of the enzyme 
after supplementation with cholecalciferol9.
 
25-hydroxyvitamin D-1-α-hydroxylase is the key 
enzyme for the conversion of 25-(OH)-D to 
1,25-(OH)2-D. It is found in renal as well as 
extra-renal cells on the membranes of mitochondria 
(CYP27B1)10. The extra-renal role of 1-α hydroxylase 
in cancers of the breast, colon, prostate and 
parathyroid has been investigated over the years. 
Current literature provides information on levels of 
human 1-α(OH)ase via real-time polymerase chain 
reaction (qRT-PCR), Western blot analyses and 
immunohistochemical methods10; however, as far 
as the publishing of this paper, we are not aware of 
any studies done via ELISA comparing levels of 1- 
α-hydroxylase with vitamin D supplementation11-15. 
We hypothesized that vitamin D supplementation 
causes a linearly proportional decrease in 1-α

hydroxylase levels of white blood cells (WBCs). 
Therefore, the purpose of this study was to associate 
levels of serum 1-α(OH)ase with supplementation 
given in premenopausal women. 
 
METHODS 
In this single-arm pre-post interventional study, we 
took a group of premenopausal females (n = 82) 
and measured their serum vitamin D levels and their 
1-α hydroxylase levels from peripheral blood. 
Sample selection was conducted via convenience 
sampling based on the patients who came to 
General Surgery Outpatient Department (OPD). 
Approval was taken from the Ethics Review 
Committee Ziauddin University (Ref no. 
0330512BWANT) and informed consents were taken 
from the participating patients. 

The criteria for inclusion were females under the age 
of 40 years with serum 25-OH-D levels of less than 
20ng/ml, history of breast lump or cancer, and 
family history of breast or other cancers. Criteria for 
exclusion were individuals who were pregnant or 
lactating, unknown menopausal status and taking 
oral contraceptives. Other variables taken into 
consideration were the number of pregnancies, 
whether the females had breastfed their children 
and for how long, age of menarche, and levels of 
serum calcium.
 
Vitamin D supplements were given for a specified 
time and repeated samples from their blood, 
measuring both variables (vitamin D levels and 1-α 
hydroxylase). Patients with Vitamin D levels of 
<10ng/ml were given 5 injections of Vitamin D3 
(Cholecalciferol) 600,000 IU I/M weekly over 5 
weeks, followed by oral vitamin D3 tablets 50,000IU 
weekly for 30 weeks. For patients with serum vitamin 
D levels between 10-20ng/ml, oral supplementation 
of Cholecalciferol 50,000 IU was prescribed1,8. 
Samples of venous blood were collected in 
Ethylenediaminetetraacetic acid (EDTA) test tubes 
to prevent coagulation. The tubes were then 
placed in a centrifuge (at 2000-3000 RPM) for 
approximately 20 minutes, and the supernatants 
were carefully collected. To isolate 1-α(OH)ase via 
liquid biopsy, we used enzyme-linked immune 
sorbent assay (ELISA) based on biotin double 
antibody sandwich technology to separate the 
enzyme according to standard protocol. The assay 
range for the kit was 0.2ng/ml→60ng/ml, and the 
sensitivity was 0.1ng/ml. Data were entered into 
Microsoft Excel and was analyzed using IBM SPSS 
Statistics software v.20. Relationships between 
variables were done through paired t-test and 
p<0.05 was considered significant. Correlation 
between serum vitamin D levels and 1-α-OHase 
levels was done using Spearman’s Rank Correlation 
test, using Wessa P Spearman Rank Correlation 
(v1.0.3) in Free Statistics Software (v1.2.1).

RESULTS
A total of 294 females were evaluated during the 
intervention, out of which 82 (27.9%) were included 
in this study. The mean age of the participants was 
30.03, and all were pre-menopausal. There was a 
comparable distribution of ages in the study 
population, with most lying in the 20–25-year age 
range 25 (30.5%) and others were married (73.2%). 
Most of the population were graduates (31.7%). A 
little over half the participants belonged to Muhajir 
ethnicity (52.4%). Most women (41.5%) reached 

menarche at 13 years of age. Only 25 (30.5%) of the 
women were nulliparous, i.e., had not had any 
children – out of the other 57 (69.5%), a majority had 
two offspring (29.8%). The mother’s age at the first 
child was between 21 to 30 years in most cases 
(49.1%), and the mother’s age at last or most recent 
child was also between 21 and 30 years in most 
cases (63.2%). A vast majority of women breastfed 
their child (84.2%), with 60.4% breastfeeding for a 
period of up to 24 months as shown in Table 1a.

DISCUSSION
Cognitive behavior modulation is always targeted 
by research in diseases like anxiety, psychosis, drug 
abuse, and rheumatic diseases. In this study, a com-
parison between choline with fluoxetine an antide-
pressant drug, and antipsychotic agent a Clozap-
ine for behavior modifications. The outcome 
showed that the clozapine and fluoxetine were 
significant effects as same as choline14.

The number of experimental tools in animal model 
learning, memory, recognition, can measure cogni-
tion behavior modulation and behaviors are import-
ant parameters used to measure the behavior mod-
ulation15. Passive avoidance retention test used to 
assess memory function in which animal exposed to 
the conditioned environment through lit to dark 
session. In the conditioned environment, the 
subjects received the foot shock after that the 
animal was placed in a safe area, door closed. The 

light was turned on; 2-3 minutes for adaptation then 
the light was off and animals were free to escape in 
dark area. Now step-through latency was record-
ed. Passive avoidance retention test showed the 
mean latency time was highest from week one to 
week three for choline and clozapine, moreover, 
fluoxetine showed significantly raised after week 
seven and least for saline. This test depends on 
hippocampal and amygdala16 which measured the 
long-term emotional memory up to 24 hours based 
on contextual fear conditioning and instrumental 
learning17. 

The passive avoidance test results of the fluoxetine 
group showed increases in retention time from 
week five to seven, these results are in line with the 
current study who reported that fluoxetine raised 
fear distinction and recovery after training18. Anoth-
er study explained that there are numerous mecha-
nisms involved such as hippocampal remodeling19, 

increase in mPFC activity for recovery of remote 
memories in retrieval20.

Atypical antipsychotics had shown multiple recep-
tor affinities21. D4, histamine and muscarinic recep-
tors blocker activity. D4 receptors present in hippo-
campal and prefrontal cortex areas are important 
for cognitive process22. Another study showed that 
cognition is also enhanced by serotonin receptors 
(5HT2A) as a partial agonist activity23. One more 
study explained that 5HT2A receptor blocking the 
activity of ADP’s due to partial agonist receptor 
activity of clozapine on M1 also improved learning 
and memory24. The choline sufficiency or depletion 
is related to aspects of behavior, learning, cogni-
tion, and memory performance25. Another study 
reported that raised choline release in the hippo-
campus and frontal cortex is related to an increase 
in locomotor activity in rats26. All these effects of 
choline are related to modulation of histone and 
DNA methylation in the brain for encoding of 
protein through altered gene expression which is 
important for learning and memory process that is 
an epigenomic mode of action27. 

However, a further explanation was considered by 
using the parameter of the Familiar and Novel 
objection recognition test in this study. Recognition 
means the study subjects aware that the stimulus 
has been experienced previously. It is based on 
memory and the required list of cognition opera-
tions like discrimination, comparison, perception, 
and identification. This is depending on post-experi-
ence. The recognition task is divided into two, one is 
objection recognition and the other is location 
recognition (spatial memory). Recognition memory 
is based on the general principle of matching an 
experience. In this study, two types of recognition 
were measured Familiar and Novel. The preference 
index of 50% indicated the Novel Object prefer-
ence whereas the preference index of less than 50% 
indicated the Familial Object preference; while the 
50% preference index represented no preference. 
Two identical Familial objects (A1 and A2) and a 
new Novel Object B, both filled with cement to 
make it heavy. This test has three stages as habitua-
tion, training, and test. On day one, the rats were 
exposed to a specific area for 10 minutes for famil-
iarization. After 24 hours, the subjects were exposed 
to object A1 and A2 for 10 minutes. After that, 
objects were removed from the box (training 
stage). Now for 20 minutes, the rats were exposed 
to a recognition box with novel object B for 3 
minutes. The parameters monitored during the test 
phase included the sniffing time for Novel and 
Familial object28.  

The outcome of Novel recognition showed that the 
highest preference index was noted in the choline 
group from baseline (54%) to week five (58%). 
Besides these results, fluoxetine showed the highest 
index (64%) at week seven. In the clozapine group, 

it was decreased as compared to other groups, 
these results are in line with another study that 
stated that choline modified the VAchT vesicular 
transporter that modulates object recognition 
memory29. In this study, clozapine showed a higher 
index for novel objection instead of familiar as com-
pared to saline. About clozapine, it was 51.3% 
significantly decreased to 50.88 as compared to 
choline it was 62.7% but still more than 50%. This 
showed that choline increased recognition memory 
than clozapine depending on learning and past 
experiences. These results agree with another study 
that reported that clozapine has a protected effect 
on long-term memory produced by ketamine and 
recommended adjuvant use of both drugs 
improved cognition function. Other studies report-
ed that acetylcholine has played a key role in 
motor function and cognition specifically attention, 
memory, and learning domains30. There are several 
molecular targets identified that include dopamine 
receptors in the prefrontal cortex, nicotinic and 
muscarinic acetylcholine receptors, the glutama-
tergic excitatory synapse various serotonin recep-
tor, and the ɤ aminobutyric acid (GABA). These 
targets are studied for drug development aimed at 
enhancing cognition.

CONCLUSION
The study compared the cognitive behavior of the 
choline with fluoxetine and clozapine groups; 
however, the fluoxetine showed a positive effect on 
behavior. The outcome of clozapine effect on 
learning and memory was the same as choline used 
as a gold standard.
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INTRODUCTION
Research on vitamin D and its derivatives has 
reached its zenith in the past few years. Studies 
show 50% of the human population worldwide is 
affected by a deficiency of this vitamin1. There is a 
higher preponderance in countries that lie on or 
near the equator, as countries receiving stronger 
ultraviolet B waves (UVB) throughout the year are 
home to individuals with more melanin. This effect is 
protective from the standpoint of skin cancer 
prevention since it reduces the skin’s ability to 
absorb UVB, but the other side of the coin is a 
decrease in Vitamin D production2,3. For such 
populations, the only way to reach the 
recommended daily allowance (RDA) is to 
incorporate vitamin D into daily foods and 
supplements4. The authors of this study reside in a 
country where the prevalence of vitamin D 
deficiency across various cities is ≈84%, despite 
adequate exposure to sun5. Vitamin D Deficiency 
has been defined as serum/plasma 25(OH)D levels 
falling below 30ng/ml (75nmol/L), with levels below 
20ng/ml (or 50nmol/L) as the “cut-off” for abnormal 
biochemical functioning. Local data done from 
1998 indicates 35% of women were deficient6. A 
repeat survey done after 10 years on different 
sample groups showed a stark increase in 
deficiency of up to 95% 7. The recommended level 
issued by the Institute of Medicine for adult RDA is 
between 10-20 micrograms a day, with 
recommendations for a slightly higher RDA for those 
with darker skin8. For severely deficient patients, 
once-a-day dosing of 40 micrograms of calcidiol 
has been suggested1. 

The precise link between vitamin D metabolism and 
the effect of supplementary dosing is still unclear, 
specifically, there are very few studies relating 
1-α-hydroxylase with vitamin D supplementation. Of 
the existing research, a study done by Stubbs et al. on 
monocytic 1-α-hydroxylase by flow cytometry showed 
a decrease in the intracellular levels of the enzyme 
after supplementation with cholecalciferol9.
 
25-hydroxyvitamin D-1-α-hydroxylase is the key 
enzyme for the conversion of 25-(OH)-D to 
1,25-(OH)2-D. It is found in renal as well as 
extra-renal cells on the membranes of mitochondria 
(CYP27B1)10. The extra-renal role of 1-α hydroxylase 
in cancers of the breast, colon, prostate and 
parathyroid has been investigated over the years. 
Current literature provides information on levels of 
human 1-α(OH)ase via real-time polymerase chain 
reaction (qRT-PCR), Western blot analyses and 
immunohistochemical methods10; however, as far 
as the publishing of this paper, we are not aware of 
any studies done via ELISA comparing levels of 1- 
α-hydroxylase with vitamin D supplementation11-15. 
We hypothesized that vitamin D supplementation 
causes a linearly proportional decrease in 1-α

hydroxylase levels of white blood cells (WBCs). 
Therefore, the purpose of this study was to associate 
levels of serum 1-α(OH)ase with supplementation 
given in premenopausal women. 
 
METHODS 
In this single-arm pre-post interventional study, we 
took a group of premenopausal females (n = 82) 
and measured their serum vitamin D levels and their 
1-α hydroxylase levels from peripheral blood. 
Sample selection was conducted via convenience 
sampling based on the patients who came to 
General Surgery Outpatient Department (OPD). 
Approval was taken from the Ethics Review 
Committee Ziauddin University (Ref no. 
0330512BWANT) and informed consents were taken 
from the participating patients. 

The criteria for inclusion were females under the age 
of 40 years with serum 25-OH-D levels of less than 
20ng/ml, history of breast lump or cancer, and 
family history of breast or other cancers. Criteria for 
exclusion were individuals who were pregnant or 
lactating, unknown menopausal status and taking 
oral contraceptives. Other variables taken into 
consideration were the number of pregnancies, 
whether the females had breastfed their children 
and for how long, age of menarche, and levels of 
serum calcium.
 
Vitamin D supplements were given for a specified 
time and repeated samples from their blood, 
measuring both variables (vitamin D levels and 1-α 
hydroxylase). Patients with Vitamin D levels of 
<10ng/ml were given 5 injections of Vitamin D3 
(Cholecalciferol) 600,000 IU I/M weekly over 5 
weeks, followed by oral vitamin D3 tablets 50,000IU 
weekly for 30 weeks. For patients with serum vitamin 
D levels between 10-20ng/ml, oral supplementation 
of Cholecalciferol 50,000 IU was prescribed1,8. 
Samples of venous blood were collected in 
Ethylenediaminetetraacetic acid (EDTA) test tubes 
to prevent coagulation. The tubes were then 
placed in a centrifuge (at 2000-3000 RPM) for 
approximately 20 minutes, and the supernatants 
were carefully collected. To isolate 1-α(OH)ase via 
liquid biopsy, we used enzyme-linked immune 
sorbent assay (ELISA) based on biotin double 
antibody sandwich technology to separate the 
enzyme according to standard protocol. The assay 
range for the kit was 0.2ng/ml→60ng/ml, and the 
sensitivity was 0.1ng/ml. Data were entered into 
Microsoft Excel and was analyzed using IBM SPSS 
Statistics software v.20. Relationships between 
variables were done through paired t-test and 
p<0.05 was considered significant. Correlation 
between serum vitamin D levels and 1-α-OHase 
levels was done using Spearman’s Rank Correlation 
test, using Wessa P Spearman Rank Correlation 
(v1.0.3) in Free Statistics Software (v1.2.1).

RESULTS
A total of 294 females were evaluated during the 
intervention, out of which 82 (27.9%) were included 
in this study. The mean age of the participants was 
30.03, and all were pre-menopausal. There was a 
comparable distribution of ages in the study 
population, with most lying in the 20–25-year age 
range 25 (30.5%) and others were married (73.2%). 
Most of the population were graduates (31.7%). A 
little over half the participants belonged to Muhajir 
ethnicity (52.4%). Most women (41.5%) reached 

menarche at 13 years of age. Only 25 (30.5%) of the 
women were nulliparous, i.e., had not had any 
children – out of the other 57 (69.5%), a majority had 
two offspring (29.8%). The mother’s age at the first 
child was between 21 to 30 years in most cases 
(49.1%), and the mother’s age at last or most recent 
child was also between 21 and 30 years in most 
cases (63.2%). A vast majority of women breastfed 
their child (84.2%), with 60.4% breastfeeding for a 
period of up to 24 months as shown in Table 1a.

We also found participants who had a positive 
history of breast cancer (22.0%). Family history of 
any cancer was positive in 23 (28.0%) of the women. 
Previous breast-related complaints included breast 
lump (37.8%), breast pain (39.0%) and history of 
lumpectomy (34.1%). Out of 82 patients selected in 
the study, 21 (25.6%) presented to the clinic with a 

breast lump, 19 (23.2%) presented with pain, 1(1.2%) 
presented with itching and 42 (51.2) came with no 
symptoms at all. On examination, 5(6.1%) had 
nipple discharge, 10(12.2%) had a palpable mass or 
lump, and 4(4.9%) had an axillary mass or masses 
(Table 1b.)

Variables Frequency (%)
Age (years) (Mean+ SD) 30.03+0.32

Age Range (years)
20-25 26-30 31-35 36-40

25 (30.5) 22 (26.8) 15 (18.3) 20 (24.4)

Marriage Status
Unmarried Married Widowed Divorced

10 (12.2) 60 (73.2) 2 (2.4) 2 (2.4)

Level of Education
Primary Secondary Matric Inter Graduat e Unknown

4 (4.9) 23 (28.0) 3 (3.7) 6 (7.3) 26 (31.7) 20 (24.4)

Ethnicity
Sindhi Punjabi Pathan Muhajir Balochi Other

1 (1.2) 3 (3.7) 12 (14.6) 43 
(52.4) 3 (3.7) 20 (23.7)

Age at Menarche (years)
11 12 13 14 15

Could not 
remember

3 (3.7) 23 (28.0) 34 (41.5) 15 
(18.3)

1 (1.2) 6 (7.3)

Age at First Child (years)
13-20 21-30 31-40 Did not remember

25 (43.9) 28 (49.1) 2 (3.5) 3 (5.3)

Age at Last Child (years)
18-20 21-30 31-40 Did not remember
3 (5.3) 36 (63.2) 7 (12.3) 11 (19.3)

Duration of Breastfeeding
(months) (n=48)

Less than 1 month 1 to 6 7 to 12 18 24 36
2 (4.2) 7 (14.6) 5 (10.4) 3 (6.3) 29 (60.4) 2 (4.2)

Table 1a. Socio-demographic characteristics of study participants.

Table 1b. Summary of past medical history and examination findings of study participants.

Variables Frequency (%)
Personal History of Breast Cancer 18 (22.0)
Family History of Any Cancer 23 (28.0)
Past Complaints of Breast Lump 31 (37.8)
Complaints of Breast Pain 32 (39.0)
History of Lumpectomy 28 (34.1)
Presenting Symptoms 
Lump
Pain
Itching
No symptoms

21 (25.6)
19 (23.2)
1 (1.2)

42 (51.2)
Nipple Discharge on Examination 5 (6.1)
Mass or Lump on Examination 10 (12.2)
Axillary Mass on Examination 4 (4.9)

DISCUSSION
Cognitive behavior modulation is always targeted 
by research in diseases like anxiety, psychosis, drug 
abuse, and rheumatic diseases. In this study, a com-
parison between choline with fluoxetine an antide-
pressant drug, and antipsychotic agent a Clozap-
ine for behavior modifications. The outcome 
showed that the clozapine and fluoxetine were 
significant effects as same as choline14.

The number of experimental tools in animal model 
learning, memory, recognition, can measure cogni-
tion behavior modulation and behaviors are import-
ant parameters used to measure the behavior mod-
ulation15. Passive avoidance retention test used to 
assess memory function in which animal exposed to 
the conditioned environment through lit to dark 
session. In the conditioned environment, the 
subjects received the foot shock after that the 
animal was placed in a safe area, door closed. The 

light was turned on; 2-3 minutes for adaptation then 
the light was off and animals were free to escape in 
dark area. Now step-through latency was record-
ed. Passive avoidance retention test showed the 
mean latency time was highest from week one to 
week three for choline and clozapine, moreover, 
fluoxetine showed significantly raised after week 
seven and least for saline. This test depends on 
hippocampal and amygdala16 which measured the 
long-term emotional memory up to 24 hours based 
on contextual fear conditioning and instrumental 
learning17. 

The passive avoidance test results of the fluoxetine 
group showed increases in retention time from 
week five to seven, these results are in line with the 
current study who reported that fluoxetine raised 
fear distinction and recovery after training18. Anoth-
er study explained that there are numerous mecha-
nisms involved such as hippocampal remodeling19, 

increase in mPFC activity for recovery of remote 
memories in retrieval20.

Atypical antipsychotics had shown multiple recep-
tor affinities21. D4, histamine and muscarinic recep-
tors blocker activity. D4 receptors present in hippo-
campal and prefrontal cortex areas are important 
for cognitive process22. Another study showed that 
cognition is also enhanced by serotonin receptors 
(5HT2A) as a partial agonist activity23. One more 
study explained that 5HT2A receptor blocking the 
activity of ADP’s due to partial agonist receptor 
activity of clozapine on M1 also improved learning 
and memory24. The choline sufficiency or depletion 
is related to aspects of behavior, learning, cogni-
tion, and memory performance25. Another study 
reported that raised choline release in the hippo-
campus and frontal cortex is related to an increase 
in locomotor activity in rats26. All these effects of 
choline are related to modulation of histone and 
DNA methylation in the brain for encoding of 
protein through altered gene expression which is 
important for learning and memory process that is 
an epigenomic mode of action27. 

However, a further explanation was considered by 
using the parameter of the Familiar and Novel 
objection recognition test in this study. Recognition 
means the study subjects aware that the stimulus 
has been experienced previously. It is based on 
memory and the required list of cognition opera-
tions like discrimination, comparison, perception, 
and identification. This is depending on post-experi-
ence. The recognition task is divided into two, one is 
objection recognition and the other is location 
recognition (spatial memory). Recognition memory 
is based on the general principle of matching an 
experience. In this study, two types of recognition 
were measured Familiar and Novel. The preference 
index of 50% indicated the Novel Object prefer-
ence whereas the preference index of less than 50% 
indicated the Familial Object preference; while the 
50% preference index represented no preference. 
Two identical Familial objects (A1 and A2) and a 
new Novel Object B, both filled with cement to 
make it heavy. This test has three stages as habitua-
tion, training, and test. On day one, the rats were 
exposed to a specific area for 10 minutes for famil-
iarization. After 24 hours, the subjects were exposed 
to object A1 and A2 for 10 minutes. After that, 
objects were removed from the box (training 
stage). Now for 20 minutes, the rats were exposed 
to a recognition box with novel object B for 3 
minutes. The parameters monitored during the test 
phase included the sniffing time for Novel and 
Familial object28.  

The outcome of Novel recognition showed that the 
highest preference index was noted in the choline 
group from baseline (54%) to week five (58%). 
Besides these results, fluoxetine showed the highest 
index (64%) at week seven. In the clozapine group, 

it was decreased as compared to other groups, 
these results are in line with another study that 
stated that choline modified the VAchT vesicular 
transporter that modulates object recognition 
memory29. In this study, clozapine showed a higher 
index for novel objection instead of familiar as com-
pared to saline. About clozapine, it was 51.3% 
significantly decreased to 50.88 as compared to 
choline it was 62.7% but still more than 50%. This 
showed that choline increased recognition memory 
than clozapine depending on learning and past 
experiences. These results agree with another study 
that reported that clozapine has a protected effect 
on long-term memory produced by ketamine and 
recommended adjuvant use of both drugs 
improved cognition function. Other studies report-
ed that acetylcholine has played a key role in 
motor function and cognition specifically attention, 
memory, and learning domains30. There are several 
molecular targets identified that include dopamine 
receptors in the prefrontal cortex, nicotinic and 
muscarinic acetylcholine receptors, the glutama-
tergic excitatory synapse various serotonin recep-
tor, and the ɤ aminobutyric acid (GABA). These 
targets are studied for drug development aimed at 
enhancing cognition.

CONCLUSION
The study compared the cognitive behavior of the 
choline with fluoxetine and clozapine groups; 
however, the fluoxetine showed a positive effect on 
behavior. The outcome of clozapine effect on 
learning and memory was the same as choline used 
as a gold standard.
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Figure 1a: Spearman’s Scatter plot of ranks – pre-supplementation showing normal standards of the 
association between the two variables (i.e., serum Vitamin D and serum 1-α hydroxylase) and could be 
considered statistically significant. 1b: The analysis of Spearman’s scatter plot of ranks – 
post-supplementation showing exogenous supplementation of Vitamin D which does not show association 
with the levels of 1-α hydroxylase enzyme in the blood.

Table 3: Serum levels of vitamin D before and after supplementation.

Table 4: Serum levels of calcium compared against serum vitamin D (pre and post supplementation) and 
Alpha-1-(OH)ase (pre and post supplementation).

All the participants were considered vitamin D 
deficient, with baseline serum vitamin D levels 
below 10 ng/mL in 74.4%, between 10 to 20ng/mL in 
19.5%, and between 20 to 30ng/mL in 6.1% of the 

participants. For all 82 participants, the levels of 
serum vitamin D had raised above 30ng/ml after 
supplementation, as shown in Table 3.

Serum levels of calcium were recorded from 
baseline samples, averaging at 9.41mg/dL for 82 
participants. The average % increase in serum 
vitamin D and 1-α-(OH)ase levels was 9.49ng/mL 
and 4.66ng/mL respectively, as shown in Table 4. 
The levels of 1-α (OH)ase varied in response to 
supplementation, with most values observed 

between 10-20ng/ml, regardless of pre-or 
post-supplementation status. 60.9% of samples 
revealed a decrease in 1-α (OH)ase levels, and 
39.1% of samples revealed an increase in 1-α 
(OH)ase levels after supplementation, as shown in 
Table 4. Data analysis showed t (84) = 1.214, p=0.228 
for serum 1-α (OH)ase levels.

After running Spearman’s correlation test on the 
pre-supplement variables (Figure 1a) the results 
showed  rs  = -0.22048,  p  = 0.04654 indicating the 
negative association between the two variables 
which is statistically significant. For post- supplemen-

tation variables, the results showed rs = 0.04982, p = 
0.65671 indicating that by normal standards, the 
association between the two variables would not 
be considered statistically significant (Figure 1b). 

Intervention 
Serum Levels Vitamin D (ng/mL)

Total
<10 10 to 20 20 to 30 >30

Pre supplement (n) 61 (74.4) 16 (19.5) 5 (6.1) 0 82

Post supplement (n) 0 0 0 82 (100) 82

Serum Levels

p-value
Serum 

Calcium
(mg/dL)

Serum Vitamin D
(ng/mL)

Serum Alpha-1-(Oh)ase
(ng/mL)

Baseline Pre -
supplement

Post -
supplement %Difference Pre -

supplement
Post -

supplement
%

Difference

Min 7 3 30.1 Ç0.72 0.042 2 È0.96

0.228Max 11.3 29.5 150 Ç36.5 66.59 37.52 Ç361.14

Avg 9.41 8.76 70.22 Ç9.49 15.83 13.18 Ç4.66

DISCUSSION
Cognitive behavior modulation is always targeted 
by research in diseases like anxiety, psychosis, drug 
abuse, and rheumatic diseases. In this study, a com-
parison between choline with fluoxetine an antide-
pressant drug, and antipsychotic agent a Clozap-
ine for behavior modifications. The outcome 
showed that the clozapine and fluoxetine were 
significant effects as same as choline14.

The number of experimental tools in animal model 
learning, memory, recognition, can measure cogni-
tion behavior modulation and behaviors are import-
ant parameters used to measure the behavior mod-
ulation15. Passive avoidance retention test used to 
assess memory function in which animal exposed to 
the conditioned environment through lit to dark 
session. In the conditioned environment, the 
subjects received the foot shock after that the 
animal was placed in a safe area, door closed. The 

light was turned on; 2-3 minutes for adaptation then 
the light was off and animals were free to escape in 
dark area. Now step-through latency was record-
ed. Passive avoidance retention test showed the 
mean latency time was highest from week one to 
week three for choline and clozapine, moreover, 
fluoxetine showed significantly raised after week 
seven and least for saline. This test depends on 
hippocampal and amygdala16 which measured the 
long-term emotional memory up to 24 hours based 
on contextual fear conditioning and instrumental 
learning17. 

The passive avoidance test results of the fluoxetine 
group showed increases in retention time from 
week five to seven, these results are in line with the 
current study who reported that fluoxetine raised 
fear distinction and recovery after training18. Anoth-
er study explained that there are numerous mecha-
nisms involved such as hippocampal remodeling19, 

increase in mPFC activity for recovery of remote 
memories in retrieval20.

Atypical antipsychotics had shown multiple recep-
tor affinities21. D4, histamine and muscarinic recep-
tors blocker activity. D4 receptors present in hippo-
campal and prefrontal cortex areas are important 
for cognitive process22. Another study showed that 
cognition is also enhanced by serotonin receptors 
(5HT2A) as a partial agonist activity23. One more 
study explained that 5HT2A receptor blocking the 
activity of ADP’s due to partial agonist receptor 
activity of clozapine on M1 also improved learning 
and memory24. The choline sufficiency or depletion 
is related to aspects of behavior, learning, cogni-
tion, and memory performance25. Another study 
reported that raised choline release in the hippo-
campus and frontal cortex is related to an increase 
in locomotor activity in rats26. All these effects of 
choline are related to modulation of histone and 
DNA methylation in the brain for encoding of 
protein through altered gene expression which is 
important for learning and memory process that is 
an epigenomic mode of action27. 

However, a further explanation was considered by 
using the parameter of the Familiar and Novel 
objection recognition test in this study. Recognition 
means the study subjects aware that the stimulus 
has been experienced previously. It is based on 
memory and the required list of cognition opera-
tions like discrimination, comparison, perception, 
and identification. This is depending on post-experi-
ence. The recognition task is divided into two, one is 
objection recognition and the other is location 
recognition (spatial memory). Recognition memory 
is based on the general principle of matching an 
experience. In this study, two types of recognition 
were measured Familiar and Novel. The preference 
index of 50% indicated the Novel Object prefer-
ence whereas the preference index of less than 50% 
indicated the Familial Object preference; while the 
50% preference index represented no preference. 
Two identical Familial objects (A1 and A2) and a 
new Novel Object B, both filled with cement to 
make it heavy. This test has three stages as habitua-
tion, training, and test. On day one, the rats were 
exposed to a specific area for 10 minutes for famil-
iarization. After 24 hours, the subjects were exposed 
to object A1 and A2 for 10 minutes. After that, 
objects were removed from the box (training 
stage). Now for 20 minutes, the rats were exposed 
to a recognition box with novel object B for 3 
minutes. The parameters monitored during the test 
phase included the sniffing time for Novel and 
Familial object28.  

The outcome of Novel recognition showed that the 
highest preference index was noted in the choline 
group from baseline (54%) to week five (58%). 
Besides these results, fluoxetine showed the highest 
index (64%) at week seven. In the clozapine group, 

it was decreased as compared to other groups, 
these results are in line with another study that 
stated that choline modified the VAchT vesicular 
transporter that modulates object recognition 
memory29. In this study, clozapine showed a higher 
index for novel objection instead of familiar as com-
pared to saline. About clozapine, it was 51.3% 
significantly decreased to 50.88 as compared to 
choline it was 62.7% but still more than 50%. This 
showed that choline increased recognition memory 
than clozapine depending on learning and past 
experiences. These results agree with another study 
that reported that clozapine has a protected effect 
on long-term memory produced by ketamine and 
recommended adjuvant use of both drugs 
improved cognition function. Other studies report-
ed that acetylcholine has played a key role in 
motor function and cognition specifically attention, 
memory, and learning domains30. There are several 
molecular targets identified that include dopamine 
receptors in the prefrontal cortex, nicotinic and 
muscarinic acetylcholine receptors, the glutama-
tergic excitatory synapse various serotonin recep-
tor, and the ɤ aminobutyric acid (GABA). These 
targets are studied for drug development aimed at 
enhancing cognition.

CONCLUSION
The study compared the cognitive behavior of the 
choline with fluoxetine and clozapine groups; 
however, the fluoxetine showed a positive effect on 
behavior. The outcome of clozapine effect on 
learning and memory was the same as choline used 
as a gold standard.
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Diabetes 167(42%) 124(42.6%) 43(40.2%) 0.664

Hypertension 214(53.8%) 161(55.3%) 53(49.5%) 0.304

Obesity 50(12.6%) 37(12.7%) 13(12.1%) 0.880

Family history of CAD 7(1.8%) 5(1.7%) 2(1.9%) 0.919

Smoking 118(29.6%) 78(26.8%) 40(37.4%) 0.04*

Presentation

Symptom to hospital arrival 
time (minutes) 240[120-400] 240[120-420] 240[120-360] 0.242

Door to balloon time 
(minutes) 100[100-150] 100[100-150] 100[100-150] 0.966

Total ischemic time (minutes) 367.5[250-545] 380[250-580] 340[240-510] 0.330
Systolic blood pressure 
(mmHg) 129.6 ± 27.1 130.5 ± 28.1 127.3 ± 24.1 0.292

Diastolic blood pressure 
(mmHg) 80.5 ± 16.5 81 ± 17.2 79.3 ± 14.4 0.382

Heart rate (bpm) 86.2 ± 19.9 86.7 ± 20.5 84.6 ± 18.2 0.335

Killip class III or IV 49(12.3%) 37(12.7%) 12(11.2%) 0.686

Rh(D) grouping

Negative 22(5.5%) 17(5.8%) 5(4.7%)
0.651

Positive 376(94.5%) 274(94.2%) 102(95.3%)

These results indicate that there is no linear 
relationship of the serum levels of 1-α (OH)ase with 
exogenous supplementation of vitamin D in those 
individuals who were vitamin D sufficient. However, 
in individuals who were vitamin D deficient, there 
were an association of serum 1-α (OH)ase levels with 
administration of exogenous vitamin D. 

DISCUSSION
The results of this study show that there is not a 
linearly proportionate relationship between vitamin 
D supplementation and 1-α hydroxylase levels in 
serum of premenopausal females coming to a 
breast clinic, since in some patients’ external 
vitamin D caused an increase in 1-α hydroxylase 
activity and others, it caused a decrease. In a study 
conducted on 1-α hydroxylase knockout mice, it 
was discovered that the levels of plasma 1, 
25-Vitamin D3 remained zero due to the absence of 
the enzyme despite the knock-out mice being 
given a feed supplemented with calcium and 
vitamin D16.
 
In another study, researchers found increased levels 
of 24(OH)ase and decreased levels of serum 
calcitriol causing a decrease in monocyte 
activation and differentiation into macrophages 
and dendritic cells17. In our research, levels of 1-α 
(OH)ase did not fall proportionately in all individuals 
of the sample population some increased in 
response to supplementation, regardless of history 
of breast disease. This unpredictability of the 
enzyme leads us to question whether there are 
other factors involved in the cellular metabolism of 
1,25-OH-D and whether these factors contribute to 
the protective effect that vitamin D has in 
tumorigenesis. Previously conducted randomized 
control trials on two separate population groups 
have shown that there is a significant benefit of 
using vitamin D and calcium in reducing cancer 
incidence18.
 
In a 2019 experimental trial, researchers 
investigated ablated CYP27B1 in mouse models 
and results showed vitamin D dysregulation, 
resulting in impairment of anti-tumor properties19. 
The relationship between Vitamin D Receptor (VDR) 
and tumor suppression with vitamin D 
supplementation may well be one of the factors in 
the equation. When 1,25-OH-D forms complex with 
its receptor, VDR, it downregulates itself by 
controlling the expression of CYP27B1 and therefore 
reducing the rate of conversion of 25-OH-D to 
1,25-OH-D. Hence, we can propose the theory that 
some patients in our study may have reduced 
expressions of Vitamin D receptor (VDR) which 
affected the levels of 1-α hydroxylase.
 
This study was based on the theory that the intracel-
lular dysmetabolism of 1-α hydroxylase from serum 

affects cells in other tissues, such as breast tissue, by 
way of an increase in the overall pro-inflammatory 
cytokines released in the bloodstream20,21. Various 
biomarkers such as IL-6are in circulation and CD4+ 
and CD8+ T cells are actively involved in various 
inflammatory processes22. A study conducted by 
Calton et al. reported a directly proportional 
relationship between Vitamin D and Bioenergetic 
Health Index (BHI). The BHI is a new marker of prog-
nosis for diseased metabolic states such as diabetes 
and obesity, which are linked with prolonged 
and/or recurrent inflammation. Calton et al. found 
that when the vitamin demand was not being met, 
the levels of BHI also fell – providing more evidence 
to the theory that a sufficient level of vitamin D can 
help maintain a decreased inflammation, 
decreased insulin resistance state23,24.
 
Similarly, Bikle et al. published a paper that 
corroborates the strong link between variations in 
blood cell numbers, inflammatory biomarkers, and 
seasonal changes, pointing to more evidence of 
higher pro-inflammatory states in colder weather 
than in warm weather25. Increases in 25(OH)D in 
summer months were related to a reduction in 
systemic inflammation and peripheral blood 
mononuclear cells (PBMC) bioenergetic profiles 
and decreased metabolism. Changes were 
evident in those who had insufficient levels in winter 
(when the UV levels are generally low). The link 
between tumorigenesis, pro-inflammatory states 
and the effects of vitamin D is, therefore, a 
well-established one. Despite this data, more 
research is required on whether 1-α (OH)ase has a 
greater role in maintaining cell homeostasis than we 
initially thought, and whether it plays a role in the 
prevention of cancer propagation by reducing 
inflammation in the body.
 
CONCLUSION 
There is a variation in the levels of 1-α-hydroxylase 
expression with vitamin D supplementation with 
non-linear increases and decreases, pointing to the 
conclusion that vitamin D alone does not influence 
1-α-hydroxylase regardless of the presence or 
absence of carcinogenic disease. There are other 
biochemical or genetic factors, yet uninvestigated, 
that may play a role in vitamin D metabolism in 
premenopausal Pakistani females, which raises 
questions into what influences activation and 
deactivation of 1-α-hydroxylase.
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DISCUSSION
Cognitive behavior modulation is always targeted 
by research in diseases like anxiety, psychosis, drug 
abuse, and rheumatic diseases. In this study, a com-
parison between choline with fluoxetine an antide-
pressant drug, and antipsychotic agent a Clozap-
ine for behavior modifications. The outcome 
showed that the clozapine and fluoxetine were 
significant effects as same as choline14.

The number of experimental tools in animal model 
learning, memory, recognition, can measure cogni-
tion behavior modulation and behaviors are import-
ant parameters used to measure the behavior mod-
ulation15. Passive avoidance retention test used to 
assess memory function in which animal exposed to 
the conditioned environment through lit to dark 
session. In the conditioned environment, the 
subjects received the foot shock after that the 
animal was placed in a safe area, door closed. The 

light was turned on; 2-3 minutes for adaptation then 
the light was off and animals were free to escape in 
dark area. Now step-through latency was record-
ed. Passive avoidance retention test showed the 
mean latency time was highest from week one to 
week three for choline and clozapine, moreover, 
fluoxetine showed significantly raised after week 
seven and least for saline. This test depends on 
hippocampal and amygdala16 which measured the 
long-term emotional memory up to 24 hours based 
on contextual fear conditioning and instrumental 
learning17. 

The passive avoidance test results of the fluoxetine 
group showed increases in retention time from 
week five to seven, these results are in line with the 
current study who reported that fluoxetine raised 
fear distinction and recovery after training18. Anoth-
er study explained that there are numerous mecha-
nisms involved such as hippocampal remodeling19, 

increase in mPFC activity for recovery of remote 
memories in retrieval20.

Atypical antipsychotics had shown multiple recep-
tor affinities21. D4, histamine and muscarinic recep-
tors blocker activity. D4 receptors present in hippo-
campal and prefrontal cortex areas are important 
for cognitive process22. Another study showed that 
cognition is also enhanced by serotonin receptors 
(5HT2A) as a partial agonist activity23. One more 
study explained that 5HT2A receptor blocking the 
activity of ADP’s due to partial agonist receptor 
activity of clozapine on M1 also improved learning 
and memory24. The choline sufficiency or depletion 
is related to aspects of behavior, learning, cogni-
tion, and memory performance25. Another study 
reported that raised choline release in the hippo-
campus and frontal cortex is related to an increase 
in locomotor activity in rats26. All these effects of 
choline are related to modulation of histone and 
DNA methylation in the brain for encoding of 
protein through altered gene expression which is 
important for learning and memory process that is 
an epigenomic mode of action27. 

However, a further explanation was considered by 
using the parameter of the Familiar and Novel 
objection recognition test in this study. Recognition 
means the study subjects aware that the stimulus 
has been experienced previously. It is based on 
memory and the required list of cognition opera-
tions like discrimination, comparison, perception, 
and identification. This is depending on post-experi-
ence. The recognition task is divided into two, one is 
objection recognition and the other is location 
recognition (spatial memory). Recognition memory 
is based on the general principle of matching an 
experience. In this study, two types of recognition 
were measured Familiar and Novel. The preference 
index of 50% indicated the Novel Object prefer-
ence whereas the preference index of less than 50% 
indicated the Familial Object preference; while the 
50% preference index represented no preference. 
Two identical Familial objects (A1 and A2) and a 
new Novel Object B, both filled with cement to 
make it heavy. This test has three stages as habitua-
tion, training, and test. On day one, the rats were 
exposed to a specific area for 10 minutes for famil-
iarization. After 24 hours, the subjects were exposed 
to object A1 and A2 for 10 minutes. After that, 
objects were removed from the box (training 
stage). Now for 20 minutes, the rats were exposed 
to a recognition box with novel object B for 3 
minutes. The parameters monitored during the test 
phase included the sniffing time for Novel and 
Familial object28.  

The outcome of Novel recognition showed that the 
highest preference index was noted in the choline 
group from baseline (54%) to week five (58%). 
Besides these results, fluoxetine showed the highest 
index (64%) at week seven. In the clozapine group, 

it was decreased as compared to other groups, 
these results are in line with another study that 
stated that choline modified the VAchT vesicular 
transporter that modulates object recognition 
memory29. In this study, clozapine showed a higher 
index for novel objection instead of familiar as com-
pared to saline. About clozapine, it was 51.3% 
significantly decreased to 50.88 as compared to 
choline it was 62.7% but still more than 50%. This 
showed that choline increased recognition memory 
than clozapine depending on learning and past 
experiences. These results agree with another study 
that reported that clozapine has a protected effect 
on long-term memory produced by ketamine and 
recommended adjuvant use of both drugs 
improved cognition function. Other studies report-
ed that acetylcholine has played a key role in 
motor function and cognition specifically attention, 
memory, and learning domains30. There are several 
molecular targets identified that include dopamine 
receptors in the prefrontal cortex, nicotinic and 
muscarinic acetylcholine receptors, the glutama-
tergic excitatory synapse various serotonin recep-
tor, and the ɤ aminobutyric acid (GABA). These 
targets are studied for drug development aimed at 
enhancing cognition.

CONCLUSION
The study compared the cognitive behavior of the 
choline with fluoxetine and clozapine groups; 
however, the fluoxetine showed a positive effect on 
behavior. The outcome of clozapine effect on 
learning and memory was the same as choline used 
as a gold standard.
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Ramus 2(0.5%) 2(0.7%) 0(0%) 0.390
Pre-procedure TIMI flow

0 217(54.5%) 161(55.3%) 56(52.3%) 0.595
I 28(7%) 20(6.9%) 8(7.5%) 0.835
II 93(23.4%) 66(22.7%) 27(25.2%) 0.594
III 60(15.1%) 44(15.1%) 16(15%) 0.967
Stenosis (%) 94.25 ± 12.98 92.58 ± 17.67 95.1 ± 11.06 0.169
LVEF (%) 38.15 ± 9.24 37.72 ± 9.04 38.36 ± 9.56 0.534
Length of lesion (mm) 21.83 ± 9.04 21.46 ± 10.31 21.42 ± 8.52 0.969

Lesion complexity
Low (Syntax: 0-22) 295(74.1%) 215(73.9%) 80(74.8%) 0.858
Intermediate (Syntax: 23-32) 68(17.1%) 55(18.9%) 13(12.1%) 0.113
High (Syntax:> 32) 35(8.8%) 21(7.2%) 14(13.1%) 0.067

Stenting
Stent placed 346(86.9%) 257(88.3%) 89(83.2%) 0.177
POBA 39(9.8%) 24(8.2%) 15(14%) 0.086
Unsuccessful 13(3.3%) 10(3.4%) 3(2.8%) 0.753

Collaterals 19(4.8%) 14(4.8%) 5(4.7%) 0.954
Severe calcification 87(21.9%) 66(22.7%) 21(19.6%) 0.513
Thrombus present 333(83.7%) 242(83.2%) 91(85%) 0.652
Bifurcation 59(14.8%) 46(15.8%) 13(12.1%) 0.363
Export use 59(14.8%) 42(14.4%) 17(15.9%) 0.717

Post-procedure TIMI flow
0 12(3%) 8(2.7%) 4(3.7%) 0.609
I 6(1.5%) 4(1.4%) 2(1.9%) 0.720
II 29(7.3%) 22(7.6%) 7(6.5%) 0.729
III 351(88.2%) 257(88.3%) 94(87.9%) 0.898

Post-procedure myocardial blush grade
0 14(3.5%) 9(3.1%) 5(4.7%) 0.448
1 17(4.3%) 14(4.8%) 3(2.8%) 0.380
2 57(14.3%) 47(16.2%) 10(9.3%) 0.086
3 310(77.9%) 221(75.9%) 89(83.2%) 0.123

These results indicate that there is no linear 
relationship of the serum levels of 1-α (OH)ase with 
exogenous supplementation of vitamin D in those 
individuals who were vitamin D sufficient. However, 
in individuals who were vitamin D deficient, there 
were an association of serum 1-α (OH)ase levels with 
administration of exogenous vitamin D. 

DISCUSSION
The results of this study show that there is not a 
linearly proportionate relationship between vitamin 
D supplementation and 1-α hydroxylase levels in 
serum of premenopausal females coming to a 
breast clinic, since in some patients’ external 
vitamin D caused an increase in 1-α hydroxylase 
activity and others, it caused a decrease. In a study 
conducted on 1-α hydroxylase knockout mice, it 
was discovered that the levels of plasma 1, 
25-Vitamin D3 remained zero due to the absence of 
the enzyme despite the knock-out mice being 
given a feed supplemented with calcium and 
vitamin D16.
 
In another study, researchers found increased levels 
of 24(OH)ase and decreased levels of serum 
calcitriol causing a decrease in monocyte 
activation and differentiation into macrophages 
and dendritic cells17. In our research, levels of 1-α 
(OH)ase did not fall proportionately in all individuals 
of the sample population some increased in 
response to supplementation, regardless of history 
of breast disease. This unpredictability of the 
enzyme leads us to question whether there are 
other factors involved in the cellular metabolism of 
1,25-OH-D and whether these factors contribute to 
the protective effect that vitamin D has in 
tumorigenesis. Previously conducted randomized 
control trials on two separate population groups 
have shown that there is a significant benefit of 
using vitamin D and calcium in reducing cancer 
incidence18.
 
In a 2019 experimental trial, researchers 
investigated ablated CYP27B1 in mouse models 
and results showed vitamin D dysregulation, 
resulting in impairment of anti-tumor properties19. 
The relationship between Vitamin D Receptor (VDR) 
and tumor suppression with vitamin D 
supplementation may well be one of the factors in 
the equation. When 1,25-OH-D forms complex with 
its receptor, VDR, it downregulates itself by 
controlling the expression of CYP27B1 and therefore 
reducing the rate of conversion of 25-OH-D to 
1,25-OH-D. Hence, we can propose the theory that 
some patients in our study may have reduced 
expressions of Vitamin D receptor (VDR) which 
affected the levels of 1-α hydroxylase.
 
This study was based on the theory that the intracel-
lular dysmetabolism of 1-α hydroxylase from serum 

affects cells in other tissues, such as breast tissue, by 
way of an increase in the overall pro-inflammatory 
cytokines released in the bloodstream20,21. Various 
biomarkers such as IL-6are in circulation and CD4+ 
and CD8+ T cells are actively involved in various 
inflammatory processes22. A study conducted by 
Calton et al. reported a directly proportional 
relationship between Vitamin D and Bioenergetic 
Health Index (BHI). The BHI is a new marker of prog-
nosis for diseased metabolic states such as diabetes 
and obesity, which are linked with prolonged 
and/or recurrent inflammation. Calton et al. found 
that when the vitamin demand was not being met, 
the levels of BHI also fell – providing more evidence 
to the theory that a sufficient level of vitamin D can 
help maintain a decreased inflammation, 
decreased insulin resistance state23,24.
 
Similarly, Bikle et al. published a paper that 
corroborates the strong link between variations in 
blood cell numbers, inflammatory biomarkers, and 
seasonal changes, pointing to more evidence of 
higher pro-inflammatory states in colder weather 
than in warm weather25. Increases in 25(OH)D in 
summer months were related to a reduction in 
systemic inflammation and peripheral blood 
mononuclear cells (PBMC) bioenergetic profiles 
and decreased metabolism. Changes were 
evident in those who had insufficient levels in winter 
(when the UV levels are generally low). The link 
between tumorigenesis, pro-inflammatory states 
and the effects of vitamin D is, therefore, a 
well-established one. Despite this data, more 
research is required on whether 1-α (OH)ase has a 
greater role in maintaining cell homeostasis than we 
initially thought, and whether it plays a role in the 
prevention of cancer propagation by reducing 
inflammation in the body.
 
CONCLUSION 
There is a variation in the levels of 1-α-hydroxylase 
expression with vitamin D supplementation with 
non-linear increases and decreases, pointing to the 
conclusion that vitamin D alone does not influence 
1-α-hydroxylase regardless of the presence or 
absence of carcinogenic disease. There are other 
biochemical or genetic factors, yet uninvestigated, 
that may play a role in vitamin D metabolism in 
premenopausal Pakistani females, which raises 
questions into what influences activation and 
deactivation of 1-α-hydroxylase.
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DISCUSSION
Cognitive behavior modulation is always targeted 
by research in diseases like anxiety, psychosis, drug 
abuse, and rheumatic diseases. In this study, a com-
parison between choline with fluoxetine an antide-
pressant drug, and antipsychotic agent a Clozap-
ine for behavior modifications. The outcome 
showed that the clozapine and fluoxetine were 
significant effects as same as choline14.

The number of experimental tools in animal model 
learning, memory, recognition, can measure cogni-
tion behavior modulation and behaviors are import-
ant parameters used to measure the behavior mod-
ulation15. Passive avoidance retention test used to 
assess memory function in which animal exposed to 
the conditioned environment through lit to dark 
session. In the conditioned environment, the 
subjects received the foot shock after that the 
animal was placed in a safe area, door closed. The 

light was turned on; 2-3 minutes for adaptation then 
the light was off and animals were free to escape in 
dark area. Now step-through latency was record-
ed. Passive avoidance retention test showed the 
mean latency time was highest from week one to 
week three for choline and clozapine, moreover, 
fluoxetine showed significantly raised after week 
seven and least for saline. This test depends on 
hippocampal and amygdala16 which measured the 
long-term emotional memory up to 24 hours based 
on contextual fear conditioning and instrumental 
learning17. 

The passive avoidance test results of the fluoxetine 
group showed increases in retention time from 
week five to seven, these results are in line with the 
current study who reported that fluoxetine raised 
fear distinction and recovery after training18. Anoth-
er study explained that there are numerous mecha-
nisms involved such as hippocampal remodeling19, 

increase in mPFC activity for recovery of remote 
memories in retrieval20.

Atypical antipsychotics had shown multiple recep-
tor affinities21. D4, histamine and muscarinic recep-
tors blocker activity. D4 receptors present in hippo-
campal and prefrontal cortex areas are important 
for cognitive process22. Another study showed that 
cognition is also enhanced by serotonin receptors 
(5HT2A) as a partial agonist activity23. One more 
study explained that 5HT2A receptor blocking the 
activity of ADP’s due to partial agonist receptor 
activity of clozapine on M1 also improved learning 
and memory24. The choline sufficiency or depletion 
is related to aspects of behavior, learning, cogni-
tion, and memory performance25. Another study 
reported that raised choline release in the hippo-
campus and frontal cortex is related to an increase 
in locomotor activity in rats26. All these effects of 
choline are related to modulation of histone and 
DNA methylation in the brain for encoding of 
protein through altered gene expression which is 
important for learning and memory process that is 
an epigenomic mode of action27. 

However, a further explanation was considered by 
using the parameter of the Familiar and Novel 
objection recognition test in this study. Recognition 
means the study subjects aware that the stimulus 
has been experienced previously. It is based on 
memory and the required list of cognition opera-
tions like discrimination, comparison, perception, 
and identification. This is depending on post-experi-
ence. The recognition task is divided into two, one is 
objection recognition and the other is location 
recognition (spatial memory). Recognition memory 
is based on the general principle of matching an 
experience. In this study, two types of recognition 
were measured Familiar and Novel. The preference 
index of 50% indicated the Novel Object prefer-
ence whereas the preference index of less than 50% 
indicated the Familial Object preference; while the 
50% preference index represented no preference. 
Two identical Familial objects (A1 and A2) and a 
new Novel Object B, both filled with cement to 
make it heavy. This test has three stages as habitua-
tion, training, and test. On day one, the rats were 
exposed to a specific area for 10 minutes for famil-
iarization. After 24 hours, the subjects were exposed 
to object A1 and A2 for 10 minutes. After that, 
objects were removed from the box (training 
stage). Now for 20 minutes, the rats were exposed 
to a recognition box with novel object B for 3 
minutes. The parameters monitored during the test 
phase included the sniffing time for Novel and 
Familial object28.  

The outcome of Novel recognition showed that the 
highest preference index was noted in the choline 
group from baseline (54%) to week five (58%). 
Besides these results, fluoxetine showed the highest 
index (64%) at week seven. In the clozapine group, 

it was decreased as compared to other groups, 
these results are in line with another study that 
stated that choline modified the VAchT vesicular 
transporter that modulates object recognition 
memory29. In this study, clozapine showed a higher 
index for novel objection instead of familiar as com-
pared to saline. About clozapine, it was 51.3% 
significantly decreased to 50.88 as compared to 
choline it was 62.7% but still more than 50%. This 
showed that choline increased recognition memory 
than clozapine depending on learning and past 
experiences. These results agree with another study 
that reported that clozapine has a protected effect 
on long-term memory produced by ketamine and 
recommended adjuvant use of both drugs 
improved cognition function. Other studies report-
ed that acetylcholine has played a key role in 
motor function and cognition specifically attention, 
memory, and learning domains30. There are several 
molecular targets identified that include dopamine 
receptors in the prefrontal cortex, nicotinic and 
muscarinic acetylcholine receptors, the glutama-
tergic excitatory synapse various serotonin recep-
tor, and the ɤ aminobutyric acid (GABA). These 
targets are studied for drug development aimed at 
enhancing cognition.

CONCLUSION
The study compared the cognitive behavior of the 
choline with fluoxetine and clozapine groups; 
however, the fluoxetine showed a positive effect on 
behavior. The outcome of clozapine effect on 
learning and memory was the same as choline used 
as a gold standard.
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These results indicate that there is no linear 
relationship of the serum levels of 1-α (OH)ase with 
exogenous supplementation of vitamin D in those 
individuals who were vitamin D sufficient. However, 
in individuals who were vitamin D deficient, there 
were an association of serum 1-α (OH)ase levels with 
administration of exogenous vitamin D. 

DISCUSSION
The results of this study show that there is not a 
linearly proportionate relationship between vitamin 
D supplementation and 1-α hydroxylase levels in 
serum of premenopausal females coming to a 
breast clinic, since in some patients’ external 
vitamin D caused an increase in 1-α hydroxylase 
activity and others, it caused a decrease. In a study 
conducted on 1-α hydroxylase knockout mice, it 
was discovered that the levels of plasma 1, 
25-Vitamin D3 remained zero due to the absence of 
the enzyme despite the knock-out mice being 
given a feed supplemented with calcium and 
vitamin D16.
 
In another study, researchers found increased levels 
of 24(OH)ase and decreased levels of serum 
calcitriol causing a decrease in monocyte 
activation and differentiation into macrophages 
and dendritic cells17. In our research, levels of 1-α 
(OH)ase did not fall proportionately in all individuals 
of the sample population some increased in 
response to supplementation, regardless of history 
of breast disease. This unpredictability of the 
enzyme leads us to question whether there are 
other factors involved in the cellular metabolism of 
1,25-OH-D and whether these factors contribute to 
the protective effect that vitamin D has in 
tumorigenesis. Previously conducted randomized 
control trials on two separate population groups 
have shown that there is a significant benefit of 
using vitamin D and calcium in reducing cancer 
incidence18.
 
In a 2019 experimental trial, researchers 
investigated ablated CYP27B1 in mouse models 
and results showed vitamin D dysregulation, 
resulting in impairment of anti-tumor properties19. 
The relationship between Vitamin D Receptor (VDR) 
and tumor suppression with vitamin D 
supplementation may well be one of the factors in 
the equation. When 1,25-OH-D forms complex with 
its receptor, VDR, it downregulates itself by 
controlling the expression of CYP27B1 and therefore 
reducing the rate of conversion of 25-OH-D to 
1,25-OH-D. Hence, we can propose the theory that 
some patients in our study may have reduced 
expressions of Vitamin D receptor (VDR) which 
affected the levels of 1-α hydroxylase.
 
This study was based on the theory that the intracel-
lular dysmetabolism of 1-α hydroxylase from serum 

affects cells in other tissues, such as breast tissue, by 
way of an increase in the overall pro-inflammatory 
cytokines released in the bloodstream20,21. Various 
biomarkers such as IL-6are in circulation and CD4+ 
and CD8+ T cells are actively involved in various 
inflammatory processes22. A study conducted by 
Calton et al. reported a directly proportional 
relationship between Vitamin D and Bioenergetic 
Health Index (BHI). The BHI is a new marker of prog-
nosis for diseased metabolic states such as diabetes 
and obesity, which are linked with prolonged 
and/or recurrent inflammation. Calton et al. found 
that when the vitamin demand was not being met, 
the levels of BHI also fell – providing more evidence 
to the theory that a sufficient level of vitamin D can 
help maintain a decreased inflammation, 
decreased insulin resistance state23,24.
 
Similarly, Bikle et al. published a paper that 
corroborates the strong link between variations in 
blood cell numbers, inflammatory biomarkers, and 
seasonal changes, pointing to more evidence of 
higher pro-inflammatory states in colder weather 
than in warm weather25. Increases in 25(OH)D in 
summer months were related to a reduction in 
systemic inflammation and peripheral blood 
mononuclear cells (PBMC) bioenergetic profiles 
and decreased metabolism. Changes were 
evident in those who had insufficient levels in winter 
(when the UV levels are generally low). The link 
between tumorigenesis, pro-inflammatory states 
and the effects of vitamin D is, therefore, a 
well-established one. Despite this data, more 
research is required on whether 1-α (OH)ase has a 
greater role in maintaining cell homeostasis than we 
initially thought, and whether it plays a role in the 
prevention of cancer propagation by reducing 
inflammation in the body.
 
CONCLUSION 
There is a variation in the levels of 1-α-hydroxylase 
expression with vitamin D supplementation with 
non-linear increases and decreases, pointing to the 
conclusion that vitamin D alone does not influence 
1-α-hydroxylase regardless of the presence or 
absence of carcinogenic disease. There are other 
biochemical or genetic factors, yet uninvestigated, 
that may play a role in vitamin D metabolism in 
premenopausal Pakistani females, which raises 
questions into what influences activation and 
deactivation of 1-α-hydroxylase.
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DISCUSSION
Cognitive behavior modulation is always targeted 
by research in diseases like anxiety, psychosis, drug 
abuse, and rheumatic diseases. In this study, a com-
parison between choline with fluoxetine an antide-
pressant drug, and antipsychotic agent a Clozap-
ine for behavior modifications. The outcome 
showed that the clozapine and fluoxetine were 
significant effects as same as choline14.

The number of experimental tools in animal model 
learning, memory, recognition, can measure cogni-
tion behavior modulation and behaviors are import-
ant parameters used to measure the behavior mod-
ulation15. Passive avoidance retention test used to 
assess memory function in which animal exposed to 
the conditioned environment through lit to dark 
session. In the conditioned environment, the 
subjects received the foot shock after that the 
animal was placed in a safe area, door closed. The 

light was turned on; 2-3 minutes for adaptation then 
the light was off and animals were free to escape in 
dark area. Now step-through latency was record-
ed. Passive avoidance retention test showed the 
mean latency time was highest from week one to 
week three for choline and clozapine, moreover, 
fluoxetine showed significantly raised after week 
seven and least for saline. This test depends on 
hippocampal and amygdala16 which measured the 
long-term emotional memory up to 24 hours based 
on contextual fear conditioning and instrumental 
learning17. 

The passive avoidance test results of the fluoxetine 
group showed increases in retention time from 
week five to seven, these results are in line with the 
current study who reported that fluoxetine raised 
fear distinction and recovery after training18. Anoth-
er study explained that there are numerous mecha-
nisms involved such as hippocampal remodeling19, 

increase in mPFC activity for recovery of remote 
memories in retrieval20.

Atypical antipsychotics had shown multiple recep-
tor affinities21. D4, histamine and muscarinic recep-
tors blocker activity. D4 receptors present in hippo-
campal and prefrontal cortex areas are important 
for cognitive process22. Another study showed that 
cognition is also enhanced by serotonin receptors 
(5HT2A) as a partial agonist activity23. One more 
study explained that 5HT2A receptor blocking the 
activity of ADP’s due to partial agonist receptor 
activity of clozapine on M1 also improved learning 
and memory24. The choline sufficiency or depletion 
is related to aspects of behavior, learning, cogni-
tion, and memory performance25. Another study 
reported that raised choline release in the hippo-
campus and frontal cortex is related to an increase 
in locomotor activity in rats26. All these effects of 
choline are related to modulation of histone and 
DNA methylation in the brain for encoding of 
protein through altered gene expression which is 
important for learning and memory process that is 
an epigenomic mode of action27. 

However, a further explanation was considered by 
using the parameter of the Familiar and Novel 
objection recognition test in this study. Recognition 
means the study subjects aware that the stimulus 
has been experienced previously. It is based on 
memory and the required list of cognition opera-
tions like discrimination, comparison, perception, 
and identification. This is depending on post-experi-
ence. The recognition task is divided into two, one is 
objection recognition and the other is location 
recognition (spatial memory). Recognition memory 
is based on the general principle of matching an 
experience. In this study, two types of recognition 
were measured Familiar and Novel. The preference 
index of 50% indicated the Novel Object prefer-
ence whereas the preference index of less than 50% 
indicated the Familial Object preference; while the 
50% preference index represented no preference. 
Two identical Familial objects (A1 and A2) and a 
new Novel Object B, both filled with cement to 
make it heavy. This test has three stages as habitua-
tion, training, and test. On day one, the rats were 
exposed to a specific area for 10 minutes for famil-
iarization. After 24 hours, the subjects were exposed 
to object A1 and A2 for 10 minutes. After that, 
objects were removed from the box (training 
stage). Now for 20 minutes, the rats were exposed 
to a recognition box with novel object B for 3 
minutes. The parameters monitored during the test 
phase included the sniffing time for Novel and 
Familial object28.  

The outcome of Novel recognition showed that the 
highest preference index was noted in the choline 
group from baseline (54%) to week five (58%). 
Besides these results, fluoxetine showed the highest 
index (64%) at week seven. In the clozapine group, 

it was decreased as compared to other groups, 
these results are in line with another study that 
stated that choline modified the VAchT vesicular 
transporter that modulates object recognition 
memory29. In this study, clozapine showed a higher 
index for novel objection instead of familiar as com-
pared to saline. About clozapine, it was 51.3% 
significantly decreased to 50.88 as compared to 
choline it was 62.7% but still more than 50%. This 
showed that choline increased recognition memory 
than clozapine depending on learning and past 
experiences. These results agree with another study 
that reported that clozapine has a protected effect 
on long-term memory produced by ketamine and 
recommended adjuvant use of both drugs 
improved cognition function. Other studies report-
ed that acetylcholine has played a key role in 
motor function and cognition specifically attention, 
memory, and learning domains30. There are several 
molecular targets identified that include dopamine 
receptors in the prefrontal cortex, nicotinic and 
muscarinic acetylcholine receptors, the glutama-
tergic excitatory synapse various serotonin recep-
tor, and the ɤ aminobutyric acid (GABA). These 
targets are studied for drug development aimed at 
enhancing cognition.

CONCLUSION
The study compared the cognitive behavior of the 
choline with fluoxetine and clozapine groups; 
however, the fluoxetine showed a positive effect on 
behavior. The outcome of clozapine effect on 
learning and memory was the same as choline used 
as a gold standard.
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